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NRC Annual Report 
Statutory Reporting Requirements 

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 nnd long-range gonls, priorities, and plans of the Commission as they are related to the benefits, costs, and risks of nu
clear power." (See Chapters 1, 2, 3,4,6,8 and 10.) 

" ... the Commission's activities and findings in the following areas-

"(1) insuring the snfe design of nuclear power plants and other licensed facilities .... " (For reactor design, see Chnpters 2 and 8; for materials 
facilities, devices, and transportation pacbging, see Chapters 4 and ciS; for waste disposal facilities, see Chapters 6 and 8.) 

"(2) investigating abnormal occurrences and defects in nuclear power plants and other licensed f"dlities .... " (See Ch"pters 2, 3, and 4.) 

"(3) safeguarding special nuclear materials at all stages of the nuclear fuel cycle .... " (See Chapters 5, 7 and 8.) 

"( 4) investigating suspected, attempted, or actual thefts of special nuclear materials in the licensed sector "nd developing consistency plans for 
den ling with such incidents .... " (See Ciwpters 5 ancI 8.) 

"(5) insuring the safe, permanent disposal of high-level radioactive wastes through the licensing of nuclear nctivitics "nd fncilitics .... " (Scc 
Chapters 6 and 8.) 

"(6) protecting the public ngainst the hazards of low-level radioactive emissions from licensed nuclear nctivities and facilities .... " (Sec Chap-
ters 2,4 and 6.) . 

Section 205 requires development of "a long term plan for projects for the development of new or improved safety systems for nuclenr power 
plants" and an annual updating of that plnn. (See Chnpter 8.) 

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

Section 210 requires the Commission to s,ubmit "a plan providing for the specification and ::lIlalysis of unresolved safcty issues relating to nu
denr renctors," nnd to include progress reports in the Annual Report thereafter concerning corrective actions. (Sce Chapter 8.) 

NUCLEAR NONPROLIFERATION ACT OF 1978 

Section 602 requires annual reports by the Commission [lnd the Depnrtl11ent of Energy to "include views [Inc! recommendations regarding the 
policies and actions of the United States to prevent proliferation which are the statutory responsibilities of those ngencics .... " (Sec Chnpter 7.) 

ATOMIC ENERGY ACT OF 1954, AS AMENDED 

Section 170(1) directs the Commission to report <lllIlually on indemnity action implementing the Price-Andcrson Act which provides (l system 
to pay public indemnity claims in the event of a nuclear accident. (See Chapter 2.) 

PUBLIC LAW 96-295 

Section 303 directs the Commission to report annually a stntement of-

"(I) the direct and indirect costs to the Commission for the issuance of any license or permit and for the inspection of any facility: nnd (2) the 
fees paid to the Commission for the issuance of [lilY license and for the inspection of [lilY facility." (See Chnpter HI.) 
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1991 Highlights/Licensing and 
Inspection Summary 

Chapter 

This is the 17th annual report of the U.S. Nuclear 
Regulatory Commission (NRC), covering events and ac
tivities occurring in fiscal year 1991 (the year ending Sep
tember 30,1991), with some treatment of events from the 
last quarter of calendar year 1991. 

The NRC came into being by enactment in the Con
gress of the Energy Reorganization Act of 1974. It is an 
independent agency ofthe Federal Government. The five 
NRC Commissioners are nominated by the President and 
confirmed by the United States Senate. The Chairman of 
the Commission is appointed by the President from 
among the Commissioners confirmed. 

The mission of the NRC is to assure that civilian uses of 
nuclear materials in the United States-in the operation 
of nuclear power plants or fuel cycle plants, or in medical, 
industrial or research applications-are carried out with 
proper regard and provision for the protection of public 
health and safety, of the environment, and of national se
curity. The NRC accomplishes its purposes by the licens
ing and regulatory oversight of nuclear reactor operations 
and other activities involving the possession and use of 
nuclear materials and wastes; by the safeguarding of nu
clear materials and facilities from theft and sabotage; by 
the issuance of rules and standards; and by inspection and 
enforcement actions. 

This report covers the major activities, events, decisions 
and planning that took place during fiscal year 1991 
within the NRC or involving the NRC. The report is is
sued in compliance with Section 307(c) of the Energy Re
organization Act of 1974, which requires that an annual 
report be submitted to the President for transmittal to the 
Congress. 

This chapter reports Commission and senior staff 
changes taking place during the report period and pro
vides a summary of licensing and inspection activity, as 
well as the status of agency consolidation. 

Changes Within Commission and Senior Staff 

On July 2, 1991, Dr. Ivan Selin was sworn in as the new 
Chairman of the NRC, succeeding Kenneth M. Carr, 
whose term expired at the end of June. Prior to his ap-

pointment and confirmation, Chairman Selin held a num
ber of major positions in both the private and public 
spheres. He has served as Chairman of the Military Eco
nomic Advisory Panel to the Director of Central Intelli
gence (1978 to 1989); as a member (1979 to 1989) and as 
Chairman (1988 to 1989) of the United Nations Associa
tion of the United States of America; as a member of the 
Advisory Board on the U.S.S.R. and Eastern Europe, at 
the National Academy of Sciences (1986 to 1988); and as a 
member of the Couiicil on Foreign Relations (1979 to 
1989). Dr. Selin became Under Secretary of State for 
Management in May 1989, serving as the principal advisor 
to the Secretary of State on all matters involving the allo
cation of State Department resources, in support of the 
President's foreign policy objectives. 

After the close of the report period, on December 16, 
1991, E. Gail de Planque was sworn in as an NRC Com
missioner, filling the vacancy created when Commis
sioner Thomas Roberts completed his second term on the 
Commission, on June 30, 1990, and bringing the Commis
sion to its full complement of five. Commissioner de 
Planque was most recently Director of the Environmental' 
Measurements Laboratory, operated by the Department 
of Energy in New York City. 

Power Reactor Licensing in Fiscal Year 1991 

During the fiscal year, the NRC issued no new operat
ing licenses. The status of one plant (Shoreham (N.Y.» 
was changed from indefinitely shut down to permanently 
shut down. That action brings the number of reactors li
censed to operate at full power in the United States to 
112, excluding plants licensed but permanently shut 
down, as of September 30, 1991. (Included in the 112 fa
cilities is one unit that is indefinitely shut down and 
defueled; this unit would require NRC approval to reload 
fuel.) The construction permit for one plant was can
celled at the request of the applicant, resulting in a total 
of eight plants, as of September 30, 1991, for which con
struction permits have been issued. Most of these are pro
jects which have been halted and/or deferred. (See Ap
pendix 7.) There were no new applications for operating 
licenses or construction permits during the period, and no 
construction permits or manufacturing licenses were is
sued. (See Chapter 2.) 
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Licensing Actions for 
Operating Power Reactors 

Either routine activity or unexpected events at a nu
clear facility can result in a need for "licensing actions" on 
the part of the NRC. Routine post-licensing activities af
fecting reactor operations include such matters as license 
amendment requests, possibly involving public hearings; 
requests for exem ption from regulations; new regulations 
requiring backfit modifications to operating reactors; or 
orders for modification of a license. During fiscal year 
1991, the Office of Nuclear Reactor Regulation (NRR) 
completed about 1,568 licensing actions. About 84 per
cent of these actions were plant-specific and predomi
nantly licensee-initiated. The balance were multi-plant 
actions deriving from the imposition of NRC require
ments. The total licensing action inventory has decreased 
from about 1,570 to 1,411 licensing actions under review. 
(See Chapter 2.) 

On July 2, 1991, Ivan Selin was sworn in as the eighth Chair
man of the U.S. Nuclear Regulatory Commission, succeeding 
Chairman Kenneth M. Carr, whose term expired on June 30. 
The swearing-in ceremony, shown above, was carried out in the 
Indian Treaty Room of the Old Executive Office Building, adja
cent to the White House. Supreme Court Justice Sandra Day 
O'Connor administered the oath of office to Dr. Selin, at the 
right, with Mrs. Selin looking on. On the left are the Chairman 
and Mrs. Selin's son, Douglas, and Vice President J. Danforth 
Quayle. Chairman Selin, who holds doctoral degrees from Yale 
University and the University of Paris, comes to the NRC from 

Implementation Status of Safety Issues 
At Nuclear Power Plants 

Annually, the NRC 'publishes a document presenting 
the status of implementation and verification of safety is
sues in major NRC requirement areas. Volume 1 of this 
document, which addresses the status of implementation 
and verification of Three Mile Island (TM1) Action Plan 
Requirements, was published in March 1991. Volume 2, 
giving the status of implementation and verification of 
unresolved safety issues (USIs), was published in May 
1991. Volume 3, describing the status of implementation 
and verification of generic safety issues (OSls) was pub
lished in June 1991. These reports constituted the basis 
for the combined annual report update due to the Com
mission in the last quarter of calendar 1991. As reported 
in Volume 1, approximately 99 percent of the 1MI Action 
Plan items have been implemented at the licensed nu
c1earpower plants. Of the 13,527 applicable items, 13,404 
have been completed or closed, and only 123 remain 
open. About 50 percent of the remaining 123 open items 

the U.S. Department of State, where he had served as Under 
Secretary of State for Management since May of 1989 .In previ
ous years, Dr. Selin served in the Office ofthe Assistant Secre
tary of Defense (from 1965-to-1970); founded American Man
agement Systems, Inc. (1970), a computer services and con
SUlting firm he headed for 19 years; was Chairman ofthe Mili
tary Economic Advisory Panel to the Director of Central Intel
ligence (1978-to-1989); was a member of the Advisory Board 
on the U.S.S.R. and Eastern Europe at the National Academy 
of Sciences (1986-to-1988); and served on the Council on For
eign Relations (1979-to-1989). 



Dr. E. Gail de Planque became a member 
of the Nuclear Regulatory Commission, on 
December 16,1991, filling the vacancy cre
ated when Commissioner Thomas Roberts 
completed his second term, on June 30, 
1990, and bringing the Commission to its 
full complement of five. At right, the newly 
sworn Commissioner receives congratula
tions; from left-to-right are Dr. de Planque; 
the Commissioner's father, Martin W. de 
Planque; Chairman Ivan Selin; and Com
missioner Forrest J. Remick. Commis
sioner de Planque previously served as Di
rector of the Department of Energy's Envi
ronmental Measurements Laboratory, in 
New York City, where she had earlier 
served as a physicist in the Radiation Phys
ics Division. Dr. de Plan que holds degrees 
from Immaculata College and the New Jer
sey Institute of Technology, and took her 
Ph.D. in Environmental Health Sciences 
from New York University. She is a past 
president of the American Nuclear Society 
and a charter signatory to the International 
Nuclear Societies Council, established in 
1990. 

are projected to be implemented by the end of calendar 
year 1992. 

Progress continues to be made in reducing the number 
of USI items yet to be implemented. Approximately 85 
percent of the USI items have been implemented at li
censed reactor plants. Of the 1,819 applicable items, 
1,545 have been completed and 274 remain open. Pro
gress also continues in reducing the number of unimple
mented GSI items. Approximately 86 percent of the ap
plicable items associated with GSIs have been 
implemented at licensed nuclear power plants. 

Safety Performance Improving 
At Licensed Operations 

According to a 1990 survey and report by the NRC Of
fice for Analysis and Evaluation of Operational Data 
(AEOD), the safety performance of power reactor opera
tions in the United States shows a continuing trend of 
overall improvement. The conclusion is based on analysis 
of a set of "performance indicators," on reported "abnor
mal occurrences," and on "accident sequence precur
sors." (See Chapter 3.) 

AEOD also reported on the approximately 7,800 non
reactor licensees authorized by the NRC to possess and 
use radioactive materials the majority of them for applica
tions such as radiography, gauges and well logging. 
(About 2,400 licensees are authorized to administer ra
dioactive materk'lls or radiation from those materials to 
individuals for medical diagnosis or therapy.) 

The dominant health concern associated with these 
uses of NRC-licensed radioactive materials is the possible 

damage that can occurfrom overexposure to radiation. In 
this regard, for 1990, there were (1) 24 non-reactor events 
reported to the NRC, in which 30 licensee individuals re
ceived exposures that were greater than those permitted 
by NEC regulations (compared to 28 events and 40 licen
see employees in 1989); and (2) 467 medical misad
ministrations (443 diagnostic treatments and 24 therapy 
administrations)-about three times the average number 
of therapy misadministrations and an increase of about 10 
percent in the average number of diagnostic misad
ministrations reported in the prior nine years. However, 
since the NRC staff estimates there are about seven mil:
lion diagnostic and 180,000 therapy procedures per
formed every year in this country (about 40 percent by 
NRC licensees and the remainder by Agreement State li
censees), the error rate for all types of misadministrations 
remained very low. 

Renewal of Operating Licenses 

The first operating license of a currently active plant 
will expire in the year 2000, and more than 50 percent of 
all currently operating plants will expire by 2013. Because 
some of the licensees for these plants may submit an ap
plication to renew their operating licenses, the NRC has 
placed a high priority on defining the requirements that 
will have to be met by a utility before a renewal can be 
granted, and also on establishing the regulatory frame
work needed to process such applications. A final rule was 
published in December 1991 requiring a utility to per
form a rigorous and systematic review of systems, struc
tures and components in the plant for which a license re
newal is sought, in order to evaluate potential age-related 
degradation and to determine what actions, if any, are 
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needed to ensure continued plant safety during a period 
of extended operation. 

Improving the Licensing Process 

The Commission has strongly encouraged the nuclear 
industry to standardize power reactor designs and issued a 
rule (10 CFR Part 52) addressing the matter. The focus of 
the rule is design certification, a regulatory instrument 
that would permit the early resolution of many licensing 
issues. Areas currently under development include the 
content of a design certification and the inspections, tests, 
analyses, and acceptance criteria needed to ensure that 
the facility is built and can be operated in accordance with 
the certification. The NRC was reviewing safety analysis 
reports, and a number of other documents pertaining to 
standardized designs, at the close of the report period. 

Power Plant Maintenance 

The proper maintenance of equipment is essential to 
nuclear power plant safety. After extensive reviews of 
various utility maintenance programs, the NRC issued a 
rule, on July 10, 1991, requiring licensees to monitor the 
performance or condition of certain systems, structures 
and components to ensure their ability to perform their 
intended functions. At the end of the report period, regu
latory guidance was in preparation to describe acceptable 
methods for implementing the rule and inspection proce
dures were being developed by which to verify satisfactory 
implementation. 

Special Reactor Plant Inspections 

During fiscal year 1991, NRC headquarters and re
gional staffs performed 49 on-site special team inspec
tions, each involving 8-to-10 inspectors and requiring 
2-to-4 weeks to complete. The objective of the special in
spections is to determine whether, when called upon to 
do so in an emergency, the nuclear plant systems and per
sonnel will perform their safety functions as set forth in 
the facility's Safety Analysis Report. 

A.new type of special team inspection-the Electrical 
Distribution System Functional Inspection-was devel
oped in 1990. After testing at five plants and subsequent 
further development, it was decided that the inspection 
should be conducted at every plant in the country. As of 
the end of fiscal year 1991, the inspection had been car
ried out at 24 plant sites (of a total 74); by current plan
ning, this special inspection will have been conducted at 
all sites by early 1993. 

During fiscal year 1991, the staff completed its long 
term program of improving Emergency Operating Proce-

dures (EOPs). The staff had begun an accelerated inspec
tion of EOPs in fiscal year 1988, in order to determine 
whether licensees' EOPs were technically correct; could 
in fact be carried out, given considerations of locale, ac
cessibility of resources, and relevant physical factors, dur
ing an emergency; and could be carried out by available 
personnel with the requisite knowledge and ability. The 
EOP inspection has been completed at all operating 
plants. Improvements were noted from inspection results 
from 1989 through 1991, but some problems persist. EOP 
follow-up inspections will continue. 

A total of 33 vendor inspections were conducted during 
the report period by the the Office of Nuclear Reactor 
Regulation (NRR), plus several others involving NRR 
support to activities of the NRC Office of Investigations 
(see Chapter 3). Several inspections grew out of allega
tions of falsified records, defective materials, and suspect 
piping. The program also includes inspection of foreign 
vendors who supply components for use in U.S. nuclear 
power plants, such as steam generators, pipe supports, 
hydraulic snubbers, etc. (See Chapter 2.) 

Nuclear Materials Licensing/Inspection 

As of the end of fiscal year 1991, the NRC was admini
stering about 7,800 licenses for the possession and use of 
nuclear materials for medical and industrial applications. 
The 29 Agreement States administer an additional 16,000 
licenses. NRC regional staff completed approximately 
3,000 inspections of material facilities during the report 
period (the NRC Regional Offices administer all materi
als licenses, with the exception of certain exempt distribu
tion licenses and "sealed source" and "device design" 
evaluations, which are handled at NRC Headquarters). 

Licensing actions related to nuclear materials at fuel 
cycle plants and facilities came to 73 during the fiscal year, 
and there approximately 5,600 licensing actions on appli
cations for new byproduct materials licenses (about 500), 
amendments (about 3,900), and renewals (about 900) of 
existing licenses. Headquarters staff carried out about 
300 sealed source and device reviews. 

The staff continued its operational safety team assess
ments at major fuel cycle and materials facilities during 
the period. There have been about 40 such assessments, 
since the program began in 1986, by teams made up of 
representatives from NRC Regional Offices, NRC Head
quarters, and other Federal participation, such as person
nel from the Occupational Safety and Health Administra
tion and the Environmental Protection Agency. In fiscal 
year 1991, the NRC conducted operational team assess
ments at two fuel facilities, and expanded inspections at 
another six sites. (See chapter 4.) 



Table I. License and Annual Fee Collections FY 1991 

Facilities 
Fees Program 

10 CFR Part 170 $75.5 million 

10 CFR Part 171 $321.1 million 

Total Fees $396.6 million 

Safeguards Inspections 

During fiscal year 1991, a total of 170 inspections of 
safeguards at all of the nation's nuclear plant sites were 
performed by NRC regional staff. ("Safeguards," in this 
context, refers to measures taken to deter, prevent or re
spond to the theft or diversion of nuclear material or 
sabotage of nuclear facilities.) Headquarters and regional 
staff appraised and approved about 228 revisions to licen
see security, contingency and guard-training plans at re
actor plants. 

Also during the report period, the NRC staff, in con
junction with U.S. Army Special Forces personnel, com
pleted the Regulatory Effectiveness Review program, in 
May 1991. This was an assessment of reactor safeguards 
regulations and of the practical effectiveness of licensee's 
safeguards programs for the protection of vital equip
ment at reactor plants. Beginning in 1981, the program 
has now reached every operating reactor site; in general, 
the reviews tend to confirm the soundness of safeguards 
regulations, and they have contributed to the realization 
of over 500 significant improvements in safeguards pro
tections. Interdisciplinary team reviews will continue, fo
cusing on licensees' contingency response capability and 
the interaction between operations and security staffs. 

The NRC conducted 29 safeguards inspections of non
power reactor facilities during the report period, as 
efforts continue to convert non-power reactors from the 
use of high-enriched uranium to low-enriched uranium 
fuel. 

Comprehensive physical security and material control 
and accounting inspections were performed at the nine 
major fuel fabrication facilities, during fiscal year 1991. 
Special teams also inspected the new physical security up-

Materials 
Program Total 

$7.6 million $83.1 million 

$34.4 million $355.5 million 

$42.0 million $438.6 million 

grades at two facilities possessing "formula quantities" of 
strategic special nuclear materials. The NRC also contin
ued its safeguards inspections of selected shipments of 
spent fuel during the period and its transportation-re
lated safety inspection program. The latter effort entailed 
more than 1,400 individual inspections, covering 
byproduct, source and special nuclear materials licensees, 
and including fuel cycle facilities and shippers of spent re
actor fuel. (See Chapter 5.) 

NRC License and Annual Fees 

The Omnibus Budget Reconciliation Act of 1990 (Pub
lic Law 101-508) requires that, in fiscal year 1991, the 
NRC collect license fees (under 10 CFR Part 170) and an
nual fees (under 10 CFR Part 171) that approximate 100 
percent of the agency's budget authority, less the amount 
appropriated to the NRC from the Nuclear Waste Fund. 
For fiscal year 1991, a total of $465 million was appropri
ated to the NRC (Public Law 101-:-514), of which 
$19,650,000 was derived from the Nuclear Waste Fund. 
Of the remaining $445,350,000, approximately 98 per
cent, or $438,610,118, was collected through license fees 
and annual charges. The net amount appropriated to the 
NRC in fiscal year 1991 was $6,739,882. Table 1 shows the 
amounts collected through license and annual fees in fis
cal year 1991. 

Consolidation of NRC Headquarters 

During the first half of fiscal year 1991, the Govern
ment and the developer agreed on lease terms and condi
tions for the construction of the second building of the 
two-building NRC headquarters complex, in Rockville, 
Md. Agreement also was reached among the parties 
concerning Montgomery County (Md.) restrictions on the 
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site plan and traffic management. At the close of the 
report period, the first stages of site clearing and excava
tion for the second building had begun. The first building 
was purchased in 1986 and occupied in 1988. 

The ten~storey, 364,OOO~square-foot, second building 
will be constructed over a 27-month period, beginning in 
mid-September 1991, with occupancy scheduled in early 
calendar year 1994. Designated Two White Flint North, 

The consolidation of NRC staff into a sin~ 
gle headquarters venue, delayed for various 
reasons during 1990 and 1991, is now 
scheduled for early 1994, with the comple
tion of a second office building, Two White 
Flint North, at 11545 Rockville Ilike in 
North Bethesda, Md. One White Flint 
North, the building at left in the artist's de~ 
piction shown here, has been fully occupied 
since 1988 and houses the Commission and 
most of the headquarters staff. 

the building will house the Offices of Nuclear Material 
Safety and Safeguards, Nuclear Regulatory Research, 
Analysis and Evaluation of Operational Data, Licensing 
Support System Administrator, Controller, Administra
tion, Information Resources Management, Personnel, 
Small and Disadvantaged Business Utilization and Civil 
Rights, Inspector General, the Advisory Committees on 
Reactor Safeguards and Nuclear Waste, and the Atomic 
Safety and Licensing Board Panel. 



Nuclear Reactor Regulation Chapter 

The Office of Nuclear Reactor Regulation (NRR) of 
the Nuclear Regulatory Commission (NRC) is responsi
ble for regulating the safe operation of the nation's oper
ating nuclear reactors and for evaluating all applications 
to construct and operate new reactors. The latter include 
both nuclear power reactors operated by the electric utili
ties and non-power research reactors, such as those oper
ated by the various universities. (Reactors operated by the 
Departmen t of Energy (DOE) for the purpose of furnish
ing fissionable materials for use in nuclear weapons are 
not regulated by the NRC.) More specific NRR responsi
bilities include approval and oversight of reactor siting, 
design, construction, operation, maintenance and decom
missioning. NRR's review responsibilities encompass the 
safety, safeguards, environmental, and antitrust consid
erations related to these facilities. NRR also provides di
rection to, and oversight of, NRC Regional Offices in the 
areas of reactor licensing and inspection activity. 

The licensing activity of NRR begins with the extensive 
review given to applications for construction permits and 
operating licenses for new reactors, and the complex pro
cedures-including inspections from the outset of plant 
construction throughout a facility's eventual operating 
lifetime-leading to issuance of permits or licenses, and 
licensing actions taken thereafter. (See "Improving the 
Licensing Process," on the next page.) 

In recent years, the steady increase in the number of li
censed operating nuclear plants and decrease in the num
ber of plants still under construction have brought about a 
substantial shift in NRC activity. NRC staff energies are 
now directed mainly to the safety regulation of the 112 
nuclear power plants licensed for operation in the United 
States, as of the close of fiscal year 1991. At the same 
time, increased attention is being given to the develop
ment of criteria and procedures for conducting safety re
views of the advanced reactor designs proposed for nu
clear plants of the future. 

Regulatory activity related to nuclear power plants dur
ing fiscal year 1991 is treated in this chapter under the fol
lowing headings: 

.. Status of Licensing 

.. Plant License Renewal 

II Improving the Licensing Process 

.. Inspection Programs 

• Performance Evaluation 

• Quality Assurance 

fill Operator Licensing 

.. Emergency Preparedness 

.. Safety Reviews 

• Antitrust Activities 

.. Property Insurance . 

Regulatory Impact Survey 

In the fall of 1989, the NRC staff initiated a regulatory 
impact survey, consisting of three separate and distinct in
quiries, to ascertain the views of the regulated utilities as 
to the effect of the large number of NRC regulatory in
itiatives and requirements imposed in the wake of the 
1979 accident at Three Mile Island Unit 2 (Pa.). Follow
ing a similar survey in 1981, the NRC made a number of 
changes in its organization and regulatory practices. 

The surveys were performed to gain an understanding 
of the perceptions of industry, and of the regulatory staff 
as well, regarding the effect of the NRC's current activity 
in assuring the safe operation of nuclear power plants, 
and also to determine whether modifications are called 
for in NRC regulatory programs. 

In the fall of 1989, teams of senior NRC managers con
ducted the first survey on the particular effects of NRC 
regulatory activity at 13 specific facilities located at a vari
ety of sites throughout the country. The staff compiled 
and summarized the results of the discussions in a draft 
document, "Industry Perceptions of the Impact of the 
U.S. Nuclear Regulatory Commission on Nuclear Power 
Plant Activities~' (draft NUREG-1395). 
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LICENSING THE NUCLEAR POWER PLANT 

The first step in the nuclear power plant licensing process is 
the submission by a utility of an application to the NRC for a 
construction permit. The application usually follows consider
able consultation between the utility and the NRC staff ancI 
comprises many volumes of data, covering both safety and en
vironmental aspects of the intended operation, in accord with 
NRC requirements and guidance. The next phase encom
passes various safety, environmental, safeguards (from theft 
or sabotage), and antitrust reviews undertaken by the NRC 
staff. Thereafter, as required by law, the independent Advi
sory Committee on Reactor Safcguards, or ACRS, carries out 
an assessment of the proposed project and of the results of the 
earlier reviews and makes its recommendations. The fourth 
phase is a mandatory public hearing on the matter conducted 
by a three-member Atomic Safety and Licensing Board, or 
ASLB, which makes an initial decision as to whether a con
struction permit should be granted. This decision is subject to 
appeal, by any person or group with standing in the proceed
ing, to the Commissioners for a final NRC decision. Appeal 
beyond the NRC decision is available by recourse to the Fed
eral courts. 

When the initial application of a utility is accepted (or 
"docketed") by the NRC staff, a notice of the fact is published 
in the Federal Registel; and copies of the application are fur
nished to the appropriate State and local authorities and to a 
local public document room, or LPDR, established by the 
NRC in the vicinity of the proposed plant site, and also to the 
NRC public document room in Washington, D.C. At the same 
time, a notice of a public hearing is pubJished in the Federal 
Register and in local newspapers giving 30 days for members of 
the public to petition to intervene in the proceeding. Such pe
titions are entertained and adjudicated by the ASLB ap
pointed to the case, with rights of appeal by the petitioner to 
the Commission. 

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, or PSAR. If ancI when this report has been 
made sufficiently complete to wan-ant review, the application 
is docketed and the NRC staff evaluations, mentioned above, 
begin. The staff's safety, environmental, safeguards, ancI anti
trust review proceed in parallel. Even before submission of a 
safety report, NRC staff wi]] conduct a substantive review and 
inspection of the applicant's quality assurance program with 
respect to design and procurement activities. The safety re
view is performed in accordance with the Standard Review 
Plan for Light-Water-Cooled Reactors, initially published in 
1975 ancI periodically revised since then. The plan sets forth 
the acceptance criteria used in evaluating the various systems, 
components, anel structures related to safety and in appraising 
the suitability of the proposed site; it also describes the proce
dures to be used in performing the safety review. 

The NRC staff examines the applicant's PSAR to deter
mine whether the plant design is safe and consistent with 
NRC rules and regulations; whether valid methods of calcula
tion were employed and accurately carried out; whether the 
applicant has conducted its analysis and evaluation in suffi-

cient depth and breadth to support a staff conclusion that ade
quate levels of safety are assured. When the NRC staff is satis
fied that the acceptance criteria of the Standard Review Plan 
have been met by the applicant's preliminary report, Safety 
Evaluation Report is prepared by the staff summarizing re
sults of its review with regard to the expectcd effect of the con
struction and operation of the proposed facility on public 
health and safety. 

Following publication of the Safety Evaluation Report, the 
ACRS completes its assessment and meets with the staff and 
the applicant. The ACRS then prepares a report, in the form 
of a letter to the Chairman of the NRC, presenting the results 
of its independent evaluation and its recommendations as to 
whether a construction permit should be issued. At this stage, 
the staff issues a supplement to the Safety Evaluation Report 
which incorporates any changes or actions adopted as a result 
of ACRS recommendations. A public hearing can then be 
held, generally in a community near the proposed facility site, 
on the safcty aspects of the licensing decision. 

Where appropriate, the NRC may decide to grant a Limitecl 
Work Authorization to an applicant in advance of a final deci
sion on the construction permit, in order to allow certain work 
to begin at the site; such a step can save months in overall con
struction time. This authorization will not be given until the 
NRC staff has completed its environmental impact and site 
suitability revicws, ancI the ASLB for the project has con
ducted a hearing on environmental impact and site suitability 
and has reached a favorable finding. To realize the desired 
saving in construction time, the applicant must submit the en
vironmental portion of the application early in the process. 

The environmental review begins with an assessment ofihe 
acceptability of the applicant's Environmental Report. If that 
report is judged sufficiently complete to warrant review, it is 
docketed, and an analysis of the consequences to the environ
ment from the construction ancI operation of the proposed fa
cility is undertaken. Upon completion of the analysis, a Draft 
Environmental Statement is published and distributed with 
specific requests for evaluation and comment by Federal, 
State and local agencies, other interested parties, and mem
bers of the general public. Comments received are taken into 
account in the preparation of a Final Environmental State
ment. Both the draft and the final statements are made avail
able to the public at the time of their pUblication. During this 
same period, the NRC staff is conducting analyses and prepar
ing a report on the site suitability concerns of the proposed1i
censing action. Upon completion of these efforts, a public 
hearing, presided over by the appointed ASLB, may be held 
on the environmental and site suitability issues related to the 
proposed licensing action. (In the alternative, where incli
cated, a single hearing on both safety and environmental mat
ters may be held.) 

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



Table 1. Power Reactor Licensing by Category - FY 1990 

Low-Power Operating License issued 

Full-Power Operating Licenses issued 

Operating License applications under review 

A second phase of the survey was instituted when the 
staff issued Generic Letter No. 90-01, "Request for Vol
untary Participation in NRC Regulatory Impact Survey." 
The Generic Letter asked licensees to give estimates of 
the time spent at six levels of management in responding 
to 11 different kinds of inspections and audits, including 
those conducted by the utility itself, by the NRC, and by 
other outside organizations. 

In the third part of the survey, begun in January 1990, 
teams of staff members from NRR conducted interviews 
of regional and headquarters staff. The interviews cov
ered a broad spectrum of the staff-ranging from engi
neers to middle managers, Associate Directors, and Re
gional Administrators. The interviews were designed to 
elicit NRC staff perceptions of the impact of NRC licens
ing and inspection activities on licensees' ability to safely 
operate licensed facilities. Evaluation of the results, 
along with the surveys of licensees, was forwarded to the 
Commission, with proposed actions, in SECY -90-347, 
"Regulatory Impact Survey Report." 

The three studies comprising the survey were com
pleted in 1990. The staff completed its evaluation of the 
survey and reported resultant improvements to the Com
mission in SECY-91-172, "Regulatory Impact Survey 
Report-Final." NUREG-1395 will be updated by the 
addition of this Commission Paper and will be issued dur
ing fiscal year 1992. 

Reactor Engineer Intern Program 

The Reactor Engineer Intern Program (formerly the 
Technical Intern Program) was initiated in 1988 to recruit 
and train new talent to meet the agency's future work 
force requirements. Approximately half of the 45 interns 
now in the program are based in Headquarters and half 
among the Regions. 

o 

o 
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Interns spend from 2-to-3 years in a series of develop
mental assignments at Headquarters, Regional Offices 
and plant sites. Interns are also expected to complete at 
least 17 weeks of formal training in reactor technology, in 
addition to extensive reading assignments and other train
ing courses. Monthly seminars and developmental trips 
are arranged to give interns a broad understanding of the 
NRC and its regulatory mission. 

At the conclusion of the program, some interns become 
regional or resident inspectors, and some are placed in 
permanent positions in NRR. Nine interns have been 
graduated from the program since its inception. 

STATUS OF LICENSING 

License Applications and Issuances 

During fiscal year 1991, the NRC issued no new operat
ing licenses. The status of one plant (Shoreham (N.Y.» 
was changed from "indefinitely" to "permanently" shut 
down. This brings the number of reactors licensed to op
erate at full power in the United States to Il2-excluding 
several plants still licensed· to operate but permanently 
shut down-as of September 30, 1991. (See Appendix 7 
for a complete listing of plants in operation or under con
struction with location, reactor type and other data). 
There were no new applications for operating licenses or 
construction permits during the report period, and no 
construction permits or manufacturing licenses were is
sued. The construction permit for one plant (Grand Gulf 
Unit 2 (Miss.» was cancelled at the request of the appli
cant. As a result, as of the close of fiscal year 1991, there 
were eight nuclear plants still technically under construc
tion in the United States, although some of them are de
layed indefinitely. 

9 
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Licensing Actions for 
Operating Power Reactors 

Either routine activity or unexpected events at a nu
clear facility can result in a need for "licensing actions" on 
the part of the NRC. Routine post-licensing activity 
affecting reactor operations includes such matters as li
cense amendment requests, possibly involving public 
hearings; requests for exemption from regulations; new 
regulations requiring backfit modifications to operating 
reactors; or orders for modification of a license. During 
regulations requiring fiscal year 1991, NRR completed 
about 1,568 licensing actions. About 84 percent of these 
were plant-specific and predominantly licensee-initiated. 
The balance were multi-plant actions that result from 
NRC-imposed requirements. The total licensing action 
inventory has decreased from about 1,570 to 1,411 
licensing actions under review. 

Conversion of Provisional Operating 
Licenses to Full-Term Licenses 

From 1959 to 1971, the Atomic Energy Commission 
(AEC) issued Provisional Operating Licenses to 15 power 
reactor licensees for periods up to 18 months, as an inter
mediate measure prior to issuance of a full-term operat
ing license. The provisional license was issued to provide 
for an interim period of routine operation during which 
the licensee and AEC staff could gauge actual plant oper
ating parameters and assess performance against pre
dicted values, as well as resolve generic concerns identi
fied during the licensing process. In March 1970, a rule 
change went into effect which ended the option of issuing 
provisional operating licenses, but no provision was made 
in the rule for converting previously issued provisionalli
censes. Pursuant to 10 CFR 2.109, the provisional license 
would not be deemed to have expired so long as the licen-

Over 20 years ago, the Atomic Energy 
Commission ended the option of issuing 
provisional operating licenses to nu
clear plants (to test certain operating 
parameters against actual perform
ance). But nothing was decided at the 
time regarding licensees then holding 
provisional licenses, each of which filed 
for renewal of their licenses within 30 
days of expiration, thus qualifying for 
indefinite operation until issuance of 
full term licenses. One ofthe four plants 
still operating under provisional li
censes, the Dresden (III.) facility, is 
shown here. All four were granted full 
term licenses during fiscal year 1991. 

see filed an application for renewal at least 30 days before 
the expiration date. Since each of the provisionallicen
sees did in fact submit a timely action for full-term li
cense, these provisional licenses could continue indefi
nitely until the Commission completed its licensing 
action. Notwithstanding the silence of regulations on a 
conversion process, the NRC policy has been to proceed 
with the provisional license conversion reviews. During 
the fiscal year, all four of the plants still operating under 
provisional licenses were converted to full-term operat
ing licenses. Dresden Unit 2 (Ill.), Palisades (Mich.), Oys
ter Creek (N.J.) and San Onofre Unit 1 (Cal.) were issued 
full-term licenses on February 20, February 21, July 2 and 
September 26, 1991, respectively. 

Special Cases 

Calvert Cliffs. In December 1988, the Calvert Cliffs 
(Md.) nuclear power plant was placed on the NRC's list of 
plants calling for close monitoring because of regulatory 
concerns about declining performance. Consequently, 
the licensee was asked to submit its comprehensive plan 
to address the identified performance problems. 

In March 1989, Unit 2 at the facility was shut down for 
routine refueling. Following shutdown, leaks were discov
ered in the Unit 2 pressurizer heater sleeve welds. Unit 1 
was shut down in May 1989 for inspection to ensure that 
similar leaks did not exist in that unit's pressurizer. The 
licensee agreed not to restart either unit until the pres
surizer leakage problem was fully understood and re
solved, with better controls over work activity and proce
dural compliance in place. The licensee, Baltimore Gas 
and Electric Company, implemented both short and long 
term corrective action, including organizational and man
agement changes. The licensee also developed a long 
term Performance Improvement Plan to correct identi
fied deficiencies in operations, maintenance and other 
processes. Subsequently, in June 1989, the NRC set up a 



Calvert Cliffs Assessment Panel to evaluate the plan and 
its implementation and to decide whether it adequately 
addressed the identified perfonnance issues. 

An NRC assessment team conducting inspections in 
late 1989 found improved performance levels in most ar
eas, although several deficiencies remained. In April 
1990, the NRC staff concluded that the licensee had im
plemented the short term corrective action necessary to 
address the identified problems and to warrant startup 
and operation of Unit 1. On April 13, 1990, the licensee 
started the Unit 1 reactor and operated at power until 
April 23, 1990, when the reactor was shut down for a 
planned maintenance outage. The short initial opera
tional period was planned in advance to permit the licen
see to confirm the adequacy of changes to both hardware 
and to the management process that had been imple
mented during the prolonged outage. The NRC con
ducted a special startup inspection to assess the licensee's 
performance during plant operations. The inspection in
cluded continuous 24-hour coverage during significant 
plant operations. In general, the NRC determined that 
the licensee performed satisfactorily in most areas during 
this period. Following the maintenance outage in Sep
tember 1990, Unit 1 was returned to operation. 

Unit 2 remained in an extended maintenance and refu
eling outage. Restart of Unit 2 required approval of the 
Regional Administrator, Region I, based on the NRC 
staff's evaluation of the physical readiness of Unit 2 and 
its assessment of the licensee's ability to safely operate 
both units. In February of 1991, an NRC team conducted 
inspections and concluded that Unit 2 was physically 
ready for restart and sufficient controls were in place to 
support safe simultaneous operation of both units. In 
early April of 1991, the Regional Administrator released 

Unit 2 for restart and the Unit 2 reactor was restarted in 
the latter part of the month. Inspections similar to those 
conducted prior to restart of Unit 1 were carried out and 
the Unit 2 startup was deemed generally satisfactory. The 
Unit 2 reactor was shut down on October 18, 1991, for a 
scheduled 32-day surveillance and maintenance outage. 

The NRC assessment panel continued its efforts to en
sure that the implementation of the improvement plan 
was effective in the near term and that procedures were in 
place to assure its effectiveness in the future. An NRC 
team inspection was scheduled for December of 1991 to 
assess the licensee's overall performance with respect to 
control of those operations and activities necessary to as
sure the continued safe operation of both units. 

Nine Mile Point Unit 1. The Nine Mile Point Unit 1 
(N.Y.) nuclear power plant is a boiling water reactor 
owned and operated by the Niagara Mohawk Power Cor
poration, the licensee. The plant was shut down by the 

utility on December 19, 1987, following the failure of a 
feedwater system now contro] valve. The outage was ex
tended in order to deal with problems uncovered in the 
inservice inspection program and also to refuel the reac
tor. Shortly thereafter, deficiencies in the program for the 
maintenance of operator licenses led to the NRC's issu
ance, on March 28, 1988, of Confirmatory Action Letter 
88-13, confirming the licensee's agreement that correc
tive action for the deficiencies in the licensed operator re
training and in the continued training program would be 
completed prior to further operation of the unit. 

During this period, deficiencies in other programs were 
found by the licensee and by NRC staff. Problems were 
discovered in, though not limited to, the feedwater sys
tem, the in service inspection program, the maintenance 
of operator licenses, control of commercial grade items, 
fire barrier penetrations, and operator knowledge of 
emergency operating procedures. In June 1988, Nine 
Mile Point Unit 1 was categorized by NRC senior man
agement as a facility requiring close monitoring from both 
NRC Headquarters and the Regional Office. Because of 
the many problems identified, the NRC staff issued Con
firmatory Action Letter (CAL) No. 88-17 on July 24, 
1988. The letter dealt with issues addressed by the earlier 
letter and documented the licensee's agreement not to 
restart Unit 1 until certain corrective action had been car
ried out. The agreement required the licensee to deter
mine why the problems had not been recognized and 
remedied earlier, to prepare a restart action plan identify
ing actions needed to address the identified causes, and to 
provide a report substantiating the readiness of the unit 
for restart. 

The utility's Restart Action Plan was submitted on De
cember 21, 1988. After several revisions, in response to 
the NRC staff review, it was approved by the NRC staff 
on September 28, 1989. A Restart Readiness Report was 
submitted on September 8, 1989, indicating that, pending 
completion of certain specified items, the unit could be 
restarted. Following extensive further inspection and re
view of the licensee's activity by the NRC staff, the staff 
issued Supplement No.1 to CAL 88-17, on July 27, 1990. 
In the supplement, the staff indicated that-based on its 
review of licensee's actions to resolve its problems over 
the prior two-and-one-half years~the NRC staff had 
concluded that the facility, its management and its staff 
were ready to restart the plant. The letter also docu
mented the NRC staff's understanding that the utility 
would conduct its own assessments of operations 
throughout the power ascension program and would re
view the results with the NRC staff prior to proceeding 
with successive phases of the power ascension program. 

Nine Mile Point Unit 1 resumed operation on July 29, 
1990, and the licensee proceeded successfully with the 
power ascension program. On February 11, 1991, the 
NRC staff closed out Supplement 1 to CAL 88-17 by 
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letter to the licensee. In the NRC staff's Systematic As
sessment of Licensee Performance (SALP) Report for 
the period March 1, 1990, through March 31, 1991, sub
stantially improved overall performance was noted. The 
improvement was attributed to increased corporate and 
plant management involvement in day-to-day activity, 
broad implementation and employee participation in 
self-assessment activity, and greater adherence to proce
dures and attention to detail. The NRC staff found over
all performance to be good for the period subsequent to 
the SALP report. Licensee management continued to 
show significant involvement in day-to-day activity, rein
forcing the need for personnel accountability and per
formance improvement. On June 18, 1991, the licensee 
was informed by the NRC that Nine Mile Point Unit 1 had 
demonstrated sustained improvement sufficient to war
rant removal from the category of plants that require in
creased attention from both NRC Headquarters and the 
Regional Office. 

Seabrook. Having attained commercial operation in 
August 1990, the Seabrook (N.H.) nuclear power plant 
continued operation through its first full refueling cycle; 
it was shut down for refueling on July 25, 1991. In the pe
riod of operation prior to refueling, the plant operated 
well, experiencing no major outages and a high operating 
capacity factor of about 85 percent. During 1991, the li
censee undertook and completed a records reverification 
program for all field welds made by the Pullman-Higgins 
Company during initial construction in the early 1980s. A 

number of weld radiographs were re-shot, but no physical 
weld deficiences were found. The NRC staff inspected 
the results of this effort and concluded that the licensee's 
records now meet the ASME Code, as required. 

Yankee-Rowe. The Yankee-Rowe nuclear power plant, 
located in Rowe, Mass., is a 185-megawatt (electric), four
loop, pressurized water reactor (PWR) owned and oper
ated by Yankee Atomic Electric Company. The plant is a 
one-of-a-kind design by the Westinghouse Electric Com
pany. Licensed for operation in 1960, it was the first com
mercial nuclear electric generating facility in the United 
States. The operating license for the plant was amended 
in 1988 and will expire in the year 2000. The plant had 
been the lead PWR in the license renewal (extension) 
program, but its involvement in that effort has been dis
continued. 

The NRC staff and the licensee have been engaged in a 
major effort to study and appraise reactor vessel embritt
lement at Yankee-Rowe. In August 1990, the NRC staff 
issued a safety evaluation report (SER) which concluded 
that the probability of reactor vessel failure from a pres
surized thermal shock (PTS) event at the facility was ac
ceptably low, even though :vessel conditions exceeded the 
screening criteria set out in 10 CFR 50.61. In June 1991, 
the Union of Concerned Scientists and the New England 
Coalition on Nuclear Pollution filed a 10 CFR 2.206 peti
tion challenging the staff's conclusion and calling for an 
immediate shutdown of the Yankee-Rowe plant. 

Going back to 1988, the Nine Mile 
Point Unit 1 (N.Y.) nuclear power plant 
came under close monitoring, for vari
ous reasons, by the NRC. In June 1991, 
the licensee, Niagara Mohawk Power 
Corporation, was notified that the NRC 
considered improvements in plant op
erations and performance sufficient to 
warrant removal of it from the category 
of plants requiring intensified atten
tion. The two-reactor Nine Mile Point 
facility is located on the shores of Lake 
Ontario in upstate New York. 



On July 31, 1991, the Commission issued a memoran
dum and order responding to the petition. In the order, 
the Commission required Yankee-Rowe management to 
evaluate possible modifications to operating conditions 
which would reduce the likelihood of vessel failure from a 
PTS event by a factor of 5-to-1O. The proposed modifica
tions and supporting analyses were submitted on August 
26, 1991. From its review of the submittal, the NRC staff 
was unable to conclude that the required reduction in ves
sel failure could probably be met. Subsequently, on Sep
tember 30, 1991, the staff recommended to the Commis
sion that the plant be shut down until the NRC could 
satisfy itself that the reactor vessel provides adequate 
margins against PTS events. The NRC staff based its 
recommendation on the following considerations: (1) the 
pressure-temperature profiles identified from a re-analy
sis of the small break loss-of-coolant accident-following 
the licensee's changes in the thermal-hydraulics 
models-substantially reduced the staff's confidence that 
the previous calculations of the likelihood of vessel fail
ure were conservative; and (2) the fact that the vessel 
plates contribute significantly to the vessel failure prob
ability reduced the staff's confidence that conservative 
bounding values had been used throughout the analyses. 
The licensee elected to voluntarily shut down the plant on 
October 1, 1991, in response to NRC concerns. The licen
see affirmed, in a letter dated October 25, 1991, that it 
would not seek restart of the plant prior to an April 1992 
outage. 

During the April 1992 outage, the licensee plans to im
plement its weld material sample removal and vessel in
spection program to obtain information which could re
duce uncertainties with the reactor vessel material 
characteristics. Meanwhile, plant management was to un
dertake accelerated irradiation testing at the University 
of Michigan, as part of the program to determine the 
embrittlement effects of the plates. The licensee's overall 
program will be evaluated by the NRC staff before any 
decision as to whether a return to power operations 
should be authorized. 

Comanche Peak Unit 2. Texas Utilities (TU) Electric, 
the licensee for Comanche Peak Unit 1 (Tex.), which was 
licensed for operation in fiscal year 1990, is actively in
volved in the completion of the second unit at this site. 
TU Electric initiated engineering activity in June 1990 
and resumed construction activity in January 1991 for 
Comanche Peak Unit 2. This unit was more than 90 per
cent complete at the end of fiscal year 1991 and is sched
uled for completion by December 1992. The licensee has 
incorporated into the Unit 2 design and construction ef
fort lessons learned from the Unit 1 effort, including the 
experiences derived from an extensive corrective action 
program to identify and correct design deficiencies. Hot 
functional testing of the plant's systems is scheduled to 

begin in June 1992 and the licensee expects to be ready to 
load fuel by December 1, 1992. 

Zion. The Zion (Ill.) nuclear power plant, which is 
owned and operated by the Commonwealth Edison Com
pany, comprises two four-loop Westinghouse 1,040 
megawatts (electric) pressurized water reactors. In Janu
ary 1991, the Zion plant was added to the list of plants 
that are authorized to operate but warrant increased 
NRC attention because of regulatory concerns about de
clining performance. 

The NRC is closely monitoring the licensee's corrective 
action programs and efforts to improve performance at 
Zion. In addition to the increased inspection by the resi
dent and region-based inspectors, a Zion Review Team, 
consisting of Headquarters and Region III management 
and staff, periodically evaluates Zion's performance. The 
Review Team provides recommendations to senior NRC 
officials regarding future regulatory activity at the site. 
After several visits in 1991, the team determined that the 
utility has made decisions and committed resources in 
ways that can significantly improve the Zion plant'S 
performance. All levels of the facility staff have demon
strated a positive attitude and a clear commitment to 
making needed improvements. The NRC staff believes 
that performance at Zion-with respect to both the physi
cal plant and its operation-is improving, but close 
monitoring will continue until the NRC staff is fully satis
fied with the overall level of performance at the facility. 

TVA Projects 

In 1985, the NRC staff issued a letter to the Chairman 
of the Board of Directors of the Tennessee Valley 
Authority (TV A) indicating that there were significant 
continuing weaknesses in TVA performance and that 
management of the TVA nuclear program was ineffec
tive. By that time, the TVA had taken the Browns Ferry 
(Ala.) and Sequoyah (Tenn.) facilities into a cold shut
down status and had made commitments to the NRC that 
the plants would not be restarted without NRC concur
rence. The number and complexity of the issues were not 
limited to operating reactors, since questionable con
struction practices had also surfaced at the TVA's Watts 
Bar (Tenn.) project. 

Sequoyah. Sequoyah Units 1 and 2 were restarted in 
November and May 1988, respectively, following NRC 
staff inspection, approval of TVA's corrective actions, 
and NRC authorization for restart. In June 1989, NRC 
senior management decided to remove the Sequoyah site 
from the category of plants requiring special attention. 

Browns Ferry. Unit 2 was shut down in September of 
1984 for a planned refueling outage. Units 1 and 3 were 
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shut down in early 1985 because of equipment problems 
and an operational incident. In March of 1985, TVA 
volunteered to keep all three units in a shutdown condi
tion until corrective action could be effected to resolve se
rious NRC concerns regarding TVA's ability to safelyop
erate and manage the Browns Ferry facility. 

In January 1991, the staff published a "Safety Evalu
ation Report on Tennessee Valley Authority: Browns 
Ferry Nuclear Performance Plan" (NUREG-1232, Vol
ume 3, Supplement 2). The SER concluded that TVA's 
corrective action programs and commitments satisfied 
prior NRC staff concerns and, when fully implemented, 
would justify a restart of Unit 2. TVA had decided to focus 
its efforts on restoring Unit 2 first, with Units 1 and 3 to 
follow. By letters dated April 12 and May 30, 1991, NRR 
issued the results of its Operational Readiness Assess
ment Team inspections of Unit 2. These inspections con
firmed that TVA was prepared to safely restart and oper
ate Unit 2. On May 2, 1991, the Commission voted 
unanimously to approve restart of Unit 2. 

After nearly seven years, Browns Ferry Unit 2 achieved 
criticality on May 24, 1991. TVA completed the Unit 2 
Power Ascension Test program on August 6, 1991. On 
August 13, 1991, Unit 2 was returned to normal full
power commercial operation. 

Following the successful restart of Browns Ferry Unit 
2, TVA began the process of returning Unit 3 to service. 
Unit 3 was scheduled for restart sometime in the fall of 
1993. There was no restoration schedule for Unit 1 at the 
close of the report period, but, since work on Unit 1 will 
not begin until after restart of Unit 3, it seems unlikely 
Unit 1 would be ready before 1995. 

WaUs Bar. The TVA had announced that its priorities 
for the startup of its facilities would be in this order-Se
quoyah, Browns Ferry, and Watts Bar. Having restarted 
Sequoyah and Browns Ferry Unit 2, the TVA stepped up 
activity at Watts Bar and established a September 1991 
target date for Unit 1 fuel loading. Subsequent problems 
at Watts Bar have postponed fuel loading until early 
1994. No completion schedule had been adopted for Unit 
2 at the close of the report period. In May 1989, the TVA 
had submitted the Watts Bar Nuclear Performance Plan 
(WBNPP), describing the actions taken and corrective ac
tions planned to qualify for licensing at Watts Bar Unit 1. 
An independent Watts Bar Program Team, made up of 
TVA personnel assisted by nationally recognized nuclear 
power experts, which was formed in November 1987, was 
responsible for development of the WBNPP and for de
fining the scope of necessary corrective actions and of the 
special programs. In June 1988, the NRC staff approved 
the approach taken by the TVA in identifying new correc
tive actions and/or modifying existing programs. 

Although Unit 1 was virtually complete in 1985, signifi
cant corrective activity was required to resolve deficien
cies identiiied through allegations, employee concerns, 
inspections and independent reviews. In January 1990, 
the NRC staff issucd a SER approving the WBNPP and 
all but two of the 29 specific program plans. The remain
ing program plans and the extensive revisions to the 
Watts Bar Final Safety Analysis Report have been ad
dressed in subsequent SERs. During fiscal year 1990, the 
staff re-initiated the licensing review for Watts Bar. The 
NRC staff has prepared the master licensing and inspec
ticm plan and is closely monitoring the TVA's implemen
tation of corrective activity. 

Bellefonte. In July 1988, the TVA informed the NRC 
that the TVA Board of Directors had decided to defer 
construction of Bellefonte Units 1 and 2 (Ala.). The ac
tion was a resul t of a lower than expected load forecast for 
the near future, cost-cutting efforts to improve the TVA's 
financial position, and the TVA's effort to hold electric 
rates constant for a specific period of time. The TVA 
identified various activities that have continued during 
the deferral period, and the NRC staff is performing peri
odic inspections at the Bellefonte site. 

PLANT LICENSE RENEWAL 

In calendar year 1990, about 20 percent of the nation's 
electricity was produced by nuclear energy (about 100,000 
megawatts); the Department of Energy has projected an 
increase in consumption of electricity of approximately 
another 100,000 megawatts in the next decade. In light of 
the anticipated demand, the electric utility industry has 
urged the NRC to expedite its license renewal prepara
tions. Utilities require some 10-to-12 years prior to reac
tor license expiration -whether or not the licenses are to 
be renewed-in order to allow for timely system planning 
decisions regarding such matters as replacement power 
alternatives capital acquisition. 

The prospect of renewing operating licenses for nu
clear power plants has long been considered a top priority 
by the NRC and the nuclear industry. Within the next 20 
years, many commercial nuclear power plants will have 
reached the 40-year term of their operating licenses, a fig
ure imposed by Congress in the Atomic Energy Act of 
1954, as amended. The Act currently permits the NRC 
staff to renew operating licenses but does not set forth the 
process to be followed; thus an immediate focus of NRC 
effort is to better define the process for review of licensee 
renewal applications. 

In order to help maintain an adequate energy supply for 
the nation into the early 21st century, some utilities are 



reviewing the actions which would be necessary to extend 
the useful life of their nuclear power plants beyond 40 
years. In response to this very important issue, the Li
cense Renewal Project Directorate is working closely with 
industry, represented by the Nuclear Management and 
Resources Council (NUMARC), in this area. Further
more, the NRC is actively engaged in a number of parallel 
activities, including rulemaking proceedings, regulatory 
guidance development, industry technical report reviews, 
and "lead plant" reviews. 

The first currently active operating license will expire in 
the year 2000, and the licenses of more than 40 percent of 
all currently operating plants in the United States will ex
pire by the end of the year 2010. The NRC staff estimates 
that approximately 3-to-5 years will be necessary to com
plete the review of the initial license renewal applica
tions. Assuming that licensees apply for and are granted 
revised license expiration dates as a result of construction 
recapture, and using a five-year estimate and the 
industry-stated planning need for 10-years advance no
tice, license renewal applications would be filed with the 
NRC as follows: 1992-four plants; 1994-four plants; 
1995-four plants; 1997-two plants; 1998-six plants; 
and 1999-six plants. 

Rulemaking 

The NRC published a proposed license renewal rule 
(10 CFR Part 54), in the Federal Register, July 17, 1990. It 
is a basic premise of the rule that, since existing nuclear 
power plants currently operate at an adequate level of 
safety, new requirements are not indicated other than 
those necessary to manage potential age-related degrada
tion. License renewal regulations in the proposed rule fo
cus on such age-related degradation issues, and licensees 
will be required to demonstrate, as part of their license 
renewal applications, that they have established pro
grams which effectively manage age-related degradation 
of those plant systems, structures and components impor
tant to license renewal. The final rule was published in 
December 1991. 

The NRC is also pursuing two environmental initia
tives, related to requirements of the National Environ
mental Policy Act (NEP A). First, it is preparing an envi
ronmental assessment in connection with the Part 54 
license renewal rulemaking, and also a proposed revision 
of the NRC's environmental regulations contained in 10 
CFR Part 51. Second, a generic environmental impact 
statement (GElS) has been published for public com
ment, in September 1991, in support of the issuance of a 
revision, related to license renewal, to 10 CFR Part 51, 
"Environmental Protection Regulations For Domestic 
Licensing and Related Regulatory Functions." A work
shop on the draft 10 CFR Part 51 revision was held in No-

vember 1991. Publication of the GElS and the revised 
rule was scheduled for the summer of 1992. 

Regulatory Guidance Development 

To facilitate implementation of the license renewal 
rule, 10 CFR Part 54, the NRC has developed a draft 
regulatory guide and a draft Standard Review Plan for Li
cense Renewal (SRP-LR), which are proceeding in paral
lel with (1) the renewal rulemaking, (2) reviews of indus
try technical reports, and (3) "lead plant" review. The 
draft regulatory guide and the draft SRP-LR were pub
lished for comment in December 1990. The staff plans to 
publish an interim regulatory guide and SRP-LR six 
months after the final rule is issued. The staff anticipates 
completion of the final regulatory guide and SRP-LR af
ter the "lead plant" review is completed. 

Similarly, the NRC has published for public comment a 
draft regulatory guide and a draft Environmental Stan
dard Review Plan (ESRP-LR) for license renewal, in 
September 1991. The staff anticipates completion of the 
final regulatory guide and ESRP-LR in the summer of 
1992. (See discussion under "License Renewal," in Chap
ter 8.) 

Industry Technical Report Reviews 

The Nuclear Management and Resources Council 
(NUMARC) has prepared 11 technical industry reports 
(IRs) for NRC review that focus on the potential age-re
latcd degradation mechanisms associated with a given sys
tem or component, and that identify the preventivc, cor
rective or mitigative actions necessary to any program for 
renewing plant licenses. The NRC has completed the first 
round review of all 11lRs and is awaiting the revised IRs 
to be submitted by NUMARC. When the reviews are 
completed, the staff will prepare safety evaluation re
ports, so that each licensee requesting license renewal 
will have the option of referencing these reports in re
newal applications. The NRC staff anticipates comple
tion of all IR reviews in the spring of 1993. 

Lead Plant Reviews 

The Yankee-Rowe (Mass.) plant of the Yankee Atomic 
Electric Company and the Monticello (Minn.) plant of 
the Northern States Power Company are the "lead 

. plants" in the license renewal program. However, 
Yankee Atomic has recently stated that it would post
pone making a decision concerning submittal of a renewal 
application for Yankee-Rowe until late 1992. The Mon
ticello license renewal application was scheduled to be 
submitted in December 1991. The staff expects to 
complete its review of the Monticello application 
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approximately 3-to-5 years from the date the application 
is received. 

IMPROVING THE LICENSING PROCESS 

Standardization 

The Commission strongly endorses regulatory policies 
that encourage the industry to pursue standardization of 
power reactor designs. Standard designs are expected to 
benefit public health and safety in a number of ways: con
centrating industry resources on common approaches to 
design problems that have wide application; stimulating 
adoption of sound construction practices and quality as
surance; fostering constantly improving maintenance and 
operating procedures; and permitting a more efficient 
and effective licensing and inspection process. In this re
gard, on April 18, 1989, the Commission issued 10 CFR 
Part 52 which codified the "Statement of Policy on Nu
clear Power Plant Standardization" into a rule. This rule 
reflects the understanding the agency has acquired in its 
review of standard designs, of the applicable provisions of 
the Commission's "Severe Accident Policy Statement," 
and of the proposed standardization legislation, as well as 
views of the Commission and the industry. The focus of 
the rule is design certification, a regulatory instrument 
that would bring about early resolution of licensing issues. 
Subpart B of this rule provides a regulatory framework 
for certification through rulemaking of standard plant de
signs. (Also, the requirements of 10 CFR Part 50, Appen
dices M, N, 0, and Q have been moved to 10 CFR Part 
52.) 

The NRC staff continues to work with NUMARC and 
the individual vendors to develop the procedures and 
practices for implementation of 10 CFR Part 52. The ar
eas under development include defining the content of a 
design certification rule, and identifying the inspections, 
tests, analyses, and acceptance criteria (IT AAC) to verify 
that the facility was built and will operate in accordance 
with the design certification. 

Future Reactor Designs 

EPRI Advanced Light Water Reactor Program. The 
NRC continues to work with the Electric Power Research 
Institute (EPRI) on an advanced "evolutionary" light 
water-reactor (L WR) standard plant program. EPRI has 
submitted for NRC review a utility document defining 
utility-proposed licensing basis requirements, investment 
protection requirements, and risk performance require
ments, under which advanced LWRs could be designed 
and constructed using proven technology. This require
ments document also proposes resolutions of all applica-

ble unresolved safety issues and generic safety issues and 
delineates ways of complying with 10 CPR Part 52 and the 
Commission's severe accident and safety goal policy 
statements. The NRC staff has issued draft Safety Evalu
ation Reports deriving from its review of this document 
and was preparing final reports at the close of the report 
period. 

In fiscal year 1990, EPRI also submitted parallel chap
ters applicable to a "passive plant," i.e., one designed to 
minimize or eliminate the need for active intervention to 
correct off-normal conditions. The NRC staff is develop
ing draft Safety Evaluation Reports based on its review of 
this document. 

GE Advanced BWR. The General Electric Company 
(GE), in cooperation with its international technical asso
ciates, is developing an advanced boiling-water reactor 
(ABWR). The ABWR will incorporate such innovative 
features as digital controls, internal recirculation pumps, 
and control rod drives which incorporate diverse means of 
controlling rod motion, as well as special features to pre
vent and mitigate severe accidents. The ABWR is ex
pected to be the first standard design to conform to the 
EPRI requirements document (see above). 

The NRC is continuing its review of all chapters of the 
ABWR standard safety analysis report through Amend
ment 18. The staff has issued its draft safety evaluation 
and plans to issue its final safety evaluation next year. 

Westinghouse RESAR SP/90. The NRC completed its 
review of the Westinghouse Electric Corporation's appli
cation for preliminary design approval of its reference 
safety analysis report SP/90. The SP/90 design was devel
oped independently of the EPRI requirements docu
ment. The NRC staff completed its review in April 1991 
and issued a Safety Evaluation Report (NUREG-1413) 
discussing the staff's review of the design. 

CESSAR.DC, SYSTEM 80 +. In March 1989, Combus
tion Engineering (CE) submitted an application for final 
design approval and design certification (FDA/DC) of the 
System 80 + nuclear power plant design. The NRC staff 
found the application sufficiently complete to docket and 
commence review in May 1991. Requests for additional 
information by the staff are virtually complete. The staff's 
draft safety evaluation report is scheduled for August 
1992, with the final safety evaluation and final design ap
proval scheduled for November 1993. The design certifi
cation rulemaking process then follows. 

Passive ALWRs. The NRC staff continued discussions 
with Westinghouse Electric Corporation and General 
Electric Company (GE), in order to familiarize itself with 
the Westinghouse AP600 and the GE SBWR designs, and 
to obtain testing and experimentation information. These 
are 600-megawatt (electric) designs that will employ 



passive safety features. Although formal applications for 
design certification will not be received until 1992, early 
communication with the vendors enables NRC to assure 
that appropriate testing of unique features is performed 
before the designs are approved and employed. 

MHTGR. The Modular High Temperature Gas Reac
tor (MHTGR) design was submitted to the NRC by the 
Department of Energy (DOE) in response to the Com
mission's "Statement of Policy for the Regulation of Ad
vanced Nuclear Power Plants", which provides for early 
Commission review and interaction with potential appli
cants proposing advanced designs. The MHTGR concept 
features a helium-cooled, graphite moderated 350-mega
watt (thermal) standard reactor module. One design ob
jective is to meet the accident dose limits at the exclusion 
area boundary-set forth in the Protective Action Guide
line ofthe Environmental Protection Agency-with mini
mal reliance on active systems and without operator ac
tions. The MHTGR design may not include a 
conventional low-leakage containment building. A high 
reliance is placed on the containment strength and reli
ability of the individual fuel particles, which are coated 
microspheres embedded in a graphite fuel block identical 
in shape to those used in the Fort St. Vrain (Colo.) reac
tor. Other key features of the design are passive reactor 
shutdown characteristics and a passive decay heat re
moval system. 

At the close of the report period, the review of this de
sign was focused on the issuance of the final Pre-applica
tion Safety Evaluation Report in fiscal year 1993. A draft 
report was issued in March 1989. 

PRISM. The Power Reactor Innovative Small Module 
(PRISM) design concept has also been submitted by the 
Department of Energy (DOE) to the NRC for a pre
application review, under provisions of the NRC State
ment of Policy for the Regulation of Advanced Nuclear 
Power Plants. PRISM is a liquid-sodium cooled reactor 
using with a ternary metal-alloy-fueled core. The pro
posed PRISM plant design would integrate nine reactor 
modules, producing 425 megawatts (thermal) each, with 
three steam turbine generator sets to produce a total 
plant electrical output of 1,245 megawatts (electric). 
Plant design and performance is characterized as highly 
automated, with little reliance on operators for response 
to most off-normal events, and provision for the passive 
response of systems to transient events, so that power ex
cursions are kept small and shutdown and decay heat re
moval are assured with high reliability. 

The NRC issued a draft pre-application safety evalu
ation report (PSER) in November 1989. In 1990, DOE 
submitted two additional amendments to their Prelimi
nary Safety Information Document, in response to open 
issues identified in the draft PSER. The staff is reviewing 

the two additional amendments and dealing with the is
sues opened as a result of these reviews. The final PSER 
is scheduled for issuance in fiscal year 1993. 

CANDU-3. Atomic Energy of Canada Limited (ABCL) 
Technologies informed the NRC of its intent to seek de
sign certification of the CANDU-3 power plant design, 
under provisions of 10 CFR Part 52, in a letter dated May 
25, 1989. In late 1990, responsibility for this review was 
transferred from the Office Nuclear Regulatory Re
search (RES) to the Office of Nuclear Reactor Regula
tion (NRR). Since that time, NRR staff has had a number 
of meetings with AECL Technologies and one meeting 
with the Atomic Energy Control Board, the Canadian 
regulatory body, to discuss features of the design. The 
staff has also planned and initiated review activity with a 
view to issuance of a Pre-application Safety Evaluation 
Report in 1993. AECL Technologies expects to make a 
design certification decision sometime in 1996. 

'Ine CANDU-3 design is a single loop pressurized 
water reactor, rated at 450 megawatts (electric), with two 
steam generators and two heat transport pumps 
connected in series. 1ne design employs natural uranium 
fuel, heavy-watermoderator and reactor coolant, com
puter-controlled operation, and refueling without shut
down. Major technical issues to be resolved include those 
involving reactivity feedback and control, reactor shut
down reliability, and on-line refueling. 

PIUS. In October 1989, ABB Atom asked that the NRC 
perform a review of their Process Inherent Ultimate 
Safety (PIUS) Preliminary Safety Information Document 
(PSID), under provisions of the Advanced Reactor Policy 
Statement, for the purpose of determining whether the 
design could be liccnsed. In December 1990, the primary 
responsibility for review of the PIUS PSID was trans
ferred from RES to NRR. The review of the PIUS PSID 
began in June 1991. In August 1991, NRR issued a con
tract to a Department of Energy (DOE) National Labora
tory to analyze the core physics of PIUS. RES is partici
pating in leading the computer code development and 
modeling effort. The PSER is scheduled to be issued in 
fiscal year 1993. 

PIUS is an advanced pressurized water reactor (PWR) 
design that employs certain phenomena of physics to ac
complish control and safety functions usually performed 
by mechanical means. The PIUS design consists of a reac
tor module (containing the core) submerged in a large 
pool of highly borated water, which is intended both for 
core cooling and reactor shutdown. The reactor module is 
open at the bottom and again at the high point of the hot 
leg. At these two openings, density locks are provided to 
prevent mixing of the coolant and pool water, under nor
mal operating conditions. There is no physical flow 
barrier in the density locks, but the difference in density 
between the reactor water and the cooler borated pool 
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water provides a relatively stationary interface. During 
certain transient conditions, the density difference is 
overcome and the borated water flows into the core to 
shut down the reactor. 

Early Site Permits 

Another element of 10 CFR Part 52, issued by the 
Commission on April 18, 1989, provides the regulatory 
framework for obtaining early resolution of site related is
sues (site suitability, environmental protection, and 
emergency planning). In fiscal year 1991, the NRC devel
oped and started implementing a program plan to en
hance its capability to review an application for an early 
site permit, including the Department of Energy (DOE) 
co-funded demonstration project. The plan included 
clarifying regulatory issues, updating technical guidance, 
and developing staff expertise, in order to provide stabil
ityand predictability in the licensing process. 

Standard Review Plan Update 
And Development Program 

In fiscal year 1991, the NRC established the Standard 
Review Plan Update and Development Program (SRP
UDP), to bring the Standard Review Plan (SRP) for re
view of future power reactor applications up to date. A 
"Standard Review Plan for the Review of Safety Analysis 
Reports for Nuclear Power Plants" has been prepared to 
provide acceptance criteria for staff members who carry 
out safety reviews of applications to construct or operate 
nuclear plants. The principal purpose of the SRP is to en
sure that a predictable, rational and creditable regulatory 
foundation is in place for dealing with reactors of the fu
ture. 

In 1981, the NRC staff revised the entire SRP and pub
lished it as NUREG-0800. Since 1981, the NRC has in
troduced extensive changes in the regulation of the nu
clear power reactor industry. The SRP has not been 
revised to reflect all these changes and consequently re
quires updating to reflect current requirements and regu
lations. Revision of the SRP is also necessary to expand its 
coverage to address design certification, the issuance of 
early site permits, and the licensing reviews of new types 
of nuclear power reactors, currently under consideration. 
The updated SRP will renect existing agency require
ments and guidance and will have new review criteria to 
accommodate the unique technology or the unique appli
cation of existing technology in future reactor designs. 

The NRC staff will revise regulatory guidance and the 
SRP in parallel with its review of the evolutionary and 
passive advanced light water reactor (ALWR) design cer
tification applications. SRP-UDP activity includes pro-

gram planning, developing procedures for updating the 
SRP, reviewing generic regulatory documents for revised 
regulatory positions, revising and developing SRP sec
lions, and converting the SRP, including reference docu
ments and the rationale for each SRP section, into elec
tronic media. A major element of the program involves 
the evaluation of those industry codes and standards that 
are presently referenced in NRC regulatory documents. 
The codes and standards evaluation will include (1) judg
ments as to whether the NRC should reference the cur
rent version of the code in those cases in which a previous 
version is currently referenced, (2) identification and as
sessment of potentially relevant industry codes and stan
dards that are not currently referenccd by the NRC, (3) 
identification of the need to develop ncw industry codes 
and standards to address unique aspects of future reactor 
designs, and (4) an assessment of the codes and standards 
referenced in the EPRI's ALWR Requirements Docu
ment. 

In fiscal year 1991, the staff developed a draft of the 
governing procedures for updating the SRP, completed a 
pilot effort on the review of generic regulatory 
documents, initiated the evaluation of codes and stan
dards, and developed initial versions of the program's 
management and information computer data base. The 
NRC has entered into a tcchnical assistance contract with 
Battelle Pacific Northwest Laboratories to support the 
SRP-UDP effort and will also obtain technical assistance 
from other national laboratories and commercial contrac
tors in the development of the revised SRP. 

Technical Specifications Improvements 

The Technical SpeciJications Improvement Program 
(TSIP) comprises three major tasks-the development of 
new Standard Technical Specifications (STS), the devel
opment of line·item improvements to Technical Specifi· 
cations, and the performance of related activity to fully 
implement the interim policy statcment on improving 
Technical Specifications for nuclear power plants, issued 
by the Commission on February 10, 1987. The develop
ment of new STS was undertaken to enhance safety by 
making the Technical Specifications clearer, easier to use 
and more focused on safety concerns. The effort is based 
on NRC review and approval of the vendor owners 
groups' proposals. In response to the approved guidance 
of the NRC, the vendor owners groups submitted pro
posed new STS, during the second quarter of 1989, which 
included about 4,000 changes. From May 1989 to January 
1991, the NRC reviewed the submittals and held about 90 
public meetings with the respective vendor owners 
groups to discuss the proposed new STS, as the NRC re
view progressed. The submittals were reviewed by nu
merous organizational elements throughout the agency, 
and several national laboratories. In January 1991, the 
NRC issued draft sets of the new STS for the different 



vendor owners groups, including Babcock & Wilcox, 
Combustion Engineering, General Electric and Westin
ghouse. The following improvements have been incorpo
rated into the new STS: (1) specifications are presented 
using a tabular format, based on human factors princi
ples, rather than a narrative format; (2) sections have 
been added to provide guidance on the use and applicabil
ity of the new STS; (3) improved bases clarify the relation
ship between requirements and safety concerns; (4) there 
is greater consistency between the vendor owners groups' 
new STS. Following issuance of the draft new STS, the 
public, industry and the NRC staff were given an opportu
nity to comment. The comment period, which ended July 
31,1991, generated about 17,000 pages of comments. The 
NRC has developed a formal process for dealing with the 
comments and anticipates issuing the new STS by the 
summer of 1992. 

The NRC is continuing its work on specific line-item 
improvements· to the existing Technical Specifications. 
The improvements may be adopted by licensees who sub
mit license amendment requests, and they have also been 
incorporated into the new STS. Examples of line-item im
provements include extending surveillance intervals and 
outage times for reactor protection system and engi
neered safety features actuation system instrumentation, 
or transferring the contents of specifications that address 
administrative matters to other, more appropriate, 
licensee-controlled documents. 

The implementation of the policy statement will lead to 
a transfer of existing Technical Specifications to licensee
controlled documents, such as the final safety analysis re
port. The Commission has therefore directed the staff to 
assure that an adequate program exists for implementing 
the requirements of 10 CFR 50.59, requiring a licensee to 
evaluate whether proposed changes to the facility involve 
an "unreviewed safety question" requiring prior NRC re
view and approval. The industry, with input from the 
NRC staff, has developed a document that provides guid
ance on the implementation of this regulation. The staff is 
continuing to evaluate the application of the guidance 
document by the industry to determine whether further 
changes may be indicated before the document is com
pleted and endorsed by the NRC. 

Other areas of NRC staff effort in support of the policy 
statement include improving surveillance testing prac
tices, in order to reduce personnel exposure to radiation, 
to reduce wear on equipment, to reduce reactor trips and 
other transients that challenge safety systems, and to en
able operators to focus on safety concerns. The NRC is 
also continuing to develop the use of risk insights to im
prove Technical Specifications that address plant system 
and equipment configuration management, low-power 
and shutdown operations, and maintenance scheduling. 
The staff has also continued to develop risk-based Tech-

nical Specifications, which could potentially play an im
portant role in overall risk management for nuclear 
plants in the future. 

Improving NRC Analytical Capability 

The nuclear industry has been using computer codes 
for analyzing the performance of engineered structures 
and systems for many years. These codes allow the struc
tures and systems to be modeled, and their design capa
bilities to be determined, without subjecting the actual fa
cility to the conditions of concern. In the case of reactor 
accidents or phenomena such as earthquakcs, actual tests 
may be impractical or physically impossible. Models are 
the only practical means available to examine the re
sponse of a facility. 

Evolving reactor designs combined with the limited 
operationalexperienee of commercial reactors in the 
early 1970's provided a strong impetus to develop ad;. 
vanced thermal-hydraulic computer codes. These codes 
were used in sensitivity studies and independent audit 
calculations to verify vendor models. As a result, the NRC 
staff has developed considerable expertise using the 
codes, and has also improved its technical understanding 
of thermal-hydraulic phenomena. Similar technical capa
bilities were available for structural and mechanical 
analyses to support rcviews of the large number of plants 
being licensed. 

Although computer codes are important tools and have 
contributed significantly to evaluating the safety of nu
clear facilities, this use constitutes only one aspect of their 
importance to the regulatory process. While computer 
codes are used regularly to check the calculations of an 
applicant or licensee, their most important application is 
in helping staff reviewers understand the safety signifi
cance and performance of the structures, systems, and 
components important to safeguarding the health and 
safety of the public. 

Recently, with the start of licensing reviews of ad
vanced reactor designs, and the emergence of very power
ful computer workstations within the agency, NRC man
agement has decided that significant benefits can accrue 
from a strengthening of analytical capability within the 
staff. Several new projects were begun, therefore, in 
1991, to reinvigorate technical expertise in several of
fices, which would then serve as exemplars for efforts to 
improve the analytical capabilities of the entire technical 
staff. It is expected that, with the introduction of a high
performance computing environment throughout the 
agency, every technical reviewer should eventually have 
access to a wide range of sophisticated and powerful com
puter codes, as well as the data bases needed to use them. 
Among the project cited were the following: 
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(1) A small reactor analysis group of 4-to-5 staff 
members was formed in NRR's Division of Systems 
Technology. The group of analysts will provide com
putational support for the review of the ALWR de
signs in the areas of thermal-hydraulics, contain
ment behavior, and associated disciplines. 

(2) To improve staff understanding of the computer 
codes that they are developing, assessing, and main
taining, and to better manage its code development 
contractors, RES has initiated an in-house analysis 
capability using the RELAPSISCDAP and MEL
COR codes. Particular attention will be devoted to 
code assessment issues for the passive ALWRs. Sup
porting analyses of operating and advanced passive 
plants will also be performed for ongoing accident 
management and probabilistic risk assessment stud
ies. 

(3) The Office for Analysis and Evaluation of Opera
tional Data (AEOD) is continuing to upgrade the 
NRC simulators and develop and use the Nuclear 
Engineering workstation and the RELAP5 desktop 
analyzer. In coordination with NRR and RES, 
AEOD is also using and developing the Reactor 
Safety Assessment System, which is used by the re
actor safety teams in the NRC operations center and 
by regionally based teams to monitor the status of 
critical safety functions during reactor transients and 
the availability of success paths needed to maintain 
or restore such safety functions. 

(4) A pilot program in the Division of High-Level Waste 
Management in the Office of Nuclear Material 
Safety and Safeguards will use high-performance 
computer workstations integrated with staff per
sonal computers and special peripheral equipment 
to support high-resolution, three-dimensional visu
alization technology, geosciences information sys
tems, and complex mathematical natural systems 
modeling and engineering design for computer
aided studies and reviews of radioactive waste sites 
and facilities. 

INSPECTION PROGRAMS 

The Office of Nuclear Reactor Regulation (NRR) is re
sponsible for administering the agency's reactor inspec
tion program, which encompasses all applicant and licen
see activity carried out in connection with the 
constructing and operating of nuclear facilities. Most of 
the inspection effort is dedicated to operations at the 112 
plants for which operating licenses have been issued (as of 
September 30, 1991), with additional coverage of the 
eight facilities with construction permits. Responsibility 

for developing, maintaining, and assessing the effective
ness of the reactor inspection program is shared among 
NRR staff. 

The operating reactor program, which went through 
major changes in fiscal year 1989, was modified again in 
fiscal year 1990 to incorporate feedback from the first 
year of implementation experience. Improvements con
tinued to be made to the program throughout fiscal year 
1991 on the basis offield experience in implementing the 
current program. The objectives of the inspection pro
gram are (1) to ensure that a minimum level of inspection 
is conducted at every plant, (2) to integrate headquarters 
and regional programs, (3) to provide more flexibility for 
Regional Administrators to allocate resources on the ba
sis of plant performance, and (4) to explicitly allocate re
sources to respond to safety issues and regulatory con
cerns. Pursuant to these objectives, the inspection staff 
seeks to obtain sufficient information through direct ob
servation and verification of licensee activity to ascertain 
whether the facility is being operated safely, whether the 
licensee's management-control program is effective, and 
whether regulatory requirements are being satisfied, as 
well as to gather information related to Systematic As
sessment of Licensee Performance (SALP) Program 
evaluations (see "Performance Evaluation," below). In 
the "regional initiatives" phase of the inspection pro
gram, Regional Offices redirected certain of their inspec
tion resources away from those plants exhibiting a high 
level of performance to those showing a lower level of 
performance. 

A basic element in the NRC reactor regulation pro
gram is the inspection of licensed reactor facilities to de
termine the state of reactor safety, to confirm that the op
erations are in compliance with the provisions of the 
license, and to ascertain whether other conditions exist 
which have safety implications serious enough to warrant 
corrective action. The inspection programs of the NRC 
are mainly conducted through the five NRC Regional Of
fices. As described later in the report, a limited number of 
inspection programs are conducted directly by NRC 
Headquarters. NRR is responsible for developing inspec
tion policies and procedures and for monitoring and as
sessing the effectiveness and uniformity of the programs 
carried out by the NRC Headquarters and Regional Of
fices. Regional Offices are under the supervision of the 
NRC Deputy Executive Director for Nuclear Reactor 
Regulation, Regional Operations and Resources. 

Besides the routine or planned program of inspections 
for reactor, fuel cycle facility, and materials licensees, the 
NRC undertakes to deal aggressively with unsafe or po
tentially unsafe events or conditions occurring at individ
ual plant sites or other facilities involving licensed opera
tions (so-called "reactive" inspections). In conducting 
reactive inspections, the NRC seeks to determine the 
root cause of the event or condition, evaluates the 



NRC inspections within nuclear power plants include regular scrutiny of piping, such as the inspector at left is carrying out, and 
of control room procedures, being discussed at the right by an operator and an NRC inspector. The inspection programs of the NRC 
are mainly conducted through the five NRC Regional Offices (see Appendix 1). 

licensee management's response to it, including action to 
prevent recurrence; and decides whether the problem is 
one that could occur at other facilities. 

In the fall of 1989, the NRC staff initiated a regulatory 
impact survey. One conclusion coming out of that effort, 
with respect to the reactor inspection program, identifies 
the "scheduling and control of inspections, especially 
team inspections," as an area for regulatory improvement 
(SECY ~91- 172). Following up on this determination, an 
Inspection Manual Chapter, "Coordination of NRC Vis
its to Commercial Reactor Sites," was issued on October 
19, 1991, limiting major activities at a site to no more than 
four, during a licensee's SALP cycle (see below) without 
approval of NRR and Region management. The Master 
Inspection Planning System (also discussed below), along 
with other proposed initiatives, address this mandate. 

Reactor Inspection Program 

The operating reactor inspection program is conducted 
by headquarters and regional inspectors. Headquarters 
inspectors conduct, or support the Regional Office in the 
conduct of, inspections under the Team Inspection Pro
gram, discussed below. The Regional Offices conduct 
most of the required program inspections, and regional 
inspections are conducted by both region-based and resi
dent inspectors. In general, region-based inspectors are 
specialist, and resident inspectors are generalists. The 
resident inspectors provide the major on-site NRC pres
ence for direct observation and verification of licensee ac
tivity. Their work comprises in-depth inspections of con
trol room operations; maintenance and surveillance 
testing carried out by the licensee; periodic "walk-down" 
inspections to verify the correctness of system lineups for 
those nuclear systems important to safe operation; and 
frequent plant tours to generally assess radiation control, 

security, equipment condition, housckeeping, and the 
like. The resident inspector also acts as the primary on
site evaluator in the NRC inspection effort regarding li
censee event reports, actual events and incidents, and 
other general inspection of licensee activity. Resident in
spectors also serve as the NRC contact with local officials, 
the press and the public. region-based inspectors, on the 
other hand, perform technical1y detailed inspections in 
such areas as system modifications, inservice inspection, 
fire protection, physics testing, radiation protection, secu
rity/safeguards, and licensee management systems. 

The inspection program allows headquarters and re
gional inspections to focus on those plant operations 
which contribute most to ensuring reactor safety and on 
the identification of safety problems. Program improve
ments continued to be made in fiscal year 1991, based on 
knowledge gained from implementation of the current 
program. 

The inspection program comprises the following three 
elements: 

(1) Core Inspections. These inspections are conducted at 
every plant. They provide a balanced look at a cross
section of plant activities considered important to 
maintaining safety. 

(2) Area-of-Emphasis Inspections. This program element 
consists of two parts: 

(2a) Generic Area Team Inspections are team in
spection efforts addressing a subject area se
lected by identification of an emerging safety 
concern, or of an area calling for increased at
tention because of a history of long-standing or 
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INSPECTING THE NUCLEAR POWER PLANT 

The primary safety consideration in the operation of any nuclear 
reactor is the control and containment of radioactive material, uncler 
both normal and accident conditions. Numerous controls and barriers 
are installed in reactor plants to protect workers and the public from 
the effects of radiation. 

Both the industry and the NRC have roles in providing these pro
tections and in ensuring that they are ll1nintained. The NRC estab
lishes rules, regulations and guides for the construction and operation 
of nucIe,)r reactors. Organizations licensed by the NRC must abicle by 
these regulations ancl are directly responsible for designing, con
structing, testing ancl operating their facilities in a safe manner. The 
NRC, through its licensing and inspection programs, provides assur
[lnee thnt its licensees nrc meeting their responsibilities. 

The responsibility for safe operation of a nuclear plant lies, as 
noted, with the licensee. The NRC inspection program is designed, by 
means of selective cxal11inntions, to ensure tlwt the licensee is mecting 
his prescribed responsibility. TIle NRC inspection program is audit
oriented, i.e., it cloes not undertake to examine every activity or item, 
but to verify, through carefully selected samples, that the activities Ull

cler scrutiny are being properly conducted and carded out in a manner 
that ensures and/or enhances safety. Whnt to sample, the sizes of the 
samples, and the frequencies of the inspection efforts nre judgments 
based 011 the importance of the activity or system to overall safety nnd 
availllble resources. The inspection program is preventive in nature 
and is intended to nnticipate OIl1d preclude significnnt events and prob
lems by identifying underlying safety problems ancl latent vul
nerabilities. The inspection process, from a systems npproach, moni
tors the licensee's activity and provides feedbOlck to the licensee's 
plant management, so ns to allow it to take appropriate corrective ac
tions. However, implementation of the NRC inspection program does 
not supplant either the licensee's programs or its responsibilities. 
Rather, the inspection program provides a feedback mechanism and 
an independent verification of the effectiveness of the licensee's im
plementation of its programs, to ensure thOlt operations are being con
ducled safely and in accordance with applicable NRC requirements. 
Inspections are performcd on power reactors uncler construction, in 
test conditions, and in operntion. The inspections are conducted pri
marily by region-based and resident inspectors. Resident inspectors 
are stationed at ench reactor under construction and in operation. re
gion-based inspectors operate from the five Regional Offices, located 
in or near Philndclphia, Atlanta, Chicago, Dallas anel San Francisco. 
These programs are supplemented by inspections conducted by spe
cinl teams comprised of pcn>onnei from both Headquarters ancl Re
gionDI Offices. 

Inspections are p<1rt of NRC's review of npplications for licenses, as 
well ns the NRC's issunl1ce of construction permits and operating li
censes. Inspections continue throughout the operating life of a nu
clear facility. 

Prior to construction, the inspection program concentrates on the 
applicant's establishment and implementation of a quality assurance 
program. Inspections covcr quality assurance activity related to de
sign, procurement and plans for fabrication and construction. 

During construction, snmplings taken across the spectrum of licen
see activity are inspected to confirm that the requirements of the con
struction permit are followed and that the plnnt is being built accord
ing to the approved design and applicable codes and standards. 
Construction inspectors look for qualified personnel, quality mate
rial, conformance to approved design, and a well-formulated and sat
isfactorily implemented quality aSSllrHl1Ce program, to confirm the 
qUlllity of construction. 

As construction nears completion, pre-opcration1l1 testing begins, 
in order to demonstrate the operational readiness of the plnnt and its 
staff. Inspections during this phase seck to determine whether the li
censee has developed adcquate test plans-both to assure that tests 
are consistent with NRC requirements, and to ascertain whether the 
plant and its staff are thoroughly prepared for safe operation. Inspec
tions during the pre-operational phase involve: (1) rcviewing overall 
test manngement procedures; (2) examining selected test procedures 
for technical adequacy; and (3) wi tnessing ancI reviewing selected tests 
to exmninc the results ancI to verify the consistency of plnnned and 
actual tests. Inspcctors also review the qualifications of opcrating per
sonnel and ccrtify that operating procedures and quality assurance 
plnns are properly developed nnc\ implemented. 

About six months before the operating license is issued, a startup 
phase begins, preparatory to fuelloac1ing and power ascension. After 
issuance of the operating license, fuel is loaded into the reactor and 
the actual startup test progrnll1 begins. As in pre-operational testing, 
NRC inspection emphasis is given to testing mnnagement procedures 
and results. The licensee's management system for startup testing is 
appraised, test procedures are analyzed, tests are witnessed, and licen
see evaluations of test results are reviewed. 

. When startup testing is completed satisfactorily, routine operations 
begin. Thereafter, NRC continues its inspection program throughout 
the operating life of the plnnt. 

As stated, the responsibility for safe operation of nuclear plant lies 
with the licensee, and the NRC's role is to Il1nke SUfC that the licensee 
is meeting its responsibility. The NRC does this through a program of 
selective inspections. An on-site resident inspector provides a contin
ual inspection and regulntOl)' presence, as well as a direct contact be
twecn NRC mnnagement and the licensee. The resident inspector is 
also the kcy individual in the Regional Office's determination as to 
when and what additional inspections arc indicated for a spccific 
plant. The activity of the resident inspector is supplemented by the 
efforts of engineers and specialists from the Regional Officc staff who 
perform inspcctions in a wide variety of engineering anel scientific dis
ciplines, ranging from civil and structural engineering to health phys
ics and renctor core physics. 

The inspection program for operating reactors is defined in the 
NRC Inspection Manual, in terms of its frequency, scope nnd depth. 
Detailed inspection procedures provide instructions ancl guidance for 
NRC inspectors. The program consists of three major elements: core 
inspections- the minimum done at all plants; area of emphasis inspec
tions-specinl inspections which focus on a specific issue; and discre
tionary inspections - those which are required to resolve safety issues 
brought to light by other inspections or as a result of plant operational 
experience. Thc program is structured to ensure that, among other 
considerations, the finite resources available for inspection are lIsed 
efficiently and effectively, with intensified attention devoted to those 
plants where, based on licensee performance, improvements in the 
levels of protection and of safety-consciousness may be in order. 

The inspection program is an essential element in the NRC's regu
\nt01)' operation. Its results are factored into NRC's overall evalu
ation of licensee performance unclcr the Systematic Assessment ofLi
censee Performllllce (SALP) program, designed to ensure that 
nuclear power reactors are constrllcted and operated safely and in 
compliance with regulnt01)' requirements. When a safety problem or 
failure to comply with requirements is discovered, the NRC reqtlires 
prompt corrective action by the licensee, confirmed, if neceSSill)', by 
appropriate enforcement action. 



recurring problems. Inspections of this kind are 
scheduled to be conducted at all sites. The area 
of emphasis for generic area team inspections 
for fiscal year 1992 will continue to be electrical 
distribution systems. 

(2b) Safety Issues Inspections are one-time inspec
tion efforts to address a specific safety issue. 
The inspection effort is instituted by a tempo
rary instruction (11). A Tlmay be issued to en
sure inspection follow-up of safety issues ad
dressed in a Bulletin or Generic Letter, or any 
other specific safety issue that calls for a one
time confirmatory inspection effort. During fis
cal year 1991, four TIs were issued, affecting 
such issues as maintenance, motor-operated 
valves, and site environment. 

(3) Discretionary Inspections. These are inspections that 
go beyond those performed under the core and area
of.:emphasis inspections. The Regional Administra
tor identifies those plants where these inspections 
are required to be performed to follow up on prob
lems identified in licensee performance during 
other inspections and to address areas where the 
greatest safety benefit can be obtained. This cate
gory also includes reactive inspections which gener
ally are unplanned inspections conducted at the di
rection of the Regional Administrator in response to 
various plant events or issues. 

Use of the team inspection methodology was continued 
in fiscal year 1991 to provide for an in-depth appraisal of 
the operability of safety systems at operating plants. The 
safety systems functional inspection (SSFI) continues to 
prove a useful approach for regional inspection, because 
it identifies significant safety issues that require the 
licensee to take corrective action. Another team inspec
tion approach, the safety systems outage modification in
spection (SSOMI), helps identify a need for licensees to 
maintain more effective controls over activity associated 
with the evaluation, design, procurement, installation, 
and testing of plant modifications. The Operational 

Safety Team Inspection (OST!) element is employed to 
verify that the licensee organizations that control and 
support plant operations-such as Operations, Mainte
nance, Surveillance, Management Oversight Technical 
Support, Safety Review, Quality Assurance, and correc
tive actions-are functioning effectively to ensure opera
tional safety. Because of their demonstrated success, 
these types of team inspections have been continued as a 
part of the regional initiatives portion of the inspection 
program. Team inspections, such as those carried out un
der the SSFI and SSOMI programs, have proved to be ef
fective tools in assessing the operational readiness of key 
plant safety systems and licensee activity supporting plant 

operations. Headquarters and regional staffs will con
tinue to employ them in fiscal year 1992. 

The Master Inspection Planning System (MIPS), initi
ated in 1988, was developed and implemented to facili
tate management of the inspection program. MIPS is a 
centralized, computer-based system providing the Re
gions with the ability to develop and maintain a current 
and unique inspection plan for each operating site. Be
sides providing accurate and up-to-date planning and 
tracking of inspection activity, MIPS provides the vehicle 
by which the Regions manage and coordinate reactor site 
activity. The Regional Offices, with input from Head
quarters Offices, develop and schedule inspection plans 
for each plant. The plans are based on the NRC inspec
tion program, SALP, inspection findings, operational 
events, senior management meetings, quarterly plant 
performance reviews, and other assessments of licensee 
performance. Inspection plans for each site include all 
NRC non-reactive inspections, third party activity, and 
any major activity planned by licensees, such as shut
downs or other activity which could affect inspection 
planning. Each plant's inspection plan in MIPS is con
sulted on a regular basis by Regional and Headquarters 
Offices to eliminate unnecessary duplication between the 
offices and to minimize instances where activity may be 
scheduled which conflicts with ongoing NRC, licensee or 
third party planning. NRR and the Regions also make use 
of MIPS in assessing the effectiveness of the inspection 
programs. 

On September 2, 1991, the NRC began implementa
tion of an Inspection Follow-up System (IFS). IFS is a tool 
useful agency-wide to track and manage the resolution of 
NRC-identified concerns at licensee facilities (commer
cial reactors, non-power reactors, and materials and fuel 
cycle sites) and at vendors. IFS permits the NRC to cate
gorize and follow-up issues (including inspection find
ings) by SALP functional area, cause, and area of interest. 
The system provides a historical record of inspection find
ings, selected open items, and escalated enforcement in
formation. Besides tracking docket-related questions re
quiring follow-up, IFS has the capability to track 
non-docket related items, including administrative items 
identified by the regional or headquarters staff. IFS is es
sentially an extension of MIPS; while MIPS facilitates the 
development of inspection plans and captures the actual 
hours spent on-site for the completion of inspections, IFS 
captures the results of inspections and the completion of 
items. Therefore, users of the fully-implemented IFS sys
tem will be able to follow an issue from the time it is first 
planned through each record of actual inspection accom
plishment by inspection report, hours and status, to the 
final record of inspection closeout. (IFS was designed to 
incorporate most of the functions of the 766 System and 
to replace that older system.) 
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Special Team Inspections 

During fiscal year 1991, the NRC headquarters and re
gional staffs performed 49 special team inspections. A 
special team inspection involves a team of 8-to-10 inspec
tors with several engineering disciplines and requires 
2-to-4 weeks to complete the on-site inspection. The 
team examines in detail various aspects of selected sys
tems and components that are critical to safe shutdown of 
a plant. Depending on the nature of the inspection, the 
team inspects, as appropriate, the design, installation, 
testing, maintenance, and operation of the selected sys
tems. The overall objective of these inspections is to de
termine whether, when called upon to do so in an emer
gency, the systems examined and plant personnel would 
perform their safety functions as described in the Safety 
Analysis Report. 

The special team inspection program was described in 
detail in the 1988 and 1989 NRC Annual Reports, on p. 21 
and p. 22 respectively. Headquarters develops the con
cept for each new type of team inspection, tests it through 
a limited number of pilot inspections, and, when devel
oped, incorporates the inspection methodology into the 
NRC Inspection Manual. The responsibility to complete 
the program is assigned to the Regional Offices. 

Some types of team inspections are performed on an 
"as needed" basis at particular plants, while others be
come an "area of special emphasis" inspection and are 
performed at all plants. Established types of special team 
inspections include emergency operations, maintenance, 
ability of safety systems to function as designed, testing of 
motor-operated valves, modification of safety systems 
during reactor outages, operational safety, readiness to 
begin initial plant operation or resume plant operation af
ter an extended outage, and independent review of se
lected plant designs. 

Electrical Distribution System Functional Inspections. 
A new type of special team inspection, called an Electri
cal Distribution System Functional Inspection (EDSFI), 
was developed in 1990 (see the 1990 NRC Annual Report, 
p. 22). After testing the program at five plants in 1990 and 
evaluating the results of those initial inspections, the 
NRC decided to conduct an EDSFI at every plant in the 
country. As of the end of fiscal year 1991, an EDSFI in
spection had been completed for plants on 24 sites. NRC 
plans are to complete the program at all sites by early 
1993. 

The principal types of deficiencies identified thus far by 
the EDSFI inspections-reported in two NRC Informa
tion Notices (Nos. 91-29 and 91-51, entitled respectively 
"Deficiencies identified During Electrical Distribution 
System Functional Inspections" and "Inadequate Fuse 
Control Programs")- represent errors in engineering 

implementation that were introduced during plant modi
fications or were present in the original design. 

EDSFI inspection results indicated the need for better 
licensee engineering and technical support, better licen
see self-assessment programs, more detailed understand
ing of the design bases for the plant, and greater availabil
ity of design documents to the engineering staff. Because 
of NRC attention to electrical distribution systems, licen
sees are conducting their own electrical inspections, are 
devoting more effort to evaluating the design basis for 
their electrical distribution systems, and are improving 
the functional capability of these systems. 

New Initiatives. Development work began in 1991 on 
two new types of team inspections in areas of concern to 
the NRC. The areas for which early development was un
der way at the end of 1991 were service water systems and 
shutdown risk. The first pilot inspection had been com
pleted for service water systems while initial planning and 
inspection procedure development was under way re
garding shutdown risk. 

Inspection of Emergency 
Operating Procedures 

During the report perioel, the NRC staff completed its 
long term program of improving Emergency Operating 
Procedures (EOPs). The objectives of the program were 
to improve the technical accuracy of EOPs and to ensure 
the incorporation of human factors principles in the pro
cedures. Owners' groups representing the four nuclear 
power plant vendors re-analyzed relevant transients and 
accidents and developed generic technical guidelines for 
improving their EOPs. The industry revised the EOPs to 
reflect both the engineering guidance contained in the ge
neric technical guidelines and the human factors princi
ples contained in "Guidelines for the Preparation of 
Emergency Operating Procedures" (NUREG-0899, 
August 1982). 

In order to gain a better understanding of the types and 
severity of problems that licensees may be having with the 
EOPs, the NRC staff began an accelerated inspection of 
the EOPs in fiscal year 1988, with the objectives of deter
mining whether the EOPs were technically correct; 
whether they could be performed by plant operators dur
ing an emergency, taking into account locale, accessibil
ity, and other physical factors; and whether the plant staff 
possessed the requisite knowledge and ability to correctly 
perform the EOPs in an emergency. Among other re
sources, the plant reactor simulator was employed, when 
available, in conducting this assessment. 

The great majority of EOP problems identified during 
inspections conducted from March to October 1988 
resulted from incomplete implementation of EOP 



programs. The most significant programmatic problems 
were the lack of a multi-disciplinary team approach in the 
development of EOPs, lack of independent review of the 
EOPs, and a lack of a systematic process for ensuring that 
the quality ofEOPs does not deteriorate over time. These 
findings were discussed with NUMARC and the owners' 
groups and were published as "Lessons Learned From 
the Special Inspection Program for Emergency Operat
ing Procedures" (NUREG-1358, April 1989). 

The EOP inspection program has been completed, with 
all operating plants inspected. Results of the fiscal years 
1989 through 1991 inspections show some improvement 
in the implementation of EOP programs, but some prob
lems identified in NUREG-1358 continue to exist. Sig
nificant findings from the recent EOP inspections will be 
addressed in a supplement to NUREG-1358. The staff 
continues to monitor plant performance in this area, and 
EOP follow-up inspections will continue to be conducted 
as necessary. 

Vendor Inspection Program 

The Vendor Inspection Program is centered in NRC 
Headquarters and is principally a reactive program struc
tured to respond to vendor and licensee reports of devia
tions and defects in vendor-supplied parts, components, 
materials and services provided to nuclear power plants. 
The program seeks to devise tasks and set priorities by 
which to identify and deal with issues according to their 
safety significance and generic applicability. 

Inspections during fiscal year 1991, primarily reactive in 
nature, addressed reports from industrial organizations 
and allegations from members of the public concerning 
defective and sometimes misrepresented parts, compo
nents and materials. (Licensees and vendors are required 
to report problems and defects in safety-related equip
ment, materials and services to the NRC by provisions of 
10 CFR 21, 10 CFR 50.55e, and 10 CFR 50.72 and 50.73, 
as appropriate.) The NRC rcceived a number of allega
tions from current and former vendor and licensee 
employees, from the news media, from labor unions and 
other sources. The NRC determines the validity, extent; 
and safety significance of each reported and alleged defi
ciency and assures that licensees are apprised of potential 
problems so that appropriate action can be taken to pre
vent the use of defective components in nuclear plant 
safety systems. 

In fiscal year 1991, the NRC conducted 33 vendor and 
licensee inspcctions, and several other vendor inspec
tions were carried out by NRR involving technical sup
port to the NRC Office ofInvestigations. The inspections 
covered vendors and distributors who manufacture/sup
ply solenoid valves, steam generators, fuel assemblies and 

parts, motor-operated valves and related test equipment, 
pipe supports, hydraulic snubbers, filters, electric genera
tors, diesel engines, insulation systems, molded case cir
cuit breakers, and environmental and seismic qualifica
tion testing. Eight inspections of licensees were 
conducted to review their procedures and their imple
mentation for the procurement of commercial-grade 
parts, components and materials for use in safety-related 
applications. Several inspections involved allegations of 
falsified records, defective materials, and suspect piping. 
The vendor inspection staff assisted the NRC Office of 
Investigations and various U.S. Attorneys in the ensuing 
criminal cases. 

The Vendor Inspection Program also included inspec
tion of foreign vendors who supply components for use in 
U.S. nuclear power plants. In this phase of the program, 
the NRC inspected steam generators manufactured by 
Babcock & Wilcox in Canada for the Millstone (Conn.) 
plant; pipe supports and hydraulic snubbers fabricated in 
Germany by LISEGA GmbH for domestic nuclear 
plants; and an electric generator being manufactured for 
the Diablo Canyon (Cal.) plant by NEI Peebles in Edin
burgh, Scotland. 

As a result of inspection findings and other information 
in the vendor area, the NRC issued nine Information No
tices and supplements to previously issued notices in
forming the nuclear industry of problems. The Informa
tion Notices dealt with falsified certificates of 
conformance for refurbished circuit breakers, non
conforming magnaflux magnetic particle prepared bath, 
inadequately qualified structural framing components 
supplied as safety-related equipment, an inadequate 
quality assurance program of a vendor supplying safety
related equipment, counterfeit valves, misrepresented 
resistors, improper assembly of certain molded-case cir
cuit breakers, questionable certification of material sup
plied to nuclear power plants, and recognition of the 
equivalence of the ASME Accredition Program to Ap
pendix B requirements. 

The NRC staff continued to supply information to and 
participate in the Federal interagency working group on 
problem parts and suppliers, an activity that the NRC 
helped to sponsor and get underway in 1988and 1989. An 
interagency data base for the interchange of information 
on counterfeit! misrepresented parts is in development. 

In an Information Notice issued in 1990, the NRC staff 
alerted licensees that 22 rotary, non-latching MDR-type 
Potter & Brumfield relays had been modified and/or 
refurbished and supplied to the Harris (N.C.) nuclear 
power plant by a firm called Stokley Enterprises, located 
in Vancouver, Wash. Similar relays were also provided to 
the Department of Defense (DOD) for use on nuclear 
powered submarines. Based on NRC and DOD investiga
tions, the case was referred to a U.S. Attorney and 
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resulted in the conviction of the company and its presi
dent. The president was sentenced to a jail term and both 
he and the company were assessed a fine. 

In Apri11991, the NRC staff issued a generic letter to 
licensees announcing a pause in the conduct of licensee 
procurement inspection and enforcement action and 
identifying a number of failures in licensees' commercial
grade dedication programs, as found during the inspec
tions. The generic letter also expressed staff positions re
garding certain aspects of licensee commercial-grade 
procurement and dedication programs which would pro
vide acceptable methods to meet 10 CFR Part 50, Appen
dix B requirements. During the pause, as noted above, 
the NRC has conducted eight assessments of licensees' 
programs for procurement of commercial-grade parts 
and components for use in safety-related applications in
cluding the supply of fraudulent and misrepresented ven
dor products. The NRC is continuing to work with the Nu
clear Utility Management and Resources Council 
(NUMARC) to address the nature, extent and safety sig
nificance of licensee procurement problems and to re
solve differences in interpretation of the requirements of 
Appendix B for these procurement activities. Based on 
these concerns, the NRC plans to resume full inspections 
of licensees' procurement programs and their implemen
tation in accordance with NRC regulations and the Elec
tric Power Research Institute (EPRI) procurement guide
lines as accepted by the staff. The resumption of these 
licensee inspections is planned for the first quarter of fis
cal year 1992. 

PERFORMANCE EVALUATION 

The performance evaluation process is intended to im
prove the NRC's ability to evaluate the effectiveness of 
licensee performance at nuclear power plants. The effort 
involves the integration of information from various of 
the NRC's continuing activities, such as the Systematic 
Assessment of Licensee Performance (SALP) program 
(see below), enforcement actions, performance indicator 
tracking, trend analysis, event evaluation, operator ex
aminations, and inspection findings. The process culmi
nates in a semiannual meeting of NRC senior manage
ment to discuss and appraise operating plant 
performance. On that occasion, the plants of greatest 
concern to the agency are identified and a coordinated 
course of action is drawn up, including recommendations 
for special inspections and intensified management at
tention. The results of each meeting are presented to the 
Commission, and each licensee is informed of NRC's sen
ior management's characterization of their overall per
formance. 

As noted, a principal and regular source of data by 
which licensee performance is judged is the Systematic 
Assessment of Licensee Performance, or SALP, pro
gram. Under this program, the performance of each li
censee with a nuclear power facility under construction or 
in operation in the United States is evaluated through the 
periodic, comprehensive examination of available data, 
including inspection reports, special reviews, and similar 
licensing and inspection-related information. 

The NRC's Vendor Inspection llro
gram encompasses inspections of nu
clear suppliers, both domestic and for
eign. Among the latter efforts during the 
report period was the inspection of an 
electric generator manufactured by NEI 
lleebles of Edinburgh, Scotland, for use 
in the Diablo Canyon (Cal.) facility. The 
plant is located on the Pacific coast, not 
far from San Luis Obispo, Cal. Chapter 
2 (continued) 



The SALP program assesses, in an integrated manner, 
how well a given licensee's management is directing, guid
ing and providing the resources needed for the requisite 
assurance of safety. The purpose of the SALP review is to 
direct both NRC and licensee attention and resources 
precisely toward those areas that can most closely affect 
nuclear safety and that need improvement. 

A part of the SALP assessment involves a review of the 
past year's licensee event reports, inspection reports, en
forcement history, and licensing issues. Also important 
are evaluations by resident and region-based inspectors, 
licensing project managers, and senior managers, all of 
whom are, to some degree, familiar with the facility's per
formance. New data are not necessarily generated in the 
conduct of a SALP assessment, which essentially com
prises performance evaluations· in certain specific func
tional areas-plant operations, maintenance and surveil
lance, emergency preparedness, and so forth. 

The SALP program supplements normal regulatory 
processes and is intended to be sufficiently diagnostic to 
give meaningful guidance to utility management regard
ing NRC concerns about quality and safety in plant con
struction or plant operation. Results of the assessment 
make up part of a data base for periodic reporting in the 
historical data summary, publi~hed semi-annually, and 
most recently in "Historical Data Summary of the Sys
tematic Assessment of Licensee Performance" 
(NUREG-1214 (most recent issuance: Revision 8, 
August 1991». 

Human-Systems Interface 

During fiscal year 1991, the NRC staff has given par
ticular emphasis to the "human-systems" interrace which 
is designed into the proposed advanced standardized nu
clear power plants. (See "Advanced Reactors," under 
"Improving the Licensing Process," earlier in this chap
ter.) Considerable staff resources have been devoted to 
the analysis of human factors aspects of the EPRI AL WR 
Requirements Documents, of General Electric's ABWR 
and SBWR, of Combustion Engineering's System 80 + , 
and of Westinghouse's AP-600 advanced reactor designs. 
The NRC staff has met with the applicants to discuss their 
approaches to human factors and particularly to the hu
man-systems interface in the design of the control rooms. 

Human factors is one of the areas greatly affected in pro
posed advanced reactor designs, because of the signifi
cantly dilIerent control rooms being proposed. These new 
control room designs incorporate small, compact work 
stations with computerized display and control functions, 
as well as some conventional hardwired controls. Current 
staff guidance for the review of control room designs of 

these kinds is not complete, and the NRC staff is working 
with the NRC Office of Research in the development of 
new guidelines that will exploit information gathered 
from other ind ustries that use these kinds of con trol and 
display features. The staff is also working with advanced 
reactor vendors and with foreign utilities and research or
ganizations to explore the studies and research they have 
performed to facilitate the design of advanced control 
rooms. 

The NRC staff has initiated a revision of Section 18.0, 
"Human Factors Engineering" oJ the "Standard Review 
Plan for the Review of Safety Analysis Reports for Nu
clear Power Plants" (SRP; NUREG-0800), The revision 
to the SRP will incorporate new and revised regulatory 
guidelines regarding human factors and will cover human 
factors concerns related to future reactors. 

The staff has also continued to conduct follow-up inves
tigations of selected human-performance-related events. 
The investigations focus on identifying and evaluating the 
consequences to plant safety of human error and on ana
lyzing conditions found conducive to human error. 

Training 

During fiscal year 1991, the NRC staff continued to 
evaluate implementation of the Institute of Nuclear 
Power Operations (INPO) accreditation program, in or
der to ensure that the industry's voluntary efforts are pro
ducing effective training programs for nuclear power 
plant staffs. As part of the evaluation, NRC staff person
nel are in attendance as observers when utilities' training 
programs are under review by INPO accreditation teams. 
NRC management personnel are also present as observ
ers during utility presentations to the National Nuclear 
Accrediting Board. The NRC staff also continues to con
duct training inspections in accordance wHh NRC Inspec
tion Procedure 41500 when conditions at particular licen
see sites warrant staff evaluation. During the report 
period, the NRC staff carried out training inspections at 
nine sites. 

The staff has concluded that the industry continues to 
make progress in bringing about improvements in train
ing and in implementing the Commission's training policy 
statement. Although training improvements have been 
observed, training deficiencies continue to be found, re
quiring corrective action. The Commission continues to 
endorse the industry's accreditation program as an ac
ceptable and effective means of ensuring proper nuclear 
power plant personnel training. 
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During fiscal year 1991, the staff began development of 
a performance-based training rule to meet the require
ments of Section 306 of the Nuclear Waste Policy Act of 
1982, as required by the U.S. Court of Appeals for the 
District of Columbia Circuit in its April 17, 1990 decision. 
On June 10, 1991, the staff presented the proposed rule 
to the Commission. Based on comments from the Com
mission, the staff is revising the proposed rule and expects 
to issue it for public comment in early 1992. It is expected 
that the rule will have a minimal impact on the effective
ness of current industry training initiatives. 

QUALITY ASSURANCE 

The NRC continued to emphasize performance-based 
quality assurance (QA) during fiscal year 1991. The "In
specting for Performance" course-training designed to 
broaden the scope and increase the technical depth of 
NRC inspections by imparting techniques based on ob
serving and evaluating activity affecting plant safety and 
reliability-continues to be taught to NRC inspectors. A 
similar course is provided by private industry to licensee 
and other industry personnel. 

A "Quality Assurance Program Description" (Section 
17.3 of NUREG-0800) was issued late in the last fiscal 
year. It furnishes the criteria for development of a per
formance-based QA program. Although current plant li
censees are not required to bring their QA programs into 
conformance with Section 17.3, most utilities are consid
ering doing that as they update their QA program de
scriptions. This initiative is leading the industry to a more 
effective, performance-based approach to QA. 

Software QA continues to be an area of substantial 
NRC interest and involvement. As digital systems replace 
analog systems in operating nuclear power plants, and in 
the design of advanced plants, the acceptability of these 
systems must be assessed with respect to the public health 
and safety. During fiscal year 1991, the NRC staff per
formed safety reviews of the microprocessors being 
retrofitted into operating plants. The QA provisions for 
software for advanced reactor plants are also under re
view by the NRC staff. And instructions are being pre
pared for NRC inspectors to inspect software control at 
operating nuclear power plants. Finally, the NRC staff is 
working with a standards development group to update 
the current safety-related consensus software QA stan
dard to make it more broad-based in its application. 

Maintenance 

Proper maintenance is essential to nuclear power plant 
safety, and the results of plant maintenance activity must 

be monitored and evaluated to assure that they remain ef
fective, particularly as plants continue to age. During fis
cal year 1991, the NRC staff continued intensive evalu
ation of maintenance effectiveness in the nuclear power 
industry. 

These efforts included: 

(1) Completion of the 14 remaining maintenance team 
inspections (MTIs). 

(2) Completion of the re-inspection of eight sites with 
poor MTI results. 

(3) Evaluation of trends, including systematic assess
ment of licensee performance rating for current and 
past periods, performance indicators, licensee event 
report codes, and the Maintenance Effectiveness In
dicator. 

(4) Evaluation of maintenance at nuclear power plants 
through senior management perspective, based on 
inspections and plant and equipment performance. 

(5) Evaluation of industry programs, including an Insti
tute of Nuclear Power Operations standard for 
maintenance programs. 

The NRC staff provided the results of these reviews to 
the Commission in SECY -91-110, "Staff Evaluation and 
Recommendation on Maintenance Rulemaking," on 
April 26, 1991. The staff also presented their recommen
dations to the Commission at a briefing on May 6, 1991. 

On July 10, 1991, the Commission published, in the 
Federal Register (56 FR 31306), a new maintenance rule, 
10 CFR 50.65, "Requirements for Monitoring the Effec
tiveness of Maintenance at Nuclear Power Plants." This 
rule requires commercial nuclear power plant licensees 
to monitor the effectiveness of maintenance activity for 
safety-significant plant equipment, in order to minimize 
the likelihood of failures and events caused by the lack of 
effective maintenance. To implement the requirements 
of the new rule, licensees will have to monitor the per
formance or condition of certain structures, systems, and 
components (SSCs) against self-established goals to as
sure that those SSCs will be capable of performing their 
intended functions. 

To facilitate the implementation of the rule on July 10, 
1996, the NRC has begun the preparation of regulatory 
guidance which will describe methods acceptable to the 
NRC for implementing the new maintenance rule. The 
staff is also preparing inspection procedures to be used by 
NRC inspectors to verify that licensees have imple
mented the maintenance rule satisfactorily. 

The staff will also revise and issue inspection proce
dures to be used for inspection of licensee maintenance 



activity in the interim period from the preSent until July 
1996. These procedures will be revised to incorporate a 
"results-oriented" inspection approach, while remaining 
consistent with the scope of existing regulations. Proce
dures will also emphasize inspection of weaknesses noted 
during the MTIs, in order to assure appropriate and effec
tive corrective actions have been implemented at the 
plants. 

OPERATOR LICENSING 

In the absence of new plant operating licenses, only in
itial and requalification examinations for power and non
power reactor operators are currently being admini
stered. The responsibility for administering written and 
operating examinations to license candidates at power re
actors-and the issuance or denial of the license based on 
the results of the examination -continues to rest with the 
five NRC Regional Offices. 

During fiscal year 1991, the NRC issued initial licenses 
for 329 reactor operators (ROs) and 368 senior reactor 
operators (SROs). Besides the initial license examina
tions, the NRC administered 1,206 requalification exami
nations at 65 reactor sites. The NRC requalification ex
amination process is proving effective in confirming the 
competency of individual licensed operators and the qual
ity of the facility licensees' requalification programs. The 
NRC also administered the Generic Fundamentals Ex
amination (GFE) to 672 prospective ROs and SROs dur
ing fiscal year 1991. The GFE tests prospective licensed 
operators on their understanding of theoretical knowl
edge required for operating a nuclear power plant. In an 
effort to reduce the regulatory impact on facilities partici
pating in the GFEs, the NRC has initiated action to ad
minister future examinations at the individual sites, 
rather than in the NRC's Regional Offices. 

As a result of ongoing measures to improve the exami
nation and licensing program, the NRC has made or is 
considering a number of changes designed to strengthen 
the operator licensing process. Among Changes made or 
under consideration are the following: 

(1) Three major studies were undertaken in an attempt 
to improve the NRC's requalification examination 
process. First, in an effort to enhance inter-regional 
consistency, the NRC evaluated the scope, depth, 
and complexity of a sizable sample of dynamic simu
lator scenarios administered across the NRC's five 
Regions. Second, the NRC's human factors special
ists conducted a study to evaluate the level of stress 
created by the NRC's requalification examination 

process, and ways to mitigate that stress. And third, 
to encourage operator teamwork, the NRC is pilot
testing a revised simulator grading methodology 
based upon crew, rather than individual, perform
ance. The results of all thrcc studies are being evalu
ated. 

(2) New examiner training and certification require
ments designed specifically to enhance examination 
administration techniques are being implemented. 
A new examiner refresher training course was devel
oped to meet the continuing training needs of certi
fied examiners in the area of examination tech
niques. 

(3) 10 CFR Part 55 was amended to make the cutoff lev
els for illegal drugs and alcohol in 10 CFR Part 26 
applicable to licensed operators as a condition of 
their licenses. 10 CFR Part 2 was also amended to 
incorporate sanctions for licensed operators who 
violate fitness-for-duty requirements. 

(4) The NRC staff completed its review of plant-refer
enced simulator certifications and exemption re
quests. Certified plant-referenced simulators are 
now being used for the conduct of operating tests at 
102 of the 112 operating nuclear power plants. Nine 
facilities that were granted schedule exemptions are 
expected to submit their plant-referenced simulator 
certifications during fiscal year 1992. One facility has 
requested NRC approval to use a simulation facility 
other than a plant-referenced simulator. NRC ap
proval of that application was pending at the close of 
the report period. 

The NRC is responsible for the licensing of nuclear reactor 
operators as well as for the reactor plants themselves. During 
fiscal year 1991, the NRC issued initial licenses for 329 reactor 
operators and 368 senior reactor operators. Shown above is an 
NRC examiner observing a candidate for operator's license 
performing tasks in a control-room simulator. 
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(5) The responsibility for administering the operator li
censing program at non-power reactors was trans
ferred to a newly-created section within the Opera
tor Licensin-g Branch at the NRC's Headquarters 
Office. 

EMERGENCY PREPAREDNESS 

The NRC staff assesses emergency preparedness at nu
clear power facilities through on-site inspections and by 
observation of the annual exercises conducted at the 
more than 70 nuclear power reactor sites across the 
United States. The quality of the emergency prepared
ness program for these facilities remains high. 'The staff 
has also reviewed changes in licensee emergency plans 
and in implementing procedures to verify compliance 
with current NRC regulations. Oversight of research and 
test reactors entailed on-site inspections at selected sites 
and a review of changes in emergency plans submitted by 
the licensees. The staff also worked closely with the Fed
eral Emergency Management Agency (FEMA) in ad
dressing issues related to off-site emergency prepared
ness. 

During fiscal year 1991, the NRC formed a special task 
force to review issues raised in a public meeting, held Sep
tember 6, 1990, regarding off-site emergency prepared
ness for the Pilgrim nuclear power plant in Massachu
setts. The task force was also asked to recommend 
whether the NRC should reconsider its "reasonable as
surance" finding for Pilgrim emergency preparedness. 
The task force included individuals from NRC Headquar
ters and Regional Offices, and from FEMA Headquar
ters and its Region I office in Boston, Mass. Following a 
second public meeting in Plymouth, Mass., on June 12, 
1991, to discuss its preliminary findings, the task force is
sued a final report (NUREG-1438) on June 18, 1991. 
That day, FEMA also informed the NRC of its finding 
that adequate protective measures can be taken off-site 
to protect the public in the event of a radiological emer
gency at the Pilgrim facility. The task force forwarded its 
recommendation to the Commission on June 24, 1991. 
Having appraised the information it had compiled, as well 
as FEMA's June 18 statement, and considered actions 
taken by the State, local communities and the utility, Bos
ton Edison, the NRC task force concluded the it was not 
necessary for the NRC to reconsider its reasonable assur
ance finding for Pilgrim. On July 30, 1991, the Commis
sion approved that recommendation, recognizing that re
sponsible parties would still be examining several open 
issues. 

The NRC staff continued to address issues related to 
the Seabrook (N .H.) nuclear power plant, which received 
a full-power operating license in fiscal year 1990, follow
ing a lengthy proceeding that involved numerous emer
gency preparedness issues. (The licensing of Seabrook 
was upheld in the U.S. Court of Appeals for the District 
of Columbia and subsequently challenged in the U.S. Su
preme Court. The U.S. Supreme Court also upheld the 
decision to licensee Seabrook. (See Chapter 9.)) During 
fiscal year 1991, the State of Massachusetts once more be
came a participant in emergency preparedness planning 
for Seabrook, occasioning a transition from an existing 
utility-based off-site response organization, to a State
based off-site response. The NRC staff, with the assis
tance of FEMA, is reviewing the transition plans, includ
ing a proposal to convert the Vehicular Alert and 
Notification System in the Massachusetts portion of the 
10-mile Emergency Planning Zone to a "fixed-pole 
mounted" system. 

The NRC staff also reviewed a methodology proposed 
by the industry's Nuclear Utilities Management and Re
sources Council (NUMARC) for categorizing events 
based on plant conditions (emergency action levels) at 
power reactors. The NRC, NUMARC and industry per
sonnel participated in discussions and workshops which 
included "walk-through" scenarios to test the methodol
ogy against provisions of the guidance document 
(NUREG-0654) and also a pilot test at a licensed boiling 
water reactor (BWR). The staff will continue to work with 
NUMARC on a pressurized water reactor (PWR) pilot 
test, to be conducted in fiscal year 1992. When remaining 
issues have been resolved, the NRC intends to revise 
Regulatory Guide 1.101 to renect endorsement of the 
NUMARC methodology as an acceptable means of meet
ing NRC requirements. Additional emergency prepared
ness licensing actions in fiscal year1991 included review 
of advanced reactor submittals and of emergency prepar
edness issues related to the decommissioning of the Ran
cho Seco (Cal.) and Fort St. Vrain (Colo.) nuclear power 
plants. The staff also evaluated emergency planning as
pects of actual events which occurred at operating plants 
during the year, including events at Maine Yankee, Yan
kee-Rowe (Mass.) and Nine Mile Point (N.Y.). 

The NRC staff worked closely with FEMA in examin
ing these elements of emergency preparedness: (1) portal 
monitors for use at reception centers, (2) exercise scenar
io requirements, (3) plume monitoring requirements, and 
(4) updating of the NRC/FEMA Memorandum of Un
derstanding. The NRC staff also worked with the Envi
ronmental Protection Agency (EPA) to resolve issues 
leading to revisions of the Protective Actions Guide Man
ual, scheduled to be issued by the EPA early in fiscal year 
1992. 



SAFETY REVIEWS 

Applications of 
Probabilistic Risk Assessment 

In fiscal year 1991, the application of Probabilistic Risk 
Assessment (PRA) methods and insights to regulatory ac
tivity continued to expand. As in recent years, PRA appli
cations were made in both traditional PRA-relevant ac
tivities and in new areas. Traditional applications include 
PRA reviews, setting of priorities, evaluating regulatory 
issues and plant-specific licensing issues, and judging the 
risk significance of changes in the technical specifications. 
Newer uses are related to advanced reactors inspection 
guidance, human performance, accident management, 
shutdown risk, and operating plants performance. 

The NRC staff has completed its preliminary review of 
safety improvements and PRA studies for the General 
Electric ABWR and the Westinghouse SP/90, both ad
vanced plant designs. The estimated core damage fre
quency for the ABWR is significantly lower than previ
ously estimates for more conventional boiling water 
reactor designs. Significant progress has been made in the 
review of Combustion Engineering's CESSAR 80 + de
sign (also an advanced plant design) and related PRA. 

The staff is continuing to review Individual Plant Ex
amination (IPE) submittals. It has completed its review of 
the Yankee-Rowe (Mass.) and Seabrook (N.H.) IPEs. 
Most of the utility IPE submittals are expected in fiscal 
year 1992. They deal with accident sequences initiated by 
internal events or internal Hooding. The NRC staff has 
completed its guidance for the external events portion of 
the IPE, and utility submittals on that aspect are expected 
within three years. These submittals will cover seismic 
events, fires, external floods, high winds and nearby in
dustrial accidents. 

The application o£PRA results and insights to licensing 
and inspection efforts was considerable. The Commis
sion's findings on the Yankee-Rowe Pressure Vessel 
Embrittlement Issues were inl1uenced significantly by 
PRA, insights in conjunction with thermal hydraulic and 
fracture mechanics analyses. PRA insights were also in
fluential in helping decide various utility requests for 
emergency Technical Specification relief. 

The application of PRA results and insights to inspec
tion and licensing activities continues to prove its worth. 
PRA-based information contributed to the planning of 
nine Maintenance Team Inspections (MTI). Risk-based 
insights were also provided for one Operational Safety 
'ream Inspection (OSTI), one resident inspector 
"walkdown" inspection, two set point inspections, three 

Risk-based Operational Safety and Performance Assess
ment (ROSPA) team inspections and ten Electrical Dis
tribution System Safety Inspections (EDSFIs). Additional 
risk-based inspection guidance were also completed for 
14 plants and provided to the respective resident inspec
tor and Regional Offices. These documents address sin
gle systems-12 Auxilary Feedwater Systems and two 
High Pressure Coolant Injection Systems. A similar risk
based inspection guide to support the Temporary Instruc
tion for Service Water System Inspection is nearing com
pletion. As a part of the ongoing new initiative, risk-based 
inspection guidance was developed to assess the risk dur
ing shutdown operations and outage management. PRA 
insights were also given with respect to two accident simu
lation scenarios, used in the control room operator exami
nations. The manual and syllabus of the PRA training 
course for inspectors werc revised to reflect current prac
tices and applications of PRA information in regulatory 
activity. Generic risk insights for General Electric boiling 
water reactors (BWRs) were also developed, and the 
study results were refeased to the utilities as NUREG/ 
CR-5692, May 1991. 

The Functional Incident Response System Tree 
(FIRST) for BWR-4 plants is being developed by NRR, 
in conjuction with NRC's Office for Analysis and Evalu
ation of Operational Data (AEOD), the NRC Regions, 
and Brookhaven National Laboratory, as an event assess
ment and screening tool for the Reactor Safety Team. 

A new initiative is also under way to develop PRA in
sights into an Electrical Distribution System (EDS). PRA 
information of the EDS will be used to develop risk pro
files of the EDSFI findings and the other regulatory or li
censing activities. 

In the area of licensing actions, PRA insights continue 
to constitute one of the bases for the review and evalu
ation of licensee submittals, including those for changes 
in existing Technical Specifications. 

Interfacing Systems 
Loss-of-Coolant Accident Program 

In fiscal year 1989, the NRC instituted new studies 
looking to the resolution of certain questions regarding 
the potential consequences of an event involving the in
terface between high- and low-pressure systems at nu
clear plants. The postulated event centers on an "unisol
able interfacing systems loss-of-coolant accident" 
(ISLOCA) which bypasses the containment. Inadvertent 
exposure of a low-pressure system to pressures beyond its 
design capacity could lead to breaks outside the contain
ment, and that condition contains the potential for the re
lease of significant radioactivity directly to the environ
ment. 
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NRC emergency preparedness licensing actions during fis
cal year 1991 included reviews of issues related to the decom
missioning of the Rancho Seco (CaL) nuclear power plant, 
above, shut down two years earlier following the negative re
sult of a referendum vote on its continued operation. Licensee 
for the pressurized water reactor plant, in operation since 
1974, is the Sacramento Municipal Utility District. 

Previous analyses had indicated that the risks associ
ated with an ISLOCA were negligibly smalL The basis for 
that judgment was a conviction that the problem could be 
appraised primarily in terms of the reliability of the re
dundant in-series check valves that formed the high-to
low pressure interface. Thus, by imposition of limited 
measures, such as surveillance requirements on the 
valves, it was deemed reasonable to expect that the prob
ability of check valve failure could be kept sufficiently 
low. The new effort was initiated in response to certain 
operating experience that began to cast some doubt on 
the premise that ISLOCA is mainly a check valve-related 
issue. 

Since fiscal year 1989, the NRC ISLOCA program has 
made substantial gains toward a better understanding of 
the factors that contribute to the likelihood and severity 
of an ISLOCA. At the close of the report period, NRR 
had completed a series of extensive plant inspections 
aimed at acquiring data for thorough evaluation of IS
LOCA risks. 

Specifically, ISLOCA team inspections were com
pleted at four pressurized water reactor (PWR) plants, 
two of Westinghouse, one of Babcock & Wilcox, and one 
of Combustion Engineering design. Preliminary inspec
tion findings for each were documented in inspection re
ports. In general, direct observation did not identify any 
inadequacies that could be considered compelling evi
dence of an immediate safety threat. But the inspections 
did uncover several concerns that may play an important 
role with respect to ISLOCA risks. At the same time, 
these are the areas that offer the best possibility of reduc
ing ISLOCA risks. The matters in question encompass 
various inadequacies in maintenance, surveillance and 
testing, and also in human factor areas, including man
machine interfaces, procedures and training. 

Detailed evaluation of the inspection data has been 
made by the NRC Office of Research (RES), in terms of 
engineering and human reliability analyses, as well as by 
PRA modeling. Draft reports for each of the vendor 
plants were issued for comment, and final reports will be 
issued in the near future. 

It is expected that appropriate recommendations or re
quirements regarding ISLOCA will be forthcoming rela
tively soon. The objective is to identify those plant opera
tional improvements that can actually reduce ISLOCA 
risks, bascd on a thorough technical evaluation of those 
risks and on cost-benefit considerations. 

Performance of Motor-Operated Valves 

Operating experience and research programs have 
raised concerns regarding the performance of motor-op
erated valves (MOVs) in nuclear power plants. Particular 
MOV problems have included inadequate MOV design 
and incorrect torque, torque bypass, and limit switch set
tings, which have led to failures of MOVs to perform their 
intended functions. As a result, the NRC staff developed 
and issued "Action Plans for Motor-Operated Valves and 
Check Valves" NUREG-1352 (June 1990), which dis
cussed the staff and industry activities related to MOVs 
and specified staff plans for future action to improve 
MOV performance. The NRC staff is currently imple
menting those plans. 

A significant task of the MOV action plan is the staff's 
review of the implementation of Generic Letter 89-10 
(June 28, 1989), "safety-related Motor-Operated Valve 
Testing and Surveillance," and its supplements by nuclear 
power plant licensees. In Generic Letter 89-10, the NRC 
staff requested that licensees help ensure the capability 
of MOVs in safety-related systems by reviewing MOV de
sign bases, certifying MOV switch settings initially and 
periodically testing MOVs under design basis conditions 
where practicable, improving evaluations of MOV fail
ures and necessary corrective action, and trending MOV 



problems. The NRC staff requested that licensees com
plete the Generic Letter 89-10 program within three re
fueling outages or five years from the issuance of the ge
neric letter. 

The NRC staff issued Supplement 1 to Generic Letter 
89-10 on June 13, 1990, to provide detailed information 
on the results of public workshops held to discuss the ge
neric letter. On August 3, 1990, the NRC staff issued 
Supplement 2 to Generic Letter 89-10 to allow licensees 
additional time to review and to incorporate the informa
tion provided in Supplement 1 into their programs in re
sponse to the generic letter. Based on the results of NRC
sponsored MOV tests, the NRC staff issued Supplement 
3 to Generic Letter 89-10 on October 25, 1990, request
ing that licensees of BWR nuclear plants take action in 
advance of the Generic Letter 89-10 schedule to resolve 
concerns about the capability of MOVs used for contain
ment isolation in the steam supply line of the High Pres
sure Coolant Injection and Reactor Core Isolation Cool
ing systems, in the supply line of the Reactor Water 
Cleanup system, and also in other systems directly con
nected to the reactor vessel. Responding to Supplement 3 
to Generic Letter 89-10, sevcral BWR licensees have re
ported a need to replace or modify MOVs, within the 
scope of this generic letter supplement. The NRC staff is 
completing its review of the responses from the BWR li
censees to Supplement 3 to Generic Letter 89-10 and is 
providing that information to NRC Regional Offices for 
the establishment of inspection priorities. 

1.n.e NRC staff issued Temporary Instruction 25151109 
(January 14, 1991) to provide guidance for regional in
spection of the programs being developed by licensees in 
response to Generic Letter 89-10. The staff also con
ducted workshops for regional inspectors regarding Ge
neric Letter 89-10 and the temporary instruction. In 
January 1991, the NRC staff initiated inspections of the 
Generic Letter 89-10 programs, and, as of the close of the 
fiscal year, had conducted approximately 20 inspections 
of those programs. The staff has found many licensees to 
be making progress toward resolving concerns about 
MOV performance at their facilities. Where it was deter
mined that licensees had not made sufficient progress, 
the staff has taken action to emphasize the importance of 
resolving the MOV issue at those facilities on a timely ba
sis. 

The staff is continuing to evaluate the industry's efforts 
in resolving concerns about the performance of MOVs at 
nuclear power plants. Regulatory action will continue 
whenever necessary to improve the performance of 
MOVs, so as to provide assurance that the health and 
safety of the public are adequately protected. 

Diablo Canyon Long Term Seismic Program 

The NRC issued Operating Licenses (OLs) for Diablo 
Canyon Units 1 and 2 (Cal.) in 1984 and 1985, respec
tively. The Unit 1 OL was conditioned to require that the 
licensee, Pacific Gas and Electric Company (PG&E), up
date the geological, seismological and ground-motion in
formation, re-evaluate the magnitude of the earthquake 
used to determine the plant's seismic design basis, re
evaluate ground motion expected at the site, re-assess en
gineering and equipment response, and perform a seismic 
PRA and deterministic studies, as necessary. The license 
condition was imposed because of an Advisory Commit
tee on Reactor Safeguards (ACRS) recommendation, in a 
1978 letter, and because of significant advances in the 
geo-sciences that had occurred since the beginning of the 
site review. 

As required by the license condition, PG&E submitted 
its final report on July 31, 1988. During its review, the 
NRC staff met a number of times with PG&E manage
ment and received several submittals in response to re
quests for additional information. PG&E conducted an 
extensive study and concluded that the Hosgri fault is the 
seismic source that could cause the maximum vibratory 
ground motion at the site. The utility evaluated the maxi
mum credible earthquake associated with the Hosgri fault 
zone, the style of faulting expected on the fault, and the 
models for estimating ground motions expected at the 
site. Plant management also performed a deterministic 
analysis, as well as a PRA, and concluded that plant seis
mic margins are adequate. 

The NRC staff review was conducted with the assis
tance of expert consultants, including the U.S. Geological 
Survey, the University of Nevada-Reno, Lawrence Liver
more National Laboratory, Sandia National I . ..aboratory 
and Brookhaven National Laboratory. As a result of the 
review, ,the staff concluded that PG&E had met all as
pects of the license condition (NUREG-0675, Supple
ment No. 34), pending confirmation that plant structures 
can withstand the staff-assessed ground motion spectra 
which exceeds the PG&E evaluation spectra at certain 
frequencies, anywhere from O-to-15 percent. The final 
Safety Evaluation Report was issued by the staff during 
fiscal year 1991, and completion of the program was re
viewed and approved by the Advisory Committee on Re
actor Safeguards. 

Evaluation of Shutdown and 
Low-Power Risk Issues 

Following the loss, on March 20, 1990, of all vital a.c. 
power, during a reactor shutdown at the Vogtle (Ga.) 
plant, the Commission requested that the staff address a 
number of issues pertaining to safety during shutdown op
erations. In response, the NRC staff is performing a 
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broad evaluation of risks during shutdown and low-power 
operation, encompassing both the Vogtle follow-up is
sues and other matters. In October 1990, an action plan 
was forwarded to the Commission. On June 19, 1991, the 
staff discussed the status of its evaluation at a public 
meeting with the Commission. On September 9, 1991, 
the NRC staff issued SECY -91-283, describing its pro
gress, and a revised action plan for completing the evalu
ation in fiscal year 1992. 

During fiscal year 1991, the staff completed the follow
ing major tasks, in connection with this evaluation: 

(1) Systematically reviewed operating experience, in
cluding reviews of foreign and domestic operating 
reactor event reports. 

(2) Visited 10 plant sites to broaden staff understanding 
of shutdown operations. 

(3) Reviewed, evaluated and documented the few exist
ing domestic and foreign PRAs that address shut
down conditions. 

(4) Completed a coarse Levell PRA of shutdown and 
low-power operating modes for a PWR and a BWR. 
(5) Completed several thermal-hydraulic studies 
that address the consequences of an extended loss of 
decay heat removal. 

(6) Completed a compilation of existing regulatory re
quirements for shutdown operations and important 
safety-related equipment. 

(7) Coordinated an international meeting of Regulatory 
Agencies to exchange information on current regu
latory approaches to the shutdown issues in member 
countries. 

In the spring of 1991, the staff conducted a three-day 
meeting of key NRC personnel who have been working 
on the shutdown and low-power evaluation, or have spe
cial expertise. Forty-five individuals-representing NRR, 
RES, AEOD, the Regional Offices, and several national 
laboratories-attended the meeting, held from April 30 
to May 2, 1991. From these discussions, the staff was able 
to identify five issues that are especially important to 
shutdown operations and conditions, as well as a number 
of additional topics warranting further investigation. The 
five key issues are (1) outage planning and control, (2) 
stress on personnel and on programs, (3) the need for im
provements in training and procedures, (4) technical 
specifications, and (5) PWR safety during mid-loop op
eration The more significant topics identified for furtherc 
evaluation include a.c. power availability, containment 
capability, boron dilution events, fire protection, the po
tential for draining the vessel, the reporting requirements 
for shutdown conditions, the effectiveness of NRC Ge-

neric Letter 88-17, and NRC inspection programs to ad
dress shutdown issues. 

The NRC staff has had extensive interaction during this 
period with the nuclear industry, represented by the Nu
clear Management and Resource Council (NUMARC), 
especially in the area of outage planning and control. 

The staff expects to complete its technical evaluation of 
key issues and topics and make recommendations regard
ing action in the near future, with recommendations for 
improvements to be tested through the NRC backfit 
process during 1992. 

Pressurized Thermal Shock Issue 

The Yankee-Rowe nuclear power plant is a 
185-megawatt (electric) PWR located in Rowe, Mass., 
which is operated by the Yankee Atomic Electric Com
pany. It is a four-loop Westinghouse design and began op
eration in 1960. In May of 1990, as part of the NRC staff's 
review of a license renewal document, questions arose re
garding the ability of the Yankee-Rowe reactor pressure 
vessel to withstand a Pressurized Thermal Shock (PTS) 
event. 

Thermal shock results when material undergoes a rapid 
temperature change on one surface, in such a manner 
that a large temperature gradient is developed across the 
material. The large temperature gradient can induce high 
thermal stresses resulting in crack initiation which poses 
the possibility of possible structural failure of the mate
rial. When this phenomenon occurs in a pressure vessel 
while it is still at a relatively high pressure, the phenome
non is called pressurized thermal shock. 

The ability of a vessel to withstand the stresses resulting 
from a PTS event depends upon several factors, including 
the presence of flaws, the chemical composition of the 
material, and the amount of neutron irradiation that the 
vessel has experienced. 

At the Yankee-Rowe facility, the chemical composition 
of important reactor vessel materials is uncertain. In addi
tion, the results of inspections performed in recent years 
are not sufficient to give assurance that important flaws 
are not present in the vessel. The licensee, therefore,pro
posed a test, inspection, and material sampling program 
by which to narrow the range of potentially important un
certainties. The program is to be implemented in the 
spring of 1992. 

To support its interim operation, the licensee provided 
a PRA, in July 1990, showing that the likelihood of vessel 
failure from a PTS event was low. In August 1990, the 
staff indicated its agreement with the results of these 
analyses and authorized continued operation of the plant 
until the spring of 1992. 



In June of 1991, the Union of Concerned Scientists, in a 
petition to the Commission, proposed that the Yankee
Rowe reactor should be immediately shut down because 
of PTS concerns. The NRC reviewed the petition and, 
based upon calculations thought to be conservative, reaf
firmed, in July 1991, the staff's earlier decision that con
tinued operation was acceptable until April 1992. In issu
ing its decision, the Commission also ordered that the 
licensee seek measures to provide still greater protection 
against thermal shock events at Yankee-Rowe. 

In response to the Commission's Order, the utility pro
posed specific modifications to further reduce the risk 
from a PTS event. Thermal hydraulic and fracture me
chanics analyses were provided to support the proposed 
modification. The analyses were performed using more 
realistic models than in previous analyses, but they 
showed less conservative results. The unexpected results 
substantially reduced the staff's confidence that calcula
tions of the likelihood of vessel failure probability are 
conservative. The staff, therefore, recommended that the 
plant be shut down until actual data from the test and sur
veillance program show an adequate margin of protec
tion. In view of the staff's recommendation, the licensee 
voluntarily shut down the plant. After further meetings 
with the NRC, the utility agreed not to seek permission to 
restart Yankee-Rowe prior to April 1992. 

Station Blackout Rule 

The term "station blackout" means the loss of off-site 
alternating current (a.c.) power to safety-related and non
safety-related electrical buses concurrent with turbine 
trip and the unavailability of the emergency diesel gen
erators. The "Reactor Safety Study" (WASH 1400) 
showed that, for some plants, a station blackout event 
could be an important contributor to the total risk from 
nuclear power plant accidents. To deal with the issue, the 
NRC amended its regulations by adding a new require
ment (10 CFR 50.63) that all nuclear power plants be ca
pable of coping with station blackout for a specified dura
tion of time, as determined by the design characteristics 
and site-specific considerations of each plant. (The bases 
for and the development of the "station blackout" rule 
(10 CFR 50.63) are set forth in the 1988 NRC Annual Re
p0l1, p. 30.) 

The NRC staff conducted its initial reviews of licensee 
responses, including several site audits of the documenta
tion supporting the responses. Based on these reviews, 
the staff determined that additional guidance and clarifi
cation was needed to correct the deficiencies found in the 
licensee's submittals and supporting documentation. The 
staff worked with the Nuclear Management and Re
sources Council (NUMARC) to develop augmented 
guidance. This guidance, reviewed and approved by the 

staff, was issued in January 1990, requesting that licen
sees provide supplemental responses on the station 
blackout rule to the NRC. Revised responses were re
ceived by the NRC in March 1990. 

Although licensees generally followed the response 
guidelines proposed by NUMARC, the staff found it nec
essary to undertake further discussions with licensees, 
and in many cases, to obtain additional written informa
tion from the licensees, in order to complete the safety 
evaluation of the licensees' proposed method of coping 
with a station blackout. These added tasks have affected 
the overall review schedule. 

As of September 30, 1991, the staff had completed re
views of 42 plant sites (65 units) and was continuing re
views of the remaining responses, giving priority to the 
sites for which changes are most beneficial. Nearly all 
sites require procedure changes and associated training in 
order to meet the station blackout rule. A few sites are 
adding or replacing safety-related batteries. Eight sites 
are adding non-safety grade diesel or gas turbine genera
tors to serve as alternate a.c. (AAC) power sources. These 
sites are installing more safety-grade emergency diesel 
generators (EDGs) to provide an AAC source for station 
blackout and also to improve overall sarety and operabil
ity. Some multi-unit sites are adding electrical crossties 
between units to permit an EDG of the non-blacked out 
unit to supply power to the blacked out unit. Other plants 
are making minor changes, such as removing ceiling tiles 
in the control room or adding emergency lighting. 

At many of the sites for which procedural changes and 
minor modifications were proposed, these have already 
been implemented. At sites for which major additions 
were proposed, licensees have nearly completed the 
modifications or, at least, are moving toward completion. 

Steam Generator Replacement at Millstone 

In May 1990, Northeast Utilities informed the NRC 
staff of their decision to replace both steam generators at 
the Millstone (Conn.) nuclear power plant during its next 
refueling outage, which will occur beginning in April 
1992. (Steam generators are very large heat exchangers 
that produce the steam that drives the plant's turbines.) 
Steam generator replacements have been successfully 
carried out at nine reactors on previous occasions in the 
United States. The Millstone Steam Generator 
Replacement Project (SGRP) is di1Terent from previous 
replacement projects. Only that portion of the lower 
section (the section containing the steam generator 
tubes), below the larger diameter steam drum upper sec
tion, will be replaced. The old steam gencrator will be cut 
at approximately the center of the cone area anc1 re
moved. The new lower portion will then be installed in 
place and welded to the upper drum section. The upper 
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drum section internals will be completely replaced before 
welding to the lower section. The plan was devised so that 
the new steam generators could pass through the contain
ment access opening. 

Millstone Unit 2 has been plagued with steam genera
tor tube degradation since beginning operation in 1975. 
Caustic stress corrosion is the main contributor to the 
tube-cracking. Of the total of 17,038 steam generator 
tubes in both steam generators, 3,851 have been sleeved 
and more than 3,354 have been plugged, thus necessitat
ing the steam generator replacement. 

NRC staff oversight and inspection of the SGRP will 
cover all aspects of the program. Numerous meetings 
have been held at NRC Headquarters and Region I to as
sess the licensee's progress in planning and evaluating 
each phase of the replacement project. Inspections have 
been held both at the offices of the utility'S contractor, 
and at the plant site. Staff oversight and inspections will 
continue through to completion of the replacement. The 
licensee plans for an approximate five-month outage, be
ginning in April 1992, to carry out the project. 

Progress continues to be made in reducing the number 
of USI items yet to be fulfilled. Approximately 85 percent 
of these items have been implemented at the 112liccnsed 
plants; specifically, of the 1,819 relevant items, 1,545 have 
been completed and 274 remain open. 

The staff will continue to closely monitor progress in 
carrying through on the TMI Action Plan items, USIs, 
and GSIs, to be updated in the next combined annual re
port. 

Radiation Protection at Nuclear Reactors 

Daily monitoring of licensee and Regional Office re
ports to the NRC Operations Center alerts the NRC staff 
to potential problems developing in radiation safety, 
ranging from major repair problems involving highly ra
dioactive components to contamination from the cleanup 
of small leaks of liquid and gaseous materials. These in
itial alerts are followed up by telephone discussions with 
regional representatives and eventual follow through on 
any health physics problems in regional inspections. 
Deeper involvement of headquarters staff in regional and 
licensee problems is effected by the staff participation in 
routine environmental and radiological inspections, as 
well as in special team inspections investigating signifi
cant licensee problems. 

During fiscal year 1991, the NRC staff has provided ra
diation protection support in licensing activity at most of 

the operating nuclear power reactors~ as well as rcviews 
of design criteria and conceptual designs for advanccd re~ 
actors. This work was initiated for the CESSAR SyS
TEMS 80 + and continued for the Advanced Boiling 
Water Reactor (ABWR) and for the evolutionary and 
passive designs of the Electric Power Research Institute 
(EPRI). Such support included detailed evaluations of oc
cupational radiation protection design features, systems 
and equipment; in this review, the staff discovered a seri
ous shielding deficiency in the ABWR drywell. Evalu
ation continued for the off-site consequences of design 
basis accidents for the ABWR and EPRI projects. Also 
included were extensive discussions regarding control 
room habitability problems for such plants as San Onofre 
(Cal.), Zion (Ill.), and Cook (Mich.). Licensing action sup
port during the period also included rcviews of the 
radiation-protection histories at Millstone (Conn.), In
dian Point (N.Y.), and Salem (N.J.) facilities, in connec
tion with requests for operating licensc extensions. An 
important NRC staff function has becn providing 
radiation-protection evaluations on the shutdown and de
commissioning activity at the Fort St. Vrain (Colo.), and 
Rancho Seco (Cal.) power reactors, as wcll as the CIN
TICHEM (N.Y.) and Universities of Virginia and Wash
ington production/research reactors. In addition, the staff 
has evaluated proposals from the Palisadcs (Mich.) and 
Maine Yankee (Me.) licensees for the disposal of wastes 
contaminated with vcry low levels of. radioactivity. An
other important staff function is in the area of gcneric 
communications on radiation-protection matters; during 
the report period, Information Notices were prepared 
and issued on such subjects as potential worker hazards 
from high radiation fields caused by irradiated compo
nents and by a radioactive liquid releasc incident at the 
Fitzpatrick (N.Y.) plant. 

Inspcction support was provided during the year for ra
diation-protection inspections at the Seabrook (N.H.), 
Browns Ferry 2 (Ala.), and North Anna (Va.) plants, and 
a special team inspection covering the ALARA ("as low 
as reasonably achievable") radiation exposure reduction 
program at the Brunswick (N.C.)plant. In cooperatir)n 
with all five Regional Offices, the staff developcd generic 
operating procedures for the regional mobile laboratories 
used at licensees' sites by the NRC to perform confir
matory measurements of effluent waste streams and 
other radioactivity measurements. 

The Office of Nuclear Reactor Regulation (NRR) staff 
provided significant support to RES in issuing for public 
comment the Generic Environmental Impact Statement 
(GElS) for a rule change, in 10 CFR Part 51, limiting the 
scope of environmental issues that a licensee needs to ad
dress when applying for a renewal of an operating license, 
under the provisions of 10 CFR Part 54. Additional tech
nical support to the NRC Office of Nuclear Regulatory 



Radiation protection for workers at nuclear reactor plants is a continuing concern and fo
cus of NRC study and assessment. One subject of such scrutiny during the report period was 
control-room habitability at such plants as the San Onofre facility, shown above, located on 
the coast of California near San Clemente, between Los Angeles and San Diego. Radiation 
protection inspections were also carried out during the year at the North Anna (Va.) f.1cility, 
shown below, which is situated on the North Anna River in north central Virginia, between 
Richmond and li'redericksburg. 
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Research focused on the development and preparation 
for public comment of 10 regulatory guides associated 
with the revised 10 CFR Part 20. 

Accident Management 

Accident management encompasses those actions 
taken during the course of an accident by the plant oper
ating and technical staff (1) to prevent core damage, (2) to 
terminate the progress of core damage if it begins and re
tain the core within the reactor vessel, (3) to maintain 
containment integrity as long as possible, and (4) to mini
mize off-site releases. The objective of the accident man
agement program is for utilities to perform strategic plan
ning for severe accidents, in order to enhance their 
capabilities in each of these areas. Improvements would 
be realized through the development and implementa
tion by each utility of an "accident management plan" 
which addresses important elements of accident re
sponse, such as procedures and training. 

The NRC first described its approach to accident man
agement in early 1989. Key aspects of the approach are 
that (1) NRC will work with the U.S. nuclear industry to 
define the scope and attributes of a utility accident man
agement plan, and to develop guidelines for the plant
specific implementation of such a plan; (2} NUMARC 
will provide industry's perspective and coordinate the 
necessary industry-supported initiatives; and (3) NRC will 
conduct a supporting program of research to provide a 
technical basis for evaluating industry's activities and 
products. The NRC continues to follow these tenets in its 
overall approach to accident management. 

The U.S. nuclear industry has instituted a major pro
gram in accident management. Industry efforts are being 
coordinated by NUMARC and involve participation of 
EPRI and the owners group for each U.S. reactor vendor. 
The industry program involves three principal activities, 
as described in the 1990 NRC Annual Report. Substantive 
progress has been made on each of these activities, as 
summarized below. 

Evaluating Accident Management Capabilities. An es
sential part of accident management is the process of 
planning for events beyond the design basis of the plant. 
To provide guidance to utilities as to how this process 
might be carriedout, industry has developed a method en
titled "A Process for Evaluating Accident Management 
Capabilities." The method was submitted for NRC review 
in August 1991. It is a self-assessment approach consist
ing of four major steps, and a series of questions in nine 
different areas (e.g., procedures, training, instrumenta
tion), intended to provide the structure for evaluating and 
enhancing accident management capabilities. The NRC 
has also developed a systematic process for developing 

and assessing accident management plans, as part of the 
NRC accident management research program. Both the 
industry and NRC methods for evaluating accident man
agement are preliminary and will be employed on a trial 
basis at a limited number of plants. These demonstration 
applications were scheduled to be completed by late 
1991. 

Technical Basis Report. In September 1991, industry 
provided the NRC the first volume of a report entitled 
"Severe Accident Management Guidance Technical Ba
sis Report." The purpose of the report is to summarize 
severe accident technology relevant to accident manage
ment concerns and to serve as the basis for vendor
specific accident management guidance. The stafr is re
viewing this document; a second volume of the report, 
containing more detailed information, will be issued and 
reviewed at a later date. 

Vendor·Specific Accident Management Guidance. 
Each of the individual owners groups intend to develop 
vendor-specific guidance for accident management, 
based on the technical basis report. Licensees would then 
develop plant-specific guidance based on the vendor's 
guidance. In July 1991, the NRC staff initiated discussions 
with the industry'S owners groups regarding the clevelop
ment of vendor-specific accident management guidance. 
At that time, each owners group representative described 
initial plans for developing such guidance. Each owners 
group intends to follow a systematic process in doing so 
and will survey and assess individual utility IPE results as 
an explicit element in their guidance development proc
ess. Vendors are just beginning to undertake these meas
ures, and greater interaction between NRC and the own
ers groups is anticipated in the coming year. 

The NRC continues its research into accident manage
ment, in order to develop a technical basis for evaluating 
the industry's activities and products. As part of the pro
gram, several strategies were deemed to merit more de
tailed investigation and are being further evaluated. PWR 
depressurization is one such strategy. Included in each of 
the detailed strategy evaluations will be an assessment of 
the risk reduction potential and cost/benefit of the strat
egy. Research is also continuing to better define other 
specific elements of the accident management framework 
and to assess options for NRC audits of industry capabili
ties in the longer term. This research should result in aug
mented insight and guidance for inclusion in either the in
dustry products or the NRC Generic Letter on Accident 
Management. 

Environmental Radioactivity 
Near Nuclear Power Plants 

All licensed U.S. nuclear power plants are required un
der Federal regulations to periodically measure samples 



from the environment outside the boundaries of the plant 
site for indications of radioactivity originating within the 
plant. This environmental monitoring program verifies 
that measurable concentrations of radioactive material 
and levels of radiation are not higher than allowed or ex
pected, based on the measurement of plant ef±1uents and 
the analytical modeling of the environmental exposure 
pathways. In turn, the studies verify that the plant is in 
compliance with regulations and releases measured do 
not exceed the amounts defined in the Final Environ
mental Statements as representing very small risks to 
members of the public. 

Extensive weekly and monthly monitoring is required 
for each plant by its Radiological Ef±1uent Technical 
Specifications (RETS) or by effluent control procedures 
in licensee-controlled documents which have the overall 
level of efl1uent management and control required by the 
Technical Specifications. 'The radiological environmental 
monitoring program records when, if ever, radioactive 
contamination above natural background is detected out
side the plant boundaries. Samples come from sources 
that range from lake, river and well water for water-borne 
contaminants; to radio-ioaine and particulate dusts for 
airborne contaminants; to milk, fish, shellfish, and vege
tables for contaminants that might be ingested as foods. 
Direct radiation from each of 16 specific sectors of land 
surrounding the plant is also measured, by special radia
tion dosimeters that gauge the cumulative radiation dose 
at locations in each sector for each quarter year. 

Results of all licensee measurements in their radiologi
cal environmental monitoring program are recorded in an 
annual radiological environmental report, which is sub
mitted each May for the preceding calendar year. These 
reports for each year of operation of a power reactor are 
available for public inspection in Local Public Document 
Rooms (LPDRs; see Appendix 3 for listing). 

Independent from, but supplemental to these licensee 
monitoring programs are two programs conducted by the 
NRC. In one, the direct radiation in the sectors surround
ing each plant is measured independently by NRC do
simeters at locations similar to those of the licensee. The 
results of measurements for each power reactor site from 
this "NRC Direct Radiation Monitoring Network" are 
published quarterly in NRC documents, also available in 
the LPDRs. 

In addition, NRR sponsors, through the five Regional 
Offices, contracts with 34 States for them to carry out en
vironmental monitoring. The purpose of the State con
tracts is to establish policies and procedures under which 
the States independently monitor the environs of NRC
licensed facilities. The States provide assistance by col
lecting samples or making radioactivity measurements in 
the environs of licensed facilities. These measurements 

duplicate, as closely as possible, certain parts of the licen
see's environmental monitoring efforts, but they are exe
cuted independently of the licensee. The results of State 
monitoring arc used to check the accuracy of licensee 
monitoring programs and to aid in verifying the ability of 
the licensee to measure radioactivity in environmental 
media. 

The health impact of environmental radiation levels as
sociated with nuclear power plants was assessed by two 
studies, and those studies in turn were evaluated by the 
NRC staff. A study conducted by agents of Columbia Uni
versityand of the TMI Public Health Fund covered the 
vicinity of the Thrce Mile Island (Pa.) nuclear power plant 
and concluded that no ill effects from radiation could be 
found. Thc staff found no problems with this study and 
noted that its conclusions were consistent with other 
available evidence. A Massachusetts Department of Pub
lic Health (MDPH) study focused on the arca around the 
Pilgrim (Mass.) nuclear power plant. One of the observa
tions made in this survey was that, over a five-year period, 
the leukemia rate in their intermediate dose range was 
higher than in the low dose range. From this evidence, the 
MDPH concluded that a leukemia relationship with Pil
grim effluents was supported but not proven. The NRC 
staff rejected this conclusion because (1) the expression 
time was too short for the elevated leukemia rate to be 
radiogenic, (2) the dose distribution assumed by the 
MDPH was seriously wrong, (3) the data obtaincd from 
telephone interviews with surviving friends or relatives 
were too inaccurate to constitute a reliable basis for 
judgement, and (4) no correction was made for the 
anomalous]y low leukemia rate in a portion of the "low 
dose" area. The staff finds no reason to believe that radio
active effluents have any discernible deleterious effect on 
the environs of any nuclear power plant. 

Occupational Exposure Data 
And Dose Reduction Studies 

The NRC staff has been collating the annual occupa
tional doses at light water reactors (LWRs) since 1969. 
Although the annual dose averages for both pressurized
water reactors (PWRs) and boiling-water reactors 
(BWRs) have tluctuated over the years, the overall trend 
between the early 1970s and 1980 was one of increasing 
annual dose averages. Annual dose averages peaked in 
the early 1980s, mainly because of mandated plant up
grades imposed on all LWRs shortly after the 1979 acci
dent at Three Mile Island. Since 1983, the annual average 
doses for both PWRs and BWRs have been steadily de
clining. This average dose seems to have leveled off in 
1990. 

In 1990, the average dose-per-unit for LWRs was 339 
person-rems. This is approximately the same as the 1989 
average of 338 person-rerns. In 1990, the average 
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dose-per-unit for PWRs was 291 person-rems-per
reactor, up slightly from the 1989 average of 289 person
rems. In 1990, the average dose-per-unit for BWRs was 
433 person-rems-per-reactor, down slightly from the 
1989 average of 435 person-rems. The activities which 
most frequently contributed to PWR doses in 1990 were 
steam generator-related work, refueling operations, in
staUation and removal of scaffolding and shielding, valve 
maintenance, and hanger modifications. Major contribu
tors to BWR doses in 1990 included recirculation pipe re
placement/crack repair (weld overlays), intergranular 
stress corrosion cracking related in-service inspection, 
valve maintenance, and installation and removal of scaf
fOlding and shielding. 

The 1990 dose compilation includes data from 72 
PWRs and 37 BWRs. This total reflects the addition of 
one new PWR, South Texas Unit 1, and one new BWR, 
Limerick Unit 2 (Pa.). Plants which have not been in com
mercial operation for a full year are not included in this 
compilation. L'1Crosse (Wis.), Dresden Unit 1 (Ill.), 
Humboldt Bay (Cal.), Three Mile Island Unit 2 (Pa.), Fort 
St. Vrain (Colo.), and Indian Point Unit 1 (N.Y.) are no 
longer included, because there are no plans to operate 
these plants in the future. 

The NRC has ongoing contracts with Brookhaven Na
tional Llboratory in the area of occupational dose reduc
tion at LWRs. The objective of one of the NRC
sponsored studies is to compare foreign and domestic 
processes which contribute to occupational dose. Other 
studies involve the compilation of a research data base on 
dose reduction projects at nuclear power plants, the im
pact of reduced dose limits, hot particle production, miti
gation and dosimetry, and the licensing of irradiated gem
stones. The NRC also has an ongoing contract with the 
Idaho National Engineering Laboratory to study contami
nation and recontamination in BWR primary coolant 
recirculation piping. 

Operational Safety Assessment 

The NRC headquarters staff participates with the re
gional staff in the review and follow-up of events at oper
ating nuclear reactor facilities to identify items of generic 
significance and to determine if an ordered derating or 
shutdown of a plant is indicated. These reviews involve 
evaluating events against existing safety analyses, apprais
ing plant and operator performance during events, re
viewing licensee analyses, and assessing any need for cor
rective action. 

In fiscal year 1991, the NRC assigned augmented in
spection teams-as part of a formal program for the as
sessment of major incidents-to determine the facts re
garding the following operating reactor events: 

II Loss of reactor coolant system inventory at Braid
wood Unit 1 (Ill.) in October 1990. 

.. Inadvertent lifting of two fuel assemblies from the re
actor core along with the upper core internals during 
preparations for defueling at Indian Point Unit 3 
(N.Y.) in October 1990. 

" Discovery of multiple failures of main steam check 
valves at Sequoyah Units 1 and 2 (Tenn.) in October 
1990. 

.. Rupture of two moisture separator drain lines and 
discharge of secondary plant steam/water into the 
turbine building at Millstone Unit 3 (Conn.) in De
cember 1990. 

" Loss of off-site power during refueling at Diablo 
Canyon Unit 1 (Cal.) in March 1991. 

.. Loss of decay heat removal capability at Oconee Unit 
3 (S.C.) in March 1991. 

.. Loss of electrical power supply redundancy while 
shut down at Oyster Creek Unit 1 (N.J.) in March 
1991. 

.. Unmonitored release of radioactive materials at 
Fitzpatrick Unit 1 (N.Y.) in March 1991. 

.. Partial loss of off-site power and reactor trip at Zion 
Unit 2 (Ill.) in March 1991. 

.. Loss of oiT-site power at Vermont Yankee (Ver.) in 
April 1991. 

" Main transformer fault, main generator hydrogen 
fire and reactor trip at Maine Yankee (Me.) in April 
1991. 

.. Degradation of decay heat removal capability during 
shutdown at Oconee Unit 1 (S.C.) in September 
1991. 

II Loss of reactor coolant system inventory at Oconee 
Unit 1 (S.C.) in September 1991. 

.. Spent fuel pool gate seal failure at Wolf Creek Unit 1 
(Kans.) in September 1991. 

Also as part of its formal program for the assessment of 
major incidents, the NRC, in fiscal year 1991, assigned in
cident investigation teams to investigate the following 
events: 

.. Fuel abnormalities at General Electric fuel fabrica
tion plant (N.C.) in May 1991. 

II Loss of control room annunciation and indication at 
Nine Mile Point Unit 2 (N.Y.) in August 1991. 



When generic problems are identified in the course of a 
staff review of reported events and problems, there are a 
number of actions that can be taken by the NRC. If 
warranted, Information Notices are issued to notify utili
ties of events or problems that could affect their plants. 
Utilities are expected to determine whether the problems 
described are applicable to their plants and to take appro
priate corrective action. Bulletins have a similar function 
but request specific actions to be taken by utilities and re
quire written confirmation when actions have been com
pleted. In fiscal year 1991, the staff issued 98 Information 
Notices, including 16 supplements, and two Bulletin sup
plements. Generic Letters may also be issued to address 
operational safety matters having broad applicability. In 
fiscal year 1991, the staff issued 19 Generic Letters, in
cluding three supplements. 

Implementation Status of Safety Issues 

The NRC publishes a document annually giving the 
status of the implementation of planned actions dealing 
with major safety issues. Volume 1 ofthis document-set
ting forth the status of implementation and verification of 
actions addressing the Three Mile Island (I'MI) Action 
Plan Requirements- was published in March 1991. Vol
ume 2-describing the status of implementation and veri
fication of unresolved safety issues (USIs)-was pub
lished in May 1991. Volume 3-which addresses the 
status of implementation and verification of generic 
safety issues (GSls)-was published in June 1991. These 
reports constitute the basis for a combined, updated an
nual report to the Commission, the first to be issued in 
November 1991. 

As reported in volume 1 of the document, approxi
mately 99 percent of the TMI Action Plan items have 
been implemented at the 112 licensed plants. Of the 
13,527 applicable items, 13,404 have been completed or 
closed out, and only 123 remain open. About 50 percent 
of the remaining 123 open items are projected to be im
plemented by the end of calendar year 1992~ 

CLEANUP AT THREE MILE ISLAND 

During fiscal year 1991, preparations continued for 
placing the damaged Unit 2 reactor at the Three Mile Is
land (Pa.) nuclear power plant (I'MI-2) in post-defueling 
monitored storage (PDMS). (PDMS is a passive moni
tored state similar to the SAFSTOR option of decommis
sioning.) The NRC has offered the opportunity for a pub
lic hearing prior to issuance of the license change which 
would authorize implementation of the monitored stor
age. Final residual fuel measurements and calculations 
for special nuclear material accountability at the facility 

are nearing completion. The evaporator system, used to 
dispose of the 2.1 million gallons of accident-generated 
water, began operation and has decontaminated and va
porized approximately one-third of the water. 

In August of 1988, General Public Utilities Nuclear 
(GPUN) Corporation, the licensee, submitted a Safety 
Analysis Report to documen t and support their proposal 
to amend the TMI-2 license to allow the facility to enter 
PDMS. Through the end of fiscal year 1991, the licensee 
had issued 13 amendments to the report. The NRC staff 
and contractor consultants from Battelle Memorial Insti
tute's Pacific Northwest Laboratory (PNL) have evalu
ated the licensee's proposals and are preparing a Safety 
Evaluation regarding the license conditions and technical 
specifications necessary to implement PDMS. The evalu
ation is expected to be issued early in fiscal year 1992. On 
April 25, 1991, the staff published a notice of opportunity 
for a prior public hearing regarding the license change to 
implement PDMS. 

During July and August of 1991, the reactor vessel was 
drained to make final measurements of the residual fuel 
remaining in the vessel. The reactor vessel fuel measure
ment program is the final step in the special nuclear ma
terials accountability program at TMI-2. The measure
ment technique made use of an array of helium-filled 
detectors to measure fast neutrons produced by the resid
ual fuel. Calibrations were made using americium
berylium and californium sources. Bccause of the very 
complex geometries involved, data reduction and calcula
tions are not expected to be completed until early in cal
endar year 1992. The NRC staff and consultants from 
PNL have performed independent evaluations and made 
independent measurements of GPUN's earlier fuel 
measurements in the auxiliary and reactor buildings. The 
staff and PNL will continue to monitor and evaluate the 
licensee's reactor vessel fuel measurement program. 

The evaporator system began vaporizing accident-gen
erated water on January 24, 1991, after a prolongcd pe
riod of system testing, modification, and repair. At the 
end of fiscal year 1991, a total of 738,800 gallons had been 
decontaminated and vaporized. 

The ll-membet Advisory Panel for the Decontamina
tion of Three Mile Island Unit 2 is composed of citizens, 
scientists, and State and local officials. (See Appendix 2 
for a listing of members.) The panel was formed by the 
NRC in 1980 to provide input to the Commission on ma
jor cleanup issues. During fiscal year 1991, the panel held 
two meetings in Harrisburg, Pa. Principal topics discussed 
at these meetings included decommissioning funding 
status and plans, results of cancer studies in the TMI area, 
status and progress of the cleanup at the TMI-2 facility, 
and the future of the Advisory Panel. 
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ANTITRUST ACTIVITY 

As required by law since December 1970, the staff has 
conducted pre-licensing antitrust reviews of al1 construc
tion permit and operating license applications for nuclear 
power plants and certain commercial nuclear facilities. 
(See "Procedures for Meeting NRC Antitrust Responsi
bilities," NUREG-0970, May 1985.) In addition, applica
tions to amend construction permits permits or operating 
licenses resulting from a proposed transfer of ownership 
interest or operating responsibility in a nuclear facility are 
subject to antitrust review. 

In previous years, the Commission's antitrust review re
sponsibility has been primarily confined to reviews of con
struction permit and operating license applications; how
ever, during the past two fiscal years, 1990 and 1991, the 
staff's antitrust activity has been concentrated in the areas 
of license amendment reviews, usually associated with 
new owners or operators, and compliance proceedings in
itiated by requests to enforce antitrust license conditions. 

During fiscal year 1991, the staff conducted the follow
ing reviews pursuant to the NRC's antitrust review re
sponsibility: (1) three operating license amendment re
quests resulting from proposed mergers involving owners 
of the Wolf Creek (Kans.), Millstone Unit 3 (Conn.) and 
Seabrook (N.H.) nuclear facilities; (2) an operating li
cense amendment request by the licensee for the Farley 
(Ala.) nuclear plant to change the plant operator; (3) an 
outstanding request by two of the co-owners of the Perry 
and Davis-Besse (both in Ohio) plants to suspend anti
trust license conditions; (4) a Section 2.206 request to en
force antitrust license conditions as part of the Diablo 
Canyon (Cal.) nuclear plant; and (5) a "significant
change" operating license review of the Watts Bar Unit 1 
(Tenn.) nuclear power plant. 

In the latter part of fiscal year 1991, the staff completed 
reviews associated with the proposed Kansas Gas and 
Electric Company (KG&E)/Kansas Power and Light 
Company (KP&L) merger and the proposed takeover of 
Public Service Company of New Hampshire (PSNH) by 
Northeast Utilities-involving the Wolf Creek (Kans.) 
nuclear power plant and the Seabrook (N.H.) and Mill
stone Unit 3 (Conn.) nuclear plants, respectively. The 
staff completed draft reviews associated with the change 
in ownership and operators of the Seabrook and Mill
stone facilities and was awaiting the advisory input of the 
Department of Justice on these two reviews, at the close 
of the report period. The review of the change in owner
ship resulting from the proposed KG&E/KP&L merger 
concluded that there were no post-operating-license sig
nificant changes resulting from the proposed change in 
owners. This finding was published in the FedeT(Jl Register, 
and requests for re-evaluation were provided for. No such 

requests had been received as of the close of the report 
period. 

The request by Alabama Power Company (APeO) to 
transfer operating responsibility for the Farley plan t from 
APCD to a newly formed nuclear operating company, 
Southern Nuclear Operating Company, was reviewed by 
the NRC staff for significant antitrust changes. Pursuant 
to this review, the Commission issued a policy statement 
requiring new plant operators to be bound by a license 
condition limiting their role in the marketing or brokering 
of power or energy from the plant they intend to operate. 
This same poJicy statement indicated that no public com
ment would be sought on these license conditions. 

The staff denied the request by Ohio Edison Company 
and Cleveland Electric Illuminating Company to suspend 
the antitrust license conditions which are a part of the 
Perry and Davis-Besse nuclear plants. A hearing on ap
peal of the staff decision was scheduled for the fall of 
1991. 

The staff issued a Notice of Violation (NOV) against 
the Pacific Gas and and Electric Company (PG&E) in fis
cal year 1990 because of noncompliance with license con
ditions imposed on operation of the Diablo Canyon (Cal.) 
nu1cear plant. In the fal1 of 1990, the Northern California 
Power Agency (NCPA) filed a SectionlO CFR 2.206 peti
tion with the staff seeking modification and suspension of 
the Diablo Canyon licenses because of PG&E's alleged 
inadequate response to the NOV. Throughout fiscal year 
1991, PG&E and NCPA engaged in discussions aimed at 
resolving their differences. NCP A and PG&E indicated 
to the NRC that a settlement would be concluded in the 
fall of 1991. The staff has developed a response to 
NCPA's most recent 10 CFR 2.206 request to be issued in 
late 1991 or early 1992, should the parties fail to resolve 
their differences within this time period. 

The staff completed its "significant-change" operating 
license review ofthe Tennessee Valley Authority's Watts 
Bar (Tenn.) nuclear plant in fiscal year 1991. The staff 
found that there had been no significant antitrust changes 
in the licensee's activity since the previous antitrust re
view. 

The "Solar, Wind, Waste and Geothermal Power 
Production Act of 1990" amended the Atomic Energy Act 
by deJeting uranium enrichment from the activities taking 
place in a "production facility," as previously defined in 
the Atomic Energy Act. As a result of this amendment, 
uranium enrichment facilities are no longer reviewed 
under 10 CFR Part 50 of the Federal Code, but rather are 
reviewed under 10 CFR Parts 40 and 70. There is no 
requirement to conduct a pre-licensing antitrust review of 
applicants seeking 10 CFR Part 40 or 70 licenses, and, 
consequently, the staff's ongoing (fiscal year 1991) 



antitrust review of one uranium enrichment facility appli
cation was terminated. 

In an effort to expedite and streamline the Commis
sion's antitrust review process, the staff undertook a revi
sion of NUREG-0970 in fiscal year 1990. Work on this 
revision was continuing at the close of the report period. 

INDEMNITY, FINANCIAL PROTECTION, 
AND PROPERTY INSURANCE 

The Price-Anderson System 

Under NRC regulations implementing the Price
Anderson Act (which became law on September 2, 1957, 
and was extended on August 20, 1988), a three-layered 
system was established to pay public liability claims in the 
event of a nuclear incident causing personal injury or 
property damage. The provisions of the three layers, 
which involve a sharing of liability by the individual reac
tor licensee, the nuclear industry, and the Federal Gov
ernment, are set forth in the 1990 NRC Annual Report, 
p. 39. Government indemnity for large power reactors 
was phased out in 1982. 

Indemnity Operations 

As of September 30, 1991, 132 indemnity agreements 
with the NRC were in effect. Indemnity fees collected by 
the NRC from October 1, 1990, through September 30, 
1991, total $96,900. Fees collected since the inception of 
the program total $23,731,694. Future collections of in
demnity fees will continue to be lower, since the indem
nity program has been phased out for commercial reactor 
licensees. No payments have been made under the NRC's 
indemnity agreements with licensees during the 35 years 
of the program's existence. 

Insurance Premium Refunds 

The two private nuclear energy liability insurance 
pools-American Nuclear Insurers and the Mutual 
Atomic Eneq,l)' Liability Underwriters-paid policyhold
ers the 25th annual refund of premium reserves under 
their Industry Credit Rating Plan. Under the plan, a por
tion of the annual premiums is set aside as a reserve either 
for payment of losses or for eventual refund to policy-

holders. The amount of the reserve available for refund is 
determined on the basis of loss experience of all policy
holders over the preceding 10-year period. 

Refunds paid in 1991 totaled $13,636,982, which is ap
proximately 74 percent of all premiums paid on the nu~ 
clear liability insurance policies issued in 1981 and covers 
the period 1990-1991. The refunds represent 66.7 per
cent of the premiums placed in reserve in 1981. 

Property Insurance 

The ninth annual property insurance reports submitted 
by power reactor licensees indicated that, of the 76 sites 
insured, 71 are covered for at least the $1.06 billion re
quired in the revised property/accident recovery insur
ance rule published on April 2, 1990. The remaining five 
sites have sought or li.ave been granted exemptions from 
the full amount of required coverage, because of their 
small size or operating status. Thirty-five sites carry the 
maximum $2.035 billion currently available. 

Not only does the NRC staff perform antitrust reviews of all 
applications for the construction and operation of nuclear 
power plants, it is increasingly involved in antitrust appraisals 
occasioned by proposed license amendments associated with 
changes in plant o'wnership. Among these was a review of pro
posed mergers inVOlving owners of three nuclear plants, one of 
them the Wolf Creek (Kans.) plant, shown above. The plant is 
on the Neosho River, about midway between Wichita and Kan
sas City. 
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ADVISORY COMMITTEE 
ON REACTOR SAFEGUARDS 

The Advisory Committee on Reactor Safeguards 
(ACRS), established by statute in 1957 by revisiori of the 
Atomic Energy Act of 1954, provides advice to the Com
mission on potential hazards of proposed or existing reac
tor facilities and the adequacy of proposed safety stan
dards. The Atomic Energy Act also requires that the 
ACRS advise the Commission with respect to the safety 
of operating reactors and perform such other duties as the 
Commission may request. Consistent with the Energy 
Reorganization Act of 1974, the committee will review 
any matter related to the safety of nuclear facilities spe
cifically requested by the Department of Energy. Also, in 
accordance with Public Law 95-209, the ACRS is re
quired to prepare an annual report to the U.S. Congress 
on the NRC Safety Research Program. 

The ACRS reviews requests for pre-application site 
and standard plant approvals, each application for a con
struction permit or an operating license for power reac
tors, and applications for licenses to construct or operate 
certain test reactors. 

With respect to reactors that are already licensed to op
erate, the committee is also involved in the review and 
evaluation of any substantive licensing changes and cor
rective action resulting from operating events and inci
dents. 

Consistent with the statutory charter of the committee, 
ACRS reports, except for classified reports, are made 
part of the public record. Activities of the committee are 
conducted in accordance with the Federal Advisory Com
mittee Act, which provides for public attendance at and 
partiCipation in committee meetings. The ACRS mem
bership necessary to conduct a balanced review is drawn 
from scientific and engineering disciplines and includes 
individuals experienced in conducting safety-related re
views of nuclear plant design, construction and operation. 

During fiscal year 1991, the ACRS completed its an
nual report to Congress on the overall NRC Safety Re
search Program and other, closely related, matters. It also 
reported to the Commission on the following project
related subjects: 

• General Electric Advanced Boiling Water Reactor 
Design. 

• Licensing Review Basis Document for the Combus
tion Engineering, Inc. System 80 + evolutionary Jight 
water reactor. 

• Preliminary design approval for the Westinghouse 
RESAR SP/90 design. x Restart of the Browns Ferry 
Unit 2 (Ala.) nuclear power plant. 

• Full-term operating license for the Oyster Creek 
(N.J.) nuclear power plant. 

II Full-term operating license for the Palisades (MiCh.) 
nuclear power plant. 

• Full-term operating license for the Dresden Unit 2 
(Ill.) nuclear power plant. 

fit Full-term operating license for the San Onofre Unit 
1 (Cal.) nuclear power plant. 

The committee also provided special topical reports to 
the NRC and others on a variety of issues, including: 

.. Containment design criteria to accommodate severe 
accidents. 

• Evolutionary light water reactor certification issues. 

.. NRC Safety Research Program. 

• NRC staff's Regulatory Impact Survey Report. 

• NRC computer codes and associated documentation 
requirements. 

It "Severe Accident Risks: An Assessment for Five 
U.S. Nuclear Power Plants" (NUREG-1l50). 

II Consistent use of probabilistic risk assessment. 

• Essential service water system failures at multi-unit 
nuclear power plant sites. 

• Individual plant examination of external events for 
severe accident vulnerabilities. 

• Loss of essential service water in nuclear power 
plants. 

• Bolting degradation or failure in nuclear power 
plants. 

The committee also provided advice to the NRC on 
proposed rules, criteria, and regulatory guides, including: 

• Nuclear power plant license renewal. 

• Requirements for design certification under 10 CFR 
Part 52. 

., Inspections, tests, analyses, and acceptance criteria 
for design certification. 



.. Emergency response data system. 

.. Fitness-for-duty requirements for reactor operators. 

,. Selection, training, and qualification of nuclear 
power plant personnel. 

• Containment testing requirements. 

.. Nuclear power plant maintenance. 

II Dry metallic spent fuel storage casks. 

In performing the reviews and preparing the reports 
cited above, the ACRS holds monthly full committee and 
subcommittee meetings as required during the year. 
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Operational Information/Investigations 
And Enforcement Actions 

Chapter 

This chapter covers activities of three NRC offices con
cerned with (1) gaining the fullest possible understanding 
of actual operations at facilities licensed by the NRC, in 
particular of unplanned and unforeseen occurrences 
from which safety lessons may be drawn; (2) investigating 
alleged wrongdoing by licensees, applicants for licenses 
or vendors to licensees, or their contractors; and (3) tak
ing appropriate enforcement action against licensees for 
violations of NRC regulations, through the issuance of 
notices of violation, assessment of civil penalties, and or
ders for the modification, suspension or revocation of li
censes. These three offices are the Office for Analysis and 
Evaluation of Operational Data, the Office of Investiga
tions, and the Office of Enforcement, respectively. 

Analysis And Evaluation 
Of Operational Data 

The NRC Office for Analysis and Evaluation of Opera
tional Data (AEOD), created in 1979, provides the NRC 
with an independent capability for the analysis of opera
tional data. The office serves as the NRC's center for the 
independent assessment of operational events, and it 
manages the review, analysis and evaluation of reactor 
plant safety performances. It is also responsible for the 
NRC's Incident Response Program, Diagnostic Evalu
ation Program, Technical Training Center, and the Inci
dent Investigation Program. And the AEOD office pro
vides support for the work of the Committee to Review 
Generic Requirements. There are two divisions in the 
AEOD office: the Division of Operational Assessment 
and the Division of Safety Programs. AEOD reports di
rectly to the Executive Director for Operations (EDO). 

AEOD undertakes the review and evaluation of oper
ating experience in order to identify (1) significant events 
and associated safety concerns and root causes; (2) the 
trends and patterns displayed by these events; (3) the ade
quacy of corrective action taken to address the concerns; 
and (4) generic implications of these events and concerns. 
Specific AEOD functions include: 

• Analysis of operational safety data associated with all 
NRC-licensed activities and identification of safety 
issues calling for NRC staff actions. 

• Development and implementation of the agency pro
gram on reactor performance indicators, for use by 
regional and headquarters management. 

• Development of the NRC program for diagnostic 
evaluations of licensee performance and direction of 
"diagnostic evaluation" teams. 

• Development of policy, program requirements, and 
procedures for the NRC's investigations of signifi
cant operational events. 

• Identification of needed operational data to support 
safety analyses, and development of agency-wide op
erational data reporting and retrieval methods and 
systems. 

• Development of a coordinated system for the feed
back of operational safety information to NRC of
fices, licensees, and other organizations, as appropri
ate. 

II Preparation of the Abnormal Occurrence Report to 
Congress. 

• Development in consultation with other NRC of
fices, of NRC policy for responding to incidents and 
emergencies, as well as assessing the NRC response 
capabilities and performance. 

• Development of an agency-wide technical qualifica
tions program covering a broad range of technical po
sitions within the NRC staff, and provision for techni
cal training needed by NRC personnel, through 
operation of the NRC's Technical Training Center at 
Chattanooga, Tenn. 

• Continuous staffing of the NRC Operations Center, 
to screen reactor and non-reactor events, and any 
other information reported to the Center, in order to 
assure appropriate NRC reaction to reported events. 

• Serving as the point of coordination for generic op
erational safety information and data systems with in
dustry, foreign governments, and other agencies in
volved with the collection, analysis and feedback of 
operational data. 
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Committee to Review Generic Requirements 

All generic requirements proposed by the NRC staff 
related to one or more classes of reactors, including back
fit requirements, must be reviewed by the Committee to 
Review Generic Requirements (CRGR). The Committee 
is made up of senior NRC managers who review proposed 
new requirements for the purpose of advising the Execu
tive Director for Operations (EDO) about them, in the 
manner described below. 

The members of the CRGR, as of the end of fiscal year 
1991, are: 

Edward L. Jordan (Chairman), Director, Office for 
Analysis and Evaluation of Operational Data. 

Guy A. Arlotto, Deputy Director, Office of Nuclear 
Material Safety and Safeguards. 

L. Joe Callan, Director, Division of Radiation Safety 
and Safeguards, Region IV Office. 

Frank J. Miraglia, Jr., Deputy Director, Office of Nu
clear Reactor Regulation. 

Janice E. Moore, Deputy Assistant General Counsel 
for Advanced Reactors and Special Proceedings, Office 
of the General ,Counsel. 

Brian W. Sheron, Director, Division of Systems Re
search, Office of Nuclear Regulatory Research. 

The Committee seeks to eliminate unnecessary de
mands on licensee and NRC resources. Through its re
view, the CRGR seeks assurance that a proposed require
ment (1) is necessary for the public health and safety, (2) 
is needed for compliance with existing requirements or 
written licensee commitments, (3) is likely to result in sig
nificant safety improvement, or (4) is likely to have an im
pact on the public, industry, and government which is con
sistent with and justified by the safety improvement to be 
realized. 

Following its review, the CRGR recommends to the 
EDO either that the proposed requirements be ap
proved, disapproved, modified, or conditioned in some 
way. The EDO considers CRGR recommendations, as 
well as those of the cognizant NRC office, in deciding 
whether a requirement has been adequately justified. 
From its inception in November 1981 through September 
1991, the CRGR has held 209 meetings and considered a 
total of 356 separate issues. In fiscal year 1991, the CRGR 
held 18 meetings and considered 22 issues, including 
eight generic backfits in the form of three Rules, four Ge-

neric Letters, and one Bulletin. A listing of the 22 issues 
considered follows. 

Generic letter supplement on testing of motor
operated valves to address specific valve deficiencies 
found in NRC-sponsored tests. 

Final rule amendment on pressurized thermal shock. 

Generic letter on proposed resolution of a generic issue 
concerning reactor coolant pump seal failure. 

Final rule amendment on containment structure leak 
rate testing. 

Generic letter on extending surveillance intervals re
quired by technical specifications to accommodate a 
24-month refueling cycle. 

Generic letter on procurement and dedication of com
mercial grade products. 

Generic letter supplement on individual plant exami
nations for severe accident vulnerabilities related to 
external events. 

Revised policy statement and rulemaking alternatives 
on maintenance. 

Bulletin supplement on mechanical steam generator 
tube plugs manufactured by Westinghouse. 

Final rule on nuclear power plant license renewal. 

Proposed rule on training and qualification of nuclear 
power plant personnel. 

Proposed rule amendment on emergency preparedness 
to update and clarify requirements. 

Generic letter on partial resolution of generic issue 
concerning service water systems at multi-unit sites. 

Generic letter on resolution on generic issue concern
ing bolting degradation. 

Final rule on emergency response data systems. 

Final rule amendment on fitness for duty for licensed 
operators. 

Proposed rule amendment on decommissioning fund
ing for prematurely shutdown plants. 

Proposed rule and guidance documents on environ
mental conditions for nuclear power plant license re
newal. 

Generic letter transmitting new inspection guidance on 
determination of equipment operability. 

Generic letter transmitting a case study on problems 
with solenoid operated valves. 

Generic letter on upgrading emergency telecommuni
cations system. 

Generic letter supplement on intergranular stress cor
rosion cracking in boiling water reactor piping. 



The Committee periodically visits operating power re
actors for discussions with the licensee's management, 
and operations personnel as another means of assessing 
the impact of NRC generic communications and new ge
neric requirements on the operation and safety of power 
reactor facilities. During fiscal year 1991, the Committee 
visited Arkansas Nuclear One, Units 1 and 2, operated by 
Energy Operations, Inc. 

Analyses of Operational Data 

Domestic. AEOD analyzes and evaluates the opera
tional experience of nuclear power plants by means of the 
following major data sources: reports submitted by plants 
to the NRC in compliance with the "Immediate Notifica
tion Requirements for Operating Nuclear Power Reac
tors" (10 CFR 50.72), and "licensee Event Report Sys
tem" (10 CFR 50.73), and the voluntary reports on 
component failure submitted to the.Nuclear Plant Reli
ability Data System (NPRDS), which is managed by the 
Institute of Nuclear Power Operations (INPO). AEOD 
also uses plant operating profiles and shutdown data 
found in the licensees' Monthly Operating Reports to 
generate a context for event analysis and also as a source 
of data for normalization of event data (e.g., the calcula
tion of reactor trips-per-l,OOO critical hours). 

As noted above, one of the primary sources of opera
tional event data is the Licensee Event Report (LER). In 
the early 1980's, a major effort was undertaken to prepare 
a rule (10 CFR 50.73) governing the content and the sub
mission of LERs. The rule clarified reporting require
ments and established a more uniform threshold for 
event reporting. The threshold included consideration of 
infrequent events of significance to plant and public 
safety, as well as the more frequent events of lesser sig
nificance that are more conducive to statistical analysis 
and trend detection. Since the implementation of the rule 
in 1984, the events that met the threshold have provided a 
basis for assessing the performance trends of the industry 
as a whole and those of individual licensecs. 

AEOD uses a Sequence Coding and Search System 
(SCSS) for storage and retrieval of LER data. The system 
was developed in the early 1980's and is maintained under 
contract at the Oak Ridge National Laboratory (ORNL\ 
at Oak Ridge, Tenn.; it contains, on the average, 150 
pieces of data related to each LER submitted since 1980. 
The primary purpose of the SCSSis to facilitate the stor
age and retrieval of information relevant to each event 
(e.g., causal and time aspects of occurrences within the 
event sequence). 

As a result of a regulatory impacts survey 
(NUREG-1395), AEOD and NRR staff conducted four 
regional workshops in the fall of 1990 on licensee event 
reporting. The workshops were designed to inform thc in-

dustry on the reporting of data and to obtain industry 
feedback regarding implementation of the reporting 
rules (10 CFR 50.72,50.73, and 73.71). Subsequently, in 
September 1991, AEOD issued "Event Reporting Sys
tems 10 CFR 50.72 and 50.73" (draft NUREG-I022, Re
vision 1), for public commen 1. The final NUREG will con
tain clarifications to ensure complete event reporting and 
will consolidate guidelines for thc two rules into one 
document. 

Foreign. AEOD also employs foreign event data in its 
comparative studies of reactor operational experience; 
the office participated in international meetings during 
the report period, as described under "Interna tional Ac
tivities," later in this chapter. 

Reports of operational events received from the Or
ganization of Economic Cooperation and Development, 
the Nuclear Energy Agency (NEA), and the International 
Atomic Energy Agency (IAEA)-as well as through bilat
eral exchange programs with over 20 countries-supple
ment thcse domestic data. The NRC continues to assess 
foreign operational experience for its applicability to per
formance in the United States. There were about 100 for
eign cvent reports reviewed during this period. The NRC 
also continues to exchange operational data with other 
countries, submitting 55 reports of U.S . .operating experi
ence to the NEA's international incident reporting sys
tem (IRS) during fiscal year 1991. (See "International 
Programs," in Chapter 7.) 

Engineering Analyses of 
Operational Experience 

In 1991, AEOD published one case study and one spe
cial study, and issued a number of engineering evalu
ations and technical reviews, all listed in Table 1. Substan
tial attention was given to identification of accident 
sequence precursors, to analyses of human factors in op
erating events, and to the ongoing Performance Indicator 
Program, as discussed below. 

Operating Experience Feedback Report Solenoid
Operated Valve Problems at U.S. Light Water Reactors 
(C90-01-Published as NUREG-1275, Volume 6). The 
AEOD staff analyzed recent U.S. light-water reactor ex
perience with solenoid-operated valves (SOVs), focusing 
on the vulnerability of safety-related equipment to com
mon-modefailures or degradations of SOVs.1t presented 
information on many representativc events in which com
mon-mode failures or degradations affected, or had the 
potential to affect, multiple safety systems or multiple 
trains of individual safety systems. While plant safety 
analyses may not have addressed such common-mode 
failures or degradati.ons, operating experience indicates 
they are continuing to occur. 
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Table 1. AEOn Reports Issued During FY 1991 

CASE AND SPECIAL STUDIES 

Designation Subject 

C90-01 

S91-01 

Operating Experience Feedback Report Solenoid-Operated Valve Problems 
at U.S. Light Water Reactors 

Performance of Emergency Diesel Generators (EDG) in Restoring Power 
to Their Associated Safety Buses_A Review of Events Occurring at Power 

ENGINEERING EVALUATIONS 

Designation 

E90-09 

E90-10 

E91-0l 

TECHNICAL REVIEWS 

Designation 

T90-13 

T90-14 

T90-16 

T91-01 

T91-02 

T91-03 

T91-04 

T91-05 

T91-06 

T91-07 

Subject 

Additional Factors Affecting the Lift Setpoint of Pressurizer Safety 
Valves 

Evaluation of Boiling Water Reactor Mode Switeh Events 

A Review of Water Hammer Events After 1985 

Subject 

Corrosion and Failure of Service Water Pump 

Seal Problems in Boric Acid Transfer Pumps 

Impact of Pipe Liner Failure on Pump Operation 

Causes of Incorrect System Flows 

Incorrect Rotation of PDP 

Overloaded Emergency Buses 2/91 

Technical Review Report Turbine Overspeed Trip Due to Steam Valve 
Leakage and Condensate 

Setpoint Testing of Pressurizer Safety Valves With Water-Filled Loop 
Seals 

Technical Review Report Deficiencies in External Flood Protection 

Evaluation of Partial Loss of Station Power Events at Prairie Island 
Unit No.2 On December 21 and December 26, 1989 

Issued 

1191 

9/91 

Issued 

10/90 

12/90 

2/91 

Issued 

10/90 

10/90 

11/90 

2/91 

2/91 

4/91 

5/91 

6/91 

7/91 



Common-mode SOY failures and degradations have 
cut across multiple trains of safety systems, as well as mul· 
tiple safety systems. Common-mode SOY failures have 
compromised front·line safety systems and important 
support systems, such as emergency alternating current 
(a.c.) power, auxiliary feedwater, high-pressure coolant 
injection, and scram systems, resulting in reductions in 
safety margins. Many of the common-mode SOY failures 
and degradations observed went beyond conditions ana
lyzed in plant Final Safety Analysis Reports (FSAR) and 
are not modeled in present-day probabi1istic risk assess
ments (PRAs). 

The AEOD staff sought the root causes of the observed 
failures and degradations of SOVs and examined the 
widespread deficiencies found in design and application, 
manufacture, maintenance, surveillance testing, and 
feedback of failure data. 

Some of the more significant common~mode SOY 
events discussed in the report are as follows: 

• Simultaneous common-mode SOY failures that re
sulted in the failure of both emergency diesel genera
tors to start at the Perry (Ohio) plant. 

e Simultaneous common-mode failures within the 
scram system at the Susquehanna (Pa.) plant. 

e common-mode scram pilot solenoid valve failures 
that resulted in primary system leakage outside pri
mary containment at the Dresden (Ill.) plant. 

e Simultaneous common-mode failures of two Says 
and the potential failures of 58 additional SOVs in 
multiple systems at the Kewaunee (Wis.) plant. 

• Simultaneous common-mode failures of main steam 
isolation valves (MSIVs) to close upon demand at the 
Perry (Ohio) and Brunswick (N.C.) plants. 

.. Simultaneous common-mode failures of safety relief 
valves in the automatic depressurization system at 
the Brunswick (N.C.) plant. 

The AEOD staff, concluding that correction of the root 
causes of the SOY problems would reduce the likelihood 
for common·mode SOY failures, recommended that, for 
safety-related applications, licensees (1) verify the com
patibility of SOY design and plant operating conditions, 
(2) verify the adequacy of plant maintenance programs, 
(3) ensure that SOVs are not subjected to fluid contami· 
nation, (4) review SOY surveillance testing practices, and 
(5) verify that Says used in safety-related applications 
have been manufactured, procured, installed and main
tained in a manner commensurate with their safety func
tions. The staff also recommended that an industry group 
take action to improve the mechanism for communicating 
SOY failure data to the manufacturers, for early detec· 
tion and resolution of potential generic problems. 

The case study was forwarded to the NRC Office of Nu
clear Reactor Regulation (NRR) for implementation, in 
January 1991. NRR is considering actions to be taken on 
the recommendations in the case study. Major industry 
organizations (e.g., Electric Power Research Institute 
(EPRI), Institute of Nuclear Power Operations (IN PO), 
Nuclear Management and Resources Council 
(NUMARC) have been given copies of the case study for 
their consideration, especially in light of the last recom
mendation noted above for industry action. The case 
study was issued as NUREG-1275, Volume 6, in Febru
ary 1991, and was disseminated to communicate spread 
the lessons of operating experience presented in the re
port. 

Accident Sequence Precursor Program. The Accident 
Sequence Precursor (ASP) Program, established at the 
Nuclear Operations Analysis Center at Oak Ridge Na
tional Laboratory in 1979, provides a structured means of 
evaluating the safety significance of operational experi
ence. The program is administered' and directed by 
AEOD and emphasizes evaluations of licensee event re
ports (LERs) of U.S. commercial light-water reactors to 
identify and categorize precursors to potential severe 
core damage accidents. 

The ASP method models and evaluates plant equip
ment and human response that could affect the progres
sion of an accident, employing actual failures that have 
occurred along with the probabilities for postulated addi
tional failures. Precursors are important because they are 
combinations of events, actually experienced, which, if ac
companied by additional events or failures, could result in 
reactor core damage. Precursors also can provide insights 
into the capability of a plant to respond to accidents or 
other incidents. Precursors identified in the ASP Program 
have an estimated probability of at least 1E-6 of resulting 
in core damage. (Probabilities designated B-3, E-2, E- 1 
and 1 are considered "highly significant.") 

A nudear plant Accident Sequence Precursor is an ac
tual, observed situation, event, or combination of events 
which, had it or they occurred along with other, postu
lated, events or failures, could have resulted in a plant 
condition leading to severe core damage. 

As indicated by the above definition, a precursor can be 
more than a single event. It can be a combination of 
events in a given plant situation that form a part of postu
lated sequences of events leading to severe core damage. 
Nuclear plant damage cannot occur unless an accident or 
initiating event occurs and plant safety equipment fails to 
respond adequately. Thus, an initiating event, such as a 
loss of off-site power (LOOP) or a loss-of-coolant acci
dent (LOCA), is required along with actual or postulated 
failure of plant equipment whose function is to mitigate 
the effects of the initiating event. In a precursor, not all 
parts of an accident scenario take place; subsequent 
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The graph above covers the period of 1984 through 1990 and 
shows the incidence each year of Accident Sequence Precur
sors-events at nuclear power plants judged to have had the 
potential, given certain other concurrent events or failures, to 
cause severe core damage accidents. The designations 1E-6 
through 1E-2 identify categories of probability that precursors 

phases of a scenario, either initiating event or plant 
equipment failure, have to be postulated. The likelihood 
of these postulated occurrences are estimated using reli
ability data. The two major classes of precursor events are 
these: 

(1) The first class of precursor event involves the un
availability of systems. These are events in which one 
or more safety system was found failed or degraded, 
during surveillance of the equipment. These events 
can be important because, while safety systems are 
degraded or unavailable, the plant can be at in
creased risk to initiating events (e.g., a LOOP) which 
call for response by the system or systems that are 
functionally unavailable. In these unavailability 
events, an initiating event and often additional sys-

could result in core damage, with lE-6 being those less likely to 
do so than 1E-S events, and so forth (E-3, E-2, E-l (lnd 1 are 
categories considered "highly significant"). As the chart indi
cates, the frequency of precursor occurrence has remained 
fairly constant, especially in the latter portion of the period 
represented. 

tem failures have to be postulated for core damage 
to occur. 

(2) The second class of precursor event involves initia
tors or plant challenges. These events may be acci
dents or other initiators requiring plant response to 
mitigate the etIects of the event. The initiator can be 
a LOOP, a LOCA, or other plant transients requir
ing response. The significance of this type of event is 
determined by assessing the degree to which plant 
equipment worked properly to mitigate the effects 
of the initiating event. 

The precursor method uses event tree models to 
evaluate the likelihood of various possible outcomes 
(scenarios) for the events being modeled, resulting in a 
quantitative estimate of the significance of the event in 



terms of conditional core damage probability. The ASP 
methods and models are probabilistic, and they have cor
responding limitations and uncertainties of results. One 
limitation of the results is that the evaluations require an 
estimate by the analyst of the likelihood of not recovering 
failed or unavailable equipment when needed. 

The types of precursor found during calendar years 
1989 and 1990 are generally similar to the types of precur
sors found in previous years; however, the reports tend to 
track the findings of other studies of reactor safety vul
nerabilities, as new knowledge comes to light. For exam
ple, the instrument air system and components associated 
with this system, such as solenoid-operated valves, have 
been shown by AEOD studies to be important. 

Steam generator tube rupture (SGTR) events were 
more frequent during 1989 (two events) than in previous 
years. The SGTR was known to be important because (1) 
if the SG with the leaking tube could not be isolated, con
tinuous flow from the primary to the secondary system 
would occur, depleting water available for core cooling; 
and (2) risks of adverse health effects, though not evalu
ated by ASP, can be associated with these types of events. 
The concern is that, until the SG with the leaking tube is 
isolated, primary side coolan t is discharged in a nearly di
rect path to the atmosphere, with potential consequences 
from the radioactivity in the primary coolant water. (The 
SGTR event that occurred at McGuire Unit 1 (N.C.), on 
March 7,1989, had an estimated conditional core damage 
probability of 7.7 E-4. It was the most significant precur
sor event for 1989.) 

The most significant precursor event in 
1989 was a steam generator tube rupture 
at the McGuire (N.C.) facility, accorded a 
probability for potential core damage in 
the E-4 range (less probable than the 
"highly significant" categories of precur
sor events). The two-reactor facility is lo
cated on the Catawba River, 17 miles 
north of Charlotte, N.C. 

Precursors are still being found that reflect hidden in
herent equipment deficiencies, such as design errors, 
which are only uncovered during design reviews or from 
exceptional demands on the equipment. For example, 
during the Palo Verde Unit 3 (Ariz.) event of March 3, 
1989, manual operation of atmospheric dump valves 
(ADVs) was hindered by equipment designs or conditions 
that increased the likelihood of human error. In this 
event, the ADV equipment room lighting was poor, the 
opening direction to manually operate the ADVs was not 
consistent between valves, and the available procedure to 
operate the equipment was not adequate or was poorly 
written. 

Operational experiences with equipment failures or in
itiating events while the plants are shut down for mainte
nance or refueling have been subject to increased scrutiny 
over the last few years. For example, on March 20, 1990, 
while Vogt1e Unit 1 (Ga.) was shut down for refueling, 
critical a.c. power from the off-site power grid was inad
vertently lost, and the emergency diesel generators, 
which are intended to back up the off-site power for re
dundancy, initially failed; one was subsequently recov
ered. The event had an estimated conditional core dam
age probability of slightly less than 1E-3. 

Table 2 lists precursor events that occurred in 1990. 
Precursors are also displayed in a chart for the years 
1984-1990, according to degrees of importance, i.e., to 
the probabilities of conditional core damage associated 
with them. As the chart indicates, there were no highly 
significant events-events of a probability of 1E-3 or 
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Table 2. Summary of 1990 Accident Sequence Precursor (ASP) Results 

Conditional 
Core Damage 
Probability 

Plant 
Name LER Precursor Description 

1E-1 to 1 

1E-2 to 1E-1 

1E-3 to 1E-2 

1E-4 to E-3 

1E-5 to 1E-4 

1E-6 to 1E-:5 

None 

None 

None 

Vogtle 190-006 

Fort Calhoun 90-020 

Haddam Neck 90-008 

Sequoyah 2 90-012 

McGuire 1 90-017 

Dresden 290-006 

*LOOP and both emergency diesel generators (EDGs) 
inoperable 

EDG failure and similar problem on 2nd EDG 

Incorrect solenoid operated valve installation could 
gas-bind charging pumps 

Gas accumulation in suction side of charging/HPI pump 

Both emergency diesel generators inoperable 

Stuck open safety relief valve followed by scram 

11 events (includes one shutdown event) 

11 events 

"The evaluations this year include two precursor events while the reactors were "shutdown." In ASP llllnlyses of previolls years, shutdown events were not 
qllantitntively evalllnted. 

higher-in the period from 1987 through 1989 (with one 
1E-3 event in 1990). The overall volume of precursor oc
currence has stayed relatively constant throughout the 
period, especially in the last four years shown. 

Analyses of Human Performance in Operating Events. 
AEOD continued its program to expand the staff's under
standing of human performance during reactor events. 
Under this program, teams of NRC staff and contractor 
specialists perform studies of selected events at plant 
sites shortly after the events occur. During fiscal 1991, 
studies were completed for eight events, as follows: 

(1) Braidwood Unit 1 (Ill.) Loss of Reactor Coolant 
(10/04/90) 

(2) Quad Cities Unit 2 (Ill.) Reactor Scram Caused by 
Erroneous Control Rod Withdrawal (10/27/90) 

(3) Millstone Unit 3 (Conn.) Turbine Building Pipe 
Break (12/31/90) 

(4) Oconee Unit 3 (S.C.) Loss of Decay Heat Removal 
(3/8/91) 

(5) Diablo Canyon Unit 1 (Cal.) Reactor Trip and Safety 
Injection (5/17/91) 

(6) Monticello (Minn.) Reactor Trip Due to "Hi-Hi" In
termediate Range Monitor Channels (6/6/91) 

(7) Waterford Unit 3 (La.) Manual Reactor Trip with 
Excess Steam Demand (6/24/91) 

(8) Quad Cities Unit 2 (Ill.) Failure of Main Steam Iso
lation Valve (9/18/91). 

The first AEOD human factors team study during this 
period was of an event at Braidwood Unit 1, which oc
curred on October 4, 1990, at 1:24 a.m., while the plant 
was in cold shutdown. In that event, approximately 600 
gallons of reactor coolant was inadvertently discharged 
through a relief valve, resulting in contamination oflicen
see personnel. The study was conducted as part of a Re
gion III Augmented Inspection Team (AIT) inspection. 
Region III issued the AIT report on October 23, 1990. 
Findings in the study concerned task awareness, coordi
nation and teamwork. At the time of the event, two differ
ent tests were being performed simultaneously on the 



Among the events involving human per
formance which were selected during the 
report period for special scrutiny was a 
reactor "trip," i.e., an unscheduled auto
matic shutdown of the reactor, at the 
Monticello (Minn.) plant, shown here. 
The facility houses a singleboiJ~ng:w~te~ 
reactor; it is located on the MISSISSIPPI 
River, 4S miles above MinneapolisMSt. 
l)auI. 

same system, under the direction of test engineers from 
the control room. The licensed senior control room 
operators, however, were unaware tha~ the testing was in 
progress. It was noted that the test engmeers had been on 
the job for more than 17 hours. 

The second human factors team study involved a Quad 
Cities Unit 2 event that .occurred on October 27, 1990, at 
3:59 p.m., while the plant was in hot standby. The reactor 
scrammed on "hi-hi" intermediate range flux because, 
when the operator inserted the rods to decrease press~re, 
the reactor went subcritical, and, when the operator wIth
drew the rods to increase reactor pressure, he failed to 
recognize the need to follow procedures for re-estab~ish
ing reactor criticality. The study found that th,e operat~o.ns 
crew was not sufficiently aware that careful reaCtIVIty 
management is required while installing and re~ovi?g 
test equipment, in order to avoid either super-cntIcah~y 
or short startup periods. The senior reactor operators dId 
not adequately monitor control rod manipulations by the 
unit nuclear station operator. And the procedure govern
ing operations when going from power operation to hot 
standby did not caution personnel about problems that 
might be encountered with high rod worths. Nor had the 
crew had been prepared and trained to handle th~ plant 
conditions. Finally, while an earlier shift had expenenced 
high-notch worth, information regarding their experie!:ce 
was neither recorded nor passed along to later shilts. 
NRC Information Notice 91- 04, "Reactor Scram Follow
ing Control Rod Withdrawal Associated With ~o~
Power Turbine Testing," was issued as a result oJ thIS 
event. 

The third study concerned a Millstone Unit 3 event that 
occurred on December 31, 1990, with the reactor ope rat-

ing at 86 percent power. The study was performed as p~rt 
of a Region I AIT inspection. During that event two SlX
inch-diameter moisture separator drain lines ruptured 
and discharged hot condensate system steam and water t? 
the turbine building. The ruptures took place shortly af
ter a licensed senior control operator (SeQ) had manu
ally closed a valve in one of the lines, as part of the process 
to isolate and repair a leak in the line. The SeQ was able 
to return to the control room and report the fail ure. The 
control room operators manually initiated a turbine trip 
and a main steam line isolation, and began recovery meas
ures that proved successful. The team study found that it 
may have been less than prudent for plant personnel to 
try to evaluate the significance of the through-wall leak 
without obtaining assistance from engineering personnel. 
There was apparently a lack of awareness that a th~ou.g~
wall pipe leak could be a precursor to a catastrophIc faIl
ure. When the senior control operator (SeO) elected to 
personally isolate the leaking pipe section, control room 
command and control was temporarily degraded. The 
seo escaped injury following the pipe rupture and re
turned to the control room, where he played an important 
role in recovery activity. 

The fourth study was of an event at Oconee Unit 3, on 
March 11, 1991, at 9:00 a.m., in which the decay heat 
removal capability was lost for about ~8 minutes durin~ a 
refueling outage. The study was performed as part of a 
Region II AlT inspection. Several hours pri~r t,o the 
event, some technicians had requested authonzatIOn, to 
perform testing on a Train A emergency ~~mp suctIon 
valve. When the valve was opened by techmcIans, a grav
ity drain path was created from ~he hot leg. A blank 
flange, which.was supposed to be mstalled between the 
valve and the sump, had been installed on the B Train 
line. The water level in the Reactor Vessel fell to the 
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bottom of the hot leg causing a loss of shutdown cooling 
until the valve could be reclosed and water level restored. 
The event study found that procedures used for installa
tion of the flange and the subsequent leakage testing did 
not provide sufficient information for properly identify
ing the line. Labels showing the correct penetration num
ber for each line were available at the sump location, but 
were not given in the procedures for guidance. During the 
installation sequence, maintenance personnel acted in 
parallel, rather than independently, when verifying the 
flange location. Better communication would not have 
prevented this event, but it might well have facilitated a 
quicker termination of the loss of inventory. Operator ac
tions were aid ed by the availability of diverse reactor levcl 
instrumentation during shutdown. For example, the op
erators initially doubled the level drop on the wide range 
instrument, but when the ultrasonic level instrument 
alarm was received, the crew took action to recover. It was 
noted that, since reactor coolant temperature is not 
measured directly, but at the RHR pump discharge, the 
operators were not aware of the extent of the tempera
ture increase in the vessel. Although the consequences of 
this particular event were minor, the potential existed for 
the occurrence of more serious events, such as (1) expo
sure of irradiated fuel, if rapid draindown occurs while 
fuel is being moved; (2) more extensive flooding of the re
actor building, if the borated water storage tank water 
source is not isolated; and (3) boiling in the core within a 
relatively short time, if reactor vessel inventory is not re
stored and decay heat removal is not returned to service. 

The fifth study concerned an event at Diablo Canyon 
Unit 1, on May 7, 1991, at 6:28 a.m. In that event, the re
actor automatically shut itself down from 100 percent 
power, because of an error by an instrumentation and 
controls technician. The technician took a nuclear instru
mentation channel out of service, with another channel 
already out of service, and that act fulfilled the 2-out-of-4 
trip logic that shuts down the reactor. Following the reac
tor trip, multiple steam dump valves "failed open," caus
ing an excessive cooldown and depressurization of the pri
mary system, which initiated a low pressurizer pressure 
safety injection. The study found that the control room 
crew worked quickly and e1Tectively in responding to the 
trip and the safety injection. Several factors contributed 
to the surveillance test error. A calibration procedure did 
not comport with guidelines that would have made the er
ror less likely; the technician had not completed training 
in individual verification; and the goal of completing the 
surveillance before shift change may have created a time
based stress. In addition, the technician, though still in 
training, was working without direct supervision. The con
trol room annunciator "system acknowledge" circuit in 
the plant causes all blinking annunciator tiles to go to 
solid illumination and silences the alarm. Since the single 
acknowledge circuit affects all the alarms, there is an in
creased possibility that an incoming alarm may not be de-

tected. Equipment problems can complicate decision
making and the conduct of an effective emergency 
response. But equipment problems should be anticipated 
and provided for in emergency operating procedures and 
in training. 

The sixth study involved an event which took place at 
the Monticello facility on June 6, 1991, at 4:40 p.m~, while 
operators were attempting to shut down the plant. The 
reactor automatically tripped because of "hi-hi" trips on 
both intermediate range monitor channels. The opera
tors terminated a reactor startup and commenced a reac
tor shutdown because of a leaking safety relief valve. Be
cause decay heat was low, the reactor cooled down and 
added positive reactivity to the core. The cooldown was 
not compensated for by the reactor operators, who al
lowed reactor power to increase, resulting in the reactor's 
automatic shutdown. The study found that the operators 
did not anticipate or understand the effect of the cool
down, nor did they question unusual plant responses. Op
erating procedures did not provide sufficient precautions 
and directions for the conditions that were possible. Fi
nally, command and control by the operating crew did not 
ensure that plant evolutions were sufficiently planned 
and monitored. 

The seventh study examined an event that occurred at 
Waterford Unit 3 on June.24, 1991, in which there was an 
excessive cooldown following a manual reactor trip. The 
event began when a lightning strike caused a turbine trip, 
which in turn caused an automatic power cutback to about 
35 percent. Later, operators noticed that the steam gen
erator (SG) #2 level was increasing and could not be con
trolled; they manually shut down the reactor. Following 
the trip, primary system temperature and SG pressure 
dropped rapidly, and the operators undertook a main 
steam isolation system actuation. The event studyfound 
that the overall response by the control room operators 
following the reactor trip was effective and timely. The 
control room operators felt that training was an impor
tant factor in their ability to respond to this excessive 
steam demand event. The steam generator high-level 
alarm was at 87.6 percent, and the high-level trip setpoint 
was at 87.7 percent. The shiJt supervisor felt he had no 
practical choice but to order the reactor scram when the 
high-level alarm setpoint was reached. 

The eighth study concerned an event at the Quad Cities 
plant. On September 18, 1991, at 6:05 p.m., Quad Cities 
Unit 2 was in an end of cycle coastdown, when the "B" 
main steam line was isolated, and power spiked from 83 
percent to 98 percent; the surge was not detected by the 
control room crew until over three hours later. The in
board "B" main steam isolation valve disc had separated 
from the stem and restricted now in the "B" main steam 
line, causing rcactor pressure to increase from 984 
pounds-per-square-inch to 1,018, resulting in fluctua
tions in power, level, and core flow; but no alarms were 



activated because no setpoints were exceeded. The event 
study found that there was a low level of task awareness 
on the part of the unit operator. Command, control and 
communications were insufficient to detect the off
normal condition. Technical guidance did not exist for 
normal operations within alarm setpoints. Finally, there 
was insufficient control during an earlier reassembly. 

Studies to date of this event have identified such human 
performance issues as task awareness, command and con
trol,. communications, stress, man-machine interface, 
simulator fidelity, shift technical advisor role, tagging, ad
ministrative controls, procedures, training, and the feed
back of operating experience information. AEOD plans 
to continue the program to study events in which human 
performance constitutes either an aggravating or a miti
gating factor. An interim report will be i,ssued in early 
1992 summarizing the results and potential generic find
ings of the program. 

Performance Indicator Program. The Performance In
dicator (PI) Program is one element in the NRC's con
tinuous monitoring of the performance of licensees oper
ating commercial nuclear power plants in the United 
States. Under the direction of AEDO, the program'cur
rently calls for scrutiny of industry-wide data on eight in
dicators, in an effort to detect significant performance 
trends. The eight PIs are (1) the number of unplanned 
automatic reactor scrams while a reactor is critical, (2) the 
number of safety system actuations, (3) the number of sig
nificant events, (4) the number of safety system failures, 
(5) the forced outage rate, (6) the number of equipment
forced outages-per-1,OOO commercial critical hours, (7) 
the collective radiation exposure, and (8) "cause codes." 
Each quarter, the AEOD staff provides a report contain
ing plant-specific data for these eight indicators to the 
Commission and to NRC senior managers. These reports 
are placed in the NRC Public Document Room, and the 
staff transmits plant-specific information and industry av
erage data extracted from each PI report to licensee man
agers. 

Shown in the graphs are overall industry averages for 
the five recent calendar years for all of the indicators ex
cept the cause codes (for which industry-wide trends are 
not calculated). In computing these averages, data were 
excluded for the period when a plant (1) was in an ex
tended shutdown that required Commission approval be
fore either a startup or operation above low power could 
take place, or (2) was no longer in commercial operation. 
The trends indicate continued improvement in overall 
performance, although at a diminishing rate of improved 
performance. 

The PI Program is a single, coordinated, comprehen
sive NRC program that provides a useful perspective on 
operational performance that enhances the NRC's ability 
to recognize changing performance in operating plants 
with possible safety implications. The program is only a 
tool, to be used in conjunction with other tools-such as 
the results of routine and special inspections and the Sys
tematic Assessment of Licensee Performance-to fur
nish the data to NRC managers by which they can decide 
whether any plant-specific regulatory requirements need 
adjusting. The PIs for a given plant, taken as a set, provide 
an additional source of data for appraising the meaning of 
changes in plant operational performance. The PIs often 
focus attention on the need to assess and understand un
derlying causes of identified changes by evaluating other 
available information. 

During fiscal year 1991, the AEOD staff continued ef
forts to upgrade the PI Program through (1) creation of 
appropriate peer groups (of similar plants) among which 
to carry out comparisons of the performance of individual 
plants with the average performance of the group; (2) de
velopment of a methodology to account for the cyclic na
ture of cause code data during the operating cycle; (3) 
sponsorship of development by the NRC's Office of Nu
clear Regulatory Research (RES) of a risk-based indica
tor of safety system unavailability; and (4) participation in 
the International Atomic Energy Agency (IAEA) pro
gram for the development of performance indicators. 

AEOD staff proposed setting up peer groups (groups 
of comparable plants) among which to conduct compari
sons of the reported event data. Nine peer groups, drawn 
up primarily according to design and regulatory issues, are 
to be evaluated, along with the operating cycle methodol
ogy described below, in a test to be carried out in fiscal 
year 1992. 

Early in its peer group development effort, AEOD staff 
recognized that cause code data were cyclic, with a period 
approximating the refueling interval. Further investiga
tion of the phenomenon led to the conclusion that a 
plant's operating phase-startup, power operations, re
fueling, etc. -could have a considerable effect upon 
event reporting. AEOD therefore identified those phases 
of operation in which event reporting varies significantly, 
and then began development of a methodology to present 
plant trends and deviations as a function of operating 
phase. Upon completion of this study, the methodology 
will be evaluated, along with the peer group comparisons, 
in a test program during fiscal year 1992. 
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~ The graphs on these two pages depict five-year trends for 
~ I)erformance Indicators (PI) I-to-7 (the eighth indicator, 
~ "Cause Codes," is not subject to industry-wide calculation), 
i_ beginning top-left and top-right for Ill-l and PI-2 and pro

ceeding in that manner to PI-7, above. The averages shown 
do not incJude data for a period when a plant (1) was in an 
extended shutdown that required Commission approval be
fore either a startup or operation above low power, or (2) was 
no longer in commercial operation. The trends evidence a 
continued improvement in overall performance, but at a di
minishing rate of improvement. 
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In fiscal year 1991, RES continued to evaluate an indi
cator of the unavailability of selected risk-significant 
safety systems. The candidate indicator is the product of 
the fractions of time during plant operation in which each 
train of the system would not have functioned on demand. 
A persistently high value for this indicator could indicate 
that plant programs have not prevented the safety-system 
availability from degrading. 

Since 1985, the IAEA has been involved in the develop
ment and use of perfonnance indicators as part of its Op
erational Safety Indicator Program. Since 1986, AEOD 
has provided the IABA with expert consultants to con
tribute to the development of indicators, and has also fur
nished evaluations by the Operational Safety Review 
Team and the Assessment of Safety Significant Events 
Team. In November of 1990, the IABAconvened a Tech
nical Committee Meeting (TCM) on "The Exchange of 
Experience in Managing Nuclear Power Plant Safety Per
formance Using Numerical Indicators," to discuss nuclear 
power plant management practices seeking to gauge and 
to improve plant performance using numerical indicators. 
AEOD sent a representative to this TCM, which proved a 
useful exchange of information on current and future ac
tivity involving performance indicators. The meeting 
brought out the fact that the need for and uses of per
formance indicators on the part of regulatory bodies dif
fer from those on the part of plant operators. 

Analyses of N on-Reactor 
Operational Experience 

Another AEOD responsibility is the review and evalu
aticm of operating experience of non-reactor programs in
volving the use of materials licensed by the NRC and the 
Agreement States, such as source material, natural and 
enriched uranium, and byproduct materials. 

A Quality Management rule for medical licensees was 
published by the NRC in 1991, containing new definitions 
for the kinds of misadministrations that must be reported 
to the NRC. The rule, to become effective in January 
1992, is expected to reduce substantially the number of 
reports of diagnostic misadministrations received by the 
NRC. 

In 1990, AEOD produced a videotape on the subject of 
desirable practices in preparing and administering radi
opharmaceuticals. The videotape used data from re
ported medical misadministrations to identify those prac
tices that result in the most frequent types of errors. The 
videotape illustrates practices designed to avoid errors in 
preparing and administering radiopharmaceuticals. The 
NRC staff developed the video with support from Oak 

Ridge Associated Universities and Argonne National 
Laboratories. The information presented recognizes the 
commitment of the medical professional community and 
of the NRC to sound medical practices using byproduct 
materials. Copies of the videotape have been distributed 
to all NRC medical licensees and regulatory agencies for 
the Agreement States. 

During fiscal year 1991, the AEOD issued two surveys 
that included a review of 1990 non-reactor and medical 
misadministration reports. These reports were published 
in the 1990 AEOD Annual Rep011 (NUREG-1272, Vol. 5, 
No.2). The non-reactor reports issued in fiscal year 1990 
are listed in Table 3. 

Report on 1990 Non-reactor Events. The dominant 
health concern associated with the use of licensed materi
als is the possible damage that can occur from overexpo
sure to radiation. In 1990,24 non-reactor events were re
ported to the NRC, in which 30 individuals received 
exposures that were greater than those permitted by 
NRC regulations. All of the individuals werc associated 
with NRC licensees. Most of these overexposures repre
sent doses that exceed the quarterly regulatory limits by a 
small amount. There were four exposures to radiogra
phers in which individuals received extremity or local ex
posures that ranged from 100-to-several-thousand rems. 

Other types of incidents reported concerned lost, sto
len or abandoned materials, or leaking sources. None of 
the events reported to the NRC in 1990 had a significant 
impact on public health and safety. 

In May 1991, the NRC was notified that uranium in 
concentrations that exceeded the allowable limit had 
been added to a tank at the General Electric fuel fabrica
tion facility at Wilmington, N.C. The uranium-bearing so
lution was removed without incident. An Incident Investi
gation Team (lIT) was set up to investigate the incident. 
One staff action resulting from the lIT was to expand the 
independent AEOD review of operating experience to in
clude fuel fabrication facilities and to examine the inde
pendent review program for licensee groups not in the 
scope of AEOD activity. Staff action on this matter was 
under way at the close of the report period. 

Medical Misadministration Report. The 467 misadmi
nistration reports received during 1990 involved 573 pa
tients. Of these reports, 443 reports concerned diagnostic 
misadministrations and 24 concerned therapy misad
ministrations. Besides the 24 therapy misadministrations, 
there were two diagnostic misadministrations of 
iodine-131, in which patients received thyroid doses of 
more than 1,000 rads, a dose far in excess of the dose for 
the diagnostic procedures for which they were scheduled. 



Table 3 .. Non~Reactor Reports Issued During FY 1990 

Subject 

Report on 1990 Non-reactor Events, 
NUREG-1272, Vol. 5, No.2, Appendix A 

Report on 1990 Medical Misadministration Events, 
NUREG-1272, Vol. 5, No.2, Appendix B 

The number of therapy misadministrations reported 
during 1990 was about. three times the average number 
reported in the preceding nine years; and the number of 
diagnostic reports also exceeded the prior nine-year aver
age by about 10 percent. Despite increases in the num
bers of reportable events, the error rate for all types of 
misadministrations remained very low. 

The error rate for therapy misadministrations ranged 
from 0.0002-per-procedure for brachytherapy and radio
pharmaceutical therapy to 0.0003-per-patient for 
teletherapy; the error rate for diagnostic misadministra
tions reported was about O.OOOl-per-procedure. 

ABNORMAL OCCURRENCES 

The NRC prepares a quarterly Report to Congress on 
Abnormal Occurrences (NUREG-0090 series), which 
also serves to communicate significant event information 
to licensees, other government agencies, and the public. 
(These reports may be purchased from the Superinten
dent of Documents, U.S. Government Printing Office, 
Post Office Box 37082, Washington, D.C. 20013-7082, or 
the National Technical Information Service, 5285 Port 
Royal Road, Springfield, Va. 22161. Copies are also avail
able for public inspection or copying for a fee at the NRC 
Public Document Room, 2120 L Street (Lower Level), 
N.W., Washington, D.C., or at Local Public Document 
Rooms (LPDRs) throughout the country (see Appendix 3 
for list of LPDRs». 

There were five abnormal occurrence (AO) reports is
sued in fiscal year 1991: NUREG-0090, Vol. 13, No.2 
(April-June 1990); Vol. 13, No.3 (July-September 1990); 
Vol. 13, No.4 (October-December 1990); Vol. 14, No.1 
(January-March 1991); and Vol. 14, No.2 (April-June 
1991). There were no AOs reported for nuclear power 
plants. The five reports describe two AOs at fuel cycle fa-

Issued 

1991 

1991 

cilities, 20 AOs at other NRC licensees (industrial radiog
raphers, medical institutions, industrial users, etc,), and 
six AOs reported by the Agreement States. The reports 
also update the status for certain AOs previously re
ported. 

A list of the AOs reported in the reports cited above is 
given in Table 4, and each one is described below. Seven 
of the events (AOs 90-12, 90-14, 90-16, 90-18, 90-20, 
90-22, and 91-1) resulted in civil penalties proposed by 
the NRC and four of the events (AOs 90-11, 90-12, 
90-22, and 90-24) resulted in orders being issued by the 
NRC (see Appendix 6 for a list of all civil penalties pro
posed and orders issued by the Office of Enforcement 
during the report period, with capsule descriptions of the 
reasons therefor). One of the events (AO 91-6) was con
sidered of potentially major significance and therefore 
was investigated by an NRC Incident Investigation Team 
(see "Incident Investigation Program" later in this chap
ter). 

Abnormal Occurrences at 
Fuel Cycle Facilities 

Significant Degradation of Plant Safety at Nuclear Fuel 
Services, Inc. Nuclear Fuel Services, Inc., in Erwin, 
Tenn., is a fuel production facility that produces nuclear 
fuel for the United States Navy. On November 30, 1990, 
licensee personnel discovered that, two days earlier, 395 
grams of uranium-235, contained in liquid waste, had 
been processed through the waste water treatment sys
tem for collection and disposal of the uranium. This quan
tity was above the administrative criticality safety limit of 
350 grams for the "unfavorable geometry" tanks used to 
hold the waste. (An "unfavorable geometry" tank refers 
to a process vessel that can hold enough uranium to pro
duce criticality, or self-sustained fission, among the ura
nium atoms.) 
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While the amount of uranium-235 was well below the 
amount needed for criticality, the circumstances associ
ated with the event were particularly safety significant. 
Highly concentrated uranium solutions in an adjoining 
part of the process were available in quantities that were 
more than sufficient to have caused a criticality accident 
in the unfavorable geometry tank. The hydrostatic head 
associated with those highly concentrated solutions would 
have been sufficient to force those solutions into the un
favorable geometry tank if the set of normally closed 
valves were faulty or were not fully closed. 

Filling of storage tanks with liquid waste from the sol
vent extraction system in the high~enriched uranium re
covery process began on November 27, 1990. When the 
tanks were full, the contents were recirculated, prior to 
sampling. An operator collected two samples of the liquid 
and submitted them for analysis. The analytical results 
were received on November 28, 1990, and revealed that 
the uranium concentration in the liquid was well below 
the authorized discard limit; hence, the quantity of ura
nium-235 was below the safety limit of 350 grams. The 
liquid waste was then pumped to another tank where it 
was mixed again, sampled for material accountability pur
pos-es, and then pumped to the Waste Water Treatment 
Facility (WWTF). 

On November 30, 1990, the laboratory reported the re
sults of the accountability sample to be above the author
ized discard limit. This higher concentration was con
firmed by analysis of another sample which had been 
obtained when the liquid was received at the WWTF. 
These analyses confirmed each other, and all discharges 
were halted as a special licensee investigation team un
dertook a detailed review to determine the cause and 
needed corrective actions. At about 4:15 p.m., the licen
see reported the incident to the NRC. 

The licensee identified the probable causes of the No
vember 28 event to be (1) less than adequate piping layout 
that allowed uranium solutions to How into the unfavor
able geometry tank, and (2) personnel-related inadequa
cies, in that operators had no knowledge of the potential 
for crossover of highly concentrated uranium solutions 
into unfavorable tanks as the result of open valves or of 
other anomalies in the piping systems. 

Following its review of the incident, the NRC con
cluded that there appeared to be other root causes be
sides those given by the licensee. These causes included: 

(1) The safety basis for the plant was less than adequate 
because a documented safety analysis was not avail
able. 

(2) As a result of the lack of a detailed safety analysis, 
equipment important to safety, such as valves, were 
not properly identified, protected, emphasized in 
plant control documents and training sessions, or 
tested and maintained appropriate to their safety 
function, and did not possess positive closure indica
tion. 

(3) The design basis of the plant was less than adequate. 
The system drawings lacked adequate detail. 

The licensee had missed an opportunity to eliminate 
the problems several years earlier, when modifications 
were made to the piping system. The licensee's reviews of 
the modifications had failed to identify the significant po
tential for uranium solutions to How into unfavorable ge
ometry vessels. 

Corrective actions included modification of the piping 
system to prevent highly concentrated uranium solutions 
from Howing into the unfavorable geometry tanks. A re
view of the fuel recovery facility was initiated to identify 
the nuclear safety features and controls for each unfavor
able geometry vessel. A Nuclear Criticality Safety Per
formance Improvement Program (PIP), that had been in
stituted prior to the incident, was accelerated and 
expanded to address the root causes of the problem. 
Training was also given to fuel recovery personnel to 
make them aware of it. 

The NRC proposed a civil penalty of $10,000, which has 
been paid. In early 1991, the NRC prepared an action 
plan for the licensee's facility. The plan, which is updated 
quarterly, tracks the completion of the licensee's PIP 
items and calls for quarterly NRC and licensee manage
ment meetings on the PIP status, as well as NRC techni
cal reviews of the PIP. Other items addressed in the plan 
include license renewal milestones and management 
meetings on decommissioning l:tctivity. A full-time NRC 
resident inspector began service at the facility on April 
22, 1991. 

Potential Criticality Accident at'the General Electric 
Nuclear Fuel and Component Manufacturing Facility. 
On May 29, 1991, management of the General Electric 
Nuclear Fuel and Component Manufacturing facility in 
Wilmington, N.C., notified the NRC that it had identified 
higher than expected amounts of uranium in a process 
tank of the waste treatment system, posing a potential 
criticality safety problem. The amount was approximately 
2,300 parts-per-million, or 150 kilograms total uranium 
(about 4 percent enriched in uranium-235). The adminis
trative criticality safety limit for transferring uranium into 
the process tank vessel (an "unfavorable geometly" tank 
(see above» was 150 parts-per-million. 



Table 4. Abnormal Occurrences Reported During FY 1991 

OCCURRENCES AT NUCLEAR POWER PLANTS 

AONumber Sllbject 

OCCURRENCES AT FUEL CYCLE FACILITIES 

AO Number 

91-1 

91-6 

Subject 

Significant Degradation of Plant Safety at Nuclear Fuel 
Services, Inc. 

Potential Criticality Accident at the General Electric 
Nuclear Fuel and Component Manufacturing Facility 

OCCURRENCES AT OTHER NRC LICENSEES 
(Industlial Radiographers, Medical Institutions, Industrial Users, etc.) 

AO Number 

90-11 

90-12 

90-13 

90-14 

90-15 

90-16 

90-17 

90-18 

90-19 

90-20 

90-21 

90-22 

90-23 

90-24 

90-25 

91-2 

Subject 

Deficiencies in Brachytherapy Program 

Radiation Overexposure of a Radiographer 

Medical Diagnostic Misadministration 

Administration of Iodine-131 to a Lactating Female with 
Uptake by October 1990 Her Infant 

Medical Therapy Misac1ministration 

Medical Therapy Misadministration 

Medical Diagnostic Misac1ministration 

Significant Breakdown in Management and Procedural 
Controls at a January 1991 Medical Facility 

Medical Diagnostic Misadministration 

Medical Diagnostic Misadministration 

Medical Therapy Misadministration 

Radiation Overexposure of a Radiographer 

Medical Therapy Misadministration 

Radiation Overexposure of a Radiographer 

Medical Diagnostic Misadministration 

Medical Diagnostic Misadministration 

NUREG-0090 Isslle 

None reported during 
FY 1991 

NUREG-0090 Isslle 

Vol. 14, No.1 
June 1991 

Vol. 14, No.2 
September 1991 

NUREG-0090 Issue 

Vol. 13, No.2 
October 1990 

Vol. 13, No.2 
October 1990 

Vol. 13, No.2 
October 1990 

Vol. 13, No.2 

Vol. 13, No.2 
October 1990 

Vol. 13, No.3 
January 1991 

Vol. 13, No.3 
January 1991 

Vol. 13, No.3 

Vol. 13, No.3 
January 1991 

Vol. 13, No.3 
January 1991 

Vol. 13, No.4 
March 1991 

Vol. 13, No.4 
March 1991 

Vol. 13, NO.4 
March 1991 

Vol. 13, No.4 
March 1991 

Vol. 13, No.4 
March 1991 

Vol. 14, No.1 
June 1991 
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Table 4 .. Abnormal Occurrences Reported During FY 1991 
(continued) 

OCCURRENCES AT OTHER NRC LICENSEES 
(Industdal Radiographers, Medical Institutions, Indllstlial Users, etc.) 

AO Nllmber 

91-3 

91-4 

91-5 

91-7 

Sllbject 

Medical Therapy Misac1ministration 

Medical Therapy Misac1ministration 

Medical Therapy Misadministration 

Multiple Medical Teletherapy 
Misac1ministrations 

OCCURRENCES AT AGREEMENT STATE LICENSEES 

AONumber Subject 

AS90-1 Medical Diagnostic Misac1ministration 

AS90-2 Medical Therapy Misac1ministration 

AS91-1 Medical Therapy Misac1ministration 

AS91-2 Overexposure of a Non-radiation Worker 

AS91-3 Extremity Overexposure of a Radiation Worker 

AS91-4 Overexposure of a Radiographer 

During the morning of May 29, the licensee identified 
higher than expected amounts of uranium in a favorable 
geometry vessel in its solvent extraction system, the result 
of earlier problems with controls and equipment in that 
system. The licensee, having shut down the solvent ex
traction process, discovered that higher than expected 
amounts of uranium had also been improperly trans
ferred into an unfavorable geometry waste tank. Licensee 
management was notified and a technical evaluation team 
was convened. In addition, sparging (i.e., mixing) was in
itiated in this tank to minimize the criticality potential by 
preventing an accumulation of material in the bottom of 
the tank. During the afternoon on May 29, the licensee 
notified NRC Region II of the incident. Llter, the licen
see began uranium recovery operations from this tank, by 
means of a centrifuge linked to the tank. 

That same day, 'May 29, the NRC dispatched a Region 
II site team and activated the Headquarters and Region II 

NUREG-0090 Issue 

Vol. 14, No.1 
June 1991 

Vo1. 14, No.1 
June 1991 

Vol. 14, No.1 
June 1991 

Vol. 14, No.2 
September 1991 

NUREG-0090 Issue 

Vol. 13, No.2 
October 1990 

Vol. 13, No.3 
January 1991 

VoL 14, No.1 
June 1991 

Vol. 14, No.2 
September 1991 

Vol. 14, No.2 
September 1991 

Vol. 14, No.2 
September 1991 

Incident Response Centers. The site team arrived early 
on the morning of May 30. At 6:38 a.m., eastern daylight 
time, following discussions with the NRC response cen
ters, the licensee declared an Alert in accordance with its 
Radiological Contingency and Emergency Plan. 

On May 31, the NRC Executive Director for Opera
tions (EDO) requested that the site team be upgraded to 
an eight-member NRC Incident Investigation Team 
(lIT). The licensee continued to remove uranium by cen
trifuge from the tank through June 1. By that day, the li
censee had transferred sufficient amounts of solution 
containing uranium from the tank, via the centrifuge 
process, to other nearby tanks to reduce the uranium in 
the tank to an amount less than the criticality safety limit. 
The licensee then terminated the Alert status and the 
NRC went to a normal response mode in both its head
quarters and regional response centers. 



The IIT identified numerous problems at the plant, in
cluding inadequate management oversight, design defi
ciencies, procedural noncompliance, inadequate incident 
investigation, and a general deterioration of criticality 
controls. IIT conclusions regarding the interrelated root 
causes that contributed to the incident are described un
der Incident Investigation Program, later in this chapter. 

Corrective actions taken by the licensee following this 
incident included: system "walkdowns" and verification 
that documentation matches current plant configuration; 
revision of procedures; retraining of operators; revamp
ing of sampling procedures to ensure adequacy for the 
measurement of uranium; sensitivity training for all plant 
personnel to the importance of following procedures and 
reporting problems; documenting of a scheme for report
ing events; additional management oversight of opera
tors; establishment of an audit system; and development 
of a long term plan to improve performance in staffing, 
emergency response, equipment reliability, and in the en
gineered systems intended to replace administrative 
criticality controls. The license reported the status of 
short and long term corrective actions to NRC Region II 
on a biweekly basis. 

The NRC lIT formal report-"Potential Criticality Ac
cident at the General Electric Nuclear Fuel and Compo
nent Manufacturing Facility, May 29, 1991" 
(NUREG-1450)-was published in August 1991. Based 
on the IIT's findings, the EDO issued a memorandum, on 
August 13, 1991, defining and assigning NRC staff re
sponsibility for generic and facility-specific actions. The 
resolution status or disposition of each IIT staff action will 
be covered in the AEOD annual reports (NUREG-1272 
series). 

Abnormal Occurrences Involving 
Other NRC Licensees 

Physician Gives Brachytherapy Without Evaluation of 
Plans. On March 28, 1990, the NRC received allegations 
pertaining to brachythcrapy treatments at the St. Mary 
Medical Center facilities in Gary and Hobart, Ind. The 
NRC also conducted a special inspection at Porter Me
morial Hospital in Valparaiso, Ind. Although the original 
allegations did not include Porter Memorial Hospital, the 
NRC inspection was made because brachytherapy proce
dures at that facility were performed by the same physi
cian as those at the St. Mary facilities. 

The allegations made to the NRC affirmed that the 
physician, an authorized user of the licensed material, did 
not evaluate patients' treatment plans before giving 
treatment, and that the patients, therefore, did not 
receive the proper, prescribed dose of radiation from the 
brachytherapy. The NRC concluded that the two St. Mary 
facilities were not exerciSing adequate management 

control to assure that NRC requirements were being met. 

The NRC determined that adequate records had not 
been maintained at the Porter Memorial Hospital to per
mit evaluation as to whether the brachytherapy proce
dures had been administered as prescribed and planned. 

Following the NRC inspections, the NRC issued Or
ders to the three facilities suspending brachytherapy pro
cedures until appropriate corrective actions are taken. 

Radiographer's Assistant Wraps Source Around Neck. 
On the evening of April 6, 1990, Barnett Industrial X-Ray 
of Stillwater, Okla., notified the NRC that an incident 
had occurred that evening, while a radiographer and his 
assistant were working at a temporary job site in 
Ardmore, Okla. The radiographic operation involved the 
use of a radiography device containing an iridium-192 
sealed source of approximately 80 curies of radioactivity. 
The licensee reported that the source had become discon
nected from its drive cable and had remained in the 
source guide tube. 

Failing to conduct a radiation survey of the exposure 
device, and thus being unaware that the source had re
mained in the tube, the assistant, having disconnected the 
source guide tube from the radiography device, wrapped 
the source guide tube around his neck while he moved 
equipment at the work site. The licensee's initial estimate 
was that the assistant received an exposure of 4,000 rems 
to the exposed area of his neck. 

Both the assistant and radiographer were referred to a 
radiation oncologist for examination and blood samples 
were obtained. The cytogenetic studies revealed equiva
lent whole-body doses of 17 rems for the radiographer 
and 24 rems for the assistant. The assistant developed 
erythema, or reddening, on the left side of his neck, which 
later showed signs of more significant damage to skin tis
sue, in an area approximately 10 centimeters in diameter. 
The oncologist determined that the observed effect cor
responded to a local skin dose of 5,000-to-7,000 rems. As 
of June 1990, the skin tissue in the individual's neck had 
regenerated, and the physician did not predict any long 
term effects as a result of this exposure. The assistant re
mains under the physician's care. There were no medical 
effects observed for the radiographer. 

The NRC issued an Order prohibiting the radiographer 
and assistant from participating in licensed activity. The 
Order was later relaxed, after the licensee implemented 
corrective actions. The NR C staff proposed im position of 
a civil penalty in the amount of $7,500. 

Procedures Manual Gives Wrong Dosage. On June 8, 
1990, Mercy Memorial Medical Center in St. Joseph, 
Mich., reported a diagnostic misadministration to the 
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NRC. A 70-year-old female patient was scheduled to un
dergo a diagnostic evaluation to determine whether she 
was suffering from an enlarged thyroid gland (substernal 
thyroid). No prescribed radiation dose was indicated. The 
technologist, attempting to order the proper amount of 
radioactive material, noted that her standard dose chart 
(created by authorized users) did not list a dosage for a 
substernal thyroid gland study. The technologist con
sulted the department's procedures manual, which indi
cated that the proper dose for a substernal thyroid gland 
study was 3-to-5 millicuries of iodine-131, or 100-to-200 
microcuries of iodine-123. The technologist then asked 
an authorized user which isotope to usc. The authorized 
user told the technologist to order enough iodine-131 to 
permit visualization ofthe thyroid gland. OnJune 5,1990, 
the patient was given 4.3 millicuries of iodine-131, a dos
age which conformed to the procedures manual. The dos
age listed in the manual, however, was wrong. 'The stan
dard dose for a substernal thyroid scan should have been 
50-to-100 microcuries of iodine-13l. (One millicurie is 
equal to 1,000 microcuries.) The mistake was discovered 
by the Chief of the Nuclear Medicine Department on 
June 6 and reported as a misadministration to the NRC 
on June 8, 1990. 

The licensee estimated that the misadministration rc
sulted in a mean dose to the thyroid gland of 5,752 rads. 
The NRC's medical consultant investigated the case and, 
on the basis of certain assumptions, the estimated the 
dose to be 3,400 rads to the thyroid gland; according to the 
consultant, this dose would yield a 10 percent chance of 
hypothyroidism in the patient, developing over the subse
quent five years. The licensee is monitoring thc patient's 
condition. 

Treatment of Nursing Mother Irradiates Infant's Thy
roid. On June 19, 1990, a nursing mother at the TripIer 
Army Medical Center in Honolulu, Haw., was given a 
4.89 millicurie dose of iodine-131 that resulted in an un
intentional radiation dose to her infant's thyroid gland, 
estimated at 30,000 rads, and a dose to the infant's whole
body of 17 rads. The error was detected on June 21, 1990, 
when the patient returned to the medical center for a 
whole-body scan, which indicated an unusually high 
breast uptake of iodine-13l. In the opinion of the pa
tient's physician and an NRC medical consultant, the in
fant's thyroid function will be completely lost. The infant 
will rcquire artificial thyroid hormone medication for life 
to ensure normal growth and development. 

The physician and nuclear medicine technologist failed 
to make sure that the patient was not breast-feeding. The 
patient had arrived at the medical center from a remote 
South Pacific island; communication between the island 
physician and the Army physicians was poor, and the 

TripIer hospital physicians were not aware that the pa
tient had given birth on June 1, 1990. 

The NRC proposed a civil penalty in the amount of 
$5,000, which was later reduced to $2,500, after consid
eration of the licensee's representations. The civil pen
alty has been paid. 

Lung-cancer Patient Given Radiation to the Brain. On 
June 22,1990, St. Luke's Hospital in Cleveland, Ohio, re
ported that a 57-year-old woman being treated for lung 
cancer had, that day, erroneously been given a 178-rem 
radiation dose to the left side of the head, instead of the 
intended 200-rem radiation dose to the chest area. A 
technologist had set the patient up for brain irradiation 
without looking at the treatment documents. Because the 
misadministration involved a single treatment and be
cause of the dosage involved, no adverse medical effects 
were expected by the licensee. 

Treatment Simulation in Prone Position Results in 
Wrong-side Irradiation. On September 19, 1990, the 
Muskogee Regional Medical Center in Muskogee, Okla., 
notified the NRC that a therapy misadministration had 
occurred involving- treatment administered from Febru
ary 20 to March 12, 1990. The radiation oncologist had 
identified the treatment error on September 6, 1990, but 
had not immediately recognized it to be reportable. The 
error involved administration of 2,160 rads to the right 
posterior neck of a patient, rather than to the left poste
rior neck, as prescribed. 

The oncologist had initially participated in the treat
ment simulation and had approved simulation radio
graphs before the treatment. But the physician failed to 
notice that the wrong side of the patient's neck had been 
the subject of the simulation. The mistake was attributed 
to the fact that the treatment was simulated with the pa
tient in the prone position, rather than in the routine su
pine position. 

The oncologist had palpated an enlarged cervical 
lymph node on the patient's left side during a September 
6, 1990 physical examination, which prompted his subse
quent review of the treatment chart and identification of 
the error. All the records indicated that the right side of 
the patient's neck was treated, although the prescription 
clearly indicated that treatment was to be given to the left 
side. 

The licensce's radiation oncologist has advised the 
NRC that no adverse effects were observed during rou
tine follow-up examinations and that no significant ef
fects are anticipated as a result of the misadministration. 

The NRC proposed a civil penalty in the amount of 
$1,250, which has been paid. 



Nuclear Medical Department Does Iodine-131 Scan 
Before Prescription Arrives. On June 1, 1990, NRC was 
notified by Overlook Hospital in Summit, N.J., that a di
agnostic misadministration involving iodine-131 had oc
curred at the hospital. An outpatient had been scheduled 
for a nuclear medicine study in response to a phone call 
from the referring physician's office. The Nuclear Medi
cine Department personnel understood the doctor's re
quest to be for an appointment for an iodine-131 scan. 
The patient brought the written prescription to the out
patient department and then proceeded to the Nuclear 
Medicine Department for the scheduled study. The writ
ten prescription was not received by the Nuclear Medi
cine Department until after the study was completed. 
When the Nuclear Medicine Department received the 
written prescription, the referring physician's written 
prescription requested a thyroid scan, not an iodine-131 
scan. The patient had a normally functioning thyroid. 

The intended dose to the patient's thyroid was approxi
matelyfour rads from 300 microcuries of iodine-123. The 
administered dose to the thyroid was approximately 1,820 
rads, from 1.4 millicuries of iodine-131. The licensee 
does not expect any significant consequences to the pa
tient. 

Significant Breakdown in Management and Procedural 
Controls. On August 14, 1990, North Detroit General 
Hospital in Detroit, Mich., reported to the NRC that 
films from diagnostic nuclear medicine studies were ap
parently fraudulent. 

The films involved 30 studies performed on 27 patients, 
from July 19-to-27, 1990. During this period, a replace
ment technologist, supplied by a temporary services con
tractor, was engaged by the licensee. The licensee subse
quently discovered that the films for 29 of the 30 
procedures were fraudulent or indeterminate and were, 
therefore, unreliable for patient diagnosis. The films in 
question showed evidence oftampering. Their fraudulent 
character was revealed when a staff technologist made 
comparisons of them with later films, after the contract 
technologist had left. The licensee then reviewed the 
films from procedures performed by the contract tech
nologist. The licensee's investigation determined "con
clusively that the individual had doctored and provided 
fraudulent nuclear medicine studies for interpretation. 
The technologist had submitted nuclear medicine studies 
on patients who had previously been imaged within the 
department during the past two years and altered the 
names on those images and placed the names of the pa
tients he was to have performed studies on in their place." 

The licensee was unable to determine, in most cases, 
whether the diagnostic procedures had actually been per
formed or whether the patients had been administered 

the prescribed radiopharmaceutical for the procedures. 
The diagnostic procedures, with one exception, were not 
considered to be valid, were thus of no use in their in
tended diagnostic function. The licensee offered todo the 
procedures over, but some patients or their physicians 
elected not to have the studies performed again. (In those 
instances in which a second procedure was performed, 
the patient received additional radiation exposure.) The 
radiation doses associated with diagnostic procedures are 
small. 

The NRC proposed a civil penalty in the amount of 
$2,500, which has been paid. 

Wrong Iodine-131 Capsules Used in Thyroid Treat· 
ment. On August 14, 1990, NRC was notified by Copley 
Hospital in Morrisville, Vcr., that a diagnostic misadmi
nistration involving iodine-131 (1-131) had. occurred at 
the hospital on August 7, 1990. A 63-year-old woman un
dergoing 1-131 treatment for primary hypothyroidism was 
administered 112 microcuries, instead of the routinely 
prescribed 10 microcuries. The hospital reported that a 
supply of 1-131 capsules had been ordered with incorrect 
amounts of 1-131. The dose to the thyroid, based upon 
the results of an uptake scan, was calculated at 3.9 per
cent uptake, resulting in an estimated actual dose to the 
thyroid of 29 rads. The licensee does not expect any ad
verse consequences to the patient. 

Part·time Technician Administers Overdose of Tech· 
netium. On September 24, 1990, a consultant to West 
Shore Hospital in Manistee, Mich., informed NRC that 
an 84-year-old female cancer patient received a 
175-millicurie dose of a technetium-99m (Tc-99m) la
beled radiopharmaceutical for an imaging scan of her gall 
bladder, instead of the eight-millicurie dose prescribed in 
the Nuclear Medicine Department's procedures manual. 

The radiopharmaceutical was prepared and admini
stered by a part-time technician who had received only 
two weeks of training in the Nuclear Medicine Depart
ment procedures the previous February and had per
formed only two nuclear medicine procedures since. 

An NRC consultant evaluated the medical conse
quences of the incident and concluded that no biological 
effects should be expected from thc misadministration. It 
is estimated that the doses to the patient's bladder and 
upper large intestine were about 36 raels and 26 rads, re
spectively. 

The NRC proposed a civil penalty in the amount of 
$4,375, which has been paid. 

Iodine-125 Seeds Implanted Too Deeply in Prostate. 
On August 29, 1990, 86 "seeds" of iodine-125 (small 
sealed radiation sources) were permanently implanted in 
an 86-year-old patient at the University of Cincinnati, in 
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Cincinnati, Ohio. The seeds contained a total of 27.5 mi
llicuries of iodine-125. A dose of 16,000 rads was pre
scribed for the prostate gland. The seeds were to be im
planted in the prostate using an ultrasonic probe to view 
and position the implants: 

Subsequent review by. the licensee determined that 
most of the seeds had been implanted too deeply and had 
passed through the prostate into the surrounding tissue. 
Many of the seeds were 5-to-10 centimeters beyond the 
prostate gland. As aresult, the radiation dose to the pros
tate was negligible, compared to the prescribed dose of 
16,000 rads. while, the licensee estimated, the patient re
ceived a dose of 15,000 rads to the tissue beyond the pros
tate gland; this was a dose considerable greater than what 
would have been received if the seeds had been posi
tioned as intended. 

The primary cause of the misadministration appeared 
to be the difficulty of viewing the prostate area while us
ing the ultrasonic probe. The licensee does not anticipate 
any significant effects to the patient as a result of the 
misadministration. 

Radiographer Removes Dosimeters to Conceal Over
exposure. During the evening of October 5, 1990, West
ern Stress, Inc., of Houston, Tex., notified the NRC that 
an incident had occurred earlier that evening while a radi
ographer and his assistant were working at a temporary 
job site in Bordentown, N.J. The radiographic operation 
involved the use of a radiography device containing an 
80.5-curie, iridium-192 sealcd source. The licensee re
ported that the source had become disconnected from the 

. drive cable and remained in the guide tube. 

Operations to perform 35 exposures of welds on a tank 
were planned. After cranking out the source for the sixth 
exposure, the radiographer heard a crash and saw that a 
magnetically mounted stand had fallen and was lying on 
the concrete pad. The source guide tube end-cap, with the 
collimator, had been approximately 10 feet above the 
concrete pad for this exposure. 

The radiographer attempted to crank the source back 
into the camera but found that the drive cable could only 
be retracted a short distance because the guide tube was 
looped. The radiographer dragged the camera back by 
pulling on the drive cable housing to straighten out the 
guide tube. After straightening the guide tube, the radi
ographer retracted the cable fully, and, hence, thought 
that the source was in the camera. The radiographer 
removed his two self-reading pocket dosimeters and his 
thermoluminescent dosimeter badge. The radiographer 
later admitted that he did this to conceal the radiation ex
posure he would later receive. 

The radiographer walked up to the end of the source 
guide tube with his survey meter in his hand but did not 
refer to the instrument. He grasped the end of the source 
guide tube with this left hand and removed the tape which 
held the collimator in place with his right hand. He then 
began to unscrew the source guide tube end-cap from the 
source guide tube to exchange the end-cap for a lighter 
one. As he removed the cap, the source chain containing 
the sealed source fell out of the end-cap assembly onto 
the concrete pad. The radiographer then dropped the 
source guide tube and end-cap, and left. 

Two NRC inspectors investigated the event at the job 
site. Based on interviews conducted with the radiogra
pher and the Corporate Radiation Safety Officer, the 
NRC inspectors estimated that the radiographer received 
a whole- body exposure of about 8.9 rems and an extrem
ity exposure of about 1,070 rems. 

The NRC issued an Order prohibiting the radiographer 
from engaging in NRC-licensed activity on behalf of the 
licensee for a period of one year. A proposed civll penalty 
of $15,000 was issued to the licensee, which has been paid. 

False Assumptions Lead to Iodine-131 Overdose. On 
October 10, 1990, a 60-year-old female patient was re
ferred to the Nuclear Medicine Department of the Wil
liam Beaumont Hospital in Royal Oak, Mich., for io
dine-131 thyroid ablation therapy after undergoing a 
thyroidectomy for cancer. After reviewing the clinical 
data on the patient, the authorized physician-user pre
scribed 175 millicuries of iodine-131 to be administered 
orally on October 15. 

On October 15, the licensee received the patient's oral 
iodine-131 solution from a distributor, together with a 
second vial containing 140 millicuries of iodine-131. The 
latter vial was supplied to meet a weekly standing-order 
from the hospital, to be used as needed during the week. 

The two vials were assayed by a technologist. After the 
assay, the technologist placed both vials side-by-side in 
the "fume hood" located in the nuclear pharmacy. Both 
vials were in their original leaded shields and labeled as to 
their contents. 

The authorized physician-user was ready to administer 
the iodine-131 to the patient, and called for the material. 
Since the technologist who had prepared the dosage was 
not available, another technologist went to the pharmacy 
to obtain the radiopharmaceutical. The administering 
technologist picked up both vials, assuming they were to 
be administered to the patient. The technologist did not 
review the labels on the containers, assuming they were 
the proper doses. The technologist also was not alerted by 
the administration of more than one vial, since that was a 
common occurrence at this facility. 



After receiving the dosage record, the authorized phy
sician instructed the technologist to administer the dose 
to the patient. The authorized-user did not review the la
beling on the containers, believing that because the pa;. 
tient's unit dose record was complete and indicated a dos
age of 180 millicuries, the two vials were the proper ones 
for administration. 

On October 16, the nuclear pharmacist received a re
quest for 25 millicuries of iodine-131, but could not find 
the "standing-order vial." The resulting investigation dis
closed that the vial had been erroneously administered 
the previous day. 

An NRC consultant's evaluation indicated that the 
misadministration should not have any significant medical 
effects on the patient. 

Radiographer's Assistant Irradiated When "Chirper" 
Stops. On November 26, 1990, Tumbleweed X-Ray Com
pany of Greenwood, Okla., notified the NRC that on No
vember 12, 1990, a radiographer's assistant may have sus
tained a possible radiation overexposure to his right hand 
at a temporary job site in Burns Flat, Okla. The licensee 
stated that it was not informed of the incident by the radi
ographer until the morning of November 25, 1990, be
cause the radiographer did not think an overexposure had 
occurred until the assistant radiographer's right hand be
came red and his fingers began to swell. 

On the day of the incident, the radiographer and his as
sistant were working with a radiography device that con
tained a 49-curie, iridium-192 sealed source. The radiog
rapher and his assistant were performing radiographic 
exposures of welds on a 48-inch diameter tank at a fabri
cation shop. While the radiographer was away, the assis
tant set up an exposure and cranked out the source. 

The assistant had turned the crank about two or three 
turns when he saw that the magnetically mounted stand 
that held the guide tube near the tank exterior had fallen. 
The assistant radiographer's alarming personnel dosime
ter (chirper) had alarmed loudly when the guide tube had 
fallen. The assistant stated that he froze for about five 
seconds, and then cranked the source back to the shielded 
position. The assistant's chirper stopped alarming, so he 
thought the source was in the shielded position in the ra
diography device. 

The assistant radiographer walked over to the tank and 
repositioned the magnetic stand and source guide tube. 
The assistant radiographer stated that he failed to pick up 
and use his survey instrument to survey the radiography 
device and the source guide tube because his chirper was 
not alarming. The chirper had been dropped a couple of 
times that night and upon subsequent testing was found 
to be malfunctioning because of a shorted ground wire. 

After the assistant radiographer correctly positioned the 
guide tube with his right hand, he returned to the crank 
handle to proceed with the exposure. 

As he performed this exposure, he noted that his chir
per did not alarm when the source was cranked out. Be
cause of that, he looked at his pocket dosimeter and no
ticed that it was off-scale (greater than 200 millirem). At 
about the same time, the radiographer returned and the 
assistant told him what had happened and that his pocket 
dosimeter had gone off scale. The assistant told the radi
ographer that he did not think that he had received an 
overexposure, but that he thought his pocket dosimeter 
was off scale because he had bumped it earlier. The radi
ographer and his assistant continued to work and did not 
inform the Radiation Safety Officer of the incident until 
the assistant's hand showed clinical signs of a radiation in
jury. 

The radiation injuries that the assistant radiographer 
sustained to his hand indicated that he had grasped the 
guide tube with his thumb, index, and middle fingers, and 
that the source must have been directly beneath the point 
grasped. This information may indicate that the assistant 
radiographer mistakenly cranked the source out, instead 
of in, when the incident first occurred. 

From re-enactments, clinical observations, and calcula
tions, the dose to the assistant radiographer's hand was 
estimated by the NRC to be from 1,500-to-3,000 rems. 
The whole-body dose to the assistant, as measured by his 
thermoluminescent dosimeter, was 365 millirem. Blood 
samples were taken from the assistant for cytogenetic 
tests, the results indicating an equivalent whole-body ex
posure of less than 10 rems. 

On November 29, 1990, the NRC inspector noted that 
the assistant's thumb, index and middle fingers were se
verely blistered and swollen. The assistant was admitted 
to a burn center in Oklahoma City, Okla., for medical 
care. The assistant remained in the hospital for approxi
mately two weeks, during which time he had a skin graft 
performed on his index finger. On January 22, 1991, the 
physician contacted NRC and stated that the assistant's 
middle finger and thumb appeared to be healing and that 
the index finger was grafted as a result of lesions that were 
not healing. The physician also stated that the assistant 
would remain under his care. 

The NRC issued an Order prohibiting the radiographer 
and assistant from participating in licensed activity. Later, 
the NRC issued an Order suspending the licensee's Gen
eral License, and its NRC materials license was termi
nated at the licensee's request. 

Technetium Administered Instead of Indium. On 
November 26, 1990, a patient at the Veterans Admini
stration Medical Center in San Diego, Cal., who was 
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scheduled for the administration of five millicuries of in
dium-Ill for diagnostic imaging of colorectal cancer, was 
mistakenly administered 168 millicuries of 
technetium-99m pertechnetate. 

A technical assistant erroneously had picked up a syr
inge containing the technetium-99m pertechnetate and 
had given it to the physician. The physician failed to posi
tively identify the label on the syringe before injecting the 
contents of the syringe into the patient. 

The error was discovered by the licensee within min
utes after the misadministration, and the patient was ad
ministered 10 drops of iodide and one gram of 
perchlorate to block and flush the thyroid gland respec
tively. 

The patient was placed in a isolated room normally 
used for therapy for two days. The patient was scanned 
approximately 30 hours after the misadministration, and 
the thyroid gland showed no elevated radioactivity. A 
small residual amount of technetium-99m was detected 
in the bladder. Following the scan, the patient was noted 
to be clinically unchanged and was discharged from the 
licensee's medical center. 

whole-body Scan Using Iodine-131 Mistakenly Ad
ministered. On January 24, 1991, Hutzel Hospital in 
Detroit, Mich., notified the NRC that a medical diagnos
tic misadministration had occurred at its facility on 
January 17, 1991. On January 16, 1991, a 37-year-old fe
male patient (who had given birth two days earlier) was 
scheduled to have a thyroid scan. The licensee's normal 
procedure for such a thyroid scan usual1y involves admini
stration of a 50-microcurie dosage of iodine-13 L This 
would typically result in a thyroid dose in the range of 
50-70 rads. The prescription for the procedure was pre
pared by a physician's assistant at the direction of the re
ferring physician. The nuclear medicine technologist sub
sequently discussed the procedure with the physician's 
assistant and questioned whether or not the thyroid scan 
was the appropriate procedure. The technologist indi
cated a whole-body scan to identify thyroid tissue 
throughout the body would be the appropriate test. The 
physician's assistant agreed and submitted a new order for 
the whole-body scan. The iodine-131 was administered to 
the patient on January 17, 1991, with the whOle-body scan 
performed on January 18, 1991. The procedure consti
tutes a misadministration because the referring physician 
had not intended to perform a whole-body scan using io
dine-131. 

The whole-body scan involved a dosage of five mi
llicuries of iodine-131, instead of the 50 microcuries 
which would have been used for the diagnostic procedure 
actually prescribed by the referring physician. 

Prior to administering the iodine-131, the technologist 
determined that the patient was not breast-feeding her 
baby and did not intend to do so. Some direct radiation 
exposure was received by the baby as a result of the pres
ence of the iodine-I31 in the mother's body. This expo
sure, however, was minimal (estimated to be approxi
mately 0.5 millirads), because, as a result of the mother's 
medical condition, the baby was with her for only a 
3D-minute period. 

An NRC consultant estimated that the patient received 
a dose of approximately 6,500 rads to the thyroid. This ex
pospre would carry a slightly increased risk of developing 
hypothyroidism or thyroid cancer. Because the patient 
was lactating, thus concentrating the radioactive iodine in 
the breasts, there would also be an increase in the pa
tient's risk of breast cancer. 

Larynx Irradiated Instead of Brain. On February 1, 
1991, the NRC was notified byWashington Hospital Cen
ter in Washington, D.C., that a therapy misadministration 
involving a teletherapy unit had occurred. A 74-year-old 
patient was to have received 250 rads to the brain for can
cer treatment. The technologist identified the patient, 
but the technologist consulted the chart of another pa
tient without confirming the name on the chart or exam
ining the picture of the patient on the chart. No patient 
treatment area markers, such as tattoos, were used. De
pending on the wrong chart, the technologist initiated 
treatment of the patient's larynx. The thyroid of the pa
tient was not blocked from exposure to the teletherapy 
beam. While the patient was undergoing treatment to the 
larynx, the technologist realized that the wrong organ was 
being treated. The technologist immediately terminated 
the patient treatment. 

It was estimated that 57 rads were delivered to the lar
ynx, and about the same to the thyroid. After termination 
of the larynx treatment, the patient was given the proper 
treatment of 250 rads to the brain. An NRC medical con
sultant noted that there were no acute symptoms and that 
there should be no long term medical implications during 
the expected lifetime of the patient. 

Radiation Therapy of the Eye Results in Overdose. On 
February 1991, the NRC was notified by Hahnemann 
University Hospital in Philadelphia, Pa., that a therapy 
misadministration had occurred at its facility during the 
period from February 14-to-18, 1991, while a patient was 
undergoing radiation therapy for a tumor in the eye. 

A radiotherapy physician prescribed a therapeutic dose 
of 30,000 rads to the base of the tumor and 14,300 rads to 
the apex of the tumor from a custom designed eye plaque, 
or patch, containing seeds of iodine-125. While the physi
cist was designing the eye plaque and calculating the an
ticipated dose, he decided to change to an eye plaque with 
a different radius of curvature. The physicist changed the 



coordinates for placement of each iodine-125 seed used 
in the plaque but failed to change the associated points 
for calculation of dose to various depths within the eye. 

On February 18, 1991, the physicist suspected that an 
error had occurred, while planning treatment for another 
patient with a similar tumor. At that point, he retrieved 
patient data from the computer for the treatment started 
on February 14, 1991, reviewed the data, and confirmed 
that an error had been made. The patient's eye plaque 
was then removed. At that time, the total treatment dose 
was about 59,000 rads to the base of the tumor and 19,500 
rads to the apex of the tumor. The licensee stated that the 
dose received by the tumor was within acceptable medical 
treatment protocols for the type of tumor involved, and 
that no acute effects were observed in the patient. An 
NRC medical consultant stated that there was an in
creased risk of long term adverse effects (e.g., cataract, 
tissue damage). 

Two Hospital Patients with Identical Names: Wrong 
One Given Treatment. On March 28,1991, officials at the 
Clara Maass Medical Ccnter in Belleville, N.J., informed 
the NRC that a therapeutic misadministration, involving 
administration of iodine-131 to the wrong patient, had 
occurred earlier that day. 

A radiotherapy physician prescribed a therapeutic dos
age of 10 millicuries of iodine-131 to a patient for the 
treatment of hyperthyroidism. The physician who was fa
miliar with the patient was not able to administer the 
therapeutic dosage and asked another physician to ad
minister it. In the meantime, a transporter, reviewing the 
patient transport requests, noted that the patient was 
listed in a bed that she believed was assigned to another 
patient. The transporter advised the nuclear medicine 
secretary to check into the discrepancy. The secretary re
ferred to a patient list for the patient's name, noted the 
area of the hospital where the patient's room was located, 
and changed the request form. The secretary did not 
know that there were two patients in the hospital with the 
exact same names. Also, the secretary did not know the 
computer program that generated the patient list did not 
print duplicate entries. The name of the patient who was 
to undergo treatment for hyperthyroidism was not 
printed on the list. 

The physician who was to administer the dose picked up 
the request form and the iodine-131 dosage from the 
Nuclear Medicine Department and went to the nursing 
station on the floor of the patient. The physician did not 
inform the nursing staff that he was about to administer a 
therapeutic dose to one of their patients before going to 
the patient's room. There, he asked the patient his name 
and verified the name on the wrist band, but he did not 
cross check the patient number on the wrist band with the 
patient number on the request form. The physician com-

pleted the request form and returned the patient folder 
to the nurses' station. Within five minutes of the admini
stration of the radiopharmaceutical, the nurses discov
ered the error and informed the physician and the Radia
tion Safety Officer. The licensee administered a thyroid 
blocking agent of 1,000 milligrams of potassium iodide 
immediately, with three subsequent doses of 1,000 milli
grams each given at four-hour intervals. 

The licensee ascertained that the thyroid of the patient 
had received an uptake of between 80 and 100 
microcuries of iodine-131, which would imply a dose of 
between 112 and 140 rads. An NRC medical consultant 
concurred with these figures. The licensee informed the 
NRC that no adverse effects were anticipated during the 
lifetime of the patient as a result of the misadmi
nistration. 

Multiple Teletherapy Misadministrations Discovered 
in Records Review. On April 12, 1991, NRC Region III 
was notified by St. John's Regional Medical Center in 
Joplin, Mo., that a number of cobalt-60 teletherapy 
misadministrations had occurred between September 
1989 and March 1991. Misadministrations (defined as 
therapeutic doses varying by more than 10 percent from 
prescribed doses) were discovered during a review of past 
treatment data in March and April 1991. On April 25, the 
license formally reported that 12 misadministrations had 
occurred. 

Of the 12, three patients received doses 10 percent to 
18 percent higher than the prescribed doses, and nine pa
tients received doses from 10 percent to 27 percent below 
the prescribed doses. All misadministrations resulted 
from erroneous information in the treatment planning 
computer program. All treatments, with one exception, 
involved the use of wedges which consist of a material, 
such as lead, placed in the radiation beam to more evenly 
distribute the prescribed dose of radiation to appropriate 
tissue. The one exception involved an arc treatment, 
which is a technique used to deliver a greater dose to a 
selected point while minimizing the dose to other areas by 
rotating the cobalt-60 source around the patient. 

The treatment discrepancies were first discovered in 
March 1991, when a therapy technologist, preparing for 
an upcoming board certification test, pulled the files of 
previously treated patients to practice hand-calculated 
dosimetry. The technologist later informed licensee man
agement that her results did not match the wedge-related 
treatment doses indicated in the patient files. 

The Radiation Oncology staff began hand calculations 
of all patient treatments. Reruns of the original computer 
calculations also were initiated. By March 29, the recal
culations supported the technologist's contention that ac
tual administered doses had deviated significantly from 
prescribed doses. All of the patients' referring physicians 
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were subsequently notified of the dose differentials, ex
cept for one physician who had left the area. In the latter 
case, the patient was notified directly. Subsequently, the 
patients have been examined by their physicians for 
follow-up care. The licensee stated that no adverse ef
fects have been observed to date. 

Abnormal Occurrences Involving 
Agreement State Licensees 

One Hundred Millicuries Given Instead of 
Microcuries. On November 1, 1989, a patient scheduled 
for the administration of 100 microcurie capsules of io
dine-123 for a diagnostic thyroid scan at Desert Samari
tan Hospital in Phoenix, Ariz., was mistakenly admini
stered a therapeutic dose of 100 millicuries of iodine-131 
and sent home for 24 hours until the normal imaging was 
scheduled. (One millicurie is equal to 1,000 microcuries.) 

When the patient returned for imaging, on November 
2, the imaging camera nooded out, indicating a large over
dose. The hospital immediately notified the Arizona Ra
diation Regulatory Agency (ARRA). The patient was im
mediately hospitalized and isolated (the standard practice 
for thyroid ablation patients). The patient was discharged 
on November 5, 1989. 

The patient's family was contacted and a bioassay was 
performed to determine the thyroid body burden of each 
family member. The thyroid burdens were above the "ac
tion level" for radiation workers (0.4 microcurie), but the 
level was not considered a serious health threat to any 
family member. 

A hospital employee and an ARRA representative sur
veyed and decontaminated the patient's house. Wipe 
tests were used to certify the efficacy of this action. 

It was determined that the hospital staff had not as
sayed the dose in the dose-calibrator before administer
ing it, had not compared the iodine-131 dose label with 
the physician's order, and had not maintained adequate 
records of incoming radiopharmaceuticals. In addition, 
Syncor International, Inc., the radiopharmacy that dis
pensed the dose, had not indicated the type of procedure 
to be followed in using it. 

The ARRA issued an Order reducing the limit on the 
licensee's possession of iodine-131 until corrective ac
tions could be taken. Later, a civil penalty of $12,000 was 
imposed. 

Radioactive Seeds Spill from Receptacle into Patient. 
On April 19, 1990, at the Yuma Regional Medical Center 
in Yuma, Ariz., a patient's uterine tumor was implanted 
with 224 iridium-192 seeds by means of 32 trochars (a 

sharp, pointed surgical instrument fitted with a hollow 
tube), each one containing seven seeds on a ribbon. The 
prescribed dose was about 2,000 rads. A problem was 
noted with snagging of the ribbon in one trochar; five 
seeds were stripped from the trochar when an attempt 
was being made to remove both the trochar and the seeds. 
The trochar had inadvertently been placed in a necrotic 
cavity within the tumor, permitting the seeds to "payout" 
into the ~'wity rattier than being stopped by tissue. 

An unsuccessful attempt was made to remove the five 
stripped seeds, during removal of the other seeds. When 
the trochar that had contained the snagged ribbon was re
moved, it was discovered that the tip of the trochar had 
been bent, presumably by the hardness of the tumor. The 
trochar had not been bent before it was inserted. 

The five seeds were left in the necrotic tumor center. 
These seeds, from the time of emplacement until total 
decay, would deliver a dose cQnsiderably in excess of the 
prescdbed dose. But a medical consultant affirmed that 
the poor prognosis for the patient, from the nature of her 
illness, outweighed any harm from additional radiation. 
(The patient subsequently died from her illness.) 

Consultant Finds Mliltiple Deficiencies in Teletherapy 
Administration. On July 26, 1989, the Good Samaritan 
Medical Center in Phoenix, Ariz., reported to the Ari
zona Radiation Regulatory Agency that a series of three 
misadministrations had occurred involving the use of a co
balt-60 teletherapy unit in the licensee's Radiation On
cology Department. 

The three patients received exposures of approxi
mately 14 percent, 12 percent, and 12 percent greater 
than the prescribed doses of 6,200 rads, 6,480 rads, and 
5,000 rads, respectively; the instrument involved was an 
AECL Theratron-80 unit containing 5,529 curies of 
cobalt-60, assayed on September 16, 1988. A beam
correcting wedge had been used along with a treatment 
planning computer. Although the computer already con
tained a wedge correction factor, the technologist and 
dosimetrist added a second wedge correction factor, after 
checking with the consulting physicist and being told that 
a wedge factor would be required. 

While preparing to treat a fifth patient assigned the 
same treatment protocol, a hand calculation indicated a 
wide discrepancy when compared with the computer
generated treatment time. The discrepancy led to a com
prehensive search of past cases, which revealed the three 
overexposures out of four possible cases. 

All three patients showed signs of skin erythema, or 
reddening, and the first two patients (who had received 
radiation to the larynx region) reported hoarseness and 
pain on swallowing. The licensee stated that these 
symptoms are not unusual for patients undergoing 



radiotherapy, and, in fact, these same symptoms were 
mentioned to the patients as possible side-effects of the 
treatment. 

A consulting physicist was retained to review patient re
cords and the hospital's handling of this case. Among the 
consultant's findings were: 

(1) The hospital staffing level was inadequate for the 
patient load. 

(2) There was a loss of continuity in physics services with 
the departure of one physicist and the hiring of an
other physicist. 

(3) There was poor communication (documentation) re
garding the use of the computer-generated treat
ment plans. 

, The licensee has hired a full time qualified therapy 
physicist and a technical administrator, who will not have 
responsibilities outside of the therapy department. All 
computer-generated treatment plans will be subject to 
hand calculations to verify the computer readings. Proce
dures for use of this computer to generate patient treat
ment plans have been revised. 

The State Agency proposed a civil penalty in thc 
amount of $3,000. 

Overexposure ora Non-radiation Worker. During radi
ography operations, an unmonitored, non-radiation 
worker employed by the Exxon Corporation received a 
whole-body exposure estimated to be between 1.8 and 3.9 
rems from a radioactive source that was not properly 
shielded. The dose exceeds the abnormal occurrence re
porting threshold of 0.5 rem in one calendar year for a 
member of the general public. In addition, a radiographer 
working at an Exxon site received a whole-body exposure 
of about 7.7 rems, on June 14, 1990, during operations by 
the H&G Inspection Company, Inc., of Houston, Tex.; 
the event occurred on a barge at Sabine Pass ncar Port 
Arthur, Tex. 

On July 14,1990, two licensee radiographers were per
forming routine radiography of welds at Exxon's Texas 
Well No.1, located in Sabine Lake, using a Gulf Nuclear 
Model 20V camera containing 60 curies of iridium-192. 
At the completion of a radiograph, the lead radiographer 
(Radiographer A) cranked in the source, approached and 
surveyed the camera and guide tube, and locked the cam:
era. He removed the exposed film and took it to the dark
room. Radiographer A returned to the weld to set up for 
the next exposure. During this procedure, an Exxon em
ployee approached the radiography camera inside the re
stricted area to discuss the next shot with Radiographer 
A. Radiographer A had problems setting up the next shot 

and obtained Radiographer B's assistance. The Exxon 
employee left the area at this timc. 

The two radiographers completed the setup and were 
leaving to make the radiograph when Radiographer B no
ticed that the lead radiographer's survey meter was off
scale on the high side. This indicated that the source was 
not in the shielded position. They moved away from the 
camera and tried to return the source to the shielded posi
tion; they were not successful in this attempt. 

They then unlocked the camera and retracted the 
crank-out handle one-half turn. The camera was relocked 
and pocket dosimeters were checked. The dosimeters 
were off-scale. The Radiation Safety Officer was notified 
of the incident, and the employees were ordered to return 
to the shop. Their thermoluminescent dosimeters (TLDs) 
were mailed in for immediate processing. 

The TLDs indicated that Radiographers A and B re
ceived about 7.7 rems and 1.3 rems, respectively. Because 
the non-radiation worker was not wearing any radiation 
dosimetry, his exposure was estimated by a re-enactment 
of the event and subscquent calculation. This indicated 
that he had received a whole-body exposure between 1.8 
and 3.9 rems. 

There were three root causes identified for the event. 
The first was the locking of the camera with the source in 
the unshielded position. (The licensee stated that there is 
a design ±law in the lock box and that what had occurred is 
not unusual with the Gulf Nuclear Model 20V camera. 
The manufacturer of this camera is no longer in business.) 
The second cause was the failure of the radiographer to 
perform an adequate survey to determine whether the 
source was in the shielded position. Apparently, the radi
ographer went through the motions of performing the 
survey, was complacent about reading the meter, and 
failed to apprehend what his meter was indicating. The 
third cause was inadequate procedures regarding un
monitored personnel entering a restricted area. 

The State agency was considering escalated enforce
ment action, at the close of the report period. 

Extremity Overexposure of Radiation Worker. While 
extracting a 10-curie, cesium-137 source from its hous
ing, a radiation worker at the Rosemount, Inc., Kay-Ray/ 
Sensall Division,in Mt. Prospect, 111., received an overex
posure to his left hand. The actual exposure was not 
precisely known but was considered to most likely fall be
tween 200-and-714 rems. Because the higher value, 
which was indicated by the worker's dosimetry, could not 
be disproved, 714 rems to the left hand was entered into 
the worker's radiation record. The event was investigated 
by the Illinois Department of Nuclear Safety. 

On July 10, 1990, the worker was removing the source 
from a Model 7064P source housing, so that the source 
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could be transferred to a Model 7067 housing, for resale 
to a customer. The worker had approximately three years' 
experience in source loading, although this was the first 
time that he had removed a 10-curie source. Operating 
on this particular source holder (constructed of stainless 
steel and holding a larger than usual activity of 
cesium-137) required precautions? including direct ob
servation and timing of operations by the worker's super
visor. The removal of the source/source holder assembly 
from the source housing was routinely accomplished. Fol
lowing that action, the source/source holder assem bly was 
moved, by the use of tongs, to an area behind a lead
shielded work station and clampcd into place. 

Extraction of the source from the source holder then 
began. This procedure involves physically peeling back 
the crimp on top of the source holder, using a pair of 
sidecutter hand tools. This effort proved unusually diffi
cult, because the material was stainless steel rather than 
aluminum. With about 25 percent of the crimp peeled 
back, the cylinder in which the source was contained sepa
rated from the base of the source holder. Using a pair of 
channel-locks in his right hand, the worker retrieved the 
cylinder containing the source and continued the extrac
tion proccss, using the channel-locks to hold the source/ 
source holder assembly in place. Following the uncrimp
ing of the broken source holder, the worker twice tried to 
extract the source, being successful on his second at
tempt. 'The source was then placed in a lcad pig for even
tualloac1ing into the new device. The total time reported 
by the worker's supcrvisor for the entire procedure was 
four minutes and 45 seconds. 

Previous recorded extremity doses to employees in
volved with source changes on la-curie, cesium-137 
sources from stainless steel source holders were reported 
to be approximately 3-to-4 rems to the hand holding the 
sidecutters. However, because source manipUlation was 
unusually difficult in this case, the supervisor suggested 
that the worker's ring thermoluminescent dosimeter 
(TLD) be processed. On July 12, 1990, the results indi
cated an exposure of 714 rems to the left hand. 

The worker was examined by a physician on the evening 
of July 12. The examination included a physical inspection 
of his hand as well as a blood test. Aside from a slightly 
elevated white blood count, because of the presence of a 
virus, no unusual results were reported by the physician. 
The workcr showed no visible signs of acute radiation 
overexposure to his left hand. He stated that there was no 
discomfort, reddening, swelling or other ill effects suf
fered as a result of this event. On July 20, after further 
blood tests and physical examination, an oncologist/he
matologist informed the worker that all tests were normal 
and that he could find no sign of damage to the worker's 
hands or forearms. Based on these findings, the doctor 

believed that the worker had not been exposed to the high 
level of radiation reported. 

The ring TLD had only been worn for two days. On July 
9, the worker prepared source capsules for disposal, an 
activity which usually results in minimal exposure. On 
July 10, the worker only performed the IO-curie source 
extraction. When not in use, the ring T'LD was stored in a 
drawer at his desk in the stock room. The worker stated 
that no sources are allowed in the stock room, and a sur
vey of this storage area, performed by the State inspec
tors, revealed no evidence of any reading in excess of 
natural background. 

The State agency witnessed a re-enactment of the event 
and concluded that an overexposure occurred but was 
likely considerably less than the 714 rems indicated by the 
TLD. The license was amended to include the licensee's 
corrective actions. The licensee was also cited for the 
overexposure. 

Unshielded Source Causes Exposure; Rain Causes 
Survey Meter Malfunction. During radiography opera
tions, a radiographer employed by Big State X-Ray of 
Eastland, Tex., received an estimated exposure of 35 
rems to his right thigh from a radioactive source that was 
not locked in its shielded position. The event occurred at 
Pride Refinery in Abilene, Tex. 

On November 7, 1990, two licensee radiographers were 
performing radiography outside the Pride Refinery when 
it started to rain. FThey moved their operations inside a 
building so they could continue working. At the comple
tion of the first series of radiographs, Radiographer A 
proceeded to move the camera to the next weld for the 
next series of exposures. He stated that he surveyed the 
camera, got "no reading," locked the camera (but did not 
remove the key from the lock), and then moved the cam
era. He moved to the next weld by picking up and carrying 
the camera, survey meter, and other equipment, dragging 
the crank-out cables behind him. He stepped over some 
obstacles and believes the key turned in the lock and re
leased the source, which was allowed to move outside the 
shield by the crank-out. 

Upon arriving at the next weld, he resurveyed the 
camera and proceeded to set-up the next exposure. (It 
was later determined that the survey meter was not oper
ating correctly because of thc moisture from the rain.) Af
ter completing the set-up, he noticed that the camera was 
unlocked and checked his pocket dosimeter. It was off-· 
scale. He went to the crank-out handle and retracted the 
source about one and one-half turns. He then notified 
Radiographer B of the incident and he stopped opera
tions and had Radiographer A's film badge sent in for im
mediate processing. However, the film was damaged dur
ing shipment and could not be processed. Therefore, his 
exposure was estimated by a re-enactment of the event 



and calculations; these indicated he received a 35-rem ex
posure to the right thigh. 

The primary cause of this incident was the failure of the 
radiographer to properly lock the source in the camera 
and remove the key prior to moving the camera. The radi
ographer also failed to determine whether his survey me
ter was operating correctly after it became wet in the rain. 

The State Agency cited the licensee for the overexpo
sure and the improper procedure. 

INCIDENT INVESTIGATION PROGRAM 

The Incident Investigation Program (IIP) exists to en
sure that the NRC's investigation of significant events is 
timely, thorough, well coordinated, and formally admini
stered. The scope of the program covers the investigation 
of significant operational events involving both reactors 
and non-reactor activity licensed by the NRC. The IIP's 
primary objective is, in general, to ensure that operational 
events are investigated in a systematic and technically 
sound manner, and more specifically, to be sure that all 
available information pertaining to the causes of the 
events is collected, including events involving the NRC's 
own activity, and to provide appropriate feedback regard
ing what has been learned from the events to the NRC, 
the industry and the public. 

By focusing on the causes of operating events and the 
identification of associated corrective action, the IIP 
process provides for a more complete technical and regu
latory understanding of significant events. The lIP com
prises two kinds of investigatory response, based on the 
safety significance of the operational events. Both are 
provided by the NRC team put together to identify the 
circumstances and ascertain the causes of an operational 
event. For an event of potentially major significance, an 
Incident Investigation Team (IIT) is established by the 
EDO, made up of a headquarters-directed team comple
mented by regional staff, as appropriate. The investiga
tion of less significant operational events is conducted by 
an Augmented Inspection Team (AIT), consisting of a re
gionally directed team complemented by headquarters 
personnel and, in some cases, by personnel from other 
Regions. 

In support of the agency's incident investigation capa
bility, an IIT Training Program was developed to provide 
prospective members of an Incident Investigation Team 
with comprehensive guidance and methodology in con
ducting systematic and technically sound investigations. 
The training program was developed by the Office for 
Analysis and Evaluation of Operational Data following 

discussion with representatives of the National Transpor
tation Safety Board, Federal Aviation Administration, 
and National Aeronautics and Space Administration and 
has been continually refined over the years. 

The fourth Incident Investigation Training course was 
held from April 22 through May 5, 1991. The course em
phasized training on IIT guidelines and accident investi
gation techniques, including laboratory case studies. It 
also included an update on changes to the Incident Inves
tigation Program and covered lessons learned from the 
previous two IITs. Course members were pre-selected 
from a roster maintained by AEOD to provide for an ade
quate number of trained and qualified lIT team leaders 
and members with appropriate technical expertise to 
draw on in the event an lIT is initiated by the EDO. 

Of reportable events occurring during fiscal year 1991, 
two were judged to have a significantly hjgh level of safety 
significance to warrant an IIT investigation, while 15 
cvents underwent an AlT evaluation. 

lIT Investigation of the Potential CriticaHy Accident at 
the Generic Electric Nuclear Fuel and Component Manu
facturing Facility. On May 29, 1991, at the General Elec
tric (OE) Company's Nuclear Fuel and Components 
Manufacturing (NFCM) facility approximately six miles 
north of Wilmington, N.C, an estimated 320 pounds of 
uranium was inadvertently transferred to an "unfavorable 
geometry" waste treatment tank. ("Unfavorable geome
try" refers to a container or vessel that can hold enough 
uranium to produce criticality, or self-sustained fission, 
among the uranium atoms.) Because of the tank's con
figuration and the type and quantity of material available, 
the potential existed for a nuclear criticality accident. 
Such an accident would yield a burst of neutron and 
gamma radiation that would likely be fatal to anyone 
within 10 feet of the burst and would cause radiation ex
posures of approximately five rads at 45 feet. (There 
would be no expected off-site radiological impacts.) 

On May 31, 1991, the NRC established an cight
member Incident Investigation Team (IIT) to identify 
probable causes and draw appropriate conclusions. The 
lIT arrived in Wilmington, N.C., on June 2, 1991. The 
team was assembled to represent a broad knowledge of 
facility event analysis, with individual members having 
specific knowledge of fuel fabrication operations, chemi
cal operations, instrumentation and controls, mainte
nance, human factors, radiological emergency prepared
ness, and nuclear criticality safety. 

The team concluded that there were a n umber of inter
related root causes which contributed to the incident. 
Among their findings were these: 

• There was a pervasive licensee attitude that a nuclear 
criticality was not a credible accident scenario. While 
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the licensee understood and recognized that a nu
clear criticality with low-enriched uranium was tech
nically possible, and that there were regulatory re
quirements establishing measures to guard against 
such an event, the licensee's perception was that the 
risk was so low that a criticality accident was intrinsi
cally something that would not happen. 

«» Licensee management did not provide effective guid
ance and oversight of licensed activity to assure that 
operations were conducted in a safe manner. 

«» There was a deep-seated production-minded orienta
tion within the licensee organization that was not suf
ficiently tempered by a "safety first" attitude, particu
larly regarding nuclear criticality safety. 

The team also concluded that the NRC regulatory 
oversight of the fuel facility was deficient in some re
spects. The team noted shortcomings with respect to the 
NRC's regulations and regulatory guidance, license and 
licensing process, and inspection program. This lack of 
sufficient oversight had the effect of contributing to a 
situation where safety margins eroded to the extent that 
the licensee had little or no latitude to accommodate op
erator errors or system difficulties. 

lIT Investigation of the transformer failure and 
common-mode loss ofinstrument power at the Nine Mile 
Point Unit 2 Nuclear Facility. On August 13,1991, an in
ternal failure in the main transformer at the Nine Mile 
Point Unit 2 (N.Y.) nuclear power plant caused a turbine 
trip and reactor scram (Le. automatic reactor shutdown). 
During the fraction of a second before automatic protec
tive features isolated the transformer, the fault caused 
depressed voltages on the transmission system and on the 
in-plant electrical distribution system. Although of very 
short duration, the degraded voltage resulted in a simul
taneous common-mode loss of five "uninterruptible" 
power supplies that powered important control room in
strumentation and other plant equipment. Internal defi
ciencies~common to all five power supplies and un
known to the plant staff-had made the power supplies 
susceptible to failure initiated by degraded voltage. 

Automatic reactor protection systems, including the 
scram, functioned properly. All necessary engineered 
safety features were available and used asneeded. How
ever, control rod position indication was lost, and the op
erators took conservative action, in accordance with their 
procedures, as if there had been a failure to scram. The 
difficulty experienced by the operators because of the loss 
of many normally available plant status indications and 
equipment underscored the importance of the lost power 
supplies. 

The NRC initially dispatched a seven-member aug
mented inspection team (AIT) on August 13, 1991, to in-

vestigate the event. However, because of the apparent 
potential safety significance of the event, and to ensure 
that any generic technical and operational implications 
were well understood, the NRC Executive Director for 
Operations (EDO) upgraded the NRC response to an In
cident Investigation Team, on August 15, 1991. 

The lIT's description of the incident, the methodology 
used in its investigation, and documentation of its findings 
and conclusions are to be issued in NUREG-1455. These 
findings and conclusions will be presented in the agency's 
annual report for 1992. 

DIAGNOSTIC EVALUATION PROGRAM 

The Diagnostic Evaluation Program (DEP) provides an 
assessment of licensee performance at selected reactor 
facilities. The DEP evaluates the involvement of licensee 
management and staff in ensuring safe plant operations, 
the effectiveness of their actions, and the root causes of 
safety-related performance problems. The DEP supple
ments the licensee assessment information provided 
through the Systematic Assessment of Licensee Perform
ance (SALP) Program, Performance Indicator (PI) Pro
gram, and the routine and special inspections performed 
by the NRC Headquarters and Regional Offices. The 
program gives greater depth and dimension to informa
tion available to the decision-making of senior NRC man
agement in the continuing process of assuring nuclear 
plant safety. 

When a diagnostic evaluation is approved for a specific 
reactor facility, a Diagnostic Evaluation Team (DET) is 
authorized and established by the Executive Director for 
Operations (EDO). The DET consists of technical staff 
members from Headquarters Offices, regional and resi
dent inspectors and contractors, if appropriate. Team 
members are selected to provide an unbiased and inde
pendent assessment of plant performance. Emphasis and 
focus is placed on areas of special interest to NRC man
agement. The evaluation process involves observation of 
plant activity, in-depth technical reviews, employee inter
views, equipment "walkdowns," and programmatic re
views in a number of functional areas important to safety, 
such as maintenance, surveillance and testing, manage
ment involvement, technical support, conduct of opera
tions, safeguards and security, plant modifications and de
sign changes, radiation protection, quality assurance, and 
corrective action. 

Diagnostic Evaluation of Oyster Creek Nuclear Power 
Plant. In June 1990, the Executive Director for Opera
tions (EDO) directed that a diagnostic evaluation be con
ducted at the Oyster Creek (N.J.) nuclear power plant. 
The recommendation was based on inconsistent perform
ance reflected primarily in the frequent problems there, 



often resulting in forced plant shutdowns, and the long 
periods required to implement corrective actions. De
spite substantial plant improvements and a demonstrated 
safety-conscious attitude, equipment problems continued 
to challenge the plant operators. A 16-member team 
spent a total of three-and-one-half weeks on-site, and at 
the GPU-Nuclear offices in Parsippany, N.J., during No
vember and December 1990. The subjects covered during 
the evaluation included operations and training, mainte
nance and testing, engineering and technical support, and 
management effectiveness and corrective actions. 

The DET concluded that, at the time of the evaluation, 
Oyster Creek was in a state of transition. The utility was 
still in the process of recovering the material condition of 
the plant, after deterioration resulting from minimal 
maintenance during the plant's early history, and was im
plementing a variety of improvements for future per
formance. Many of the strengths observed in the utility'S 
performance were attributable to the experience and 
skills of individual personnel and managers. As a result of 
the these improving performance trends and currently ef
fective conduct of plant operations, continued overall im
provement was anticipated, although at a pace that was 
hampered by weaknesses in certain work practices. 

The DET concluded that the root causes of Oyster 
Creek's inconsistent performance problems were weak 
administrative control of work, reflected in poor account
ability; complex and inconsistent methods for setting pri
orities in, and tracking of, the work to be done; complex 
corrective action systems; reactive management prac
tices; a lack of systematic means to determine when cor
rective action was necessary; weak supervision and lack of 
independent verification, which caused some inadequate 
evaluations and poorly reasoned decisions; and a general 
lack of rigor and inquisitiveness into work practices, which 
affects management's ability to achieve consistently ef
fective solutions to problems. 

Diagnostic Evaluation of FitzPatrick Nuclear Power 
Plant. In June 1991, the EDO directed that a diagnostic 
evaluation of the FitzPatrick (N. Y.) nuclear power plant 
be conducted. The evaluation was performed in Septem
ber and October 1991. The recommendation was based 
on an apparent decline in plant peci'ormance in three 
functional areas-plant operations, radiological controls, 
and safety assessment/quality verification. A 17-member 
team spent a total of three weeks at the FitzPatrick site, 
and at the corporate and engineering offices in White 
Plains, N.Y. Preparation for the report was under way at 
the close of the report period. The team's findings and 
conclusions will be presented in the agency's 1992 annual 
report. 

TECHNICAL TRAINING PROGRAM 

The NRC Technical Training Center (ITC) works with 
NRC Headquarters Offices and with the Regions in the 
development and implementation of NRC staff technical 
qualification training programs. Technical training is pro
vided initially to impart and thereafter to sustain a level of 
knowledge among NRC personnel-inspectors, operator 
licensing examiners, reviewers, project managers, opera
tions officers, technical managers, and others-with re
spect to reactor technology and other specialized techni
cal subjects, as may be needed by them to perform their 
assigned tasks. Principles of the systems approach to 
training are routinely used throughout the life cycle of 
courses managed by the TIC. The Center, which is lo
cated in Chattanooga, Tenn., is part of the NRC head
quarters organization, within the Office for Analysis and 
Evaluation of Operational Data (AEOD). 

Under the NRC's Diagnostic Evaluation Program, a team 
made up of NRC headquarters and regional staff and, where 
appropriate, contractor personnel visits a facility for an ex
tended and in-depth examination of operations, equipment 
and other aspects of plant performance. This kind of assess
ment is supplemental to the SALP program, the Performance 
Indicator program, and other routine or special inspections. A 
17-member team spent three weeks at the FitzPatrick (N.Y.) 
plant toward the close of the report period. Tbe plant is located 
on the shores of Lake Ontario near Oswego, N.Y. 
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The reactor technology curriculum at the Center com
prises a spectrum of courses involving both classroom and 
simulator training, covering the General Electric, Wes
tinghouge, Combustion Engineering, and Babcock & Wil
cox reactor vendor designs. Reactor technology courses 
are typically presented by TIC staff members. The TIC 
manages the operation, maintenance, and upgrading of 
three full scope reactor training simulators that model 
the General Electric, Westinghouse, and Babcock & Wil
cox reactor vendor designs, and associated computer 
equipment, in support of continuing training needs. 

The core of the reactor technology training provided in 
support ofthe initial qualification programs for NRC staff 
has been the reactor technology full course series, which 
now consists of a three-week technology course, a two
week advanced technology course, a one-week reactor 
simulator course, and a one-week emergency operating 
procedure simulator course. Full course series training is 
provided in each of the U.S. light water reactor vendor 
designs. A variety of other stand-alone reactor technology 
courses have been made available to support other parts 
of NRC staff qualification programs. 

The specialized technical training curriculum consists 
of a number of courses in engineering support, health 
physics, safeguards, and inspcctionor examination tech
niques. The TIC provides specialized technical training 
by means of customized courses developed by the TIC 
staff or by TIC contractors, by coordination of training 
opportunities in courses that are presented by other gov
ernment agencies, and by identification and promotion of 
appropriate commercially available courses that NRC 
personnel can attend on their own. 

During fiscal year 1991, the'ITC conducted or coordi
nated a total of 115 courses in the reactor technology ar
eas and 82 courses in the specialized technical training ar
eas. A total of 2,266 students attended 'ITC courses 
during the fiscal year, although a number of students in 
qualification programs attended multiple courses. These 
courses reprcsent a total of 244 course-weeks, 146 of 
which involved reactor technology training and 98 of 
which involved specialized technical training. All courses 
falling under the TIC program element and listed in the 
annual syllabus of courses arc included in these totals. 
This volume of training represents about 84,000 instruc
tional hours of technical training received by students. Of 
this total, about 51,100 instructional hours involved reac
tor technology training and about 33,300 involved special
ized technical training. (An instructional hour is a one
hour period of training in which a course instructor is 
present or readily available for instructing or assisting stu
dent s. One hour devoted to any of the following activities 
is considered an instructional hour under this definition: 
lectures, seminars, discussions, problcm-solving sessions, 

examinations, on-the-job training, laboratory exercises, 
programmed learning, and simulation exercises.) 

Besides its technical training courses in support of 
qualification programs for NRC technical staff, the TIC 
also provided Reactor Concepts Courses in su pport of the 
orientation program managed by the Office of Personnel, 
reactor technology courses in support of the PRA Tech
nology Transfer Program (also managed by the Office of 
Personnel), and National News Media Seminars in sup
port of the public affairs function of the Office of Govern
mental and Public Affairs. 

The TIC staff also accommodated a number of re
quests for special or non- scheduled courses during the 
year to meet a variety of needs. Special reactor technol
ogy courses are presentcd in General Electric and Wes
tinghouse technology for State of Illinois personnel. Acci
dent/Incident Investigation Workshops were given in 
Regions I, II, III, and V. Other special courses included: 
Mixed Waste Seminars for personnel from NRC's Office 
of Nuclear Material Safety and Safeguards (NMSS), a 
Beta Dosimetry Seminar for Region I, Site Access Train
ing for Canadian employees under contract to NRC's Of
fice of Nuclear Reactor Regulation (NRR), and special 
training sessions for Department of Defense personnel 
supporting the NRR safeguards function. 

There were two meetings of the Training Advisory 
Group (TAG) during the fiscal year. The TAG is a group 
of agency managers who provide field and program office 
management with feedback and advice on training 
programs and help resolve issues involving curricula and 
training requirements associated with NRC staff qualifi
cation programs. Issues dominating these meetings were 
reactor inspector training requirements and technical 
training in support of intern programs. 

A major effort throughout the year was that associated 
with identifying necessary changes to NRC Inspection 
Manual Chapter 1245 (IMC 1245), Inspector Qualifica
tions. This task was accomplished through an IMC 1245 
Work Group, which met at approximately two-month in
tervals throughout the year to develop the most signifi
cant changes to the directive ever issued. 

Considerable effort was devoted during the year to the 
revision of the inspector initial qualification journals (Ap
pendix B to IMC 1245). The number of journals was ex
panded from eight to 17, including 11 journals for region
based inspectors, two for NRR inspectors and four for 
NMSS inspectors. These generic qualification journals 
were last revised in 1983. 

Major adjustments were made in the technical training 
program to keep pace with agency recruiting of technical 
interns. Programs were developed and implemented to 
address the surge in intern hiring during fiscal year 1991 



and early fiscal year 1992. These programs included pres
entation of the Power Plant Engineering Course and de
velopment and implementation of special reactor tech
nology courses for interns. The goal of these front-end 
technical training courses is to minimize the differences 
in experience, practical engineering knowledge, and basic 
reactor technology knowledge between technical interns 
and more experienced personnel who have usually at
tended the reactor technology full series courses. 

A major initiative completed during the year brought 
expanded risk-based perspectives into the technical train
ing curriculum. The intention behind the effort was to 
bring a risk-based culture to TIC courses, to complement 
the existing operationally oriented culture and to increase 
staff awareness of major risk contributors and risk
dominant sequences. The risk-based training develop
ment plan has now been completed for the courses of the 
General Electric, Westinghouse, Combustion Engineer
ing, and Babcock& Wilcox reactor designs. All reactor 
technology full series courses beginning after January 1, 
1991, have taken advantage of this new development. 

INCIDENT RESPONSE 

Events Analysis. The NRC maintains a 24-hour-a-day, 
365-day-a-year Operations Center in Bethesda, Md. The 
Operations Center, which is the NRC's center for direct 
communications, is equipped with dedicated telephone 
connections with all licensed nuclear power plants and 
certain fuel cycle facilities, providing the capacity for the 
NRC to receive reports of, and to deal with, significant 
events occurring at anyone of them. The center receives 
about 3,000 notifications each year from its licensees, pri
marily nuclear power plant operators. During fiscal year 
1991, there were 184 incidents reported to the Opera
tions Center under the NRC emergency classification sys
tem; of these, one was a "site-area emergency," seven 
were "alerts," and 176 were "unusual events." 

The staff at the Operations Center evaluates telephone 
.notifications immediately and, depending on the safety 
significance of the event, notifies appropriate NRC head
quarters personnel and other Federal agencies. In all 
cases, the NRC Regional Office in the area from which 
the facility is reporting the event is notified. Response to 
an event may vary from a simple recording of the circum
stances of the event for later evaluation to an immediate 
activation of response organizations within Headquarters 
and in the affected NRC Region. Upon activation, these 
response organizations evaluate and monitor the event to 
ensure that appropriate actions are being taken to protect 

the health and safety of the public. The NRC recognizes 
that, at this stage, the agency's role is secondary to that of 
the licensee and of off-site organizations, whose immedi
ate responses are defined in their own emergency plans. 

Each of the 3,000 events reported each year to the Op
erations Center by licensees is analyzed to determine 
whether it has any generic implications for other nuclear 
facilities. Event reports are screened for this purpose 
eady on the first working day after receipt. Follow-up of 
plant-specific events is carried out by the appropriate Re
gion. When an event exhibits significant systems interac
tion or otherwise raises questions as to plant safety, an 
Augmented Inspection Team (AIT) or an Incident Inves
tigation Team (lIT) may be formed. (See discussion under 
"Incident Investigation Program," earlier in this chapter.) 
Events that may be significant from a generic standpoint 
receive additional in-depth evaluation and, when appro
priate, the NRC issues a generic communication, such as 
an Information Notice or Bulletin, to potentially affected 
licensees and construction permit holders. 

Operations Center. A prompt incident response capa
bility entails continuous staffing by well trained individu
als with the appropriate resources to receive information, 
assess that information, and communicate swiftly and 
reliably with other involved parties. During fiscal year 
1991, the NRC entered the "Standby" response mode 
one time; this decision required the activation of the 
Headquarters Operations Center and the Region II Inci
dent Response Center. It occurred when the General 
Electric Fuel Fabrication Facility, Wilmington, N.C., no
tified the NRC of a potential criticality event involving 
the loss of solvent extraction control for the nitrate waste 
treatment system. (See discussion earlier in this chapter, 
under "Abnormal Occurrences.") The event was subse
quently classified by the licensee as an Alert. The Opera
tions Center was involved in several other events. The 
Center was staffed to monitor a loss of off-site power at 
the McGuire Unit 1 (N.C.), Zion Unit 2 (Ill.), and Yan
kee-Rowe (Mass.) nuclear power plants; a partial loss of 
control room annunciators at the Millstone Unit 2 
(Conn.) nuclear power plant; and a partial loss of control 
room annunciators and indications, coupled with a reac
tor trip from full power, at the Nine Mile Point Unit 2 
(N.Y.) nuclear power plant (where a Site Area Emer
gency was declared). The Operations Center was also 
staffed to monitor the progress of Hurricane Bob as it 
threatened the east coast nuclear power plants. The tele
communications capability of the Operations Center was 
used by NRC management for teleconference discussions 
of a number of events of potential significance which, as 
they transpired, proved not sufficiently serious to warrant 
staffing of the Operations Center. 
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Various accident scenarios are devised and carried out in on~ 
site exercises involving actual nuclear power plants and the 
NRC Operations Center. One of the exercises conducted dur
ing fiscal year 1991 took place at the St. Lucie facility, located 

During fiscal year 1991, a number of exercises dealing 
with various accident scenarios involving the Operations 
Center were conducted, in order to confirm and maintain 
the capabilities of the agency response personnel. Most of 
the scenarios were concerned with reactor plant 
incidents. The exercises took place at the San Onofre 
(Cal.), St. Lucie (Fla.), Limerick (Pa.), Braidwood (Ill.) 
and Cooper (Neb.) nuclear power plants, and at the Nu
clear Fuel Services Uranium Fabrication Facility (Tenn.). 
In addition, computer generated Nuclear Plant Analyzer 
reactor accident simulations were conducted in Region V. 
All of these exercises were supported through the Opera
tions Center. The NRC participated in a three-day 
"plume phase and ingestion phase" post-emergency "ta
bletop" exercise at Madison, Wis., a simulated accident at 
the Kewanee nuclear power plant involving participation 
by the State of Wisconsin, Wisconsin counties, and Fed
eral agencies. Planning is under way for the next Federal 
Field Exercise. scheduled for 1993. 

on Hutchinson Island, off the east coast of Florida. The view 
shown above is toward the mainland. In the inset are two NRC 
Operations Center personnel taking part in the exercise, on 
March 20,1991. 

Also during fiscal year 1991, the NRC established and 
implemented a State Outreach program, designed to in
crease and improve the NRC's interaction with States 
during exercises and events. The program emphasizes in
creased frequency of exercise participation, attempting to 
exercise with each State on a three-year cycle. In addition, 
the NRC is working with the Office of State Programs to 
participate in meetings, workshops, and other vehicles 
that help describe the NRC assessment tools, response 
capabilities and federally sponsored accident assessment 
courses. As part of this program, the NRC participated in 
exercises at the Palo Verde (Ariz.), Three Mile Island 
(Pa.), and Harris (N.C.) nuclear power plants and made 
numerous presentations to State representatives during 
meetings. 

Two-day workshops were conducted for State and local 
response personnel in each of the Regional Offices. This 
training was on the technical procedures (set forth in the 



Response Technical Manual) used by the NRC to assess 
accidents during its response. About 120 State and local 
personnel received this training. 

Throughout the year representatives of other Federal 
agencies, industry, State and local government, and for
eign countries toured the Operations Center and were 
given detailed descriptions of the NRC response role and 
of typical activity within the Operations Center during an 
exercise or an event. 

Region Response Capability. Each Regional Office 
also maintains its own incident response capability and an 
incident response center designed to support the agency 
response during a licensee Alert or in the NRC standby 
mode. The extent of Regional Office response to an inci
dent is based on a pre~defined classification of the event. 
A regional base team and a regional site team are assem
bled for a significant event. Headquarters and the Region 
monitor licensee performance until a decision is made to 
dispatch a team to the site. An initial site team of 
12-to-18 specialists, led by the Regional Administrator, 
will usually be at the site some 2-to-8 hours after being 
dispatched. When the site team has been fully briefed by 
licensee management and by the resident inspector, and 
is prepared to carry out its assignments, the Chairman of 
the NRC or his designee would consider transferring ap
propriate responsibility and authority to the Regional Ad
ministrator, who would then be designated the NRC Di
rector of Site Operations. In the event an extended NRC 
response is indicated, the initial site team will be aug
mented by personnel from Headquarters andlor other 
Regions. 

Each Region has prepared its own supplement, with 
specific implementation details, for the NRC Incident 
Response Plan. Regional response capabilities are as
sessed annually, and the Regions participate in several ex
ercises each year, at least one of which includes participa
tion by headquarters personnel. 

Coordination with Other Federal Agencies. The NRC 
has participated actively in the development of the Fed
eral Response Plan (FRP). The FRP is being developed 
by the Federal Emergency Management Agency (FEMA) 
as an umbrella plan for coordinating the Federal re
sponse to all major disasters. The NRC participates in the 
FEMA-chaired Federal Radiological Preparedness Co
ordinating Committee and its subcommittees on Federal 
Response, Training, Transportation, Public Information, 
Emergency Instrumentation and Potassium Iodine Use. 
The NRC was also very active in the initial planning and 
preparations for the Federal Field Exercise (FFE) sched
uled for February 1993. The FFE will be a very large ef
fort designed to demonstrate the integrated response of 
State, local and Federal agencies to a severe reactor acci
dent. 

During 1991, substantial improvements were made in 
the level of coordination and understanding among the 
Federal agencies with roles during a reactor accident. 
These were mainly the result of: 

" The NRC's conducting workshops in each Regional 
Office on Federal interface during a response for re
gional staff and representatives from the local offices 
of the other Federal agencies with response roles. 

I\l1I) The NRC's developing procedures for the prompt 
deployment of the Department of Energy (DOE) 
monitoring resources, when requested by NRC. 

® The NRC's fully integrating rcpresentatives from 
Environmental Protection Agency (EPA), Depart
ment of Agriculture (USDA), Department of Health 
and Human Services (HHS), DOE, ,National Oceanic 
and Atmospheric Administration (NOAA), and 
FEMA into the NRC response. 

I\l1I) The NRC's participating in Response 91A, the first 
exercise of the FRP that simulated an earthquake in
volving seven States. 

@ The NRC's assisting EPA in revision of the Protec
tive Action Guides for radiological emergencies. 

Ii The NRC's assisting FEMA in revising evaluation 
documents for review of State and local emergency 
preparedness. 

11& The incorp'ora tion of Emergency Response Data Hu
man Services (HHS), DOE, National Oceanic and 
Atmospheric Administration (NOAA), and FEMA 
into the NRC response. 

11& The NRC's participating in Response 91A, the first 
exercise of the FRP that simulated an earthquake in
volving seven states. 

11& "-The NRC's assisting EPA in revision of the Protec
tive Action Guides for radiological emergencies. 

@) The NRC's assisting FEMA in revising evaluation 
documents for review of State and local emergency 
preparedness. 

Emergency Response Data System. The Emergency 
Response Data System (EROS) provides for licensee
activated transmission of pre-selected plant data from on
site computers to a computer at the NRC Operations 
Center, during emergencies at commercial nuclear power 
plants. Implementation of ERDS was initiated in 1988. 
During 1990 and 1991, the NRC portion of the system was 
installed and tested in the Operations Center. Initialli
censee implementation was accomplished under a volun
tary program. Under that program, 22 reactor units estab
lished operational ERDS links. Regulatory rulcmaking to 
require implementation of ERDS at all commercial nu
clear power plants was completed in 1991, and the final 
rule was published in the Federal Register on August 13, 
1991. It is expected that the remaining plant connections 
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will be completed by the end of 1993. In addition to licen
see implementation of the system, State governments 
have expressed an interest in obtaining data during plant 
emergencies through the ERDS system. A memorandum 
of understanding is being developed between the NRC 
and the States of Michigan, Pennsylvania, Oregon, Ohio, 
Georgia, Washington, Tennessee, New York and New 
Jersey to formalize the establishment of an ERDS work 
station for use by State emergency response personnel. 

Emergency Response Training. During fiscal year 1991, 
extensive staff response training was conducted for the 
NRC Headquarters, each Regional Office and other Fed
eral and State response organizations. In all, about 700 
people have attended one or more courses on some as
pect of the NRC response program. This is about a 100 
percent increase in Emergency Response training as com
pared with fiscal year 1990. The training included: 

@ NRC Headquarters and Regional Office training on 
computer codes used for consequence projection. 

• NRC Headquarters and Regional Office training on 
the standardized electronic mail system. 

• Emergency response workshops presented in each 
Region whose participants included representatives 
from NRC Headquarters, Regional Offices, EPA, 
DOE, and HHS. Topics discussed were the NRC re
sponse procedures and interfaces with other re
sponse organizations. 

@ Two-day courses in each Region on the standard 
technical procedures contained in the Response 
Technical Manual (RTM-91, NUREG/BR-01S0). In 
addition, a one-week advanced course was held in 
Headquarters on these tools. 

• A prototype course on Federal Radiological Moni
toring and Assessment Center (FRMAC) operations. 

Emergency staff' response training continued during the re
port period for NRC Headquarters, each Regional Office, and 
other Federal and State response organizations. Region I 
(Philadelphia) personnel are shown above during an emer
gency exercise. 

@ Discussions of Emergency Response involving Head
quarters, Regional Offices, EPA, DOE, and HHS. 
Topics discussed were the NRC response procedures 
and interfaces with other response organizations. 

!III Two-day courses in each Region on the standard 
technical procedures contained in the Response 
Technical Manual (RTM-91, NUREG/BR-OlSO). In 
addition, a one-week advanced course was held in 
Headquarters on these tools. 

!III A prototype course on Federal Radiological Moni
toring and Assessment Center (FRMAC) operations. 

Emergency Response Technical Tool Development. 
During fiscal year 1991, a Response Technical Manual 
(RTM-91, NUREG/BR-0150), was published. RTM-91 
contains easy to use procedures and training materials for 
use during an accident for: 

" Classification assessment 

GIll Core condition assessment 

GIl Projection of reactor accident consequences 

!III Assessment of UF6 accidents 

!III Determination of protective actions for the public 

• Implementation of EPA and FDA guidance on re
entry and ingestion issues 

• Radiation exposure control for NRC workers 

.. Obtaining assistance from DOE for monitoring and 
medical consultation 

«& Putting an accident in perspective for the public. 

Work continued on the RASCAL model which is a 
computer code used to project consequences during acci
dents. This code is fast becoming the standard in the 
United States. Many utilities and states use RASCAL, 
and DOE is considering using it for their facilities. In ad
dition, development of Graphic Image Systems and of im
proved electronic mail capabilities has continued. 

A program has been initiated by the NRC to augment 
the assessment capabilities of the Reactor Safety Team 
(RST) during a response to a nuclear power plant emer
gency. The program involves the development of an ex
pert system known as the Reactor Safety Assessment Sys
tem (RSAS). The RSAS will be used as an independent 
tool by the RST to monitor and display the status of a 
plant's Critical Safety Functions, i.e., those plant condi
tions without which core damage becomes a possibility. 
Assessment information derived from RSAS will be lim
ited to use by the RST, to confirm their assessment or 
identify potential inconsistencies between RSAS and 
their assessment. 



The first test of the Reactor Safety Assessment System 
(RSAS) for the Braidwood (Ill.) plant was conducted with 
on-line ERDS data feed, during an NRC and licensee ex
ercise. Other tests were performed using a real-time 
ERDS feed from a NRC full scope training simulator at 
the Technical Training Center. Simulator testing at the 
Center will be the means of evaluating the RSAS for all 
four reactor models. Other work completed in fiscal year 
1991 includes the development of building tools used in 
developing plant-specific models and the support system 
dependency matrix; the transfer of RSAS software to a 
UNIX based work station platform; and the collection of 
all PWR plant-specific data. During 1991, RSAS was 
demonstrated at the American Nuclear Society topical 
meeting, entitled Al91, Frontiers In Innovative Comput
ing for the Nuclear Industry, held in Jackson, Wyo., and 
the International Atomic Energy Agency (IAEA) work
shop entitled Demonstrate and Review Expert Systems 
Prototypes, held in Springfields, United Kingdom. 

Work planned for fiscal year 1992 includes the comple
tion and verification of plant-specific information; the 
creation of plant-specific files for most plants, the devel
opment and integration of the BWR generic knowledge 
structure; and continued testing of the software code and 
knowledge base. RSAS will be involved as a test case for a 
formal validation and verification project for expert sys
tems, jointly sponsored by the NRC and Electric Power 
Research Institute (EPRI). 

Office of Investigations 

The Office of Investigations (01) carries out investiga
tions of alleged wrongdoing by individuals or organiza
tions other than employees of the Nuclear" Regulatory 
Commission (NRC) or NRC contractors. (Allegations in
volving NRC employees or NRC contractors come under 
the purview of the NRC Office of the Inspector General 
(see Chapter 10)). Thus, 01 is concerned with the activi
ties of NRC licensees, applicants for licenses, licensee 
contractors and vendors. 

In fiscal year 1991, 01 opened 60 cases and closed 65 
cases. Eighteen cases were referred to the Department of 
Justice for consideration of possible prosecution. Five 
cases were closed for administrative reasons. 

During fiscal year 1991, 01 continued to investigate the 
sale of counterfeit and substandard parts-such as fasten
ers, electrical relays, valves, and circuit breakers- to utili
ties operating nuclear power plants. 01 also continues to 
participate in the interagency working group (IWG) on 

problem parts and suppliers, and the office plays a leading 
role in the IWG's subgroup of Federal investigative per
sonnel. The interagency cooperation fostered by these 
groups has proved to be mutually beneficial. Cooperative 
efforts have resulted in the successful prosecutions of 
Stokley Enterprises and CMA International, based upon 
joint investigations by 01, the Naval Investigative Service, 
and the Seattle-based NORDECON Task Force. 

Three Reports of Investigation concerning product 
substitution fraud were referred to Department of Justice 
for prosecutive consideration. One referral, involving 
Stokley Enterprises, Inc.lSpectronics, Inc., resulted in 
the conviction of William Stokley and his company on 
charges of conspiracy to traffic in counterleit goods and 
trafficking in counterfeit goods (electrical relays). Wil
liam Stokley was sentenced to two years in Federal prison, 
fined $7,500, and ordered to pay $350,000 in restitution. 
Stokley Enterprises, Inc., was fined $30,000 and ordered 
to pay $2.5 million in restitution, less the amount of rest i
tution personally paid by Stokley. 

A case involving CMA International, which had been 
referred to the Department of Justice in September 1990, 
resulted in CMA and its owner, Clifford Ashley, each 
pleading guilty to conspiracy to traffic in counterfeit 
goods (valves). The conspiracy involved counterfeit valves 
which were installed at the Diablo Canyon (Cal.) nuclear 
power plant, the Vogtle (Ga.) nuclear power plant, and 
the U.S. Marine Corps Base in Quantico, Va. Mr. Ashley 
faces a maximum penalty of five years imprisonment and 
a $500,000 fine; CMA faces a possible $500,000 fine. Sen
tencing was set for December 6, 1991. 

Cooperation between 01 and other agencies was fur
ther demonstrated in the case of a Maryland firm, Data 
Measurement Corporation, which sold radioactive 
sources to an unlicensed plywood manufacturer in Vir
ginia. Information developed by 01 during this investiga
tion was provided to the State of Maryland's Department 
of Environment, which conducted an inspection of Data 
Measurement. The inspection revealed several viola
tions, including the shipment of unlicensed radioactive 
sources to the Oriented Strand Board Plant, Skippers, 
Va. As a result of the efforts of 01 and the subsequent 
State inspection, Data Measurement agreed to pay a 
$2,000 fine. 

Other Convictions/Guilty Pleas 

As a result of an OI:Region I investigation, Stanford 
Mining, Inc. (SMI), waived indictment in U.S. District 
Court, Pittsburgh, Pa., on August 5, 1991, and entered a 
plea of guilty to conspiring to improperly transfer and dis
pose of three nuclear weigh scales, in violation of Title 42, 
U.S. Code, Section 2273. SMI was fined $30,000. The 
president of the company was scheduled for trial for his 
complicity in the transfer of the weigh scales. 
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OI:Region IV conducted an investigation of Saturn 
Wireline Services, Inc. (SWS), Tulsa, Okla., regarding 
unlicensed well logging activity, between July 1986 and 
December 1986. During the course of the investigation, 
the owner of SWS made false verbal statements to the in
vestigator; the matter was referred to the Department of 
Justice. On August 23, 1991, the owner pleaded guilty. 
Sentencing was pending at the close of the report period. 

Enforcement Actions/Civil Penalties 

In Honolulu, Haw., a Finlay Testing Laboratories 
(FJL) employee was observed improperly transporting 
and storing a radiographic camera, by OI:Region V per
sonnel. The FIL employee was operating as a radiogra
pher for C&R Laboratories. A $1,500 civil penalty was 
proposed by the NRC, on November 28,1990; it was paid 
by C&R Laboratories. (Department of Justice action was 
pending against FfL in U.S. District Court for numerous 
violations of NRC regulations regarding radiographic op
erations.) 

In October 1990 an OI:Region V investigator and an 
NRC inspector observed and videotaped a radiographer 
improperly conducting radiographic operations. The radi
ographer then made a false statement to the NRC regard
ing his activity. An order was issued prohibiting the licen
see from utilizing the individual as a radiographer for 
three years. The licensee was also assessed a $15,000 civil 
penalty. The licensee ultimately terminated its license. 

An investigation by OI:Region III, at the Lafayette 
Clinic in Detroit, Mich., resulted in the levying of an 
$11,000 fine against the licensee. The investigation dis
closed that a researcher at the clinic was responsible for 
the deliberate unauthorized use of radioactive material, 
as well as for employment discrimination against two 
clinic employees who raised concern over the matter. In 
addition to the fine, the NRC issued an order to the clinic 
prohibiting the researcher and the former acting clinic di
rector from involvement in any NRC-licensed activity for 
the next three years. 

As a result of an OI:Region III investigation, an order 
modifying its license was issued against Midwest Inspec
tion Services, Ltd., a radiography firm in Green Bay, Wis. 
The order was based in part on the investigative finding 
that the owner of the firm deliberately allowed an un
trained individual to perform the duties of both a ra
diographer's assistant and a radiographer. The order re
quires the licensee to notify the NRC before performing 
any radiographic activity and to employ an outside con
sultant to independently audit the firm. 

An OI:Region IV investigation of Western Stress, Inc., 
for the violation of NRC regulations regarding radio-

graphic activity resulted in the assessment of a civil pen
alty of $15,000, which was paid on August 1, 1991. In addi
tion, an order was issued to prohibit the radiographer 
from supervising radiographic activity for one year. 

Tumbleweed X-Ray Company was the subject of an in
vestigation by OI:Region IV for violation of NRC regula
tions regarding radiographic activity. As a result of the in
vestigation, an order was issued on September 6, 1991, 
suspending for three years the general authority of Tum
bleweed to conduct radiographic operations in Oklahoma 
or in any jurisdiction where such work is regulated by 
NRC. Further, at the request of the company, NRC ter
minated its specific license. 

An investigation of Patrick Chun, M.D., for false state
ments made to the NRC in his application for a materials 
license which led NR C to improperly issue the license was 
conducted by OI:Region IV during this reporting period. 
Based on the investigation, an order was issued to pro
hibit Dr. Chun from obtaining an NRC license or being 
named on an NRC license as a radiation safety officer or 
an authorized user for one year. The order also states 
that, before obtaining a license in the future, Dr. Chun 
will be required to provide assurances to the NRC that he 
can be relied upon to provide complete and accurate in
formation and abide by other requirements incumbent on 
a license holder. 

The following civil penalties were levied, based on 
OI:Region I investigative reports: 

(1) Indian Point Unit 2: False Statements to the NRC 
Regarding Meggar Testing-$62,500 civil penalty. 

(2) Professional Services, Inc.: Violation of a License 
Condition -$14,000 civil penalty. 

(3) PX Engineering: Using Uncertified Radiogra
phers-$7,500 civil penalty. 

(4) Roche Professional Associates: Violation of a Li
cense Condition-$7,500 civil penalty. 

Office of Enforcement 

The Office of Enforcement is responsible for managing 
the Commission's enforcement program-subject to 
oversight by the Deputy Executive Director for Nuclear 
Reactor Regulation, Regional Operations and Re
search-for enforcement actions involving reactor licen
sees and by the Deputy Executive Director for Nuclear 
Materials Safety, Safeguards and Operations Support for 
enforcement actions involving all other licensees. 



The NRC enforcement program has the objective of 
protecting the public health and safety by ensuring that 
NRC licensees comply with regulatory requirements. The 
program is currently carried out under the Commission's 
Enforcement Policy (10 CFR Part 2, Appendix C (1991)) 
which calls for strong enforcement measures to encour
age full compliance and which will not permit operations 
by any licensees who fail to achieve adequate levels of 
protection. The NRC's Enforcement Manual provides 
further guidance for the enforcement program. 

Appendix 6 provides a listing and brief summary of the 
civil penalties proposed, imposed, and/or paid during fis
cal year 1991, and a listing and brief summary of the eight 
orders issued during fiscal year 1991. Recognizing that 
enforcement actions can sometimes span fiscal years, of 
the 92 civil penalties acted upon in fiscal year 1991, 76 
cases were proposed, for a total of $2,762,175; 16 were 
imposed, for a total of $343,571; and 83 were paid (or pay
ments were received for those civil penalties being paid 
over time), for a total of $3,215,614. In addition, 32 cases 
were issued as escalated enforcement actions, although 

no civil penalty was issued, for reasons unique to each 
case. 

Enforcement conferences are normally conducted with 
licensees prior to the issuance of the enforcement action, 
in order to discuss the violations or nonconformance, as to 
their significance and causes; to discuss the licensee's or 
vendor's corrective actions; to determine whether there 
are aggravating or mitigating circumstances; and to obtain 
other information which may help define the appropriate 
enforcement action. In support of the enforcement ac
tions discussed in the preceding paragraph, 157 enforce
ment conferences were held in fiscal year 1991. 

The Enforcement Policy was modified on several 
occasions to reflect changes to the regulations issued dur
ing fiscal year 1991. These policy modifications related to 
new or' modified regulations regarding maintenance, 
fitness for duty of licensed reactor operators, actions 
against non-licensed individuals, quality management of 
medical radioactive materials, and standards for protec
tion against radiation. 

LEVELS OF NRC ENFORCEMENT ACTION 

The severity of NRC enforcement actions varies with the seriousness of the violations and factors such as whether the licensee 
identified the violation, the adequacy of the licensee's conective actions, and prior performance ofthe licensee. Several levels of 
NR C actions are available: 

e 'Written Notices of Violation are used in instances of noncompliance with NRC requirements. 

It Civil penalties are considered for licensees who evidence significant or repetitive instances of noncompliance, particu larly 
when a Notice of Violation has not been effective in achieving the expected level of conective action. 

It Orders for modification, suspension, or revocation of licenses are used to deal with licensees who do not respond to civil 
penalties or to deal with violations that constitute a significant threat to public health and safety or to the common defense 
and security. In the latter case, the order may be made immediately effective. 

85 





Nuclear Materials Regulation Chapter 

The Nuclear Regulatory Commission (NRC) Office of 
Nuclear Material Safety and Safeguards (NMSS) and the 
NRC's five Regional Offices administer the regulation of 
nuclear materials, as distinct from regulation of nuclear 
reactor facilities (covered in Chapters 2 and 3). The NRC 
conducts materials regulation under three broad pro
grams: fuel cycle and material safety, discussed in this 
chapter; materials and facilities safeguards, discussed in 
Chapter 5; and waste management activities, discussed in 
Chapter 6. 

Activities covered in this chapter include licensing, in~ 
spection, and other regulatory actions concerned with: (1) 
the conversion of uranium ore concentrates (after mining 
and milling) to uranium hexafluoride; (2) enrichment of 
uranium hexafluoride; (3) conversion of enriched ura~ 
nium hexafluoride to ceramic uranium dioxide pellets and 
their subsequent fabrication into light water reactor fuel; 
(4) production of naval reactor fuel; (5) storage of spent 
reactor fuel; and (6) production and use of reactor
produced radioisotopes (byproduct material). 

Nuclear materials regulation during fiscal year 1991 
comprised: 

.. Approximately 70 licensing actions dealing with fuel 
cycle plants and facilities. 

.. Approximately 3,000 fuel facility and materials licen
see inspections. 

liD Team assessments and expanded inspections at eight 
major licensee facilities. 

liD ~pproximately 5,600 licensing actions on applica
tIons for new byproduct materials licenses and 
amendments and renewals of existing licenses. 

FUEL CYCLE LICENSING 
AND INSPECTION 

Fuel Cycle Licensing Activities 

By the end of fiscal year 1991, the NRC had completed 
73 fuel cycle licensing actions. Table 1 shows the number 
of licensing actions by category. 

Uranium Enrichment 

In November 1990, the Congress passed and the Presi
dent signed the Solar, Wind, Waste, and Geothermal 
Power Production Incentives Act of 1990 (Public Law 
101-575), amending the Atomic Energy Act to provide 
new requirements for regulation of uranium enrichment 
facilities. The principal effect of the new law is that ura
nium enrichment facilities will be licensed in accordance 
with those provisions of the Atomic Energy Act which 
pertain to source material and special nuclear material, 
rather than the provisions pertaining to a production fa
cility. Uranium enrichment facilities remain "production 
facilities" for other purposes of the Act, such as control
ling the export of specially designed or prepared uranium 
~nrichment equipment and preserving Federal authority 
III Agreement States. Licensing is a single-step process, 
with one license issued pursuant to 10 CFR Parts 40 and 
70, rather than the two-part licensing process under 10 
CFR Part 50. Public Law 101-575 contains five new li
censing requirements: 

.. A single adjudicatory hearing on the record before is
suance of a license for construction and operation. 

.. A prohibition against issuance of a license until the 
hearing is completed and a decision issued. 

.. The preparation of an environmental impact state
ment in accordance with the National Environmental 
Policy Act (NEPA) before the hearing is completed. 

• Verification by the Commission, prior to commence
ment of operation, that the facility has been con
structed in accordance with the license, and publica
tion of pre-operational inspection results in the 
Federal Register. 

• Maintenance of public liability insurance against 
bodily injury, sickness, disease, death, and loss of or 
damage to property arising out of or resulting from 
the radioactive, toxic, explosive, or other hazardous 
properties of chemical compounds containing source 
material or special nuclear material. 

The NRC published proposed rule changes imple
menting the amendment to the Act in the Federal Register 
on September 16, 1991. 
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Table 1. Fuel Cycle Licensing Actions Completed in FY 1991 

Category 

Uranium Fuel Fabrication 

Uranium Hexafluoride Production 

Fresh Fuel Storage at Reactor Sites 

Critical Mass Materials 

Interim Spent Fuel Storage 

Advanced Fuel Research & Development 

Other Source Material 

Enrichment 

Decommissioning Plans 

Total 

Legislation was again proposed that would create a 
U.S. Enrichment Corporation which would own and op
erate the existing gaseous diffusion plants of the Depart
ment of Energy (DOE) and any new Atomic Vapor Llser 
Isotope Separation (AVLIS) plant. The legislation would 
require that the plants be licensed by the NRC. At the 
close of the report period, the legislation had not been 
acted upon, and the DOE's uranium enrichment plants 
remained exempt from NRC licensing. 

In January 1991, Louisiana Energy Services submitted 
an application for a license to construct and operate a gas 
centrifuge uranium enrichment plant, to be known as the 
Claiborne Enrichment Center. It would be located in 
Claiborne Parish, near Homer, La., and would have a ca
pacity of 1.5 million kilograms of "separative work-per
year," or about 15 percent of the annual requirements of 
U.S. nuclear utilities for enrichment services. 

Staff review of the license application continued 
throughout the remainder of the fiscal year. A public 
meeting was held in Homer, La., as part of the process 
leading to preparation of the required environmental im
pact statement. The draft ,environmental impact state
ment and safety evaluation report are scheduled for issu
ance in fiscal year 1992. 

No. of Actions 

32 

5 

2 

14 

9 

2 

6 

2 

1 

73 

In January 1990, DOE submitted a plan to Congress for 
the demonstration, transition and deployment of the ura
nium AVLIS technology. The plan calls for submittal of 
an application for a production facility license 15 months 
after the demonstration phase. Because of budget cuts in 
the program, the plan may not proceed as scheduled. In 
anticipation of the possible passage of enabling legisla
tion, the NRC staff has begun, on a low-priority basis, to 
familiarize itself with the A VLIS technology and some of 
the unique issues related to it. 

West Valley Demonstration Project Oversight 

Throughout fiscal year 1991, the Commission staff con
tinued its safety oversight activity at DOE's West Valley 
Demonstration Project (WVDP), near Buffalo, N.Y. The 
purpose of the WVDP is to demonstrate the solidification 
and preparation for disposal in a Federal repository of 
high-level radioactive waste from reprocessing. Removal 
of dissolved cesium from the supernatant (liquid) portion 
of the waste, begun in early 1988, was declared completed 
in November 1990. The cesium will be combined with the 
solid portion of the high-level waste, which contains most 
of the other radionuclides. Beginning in 1996, the com
bined wastes will be solidified in borosilicate glass. 



As the space available at reactor sites 
for the storage of spent fuel under water 
continues to diminish, utilities are turn~ 
ing to dry stonlge, approved by the NRC, 
in an Independent Spent Fuel Storage In
stallation (ISFSI). This may include the 
use of concrete storage casks, such as 
that to be used at the llalisades (Mich.) 
nuclear power plant, shown at right, 
which will have the capacity to store 24 
fuel assemblies. The Palisades facility is 
located on the eastern shore of Lake 
Michigan; the pressurized water reactor 
plant was licensed for full-power opera
tion in 1972. 

The NRC staff monitors public health and safety as
pects of the WVDP by inspections at the West Valley site 

and by reviewing Safety Analysis Reports submitted by 
DOE. DOE normally submits a separate Safety Analysis 
Report for each segment of the waste process, including 
solidification in glass-making. The staff reviews each sub
mittal and issues a corresponding Safety Evaluation Re
port, presenting its conclusions regarding public safety 
implications of that process segment. 

In 1991, the staff began its assessment of the safety of 
the West Valley sludge mobilization and washing system. 
DOE planned to begin this phase of operations in Octo
ber 1991 and continue through 1993. The NRC agreed to 
become a cooperating agency in the preparation of an en
vironmental impact statement (EIS) for site decommis
sioning. The NRC staff will develop decommissioning cri
teria for various aspects of the WVDP under NRC's 
oversight, which DOE will address in the EIS. A draft EIS 
is expected to be published by DOE and the State of New 
York in 1994. 

Interim Spent Fuel Storage 

Utilities are continuing to develop plans to increase 
storage capacity for reactor spent fuel, as the limit on 
available space in the on-site storage pools draws closer. 
Pursuant to 10 CFR Part 72, on-site dry storage of spent 
fuel in an Independent Spent Fuel Storage Installation 
(ISFSI) is being adopted by a growing number of utilities 
to meet these needs. The ISFSIs utilize concrete or metal 

casks, modular vault dry storage, and concrete horizontal 
storage module designs. 

The NRC staff is continuing to review the application 
submitted by Baltimore Gas and Electric Company for an 
ISFSI license for storage at its Calvert Cliffs, Md., site. 
The staff completed the review of the environmental re
port and issued the environmental assessment in March 
1991. The safety evaluation review is ongoing. 

The staff is also reviewing the application submitted by 
Northern States Power Company for an ISFSI license at 
its Prairie Island (Minn.) reactor plant. The ISFSI will use 
Transnuclear, Inc., TN-40 casks. A Petition to Intervene 
was filed by the State of Minnesota with respect to the 
Prairie Island ISFSI license application. The NRC, the 
State, Northern States Power Company, and the Prairie 
Island Indian Community signed an agreement for an 
open exchange of information concerning the company's 
plans to site, license and operate an ISFSI at its nuclear 
power plant. The agreement provides a forum for consid
ering and resolving issues raised by the State and the In
dian Community, and it establishes a cooperative working 
relationship with the State in conducting the license re
views. Following adoption of the agreement, the State 
withdrew its Petition for Leave to Intervene, obviating 
the need for any Atomic and Safety Licensing Board hear
ings. The staff's review of the environmental report and 
safety evaluation was under way at the close of the report 
period. 

In October 1991, Sacramento Municipal Utility District 
submitted an application for a license to construct and op
erate an ISFSI on-site at its Rancho Seco (Cal.) nuclear 
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power plant. The utility plans to use dual-purpose, stor
age/transportable casks, for ease of decommissioning at 
the end of useful life. The dual-purpose casks will be li
censed under Part 72 for storage, and certified under Part 
71 for transportation. This ISFSI will provide storage ca
pacity for 493 spent fuel assemblies. 

Throughout the year, the staff has continued the safety 
and environmental reviews in connection with this appli
cation. The staff is also reviewing safety analysis reports, 
under 10 CFR Part 72, Subpart K, for Certificate of Com
pliance applications to be used in general licenses. 

In January 1991, Pacific Nuclear Fuel Services, Inc. 
(PNFS) submitted an application for a Certificate of 
Compliance for the standardized NUHOMS-24P cask. 
The NUHOMS-24P is a horizontal concrete cask with a 
storage capacity sufficient to accommodate 24 pressur
ized water reactor fuel assemblies or 52 boiling water re
actor assemblies. 

The staff completed the review of the Pacific Sierra Nu
clear Associates (PSNA) topical safety analysis report 
(TSAR) in March 1991. The cask (VSC-24) is a concrete 
ventilated storage cask with a metal liner and with the ca
pacity to store 24 fuel assemblies. PSNA submitted an ap
plication for a Certificate of Compliance in April 1991. In 
August 1991, the staff granted PSNA an exemption t6 
fabricate three VSC-24 casks, referencing the approved 
TSAR in conjunction with the Certificate of Compliance 
review. The cask will be used at the Palisades (Mich.) 
ISFSI under the general license provision of Subpart K to 
10 CFR Part 72. 

In October 1991, Babcock & Wilcox (B&W) Fuel Com
pany submitted an application for a Certificate of Com
pliance for the B&W CONSTAR cask. The B&W CON
STAR is a concrete cask with a storage capacity of 32 
PWR fuel assemblies. 

Independent Spent Fuel 
Storage at Fort St. Vrain 

The High-Temperature, Gas-Cooled Reactor at Fort 
St. Vrain (Colo.) was permanently shut down in August 
1989. The reactor is owned by Public Service of Colorado 
(PSC) which plans to proceed with the first stage of de
commissioning by removing the fuel and other core com
ponents from the reactor vessel. Storage is required for 
up to 1,482 fuel elements, 37 keyed top-reflector-control 
rod elements, and six neutron-source elements. Because 
of ongoing litigation, the availability of facilities at the 
Idaho National Engineering Laboratory to store the fuel 
is uncertain. Since the Federal repository for commercial 
spent fuel is not available, interim storage has become 
necessary. 

To meet this need, PSC has chosen an on-site ISFSI, li
censed under 10 CFR Part 72. This ISFSI employs the 
Modular Vault Dry Storage (MVDS) System, designed by 
G EC Alstom of the United Kingdom and Foster Wheeler 
Energy Corporation. The system is designed to safely 
store the spent fuel and other core components in a con
tained, shielded system. The MVDS is composed of six 
vault modules containing a matrix of 45 storage positions 
each. A fuel storage container that may hold up to six 
spent fuel elements may be stored in each ofthe 270 posi
tions. The steel-reinforced concrete vault module pro
vides shielding around the array of stored fuel, and a cool
ing air inlet/outlet path. Because the ISFSI will be a 
stand-alone facility, the MVDS design provides the capa
bility for direct off-site shipment of the fuel, following de
commissioning of the facility. 

The ISFSI is designed to have a minimum life of 40 
years, although it will be initially licensed, under 10 CFR 
Part 72, for only 20 years. The radiological consequences 
to the public from routine ISFSI operations are minimal. 
Even the postulated credible worst-case accident would 
result in off-site exposures well within all Federal guide
lines. 

When the fuel and other core components are finally 
transferred to a permanent repository, the ISFSI system 
will retain only minimal residual contamination, and de
commissioning should result in the release of the ISFSI 
site for unrestricted use. 

The environmental assessment and finding of "no sig
nificant impact" was published in February 1991. MVDS 
ISFSI construction, pre-operational tests, inspection, and 
the NRC staff safety review are complete. The 10 CFR 
Part 72 license issuance and the planned fuel loading 
were nearing completion at the end of the report period. 

Operational Safety Team Assessments 
And Expanded Inspections 

The NMSS staff continues to conduct operational 
safety team assessments at major fuel cycle and materials 
facilities. The team assessments are expanded inspec
tions, with emphasis on all relevant aspects of safety man
agement at the facility. The assessments evaluate 
management organization and controls, chemical process 
safety, environmental protection, operations, transporta
tion, fire protection, radiation safety, emergency 
preparedness, safety-related instrumentation and main
tenance, and criticality safety. The assessment teams 
often include representatives from the Regions, NRC 
Headquarters, and other Federal agencies-such as the 
Occupational Safety and Health Administration and the 
Environmental Protection Agency. Since the safety team 
effort began in 1986, the staff has conducted approxi
mately 40 assessments. In fiscal year 1991, the NRC 



The Fort St. Vrain (Colo.) plant was permanently shut down 
in 1989 and is in the process of begin decommissioned. The li
censee needed storage·capacity to accommodate nearly 1,500 
fuel elements and other radioactive components from what 
was the only high-temperature, gas-cooled commercial reactor 
facility in the country, shown at top. The Independent Spent 
Fuel Storage Installation (ISFSI) adopted by the licensee em
ploys a Modular Vault Dry Storage System, designed to pro
vide safe interim storage of all elements and components, 
pending availability of a Federal repository for commercial 
spent fuel. At left is a cross-section model of the Fort St. Vrain 
ISFSI, and above is a photo of the front exterior of the com
pleted installation. 
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conducted operational team assessments at two fuel fa
cilities, and expanded inspections at the West Valley fa
cility and several large universities holding Part 30 li
censes. 

MATERIALS LICENSING 
AND INSPECTION 

The NRC currently administers approximately 7,800 li
censes for the possession and use of nuclear materials in 
medical and industrial applications. Table 2 shows the dis
tribution of these licenses by Region. Table 3 shows the 
distribution of licenses by type of use. The 28 Agreement 
States administer about 16,000 additional licenses. The 
program is designed to ensure that activities involving 
such uses of radionuclides do not endanger the public 
health and safety. NRC regional staff completed approxi
mately 3,000 inspections of materials facilities in fiscal 
year 1991. The NRC Regional Offices administer all ma
terials licenses, with the exception of exempt distribution 
licenses and sealed source and device design reviews, 
which are handled at NRC Headquarters. 

The NRC completed nearly 5,600 licensing actions dur
ing the fiscal year. Of this total, about 500 were new li
censes, 3,900 were amendments, 900 were license renew
als, and 300 were sealed source and device reviews. 

Human Factors. Human error associated with the pro
duction and non-reactor uses of byproduct material-i.e., 
medical and industrial uses-is a significant contributor 
to incidents resulting in unnecessary or excessive public 
and occupational exposures, to potential nuclear 
criticality safety incidents, and to the unintentional loss or 
release of material. Reduction of human error requires 
an in-depth knowledge of its causes. Human factors 
evaluations designed to acquire such knowledge with 
respect to applications involving teletherapy, bra
chytherapy using remote after-loaders, and industrial ra
diography continued during 1991. Contractors for the 
project have completed functional and task analyses of all 
three systems. Their analyses include an examination of 
factors (such as "human-machine" interfaces) that can in
fluence to what degree persons working with the systems 
can reliably satisfy task requirements. Human factors 
evaluations of teletherapy, braehytherapy using remote 
after-loaders, and industrial radiography will ultimately 
identify and set priorities among human factors problems 
(i.e., human errors that affect system performance, along 
with the factors that contribute to those human errors). 

They will also seek to identify and assess various ways to 
resolve the problems. 

In July 1991, an overview of the NRC program for the 
study of human factors in the medical uses of nuclear 
byproduct material was presented at the first Interna
tional Symposium on Hospital Ergonomics. In September 
1991, the NRC and its contractors made presentations at 
the annual meeting of the Human Factors Society on the 
goals and methods for the human factors evaluation of 
teletherapy, brachytherapy using remote afterloaders, 
and industrial radiography. 

An NRC pilot project to better evaluate information in 
reports of nuclear medicine misadministrations contin
ued during 1991. A key element in the project is a com
puterized data base. A preliminary summary of informa
tion in the data base indicated that continued 
development and use of the resource can help uncover 
underlying factors that lead to human errors in the field of 
nuclear medical applications. 

Human error in the use of medical devices, including 
devices using nuclear byproduct material, may be reduced 
by means of improved human factors engineering guid
ance to designers. As a member of the Human Engineer
ing Committee of the Association for the Advancement 
of Medical Instrumentation (AAMI), an NRC human fac
tors analyst continued to participate in revision of the 
document, "Human Factors Engineering Guidelines and 
Preferred Practices for the Design of Medical Devices." 

The NRC has actively encouraged producers and users 
of nuclear byproduct material to consider human factors 
as they attempt to improve their facilities and operations. 
During 1991, Syncor International Corporation, the op
erator of a major chain of nuclear pharmacies, began to 
implement a plan for human factors evaluation of its fa
cilities. Extensive questionnaire, interview, checklist, 
photographic and video data were collected at a sampling 
of facilities. A preliminary summary and evaluation of 
those results was in progress at the end of the report pe
riod. Results of Syncor's human factors analysis are ex
pected to reduce the likelihood of multiple misad
ministrations attributable to error at its pharmacies. 

During fiscal year 1991, Nuclear Fuel Services, Inc. 
(NFS), a fuel cycle facility, added a human factors ele
ment to its performance improvement program through 
the selection of a human factors consultant to assist in de
velopment and implementation of the program. An initial 
assessment was made and a program plan, to be sent to 
NRC for comment, was under development at the end of 
the report period. 



Table 2. Regional Distribution of NRC Nuclear Materials Licenses 
(as of October 1991) 

Region I 
Region II 
Region III 
Region IV 
Region V 
Headquarters 

Total 

Industrial Uses 

Source/Device Registration. Manufacturers and dis
tributors of radiation sources and devices containing ra
diation sources are required to file safety information 
about their products with the NRC or an Agreement 
State. The NRC or Agreement State evaluates the infor
mation to ensure that the product meets radiation safety 
requirements and then issues a certificate of registration 
to the vendor. The certificate is used by the NRC or the 
Agreement State in its issuance of specific licenses to us
ers of the products. This system avoids multiple filings of 
the source information by customers and thus expedites 
the licensing process. 

The NRC maintains a nation-wide registry of sealed 
source and device designs. Agreement States also provide 
their certificates to the NRC registry and have access to 
all of the information in the registry. During the fiscal 
year, the staff completed nearly 300 safety evaluations for 
radioactive sources and devices. The computerized regis
try for source and device designs produced about 140 re
ports for NRC Regional Offices, the Agreement States, 
and foreign countries. The staff incorporated the Radio
active Materials Reference Manual of the Food and Drug 
Administration's Center for Device and Radiological 
Health into the nation-wide registry, as a service to the 
States. This manual includes a listing of products that 
contain naturally-occurring, accelerator-produced, radio
active material. 

NRC and Agreement State representatives conducted 
a workshop on how to perform evaluations of source and 
device designs. The workshop provided, among other 
services, information on the development of audit proce
duresforvendors to ensure that the products that are sold 
continue to meet the terms of the certificate. The NRC 

2,819 
960 

2,714 
841 
268 
233 

7,835 

has also initiated a contract to test products to determine 
if conditions of use and prototype design testing proce
dures are adequate. 

Sealed Sources Exceeding Pal·t 61, Class C. Licensees 
with certain sealed sources are experiencing problems 
disposing of the sources when they are no longer needed. 
Certain well-logging sources, gauges, irradiators, and 
teletherapy sources are not accepted for disposal at com
mercial burial sites because, when packaged for disposal, 
concentrations of radioactivity exceed the limits for Class 
C low-level waste, as set out in 10 CFR Part 61. 

Under Federal Law, ultimate disposal of these wastes is 
the responsibility of the DOE, and licensees must pay the 
full cost for disposal. The DOE is in the process of estab
lishing a disposal facility, but the facility may not be avail
able for many years. The NRC and DOE have discussed 
the need for the DOE to accept and store these wastes in 
the interim, and to retrieve and store abandoned radioac
tive material. Several thousand NRC and Agreement 
States licensees possess sealed sources that will have to be 
stored until a disposal facility is available. 

DOE has retrieved and is storing several gauges that 
were abandoned in the public domain. The NRC staff 
continues to inform the DOE of its concerns and has re
quested that the DOE identify an interim storage facility 
or establish a fee schedule for interim disposal, and also 
expand its emergency retrieval provisions to prevent 
sources from being abandoned because of high disposal 
costs or lack of a disposal site. 

General License Effectiveness. For several years, the 
NRC has been studying the regulatory framework for li
censing the possession and use of certain measuring and 
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Table 3 .. Distribu.tion of Nuclear Materials Licenses by Type of Use 
(as of October 1991) 

Byproduct Material 

ACADEMIC USERS 

MEDICAl.J USERS 
"'Medical Institutions 
*Plivate Practices 
"'Teletherapy 
*VeteIinary 
*Other Medical 

MEDICAL USERS 
*Well Logging 
"'Measuring Systems 
"'Manufacturing/Distribution 
*Waste Disposal 
*General/Exempt Distribution 
*Radiography 
"'Irradiators 
"'Research & Development 

Source Material 
Nuclear Material 

Total 

gauging devices containing nuclear materials, under the 
general license requirements of 10 CPR Part 31. In par
ticular, the NRC has evaluated the performance of users 
possessing devices that are held under 10 CPR 31.5. An 
NRC mail survey sought data from about 3,000 general 
licensees in non-Agreement States for three categories of 
devices: gauges, analytic instruments, and self-powered 
exit lights. The questionnaire was designed to obtain in
formation about the respondents' knowledge of the regu
latory requirements for general licensees and their prac
tices and procedures concerning maintenance, testing 
and disposition of the generally-licensed devices. The re
sponse rate for the survey was between 84 and 94 percent, 
depending on the type of device in question. Although a 
high proportion of the general licensees evinced accurate 
knowledge of the regulatory requirements and compli
ance with them, a significant number of mistaken and/or 
uncertain notions were exposed. 

Particularly noteworthy results of the survey included 
the following: 

7,384 

(86) 

(2,442) 
1,513 

547 
188 
123 
71 

(4,856) 
94 

2,993 
329 

14 
210 
239 
241 
736 

196 
255 

7,835 

• Survey results indicate that uncertainty about gen
eral license requirements is greatest among firms 
with tritium exit signs. These firms frequently re
ported that they did not possess a copy of the general 
license requirements and had not appointed a con
tact to monitor compliance with those requirements. 
In contrast, licensees with analytic devices and gauges 
were much more likely to report knowledge of gen
erallicense requirements and assignment of a com
pany representative to monitor their general license 
operations and to ensure compliance with all require
ments. 

• No category of survey respondents reported numer
ous or frequent relocations of devices. In most cases, 
respondents reported that specific licensees carried 
out those relocations that had occurred. 

II Based on survey results, loss, theft, or damage to de
vices is not a major problem for survey respondents. 
The most numerous reports of inability to locate de
vices came from respondents for tritium exit signs, 



and the only reports of theft of devices also came 
from them. 

The staff is working on a proposed rule to make general 
licensees more aware of NRC requirements and to have 
them respond to an annual questionnaire about devices in 
their possession. 

Quality Assurance and Control for Manufacturers. 
The staff has developed a draft Quality Assurance and 
Control Manual for manufacturers and vendors of sealed 
sources and devices containing byproduct material. The 
manual includes an overall description of a quality assur
ance and control program, a checklist for auditing pro
grams, and examples of program procedures and docu
mentation. A pilot program was instituted to evaluate the 
draft. manual and its impact on both NRC and the ven
dors. The projeet included staff visits to manufacturers 
representing a variety of products in distribution, both as 
to size and type. Information and insights gained from 
these visits will be reflected in the revision of the manual, 
which will then be used to complete the pilot evaluation 
program. 

II-radiator Rule. On December 4, 1990, the NRC staff 
published for public comment, a proposed new section of 
the regulations, 10 CFR Part 36. The proposed regulation 
specifies radiation safety and licensing requirements for 
the use of large quantities of radioactive material in com
mercial irradiators. Irradiators usually use gamma radia
tion from cobalt-60 to affect a product's condition (e.g., 
to sterilize disposable medical supplies, such as syringes 
or gloves, or to polymerize compounds in wood finishes. 
For more information on irradiators, see 1990 NRC An
nual Report, pp. 82-83.) 

On February 12-13, 1991, the staff held a public meet
ing to discuss the proposed rule. The staff answered ques
tions from the participants, clarified various matters and 
urged the participants to submit comments and sugges
tions in writing. The staff is evaluating the public com
ments and preparing a final rule which should be pub
lished in fiscal year 1992. 

Industrial Radiography. Industrial radiography is a 
form of non-destructive testing that uses radiation from 
byproduct material sources (principally iridium-192 and 
cobalt-60) to examine the internal structure of materials. 
The NRC has a total of 239 radiography licenses in effect. 
Portable radiography devices may contain radioactive 
sources with as much as 200 curies of iridium-192 or 100 
curies of cobalt-60. Devices employed at fixed facilities 
may contain sources of several hundred curies. 

Workers in the radiography industry who do not follow 
required procedures exactly incur a high potential for 

overexposure and have, in fact, sometimes received 
significant overexposures. The NRC staff has several in
itiatives under way aimed at reducing these incidents. 
One of them is a rule change, "Safety Requirements for 
Industrial Radiography Equipment," published in final 
form in January 1990. One provision of the rule, a re
quirement for radiographers to use alarm rate-meters as 
an additional form of personnel monitoring, became ef
fective on January 10, 1991. Other provisions of the rule 
concern design, manufacture and testing of radiographic 
equipment. Some of these measures become effective in 
January 1992, and the remainder in January 1996. The 
NRC's enforcement policy was also revised to speciJy that 
failure to use NRC-required radiographic equipment, ra
diation survey instruments, or personnel monitoring dur
ing radiography operations is a violation which causes 
NRC significant concern and for which civil penalties will 
be considered. 

Another initiative in this area is the development of a 
certification program for industrial radiographers. As de
scribed in the 1989 NRC Annual Report, p. 81, and the 
1990 NRC Annual Report, pp. 74 and 75, the NRC has sup
ported the American Society for Nondestructive Testing 
(AS NT) in the development and implementation of its 
"Industrial Radiography Radiation Safety Personnel" 
(IRRSP) certiJication program. During fiscal year 1991, 
the NRC staff worked closely with the AS NT, the Confer
ence of Radiation Control Program Directors, the State 
of Texas, and other States to foster cooperation and un
derstanding about implementation of the ASNT certifica
tion program. As of August 1991, ASNT had admini
stered its lRRSP examination (prepared by the State of 
Texas) to 159 applicants and had issued certification 
documents to 41 individuals. 

The first of two planned rulemakings on radiographer 
certification became effective on April 18, 1991. This re
cent amendment gives existing NRC licensees and appli
cants the option to affirm that all their active radiogra
phers will be certified before beginning their duties as 
radiographers, in lieu of meeting the current regulatory 
requirements to describe an initial radiation safety train
ing and qualification program. NRC's existing radiogra
phy licensees are also allowed to substitute ASNT certifi
cation for certain training and experience verification 
procedures described in their license applications. This 
rule change is intended to encourage voluntary participa
tion in ASNT's IRRSP certification program. 

In a second rulemaking action, the staff plans to de
velop a rule for Commission consideration that would 
mandate third-party certification. The staff has acceler
ated its work on this rulemaking and anticipates publish
ing a proposed rule in fiscal year 1992. 
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Medical Uses 

Advisory CommiUee on the Medical Uses of Isotopes. 
The Advisory Committee on the Medical Uses of Iso
topes (ACMUI) met in January and May of 1991; the top
ics discussed included the Quality Management (QM) 
Rule, low-level waste concerns, the Interim Final Rule on 
the radiopharmacy petition, issues related to the use of 
the term "Supervision" in Part 35 and the Practice of 
Radiopharmacy. An ACMUI sub-committee met in 
March to discuss the QM Rule. 

The Commission directed the staff to expand the AC
MUI, in order to achieve a more balanced representation 
of the medical community. In addition, members' terms 
will be limited to two years with the option of one reap
pointment. To fu1fill this directive, four members have 
been added to the committee: an individual qualified to 
address patients' rights and care; a person with broad ex
perience in medical regulation, as conducted by individ
ual States; a radiation oncologist, with experience in 
brachytherapy; and a representative from the Food and 
Drug Administration (FDA). Three members of the com
mittee, each of whom had served for many years, were re
tired. The staff plans to seek three additional members in 
1992, including an individual qualified to address medical 
research, an individual experienced in hospital admini
stration/management, and an oncology physician with ex
perience in teletherapy. (Current membership of the AC
MUI is shown in Appendix 2.) 

Medical Visiting Fellows. In 1990, the NRC created a 
program for Medical Visiting Fellows, and sought nomi
nees through a Federal Register notice, dated June 7,1990. 
Eleven persons applied, and the NRC evaluation panel 
reviewed each application, conducted interviews and se
lected a physician and a rac1iopharmacist for the first one
year fellowships. 

The physician is an expert in the diagnostic and thera
peutic application of radiopharmaceuticals. He is a re
tired professor, Division Chairman, and Director of a nu
clear medicine department at a large teaching hospital 
and medical school. He is a past president of both the 
American College of NuclearPhysicians, and a chapter of 
the Society of Nuclear Medicine. 

The radiopharmacist is a board-certified nuclear phar
macist, an expert in the field of radiopharmacy, and ex
pert in the diagnostic and therapeutic application of 
radio-labeled monoclonal antibodies. 

Quality Management Rule. On January 27, 1992, regu
lations will bec;ome effective requiring licensees to estab
lish a quality management program, in compliance with 
10 CFR 35.2 and 35.32, if they administer radiation from 
sealed sources containing byproduct material for therapy, 

or if they administer radiopharmaceuticals containing 
quantities greater than 30 microcuries of either sodium 
iodide 1-125 or 1-131 and radiopharmaceuticals for ther
apy. Their programs must be submitted to NRC and in ef
fect by January 27, 1992. Implementation of this rule 
should provide high confidence that the byproduct mate
rial or radiation from byproduct material will be admini
stered as directed by an authorized user-physician. 

Petition for Rulemaking: Nuclear and Pharmacological 
Issues. On June 8, 1989, the NRC received a Petition for 
Rulemaking from the American College of Nuclear 
Physicians and the Society of Nuclear Medicine. The peti
tion proposed changes to certain sections of the NRC 
regulations, in 10 CFR Parts 30,32, 33, and 35, affecting 
NRC medical use licensees' receipt and use of byproduct 
radioactive drugs that are normally regulated by the FDA 
Center for Drug Evaluation and Research and Center for 
Biologics Evaluation and Research. 

On August 23, 1990, the NRC published an interim fi
nal rule (55 FR 34513) addressing two issues raised in the 
petition. This rule permits physician-directed departures 
from the manufacturer's instruction for diagnostic re
agent kit preparation and generator elution, and from the 
package's administrative indications for use and route of 
administration for therapeutic radio-pharmaceuticals, 
provided that certain conditions are met and records are 
kept. The interim final rule will be effective for three 
years. Data on the use and the frequency of physician
directed departures made in accordance with the interim 
final rule are being collected during NRC's inspections of 
medical facilities and commercial nuclear pharmacies. 
The NRC will continue to work closely with the FDA, the 
nuclear medicine community, and the radiopharmacy 
community, to resolve the remaining issues raised by the 
petition. 

EVENT EVALUATION AND RESPONSE 

The NRC continued to review and analyze operational 
safety data from nuclear fuel facilities and materials licen
sees, and to maintain its ability to respond to events at 
these facilities. The NRC conducted an exercise in June 
involving the fuel facility in Erwin, Tenn. Exercises of this 
nature allow the NRC to evaluate new emergency re
sponse procedures related to events at materials licen
sees, and to give the licensee a better perspective of the 
response it might expect from the NRC in such an event. 

Contaminated Steel Fence Parts. On August 9, 1991, 
the State of Washington notified NRC that radioactive 
material had been detected when a Tri-Cities Fencing 
truck was surveyed as it attempted to leave the Hanford 
Reservation in Washington. The Department of Energy 



(DOE) staff found two chain link fence tension bars on the 
truck to be contaminated with cobalt-60. The States of 
Washington and Oregon radiation control programs were 
alerted and they traced the material to a Portland, Ore. 
wholesale fence distributor. The Oregon inspectors 
found two pallets of tension bars in the distributor's yard 
and further analysis gave the concentration as 837 
picocuries of cobalt-60-per-gram of tension bar steel. The 
surface readings ranged from 11-to-220 microrad-per
hour for individual bars, to 2,500 microrad-per-hour for a 
pallet of 500 bars. Within days, the NRC and several 
States had assessed the extent of the contamination at 
other wholesale fence distributors throughout the United 
States. 

A confirmatory action letter was sent to the two import
ers and their known distributors of steel fencing products 
from India. The letter mandated that addressees would 
survey their inventories, segregate any contaminated 
products, and provide the NRC with survey results and 
any information about incoming shipments. Addressees 
were also requested to con tact their su ppliers in India and 
to ask them to coordinate with Indian authorities. 

After a thorough analysis, the staff concluded that no 
action was necessary for bars already installed in fencing 
or in the possession of retail companies, because of the 
estimated low risk and wide distribution of the fence 
products. It was decided as well that contaminated bars 
possessed by wholesale distributors should be returned to 
India or transferred to a low-level waste site for disposal. 

In its continuing effort to maintain the 
capability to respond to unplanned events 
at nuclear fuel fabrication facilities, the 
NRC conducted an exercise in June 1991 
at the plant in Erwin, Tenn., operated by 
Nuclear Fuel Services. 

The Government of India also was informed and has in
itiated its own investigation into the cause of the incident. 

Potential Criticality Accident. On May 28-29, 1991, at 
the General Electric (GE) Nuclear Fuel and Component 
Manufacturing facility, located near Wilmington, N.C., 
approximately 150 kilograms of uranium were inadver
tently transferred from "safe geometry" process tanks to 
an unsafe geometry tank located at the waste treatment 
facility, thus creating the potential for a localized 
criticality safety problem. The excess uranium was ulti
mately safely recovered when the tank contents were cen
trifuged to remove the uranium-bearing material. Subse
quently, NRC dispatched an Incident Investigation Team 
(lIT) to determine what had happened, to identify prob
able causes, and to make other findings and conclusions. 
The IIT report (NUREG--1450) was published in August 
1991, and identified problems at GE which the team de
termined to be the incident's root causes, as well as a 
number of weaknesses in NRC's regulatory guidance, li
censing and inspection programs. 

Following the incident, a number of corrective actions 
were defined both at GE and within NRC. The licensee 
proposed a number of steps to tighten its criticality safety 
program, its process control system, and its maintenance 
evaluation program. Within the NRC, short term and 
long range initiatives were framed regarding emergency 
preparedness reviews, facility operational safety and op
erating experience, and criticality safety. 
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Materials Regulatory Review Task Force. Following 
the GE incident, the NRC assembled a four-person Task 
Force to re-examine the regulatory process for large ma
terial facilities and to identify any generic weaknesses that 
may have contributed to the GE incident. The Task Force 
also reviewed other significant events and shortcomings 
that the staff had uncovered from other events but had 
not had the opportunity to correct. The Task Force report 
was completed in latc September, and circulated for staff 
comment. At the end of the report period, the staff was 
beginning evaluation of the draft report findings. A re
port is expected in carly fiscal year 1992. 

Sequoyah Fuels Corporation. In August 1990, while ex
cavating two underground storage tanks, Sequoyah Fuels 
Corporation (SFC) discovered elevated uranium concen
trations in the groundwater. The NRC's inspection ef
forts discovered many weaknesses in SFC's programs. Be
cause of concerns over the licensee's safety and 
environmental programs, the NRC issued a Demand for 
Information in November 1990. Responding to the De
mand, SFC set up oversight team, comprised of consult
ants, to oversee SFC's daily operational activity. SFC also 
contracted for a management appraisal of its organiza
tion. The May 1991 management assessment report con
tained 47 recommendations, in the areas of policy, plan
ning, communications, organization, management 

controls, human resources management, training, and 
regulatory relations. In its July 1991 response, SFC 
agreed to implement most of these recommendations. 
The SFC also conducted a facility environmental investi
gation. The report of this investigation was submitted to 
NRC in July 1991. 

In early October 1991, the NRC issued an Order Modi
fying License and a Demand for Information. The NRC 
ordered that the "Manager, Environmental" be removed 
from supervisory or managerial responsibilities over 
NRC-regulated activity for a period of one year. It also or
dered SFC to provide information to demonstrate why 
the NRC should not remove the "Manager, Environ
mental" from serving in any capacity involving licensed 
material. And the NRC ordered SFC not to conduct pro
duction operations until SFC performed certain tasks. 
SFC was required to submit, and obtain NRC approval of, 
a plan and schedule for outside consultants to review the 
adequacy of the licensee's health and safety and environ
mental programs. The document also demanded infor
mation to demonstrate why SFC's license should not be 
modified to prohibit the Senior Vice President, the Vice 
President of Regulatory Affairs, and the Health Physics 
Supervisor from serving in any capacity involving NRC
regulated activity. 



Safeguards and Transportation Chapter 

Pursuant to provisions of the Atomic Energy Act of 
1954, as amended, and the Energy Reorganization Act of 
1974, the Nuclear Regulatory Commission (NRC) regu
lates safeguards for licensed nuclear materials, facilities 
and activities, in order to assure protection of the public 
health and safety and to promote the common defense 
and security. In this regulatory context, "safeguards" de
notes measures that are taken to deter, prevent or re~ 
spond to the unauthorized possession or use of significant 
quantities of special nuclear material (SNM) through 
theft or diversion, and to protect against radiological 
sabotage of nuclear facilities. In general, safeguards for 
licensed nuclear fuel facilities and non-power reactors 
emphasize protection against theft or diversion of SNM, 
while safeguards associated with power reactors stress 
protection against radiological sabotage. (SNM and stra
tegic special nuclear material (SSNM) are technical des
ignations for certain types, quantities, and/or isotopic 
compositions, defined by formula, of various nuclear ma
terials. In general, SSNM is high-enriched uranium-235 
(HEU), uranium-233, or plutonium.) 

During fiscal year 1991, NRC safeguards requirements 
were in effect with respect to 113 power reactors, 47 non
power reactors, and 15 active non-reactor facilities. Re
quirements also affected 11 shipments of spent fuel, 28 
shipments of SNM involving more than one but less than 
five kilograms of REV, and 3 shipments of SNM involv
ing five or morc kilograms of REV. 

The Federal Government regulates safety in the trans
portation of radioactive materials primarily through the 
NRC and the Department of Transportation (DOT). 
These two agencies have delineated their respective regu
latory responsibilities in this area through a Memoran
dum of Understanding (MOU). For international ship
ments, DOTis the designated V.S. Competent Authority 
and is responsible for implementing International 
Atomic Energy Agency (IAEA) standards. The NRC ad
vises DOT on technical matters. 

STATUS OF SAFEGUARDS AND 
TRANSPORTATION IN 1991 

Reactor Safeguards 

Power Reactor Safeguards Inspection and Licensing. 
Within the five NRC Regional Offices, a total of 170 safe
guards inspections were conducted at the 74 sites which 
currently house the 113 licensed nuclear power reactors 
under NRC safeguards requirements. Approximately 228 
revisions to licensee security, contingency, and guard 
training plans were reviewed by both regional and head
quarters staff and found acceptable. 

Safeguards Effectiveness Reviews at Power Reactors. 
The NRC staff, assisted by U.S. Army Special Forces per
sonnel, completed the Regulatory Effectiveness Review 
(RER) Program in May 1991. The objectives of the pro
gram were to assess NRC's reactor safeguards regulations 
and to evaluate the practical effectiveness of licensees' 
safeguards programs for protecting vital equipment at 
power reactors. Since the start of the program in 1981, 
RERs have been conducted at each operating reactor 
site. The reviews have confirmed the basic soundness of 
safeguards regulation and contributed to the implemen
tation of over 500 significant safeguards improvements at 
operating power reactors. 

Effectiveness reviews by interdisciplinary teams will 
continue, but with increased specificity and concision. 
The revised program, Operational Safeguards Response 
Evaluations (OSRE), will evaluate licensees' contingency 
response capabilities by focusing on the interactions be
tween operations and security personnel in establishing 
priorities for the protection of equipment, and also by 
scrutinizing the defensive strategies used. OSRE teams 
will also conduct safety/safeguards interface reviews to 
continue to assure that safeguards measures do not ad
versely affect the safe operation of the plant. 

Fitness-for-Duty at Power" Reactors. Power reactor li
censees are required to implement fitness-for-duty 
(FFD) programs, under 10 CFR Part 26. The Commission 
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In May 1991, the NRC completed a program begun 10 years 
earlier under which NRC staff, with the assistance of U.S. 
Army Special Forces personnel, from Fort Bragg, N.C., tested 
the safeguards protections in place at every operating reactor 
site in the nation. These reviews have confirmed the effectivew 

ness of safeguards regulations and improvements brought 
about in the protection of ~ital equipment at nuclear power 

amended this rule during the report period (56 FR 41922, 
August 26, 1991) to clarify its intent and affirm the unac
ceptability of taking actions against an individual solely on 
the basis of preliminary results from a drug-screening test, 
as well as the acceptability, under certain conditions, of 
employer action-up to and including the temporary re
moval of an individual from unescorted access or from 
normal duties-on the basis of initial screening tests for 
marijuana or cocaine. Although the existing rule appears 
to be achieving the desired effects, the Commission is 
considering other changes that would take advantage of 
lessons learned during the first 18 months of the program. 

An overview of the lessons learned during the first full 
year of implementation and a discussion of a variety of 
relevant issues is provided in a document entitled, "Fit
ness for Duty in the Nuclear Power Industry: A Review of 

plants. A typical assessment involved practical exercises, as 
shown here. Clockwise, from top Jeft, NRC and Fort lJragg per
sonnel test perimeter intrusion detection systems; the team 
checks out system ability to detect fence-cutting; and the team 
puts the test to the closed-circuit TV system's reliability in de
tecting intruders. 

the First Year of Program Performance and an Update of 
the Technical Issues" (NUREG/CR-5784). Program per
formance data provided by the licensees have been sum
marized in "Fitness for Duty in the Nuclear Power Indus
try: Annual Summary of Program Performance Reports, 
CY 1990" (NUREG/CR-5758). That report indicates 
that over 278,000 tests for the presence of illegal drugs 
and alcohol were conducted during calendar year 1990, of 
which 2,409 were positive. The majority of the positive 
test results (1,548) were obtained through pre-access test
ing (a 1.26 percent positive rate). There were 550 positive 
tests from random testing (a 0.37 percent positive rate). 
The positive rate varied by worker category: for example, 
0.28 percent of the random tests of licensee employees 
were positive; for long term contractors, the rate was 0.49 
percent; and for short term contractors, the rate was 0.58 
percent. 



Non-Power Reactors. 1be NRC conducted 29 safe
guards inspections in this sector during fiscal year 1991. 
Efforts are continuing toward converting 25 non-power 
reactors from the use of high-enriched uranium (HEU) to 
low-enriched uranium (LEU) fuel. The NRC regulation 
governing this effort is predicated on (1) availability of 
Department of Energy (DOE) funding, (2) availability of 
a suitable replacement fuel, and (3) whether or not a reac
tor has a "unique purpose" requiring the use of HEU. At 
the end of the fiscal year, six licensees for non-power re
actors had their HEU-LEU conversion orders issued and 
had converted, or were in the process of, converting; six 
had been funded by DOE; and four university licensees 
for non-power reactors were awaiting funding. 'Two com
mercial licensees with non-power reactors were not 
scheduled to receive DOE funding; one commercial li
censee for a non-power reactor was in the process of de
commissioning; and, in cases involving two university non
power reactors, there was no suitable fuel developed (a 
"unique purpose" application is being considered for one 
of these). One "unique purpose" application was under 
consideration by the Commission for a government
owned non-power reactor; two universities are planning 
to decommission their non-power reactors; and one non
power reactor license was terminated. 

Advanced Reactors. Safeguards reviews of advanced 
light water reactor standard designs continued to empha
size the Severe Accident Policy Statement provision that 
" .. .issues of both insider and outsider sabotage threats will 
be carefully analyzed and, to the extent practicable, will 
be emphasized in the design and in the the operating pro
cedures developed for new plants." In fiscal year 1991, 
the Electric Power Research Institute included in its "Ad
vanced Light Water Reactor Utilities Requirements 
Document" a requirement for plant designers to analyze 
their designs for potentitll sabotage vulnerabilities that 
could be minimized through design modifications. In its 
"Advanced Boiling Water Reactor Standard Safety 
Analysis Report," General Electric included an insider 
sabotage analysis and made changes to some design de
tails as a result of that analysis. Staff review of these de
sign documents takes into account the need to assure that 
safeguards measures will not interfere with safe reactor 
operation. 

Fuel Cycle Facility Safeguards 

There were 15 active licensed non-reactor nuclear fa
cilities subject to NRC safeguards requirements during 
the report period. Of these, nine were major fuel fabrica
tion facilities. Three of the 15 facilities had "formula 
quantities" of SSNM, requiring extensive physical secu
rity and material control and accountability measures. 
("Formula quantity" means SSNM, in any combination, 
in a quantity of 5,000 grams or more, with a specified 

amount of the uranium-235 isotope.) One of these three, 
UNC Naval Products, of Montville, Conn., was in the 
process of being shut down and decommissioned, because 
of reductions in orders for naval reactor cores. Work in 
progress was either to be completed or to be transferred 
to the Babcock & Wilcox facility in Lynchburg, Va., by the 
end of calendar year 1991. 

To ensure that the physical protection provided for the 
SSNM at these facilities is essentially equivalent to that 
afforded weapons-usable materials in the government 
sector, the NRC upgraded its protection requirements in 
several areas. Licensees for the two remaining facilities 
possessing formula quantities have installed additional 
barriers at the site perimeter (including substantial vehi
cle barriers), conducted periodic tactical drills and exer
cises (including force-on-force techniques), and armed 
the Tactical Response Teams with more powerful fire
arms. Other improvements under development include 
physical fitness training programs for facility security per
sonnel and upgraded firearms qualification require
ments. Besides the physical protection regulations, the 
NRC requires licensees possessing SNM to have systems 
in place for control and accounting of nuclear materials in 
process and in storage. In fiscal year 1990, licensees pos
sessing quantities of SSNM adopted control and account
ing systems designed to ensure rapid detection of the loss 
of five or more kilograms of SSNM .. Shutdown require
ments associated with these systems were implemented in 
July 1991. 

An application for a license to control and operate a 
commercial uranium enrichment plant was submitted by 
Louisiana Energy Services, Limited Partnership. Review 
of the application is being conducted under the provisions 
of Public Law 101-575; initial operation is planned in cal
endar year 1995. 

Fuel Cycle Facility Inspections. Comprehensive physi
cal security and material control and accounting inspec
tions were conducted at the nine major fuel fabrication 
facilities. Special teams also completed inspections of the 
newly implemented physical security upgrades at two fa
cilities possessing formula quantities. Although no items 
of noncompliance were identified, certain minor im
provements of the installed system were deemed neces
sary. 

Transportation 

Spent Fuel Shipments. The NRC approved 31 trans
portation routes as acceptable for protection against ra
diological sabotage, and 11 spent fuel shipments were 
made over approved routes during fiscal year 1991. 

Spent fuel shipping included two series of shipments by 
rail. One series began in fiscal year 1989. Four more of35 
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programmed shipments-from the Brunswick (N.C.) nu
clear power plant to the Harris (N.C.) nuclear power 
plant- -have now been completed. The other series
from the Robinson (S.C.) nuclear power plant to the Har
ris plant-involves a series of four shipments, two of 
which have been completed. The spent fuel pool at the 
Harris plant is configured to store a large number of spent 
fuel assemblies. The planned shipments by Carolina 
Power and Light will transfer approximately 1,170 fuel as
semblies from other reactors to the Harris pool for stor
age over a five-year period. 

Shipment Route Surveys. NRC regional personnel con
tinued to work with local law enforcement agencies in 
conducting field surveys of routes proposed for shipments 
of spent fuel. A "Public Information Circular for Ship
ments of Irradiated Reactor Fuel" (NUREG-0725, Revi
sion 7), published by the NRC, reports on a111,101 high
way and 82 rail shipments of spent fuel within the United 
States subject to NRC safeguards regulations, from 1979 
through 1989. 

SSNM Shipments. Twenty-eight shipments of less than 
five but more than one kilogram of BEU were completed 
during fiscal year 1991. These included 12 export ship
ments, five foreign shipments that entailed transient 
transport through the United States, and 11 domestic 
shipments of SSNM. Three export shipments of five or 
more kilograms of HEU were also made during the fiscal 
year; the domestic portions of these shipments were made 
by DOE. 

Tracking International Shipments of SNM. The NRC 
regulations require licensees to notify the NRC of inter
national shipments of SNM and natural uranium. During 
fiscal year 1991, the NRC received more than 300 such 

notifications, about two-thirds of which were forwarded 
to the Department of State or the Department of Trans
portation for notification of international authorities. 

Transport Inspection and Enforcement. The NRC con
tinued to conduct safeguards inspections of selected ship
ments of spent fuel. No significant problems were identi
fied from inspections carried out during the report 
period. The NRC also continued its transportation-re
lated safety inspection program. This total effort involved 
more than 1,400 individual inspections, covering 
byproduct, source and SNM licensees, and including fuel 
cycle facilities and shippers of spent reactor fuel. 

An inspection program to ensure that transportation 
containers certified by the NRC are fabricated in accor
dance with the NRC-approved design and with quality as
surance programs of the container suppliers continued in 
fiscal year 1991. Inspections were conducted at seven fa
cilities, representing a broad spectrum of the industry. 

. The container-supplier inspection program includes de
signers, fabricators and distributors that have NRC-ap
proved quality assurance programs and Certificates of 
Compliance for transportation packages. The program is 
structured to provide information as to whether transpor
tation packages are fabricated, procured and maintained 
in conformance with 10 CFR Part 71 requirements. In fis
cal year 1991, the quality assurance inspection program 
was expanded to include inspection of spent fuel dry stor
age casks licensed under 10 CFR Part 72. Two inspections 
of dry storage casks were conducted, supplying informa
tion on the implementation of the quality assurance re
quirements in fabrication, loading and maintenance. 

Plutonium Air Shipment Criteria Development. Sec
tion 5062 of Public Law 100-203 imposes requirements 

A loaded spent fuel dry storage cask is 
transported from the spent fuel pool to 
the dry storage area at the Surry (Va.) nu
clear power plant. Quality assurance in
spections of spent fuel storage casks was 
initiated during fiscal year 1991, and this 
cask (Model 128, made by the Nuclear As
surance Corporation) was among those 
inspected during the report period. 



on air transport packages used to ship plutonium from 
one foreign country to another through U.S. air space. 
The Jaw requires that the NRC certify the safety of pluto
nium air transport package designs to the Congress. 
During fiscal year 1991, the NRC prepared an interim re
port on the conduct of feasibility studies related to the 
testing of such packages. Development of the feasibility 
studies was requested and funded by the Power Reactor 
and Nuclear Fuel Development Corporation, on behalf 
of the Japanese Government. Contract support for this 
effort is provided by the Lawrence Livermore National 
Laboratory. 

Incident Response Planning 
And Threat Assessment 

The NRC staff assesses threats to NRC-licensed facili
ties, materials and activities, and prepares the NRC's 
safeguards incident response plans for responding to ac
tual thefts of nuclear material or radiological sabotage of 
nuclear facilities or activities. The safeguards,staff main
tains close and continuing contact with the intelligence 
community, including participation in regular interagency 
meetings of Federal agencies that are concerned with and 
prepared to deal with terrorism. Other liaison activity in
cludes briefings and consultations with the representa
tives of other governments regarding NRC threat assess
ment and incident response activities. As part of these 
cooperative efforts, the NRC and the Federal Bureau of 
Investigation promulgated a revised Memorandum of 
Understanding regarding information exchange, incident 
response and related mutual support. 

In response to events in the Persian Gulf, the staff ex
panded the scope of its safeguards concentration. Each 
Region was visited and provided an updated threat assess
ment, and the NRC Headquarters Duty Officers were 
provided training on responding to telephonic nuclear ex
tortion threats. All reported threats related to Desert 
Shield and Desert Storm were closely monitored and ana
lyzed, and the Commission and other NRC management 
were provided briefings about them, some on a daily basis. 
Increased liaison with other Federal agencies was con
ducted during Desert Shield and, in coordination with the 
DOE, the NRC issued four advisories to selected licen
sees. During this time, no significant change in the do
mestic threat environment emerged. 

During fiscal year 1991, the staff discerned no signifi
cant change in the threat environment that would affect 
the NRC's current safeguards regulations. Two tech
niques are employed in assessing reported threats to the 
NRC's licensees. Internally, the NRC Information As
sessment Team, composed of headquarters and regional 
personnel, promptly assesses all reported threats and rec-

ommends appropriate response actions to NRC manage
ment. In addition, the Communicated Threat Credibility 
Assessment Team, jointly funded by the NRC and the 
DOE, conducts analyses of written or recorded threats. 

During the report period, the fuel cycle safeguards inci
dent response plan was reviewed and updated. In June 
1991, incident response training was completed and a 
safeguards exercise involving NRC headquarters and re
gional staff and Nuclear Fuel Services was conducted. 
Several improvements were identified. In October 1990, 
a less extensive "Table Top" exercise was completed by 
the Fuel Cycle Safeguards Incident Response Team. 

The staff continued to analyze safeguards events re
lated to threats and incidents in search of trends, patterns 
and anomalies. The "Safeguards Summary Event List" 
(NUREG-0525), a compilation of safeguards events, was 
revised in July 1991 (Rev. 17) to include events occurring 
through December 1990. This document was distributed 
to the licensed nuclear community, foreign governments, 
the Congress, and other Federal agencies. 

During the fiscal year, the Safeguards Event Analysis 
Program continued to focus on establishing consistent 
event reporting throughout the industry and on providing 
more definitive and meaningful feedback to licensees and 
the NRC staff. Fourreports, distributed to NRC staff and 
to all reporting licensees, presented statistical data on 
hardware system and human error events, and furnished 
root-cause analyses performed by some licensees that re
sulted in improved equipment operation or reduced hu
man error. The staff also participated in four regional 
workshops on Backfit and Event Reporting, sponsored by 
the NRC Office for Analysis and Evaluation of Opera
tional Data, and gave briefings to licensees and NRC staff 
at two regional nuclear security association meetings. 

International Safeguards 

NRC/IAEA Interaction. The principal interaction be
tween the NRC and the International Atomic Eneq,l)' 
Agency (IAEA) during 1991 involved the application of 
international safeguards (pursuant to the US/IAEA Safe
guards Agreement) to two NRC-licensed facilities. The 
General Electric (GE) Low-Enriched Uranium Fuel 
Fabrication Plant in Wilmington, N.C., and the Babcock 
& Wilcox (B&W) Fuel Company in Lynchburg, Va., were 
visited by lAEA Inspectors on several occasions during 
the year for ledger audits and material verifications. 
Annual physical inventory verifications were performed 
at B&W and GE in July and October 1991, respectively. 
A second area of cooperation with the IAEA during fiscal 
year 1991 involved monitoring and coordinating the 
reporting of nuclear material inventory and transaction 
data to the IAEA by Westinghouse (Columbia, S.C.), 
Siemens Nuclear Power Corp. (Richland, Wash.), and 
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Combustion Engineering (Windsor, Conn.). This infor
mation was reported pursuant to the Protocol to the US/ 
lAEA Safeguards Agreement. 

In May 1991, representatives of the lAEA, the NRC 
and other U.S. agencies met in Washington, D.C., to dis
cuss safeguards issues related to implementation of the 
Safeguards Agreement. During this meeting, the lAEA 
noted that all safeguards goals had been attained at the 
two facilities (GE and B&W) that were subject to safe
guards inspections. 

The NRC works to improve the technical effectiveness 
of lAEA safeguards both by means of direct interaction 
with the lAEA and by means of participation in U.S. Gov
ernment interagency efforts. The NRC is contributing to 
the design of safeguards systems by participating in the 
consultants group on the development of methods for the 
evaluation of effectiveness of safeguards systems. The 
NRC supports improved safeguards at reprocessing 
plants by participation in the international forum called 
LASCAR (Large Scale Reprocessing plant safeguards). 
LASCAR is helping to assure that information on all 
technical considerations related to safeguards is available 
to those designing reprocessing plant safeguards systems 
and to the IAEA. The NRC is also contributing to the im
provement of lAEA safeguards for reprocessing plants 
through development of the Adjusted Running Book In
ventory Technique. The most important interagency ef
fort is participation in oversight of the U.S. Government 
Program of Technical Support to Agency Safeguards 
(POTAS). 

International Physical Protection. In connection with 
its export licensing program, the NRC conducts an ex
change of information on the physical protection of nu
clear facilities. Information exchange visits are made to 
all countries which have imported a significant amount of 
nuclear material from the United States or received 
retransfers of U.S.-origin material. During fiscal year 
1991, visits were made to the United Kingdom, Indonesia, 
Australia and Mexico. Similarly, teams from France, 
Denmark, Japan, and Sweden visited the NRC in the 
United States. 

REGULATORY ACTMTIES AND ISSUES 

Proposed Rules 

The following rulemaking actions were initiated during 
fiscal year 1991: 

• Work has begun on a proposed ru Ie to amend 10 CFR 
Part 73 to clarify physical protection requirements. 

This rule would amend the language of Section 
73.40(a) to clearly indicate that this section is in
tended as a general statement of the requirements 
for physical protection and that the detailed protec
tion requirements for each class of licensed facility or 
material are provided in other sections of Part 73. 
The proposed rule would also require protection 
against radiological sabotage at non-power reactors 
when it is deemed. necessary to protect the public 
health and safety. 

II Work is under way on a proposed rule to amend 10 
CFR Part 26 to extend the fitness-far-duty rule to li
censees who possess, use, or transport Category I 
(unirradiated formula quantity) material. The final 
rule is expected to be published in November 1992. 

II Work has began on a proposed rule to amend 10 CFR 
Part 11 to include acceptance of the DOE-L or 
DOE-Q Reinvestigation Program for NRC-R SNM 
access authorization renewal requirements. The final 
rule is scheduled to be published in late 1991. 

The following rulemakings continued during fiscal year 
1991: 

" Work is continuing on a rulemaking to upgrade the 
requirements for the physical protection of SSNM in 
transit. Commercial shipments of SSNM are cur
rently being made by DOE. The proposed rule would 
upgrade NRC regulations to make commercial trans
port protection comparable to that provided by 
DOE. The proposed rule is expected to be published 
in early 1992. 

i9 Work continues on a rulemaking to amend 10 CFR 
Part 73 to establish upgraded Weapons Firing Quali
fication Requirements and Physical Fitness Training 
and Performance T'esting Requirements, for all secu
rity personnel at Category I fuel facility licensees. 
The final rule is expected to be published in June 
1992. 

e Work continues on a final rulemaking to modify 10 
CFR Parts 70, 72, 73, and 75. These changes will: (1) 
supplement the definitions sections, (2) delete action 
dates that no longer apply, (3) correct outdated terms 
and cross references, (4) clarify wording that is sus
ceptible to differing interpretations, (5) correct typo
graphical errors, and (6) make other minor changes. 
The final rule is expected to be published in Decem
ber 1991. 

.. Work is continuing on a final rule to amend 10 CFR 
Part 74 to establish material control and accounting 
measures for uranium enrichment facilities that 
would produce low-enriched uranium for commer
ciallight water reactors. The final rule is expected to 
be published in November 1991. 



Experts in safeguards technology from around the world 
met in Williamsburg, Va., from July 15-to-19, 1991, to dis· 
cuss international safeguards for large reprocessing plants. 
NRC staff represented the U.S. Government interagency 

Final Rule 

The following rulemaking was completed and pub
lished in fiscal year 1991: 

• On April 25, 1991, the NRC published Section 73.56 
of Title 10 of the Code of Federal Regulations, "Per
sonnel Access Authorization Requirements for 
Nuclear Power Plants", to provide increased assur
ance that individuals granted unescorted access to 
protected and vital areas are trustworthy and reliable 
and do not pose a threat to commit radiological sabo-. 
tage. The rule requires an access authorization pro
gram that consists of three elements: background in
vestigation, psychological assessment, and behavioral 
observation. The required elements have long been 
practiced in varying degrees by most licensees as part 
of their Physical Security Plans. The NRC also pub
lished regulatory Guide 5.66, "Access Authorization 
Program for Nuclear Power Plants" in June 1991 to 

team, and they met with counterparts from Germany, France, 
Japan, the United Kingdom, the International Atomic Energy 
Agency (IAEA), and the EURATOM Safeguards Inspectorate. 

provide an approach acceptable to the NRC staff by 
which licensees can meet the requirements of the 
rule. 

Nuclear Materials Management 
And Safeguards System 

This project, jointly funded with the DOE, continues 
the operation and maintenance of the Nuclear Materials 
Management and Safeguards Systems (NMMSS). Basi
cally, this is an accounting system for alllicensed SNM 
and foreign source material in the United States, includ
ing materials that originated both in the United States 
and elsewhere. Material is tracked from facility to facility, 
on a continuing basis, from original refinement to even
tual disposal. Exportl import transactions are also 
tracked. Selected data, based on NMMSS output, are 
then furnished to the IAEA in fulfillment of U.S. interna
tional obligations. 
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Waste Management 

The Office of Nuclear Material Safety and Safeguards 
(NMSS) of the Nuclear Regulatory Commission (NRC) 
manages and coordinates NRC regulation of all commer
cial high-level and low-level radioactive waste and of ura
nium recovery facilities. Specifically, NMSS responsibili
ties include: 

tit Developing the criteria and the framework for regu
lating high-level waste (HLW), including develop
ment of the technical bases for the licensing of HLW 
repositories. 

e Providing program management for NRC responsi
bilities under the Nuclear Waste Policy Act of 1982 
(NWPA), as amended. 

e Leading the national effort to license, inspect and 
regulate commercial low-level waste (LLW) disposal 
facilities. 

e Developing guidance and providing technical assis
tance to States and State Compacts so that the goals 
of the Low-Level Radioactive Waste Policy Amend
ments Act of 1985 (LLRWPAA) are met. 

Ii!) Providing national program management for the li
censing, inspecting and regulating of uranium recov
ery facilities and of radioactive waste associated with 
the uranium milling process (mill tailings). 

e Reviewing and concurring in significant Department 
of Energy (DOE) decisions regarding inactive mill 
tailings sites and the licensing of stabilized tailings 
piles for monitoring and maintenance programs. 

HIGH-LEVEL WASTE PROGRAM 

Regulatory Development Activities 

During this fiscal year, the NRC continued to take steps 
to ensure that the regulations governing high-level waste 
disposition (10 CFR Part 60) were clear and complete. 
The NRC staff completed analysis of those portions of 
the rule that were either unclear as to the rule's intent or 
unclear as to which organization was responsible for im
plementation. The staff also undertook an evaluation of 
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10 CFR Part 60 with a view to determining if all of the re
pository functions dealing with radiological safety and 
waste isolation were adequately covered. Based on these 
two evaluations, the NRC will determine what changes 
are needed in 10 CFR Part 60 to make the rule as compre~ 
hensive and unambiguous as possible. 

With respect to specific regulatory activity, the NRC 
continued to conduct the technical work necessary to re
spond to the DOE's April 19, 1990 petition for rulemaki
ng. In that petition, DOE requested that 10 CFR Part 60 
be amended to include quantitative dose criteria for a de
sign basis accident. The NRC expects to complete prepa
ration of its response to the petition during fiscal year 
1992. 

In fiscal year 1991, the NRC also continued to work 
with the Environmental Protection Agency (EPA) as that 
agency revised its high-level waste standards. The NRC 
staff participated in EPA's efforts to issue its environ
mental standards for disposal of HLW. This participation 
included reviewing, preparing comments on, and cons~lt
ing with EPA on important features of the draft stan
dards. The NRC will work toward implementing the re
vised EPA standards in parallel with EPA's revision. The 
NRC also will conduct its own rulemaking to bring 10 
CFR Part 60 into conformance with the final EPA Stan
dards. 

Regulatory Guidance Activities 

Regulatory guidance issued during the report period in
cluded one final and two draft Staff Technical Positions 
(STPs). STPs are key mechanisms for providing guidance 
to DOE,' and they contain criteria for the development of 
methods acceptable to the NRC staff in demonstrating 
compliance with 10 CFR Part 60. One STP, "Regulatory 
Considerations in the Design and Construction of the Ex
ploratory Shaft Facility" (NUREG-1439) was published 
in final form during fiscal year 1991. This is a compilation 
of previous NRC staff positions on the subject transmit
ted to DOE and is based on the premise that the Explora
tory Shaft Facility (ESF) will eventually become part of a 
future geologic repository. The second STP, "Investiga
tions to Identify Fault Displacement and Seismic Hazards 
at a Geologic Repository," was issued as a draft for public 
comment in May 1991. When completed, this STP will 
provide guidance to DOE on appropriate geologic 



repository investigations that can be used to identify fault 
displacement and seismic hazards. The staff also issued 
the draft STP, "Geologic Repository Operations Area 
(GROA) Underground Facility Design-Thermal 
Loads," for public comment in July 1991. In this docu
ment, the NRC staff position is set forth that DOE should 
develop and use a defensible methodology by which to 
demonstrate the acceptability of the underground facility 
design of a geologic repository operations area. 

In addition to the STPs, the NRC staff issued Draft 
Regulatory Guide DG-3003, "Format and Content for 
the License Application for the high-level Waste Reposi
tory," in November 1990 for public comment. This Draft 
Regulatory Guide reflects the staff's attempt to provide 
early guidance on the information to be contained in the 
license application and to establish a format acceptable to 
the NRC staff for presenting this information. DG-3003 
recommends a repository systems-based approach for the 
license application, reflecting the organization of the re
quirements in 10 CFR Part 60. The final version of this 
Regulatory Guide is to be completed in fiscal year 1994. 

Technical Assessment Capability 
For Repository Licensing Reviews 

The staff continued development of its independent ca
pability to conduct performance assessments, as part of 
its repository licensing reviews. Such assessments will be 
used by DOE in its license application to show compli
ance with the EPA high-level waste standard and with 
NRC regulations. The HLW staff briefed the Advisory 
Committee on Nuclear Waste, the Nuclear Waste Tech
nical Review Board, and the Electric Power Research In
stitute on the results of an initial demonstration (1990) 
and is enhancing its performance assessment capability by 
a second iteration-using more refined predictive models 
and treating a more comprehensive set of phenomena. 
The staff expects to complete this task by June 1992. 

Yucca Mountain Site 
Characterization Analysis 

In December 1990, the DOE submitted its response to 
the July 1989 Site Characterization Analysis (SCA) by 
NRC staff of DOE's Yucca Mountain Site Characteriza
tion Plan (SCP). The staff had identified 198 concerns, 
classified as either objections, comments or questions. In 
July 1991, the NRC transmitted to DOE the results of its 
evaluations of the DOE response. That response ap
peared generally to focus on ways of improving the site 
characterization program, rather than dealing with any of 
the SCA concerns. The staff took note, however, of the 

progress DOE has made toward resolving two objec
tions-one regarding quality assurance, and the other on 
the ESF design and design control process. 

With respect to the ESF design and design control 
process, the staff believes that DOE is addressing the 
NRC's concerns. Before the NRC can make a final deter
mination, however, it will have to receive and review 
DOE's formal submittal on the design and design control 
process. Details on the quality assurance objection are 
provided in the section of this report entitled, "Quality 
Assurance Activities." Besides making progress on re
solving the objections, the staff was able to close out 59 of 
the 198 open items, i.e., staff concerns, on the basis of 
DOE responses. The staff will continue working with 
DOE towards resolution of all remaining open items. 

One way that the NRC staff gains early cognizance of 
DOE's planned site characterization activity is by review 
of the DOE's study plans, which describe how the investi
gations presented in the SCP are to be implemented. By 
the end of fiscal year 1991, the NRC had received 29 
DOE study plans and had completed, or was engaged in, 
review of those plans. In no instance did the NRC staff 
find it necessary to object to a startu p of activity consistent 
with a study plan, but the staff did convey its concerns to 
DOE with respect to certain details in several study plans. 

Questions of particular significance arose from staff re
views of two DOE study plans pertaining to new site char
acterization activity in Midway Valley, a potentialloca
tion for the surface facilities of the proposed repository. 
The The stafT's conclusion that it had no objection to 
those two study plans, along with the staff's acceptance of 
DOE's quality assurance programs for those activities, 
meant that DOE could conduct its Midway Valley activi
ties, once the appropriate permits were issued by the 
State of Nevada. Upon receiving two environmental per
mits from the State of Nevada, DOE proceeded with work 
under those plans. 

Interactions with Governmental 
Entities and Indian Tribes 

State of Nevada and local representatives continue to 
participate in the technical exchanges and meetings be
tween NRC and DOE. State, local and Tribal representa
tives also continue to receive notification of upcoming 
NRC/DOE HLW meetings, as well as NRC Advisory 
Committee on Nuclear Waste (ACNW) transcripts and 
letter reports related to the HLW program. Access to 
these activities and reports thereon were also provided to 
those counties designated by the Secretary of Energy as 
"affected units of local governments." 



Quality Assurance Activities 

During the report period, the staff continued its re
views of DOE's and DOE contractors' QA plans and pro
cedures (document reviews); evaluations of DOE's effec
tiveness in auditing its program, to identify and correct 
problems in program implementation; and evaluations of 
DOE contractor effectiveness in implementing QA pro
grams. The NRC staff completed review of the majority 
of QA plans in earlier years. Work in this area for fiscal 
year 1991 included review of revisions to those accepted 
documents. In making its evaluation of DOE's effective
ness in auditing and DOE contractor effectiveness in QA 
program implementation, the NRC staff conducted ob
servations of DOE audits. The DOE audits were per
formed at all major DOE contractor organizations par
ticipating in the site characterization program for the 
Yucca Mountain Project. Formal NRC staff reports were 
issued for all of the audits observed, and DOE will be re
quired to respond to those reports where improvements 
in the audit process are needed. 

All of these activities represent the steps DOE has 
been taking to resolve the quality assurance (QA) objec
tion raised by the NRC staff in its SCA. The staff found, in 
January 1991, that the DOE Office of Civilian Radioac
tive Waste Management QA program was acceptable and 
that limited new site characterization activity in Midway 
Valley could begin. In August 1991, DOE requested that, 
because of its improvement in the QA area, the NRC re
move its SCA objection concerning the lack of an accept-

The NRC's Center for Nuclear Waste 
Regulatory Analysis (CNWRA) completed 
a fifth year of operation at the end of fiscal 
year 1991, providing a broad range of sup
port to the agency offices dealing with nu
clear waste regulation. CNWRA staff 
work out of the Southwest Research Insti
tute, shown here, in San Antonio, Tex., 
and at the Washington Technical Support 
Office in Arlington, Va. 

able QA program. The staff took the request into consid
eration, and a decision was expected eady in 1992. 

Center for Nuclear Waste 
Regulatory Analyses 

The Center for Nuclear Waste Regulatory Analyses 
(CNWRA), an NRC contractor, completed its fourth year 
of operation in October 1991. The level of support that 
the Center provided to NRC has continued to increase, 
pursuant to its fundamental mission of providing sus
tained, high-quality technical assistance and research in 
support of NRC's high-level waste program, under the 
National Waste Policy Act of 1982 (NWPA), as amended. 
The Center provided a broad range of support to NMSS 
and to the Office of Nuclear Regulatory Research, as well 
as the Office of the Licensing Support System Adminis
trator (see "Licensing Support System," below). The 
CNWRA continued to develop its technical and analyti
cal capabilities, including the hiring of additional techni
cal staff-fully integrating physics, geosciences and spe
cific engineering disciplines. CNWRA staff are located at 
the Southwest Research Institute campus in San Antonio, 
Tex., and at the Washington Technical Support Office in 
Arlington, Va. 

The CNWRA has developed and, together with the 
NRC staff, is actively implementing a computer-assisted 
"systems approach" to identify and reduce uncertainties, 
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to select strategies and methods for confirming compli
ance with NRC regulatory requirements, and to define 
risks in lieensing a HLW geologic repository. This ap
proach is being taken by the NRC to assure that all of its 
HLW activities under the NWPA are planned, inte
grated, implemented, documented and managed as thor
oughly and effectively as possible. Additional support 
from the Center is its assistance in the NRC review of 
study plans and design reports; participation in NRC/ 
DOE pre-licensing technical exchange meetings; assis
tance with QA observation audits; technical support to 
NRC's rulemaking and regulatory guidance development 
programs; and assistance in the development of technical 
assistance capabilities and methods (e.g., computer 
codes). Specific accomplishments include a critical evalu
ation of natural resources assessment methodologies, a 
pilot study on the use of advanced three-dimensional in
teractive graphics information systems in license review, 
and development of the technical basis for evaluation of 
containment of nuclear waste. Significant progress was 
also made in the joint NRC/CNWRA development of a 
performance assessment methodology. 

A broad-based integrated research program continued 
at the CNWRA during fiscal year 1991. Activities under 
the program included studies on the thermodynamic and 
ion exchange properties of sorbing minerals; selection of 
a geochemical natural analog site and related laboratory 
investigations; laboratory and calculational investigations 
of two-phase now in heterogeneous fractured porous me
dia; installation of instrumentation for measuring rock 
mechanical and hydrogeological responses to induced 
seismic events at an active mine; evaluation of state-of
the-art seismic rock mechanics computer codes; and labo
ratory investigation of the degradation of nickel- and cop
per-based alloy container materials. 

Nuclear Waste Negotiator 

On July 26, 1991, NRC Chairman Ivan Selin and the 
U.S. Nuclear Waste Negotiator signed a Memorandum of 
Understanding (MOU) between NRC and the Office of 
the U.S. Nuclear Waste Negotiator, similar to the existing 
MOU between DOE and the Negotiator. This document 
outlines the initial procedures goveming interactions be
tween NRC and the Negotiator in meeting their responsi
bilities, as set forth in the Nuclear Waste Policy Amend
ments Act of 1987. The MOU establishes a working 
relationship between both parties and assures a timely 
flow of information between the two agencies. It also pro
vides the Negotiator with the use of such NRC services, 
facilities and personnel as the Chairman determines to be 
appropriate, while assuring the independence of aU 
parties. 

LOW-LEVEL WASTE MANAGEMENT 

The main objective of the NRC's low-level waste pro
gram is to provide adequate protection of public health 
and safety and the environment in the management of 
low-level radioactive waste, in conformance with the 
Low-Level Radioactive Waste Policy Amendments Act of 
1985 (LLRWPAA). 

Regulations and Guidance 

Waste Form Technical Position Revision. On January 
24, 1991, the NRC staff issued Revision One to the 
"Waste Form Technical Position." This document was in
itially developed in 1983 to give guidance to generators of 
low-level radioactive waste (LLW) regarding the test 
methods and acceptance criteria to be employed in meet
ing the waste form requirem en ts in 10 CFR Part 61. Since 
the initial issuance of the technical position, field experi
ence and laboratory testing of cement-solidilied LLW 
have indicated that some unique chemical and physical in
teractions can occur between cement constituents and 
various chemicals and compounds which may exist in the 
waste materials. More comprehensive guidance was 
clearly needed on cement stabilization of LLW, and so 
the technical position was revised to include an appendix 
which specifically addresses cement stabilization. The 
guidance provided in Appendix A is the culmination of 
extended study, research and discussion between the 
NRC staff and representatives of various organizations. 

Title Transfer Provision of Amendments Act. NRC 
staff completed analysis of the issues associated with the 
waste title transfer and possession provisions of the 
LLRWPAA and presented its recommendations to the 
Commission (SECY-90-318, issued September 12, 
1990). As part of its review of SECY -90- 318, the Com
mission sought public and State views on the issues pre
sented in the analysis, and also on eight specific questions 
related to title transfer and possession of LLW. The is
sues focused on the role NRC should play in managing 
LLW, in light of LLRWPAA requirements, and on the 
health, safety, and environmental impacts of LLW stor
age. A solicitation of public comment was published in 
the Federal Register on December 4, 1990, and a total of74 
individuals or organizations responded by the end of the 
comment period (March 2, 1991). The staff reviewed the 
comments received and provided alternatives for the 
Commission for its consideration in selecting a course of 
action anticipating the 1993 and 1996 milestones written 
into the law. The NRC recognizes the need for licensees, 
States and Agreement States to plan ahead for these 
milestones and will continue efforts to clarify and resolve 
issues related to title transfer, possession and storage of 
LLW. 



Standard Review Plan. By the end of September 1991, 
the Low~Level Waste Management and Decommission
ing staff had completed draft revisions to 14 sections of 
the Standard Review Plan (NUREG-1200). The plan 
(SRP) provides guidance to regulatory personnel per
forming safety reviews of license applications to construct 
and operate a low-level radioactive waste disposal facility. 
The draft revised SRP covers topics on: surface water hy
drology; the design of soil cover systems; waste disposal 
operations; performance assessment and analysis of ra
dioactivity releases; and occupational radiation protec
tion. In response to requests from State regulatory or
ganizations for a fuller description of the data necessary 
to demonstrate compliance with regulatory requirements 
and to support the issuance of a license, a new section 
(SRP 1.0, Licensing Process) has been added to the SRP. 

Technical Assistance to the States 

The LLWM staff continued during fiscal year 1991 to 
support the Office of Government and Public Affairs 
(GPA) in providing technical assistance to the States as 
they implement their plans for low-level waste disposal 
facility development and licensing. 

This technical assistance included: 

e Support to GP A in holding a Regulators' Workshop 
and Performance Assessment Workshop for Agree
ment State regulators. 

e Support to GP A in conducting program reviews of 
Agreement State regulatory programs. 

e Participation in meetings of the LLW Forum, a group 
of State and compact officials which meets quarterly 
to discuss areas of common interest. 

fi) Participation on a blue ribbon panel appointed by the 
State of California to review the environmental 
monitoring program for the proposed Ward Valley, 
Cal., site. 

• Presentations and written reports for various States 
on topics of special interest to them. The staff's ob
jective is to keep the States fully informed of regula
tory issues and to respond to their specific requests 
for guidance on regulatory matters. 

Several of these areas of technical assistance are dis
cussed in more detail below. 

Review of Site Characterization Plan for Vermont Yan· 
kee Site. In June 1991, the staff completed its review of 
the Site Characterization Plan for a potential lOW-level 
waste disposal site at the Vermont Yankee nuclear power 
plant. The Vermont Low-Level Waste Authority, in 

compliance with State legislation, had prepared the plan 
to characterize the features of this site for the purpose of 
determining whether it is suitable for development as a 
low-level waste disposal facility. (The Vermont Yankee 
plant generates most of the low-level waste in the State of 
Vermont.) The staff review focused on whether the plan 
would provide the Vermont Authority the data and infor
mation it would need to prepare a license application 
complete enough for NRC assessment. The issues identi
fied by the NRC staff for consideration by the Vermont 
Authority included the high water table at the site, dis
charges of groundwater to the surface within the disposal 
site, and high groundwater velocities. 

Performance Assessment Guidance. The staff has pre
pared and is implementing a program for low-level waste 
performance assessment (LLWP A). The planned pro
gram has two primary goals: 

(1) To enhance the NRC staff's capability to review and 
evaluate a LLWP A from an applicant. 

(2) To develop an in-house LLWPA modeling capabil
ity that will be the basis for development of regula
tory guidance on LLWP A. 

This guidance will provide license applicants with ac
ceptable criteria and technical bases for evaluating the 
long term performance of a LLW disposal facility. 'The 
program will also improve NRC's ability to provide tech
nical assistance to Agreement States on LLWPA issues. 
The program-which has been developed jointly by the 
NRC Offices of Nuclear Material Safety and Safeguards 
(NMSS) and Nuclear Regulatory Research (RES)-in
volves integrated staff and contractor work, supported by 
research projects. In order to provide inter-office coordi
nation of LLWPA activity, staff from NMSS andRES 
have joined to form a Performance Assessment Working 
Group, to be responsible for developing and carrying out 
the LLWPA Program. The NRC staff's approach for im
proving in-house expertise in LLWPA modeling and in 
developing regulatory guidance is to do so through direct 
experience with LL WP A applications. The Performance 
Assessment Methodology developed by Sandia National 
Lab (NUREG/CR-5453 and NUREGICR-5532), under 
a technical assistance contract to NRC, constitutes a com
prehensive framework for conducting the LLWP A mod
eling program. The staff is also active in a variety of 
LLWPA areas involving interagency coordination of 
LLWPA projects, participation in international LLWPA 
and validation exercises, and consultation with Agree
ment State personnel on LLWP A issues. 

Performance Assessment Workshop. On September 
10-12, 1991, NMSS and the Office of Government and 
Public Affairs hosted a second LLW disposal facility 
performance assessment workshop for Agreement State 
regulatory staff. The workshop was conducted by 
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contractor staff from Sandia National Laboratories who 
developed the performance assessment methodology 
(P AM) under a technical assistance contract with the 
NRC. The workshop consisted of an in-depth lecture on 
P AM development and implementation, as well as com
puter laboratory sessions that provided Agreement State 
staff with hands-on experience in exercising the computer 
codes of the methodology. The workshop was attended by 
15 regulatory staff members from nine Agreement States 
that currently regulate the disposal of LLW or are devel
oping 1icensing programs. 

LLW Disposal Regulators' Workshop. On July 15-17, 
1991, NRC staff hosted the annual Agreement State 
Regulatory Workshop in Bethesda, MD. The purpose of 
the meeting was to enable the States and the NRC to ex
change information of common interest on the licensing 
of LLW disposal facilities. Topics discussed included the 
staff's recent changes to the Standard. Review Plan for li
censing LLW disposal facilities (NUREG-1200), recent 
State experiences in licensing offacilities, waste form cri
teria and issues, and the NRC's consideration of the title 
'transfer provisions of the Amendments Act of 1985. The 
workshop included a visit to the Beltsville Agricultural 
Research Center to examine the Cover System Research 
Project, being funded by the NRC. 

Agreement State Program Reviews and Visits. LLWM 
staff participated with the Office of State Programs in re
viewing several State LLW disposal facility regulatory 
programs. NRC staff visited or reviewed programs in Illi
nois, South Carolina, North Carolina, Utah and Califor
nia during the year. 

Cooperation With Other Federal Agencies 

During 1991, the NRC aggressively pursued coopera
tive efforts with other Federal ag~ncies, seeking to 
resolve issues associated with low-level radioactive waste 
management and decommissioning, as well as other 
issues of common interest. Most of these efforts have in
volved the Environmental Protection Agency (EPA) and 
the Department of Energy (DOE). At the staff level, co
operation has continued toward the resolution of issues 
associated with the joint regulation of radioactive mixed 
waste management and its disposal, and with dual regula
tion of radionuclide emissions to air. During fiscal year 
1991, the principal focus of the agencies' efforts in the 
mixed waste area have been on the development of a 
"National Profile" on the volume, characteristics and 
treatability of mixed waste in the United States. The 
profile was requested by the Host States' Technical 
Coordinating Committee and is being developed, as a 
joint NRC-EPA project, through a contract with Oak 
Ridge National Laboratory. Initial results from the pro
ject are expected by May 1992. 

Regarding emissions of radionuclides to the air, NRC 
and EPA are cooperating in considering whether NRC's 
established regulatory program for air emissions of 
radionuclides under the Atomic Energy Act of 1954 pro
vides adequate protection of the public, with the ample 
margin of safety provided under the Clean Air Act. (Sec
tion 112(d)(9) of that Act states that EPA does not need 
to regulate radionuclide air emissions if it determines that 
NRC's regulatory program already provides an ample 
margin of safety.) Specific efforts involved in this project 
include coordination of a survey of air emissions data 
from NRC and Agreement State licensees, proposed re
scission of EPA standards that would control air emis
sions of radionuclides from nuclear power reactors, and 
development of a staff-level Memorandum of Under
standing (MOU) that includes the States of Colorado, 
Texas and Washington and pertains to rescission of EPA 
standards for limiting radon emissions from uranium mill 
tailings disposal. The MOU was signed on October 24, 
1991, and published jn the Federal Register on October 
25, 1991. The agencies also consulted on other issues 
across the broad spectrum of shared responsibility. 

Cooperative efforts with DOE during the report period 
focused primarily on resolving issues associated with the 
management and disposition of low-level radioactive 
wastes whose concentrations exceed the upper limits for 
Class C wastes, as defined in 10 CFR Part 61. Under the 
Low--Level Radioactive Waste Policy Amendments Act 
of 1985 (LLRWPAA), DOE is responsible for disposing 
of the so-called "Greater-than-Class-C" (GTCC) wastes 
in an NRC-licensed disposal facility. In the interim, be
fore such a disposal facility is built and begins operations, 
DOE plans to store small quantities of the GTCC waste 
as it is transferred to DOE by commercial licensees. The 
NRC and DOE are cooperating in developing procedures 
and criteria for managing the transfer of limited quanti
ties of GTCC waste to DOE prior to operation of the dis
posal facility or dedicated storage facility. The NRC has 
also developed draft guidance on waste-disposal activity 
averaging, in order to confirm compliance with the Class 
C limits in 10 CFR Part 61. These cooperative activities 
are being coordinated with interested parties, such as the 
States and LLW Compacts. 

URANIUM RECOVERY 
AND MILL TAILINGS 

The NRC licenses and regulates uranium mills, com
mercial in-situ solution mining operations, uranium ex
traction research and development projects, and disposal 
of uranium mill tailings and wastes. 

The NRC also evaluates and concurs in DOE remedial 
action plans for inactive uranium mill tailings sites, as 
required by Title I of the Uranium Mill Tailings Radiation 
Control Act of 1978 (UMTRCA). 



Regulatory Development and Guidance 

In August 1991, NRC staff issued a final position on the 
disposal of in-situ wastes. In order to avoid the prolifera
tion of small waste disposal sites, NRC regulations re
quire wastes from in-situ solution mining facilities to be 
deposited at existing mill tailings disposal sites, in the ab
sence of compelling reasons justifying disposal by other 
means. As these disposal sites closed, in-situ operators be
came concerned that there would be no off-site disposal 
optionsav~i1able to them and requested that they be al
lowed to dIspose of their wastes on-site. In response to 
these concerns, the staff issued a draft position in April 
1990 and an interim final position for public comment in 
August 1990. As a result of comments received, several 
clarifying changes were made to the position. 

The commingling of low-level waste with uranium mill 
tailings has been a subject of growing interest in recent 
years. Uranium and thorium mill tailings and wastes, de
fined in Section 11e.(2) of the Atomic Energy Act, must 
be disposed of under a license issued in accordance with 
10 CPR Part 40. Radioactive wastes of similar chemical 
and radiological characteristics (primarily earthen mate
rial contaminated with source material) but not meeting 
the definition must be disposed of in low-level waste fa
cilities. In July 1988, the staff issued guidance on the dis
posal of such material in uranium mill tailings impound
ments. A concern identified in that guidance is the 
question of DOE acceptance of title to the site for custody 
and long term care. Early in fiscal year 1991, DOE clari
fied its position on that issue, and, in August 1991, NRC 
staff prepared revised guidance- for Commission review 
and public comment. 

An area of interest to both the licensed mill program 
and the DOE inactive mill tailings remedial action pro
gram has been the use of alternate concentration limits 
(ACL) in meeting groundwater protection standards. In 
June 1988, NRC staff issued a draft technical position on 
ACLs for uranium mills and in October 1988 held a work
shop for mill operators in Denver, Colo. A second work
shop was held in Bethesda, Md., in December 1990 fo
cusing on the DOE program-but also addressing'the 
licensed mill program. 

Licensing and Inspection Activities 

The NRC Uranium Recovery Field Office (URFO) 
performed 35 inspections of uranium recovery facilities 
during the fiscal year. In other regulatory action, the 
URFO staff com pleted 56 major license amendmen ts and 
58 minor license amendments. 

Of the 27 NRC-licensed uranium recovery facilities, 19 
are uranium mills, three are either heap leach or other 

byproduct recovery operations, one is a research and de
velopment solution mining operation, and four are com
mercial in-situ solution mining facilities. At the close of 
t~~ ~eport p~riod, on~y two commercial in-situ mining fa
CIlItIes were m operatIOn, one was in standby, and one was 
authorized to begin construction at the end of the year. 
O,nly one conve~tional uranium mill was in operation, 
WIth two others In standby. Because of the low market 
price of uranium, few new facilities are expected to be li
censed in the near future, except for in-situ solution min
ing facilities (one of which is under licensing review). As 
another result of market conditions, the two standby con
~entional mills a,re not likely to resume operation, except 
ior short operatmg runs, and continued operation of the 
one operating facility is unlikely. Over the next few years, 
much of th~ case.work confronting the uranium recovery 
program WIll be In the areas of remedial activity for the 
shutdown facilities, including decommissioning of mills 
reclam,ati.on of mill sites and tailings disposal areas, and 
r.eme~IatlOn o~ groundwater contamination. Continuing 
IIcensmg oversIght of the in-situ mining facilities-includ
~ng issu.ance of new licenses for proposed facilities, and 
mspectIOns of all licensed facilities-will continue for the 
indefinite future. 

I~.19~1, NRC staff undertook a review of a proposed 
faCIlIty for the commercial disposal of uranium and tho
rium mill tailings and wastes. In the fall of 1989, the NRC 
received an application from Envirocare of Utah, Inc., to 
commercially dispose of uranium and thorium mill tail
ings and wastes received from others at its facility in Clive 
Utah. Because of the unique, "first-of-a-kind" nature of 
the application, the regulatory framework for the staff re
view had to be established by Commission action. Early in 
1991, a Federal Register notice was published, announc
ing r~ceipt of the application, describing the regulatory 
reqUIrements to be applied in the licensing review. and 
~iving, notice. of the opportunity [or a public hearing~ The 
lIcensmg reVIew commenced, and the staff completed two 
acceptance reviews and a first round of questions to the 
applicant. The scoping process for the environmental re
view was also completed in fiscal year 1991. 

Remedial Action at Inactive Sites 

During fiscal year 1991, NRC staff completed 70 review 
actions pursuant to its responsibilities at inactive uranium 
mill tailings sites. These included 10 Remedial Action 
Plan (RAP) reviews, 7 inspection plan reviews, 4 RAP 
modification reviews, 20 other site-specific reviews, 4 
Completion/Certification Report reviews, and 14 reviews 
of generic items. The staff prepared six Technical 
Evaluation Reports, documenting its review of DOE's re
medial action selection for the Grand Junction (Colo.), 
Lakeview (Ore.), Ambrosia Lake (N.M.), Lowman 
(Idaho), Falls City (Tex.), and Durango (Colo.) sites. Of 
particular note, the staff issued its first Final Completion 
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Review Report, documenting the review of and concur
rence in DOE's remedial action performance at the 
Shiprock (N.M.), site. 

Besides dealing with site-specific casework, the staff 
visited many of the sites for various purposes. Inspections 
of remedial action, in progress or completed, were con
ducted at the Durango, Salt Lake City (Clive), Lowman, 
and Grand Junction sites, and site visits associated with 
Remedial Action Plan reviews were made by NRC techni
cal staff to the Falls City site and three sites in Colorado
Ri11e, Maybell and Gunnison. 

During the fiscal year, a final rule amending 10 CFR 
Part 40 for general licenses for the custody and long term 
care of uranium and thorium mill tailings disposal sites 
was published. Periodic NRC/DOE management meet
ings have been, and will continue to be, held to coordinate 
the UMTRCA Project activities through discussion of 
schedules and programmatic actions and issues. 

The NRC is responsible for regulation of remedial action 
taken by the Department of Energy at inactive uranium mills, 
where the radioactive detritus of the milling process, called 
tailings, remains on-site. Among the six Technical Evaluation 
Reports prepared by NRC staff during the report period was 
one for the abandoned Ambrosia Lake (N.M.) site, shown 
above. The NRC must concur in all remedial action planned for 
such sites. 

DECOMMISSIONING OF 
NUCLEAR FACILITIES 

The staff has continued developing the guidance that 
licensing staff and licensees will need to implement 
amendments to Commission regulations with respect to 
the decommissioning of nuclear facilities. The staff is also 
performing decommissioning reviews for both nuclear re
actors and materials facilities. 

Guidance Documents 

The staff is developing guidance documents for license 
reviewers and licensees giving needed information on 
acceptable methods for decommissioning, among them 
Standard Review Plans (SRP) for the review of nuclear 
power plant preliminary and final decommissioning 
plans. During fiscal year 1991, the staff completed an SRP 
for the review of decommissioning plans for materials li
censees, and a guidance document on how to perform fi
nal termination surveys is also in development. In 1989 
and 1990, the staff prepared decommissioning financial 
assurance guidance for materials licensees and licensees 
with uranium recovery facilities and those operating low
level waste disposal facilities. These guidance documents 
will be updated to reflect staff experience in reviewing 
materials licensee financial assurance submittals. The 
staff is also preparing a rulemaking on timeliness of 
decommissioning that will set a time limit for decommis
sioning a facility where active operations have ceased. A 
rulemaking on record-keeping is also under way that 
would ensure that decommissioning records arc main
tained which include "as built" facility drawings, locations 
of contamination, and such other documentation as will 
be needed for decontamination and decommissioning. 

Reactor Decommissioning 

The NMSS staff continues to assist the licensing staff of 
the Office of Nuclear Reactor Regulation (NRR) in 
reviewing decommissioning plans for power reactors 
already shut down. The NRC developed and imple
mented a protocol for the transfer from NRR to NMSS of 
responsibility for power reactors after approval of a de-

. commissioning plan and issuance of a possession-only li
cense. Since the protocol was initiated, NMSS has as
sumed responsibility for Humboldt Bay Unit 3 (CaL), 
Vallecitos (Cal.), Fermi Unit 1 (Mich.), Peach Bottom 
Unit 1 (Pa.), and LaCrosse (Wis.). In 1990, the staff ap
proved a dismantlement plan for the Pathfinder (S.D.) 
power reactor, a 58.5 megawatt facility which has been 
shut down since 1967; in 1991, the reactor vessel was re
moved from the containment building in one piece and 



The NRC has implemented a transfer of responsibility for re
actor plants that have been approved for decommissioning 
from the Office of Nuclear Reactor Regulation to the Oftice of 
Nuclear Material Safety and Safeguards. The Jatter oftice has 
assumed oversight of decommissioning of the Humboldt nay 
Unit 3 (Cal.) facility, among others. The plant, which began 
commercial operations in 1963, is located near Eureka, Cat, 
about 200 miles north of San Francisco. 

shipped by rail to the commerdallow-level waste disposal 
site in Hanford, Wash. The staff is also reviewing the de
commissioning plans for the Fort S1. Vrain (Colo.) high
temperature gas-cooled reactor, the Rancho Seco (Cal.) 
pressurized water reactor, and the Shoreham (N.Y.) boil
ing water reactor. 

Site Decommissioning Management Program 

In March 1990, NMSS prepared its Site Decommission
ing Management Program (SDMP) for the Commission. 
The SDMP addresses the cleanup of about 40 contami
nated materials sites. To meet its objectives, the SDMP 
defined the following measures: 

.. Structuring SDMP program management. 

.. Identifying sites requiring cleanup. 

lID Setting priorities among sites by which to apportion 
NRC review efforts. 

Ii Estimating program schedules and resources needed 
for NRC action. 

• Resolving generic policy and Congressional issues for 
SDMP implementation. 

Since the formulation of the SDMP, NRC staff has re
viewed site characterization plans, remediation plans, 
and final survey data. Confirmatory surveys have also 
been conducted. The SDMP was fully revised in April 
1991. 

LICENSING SUPPORT SYSTEM AND LSSA 

The Licensing Support System (LSS) is an information 
management system established to contain and organize 
the documentary material generated by the Department 
of Energy (DOE), the NRC, the State of Nevada and 
other parties or potential parties to the licensing proceed
ings related to DOE's high-level radioactive waste reposi
tory. All potential parties to the hearing will have elec
tronic access to the system both before and during the 
hearing. 

The NRC Office of the LSS Administrator (LSSA) was 
established to administer and manage the LSS, to ensure 
the timely availability of the LSS to all LSS participants, 
to operate and maintain the LSS, to ensure the integrity 
of the LSS data base, and to ensure that the LSS meets 
the requirement of statutory law. 

The LSS Advisory Review Panel was established to pro
vide advice from future users of the LSS regarding its de
sign, development, operation and maintenance. The 
panel includes representatives of the State of Nevada, lo
cal government entities, the National Congress of Ameri
can Indians, the nuclear industry, and the Department of 
Energy. Representatives of other Federal agencies hav
ing significant experience with developing automated in
formation management systems serve on the panel to 
provide their expertise on specific design, procurement 
and operational issues. 

LSSA Activities 

During the report period, the DOE's LSS design con
tractor-Science Applications International' Corporation 
(SAIC)-completed work on conceptual design docu
ments for the LSS. These documents describe each of the 
major components of the system. In the final phase of sys
tem development, the LSSA, DOE and SAlC carried out 
intensive reviews and evaluations of each document, in
cluding an updated cost-analysis. These documents pro
vide an excellent foundation for the development offunc
tional specifications for LSS procurement purposes. LSS 
design and development, including program responsibili
ties, continued to be explored jointly by the NRC and 
DOE at the close of the report period. 

Most of the materials in the Licensing Support System 
will be textual. The LSS rule calls for this material to be 
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stored in the LSS in both searchable text and digital
image formats. Descriptive information will also be 
stored in the LSS to help users locate material according 
to particular attributes, such as author, date, title, etc. 
During the report period, 29 descriptive fields were 
agreed upon by the LSS Advisory Review Panel. Because 
future users of the LSS will need timely and efficient ac
cess to millions of pages of non-textual data, produced 
during scien tific investiga tions of the candidate repository 
site, special access procedures will be required. During 
the year, the LSSA examined numerous alternatives 
which would allow for effective identification and re
trieval of these kinds of materials-e.g., handwritten field 
notes, maps, photographs, logs, computer tapes. 

To assure that the LSS becomes the comprehensive 
and accurate data source intended-both for technical re
view and litigation support-LSS participants must iden
tify, prepare and submit their documentary material to 
the LSS in a proper and timely manner, and in compliance 
with the LSS rule. During the report period, the LSSA 
undertook to create detailed document submission stan
dards, set realistic document production schedules, ex
plore the feasibility of setting priorities for document 
submission, and develop a cost-effective compliance 
evaluation program. 

The LSS Advisory Review Panel, which is supported 
administratively by LSSA, held two public meetings dur
ing the report period. Four additional counties were in
vited to participate on the Advisory Panel, as part of the 
coalition representing local governments in areas adja
cent to the Yucca Mountain site in Nevada. (See Appen
dix 2 for a listing of LSS Advisory Panel members and coa
lition representatives.) 

ADVlSORY COMMITTEE 
ON NUCLEAR WASTE 

The Advisory Committee on Nuclear Waste (ACNW) 
was established by the Nuclear Regulatory Commission 
in 1988. The ACNW is charged by its charter to " ... report 
to and advise the Nuclear Regulatory Commission (NRC) 
on nuclear waste management, as directed by the Com
mission on the basis of periodic reviews of ACNW pro
posals. This includes 10 CFR Parts 60, 61, and 72 (as ap
plied to other than the site of production and utilization 
facilities) and other applicable regulations and legislative 
mandates such as the Nuclear Waste Policy Act, the Low
Level Radioactive Waste Policy Act, and the Uranium 
Mill Tailings Radiation Control Act, as amended. The 
primary emphasis will be on disposal but will also include 
other activities off-site of production and utilization facili
ties, such as handling, processing, transportation, storage, 

and safeguarding of nuclear wastes including spent fuel, 
nuclear wastes mixed with other hazardous substances, 
and uranium mill tailings. In performing its work, the 
committee will examine and report on those areas of con
cern referred to it by the Commission or its designated 
representatives, and will undertake other studies and ac
tivities on its own initiative related to those issues directed 
by the Commission." 

ACNW reports, other than those which may contain 
classified material, are made part of the public record. 
Activities of the committee are conducted in accordance 
with the Federal Advisory Committee Act, which pro
vides for public attendance at and participation in com
mittee meetings. The ACNW membership is drawn from 
scientific and engineering disciplines and includes indi
viduals experienced in geosciences, radiation protection, 
radioactive waste treatment, environmental engineering, 
nuclear engineering, and chemistry. (See Appendix 2 for 
a listing of the current membership of the ACNW.) 

During fiscal year 1991, the ACNW reported to the 
Commission on a variety of issues, including: 

/I Stringency of the U.S. Environmental Protection 
Agency high-level radioactive waste repository stan
dards. 

/I A recommendation that EPA consider incorporating 
into the high-level radioactive waste repository stan
dards some guidelines on limits for doses and risks to 
individual members of the general population. 

e Regulation of mixed wastes. 

41 Subsystem performance requirements of Part 60. 

e Issues that deserve priority attention in the field of 
radioactive waste management. x An NRC staff tech
nical position on regulatory consideration in the de
sign and construction of the Exploratory Shaft Facil
ity. 

e Consideration of the possibility of human intrusion 
among concerns to be addressed in the licensing of a 
high-level waste repository. 

/I Individual and collective dose limits and radionuclide 
release limits. 

/I Uncertainties associated with implementing the EPA 
high-level waste standards. 

/I Response to questions accompanying Working Draft 
No.3 of the EPA high-level waste standards. 

e Classification of events that may affect repository 
performance. 



II Review plan for Regulatory Guides implementing 
Revised 10 CFR Part 20. 

I!iI Resistance of low-level waste forms to leaking by 
groundwater. 

e Comments on the Center for Nuclear Waste Regula
tory Analyses. 

II Role of formal elicitation of expert judgment in the 
performance assessment of a geologic high-level 
waste repository. 

In performing its reviews and preparing reports of the 
kind cited above, the ACNW holds regular full committee 
meetings and working group sessions, as needed. 
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Communicating With GoverOlDent 
And The Public 

Chapter 

The Nuclear Regulatory Commission is in regular com
munication with a broad spectrum of governmentcll enti
ties, domestic and international, as well as with the gen
eral public. Several NRC Headquarters Offices and the 
Regional Offices participate in the dissemination of infor
mation regarding NRC activities. The Commissioners 
and senior management frequently take part in Congres
sional Hearings (see Table 1), and appropriate Congres~ 
sional Committees are kept regularly informed of NRC 
actions and decisions. Liaison with Federal and State 
agencies, Indian Tribes and local community organiza
tions, the news media, Congress and the international 
community was formerly provided through the NRC Of
fice of Governmental and Public Affairs (OPA). That of
fice was rcorganized in November 1991, after the close of 
the report period. NRC communications are currently 
conducted through the Office of Congressional Affairs, 
the Office of Public Affairs, the Office of International 
Programs, and the Office of State Programs. 

PUBLIC COMMUNICATION 

Commission Meetings 

The NRC Commissioners meet in public session at the 
NRC Headquarters builc1ing in Rockville, Md., to discuss 
agency business. Members of the public are welcome to 
attend and observe Commission meetings, except on 
those unusual occasions when the Commission decides 
that a meeting should be closed. A meeting may be closed 
if its subject deals with one or more of the subjects speci
fied in the Government in the Sunshine Act, which allows 
the closing of meetings involving certain kinds of subjects 
or documents-classified documents, internal personncl 
matters, information that is confidential by statute, trade 
secrets, personal privacy, investigations, or adjudicatory 
matters. Members of the public are not allowed to partici
pate in public Commission meetings unless specifically 
requested to participate by the Commission. 

Transcripts of open meetings and documents released 
at meetings are available for inspection and copying in the 
NRC Public Document Room. 2120 L St.. N.W., Wash
ington, D.C. 

At least one week before a meeting is scheduled, notice 
of the meeting is published in the Federal Register. An an
nouncement is also displayed on a TV-monitor in the 
lobby of NRC Headquarters and is posted in the Public 
Document Room, disclosing the time, place and subJect 
mattcr of the meeting, stating whether it is an open or 
closed meeting, and giving the name and telephone num
ber of an official designated to respond to requests for in
formation about the meeting. Notice of meetings is given 
to the press through the wire services, by publication in 
two Washington newspapers, and by mailings to individu
als who have requested copies of such notices. Announce
ments of Commission meetings are also regularly fur
nishcd by means of a recorded telephone message, on 
(301) 504-.1292, providing the schedule for upcoming 
Commission meetings and/or voting sessions. 

Advisory Conlmittee Meetings 

The Nuclear Regulatory Commission benefits [rom the 
knowledge and experience of numerous members of the 
public through their service on the NRC's standing advi
sory committees and on its ad hoc committees. Members 
of NRC committees are drawn from a broad spectrum of 
the scientific and technical community, as well as from 
State and local governments, and from among private citi
zens. 

NRC's advisory committees meet, in accordance with 
the requirements of the Federal Advisory Committee 
Act, in public session at Headquarters locations and in 
venues throughout the United States. Their members dis
cuss and provide advice and recommendations to NRC on 
a broad range of topics and issues affecting NRC policies 
and programs. Appendix 2 gives a listing of the member
ship of the NRC's standing advisory committees. 

Notice of advisory committee meetings is published in 
the Federal Register, in NRC press announcements, and 
by posting of meeting dates and topics in the NRC Public 
Document Room located at 2120 L Street, N.W., Wash
ington, D.C. Transcripts and/or minutes of meetings are 
also available for inspection and copying at the NRC Pub
lic Document Room. Persons interested in the activities 
of a particular committee or in committee meetings may 
call or write the NRC Advisory Committee Management 
Officer, Office of the Secretary, Washington, D.C., 
20555; telephone (301) 504-1968. 



Public Information 

Efforts to keep the public informed about NRC activity 
and programs were expanded in 1991. NRC Chairman 
Ivan Selin has charged the staff to be even more open 
than in the past in dealing with safety issues and to ac
tively communicate to the public as to what the NRC is 
doing, why and how. As part of this expanded effort, the 
NRC has initiated a program of periodic news media 
briefings by the five Regional Administrators. The brief
ings are in addition to press conferences conducted on 
specific events or incidents in a particular Region and will 
include NRC activity of local interest, as well as agency
wide issues. 

Throughout the year, the Office of Public Affairs con
veys a wide variety of information to the news media and 
the general public by means of news releases, formal or
ders, fact sheets and pamphlets on the major decisions 
and actions taken by the Commission and the NRC staff. 
After important meetings of the Commission and/or of 
the staff, interviews and news conferences are arrangcd 
for reporters, in order to provide more detailed explana
tions of rulemakings, policies and programs. 

A videotape on the mission of the NRC to protect pub
lie health and safety and the environment has been 
broadly used by schools and television stations, reaching 
about 100,000 students the first year and an estimated 
570,000 television viewers in the first six months of its 
availability for TV use. A slide show explaining NRC pro
grams and operations is also available, for use in presen
tations by NRC personnel or others. 

Media Seminar Workshop. Regional public affairs offi
cers continue to schedule seminars for reporters and edi-

Meetings of the Nuclear Regulatory 
Commission are open to the public, ex
cept in rare instances, when the sub
ject(s) to be discussed include classified 
documents, internal personnel mat
ters, etc. Shown here is the Commis
sion in session on October 29, 1991, 
dealing with the status of advanced re
actor programs. From left-to-right are 
Commissioner Forrest J. Remick, 
Commissioner Kenneth C. Uogers, 
Chairman Ivan Selin, and Commis
sioner James R. Curtiss. (The fifth po
sition on the Commission was filled 
with the appointment of E. Gail de 
Planque, sworn in on December 16, 
1991.) 

tors from newspapers, teI.evision and radio stations 
around the country. Reporters are given the opportunity 
to receive "hands on" instruction using actual nuclear 
power plant simulators at the NRC Training Center, at 
Chattanooga, Tenn., and to acquire the fundamental 
knowledge of how a nuclear power plant is operated. 

NRC School Volunteer"s Program. This report year 
marks the seventh year that NRC volunteers have worked 
with schools throughout the Washington Metropolitan 
Area, as part of the national Partnerships in Education 
Program initiated by the President in 1983. In any given 
week from September through June, NRC volunteers 
typically visit 2-to-3 schools,and students are visiting 
NRC Headquarters about once a month. In fiscal year 
1991, over 150 volunteers responded to 265 requests from 
115 schools, reaching over 6,000 students and faculty, pri
marily in Montgomery County (Md.) Public Schools. An 
award was given to the NRC from Montgomery County 
for outstanding service to education during the 
1990-1991 school year. 

Volunteer presentations in the schools covered a broad 
range of activity, involving all grade levels from kinder
garten through college (the latter including the United 
States Naval Academy, Howard University, the Univer
sity of the District of Columbia, and Catholic University). 
NRC volunteers worked with students of advanced aca
demic standing, those interested in science, and also 
those who are "at risk" of dropping out, or are otherwise 
not doing well in school. Specifically, volunteers provided 
hands-on science demonstrations, academic tutoring, 
mentoring, assistance on science projects, opportunities 
for students to "shadow them" on the job, judging for 



NRC staff interact with students throughout the Washington, 
D.C., metropolitan area through a variety of programs and 
events. At top left, Dr. Harold Denton of the NRC describes the 
workings of the agency for 7th-and-8th grade students from 
Gaithersburg, Md., who are visiting NRC Headquarters. Top 
right is Ann Chi, the winner of a special award sponsored by the 
NRCat the Science Fair conducted by Montgomery County, Md., 
at the National Institute of Standards and Technology. Ms. Chi 
subsequently came to work for the summer at the NRC. Above is 
Donna Smith of the NRC (at right), explaining her work as a hu
man factors engineer to students at the Seneca Valley (Md.) High· 
School. At the middle of the right column are a group of "Youth 
Governors" attending the 30th annual Youth Governors' Confer
ence; these high school students visited NRC Headquarters in 
June 1991. At right, Frank Ashe of the NRC (foreground) de
scribes his work as an electrical engineer to students at the 
Seneca Valley High Schoo), while (at back) the NRC's Louis Gros· 
man demonstrates information access and retrieval from the 
agency's voluminous electronic files. 
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science and math fairs, assistance to faculty in developing 
curriculum for special study areas, responses to student 
interviews, lectures on the use of math and science on the 
job, and career awareness discussions. Commissioner 
Forrest Remick joined in the efforts to reach out to mi
nority students, encouraging them to develop and pursue 
career goals. 

This year, several noteworthy initiatives were effected 
through the School Volunteers Program. For the first 
time, NRC provided special awards at the Montgomery 
Area Science Fair, with Commissioner James Curtiss 
making the presentations. The award-winning students 
presented their projects to the full Commission, in a 
meeting open to all NRC employees. Also this year, for 
the first time, the NRC hosted over 40 teachers from 
Maryland, Virginia, and the District of Columbia in an aU
day seminar dealing with the mission and programs of the 
agency and including a tour of the NRC Operations Cen
ter. Among the participants were Chairman Ivan Selin, 
who welcomed the teachers; Commissioner Kenneth 
H.ogcrs, who spoke on the subject of risk perception; and 
numerous NRC managers and staff. On another occa
sion, more than 35 students-elected by their peers as 
Youth Governors from across the country-discussed a 
number of current nuclear-related issues with Commis
sioner Curtiss and other NRC staff. 

Headquarters Public Document Room 

Serving as a bridge between the agency and the public, 
the Headquarters Public Document Room (PDR) main
tains an extensive collection of documents related to 
NRC licensing proceedings and significant decisions anel 
actions. The computerized, on-line Bibliographic Re
trieval System (BRS) features extensive jndices to the col
lection and an on-line ordering module for the placement 
of orders for the reproduction and delivery of specific 
documents. Located at 2120 L Street, N.W., in Washing
ton, D.C., the PDR is open Monday through Friday, from 
7:45 a.m. to 4:15 p.m., eastern time, except on Federal 
holidays. Persons interested in detailed, technical infor
mation (see below) about nuclear facilities and other li
censees will find this specialized research center to be a 
major resource. PDR users may have documents from the 
collection, with some exceptions, reproduced for a nomi
nal fee. 

'The PDR makes available to the public a variety of 
agency documents, such as NRC NUREG Reports and 
manuals; transcripts and summaries of Commission 
meetings, and NRC staff and licensee meetings: existing 
and proposed regulations and rulemakings; licenses and 
amenelments; and correspondence on technical, legal, 
and regulatory matters. Most of the documents are re
lated to nuclear power plants-their design, construction 

and operation-and to nuclear materials, including the 
transportation and disposal of radioactive wastes. The 
PDR also offers a Standing Order Subscription service for 
selected serially published documents and reports. Cer
tain items of immediate interest, such as Press Releases 
and Meeting Notices, are posted in the Reading Room at 
the facility. The PDR does not contain books, journals, 
trade publications, or documentation of industry stan
dards. 

The Headquarters PDR contains more than 1.75 mil
lion documents. During an average month, the PDR 
serves about 1,300 users. Reference Librarians are avail
able to assist on-site users and those who call or write with 
information requests. Besides responding to letters and 
telephone requests, PDR staff make the BRS data base 
available to .users either on-site, using the terminals in the 
Reading Room, or off-site, via modem. off-site access (by 
both 1,200 and 2,400 baud) is available for searches 24 
hours a day, weekends and holidays included. Training 
sessions in using the BRS data base may be scheduled by 
calling the telephone reference number below. 

The PDR/BRS users group consists of members of 
Congressional staffs, media representatives, other gov
ernment agencies, foreign embassies, law firms, utilities, 
State agencies, consulting firms, public interest groups, 
individual members of the public and foreign govern
ments. Foreign use of the PDR includes users from Eng
land, France, Italy, Japan, the Netherlands, and Spain. 
NRC staff may also access the data base in either Head
quarters or Regional Offices. 

Persons wishing to visit and use the Public Document 
Room or obtain additional information regarding the 
PDR may call (202) 634-3273, Monday through Friday, 
between 8:30 a.m. and 4:15 p.m. (eastern time); fax to 
(202) 634-3343; or write to the U.S. Nuclear Regulatory 
Commission, Public Document Room, Washington, D.C. 
20555. 

Local Public Document Rooms 

At the close of the report period, the NRC was main
taining 87 Local Public Document Rooms (LPDRs) 
throughout the country. These collections of documents 
are related to nuclear power reactor, research reactors, 
fuel cycle facilities, and low-level and high-level waste 
disposal facilities, operational or prospective. Financial 
assistance, by means of cooperative agreements, was pro
vided to 69 LPDRs during the period. (See Appendix 3 for 
a complete listing of LPDRs.) 

A primary goal of the LPDR program in fiscal year 1991 
was to replace paper records, dating from January 1981 
forward, with microfiche, for the power reactor LPDRs. 
This effort involved the production of over 3,000,000 



microfiche. Approximately 47,000 microfiche were sent 
to each LPDR library. NRC LPDR staff visited 36 of 
these LPDRs to set up the microfiche files, during the last 
quarter of the fiscal year, reducing shelf space required 
for paper records by approximately 50 linear feet at each 
library. The post-1981 paper records will be replaced by 
backfit microfiche at the remaining power reactor LPDRs 
in fiscal year 1992. The conversion from paper to micro
fiche gives the public in each locale access to all records 
made available publicly by the NRC, and not only to re
cords pertaining to the nearby nuclear plant. The new ar
rangement also reduces and stabilizes NRC costs for sup
port of the LPDR program. The conversion to microfiche 
has been favorably received by LPDR librarians and pa
trons. 

Eighteen LPDRs currently have on-line access to 
NRC's computerized document management system, the 
NUDOCS/AD (Nuclear Documents System/Advanced 
Design). With this access, librarians and patrons can iden
tify any NRC publicly available record, within a data base 
of approximately 2,000,000 records. Microfiche of the 
post-1981 records are on file at the power reactor LPDRs. 

Local librarians and their patrons may use a toll-free 
telephone number to request assistance and information 
from NRC LPDR staff on collection content, search 
strategies, and the use of reference tools and indices. In
formation on NUDOCS/ AD access at LPDR libraries is 
also available from the LPDR staff. The telephone num
ber is 800-638-8081. 

One facility was relocated during the report period: the 
LPDR for the Grand Gulf (Miss.) nuclear power plant 
was relocated from the Hinds Community College, 
Raymond, Miss., to the Judge George W. Armstrong Li
brary, Natchez, Miss. A new LPDR was established for 
Louisiana Energy Services' proposed uranium enrich
ment facility; the LPDR is located at the Claiborne Parish 
Library, Homer, La. 

Commission History Program 

Under the Commission History Program, the origins 
and evolution of regulatory policies in their historical con
text are researched through review of records maintained 
in the archives of various government agencies, review of 
personal papers of former government officials, and per
sonal interviews with such officials. Based on these 
sources, the History Office is currently completing a se
quel to its hook, Controlling the Atom: The Beginnings of 
Nuclear Regulation, 1946-1962, published in 1984 by the 
University of California Press. The new volume, Contain
ing the Atom: Nuclear Regulation in a Changing Environ-

ment, 1963-1971, focuses on reactor safety anci siting, ra
diation protection, and environmental issues; it will be 
published in 1992. Like the first volume, it is intended to 
serve as a reference for general readers, as well as for 
agency staff. 

CONGRESSIONAL OVERSIGHT 

The Office of Congressional Affairs is responsible for 
developing, managing, and ensuring coordination of rela
tions with the Congress, and is the principal point of con
tact between the agency and Congress. The office coordi
nates appearances by NRC officials at Congressional 
hearings, monitors and tracks bills relevant to the NRC 
during each Congress, monitors and coordinates the 
preparation of all testimony given by NRC witnesses, and 
keeps authorizing committees and the Congressional 
leadership informed of all NRC activity. 

During the first session of the 102nd Congress, NRC 
witnesses testified at 17 hearings before Congressional 
Committees and Subcommittees, as shown in 'Table 1. 
Congressional Affairs staff attended and prepared sum
maries and reports for more than 50 hearings and mark
ups. 

In the first session of the 102nd Congress, th e office was 
involved in the process leading to confirmation of Dr. 
Ivan Selin as Chairman of the NRC, and initiated the 
process to confirm E. Gail de Planque as the fjfth member 
of the Commission. (See Chapter 1.) 

COOPERATION WITH THE STATES 

The NRC's contacts with regional, State and local 
agencies, and with Indian T'ribes are administered 
through the Office of State Programs (SP), except for in
teractions related to inspection, enforcement, and emer
gency planning. Cooperative activity encompasses the 
State Agreements Program and various other liaison pro
grams administered in accordance with policies and pro
cedures established by Headquarters and implemented 
primarily by the Regional Offices. 

State Agreements Program 

A total of 28 States have formal agreements with the 
NRC by which those States have assumed regulatory re
sponsibility over byproduct and source materials, and 
small quantities of special nuclear material. At the close 
of fiscal year 1991, there were about 16,000 radioactive 
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Date 

10/02/90 

10/30/90 

02/28/91 

03/07/91 

03/13/91 

03/19/91 

03/21/91 

04/10/91 

04/30/91 

05/08/91 

Table 1. Congressional Hearings at Which NRC Witnesses 
Testified - FY 1991 

Committee 

Committee on Environment & Public Works 
Subcommittee on Nuclear Regul8tion 
(Senate) 

Committee on Interior & Insular Affairs 
Subcommittee on General Oversight and 
Investigations 
(House) 

Committee on Interior & Insular Affairs 
Subcommittee on Energy ancl the Environment 
(House) 

Committee on Governmental Affairs 
(Senate) 

Committee on Appropriations 
Subcommittee on Energy & Water Development 
(House) 

COllll11Wee on Environment & Public Works 
Subcommittee on Nuclear Regulation 
(Senate) 

Committee on Energy & Natural Resources 
(Senate) 

Committee on Science, Space and Technology 
Su bcolllm ittee on Energy 
(House) 

Committee on Interior & Insular Affairs 
Subcommittee on Energy and Environment 
(House) 

Committee on Energy 8ncl Commerce 
Subcommittee on Energy ancl Power 
(House) 

Subject 

l-ligh-Level Waste 

Pilgrim Restart! 
Emergency Planning 

Budget Review 

Substandcml PClrts 

NRC's FY 92 Budget 

NRC's Fin8ncial & 
Progr8l11m2ltic 
M8nagement 

Civili811 Nuclear 
Waste Program 

A VLIS Enrichment 

Energy Facility 
Siting 

Nuclear IssLies 



(Table 1 continued) 

Date 

05/16/91 

OS/21/91 

OS/23/91 

Committee 

Committee on Environment & Public Works 
Subcommittee on Nuclear Regulations 
(Senate) 

Committee on Environment & Public Works 
(Senate) 

Committee on Environment & Public Works 
Subcommittee on Nuclear Regulation 
(Senate) 

Subject 

Nuclear Titles 
of National Energy 
Strategy 

Chairman Selin's 
Nomination 

Nuclear Waste Title 
of National Energy 
Strategy 

07/25/91 Committee on Interior & Insular Affairs 
Subcommittee on Energy and the Environment 
(House) 

Licensing Reform 
Titles of NES 

07/25/91 Committee on Environment & Public Works 
Subcommittee on Nuclear Regulation 
(Senate) 

International 
Nuclear Reactor 
Safety 

08/01/91 Committee on Interior & Insular Affairs 
Subcommittee on Energy and the Environment 
(I-louse) 

Yankee-Rowe 

09/12/91 Committee on Interior & Insular Affairs 
Su bcomll1ittee on Energy and the Environment 
(House) 

BRC Policy 
H.R. 645 

material licenses administered by the Agreement States, 
representing about 65 percent of all the radioactive mate
rials licenses issued in the United States. The States of 
Maine and Pennsylvania were negotiating agreements 
with the NRC at the close of the report period. The Penn
sylvania proposal would give that State regulatory author
ity over the land disposal of byproduct, source and special 
nuclear material only. In May 1991, Idaho returned its 
Agreement State status to NRC because of fiscal con
cerns within the State. 

Review of State Regulatory Programs. The NRC is re
quired by the Atomic Energy Act of 1954 to review 
Agreement State radiation control programs periodically, 
and the programs are normally reviewed annually. The 
NRC conducts three distinct kinds of reviews-routine 
reviews, review visits, and follow-up reviews. Routine re
views are complete, in-depth examinations of State regu
latory programs, normally conducted every other calen
dar year. Review visits are usually conducted between 
routine reviews and serve to maintain familiarity with 
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Agreement State radiation control programs, to pro
vide an opportunity for discussion of areas of mutual con
cern on an informal basis, and to confirm the satisf'lctory 
status of the State radiation control programs. Follow~up 
or special reviews are conducted as needed, and they tend 
to focus on State activity in specific areas. 

In fiscal year 1991, 15 routine program reviews, eight 
review visits and three follow-up reviews were conducted. 
Two additional reviews focused on low-level radioactive 
waste. The NRC technical staff accompanied State in
spectors to State-licensed facilities to evaluate inspector 
performance; the staff examined selected license and 
compliance casework in detail, during these reviews. 
When appropriate, multi-discipline teams are used to 
conduct reviews of agreement programs. These teams in
dude NRC Program and Regional Office staff, as well as 
other Agreement State representatives. In general, the 
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States have been found to be doing an exccllcnt job in 
maintaining adequate and compatible programs. 

The NRC reviews help identify potential problcms in 
State programs for the benefit of State management. In 
doing so, the NRC employs a "Category 1" designation for 
the more serious concerns. If no significant Category I 
comments are provided, then the program is deemed ade
quate to protect the public health and safety and is com~ 
patible with the NRC's program. If one or more signifi
cant Category I comments are provided, the State is 
notified that the program deficiencies may seriously af~ 
fect the State's ability to protect the public health and 
safety ancl that the need for improvement in particular 
program areas is critical. 

NRC Technical Assistance to States. The NRC pro
vided technical assistance to Agreement States during the 



report period in the areas of licensing, inspection, and en
forcement, and also alerted the States to proposed stat
utes and regulations. Technical assistance ranged from 
responding to requests [or information to assisting in 
State reviews of license applications and State inspec
tions. Technical assistance was also given in interpreting 
information generated by specialized expertise. 

Training Offered by the NRC. State radiation control 
personnel regularly attend NRC-sponsored courses to 
improve their ability to maintain high quality regulatory 
programs. The NRC sponsored 24 training meetings and 
courses. The training sessions were attended by 481 per
sons (381 of them were State radiation control person
nel). In addition to State personnel, the sessions were at
tended by NRC staff and by two military personnel, and 
two students from the Canadian Atomic Energy Control 
Board. Courses covered such subjects as health physics, 
industrial radiography safety, nuclear medicine proce
dures, inspection procedures, well logging, radiation pro
tection engineering. transportation of radioactive materi
als, nuclear materials, and low-level waste. 'T'wo of the 
formal training courses were hosted by Agreement 
States. And there was other training activity, e.g., State 
employees visiting other Agreement States or NRC Of
fices to obtain on-the-job training in licensing and inspec
tion of radioactive materials. 

Annual Agreement States Meeting. The annual meet
ing of Agreement States radiation control program dircc
tors was held in October 1991, in Sacramento, California. 
The official welcome was extended by Carlton Kam
merer, Director, Office of State Programs. The meeting 
included panel discussions on low-level waste, materialli
censing, and materials regulation. This year's meeting 
was attended by represcntatives from the U.S. Navy and 
the U.S. Air Force, as well as representatives from the 
Non-Agreement States of Alaska, Connecticut, Maine, 
Massachusetts and Pennsylvania. Also in attendance 
were representatives from Canada and Mexico. 

Regulation of Low·Level Waste. The NRC provided 
technical assistance to the States of Washington, Illinois, 
Utah, California, and New York in the development of 
low-level waste regulatory programs that meet the re
quirements of the Low-Level Radioactive Waste Policy 
Amendments Act of 1985. Technical assistance was also 
accorded the States of Pennsylvania and New York in the 
promulgation of low-level waste regulations. South Caro
lina, Washington, and Nevada continue to participate in 
the NRC review of several topical reports on high
integrity containers, waste solidification processes, and 
computer codes to be used in implementing 10 CFR Part 
61. . 

Training sessions involving NRC and State personnel in all 
aspects of regulatory programs are a constant. Above the stu
dents are performing a radiological survey during a laboratory 
exercise, part ofa Nuclear Transportation Course, in Septem
ber J 991. Below the students are examining the shipping mani
fest for an incoming shipment of low-level nuclear waste. 

A Low-Level Waste Regulatory Workshop was held in 
July 1991, providing an opportunity for the NRC to 
discuss' current regulatory issues related to low-level 
waste disposal with the State personnel who are expected 
to regulate a low-level waste facility. A second Low-Level 
Waste Performance Assessment Methodology Workshop 
was held in September 1991. That workshop provided 
State regulatory personnel the opportunity to familiarize 
themselves with the computer codes used in the evalu
ation of an application for a low-level waste facility. 

Regulation of Uranium Milling. The NRC assisted 
Agreement States in their programs for regulating ura
nium milling. Assistance was given in the areas of 
groundwater monitoring requirements for milling facili
ties, reclamation design reviews, guidance document re
views, license termination determinations, and the con
formity of uranium mill regulations with revised NRC 
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regulations, '[his assistance was provided to the States of 
Colorado, Texas, and Washington. 

State Regulations Workshop. State Programs spon
sored a workshop entitled "The Process of Rules Devel
opment and Changes" on September 19~20, 1991, in 
Bethesda, Md. The purpose of the workshop was to ex
plore the various issues surrounding State adoption of 
regu lations designated as matters of compatibility by the 
NRC. Areas for discussion incl uded States' political and 
fiscal obstacles in adopting regulati.ons; advantages and 
di.sadvantages of coordinating Federal and State rulemak
ings on major issues; assistance from the NRC, from other 
Federal agencies, and from the Conference of Radiation 
Control Program Directors in a State's rulemaking proc
ess; use of Suggested State Regulations and adoption of 
regulations by reference. Participants in the workshop in
cluded representatives from various State radiation con
trol programs, representatives from the Attorneys Gen
eral offices of Arizona, Illinois, and Colorado, as well as 
from the National Association of Attorneys General, the 
NRC and other Federal agencies. 

Operational Events In Agreement States. Information 
on events taking place in Agreement States is routinely 
shared through the NRC. Safety-significant Agreement 
State and NH.C operational events are discussed at peri
odic NRC staff meetings, with an emphasis on identifying 
the cause of each event. During the past year, Agreement 
State personnel investigated events involving lost or sto-

A Special Topics Workshop on the "Sealed Source and De
vice Registry" brought together 49 staff personnel from the 
Agreement States, NRC 11eadquarters Hnd Regional Offices, 
the Food and Drug Administration, and the Canadian Atomic 
Enel'gy Control Board. The registry is a system for setting stan
dards and maintaining records for sealed radioactive sources 
and devices that the States and the NRC approve for use by li
censees. The workshop is another example of the regular inter
action between Agreement State and NRC staffs, and coopera
tion with other agencies and other nations. 

len equipment, equipment failure and incidents involving 
the medical usc of radioactive material. When these stud
ies lead to effective generic remedies, the information is 
disseminated to all appropriate regulatory agencies and 
interested parties. 

Improving Cooperation With the States. In April 1991, 
the Commission directed the staff to develop a process 
that will ensure early and substantial involvement of the 
Agreement States in rulemakings and other regulatory 
efforts that affect facilities licensed under 10 CFR 30,40, 
61 and 70, or equivalent regulations, Some examples of 
steps taken in response to this directive are: 

• Holding public meetings of NRC with the Agree
ment States in whieh NRC plans for future rulemak
ings are presented. 

II Consultation with the States on compatibility deter
minations for proposed NRC rulemakings, 

It Continued consultation with the States during devel
opment of rulcmakings of importance to the States, 

II Holding joint NRC-Agreement State Workshops on 
inspection priorities of materials licensees and on 
sealed source and device evaluations which included 
opportunities for State input for future changes. 

II Expanded consultation with the Organization of 
Agreement States to assure that this process has the 
support of all concerned. 

Compatibility Issue. In June 1991, the Commission was 
briefed by representatives of the Agreement States on 
compatibility issues in the Agreement State program. 
While the Atomic Energy Act, as amended, makes refer
ence to "compatibility" of Agreement States programs 
with that of the Commission, the Act does not define the 
term. A reading of the legislative history of Section 274, 
"Cooperation with States," indicates a Congressional in
tent that Agreement State programs need not be identi
cal to the Commission's, but the degree oftlexibility to be 
permitted is not clear. The Commission, besides receiving 
Agreement State views on the issue, requested that the 
staff seek the comments of other interested parties (e.g., 
materials users and waste generators) on the general mat
ter of compatibility and on the advantages and disadvan
tages of a uniform national approach to radiation safety 
matters. The staff will be developing recommendations to 
the Commission for a policy on compatibility issues. 
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State, Local and Indian Tribe 
Liaison Programs 

The NRC Five Year Plan calls for the agency to assume 
a more active role in fostering better cooperation and 
communication between NRC and State and local gov
ernments and Indian Tribal representatives, in order to 
promote a wider and deeper understanding among all 
concerned of issues and activities related to nuclear 
safety, including those discussed below. 

, Low-Level Radioactive Waste Compacts. The Low
Level Radioactive Waste Policy Amendments Act of 1985 
ensures that currently operating disposal facilities will re
main available until the end of 1992, subject to spcciJied 
limitations on volumes of waste and to certain milestones 
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for speciJic action by the States. The Act se,t up a system of 
incentives and penalties to promote steady progress to
ward new facility development, and it granted Congres
sional consent to seven interstate low-level waste disposal 
compacts. There are now a total of 43 States participating 
in nine separate interstate compacts, although Michigan's 
status is being litigated, as explained below. 

Three Agreement States are currently reviewing appli
cations for licenses and license issuance is anticipated by 
early 1992 for California, by the fall of 1993 for Nebraska, 
and by late 1993 for Illinois. 'Texas, another Agreement 
State, was expected to have a license submitted before 
January 1, 1992, in order to meet thc Congressional mile
stone of the Low-Level. Radioactive Waste Policy 
Amendments Act of 1985. The Agreement State of North 
Carolina was in the site characterization phase, and the 
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States of Connecticut and Maine had identified a number 
of candidate sites, as of the close of the report period. 

'The remaining States are in earlier phases. Vermont 
had identified a site which was later disqualified and will 
be initiating a site screening ofthe State. New Jersey and 
Pennsylvania will be identifying candidate areas in 1992. 
New York and Massachusetts are in earlier phases, with 
progress set back by revised legislation and budget cuts, 
respectively. The remaining States of New Hampshire 
and Rhode Island, the District of Columbia, and Puerto 
Rico have taken little action in terms of establishing their 
own disposal capacity. 

On July 29, 1991 the Midwest Compact filed a lawsuit 
in Minnesota Federal Court on the effective date of revo~ 
cation of Michigan's status as host State. Earlier, on July 
24, 1991 the Compact had revoked Michigan's host State 
status because of failure to serve as host State. The out~ 
come of the suit may also lead to tile suspension of all 
compact privileges for Michigan. All siting activity has 
ceased in Michigan because the Michigan Low-Level Ra
dioactive Waste Authority has been disbanded. All low
level radioactive waste in Michigan is being stored tempo
rarily, because the State has lost access to the operating 
facilities in South Carolina, Washington and Nevada. At 
the same time that Michigan's status was revoked, the 
Midwest Compact voted Ohio as the host State. Ohio offi
cials are working on enabling legislation. 

A tentative contract between the Northwest Compact 
Commission and the Rocky Mountain Compact Board 
was released for comment on October 11,1990. The con
tract has not yet been signed, pending the resolution of 
Idaho Governor Andrus' concerns with the Department 
of Energy's accepting spent fuel from Colorado's Fort S1. 
Vrain nuclear power plant. 

Because many host States will not have disposal facili
ties operating until after the Congressional deadlines of 
1993 or 1996, interim management options, such as stor
age, are under consideration. The NRC is developing a 
policy on management alternatives that is supportive of 
the objectives of the 1985 Act. 

As reported in the 1990 NRC Annual Report (p. 112), 
New York State, the State of Michigan, and the 
Concerned Citizens of Nebraska are seeking to have the 
1985 Act decl.ared unconstitutional. Defendants in the 
suits include the NRC, the Department of Energy and the 
Department of Transportation. The U.S. Court of Ap
peals for the Second Circuit affirmed the decision of the 
Federal District Court dismissing the lawsuit brought by 
the State of New York and the New York counties of Al
legany and Cortland against the Federal Government. 

Plantiffs appealed the case to the U.S. Supreme Court 
on September 29, 1991. Thirteen Statcs have filed amicus 
curiae briefs in support of New Yark. (See "Significant Ju
dicial Decisions," under Judicial Review, in Cha.pter 9.) 

On August 28, 1991, the U.S. District Court for the 
Western District of Michi.gan granted the J7cderal Gov
ernment's motion to dismiss the lawsuit brought against it 
by Michigan. The State, in addition to challenging the 
constitutionality of the Act, included claims brought un
der the National Environmental Policy Act (NEPA), 
which among other things, directs Federal agencies to 
prepare an environmental impact statement for major 
Federal actions. Michigan filed, in mid-October 1991, a 
notice of appeal in the Sixth Circuit Court of Appeals. 

In July 1991, the Concerned Citizens of Nebraska filed 
a notice of appeal with the U.S. Court of Appeals for the 
Eighth Circuit in their suit challenging the constitutional
ity of the 1985 Act. Briefs for the defendants, including 
the NRC were due by November 14, 1991. The U.S. Dis
trict Court for Nebraska had earlier dismissed the suit, on 
October 19, 1990. 

State Liaison Oflicel"s. The governor-appointed State 
Liaison Officers (SLOs) cantin ue to be the N[{C's pri
mary contact with States concerning proposed rulemaki
ng, policies and other matters. SLOs are the also the main 
point of contact for "observation agreements" with 
States~ which allow States to accompany NRC inspectors 
during certain inspections at reactor facilities. 

A Regional State Liaison Officers' M.eeUng was held 
August 28-29, 1991, in Arlington, Tex. Representing the 
NRC were Robert Martin, Region IV Administrator, 
Carlton Kammerer, Director, and Sheldon Schwartz, 
Deputy Director, OlIke of State Programs, State Pro
grams staff, and Region IV staff; they participated in the 
meeting with SLOs from the Region IV States of Idaho, 
Montana, Wyoming, North Dakota, South Dakota, Ne
braska, Kansas, Colorado~ Utah, New Mexico, Okla
homa, Arkansas, Louisiana and Texas. Topics discussed 
included risk communication, low-level radioactive waste, 
NRC's enforcement policy. NRC's fee schedule, radioac
tive waste "below regulatory concern," uranium mill tail
ings, emergency preparedness, Agreement State com
patibility, operator testing, and decommissioning. 

Memm"anda of Undeu"st.anding With States. The NRC 
and the State of Illinois signed an agreement (Subagree
ment #3) allowing III inois Resiclent Engineers to partici
pate in NRC inspections at nuclear power plants in Illi
nois. The agreement is one of the first to be concluclcd 
under the NRC's pol icy entitled "Cooperation With 
States at Nuclear Power Plants and Other Nuclear Pro
duction or Utilization Facilities" (54 FR 7530; 2/22/89). 
The agreement will be offered as a model for other Stales 
wishing to enter into Resident Engineer agreements. 



The NRC and Michigan Officials are currently negoti
ating a Memorandum of Understanding designed to pro
vide Michigan's emergency response officials with elec
tronically transmitted "rcal-time" reacior data, in the 
event of an accident at nuclear power plants in Michigan 
(excepting the 69-megawatt Big Rock Point nuclear facil
ity). The NRC also began negotiations with the State of 
New Jersey for a Memorandum of Understanding which 
would provide the basis for cooperation on the interim 
storage, shipment and management of low-level radioac
tive waste in the State. 

The NRC staff has also proposed to amend its policy 
statement on Cooperation With States, to allow States to 
observe NRC inspections at reactors which are within the 
"plume exposure pathway" emergency planning zone of a 
nuclear power plant in a neighboring State. The proposed 
amendment has been published in the Federal Register for 
public comment. Once comments are received, they will 
be analyzed and, where indicated, incorporated into the 
proposed policy amendment, which will then be sentback 
to the Commission for final approval and publication. 

The Office of State Programs, in cooperation with the 
Office for Analysis and Eval.uation of Operational Data 
(AEOD), coordinated an "ERDS" Memorandum of Un
derstanding (MOU) with the State of Michigan. "ERDS," 
the Emergency Response Data System, is a "real-time" 
data system designed to provide direct transmission of se
lected plant information from licensee on-site computers 
to the NRC Operations Center. States can acquire the ca
pability to receive ERDS data during events at power 
plants, by executing an MOU with the NRC. Eight other 
States have requested a link-up with EROS. 

Other Ta'aining. The State Programs staff, in coopera
tion with the NRC Office for Analysis anel Evaluation of 
Operational Data, completed a full series of Protcctive 
Measures Workshops for State emergency preparedness 
and radiological health officials in each of the five Re
gions. The course covered the NRC's severe accident 
classification philosophy, methodology and tools. The 
program focused on recommended courses of action that 
State personnel should concentrate on during certain 
postulated severe accidents. The NRC expects to update 
this information and present the workshops on a two-year 
cycle at various locations throughout the couniry, to in
crease its accessibility to State personnel. 

Regional State Liaison Office.'s. On the staff of each 
NRC Regional Office is a Regional State Liaison Officer 
(RSLO) who acts as the Region's principal contact with 
SLOs and other State and local officia1s. The RSLOs are 
the coordinators for NRC activity involving State and lo
cal government or Indian Tribes. The RSLOs often at-

tend and participate in State and local meetings when is
sues under NRC purview are to be discussed. The RSLOs 
work with State legislative committees and meet with 
State and local officials to address concerns and respond 
to questions. The RSLOs routinely handle requests for 
information from SLOs and other State officials concern
ing nuclear power facilities or other areas uneler NRC's 
jurisdiction. The RSLOs attend meetings dealing with re
gional low-level radioactive waste issues and monitor 
State progress in developing needed capacity for the dis
posal of low-level waste. They also participate in emer
gency planning exercises involving State and local govern
ments. 

Liaison with American Indian Tdbes. The NRC con
tinues to maintain communications with those American 
Indian Tribes, including their national organizations, who 
are potentially affected by or otherwise interested in 
NRC regulatory activity. While no Tribes have been for
mally accorded "alTectt:d status'~ under the 1987 Nuclear 
Waste Policy Amendments Act, the Tribes potentially af
fected by the Department of Energy's siting of a high
level waste repository at Yucca Mountain, Nev., continue 
to receive NRC reports and are advised in advance of any 
meetings relevant to the Commission's high-level waste 
program. Mailings also include meeting notices, tran
scripts and letter reports concerning the activity of the 
NRC's Advisory Commi.ttee on Nuclear Waste. 

During the past year, the Commission has met with a 
number of Tribes to hear their concerns and provide in
formation concerning nuclear activity on or near Tribal 
land. Informative meetings have been held with the Prai
rie Island Tribal Council in Minnesota regarding the 
Council's concerns with the Northern States Power Com
pany's plan to construct an independent spent fuel stor
age installation at its Prairie Island nuclear plant site. The 
staff also met with the Naragansett Tribe in Rhode Island 
to discuss their concerns with the license termination for 
the UNC Recovery Systems facility, located at Wood 
River Junction. The Shoshone-Bannock Tribes in Idaho 
have also expressed an interest in spent fuel shipments 
from the Fort St. Vrain reactor in Colorado to the Idaho 
National Engineering Laboratory. The Tribe has re
quested advance notification of future spent fuel ship
ments crossing their reservation. 

Interagency meetings are another means by which 
NRC keeps up-to-date on American Indian issues. Meet
ings sponsored by the Environmental Protection Agency 
afford the opportunity to exchange new information of 
potential relevance and importance to Federal and Tribal 
activities. NRC also maintains liaison with Department of 
Interior/Bureau of Indian Affairs in an effort to keep its 
constituency abreast of nuclear-related issues affecting 
Indian country. 
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INTERNATIONAL PROGRAMS 

The NRC's international activities, serving the agency's 
wOrld-wide objectives through the Office of International 
Programs, are intended to: 

e Improve world-wide cooperation in nuclear safety 
and radiation protection. 

e Assist U.S. efforts to restrict U.S. nuclear exports to 
peaceful use only. 

• Support U.S. foreign po1icy and national security ob
jectives .. 

• Contribute to the safe operation of licensed U.S. re
actors and fuel cycle facilities and the safe use of nu
clear materials. 

The NRC's international program in nuclear safety in
cludes bilateral and multilateral regulatory and research 
cooperation, including extensive interaction with the In
ternational Atomic Energy Agency (IAEA) and the Or
ganization for Economic Cooperation and Development! 
Nuclear Energy Agency (OECD/NEA). 

Power reactor safety, the primary focus, and materials 
safety-including radioactive protection, waste manage
ment, source and by-product material fuel handling, and 
international transportation of radioactive waste-are an 
important part of the NRC international agenda. 

Through its international programs, the Commission is 
continuing bilateral cooperation with a number of coun
tries, is broadening its focus on reactor safety to include 
Soviet-designed reactors in Eastern Europe, and is work
ing with the IAEA, the NEA, the European Community 
(EC) and other international groups on nuclear safety and 
regulatory matters. 

Highlights of Fiscal Year 1991 

• Arranged for Chairman Selin to participate in the 
NEA Senior Regulators meeting in Paris; to hold 
policy discussions with senior officials concerned with 
nuclear safety in Bulgaria, the Czech and Slovak Fed
eral Republic, the former U.S.S.R., Finland, Sweden 
and the United Kingdom, while visiting nuclear 
power plants in these countries: to participate in the 
IAEA General Conference in Vienna; and to hold bi
lateral discussions during the General Conference. 

e Continued substantial bilateral cooperation with the 
former U.S.S.R. through multiple meetings of work
ing groups, under the Protocol of the U.S.-U.S.S.R. 
Joint Coordinating Committee on Civilian Nuclear 
Reactor Safety (JCCCNRS). 

e Participated in the second U.S.-U.S.S.R. reactor in
spector exchange, the U.S. tcam spending a month at 
the Soviet regional office in Kiev, and on other site 
visits, during September 1990, and the Soviet team 
visiting in Regions I and IV in January 1991, in con
junction with site visits. 

@ Expanded the NRC 1s focus on the safety of Soviet
designed reactors in Eastern Europe. 

Gil Responded to concerns about threats to the Krsko 
reactor in Slovenia during the civil war in Yugoslavia. 

Gil Met with the Japanese Agency for Natural Energy 
Resources (ANRE) of the Ministry of International 
Trade and Industry (MITI) for the Sixth Regular 
Meeting on Nuclear Regulatory Matters. The occa
sion included meetings of Commissioner Remick 
with senior Japanese officials. 

e Signed a Memorandum of Understanding with Ar
gentina and held discussions with senior Argentine 
and Brazilian nuclear officials, during then Chairman 
Kenneth Carr's visits in November 1990. Chairman 
Carr also visited the United Kingdom in June 1991, 
including a visit to the Sizewell B plant under con
struction there. 

\\l!l Arranged regulatory safety information exchanges 
involving the the Commission and senior-staff level 
personnel and senior nuclear safety authorities from 
Spain, Italy, Mexico, Brazil, Argentina, Peru, Korea, 
and the United Kingdom. 

• Arranged temporary assignments at the NRC, as 
regulatory staff members, of 14 individuals from nine 
countries, to work in the areas of inspection, techni
cal assessment, radiation protection, emergency pre
paredness, analysis and evaluation of operational 
data, accident evaluation and advanced reactor re
search. 

II Completed 208 export licensing actions. Of these, 
101 involved routine exports of low-enriched ura
nium (LEU) fuel for various power reactors around 
the world. 

® Issued licenses for export of more than 183 kilograms 
of high-enriched uranium (HEU), for use in research 
and test reactors in Canada, France and Japan. 



• Participated in the NPT Nuclear Exporters Commit
tee (Zangger Committee) meeting on nuclear
related issues and in the Nuclear Suppliers Group 
(NSG) discussions to develop an international export 
control list for "dual-use" nuclear-related items. 

• Participated in the Coordinating Committee for Mul
tilateral Export Controls (COCOM) negotiations in 
France to consider the development of a new list of 
controlled nuclear-related commodities for export to 
China, Eastern Europe and the Soviet Union. 

e Coordinated visits by Commissioner Rogers to Ko
rea, Norway, Finland, Sweden, the United Kingdom, 
Mexico and Canada to discuss nuclear safety issues. 

@ Worked closely with the Executive Branch and the 
IAEA in strengthening international safeguards and 
physical security, including sending experts to the 
United Kingdom, Indonesia, Australia and Mexico. 

e Participated in interagency working groups to review 
international safeguarcls in light of lessons learned 
from the Iraqi breach of its nuclear non-proliferation 
obligations. 

@ Participated actively in the lAEA's September Inter
national Conference on the "Safety of Nuclear 
Power: Strategy for the Future," with Commissioner 
Remick chairing the advanced reactor session, and 
NRC senior staff working on the steering committee 
and chairing a working group. Commissioner Remick 
also visited the Dukovany nuclear power plant in the 
Czech and Slovak Federal Republic. 

" Sent 47 participants to IAEA meetings on nuclear 
safety issues, such as emergency operations, acci
dents, radiation sources, aging, waste management. 
decommissioning, safety research, research reactors, 
nuclear liability, maintenance, probabilistic risk as
sessment, and transport of radioactive materials. 

• Senta total of 13 U.S. experts to participate in eight 
IAEA Operational Safety Review Team (OSART) 
missions to Finland, Sweden, the Czech and Slovak 
Federal Republic, Bulgaria, the former U.S.S.R. 
(two missions), and pre-OSARTs in China and 
Romania. 

• Participated in the IAEA's annual Nuclear Safety 
Standards Advisory Group (NUS SAG) meeting in 
Vienna to review reactor safety standards-related ac
tivity. 

Commissioner FOfl"estJ. Remick, fourth from left, visits the 
Dukovany nuclear power plant together with aides and escorts, 
in September 1991. The plant is located inside the Czech and 
Slovak Federal Republic. 

II» Sent an NRC expert with an IAEA Assessment of 
Safety SigniJicant Events Team (ASSET) mission to 
the Vandellos nuclear power plant in Spain and a 
U.S. expert to the Kozloduy nuclear power plant in 
Bulgaria. 

International Cooperation 

U.S.·Soviet Civilian Nuclear Safety Cooperation. The 
U.S.-U.S.S.R. Agreement for Peaceful Uses of Atomic 
Energy provided the legal basis for the Joint Coordinating 
Committee rex Civilian Nuclear Reactor Safety 
(JCCCNRS). Uncler the JCCCNRS Protocol, the NRC 
participated in working groups in Moscow and in Wash
ington during fiscal year 1991, to discuss specific nuclear 
safety issues and make on-site visits to exchange opera
tional experience. In working group sessions, both sides 
indicated that potential future topics of mutual interest 
include fire protection in design of new plants and in 
backfitting operating plants, as well as issues involving 
changes in material properties as a result of irradiation. A 
two-part Reactor Vesscl Annealing Team visited Moscow 
in February and again in March to observe the Soviet an
nealing process, followed by detailed discussions. Both 
contingents of the team reported very positive resu]ts 
from the experience. In September 1990, an NRC inspec
tion team spent a month working at the Soviet regional 
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office in Kiev and participating in other site visits. A recip
rocal Soviet team visited the United States in January 
1991 for five weeks of discussions and site observations in 
Regions I and IV, with side visits to Comanche Peak 
(Tex.), Three Mile Island (Pa.), Haddam Neck (Conn.), 
and Indian Point Unit 1 (N.Y.). 

Chairman Selin led an NRC delegation to hold policy 
discussions with senior Soviet and republic officials in 
Moscow and Kiev on the safety of nuclear power and the 
restructuring of organizations dealing with nuclear power 
issues, in the wake of the attempted coup d'etat in August. 
The team also visited the WER-1000 nuclear facility at 
Khmelnitskiy in Ukraine and the RBMK-1000 plant at 
Chernobyl. The visit occurred at a time when major 
changes were taking place in the Soviet Union and major 
reorganizations were being implemented, leading to 
greater authority in the republics, both for plant opera
tions and for safety regulation. The Chairman sought to 
establish good links with emerging republic groups, while 
maintaining contacts with remaining central authorities. 

Bilateral Information 
Exchange Arrangements 

The NRC participates in a wide-ranging, mutually 
beneficial program of information exchanges and coop
erative safety and research activity with its counterparts in 
the international community. Since 1974, when it formal
ized the information exchange arrangement program, the 
NRC has conducted most of its technical information ex
changes through a series of 27 general safety cooperation 
arrangements with regulatory authorities in Argentina, 
Belgium, Brazil, Canada, China, The Czech and Slovak 
Federal Republic, Denmark, Egypt, Finland, France, 
Germany, Greece, Hungary, Indonesia, Israel, Italy, Ja
pan, the Republic of Korea, Mexico, the Netherlands, the 
Philippines, Spain, Sweden, Switzerland, the former 
U.S.S.R., the United Kingdom, Yugoslavia and Taiwan. 

These arrangements provide for communications chan
nels with foreign nuclear regulatory organizations, in or- . 
dcr to ensure prompt reciprocal notiJication of reactor 
safety problems that could affect either U.S. or foreign 
nuclear facilities and assist in the identification of possi
ble precursor events that merit further investigation. The 
arrangements also provide a framework for bilateral co
operation on nuclear safety, safeguards, waste manage
ment and environmental protection, as well as serving as 
the vehicle for NRC assistance to other countries in im
proving health and safety practices. The arrangements 
arc usually effective for five years, but they include provi
sion for renewal by mutual written agreement of the par
ties. 

During fiscal year 1991, the NRC concluded its first in
formation e exchange arrangement on civil power and re-

search reactors with Argentina. Active negotiations con
tinue on renewal of the NRC's arrangements with China, 
Germany, Indonesia, Japan, Korea, the United Kingdom 
and Yugoslavia. 

Nordic Countries. In May, Commissioner Kenneth 
Rogers visited Finland, where he gave a presentation at 
an international conference and met with officials of the 
Finnish Center for Radiation and Nuclear Safety (STUK) 
and visited the Loviisa nuclear power plant. In Norway, 
he toured the OECD Halden Reactor project and met 
with officials from the Norwegian Nuclear Safety Author
ity. In Sweden, the Commissioner met with officials of the 
Swedish Nuclear Power Inspectorate (SKI), the National 
Institute of Radiation Protection (SSI), the National 
Board for Spent Nuclear Fuel, and the Swedish Nuclear 
Fuel and Waste Management Company (SKB). He also 
visited the Forsmark and Oskarshamn reactor sites, the 
Subseabed Final Repository for for low- and intermedi
ate-level waste and the Central Storage for Spent Fuel 
facility. 

As a part of his European visit in September, Chairman 
Selin visited the Loviisa nuclear power plant in Finland 
and held discussions with officials at STUK, the Finnish 
nuclear regulatory body. He also visited Sweden briefly to 
tour Unit 3 of the Forsmark reactor site and the Sub
seabed Final Repository for low- and intermediate-level 
waste. He held discussions with nuclear safety officials 
from SKI, SSI, SKB and the Forsmark reactor site. 

Spain. In September, during the IAEA General Con
ference in Vienna, Chairman Selin signed a renewal of 
the general research agreement between the NRC and its 
Spanish counterpart, the CSN. Chairman Donato Fuejo 
Lado signed the renewal agreement for Spain. The re
newal assures continuation of a very productive nuclear 
safety research relationship between the NRC and the 
CSN. 

In June, Mr. Gaspar Arino, a member of the Spanish 
Congress of Deputies, met with NRC staff to discuss the 
regulation of the U.S. nuclear industry and the current 
status of the U.S. nuclear program. Deputy Arino was in 
the United States for a briefing on the regulation of U.S. 
utilities for use in drafting legislation to decentralize and 
privatize Spanish utilities. The purpose of the Spanish 
legislative initiative is to facilitate third party access to the 
Spanish market for the 1992 integration of the European 
Community. 

United Kingdom. In April, after attending the World 
Association of Nuclear Operators (W ANO) biennial 
meeting in Atlanta, Mr. James Hann, Chairman of Scot
tish Nuclear Ltd., met with former Chairman Carr, Com
missioner Curtiss and members of the NRC staff. Discus
sions focused on British energy strategy, high-level 



radioactive waste activity, privatization, and the 1994 re
view of the ,United Kingdom's nuclear energy program. 

IIi June, former Chairman Carr presented a paper in 
London, "A View from a Regulator's Perspective," at the 
British Nuclear Forum Conference on "Nuclear Power: 
Clean, Safe Energy with a Future," and visited the 
Sizewell B nuclear power plant under construction in the 
United Kingdom. In September, Commissioner Rogers 
presented a paper, "Iss~es Und~rlying Pub~~c Attitud~s 
Toward Nuclear Power III the Umted States, at the Brit
ish Nuclear Forum Ditchley Park Debate near London. 

Canada. Commissioner Rogers visited Canada in Octo
ber 1990 and visited the AECL's Sheridan Park Engineer
ing Laboratory and Ontario Hydro's Darlington nuclear 
power plant. to discuss AECL's Integrated Design pro
gram and tour the Chalk River Laboratory. He returned 
to Canada in August of 1991 to discuss Canadian nuclear 
fuel waste management and toured related facilities. 

During 1991, NRC staff continued intensive exchanges 
with Canada in such areas as CANDU technology, nu
clear power plant inspections, industrial radiography, 
emergency response and procedures, reactor project 
management, licensing evaluations and safety analysis. 

Mexico, In February, Commissioner Rogers visited the 
Mexican Ministry of Energy, Mines and Parastatal Indus
try to hold discussions with senior Mexican nuclear offi-

Signing the renewal of the Research 
Agreement between the NRC and the 
Spanish Nuclear Safety Council are 
Council Chairman Donato Fuejo Lado, 
at left, and NRC Chairman Ivan Selin, at 
right. The renewal was ratified in 
Vienna, during the 1991 IAEA General 
Conference. 

cials at Mexico's nuclear regulatory organization 
(CNSNS), the Federal Electricity Commission (eFE), the 
utility operating the Laguna Verde reactor, the main nu
clear research organization, and several professors from 
Mexican universities. He also toured the Laguna Verde 
facility, which carne on line in July 1990. During the dis
cussions, it was agreed that a program of joint evaluation 
of five BWR operational events by a team of specialists 
from NRC, the CNSNS, and the CFE might be of mutual 
benefit to the NRC and"the appropriate Mexican organi
zations. 

In May, CNSNS Director General M.iguel Medina vis
ited NRC Headquarters for nuclear safety discussions 
with Commissioners and senior management. Mr. 
Medina brought with him copies of operational events at 
Laguna Verde for NRC analysis. 

Germany. An NRC team visited Germany in May to ex
change information with local personnel on plant operat
ing experience; to learn how operating data arc being 
used; to obtain' information on feedback mechanisms; and 
to find out to what degree NEA Incident Reporting Sys
tem (IRS) data are being integrated in safety analyses. 
While in Germany, the team held productive discussions 
with personnel of the Reactor Safety Company (GRS) in 
Cologne, the BMU (Ministry for Environment, Nature 
Conservation and Nuclear Safety) in Bonn, and the Phili
ppsburg nuclear power plant. This visit was one stop on an 
itinerary which included France, Switzerland and Bel
gium. 
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Dr. Walter Hohlefelder, Assistant Secretary for Nu
clear Safety (BMU), and Dr. Adolf Birkhofer, General 
Manager (GRS), visited the NRC in July to exchange 
views with senior NRC officials on objectives and results 
of ongoing nuclear safety cooperation with the former 
U.S.S.R. and other Eastern European countries and on 
anticipated safety characteristics of new reactors. 

Eastern European Cooperation. In September Chair
man Selin visited Bulgaria to visit the Kozloduy nuclear 
power plant and to hold discussions with Bulgarian nu
clear officials in Sofia on the safety of the plant. He also 
visited the Bohunice reactor in the Czech and Slovak Fed
eral Republic. 

A visit to the United States by a joint Czech and Slovak 
Federal Republic-Hungarian delegation was scheduled in 
December 1991. In the interim, the NRC made arrange
ments for the release to the above two countries of sev
eral computer codes (e.g., RELAP 5/Mod2 T'hermal
hydraulic Code and MELCOR Severe Accident Code) 
for use in performing safety analyses of their plants. 

A senior NRC staff member visited Budapest, Hun
gary, in April 1991 to participate in the second part of a 
joint American Nuclear Society-Hungarian Nuclear Soci
ety seminar on PWR safety issues. The seminar brought 
together representatives from U.S. industry, academia, 
and government agencies (the NRC and the Department 
of Energy (DOE»), and their West and East-European 
counterparts) to give Hungary with up-to-date informa
tion on nuclear safety developments in western countries, 
as well as to provide for consultation with an expert from 
the Sandia National Laboratory. 

The NRC concluded an agreement with the U.S. 
Agency for International Development in September 
whereby the NRC is provided $575,000 in funds during 
fiscal year 1991 in support of nuclear safety assistance to 
the Czech and Slovak Federal Republic and Hungary. 
The funds will be used to pay actual expenses in the 
United States for nuclear specialists from these coun
tries, who are participating in approved activities, and to 
pay for their memberships in two nuclear code-users 
groups. Funding for later years was also approved. 

Argentina and Brazil. In November 1990, former 
Chairman Carr visited Argentina and Brazil to meet with 
government and utility representatives to discuss nuclear 
safety and non-proliferation matters and to visit the 
Atucha and Angra nuclear power plants, respectively. 
While in Argentina, he also signed the first NRC-Argen
tine National Atomic Energy Commission (CNEA) 
Memorandum of Understanding for the Exchange of 
Technical Information Directly Applicable to the Safety 
of Operating Civil Power and Research Reactors. Both 
countries subsequently sent senior delegations to the 

United States for follow-up nuclear safety and non
proliferation discussions. 

Korea. Commissioner Rogers travelled to Korea in 
April to deliver a paper on Directions in U.S. Nuclear 
Regulatory Policy, during the Plenary Session of the 6th 
Annual Conference of the Korea Atomic Industrial Fo
rum/Korean Nuclear Society, and to participate in de
tailed safety discussions with the Korean nuclear estab
lishment. He also visited the Korea Electric Power 
Corporation's Kori-3 nuclear power plant and the manu
facturing facilities of Korea Heavy Industries Construc
tion, Inc. In May, the NRC participated on the U.S. inter
agency delegation to the 13th meeting of the U.S.-Korea 
Joint Standing Committee on Nuclear and Other Energy 
Technologies in Seoul and in a side trip to Daecluk Sci
ence Town for meetings with, among others, the Korea 
Institute of Nuclear Safety, the NRC's regulatory coun
terpart. In September Chairman Selin hosted a visit to 
NRC by Korean Minister of Science and Technology Jin
Hyun Kim, who was interested in discussing approaches 
to low-level waste management and public acceptance. 

Japan. In May, a team of senior staff from NRR, 
AEOD, Region II, and the Office of International Pro
grams met in Tokyo with representatives from the Agency 
for Natural Energy Resources, Ministry of International 
Trade and Industry, for the Sixth Regular Meeting on Nu
clear Regulatory Matters. l'he two-day meeting, also at
tended by Commissioner Forrest Remick, covered topics 
on current nuclear power plant operating experiences, 
accident sequence precursors, loss-of-electrieal-power 
events, plant life extension, research on severe accidents, 
shutdown risk and operating events during shutdown. 
Discussions were also held with the Science and Technol
ogy Agency's Nuclear Safety Bureau to discuss their re
cently completed review of 'T'EPCO's advanced boiling 
water reactor construction application. 

While in Japan, Commissioner Remick met with offi
cials from the Ministry of International Trade and Indus
try and the Nuclear Safety Commission. He also visited 
the Toshiba Nuclear Engineering Laboratories in 
Yokohama, the Fukushima Daini nuclear power plant 
near Tomioka, and the research laboratories of the Japan 
Atomic Energy Research Institute and the Power Reac
tor and Nuclear Fuel Development Corporation in Tokai. 

Taiwan. The NRC team members visiting Japan also 
visited Taiwan, where they participated in the American 
Institute in Taiwan (AIT)-Coordination Council for 
North American Affairs' Joint Committee Meeting on 
Civil Nuclear Cooperation. There were presentations on 
the current operation of U.S. and Taiwan nuclear power 
programs, advanced reactors, nuclear waste handling and 
storage, and long-range energy needs. In fiscal years 1991 
ancl 1992, work will continue in thermal hydraulics. 



reactor aging, mechanical engineering, seismic research, 
operational safety, and emergency planning. Planned 
new items of cooperation include attendance by several 
engineers from the Taiwan Atomic Energy Council in 
courses at Chattanooga's Technical Training Center and 
several visits to Headquarters and the Regions for one
day technical discussions on topics incl uding quality assur
ance programs, radiation safety issues, spent fuel man
agement, decontamination and decommissioning, and 
low- level radwaste treatment. 

India. The Office of International Programs, together 
with the Office of Nuclear Material Safety and Safe
guards and the Office of State Programs, alerted the Gov
ernment of India to the discovery of steel fencing 
material, imported from India into the United States, that 
was found to be slightly contaminated with cobalt-60. The 
Indian Government was also apprised of the potential 
contamination problem at the involved Indian steel scrap 
and rolling companies and was given the information 
gllthered in the United States about the extent of the 
problem and the U.S. response to it. The Indian Govern
ment shared the results of its investigation with the NRC. 

Participation in International 
Organizations and Conferences 

IAEA General Conference and Board of Governors 
Meeting. Chairman Selin represented the NRC at the 
35th Session of the General Conference of the Interna
tional Atomic Energy Agency in Vienna in September. 

Chairman Selin hosted a visit to NRC Headquarters, during 
the report period, by Korean Minister of Science and Technol
ogy Jin-Hyun Kim. Chairman Selin, at left, and the Minister 
discussed low-level radioactive waste management, among 
other issues of mutual interest. 

The NRC was also represented at the June IAEA Board 
of Governors meeting. 

International Nuclear Safety Conference. Commis
sioner Remick chaired a session on advanced reactors at 
the IAEA's International Conference on the "Safety of 
Nuclear Power: Strategy for the Future," in early Sep
tember. Harold Denton, Director of the NRC's Office of 
International Programs, was a member of the Conference 
Steering Committee, and Edward Jordan, Director of the 
NRC's Office for Analysis and Evaluation of Operational 
Data, was a member of the working group on operating 
reactors. Though it had not been announced as part of the 
agenda for the conference, the issue of whether there 
should be an international convention on safety standards 
for nuclear power facilities and radioactive waste man
agement was raised and explored, with the NRC repre
sentatives actively involved indevcloping the U.S. posi
tion on the matter. 

Helsinki Symposium. Commissioner Rogers presented 
a luncheon address at the Senior Expert Symposium on 
Electricity and the Environment held in Helsinki in May. 
The meeting was sponsored by 11 international organiza
tions, including the IAEA. Nuclear power was one of sev
eral energy options discussed at the meeting, which 
looked at environmental problems (and possible solu
tions) caused by electric power generation. 

OSARTs. NRC staff members participated as experts 
on two IAEA Operational Safety Review Team (OSART) 
missions to Finland and Sweden this year. The NRC ar
ranged to have U.S. utility experts take part in OSART 
missions to Bulgaria (three missions), the Czech and Slo
vak Federal Republic and the former U.S.S.R. (two mis
sions), as well as in a pre-OSART trip to China. 

Activities in the OECD/NEA 

The NRC maintained its active involvement in OECD/ 
NEA activities by serving on key standing committees and 
working groups and participating as members of the U.S. 
delegation to the Steering Committee meetings. The 
NRC also participated in several international NEA pro
jects, including the TMI Pressure Vessel Examination 
Project and the establishment of the International Infor
mation System on Occupation Exposure (ISOE), sup
porting the operation of the ISOE North American Tech
nical Center. 

In April, NEA Director General Kunihiko Uematsu 
and NEA Deputy Director for Nuclear Safety and Regu
lation Klaus Stadie visited the NRC to discuss a wide 
range of current safety issues associated with multilateral 
cooperation between the Commission and the NEA, in
cluding improved coordination of activity between the 
NEA and the International Atomic Energy Agency 
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(IAEA), cooperation between the NEA and Eastern 
European countries, and a proposal for cooperation with 
Asian countries. 

In September Chairman Selin attended a special NEA 
meeting for the heads of nuclear safety organizations of 
seven major OECD countries (France, Germany, Italy, 
Japan, Sweden, the United Kingdom and the United 
States) to discuss possible steps to be taken to improve 
the safety of Eastern European reactors and the pros
pects for a wider international safety regime. A large part 
of the meeting was devoted to the question of nuclear 
safety assistance to Eastern European countries and to 
mechanisms for the transfer of technology and regulatory 
safety information. On a more general basis, the partici
pants also discussed the prospects, and limitations of, an 
enhanced international nuclear safety regime. 

EXPORT-IMPORT AND 
NON-PROLIFERATION ACTIVITIES 

NR C Export License Su mmary. U nd er the Atomic En
ergy Act of 1954, as amended, the NRC is responsible for 
licensing the export of nuclear-related materials and 
equipment. This export authority extends to production 
and utilization facilities, to special nuclear and source ma
terial, to byproduct materials, to certain nuclear-related 
components, and to other materials. In carrying out its re-

Commissioner Forrest Remick 
chaired the advanced reactor session at 
the International Conference of the 
Safety of Nuclear ))ower: StrateJ:,ry for 
the Future, held in Vienna in September 
of 1991. 

sponsibilities for exports, the NRC obtains the views and 
recommendations of other governmental agencies and 
departments, as needed or required. 

In 1991, the NRC completed 208 export licensing 
actions. Of these actions, 101 involved exports of 
low-enriched uranium fuel for various power reactors 
around the world using uranium of U.S origin or purchas
ing DOE uranium enrichment services. Countries using 
the low-enriched uranium fuel include France, Germany, 
Japan, South Korea, Spain, Sweden and Taiwan. 

The NRC also issued four licenses authorizing the 
export of more than 183 kilograms of high-enriched 
uranium for use in research and test reaciors (as target 
material), in Japan (JRR-2 and JMTR), France (HFR
Grenoble) and Canada (NRX-NRU. 

Consultations with the Executive Branch on Export 
Matters. The NRC, in addition to its usual licensing ac
tions, consults with the Executive Branch on other nu
clear-related exports. These involve nuclear-related com
modities licensed by the Department of Commerce, 
Executive Branch requests for retransfers of nuclear ma
terial originating in the United States, and nuclear tech
nology transfers. Cooperation with the former Soviet Un
ion and East European countries continued during the 
report period in transfers of safety-related nuclear tech
nolo!,",),. 

TOPAZ II Space Reactor. NRC Export regulations 
were amended by the Commission in June to permit the 



return of the TOPAZ II space reactor to the former So
viet Union. The reactor was imported in January 1991 by a 
contractor of the U.S. Department of Defense for the 
purpose of being exhibited at an international space nu
clear power symposium in New Mexico. Prior to issuing 
the import license for the reactor, the NRC staff called 
attention to the difficult obstacles in the Atomic Energy 
Act, standing in the way of any planned ret urn of the de": 
vice to the U.S.S.R. The change to NRC~s export regula
tions made in June was not a generic amendment, but 
rather a measure adopted to facilitate the return of the 
one already imported Topaz II device. 

Enrichment Plant Safegl.laa-ds. Negotiations continue 
between the United States (the NRC and the Executive 
Branch Agencies) and the URENCO governments (the 
U.K., the Netherlands and Germany) on an agreement 
that will lead to the licensing and construction in the 
United States of a privately owned centrifuge enrichment 
facility, equipped with URENCO-designed and built cen
trifuges. The negotiations were expected to lead. by the 
end of 1991, to a formal inter-governmental agreement 
that would contain the necessary proliferation and safe
guards assurances. The agreement would also resolve the 
issue of export control requirements on the transfer to 
Europe by the proposed facility operator of operating and 
design information that could include "Restricted Data. " 

Non-Proliferation, International Safeguards and 
Physical Protection. The NRC staff reviews pending ex
port cases with a view to confirming the IAEA safeguards 
and physical security arrangements to be applied to the 
exports in the receiving country. The reviews are per
formed in conformance with U.S. non-proliferation laws 
intended to ensure that U.S. exports will be protected and 
safeguarded during transit and use in the importing coun
try and that exports will not be used for non-peaceful pu r
poses. To fulfill this function, the NR C staff participates 
in U.S. Government efforts to assist the IAEA in improv
ing its safeguards system. 

'The NRC also participates in the Subgroup on Nuclear 
Export Coordination (SNEC), the interagency body that 
oversees U.S. nuclear export controls. The SNEC primar
ily focuses on actions to be taken in response to Depart
ment of Commerce license requests for "dual-use" nu
clear items (items that may have applications in nuclear 
reactors and may also be turned to weapons-production 
purposes). The meetings are chaired by the Department 
of State and include representatives from the Depart
ments of Commerce, Defense, and Energy and thc Arms 
Control and Disarmament Agency. SNEC provides an ef
fective mechanism for the NRC and the Executive 
Branch agencies to keep abreast of non-proliferation 
matters and issues and to exchange views on proposed ex
ports to facilitate decision-making. 

At the right, visitingwith Chairman Selin at NRC Headquar
ters, is Ambassador Andreas van Agt, of the Commission of 
European Communities, to explore the many regulatory issues 
affecting U.S. and European nuclear programs. 

In May, the NRC was represented at the Non
proliferation Treaty (NPT) Nuclear Exporters' Commit
tee meeting (Zangger Committce) in Vienna, as part of 
the U.S. delegation, headed by thc Department of State. 
The Committee consi.sts of 23 NPT countries (signatories 
to the Treaty on Non-Proliferation of Nuclear Weapons 
Treaty) and meets regularly to discuss and consult on nu
clear-related issues. The IAEA-sanctioned Zangger 
Committee has developed an internationally agreed upon 
list (the trigger list) for the control of proliferation
sensitive items, the export of which triggers IAEA safe
guards. Most of the trigger list items are incorporated in 
NRC's regulations. 

The NRC was represented on the U.S. delegation at 
the Coordinating Committee for Multilateral Export 
Controls (COCOM) meeting, held in Paris, to consider 
reductions in the COCOM list of controlled items on the 
International Atomic Energy List. COCOM is an interna
tional export control group of 17 western countries and 
Japan that was formed to maintain common controls on 
exports to Eastern Europe, China and the Soviet Union. 
In light of events in the Soviet Union and the democrati
zation of Hungary, the Czech and Slovak Federal Repub
lic and Poland, COCOM members in late 1990 began 
consideration of an entirely new core list of controlled 
commodities and goods to replace the existing COCOM 
list. (The new list would liberalize many of the controls on 
these items.) Technical negotiations were to continue in 
December 1.991. 

The NRC also was on the U.S. delegation to the Nu
clear Suppliers Group (NSG) third Dual-Use Working 
Group meeting held in Annapolis, Md., in early October 
1991. The 26 countries of the NSG are developing a 
multilateral control list for dual-use nuclear items, as a 
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way to strengthen dual-use export controls world-wide on 
such items. Deliberations on the new list began early in 
1991, after the Persian (JulfWar revealed the weaknesses 
in international dual-use nuclear export controls, and, es
pecially, in light of the substantial reductions that had oc
curred in COCOM export controls (a number of dual-usc 
nuclear-related items had been decontrolled). Before the 
NSG initiative, there had been no mechanism to coordi
nate controls among the various countries that produce 
items of potential usc in nuclear weapons applications. 
Some of the items on the new list are being considered for 
IAEA safeguards, which means these items would most 
likely be controlled under NRC export regulations. 

The U.S. Program for Technical Assistance to IAEA 
Safeguards (POTAS) provides the largest share of volun
tary technical support by IAEA member states. In 1991, 
the NRC provided one staff member to the IAEA De
partment of Safeguards for a POT AS-funded research 
project on the effectiveness of IAEA safeguards. 
Through its participation in the Technical Support Co
ordination Committee, an interagency group which ad
ministers the POT AS program, the NRC applies its safe
guards expertise in addressing international safeguards 
problems and enhancing the overall effectiveness of the 
safeguards program. 

The NRC also participates in the U.S. Action Plan 
Working Group, which is mainly concerned with the bilat
eral exchange of international safeguards information 
and, during 1991, U.S. representatives met with their 
counterparts from Germany, France, Japan, the United 
Kingdom, and the European Community to consider ways 
to strengthen safeguards efforts world-wide. The NRC 
also participated in an interagency working group to re
view the effectiveness of international safeguards. This 
group was assembled in response to the discovery of the 
clandestine Iraqi nuclear program and its impact on the 
perception of the effectiveness of the international safe
guards regime. The group is charged to produce proposals 
to strengthen the nuclear non-proliferation regime that 
will go beyond the technical scope of existing working 
groups. 

In support of its review of physical protection 
arrangements for U.S.-controlled materials in other 
countries, the NRC participates jointly with other U.S. 
Government agencies in information exchange trips, for 
the purpose of discussing national physical protection 
programs. During 1991, U.S. delegations visited the 
United Kingdom, Indonesia, Australia and Mexico. The 
NRC also participated in an international conference in 
Vienna to review the Convention on the Physical 
Protection of Nuclear Material. 



Nuclear Regulatory Research Chapter 

Activities of the Office of Nuclear Regulatory Re
search (RES) contribute an essential service to the regu
latory process and are vital to the implementation of a 
substantial number of the agency's programs. The goal of 
the office is to ensure the availability of sound technical 
bases for timely rulemaking and related decisions in sup
port of NRC licensing and inspection activities. RES also 
has responsibilities related to the implementation of 
Commission policies on safety goals and severe accident 
regulation, to the resolution of generic safety issues, and 
to the review of licensee submittals regarding individual 
plant examinations and probabilistic risk assessments. It 
is also a RES function to conduct the rulemaking process, 
including the issuance of regulatory guides and rules that 
govern NRC-licensed activities. (See "Regulations and 
Guides," below.) Regulations issued by the NRC in fiscal 
year 1991 are listed in Appendix 4. Regulatory guides are 
described in Appendix 5, which comprises a listing of 
those guides issued, revised or withdrawn during fiscal 
year 1991. 

This chapter summarizes RES activities during fiscal 
year 1991 under the following major headings: Preventing 
Damage to Reactor Cores, Reactor Containment Per
formance, Integrity of Reactor Components, Confirming 
Safety of Nuclear Waste Disposal, and Resolving Reactor 
Safety Issues and Developing Regulations. 

Preventing Damage 
To Reactor Cores 

The research effort dealing with the prevention of dam
age to reactor cores and the mitigation of severe accident 
consequences encompasses the operations of the reactor 
as a system; the establishment and maintenance of acci
dent management programs to minimize the risk to the 
public, in the event of severe accidents; and consideration 
of the operator as an integral part of the reactor system. 

PLANT TRANSIENT ANALYSIS 

Modeling 

As a result of an event at the Vogtle (Ga.) plant on 
March 20, 1990, the staff was asked by the Commission to 
perform a comprehensive evaluation of safety levels dur
ing reactor shutdown and during low-power operation. In 
particular, RES was asked to evaluate the effectiveness of 
alternate decay heat removal methods after the loss of re
sidual heat removal (RHR). A report entitled "Thermal
Hydraulic Processes Involved in Loss of RHR During Re
duced Inventory Operation" (EGG-EAST -9337, 
Revision 1) was forwarded to the Commissioners on 
March 1, 1991. Of the two cooling methods identified in a 
staff document on the subject (NUREG-1410), i.e., grav
ity feed from outside sources, such as the refueling water 
storage tank, and reflux cooling, the report EGG-EAST 
9337 concluded that gravity feed phenomena were well 
understood but that reflux cooling at reduced pressures in 
the presence of air was not as well understood. 

In order for reflux cooling to work in a system partially 
filled with air, the pressure must increase enough to ex
pose a condensing surface in the steam generator. The 
concern was that such a pressure rise may lead to blowing 
out the nozzle dams or the instrument thimble tube re
placements, possibly causing a loss of coolant while the 
plant was in this particular shutdown condition. The de
sign pressure of the thimble tube replacement is about 50 
pounds-per-square-inch (psi), while the setpoint is well 
above that, at about 100-psi. 

Bounding analyses were performed on U-tube steam 
generators showing that the pressure increase required to 
expose a condensing surface was only IS-psi, well below 
the 50-psi design pressure of the thimble tube replace
ments. In order to confirm these results with test data, in
itial commitments were obtained from the French and 
Japanese to perform relevant tests in their BETHSYand 
ROSA facilities, respectively. 

The pressure rise needed to expose a similar condens
ing surface in Babcock & Wilcox reactors with once
through steam generators may be higher. Special tests 
were performed at a University of Maryland facility to ob
tain data on the magnitude of this pressure rise. 
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REGULATIONS AND GUIDES 

NRC standards are primarily of two types: 

.. Regulations, setting forth requirements that must be 
met by NRC licensees in Title 10, Chapter I, of the 
Code of Federal Regulations. 

• Regulatory Guides, usually to describe methods ac
ceptable to the NRC staff for implementing specific 
portions of NRC regulations. 

When the NRC proposes new or amended regulations, 
they are normally published in the Federal Register to allow 
interested persons time for comment before they are 
adopted. This step is required by the Administrative Pro
cedure Act. Following the public comment period, the 
regulations are revised, where appropriate, to reflect the 
comments received. Once adopted by the NRC, they are 
published in the Federal Registerin final form, whh the date 
on which they become effective. After publication, the 
regulations are codified and annually incorporated into 
the Code of Federal Regulations. 

Some regulatory guides layout the steps taken by the 
staffin evaluating specific situations. Others provide guid
ance to applicants concerning the information needed by 
the staff in its review of applications for permits and li
censes. Many NRC guides refer to or endorse national 
standards (also known as "consensus" standards or "volun
tary" standards) that are developed by recognized organi
zations, often with NRC participation. The NRC makes 
use of a national standard in the regulatory process only 
after independent review by the NRC staff and after re
view of public comment on the NRC's planned use of the 
standard. 

The NRC encourages comments and suggestions for 
improvements in regulatory guides and, before staff review 
is completed, issues them for comment to many individu
als and organizations, along with the value/impact state
ments that set forth the objectives of each guide and both 
its expected effectiveness and its likely impact, in terms of 
resources and effort involved. 

Another request made of the staff sought an evaluation 
of the software used in in calculating heat and smoke 
propagation in a multi-compartment structure, in order 
to assess the possibility of inadvertent actuation of fire 
protection systems. The results were to be used in a 
probabilistic risk assessment (PRA) study associated with 
the resolution of Generic Issue 57, "Inadvertent Actua
tion of Fire Suppression Systems." A survey disclosed 
that the National Institute of Science and Technology 
(NIST) produced candidate software. This code was 
evaluated, found appropriate, and used to provide the 
analyses needed for the PRA study. Additional modeling 
of vertical plumes and horizontal ceiling sets was identi-

fied, and a more comprehensive NIST code was used to 
provide results with these models to corroborate previous 
findings. 

Operating Reactor Assessments 

In order to extend the duration of fuel cycles, utilities 
operating pressurized water reactors (PWRs) have taken 
to increasing the enrichment of reload fuel. The fresh 
reload assemblies may be highly reactive when they do 
not contain control element assemblies or many burnable 
poison rods. In certain loading configurations, this reac
tivity could lead to a loss of the required shutdown mar
gin, below 5 percent, or, in the extreme, to an inadvertent 
cri ticali ty. 

The NRC alerted PWR owners to this potential prob
lem and requested that licensees ensure, by specific ac
tion, that any intermediate fuel assembly configuration in 
the reactor is maintained within the required shutdown 
margin. NRC's Office of Nuclear Reactor Regulation 
also requested that RES use the most appropriate 
deterministic and probabilistic techniques to analyze dif
ferent refueling configurations, the better to understand 
the potential for losing shutdown margin and for inadver
tent criticality. 

Research results showed that a cluster of at least four 
fresh fuel assemblies is needed before the required shut
down margin is lost, and the frequency of that event is ex
pected to be very small, less than l.OE-6/year. If the con
servative assumption is made that it only takes five fresh 
assemblies to cause an inadvertent criticality, then the 
frequency is 4.8E- 9/year, which is an acceptably low 
probability. If such a criticality event were to occur, there 
would be radioactivity released from the fuel but no dose 
to the public, provided the containment isolation systems 
remain effective. 

The LaSalle (Ill.) nuclear power plant underwent an 
"oscillation event" on March 9, 1988, which brought into 
question the ability of current analytic techniques to pre
dict the instability boundary in boiling water reactors 
(BWRs), as well as the magnitude of the power and flow 
oscillations that might occur when the reactor does be
come unstable. This past year, the NRC was able to as
sure itself and the industry that its analytic tools can pre
dict such oscillatory behavior in BWRs. A major finding 
was that it is important to model major systems in the bal
ance of the plant (not only in the nuclear steam supply 
system), especially the feedwater temperature and flow, 
in order to correctly predict the oscillations in the reactor 
vessel. It should be noted that General Electric has now 
improved their modeling capability to calculate similar 
oscillatory magnitudes. 



Research results during the fiscal year revealed that 
containment pool heatup after an "anticipated transient 
without scram," or A1WS, with unstable oscillations, is 
well below any safety margin. However, it was found that 
there could be a large increase in fuel rod temperature. 
Two potential improvements to operating guidelines 
were investigated. First, it was found that significant oscil
lations can start about two or three minutes after an 
A1WS, and thus the operator action of boron injection 
through the standby liquid control (SLC) system-which 
may take about 10 minutes to influence the power oscilla
tions-will not be immediately effective. Second, it was 
found that early tripping or shutdown of the feedwater 
pumps is very effective in suppressing oscillations. 

The RES team reviewing the Yankee-Rowe (Mass.) li
censee's evaluation of their pressure vessel performing 
under pressurized thermal shock (ITS) conditions raised 
a question on the calculation of the fluid temperature in 
the downcomer during a postulated small-break loss-of
. coolant event. A detailed study was performed, and it 
showed that the Yankee-Rowe calculation with the 
REMIX code was a best estimate of the downcomer tem
perature. The conclusion was based on the assessment of 
REMIX against data from six scaled test facilities, pub
lished in "A Unified Interpretation of 115 to Full Scale 
Thermal Mixing Experiments Related to PTS" 
(NUREG/CR-5677, April 1991). 

An analytic study exposed difficulties in the use of ther
mal/hydraulic (T/H) codes to calculate the time to fuel 
pin failure after a loss-of-coolant accident (LOCA). The 
study explored the possible use of new source term infor
mation to increase the allowed technical specification 
time for containment isolation valve closure following a 
LOCA. After close scrutiny of the key code issues for the 
analyses being performed, the study was completed show
ing a time of about 30 seconds to fuel pin failure. These 
results could ultimately prove useful to the development 
of isolation valve testing strategies and improvement of 
valve design reliability. 

With completion of testing and subsequent shutdown 
oflargescale U.S. T/Htestfacilitiesin 1989, the NRC was 
concerned whether small scale facilities-such as the 
University of Maryland at College Park (UMCP) facil
ity-could provide useful data for code assessment and is
sue resolution. The UMCP program was completed dur
ing the fiscal year and showed that useful data could be 
obtained, after a proper scaling methodology was used to 
specify the test boundary conditions and to interpret the 
resulting T/H data. UMCP results agreed with major re
sults of the larger scale MIST facility, after they were 
scaled to vessel inventory and after appropriate adjust
ments of initial and boundary conditions were made. 

The UMCP scaling report was reviewed by a group of 
experts; their conclusions on the usefulness of such a 
small scale facility were mixed. The review recommended 
that a small scale facility must be designed and operated 
with careful attention to scaling principles. There is much 
less experience with the scaling used for the UMep than 
with the power-to-volume, full-height, full-pressure scal
ing used for MIST and most other large scale facilities. In 
addition, the large scale facilities are thought to be more 
useful for stimulating actual loop-to-Ioop interactions. 

A small scale facility may be more useful for uncovering 
qualitative surprises in systcm interactions among com
ponents than in providing quantitative data for code as
sessment. Thus, such a facility can meet scaling goals that 
are modest, but achievable. The UMCP program showed 
that a small scale facility can be cost-effective in repro
ducing the key phenomena expected in the ful1~scale 
plant; they can be reproduced in the same time sequence, 
and their quantitative characteristics can be reasonably 
approximated . 

ACCIDENT MANAGEMENT 

During the report period, NRC research continued in 
its dual tasks of (1) defining the necessary components of 
a functioning utility severe accident management plan, 
and (2) providing the technical bases for evaluating indus
try-documented products on accident management. 

In the first category, two reports were completed and 
transmitted to industry. The first, "A Systematic Process 
for Developing and Assessing AIM Plans" (NUREGI 
CR-5543), clarifies how the five framework elements
strategies, instrumen ta tion, guidance, decision-making, 
and training-could be integrated into a working accident 
management plan. The second, "Instrument Availability 
for a PWR with a Large DryContainment During Severe 
Accidents" (NUREG/CR- 5691), demonstrates how to 
assess the potential availability or unavailability of certain 
instrumentation that would be useful in following the 
course of a severe accident. 

In the second category, significant progress was made in 
identifying and assessing accident managemen t mitigative 
strategies. Two workshops held at the University of Cali
fornia at Los Angeles, one on PWRs and the other on 
BWRs, abetted the process by focusing on a limited set of 
spccific strategies. The key mitigative strategies identified 
for detailed assessment include BWR boration, external 
vessel nooding, PWR primary depressurization, late pri
mary bleed and feed, use of containment sprays, contain
ment venting, hydrogen control, fission product control, 
and late secondary "bleed and feed." 
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A study of potential recriticality in a BWR following a 
core damage event (NUREG/CR-5653) showed that 
about 700 parts-per-million of B-10 (boron) is sufficient 
to ensure sub-criticality for conceivable core configura
tions, including standing fuel rods and melted control 
rods. A related strategy of initiating timely cooling of the 
suppression pool as quickly as possible was suggested as a 
way to extend the time available for boration. 

The strategy of PWR primary depressurization 
(NUREG/CR-5447) was shown to be most effective if 
performed late rather than early. For a loss-of-heat-re
moval accident, "late" refers to time after the core begins 
to come uncovered. A survey was completed showing 
which plants would respond favorably to this strategy, 
which plants for which the strategy would not work at all, 
and which plants would need further analysis to confirm 
the effectiveness of the strategy. 

There is some question as to whether natural circula
tion might lead to failure of the pressurizer surge line and 
consequent unintentional depressurization. To address 
this question in a systematic way, a workshop was held, 
out of which four processes were identified for inclusion 
in code modeling: (1) steam generator plenum mixing, (2) 
surge-line flow, (3) hot-leg/vessel flow behavior, and (4) 
hydrogen distribution. Models and/or bounding assump
tions were developed for all four processes so that analy
ses can be performed next year to resolve the question by 
predicting the possibility of inadvertent depressurization. 

HUMAN PERFORMANCE 

In close coordination with three other NRC Offices
Analysis and Evaluation of Operational Data, Nuclear 
Material Safety and Safeguards, and Nuclear Reactor 
Regulation - RES is conducting research to confirm and 
to provide the technological bases that will ensure that 
regulation and regulatory guidance for nuclear opera
tions appropriately address human performance. This re
search is a multi-disciplinary endeavor, relying upon both 
the behavioral sciences and a variety of engineering disci
plines. The research is continuing to follow the program 
described in "Human Factors Regulatory Research Pro
gram Plan" (NUREG-1384). 

The human factors research program is designed to 
conduct research regarding regulatory issues related to 
personnel performance, human-system interfaces, organ
izational factors, data acquisition and management sys
tems, human reliability analysis and probabilistic risk as
sessment (PRA) methods and applications, and human 
factors generic issues. This activity-divided into (1) hu
man factors research, (2) organizational factors research, 
and (3) reliability assessment research-is discussed be
low. 

Human Factors Research 

Through its personnel performance program, the NRC 
seeks to improve its understanding of the effect of human 
performance on the safety of nuclear operations and 
maintenance, whether at power plants or materials facili
ties. A continuing project is the development of a human 
factors investigation process by which to provide a stan
dardized method for investigating events with a view to 
identifying the root cause of human errors. Work contin
ued on three projects involving a human factors evalu
ation of processes employed by materials licensees (e.g., 
those engaged in industrial radiography, brachytherapy 
using remote after-loaders, and teletherapy). The pro
jects were undertaken to identify the human factors con
tributing to error in these processes. 

Personnel performance research also continued into 
the impact of overtime and shift scheduling effects on op
erator performance, using nuclear power plant data, and 
seeking specifically to provide a quantitative data base for 
the evaluation of the safety implications of 12-hour shift 
schedules. Work also continues on the development of a 
methodology to assess the effectiveness of training pro
grams at nuclear power plants. To that end, a workshop 
engaging training evaluation experts was held, resulting 
in the development of a framework on which to base a 
training effectiveness evaluation methodology. Research 
on the factors that go into operations staffing decisions 
and on how they relate to safe startup, shutdown, and op
eration of nuclear power plants is an ongoing effort. Also 
continuing is a study of the impact of environmental influ
ences on human performance. Following a comprehen
sive review of the literature in this area, it has been de
cided that the focus of the study should be on the effects 
of heat and noise. 

A new research project concerns training for severe ac
cidents, focusing on cognitive skills development and 
training in how to deal with stress. A second, related, pro
j ect will bring together a group of experts in a workshop to 
hear their independent views on issues related to accident 
management training and decision-making. Among the 
issues considered in the workshop will be the interactions 
between the training issues and the decision~making is
sues and the potential impact of such interactions on hu
man performance during severe accidents. 

Human-systems interface research continued with 
NRC participation in the "Halden Project." As a follow
up to an assessment of the costs and benefits of expanded 
regulatory guidance on normal and abnormal operating 
procedures (NUREG/CR-5458), a new project has been 
initiated to develop guidance for the review of procedures 



upgrade programs. Activity continued toward the resolu
tion of Generic Issue 5.1 ("Local Control Stations"; see 
Table 3) with an historical survey of plant incidents 
caused, at least in part, by inadequate consideration of 
human factors at local control stations (LCS), and with a 
series of nuclear power plant site visits to document the 
status of component-level LCS human factors upgrades. 
And work continued on developing a guideline for use in 
performing human factors reviews of advanced control 
and display technology. A study is continuing to evaluate 
the effects of alarm reduction techniques on operator 
performance and to prepare interim guidance on the safe 
implementation of computer-based alarms in control 
room operations. Research also continued on computer 
classification-which involves review and appraisal of ex
isting regulatory guidance documents and quality assur
ance methods-and on their adequacy when applied to 
computer-based safety systems. 

Research has continued with experiments to evaluate a 
performance indicator of the effectiveness of human-ma
chine interfaces. 

Another survey was performed to develop the technical 
bases for regulatory guidance on the design, develop
ment, test and acceptance of computer systems perform
ing safety functions. 

Organizational Factors 

In the area of organizational factors, the development 
of modeling and data-gathering techniques to support 
PRA studies and inspection and diagnostic evaluation ac
tivity has continued. Data-gathering techniques included 
surveys, interviews, direct observation, and job perform
ance sampling. Field testing continued at several NRC-li
censed facilities and additional research was started on al
ternative quantification methods for incorporating 
organizational factors into PRA. Initial qualitative and 
quantitative validation studies of leading indicators of 
safety performance in the areas of organizational learn
ing, resource availability, and resource allocation have 
been completed. Research continued on the feasibility of 
transferring established leading indicators of safety per
formance from the chemical processing industry to the 
nuclear power industry and on methods for interpreting 
the relative safety significance of leading indicators, indi
vidually and in combination. 

Reliability Assessment Research 

This research is intended to furnish tools and data for 
applying reliability technology to help improve the regu
latory program. In particular, the research has developed 

analytical tools for evaluating the risk impact of require
ments in nuclear power plant technical specifications. In 
fiscal year 1991, the research produced methods for 
evaluating and optimizing surveillance test intervals from 
a risk standpoint. Future work is planned to develop crite
ria for use with these methods. Reports published include 
"Issues and Approaches for Using Equipment Reliability 
Alert Levels" (NUREG/CR-5611) and a "Study of Op
erational Risk-Based Configuration Control" (NUREG/ 
CR-5641). 

A computer simulation, based on artificial intelligence, 
models the cognitive tasks required of operators during 
accident scenarios. When the computer simulation of op
erators is linked to a computer simulation of a nuclear 
power plant, they can together simulate the chronological 
progress of an accident and operator responses. In fiscal 
year 1991, data were gathered from operators responding 
to accident sequences on a training simulator. These data 
will be used to calibrate the computer simulation. The ul
timate aim of the effort is to expand the operators' ability 
to deal with a wide range of potential accident conditions. 

Other RES activity involving human performance has 
included resolution of questions regarding procedure vio
lations during the Chernobyl accident and direct support 
in such areas as the design of the new operations center, 
plant inspections, and materials licensee invest~gations. A 
new study was initiated during the report period to assess 
the feasibility of establishing NRC human factors regula
tory research facilities. 

Research continued on the resolution of Generic Issue 
B-17, "Criteria for Safety-Related Operator Action" (see 
Table 3). A final draft of a revised industry standard, 
"Time Response Criteria for Safety-Related Operator 
Actions" (ANS 58.8), was developed and will be evalu
ated in fiscal year 1992. 

Reactor Containment 
Performance 

In order to ensure that existing regulations adequately 
protect the public from the consequences of severe acci
dents, research is carried out to confirm the technical 
bases upon which the regulations are founded. The tech
nical bases include such matters as the behavior of fission 
products released from melting fuel, the temperatures 
and pressures produced during a core-melt event, and the 
capabilities of containment buildings to retain radioactive 
materials during such events. The behavior of radioactive 
materials released to the containment and potentially to 
the environment is also an important consideration. With 
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data derived from this research, the NRC is better able to 
con~irm the adequacy of its requirements for the siting, 
desIgn, construction and reliability of those safety systems 
installed to mitigate the effects of severe accidents and 
also to determine when and where improvements in the 
regulations are indicated. 

SOURCE TERMS 

Fission Product Behavior 

"Source Term" refers to the magnitudes of the radioac
tive I?a~eri~ls released from the core to the atmosphere, 
the tImmg Involved, and other information needed to cal
culate off-site consequences following a postulated se
vere reactor accident. The NRC conducts research in this 
area to help define and focus accident-management con
cerns and containment performance improvements and 
to help seek out potential latent vulnerabilities in individ
ual nuclear plants. 

At present, research is under way to develop theoreti
c~lly based fission product behavior models, to predict fis
SIOn product release and transport in the reactor coolant 
system (RCS) and the containment. For the RCS, the 
~echanistic VICTORIA code is being developed to pro
VIde the capability to estimate the quantities of fission 
products and aerosols released from the reactor core, the 
extent of their transport through the reactor coolant sys
tem, the inventory of radionuclides available for release 
after core debris is expelled from the reactor vessel, and 
the extent of fission product revaporization from the re
actor coolant system. 

A version of the VICTORIA code has been completed 
and a user manual has been published (NUREGI 
CR-5545). Model development related to those phenom
ena encountered during late phases of severe accidents 
(e.g., fission product release during late phases of core 
degradation, ,re-entrainment of deposited fission prod
ucts in the reactor coolant system) has been completed. 
For the containment, the TRENDS models have been de
veloped to calculate the partition of iodine between the 
aqueous phase and the gas phase in the containment, the 
production of organic iodide species, containment water 
pool chemistry, and the extent of iodine revaporization 
and resuspension from containment surfaces and sumps. 
The models were used to calculate the revolatilization of 
iodine from containment water pool and the production 
of organic iodine in containment. The calculations were 
completed and the results documented in a report enti
tled, "Iodine Chemical Forms in LWR Severe Accidents" 
(NUREG/CR-5732 (Draft for Comment»). The results 
will be employed in a revision of the source terms deline
ated in the report TID-14844 (1962), which outlines a 

procedural method to calculate the off-site radiation dose 
from iodine exposure. In fiscal year 1992, the TRENDS 
models will be incorporated into the CONTAIN code, 
used for analyzing containment response to severe acci
dent conditions. 

The ~RC has also entered into an international agree
ment wIth the Commissariat a L'Energie Atomique of 
France (CEA) to participate in the PHEBUS-FP pro
gram. This program, sponsored by the CEAand the Com
mission of the European Communities, consists of "in~ 
~il~" severe fuel dam~ge experiments and a study of the 
fISSIOn product behavIOr and transport in the reactor sys
tem and the containment system. The program consists of 
six integral tests for five different simulated severe acci
dents. The first test is scheduled for October 1992. The 
NRC will be able to obtain integral experimental data to 
further validate its analytical models for fission product 
transport in the reactor coolant system and containment 
and for iodine chemistry in the containment. Information 
on core-melt progression will also be obtained to supple
me~t data obtained under the NRC Cooperative Severe 
AccIdent Research Program. This information is confi
rmatory in nature with regard to current efforts to revise 
the source term assumptions now based on TID-14844 
and for other aspects of the NRC's "Integration Plan for 
Closure of Severe Accident Issues" (SECY -88-147). 

Besides the fission product research cited above, the 
~RC is participating in an internationally sponsored pro
Ject called Advanced Containment Experiments. The 
project comprises four phases: phase A deals with large 
scale filtration tests, using filter designs from different 
countries; phase B involves experiments on the physical 
and chemical behavior of iodine in a containment that in~ 
eludes the presence of hygroscopic aerosols, steam, and 
water pools; phase C deals with molten core-concrete in
tera~tion; and p~ase. D deals with melt cooling issues, 
seekmg a determmatIOn as to what debris configurations 
(power level and depth) can be cooled by an. overlying 
pool. Phase C has now been completed; the seven integral 
core-concrete interaction tests that were conducted ad
dressed the effects of various compositions on typical con
crete substrates. Several small scoping experiments have 
been performed under phase D, and two integral tests are 
scheduled to be completed during fiscal year 1992. 

REACTOR CONTAINMENT SAFElY 

Core-Melt Progression 

In-vessel, core-melt progression describes the state of a 
light-water reactor core from uncovery of the core up to 
reactor vessel melt-through, in "unrecovered" accidents, 
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The NRC is participating in the PHEBUS program, 
sponsored by the French nuclear regulatory authority 
and the Commission of European Communities. 
PHEBUS is a loop-type test reactor with a low-en
riched drive core. A cluster of rods-"-one meter in 
length and in a PWR configuration-is inserted in a 
test train and located in the central hole of the driver 
core ofthe reactor. The test fuel is re-irradiated in the 
in-pile section of two weeks, using the existing pres
surized water loop to generate a sufficient inventory 
of fission products. The loop is then slowly blown 

down with a simultaneous reduction of the reactor 
power and with the in-pile section isolated from the 
loop~ The text phase follows, in which is the in-pile 
section is connected to a circuit and vessel that simu
late the primary circuit and containment building of a 
PWR. The released fission products and aerosols are 
swept by a flow of steam and hydrogen into the circuit 
which simulates the primary cooling system up to the 
point of a pipe break. The flow then enters a vessel 
that simulates the containment building. 
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or through temperature stabilization, in accidents "recov
ered" by core reflooding. Melt progression study exam
ines the initial conditions for assessing the loads that may 
threaten the integrity of the reactor containment. Signifi
cant results of melt progression are the melt mass; rate of 
release; composition, and temperature (superheat) of the 
melt released from the core, and later from the reactor 
vessel at melt-through. Melt progression research reveals 
the in-vessel hydrogen generation and the conditions that 
govern the in-vessel release of fission products and aero
sols and their transport and retention in the primary sys
tem, and also provides the core conditions for assessing 
accident management strategies. 

Much has been learned about the processes involved in 
the early phase of melt progression from integral tests in 
several test reactors, from tests in the German CORA ex
reactor fuel-damage test facility, and from "separate
effects" experiments on significant phenomena. Most of 
the available information on late-phase melt progression 
has come from the post-accident examination of the core 
of the pressurized-water reactor at the Three Mile Island 
Unit 2 (Pa.) plant (TMI-2). Despite the core reflooding 
that successfully terminated the TMI-2 accident, the gen
eral-but not necessarily detailed -late-phase melt pro
gression phenomenology of the TMI-2 accident appears 
to be applicable to unrecovered as well as to recovered 
accidents and possibly to some boiling-water reactor 
(BWR) accidents as well. 

Results of the integral tests and the TMI-2 core exami
nation have provided a consistent picture of melt progres
sion. The picture involves the development of a debris
supporting metallic blockage across the lower core during 
coolant boildown, from the relocation and freezing of me
tallic melt. The TMI-2 core examination has shown that a 
pool of mostly ceramic uranium-oxide fuel melt grows 
from decay heat in the particulate debris bed. This molten 
material is supported by the metallic core blockage. The 
growing pool melts through the blockage that surrounds 
the ceramic melt pool, either at the bottom or out the side 
of the core (as happened at TMI-2). The melt then drains 
into the vessel lower plenum. 

Current NRC research on melt progression is concen
trated on two major issues or tasks. The first task is to de
termine if there are any accident conditions for BWRs in 
which a metallic core blockage similar to that at TMI-2 
would not be formed. In the TMI-2 event, the metallic 
core blockage forms the lower crust that supports the 
resolidified pool of molten ceramic fuel in the core. The 
second issue concerns the conditions for the melt
through of the growing pool of ceramic (fuel) melt that is 
supported by the metallic blockage. The melt-through 
threshold and location determine the mass and other 
characteristics of the melt released from the core and 
later from the reactor vessel. 

A program of experiments and corQllary analysis has 
been started on both these melt progression issues. On 
the issue of blockage of the core by metallic melt, TMI-2 
and the results of the experiments cited above have indi
cated that, for "wet core" conditions (with water in the 
bottom of the core), the relocating molten metallic Zir
caloy in the core freezes to block the lower core (as hap
pened at TMI-2). All previous experiments, for both 
PWRs and BWRs were performed for these wet core con
ditions. The emergency operating procedures for BWRs 
in the United States, however, call for reactor depressu
rization that lowers the water level below the reactor 
core, so that core heatup occurs with very low steam flow 
through a "dry core." Analysis of this case indicates that 
the molten core metal (and later molten ceramic fuel) 
might drain from the core, rather than forming a blocked 
core, as at TMI-2. This would produce a major difference 
in the mass and other characteristics of the melt released 
from the core and later from the vessel at melt-through. 
The first of a series of experiments to resolve this ques
tion of core blockage under BWR dry core conditions will 
be performed early in fiscal year 1992. 

Preparations for experiment and analyses were also be
gun on the process of melt-through of the pool supporting 
metallic and ceramic crusts by the growing ceramic (fuel) 
melt pool in the damaged core, for blocked-core accident 
sequences like TMI-2. These cxperiments will be per
formed in the Annular Core Research Reactor (ACRR) 
at Sandia National Laboratories. The results will be used 
to assess models ofthe melt-through process, and these in 
turn will be used to assess the adequacy of the modeling in 
severe accident systems analysis codes. 

In 1988, the NRC-in cooperation with 10 foreign 
countries, under the auspices of the Nuclear Energy 
Agency (NEA) of the Organization for Economic Coop
eration and Development (OECD)-undertook a follow
on program to the Department of Energy's (DOE) 
TMI-2 evaluations. Under this program, called the 
TMI-2 Vessel Investigation Project (VIP), test specimens 
from the lower head (bottom) of the TMI-2 reactor vessel 
(which did not fail) were removed in 1990, and initial ex
aminations were begun to obtain information on the mol
ten attack on the lower head during the accident. The 
United States and seven foreign countries participating in 
the OECD/NEA project are performing metallurgical 
and mechanical examinations of the TMI-2 test speci
mens. Results of metallurgical studies 

of the vessel steel samples completed in fiscal year 1991 
have provided preliminary estimates of temperature 
histories of the lower head samples. The specimens indi
cated that somc regions of the lower head reached 
temperatures during the accident that exceeded the criti
cal transformation temperature of the steel. The VIP 
Management Board decided in fiscal year 1991 to extend 
the project until March 1993, in order to perform more 
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This schematic shows the final condition of the reactor core at Three 
Mile Island Unit 2 (Pa.), depicting the progress of the molten material to
ward the bottom of the reactor vessel and the molten attack On the lower 
head of the vessel, as occurred during the 1979 accident. The NRC has car
ried out extensive research On specimens obtained from the TMI-2 core. 

detailed testing and examinations of the steel samples, in
core instrument tube nozzle penetrations, and in-core in
strument guide tubes that were removed from the lower 
head. Results of these examinations are expected to pro
vide additional information on physical properties of the 
specimens, temperature distributions in the instrument 
nozzles, and interactions between the molten core mate
rial and the vessel. These results will then be used to per
form analyses of potential reactor vessel failure modes, 
such as penetration tube failures and global or local fail
ure of the reactor vessel lower head. 

A major activity in fiscal year 1991 was the preparation 
of a comprehensive research plan for melt progression. 
This draft plan will be revised in fiscal year 1992 to incor
porate comments from a peer review. 

Natural Circulation in Severe Accidents 

"Natural circulation" in severe accidents refers to the 
buoyancy-driven steam circulation between the reactor 
core and upper-plenum region of a vessel (in-vessel circu
lation), with or without countercurrent flows in the hot 
legs and steam generators (ex-vessel circulation). This 
kind of multi-dimensional flow may exist during the core
uncovery and core-melt periods of certain severe 
accidents in a PWR. If such flow should occur, it will 
provide a means of transferring the decay heat from the 
core to the upper-plenum structures, hot leg piping, and 
steam generator tubes. As a result, the reactor coolant 
system (ReS) pressure boundaries may be heated to high 
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temperatures, which could challenge their structural in
tegrity. 

Experiments sponsored by the Electric Power Re
search Institute (EPRI) and the NRC at a In-scale We
stinghouse test facility indicated that multi-dimensional 
natural circulation does indeed exist under certain simu
lated accident conditions. Analyses using the COMMIX 
code (valid for intact-core geometry and single-phase 
flow) were compared with the Westinghouse data, and 
good agreement found. (For a description of calculation 
analyses, see the 1987 NRC Annual Report, pp. 134 and 
135.) 

Recent SCDAP/RELAP5 and COMMIX analyses for 
the station blackout sequence in the Surry (Va.) nuclear 
power plant, reported in NUREG-1150, have concluded 
that primary system depressurization caused by creep fail
ure of the surge line may be more likely than previously 
envisioned. Uncertainties related to this study have not 
yet been quantified but are reflected in the RevisedSe
vere Accident Research Program Plan (NUREG-1365). 
Uncertainties associated with various modeling assump
tions, code and user input errors, code application and 
limitations using the SCDAP/RELAP5 and COMMIX 
codes for natural circulation were assessed and reviewed. 
It was concluded that certain underlying modeling as
sumptions in the SCDAP/RELAP5 and COMMIX analy
ses have been shown to impose a great amount of uncer
tainty on the results. It appears that further evaluation 
and analyses are still needed. A step-by-step approach to 
resolve this natural circulation issue has been recom
mended by the reviewers. 

Fuel-Coolant Interactions 

An Integrated Fuel Coolant Interaction (IFCI) com
puter code is nearing completion at the Sandia National 
Laboratories. This code treats the major fuel-coolant in
teractions in an integrated manner. A draft documenta
tion of the IFCI was completed in fiscal year 1990. Data 
review and validation of the interactive models in IFCI 
were continued in fiscal year 1991, with the intent of com
pleting the code manual in fiscal year 1992. 

The NRC and the Safety Technology Institute of the 
Joint Research Center (STI-JRC) of the Commission of 
the European Communities at Ispra, Italy, have entered 
into a technical exchange arrangement to perform a se
ries of fuel-coolant interaction experiments at the FARO 
facility in Ispra. At the STI-JRC FARO facility, large 
masses of real reactor core material can be melted and 
can interact with different depths of coolant at different 
temperatures and pressures. At least five molten fuel
coolant interaction experiments will be conducted. The 
data obtained from FARO are considered to be based on 

more prototypical conditions and will greatly enhance the 
existing data base in the United States. This technical ex
change arrangement is of significant benefit because it 
enables the NRC, at a modest cost, to obtain prototypic 
integral experimental data to benchmark analytical mod
els used for predictions of molten fuel-coolant interac
tions in containment. The information will supplement 
those data obtained under the NRC Cooperative Severe 
Accident Research Program and will provide confi
rmatory information to support the source term assump
tions and other aspects of the "Integration Plan for Clo
sure of Severe Accident Issues" (SECY-88-147). The 
first scoping test at FARO is planned for the last quarter 
of calendar year 1992. 

lVfelt-Concrete Interactions 

In those severe accident scenarios in which the reactor 
vessel fails, high-temperature core debris may fall into 
the reactor cavity, where it interacts with structural con
crete. The consequences of these thermal and chemical 
melt-concrete interactions can have a significant effect on 
containment loading, the modes of containment failure, 
and the radiological source terms. To define and gauge 
the threat to containment integrity and the nature of the 
ex-vessel releases, a number of experiments are under 
way, and mathematical models are being developed and 
assessed. 

A seoping test was conducted in the MACE series of 
tests, a cooperative research program involving NRC, 
DOE, EPRI, and several foreign countries. Approxi
mately 130 kilograms of U02-Zr02-Zr melt mixtures 
that interacted with limestone-sand concrete were 
flooded with water. The test resulted in a stable crust 
zone that inhibited continuous contact of the melt by the 
overlying water. A series of larger scale (50 x 50 cm) tests 
are planned to be performed in the MACE program. San
dia National Laboratories are also performing some 
oxidic material coolability tests in their WETCOR facil
ity, within the 1991-1992 time period, under NRC spon
sorship. 

The CORCON code was developed as a best-estimate 
computational tool to calculate the physical and thermo
dynamic variables needed to characterize the progression 
of high-temperature core debris as it erodes concrete in 
the reactor cavity. A significant update ofthe code has re
cently been accomplished. 

This work produced improved axial and radial heat 
transfer models, the inclusion of condensed phase chem
istry (for oxide-metal reactions), improved coolant heat 
transfer models (including the effects of subcooling and 
gas injection on film boiling), the addition of models for 
interphase mixing and stratification, and improved 
models for bubble behavior (e.g., bubble size, bubble rise 



velocity, and void fraction). A topical report has been pre
pared to describe the phenomenological models and cor
relations incorporated in the code and to identify ac
cepted limits of validity for the models and correlations. 
The code is used in research institutions throughout the 
world. The code was used to check analyses of core-con
crete interactions involved in calculations of the failurc of 
the BWR Mark I liner. The code was also successfully 
used to conduct calculations for the International Stan
dard Problem (ISP 30) of the German Beta Test V5.1, 
which involved molten steel and zirconium interactions 
with concrete. 

Large scale integral experiments with sustained induc
tion heating were continued, in order to study the effect 
of overlying water pools on core debris mixtures of vari
ous compositions interacting with limestone and con
crete. 

The V ANESA code models the physical and chemical 
processes that occur when gas bubbles generated by the 
decomposition of concrete pass through the molten de
bris pool and break at the surface. The WITCH tests of 
aerosol generation by mechanical processes and the 
GHOST tests of aerosol generation by vapor-condensa
tion have been started, and those test data arc used to as
sess the V ANESA code. This code has been incorporated 
into the CORCON code to form a single code, CORCON 
MOD3, in order to improve the accuracy of code calcula
tions and directly include the effects of vaporization on 
the energy balances solved in CORCON. 

A number of transient phenomena that may occur in 
the reactor cavity during, or elosely following, primary 
vessel failure are now under study. Experiments to study 
the hydrodynamic behavior of core debris are also being 
considered to determine the manner in which it may 
spread and relocate within thc reactor cavity. These ef
forts will confirm the ability of the BWR Mark I steel 
drywell shell to survive a core-melt accident. 

High-Pressure Melt Ejection
Direct Containment Heating 

In certain reactor accidents, degradation of the reactor 
core can take place while the reactor coolant system re
mains pressurized. Left unmitigated, a molten core will 
slump and collect at the bottom of the reactor vesseL If a 
breach occurs, the core melt will be ejected under pres
sure. And if the material should be ejected from the reac
tor cavity into surrounding containment volumes as fine 
particles, thermal energy would be quickly transferred to 
the containment atmosphere. The metallic components 
of the ejected core debris could further oxidize in air or in 
steam, and that could generate a large quantity of chemi-

cal energy and further pressurize the containment. This 
process is called direct containment heating (DCH). 

To help develop a data base to estimate the risk associ
atcd withhigh-pressurc core-melt accidents, the follow
ing two activities were completed in fiscal year 1991: (1) 
the development of a system level scaling methodology to 
ensure the applicability of future intcgral effects tests at 
different scales to full size containment, and (2) the modi
fication of the 1I10th scale facility at the Sandia National 
L'lboratories (SNL) and the 1I40th scale facility at the Ar
gonne National Laboratory (ANL) to conduct companion 
tests. In fiscal year 1992, most of the integral effects tests 
at SNL and ANL will be conducted. Appropriate analysis 
will also be perform cd to assess the extrapolation of com
puter code models crucial for DeB phcnomena to full
size containment. 

Hydrogen Combustion 

Hydrogen combustion research seeks to assess the pos
sible threat to containment and safety-related equip
ment. It is necessary to understand how hydrogcn is 
transported and mixed within containment and to 
determine the likelihood of various modes of combustion, 
i.e., defiagrations, diffusion flames, accelerated flamcs, 
transition from dei1agration to detonations (DDT), and 
detonations. During the reporting period, several hydro
gen research programs were initiated. 

The largest program comes out of a joint agreement be
tween the NRC and the Ministry of International Trade 
and Industry (MITI) of Japan (managed by the Nuclear 
Power Engineering Center). This program is to addrcss 
high-temperature, hydrogen-combustion-related, high
speed combustion modes, i.c., dctonations and DDT. An
other joint agreement between the NRC and Germany 
involves a program to evaluate data from the German 
KfK/PHDR hydrogcn behavior experimcnts. 

A hydrogen research program has also been initiated at 
Rensselaer Polytechnic Institute to investigate diffusion 
flame behavior. And the HMS code-a three
dimensional finite difference analysis tool developed at 
the Los Alamos National Laboratory-is also used to pro
vide more detailed hydrogen transport and mixing calcu
lations. The assessmcnt and documentation of the HMS 
code will continue. 

CONTAINMENT 
STRUCTURAL INTEGRITY 

Structural Tests. The major effort in this program for 
the next few years will be a cooperative one with the 
Ministry of International Trade and Industry (MITI) of 
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Japan. Two areas of cooperation have been identified
one dealing with steel containments used in both the 
United States and Japan for BWR designs, and the other 
related to pre-stressed concrete containments. The cur
rent generation of Japanese PWR containments are pre
stressed concrete designs. 

A reinforced concrete model was chosen for the NRC
sponsored test at SNL, since it would provide a greater 
challenge for analytical models. There are two main rea
sons for performing an additional pre-stressed contain
ment model test: 

@I Pre-stressed designs are the most common concrete 
PWR containment type in the United States. There 
are 41 pre-stressed containments, compared to 20 re
inforced containments. 

• The margin between the ultimate capacity and the 
design pressure for pre-stressed containments is 
thought to be lower than that for reinforced concrete 
or steel containments; hence, it is important to have 
accurate predictions of the ultimate behavior of pre
stressed containments. 

A test-to-failure of a model of a steel BWR contain
ment vessel will also be included in the cooperative re
search program. The vessel would be fabricated in Japan 
and shipped to SNL in Albuquerque, N.M. The test 
would complement the test-to-failure of a steel contain
ment model performed by SNL in 1984, under NRC 
sponsorship. That model was cylindrical in cross section 
and was representative of PWR ice condenser and BWR 
Mark III containments. The proposed Japanese model 
would include the "knuckle regions" that are present in 
BWR designs in the United States. It is currently pre
sumed that state-of-the-art analytical methods can be re-

lied upon to provide adequate predictions for the re
sponse of those designs to severe accident conditions. 
However, there are no experimental data against which 
the predictive methods can be checked. The proposed 
model test would fill that gap in the data base. 

Equipment Hatch Tests. The final report for the pres
sure-unseating equipment hatch test program was com
pleted in fiscal year 1991. This report, besides presenting 
the results of the test program, presents analytical proce
dures to estimate the pressure and temperature condi
tions at which leakage can be expected by unseating the 
hatch. The test program has therefore provided infonna
tion useful in accident scenario analyses and in future 
hatch designs. 

REACTOR ACCIDENT RISK ANALYSIS 

Review of PRAs 

Probabilistic risk analysis (PRA) is used by the NRC 
staff to support the resolution of a broad spectrum of 
regulatory issues. For licensed plants, PRAs are some
times voluntarily submitted by licensees to support their 
specific proposed means for resolving such issues. For ad
vanced plants of the future, applicants are required to 
perform and submit PRAs as part of their overall license 
applications. Reviews performed in fiscal year 1991 in
cluded the following: 

South Texas. This PRA was a voluntary submittal by 
the licensee, who plans to use the document as a refer
ence in future technical discussions on regulatory issues. 
The review was completed in fiscal year 1991. 

The licensee for the South Texas nu
clear facility voluntarily submitted its 
Probabilistic Risk Assessment (PRA) to 
the NRC. The Houston Lighting & 
Power Company's two PWRs, shown 
still under construction, came on line in 
1988. The facility is located near Bay 
City, Tex., notfar from the Gulf of Me x
ico. 



Diablo Canyon (Cat). In order to comply with a license 
condition, the licensee for Diablo Canyon has developed 
a long term seismic program. As part of this program, the 
licensee has performed a PRA for seismic as well as other 
potential accident initiators. The review was completed 
near the end of fiscal year 1991. 

GE Advanced BWR. A PRA has been submitted ·as part 
of the licensing application for this advanced BWR. In 
May 1991, a draft safety evaluation report was transmit
ted to NRR. This was subsequently transmitted to Gen
eral Electric. 

EPRI Requirements Document 

In support of the advanced reactor design certification 
process, the Electric Power Research Institute (EPRI) 
has developed a set of requirements to guide the design of 
such reactors. One part of this guidance relates to the 
performance and use of PRA methodologies. A review of 
this guidance was made with a draft evaluation transmit
ted to NRR in August 1991. This evaluation was reviewed 
by NRR and transmitted to EPRI in October 1991. 

Completion and Review of 
Reactor Risk Reference Document 

In February 1987, the NRC issued the draft version of 
the "Reactor Risk Reference Document" 
(NUREG-1150), as well as a series of supporting contrac~ 
tor reports, for public comment. The draft report as~ 
sessed the risks from possible core damage accidents in 
five U.S. nuclear power plants-Surry (Va.), Zion (Ill.), 
Sequoyah (fenn.), Peach Bottom (Pa.), and Grand Gulf 
(Miss.). The report discussed the implications of the five 
analyses on regulatory issues such as implementation of 
the Commission's Safety Goal and Severe Accident Pol
icy Statements. Two NRC-funded reviews of the draft re
port were obtained and published, as NUREG/CR-5000 
and NUREG/CR-5113. The American Nuclear Society 
sponsored and published a review of the draft report. 

The NRC staff and supporting contractors updated the 
five risk analyses. The updates, which were quite exten
sive, were intended to reflect comments received, to re
flect the present plant design and operating characteris
tics, to improve the methods used, and to incorporate new 
experimental data on severe accidents resulting from the 
research programs of NRC and others. 

The newly completed version of NUREG-1150 was de
livered to the Commission in April 1989 and published as 
a second draft for peer review in June 1989. A peer review 
panel, organized under the Federal Advisory Committee 
Act, completed its formal review of the document and 

provided generally positive findings. The final version of 
the report (NUREG-1150) was issued in December 1990. 

Analysis of Low-Power 
And Shutdown Accident Risks 

Since 1989, the staff has had under way a study of the 
risks associated with accidents initiated during low-power 
and shutdown plant operating conditions. The first phase 
of this analysis was completed, providing a rough catego
rization of potential accidents by their frequency and con
sequences. This information is being used by NRR in its 
analysis of the need for additional regulation under these 
operating conditions. 

Computer Tools 

Risk Model Development, Quality Assurance, and 
Maintenance. Probabilistic risk analysis has become an 
important tool in the NRC's assessments of safety issues 
in the design and operation of commercial nuclear power 
plants. To use this tool well, it is necessary to use state-of
the-art methods for performing and reviewing PRA and 
to develop, maintain, and provide quality assurance for 
such methods. 

Version 1.5 of the MACCS code-a computer code 
that estimates the post-accident release of radioactive 
material to the environment and health and economic 
consequences to the public-was completed and made 
available to the public in fiscal year 1990. Final 
benchmarking of the code with international standard 
problems is under way and is expected to be completed in 
early fiscal year 1993. 

Risk Model Applications. In regulatory decision-mak
ing, it is necessary to ask what impact a proposed modifi
cation to plant hardware or procedures will have in terms 
of risk. Generally, the most appropriate way to answer 
such a question is to examine existing PRAs, change the 
affected parameters, perform the analysis again, and ob
serve the resulting change in core damage frequency and 
public risk. Such calculations are currently employed in 
setting priorities in the use of agency resources and for 
regulatory analyses of generic safety issues. Other uses, 
such as targeting inspection activity, are also emerging. 

The System Analysis and Risk Assessment (SARA) sys
tem and the Integrated Reliability and Risk Assessment 
System (IRRAS) were conceived to address the need de
scribed above, as well as to provide the NRC with the 
kinds of reliability data that are currently available only 
on large mainframe computers. The development of 
high-performance microcomputers has provided greater 
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capacities to interact with extensive data bases for a large 
number of users. During fiscal year 1991, versions of 
these codes were used by NRC contractors to perform 
risk studies of accidents initiated during low-power and 
shutdown operations (described above), and also by NRC 
staff, to assess such things as the sensitivity of 
NUREG-11S0 results to variations in human error rates 
and motor-operated valve failure rates, and the benefit 
potentially achievable by the resolution of certain generic 
issues. 

Integrity of 
Reactor Components 

This area of NRC research focuses on reactor plant sys
tems and components to see that they perform as de
signed and that they will continue to do so over the life of 
the plant. Reactor safety clearly depends on maintaining 
the integrity of the reactor system pressure boundary, i.e., 
keeping it free from damage and leak-tight. Failure to 
maintain pressure boundary integrity could compromise 
the operator's ability to cool the reactor core and could 
lead to a loss-of-coolant accident accompanied by the re
lease of hazardous fission products. 

REACTOR VESSEL 
AND PIPING INTEGRITY 

Pressure Vessel Safety 

The reactor pressure vessel is the crucial component of 
the primary pressure boundary. It houses and supports 
the reactor core and provides for channeling of the cool
ant water from the inlet piping through the core to the 
outlet piping. It is also the only component in the primary 
pressure boundary for which engineered safety systems 
cannot provide protection in case of rupture. Because of 
the importance of the reactor pressure vessel, there is a 
continuing effort to develop and refine the technical 
bases for evaluating the vessel and ensuring continued 
safe operation. The effort addresses methods for judging 
the potential for vessel fracture under operating and pos
tulated accident loads, the effects of the reactor operating 
environment on vessel integrity, and the mechanisms 
controlling vessel degradation. 

Research at the U.S. Navy's David Taylor Research Center, 
in Annapolis, Md., produced analyses of pressure vessel fail
ure which contributed to development of changes in the ASME 
Boiler and Pressure Vessel Code. The Center is located at the 
mouth of the Severn River, near the U.S. Naval Academy. 

Methods for evaluating the potential for vessel fracture 
must encompass both normal operating conditions and 
postulated accident conditions. They must also take into 
account the full range of material behavior-fully ductile 
to fully brittle-and the reactor operating environment. 
In this regard, three areas were given special emphasis in 
NRC-sponsored research during the report period: frac
ture evaluation, radiation embrittlement, and surveil
lance dosimetry. 

Fracture Evaluation. The NRC's fracture evaluation 
research includes both analytical and experimental ef
forts. During fiscal year 1991, research continued on 
evaluating the validity and accuracy of reactor pressure 
vessel fracture ana1yses; evaluating the effects of parame
ters that affect the fracture analyses, in order to identify 
those warranting additional research; developing and re
fining analysis methods that can be used reliably in pre
dicting reactor pressure vessel fracture; and developing 
the material property data needed as input to these analy
ses. 

During fiscal year 1991, a significant effort was com
pleted in the development of data and analyses that could 
be used to evaluate the potential for non-ductile failure of 



reactor pressure vessels. Research at the U.S. Navy's 
David Taylor Research Center in Annapolis, Md., and at 
the Oak Ridge National Laboratory (ORNL) generated 
independent analyses for pressure vessel fracture and for 
evaluating the fracture resistance of the material, based 
on results from small laboratory specimens. The results 
contributed to the development of proposed changes to 
Section XI of the ASME Boiler and Pressure Vessel 
Code-changes that are being endorsed by the staff as ac
ceptable criteria for evaluating low upper-shelf welds. 

Also taking place during the report period was the de
velopment of equations for predicting the material prop
erties needed in pressure vessel fracture analyses. Using 
pattern recognition techniques, researchers at Modeiling 
and Computing Services developed mathematical models 
capable of predicting the fracture toughness of pressure 
vessel steels and weldments, with particular emphasis on 
the low upper-shelf welds. This work, funded under a 
Small Business Innovation Research contract, provides 
the NRC and the industry a statistically based methodol
dgy for estimating the material properties needed in these 
analyses. 

As the technology for predicting the fracture behavior 
of reactor pressure vessels has matured, the emphasis in 
NRC's research has moved from broad spectrum scoping 
research to research aimed at developing analyses and the 
supporting data that can eliminate some of the very con
servative assumptions incorporated in the early regula
tory analyses. A significant initiative in the pressure vessel 
research program is aimed at evaluating the apparent in
crease in fracture resistance for shallow t1aws. 

During fiscal year 1991, tests were performed to con
firm pressurized thermal shock (PTS) analyses showing 
that shallow cracks were initiated at higher fracture 
toughness values than were deep cracks. The analytic 
findings led to an expanded program that seeks to validate 
and quantify fracture behavior, in an effort expected to 
continue for 2-to-3 years. Once completed, its results 
could have a major impact on pressure vessel safety 
assessments, significantly reducing the currently per
ceived risk associated with accidents such as PTS. 

Work to evaluate the spatial distribution of fabrication 
defects was initiated during fiscal year 1991 and is ex
pected to continue for several years. The issue has been 
largely overlooked in PTS analyses but has a significant 
impact on the results of such analyses. The success of this 
long term effort will be heavily dependent on the avail
ability of the proper materials for detailed examination. 

Besides the research efforts, the fiscal year 1991 pro
gram included an unusually extensive effort in support of 
the Office of Nuclear Reactor Regulation (NRR). Signifi
cant effort was given to performing independent analyses 

of the vessel failure frequency attributable to PTS tran
sients for a particular plant. These efforts drew on exper
tise in probabilistic fracture mechanics, embrittlement 
trends, flaw size distributions, and inservice inspection 
techniques. While the regulatory decisions about this 
plant were made in NRR, the research efforts contrib
uted substantially to the decision process. Besides the 
PTS analyses, other analyses were performed to evaluate 
alternative methods for determining pressure-tempera
ture limits and low-temperature, over-pressure protec
tion setpoints. The results of that work contributed di
rectly to staff appraisals of industry proposals. Th e overall 
effort during fiscal year 1991 demonstrated that the re
sults and expertise developed by the research program 
provide a valuable resource in the search for answers 
relevant in unusual plant-specific applications. 

Radiation EmbriUlement. It has been found that neu
tron radiation embrittlement of reactor vessels is higher 
in many plants than previously thought. The NRC's regu
latory documents are being updated to reflect this reality. 
And research is being performed to examine the factors 
that control neutron radiation embrittlement and to de
velop additional data useful in updating the regulatory 
documents. As a related effort, the effects of low-tem
perature, low-flux irradiation on the integrity of reactor 
pressure vessel supports is being evaluated. 

The PTS rule, 10 CPR 50.61, was amended on May 15, 
1991, to make the methodology for evaluating reference 
temperature consistent with that in Regulatory Guide 
1.99, Revision 2. Specifically, the amended rule uses the 
same formula used in the regulatory guide and permits 
the use of "credible" surveillance data in evaluating the 
Reference Temperature/Pressurized Thermal Shock 
(RTPTS) values for each plant. With the amended rule, 
the RTPTS value for some plants will increase, and may 
decrease for others. In some cases, the new value may ex
ceed the PTS screening criterion prior to the end of the 
licensed life for the plant. In these cases, the licensees will 
be considering making the analyses and physical changes 
to the plant needed to satisfy the regulatory require
ments. 

Because the number of variables that could have a sig
nificant influence on embrittlement was so large, and the 
factors so inter-related, an empirical approach cannot 
completely resolve the issue. For that reason, emphasis 
has been increasingly given to study of the underlying 
mechanisms of neutron radiation and the resulting 
embrittlement. While this work will not be completed for 
several years, there has been significant progress in the 
recent past through the use of high-resolution devices, 
such as the "field ion atom micro-probe" and "small angle 
neutron scattering." This progress has improved confi
dence in interpreting the empirical results and in defining 
additional test reactor irradiation programs. An interna
tional group of experts formed to cooperate on these 
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problems has provided valuable discussion and interac
tion on the subject. 

The mechanisms research has made significant pro
gress in identifying mechanisms that seem to control the 
embrittlement process, partially clearing the way for de
veloping a predictive model that can replace the empiri
cal approach currently used in evaluating irradiation dam
age. Production of that predictive model is the ultimate 
goal of this research. While the results of past research 
have contributed significantly to achieving it, these stud
ies have also identified many interactions that must be un
derstood before a comprehensive predictive model can be 
completed. The research has demonstrated that the 
dominant irradiation embrittlement mechanism for pres
sure vessel steels is the accelerated formation of ex
tremely small (1-2 nanometers, or billionths-of-a-meter) 
copper-rich precipitate in the microstructure of the steel. 
Secondary microstructural changes have also been shown 
to contribute to the irradiation embrittlement of steels. 

A comprehensive collection of radiation embrittlement 
data from surveillance reports and other published re
ports of commercial power reactors has been compiled in 

Embrittlement studies have provided data related to frac
ture toughness, crack initiation and crack arrest which are 
useful in defining and promulgating industry standards in 
these areas. Research has begun to determine the toughness 
properties of reactor vessel weld metal from the canceled Mid
land (Mich.) plant, shown above while under construction. 

a computerized data base, the Power Reactor Embrittl
ement Data Base (PR-EDB). The data base provides the 
information needed to update Regulatory Guide 1.99 and 
supports other embrittlement research projects. The 
Electric Power Research Institute (EPRI), reactor ven
dors, utilities, and research institutions are using this data 
base to help solve embrittlement problems. Representa
tives from several foreign countries have indicated an in
terest in exchanging embrittlement data information and 
possibly establishing an international data base of this 
type. 

The embrittlement research, coupled with the material 
properties research, has furnished the fracture-toughness 
data base used by the ASME Code Sections III and XI in 
developing the crack initiation and crack arrest toughness 
curves. These curves are used in every pressure vessel 
integrity analysis and are essential to ensuring safe opera
tion of nuclear reactor pressure vessels. Recent results 
from test reactor irradiations suggest that the ASME 
Code approach to shifting the fracture toughness curves 
to account for irradiation damage may not completely ac
count for such damage. It appears that the Code's proce
dure may under-predict the actual shift in the fracture 
toughness curves, eroding the anticipated margin of 
safety in many regulatory analyses. To assist in predicting 
margins of safety, research has been initiated to study the 
toughness properties of reactor vessel weld metal from 
the canceled Midland Unit 1 (Mich.) nuclear plant. Dur
ing fiscal year 1991, work was started on the fabrication of 
test specimens and irradiation capsules, for the purpose 
of assessing the effects of neutron radiation on the mate
rial. Irradiation tests to be conducted in 1992-1993 should 
provide an enhanced basis for safety analysis of a number 
of operating reactor vessels having similar weld metal. 

The embrittlement research program has provided in
itial data to demonstrate the effectiveness of thermal an
nealing in recovering degradation in mechanical proper
ties caused by irradiation damage. The results of the 
annealing work have been supported by industry efforts 
and by research performed in the former U.S.S.R. and ex
changed under the auspices of the Joint Coordinating 
Committee on Civilian Nuclear Reactor Safety. The com
bined results of these efforts provide reasonable assur
ance that thermal annealing is a practical method for miti
gating the effects of irradiation damage. Steps are 
planned to improve techniques for predicting annealing 
recovery and re-embrittlement rates. While much more 
work is needed to provide appropriate regulatory guid
ance, the underlying principle has been demonstrated. 

The embrittlement validation research using decom
missioned reactor pressure vessels is a relatively new un
dertaking. The only decommissioned pressure vessel ma
terial that has been examined to date is material obtained 
from the Gundremmingen plant in the Federal Republic 
of Germany. Several other decommissioned reactors are 
being considered for study. 



Surveillance Dosimetry. An important aspect of the 
surveillance program to determine the degree of 
ernbrittlement in the pressure vessel of an operating nu
clear power plant is the prediction of the amount of neu
tron radiation exposure (neutron fluence) of the vessel. 
Fluence determinations are made by calculations of the 
fluence, dosimetry measurements at key surveillance lo
cations, and a consolidation of the measurements and cal
culations to reduce uncertainties of predictions at critical 
locations of the vessel. These predictions must be reason
ably accurate to ensure that the plant is operating in con
formance with NRC safety regulations. 

Dosimetry research has led to new values for the cross
section for inelastic scattering of iron atoms that have 
been included in the Evaluated Nuclear Data Files. Re
evaluation of experiments using these data files has re
sulted in significant improvements in the correlation be
tween calculations and measurements for predicting 
reactor vessel fluences. Finally, dosimetry research has 
provided the basis for improvements in dosimetry meas
urements, including ex-vessel dosimetry measurements. 
The work will culminate in a regulatory guide on 
dosimetry expected to be published in fiscal year 1992. 

Steam Generator Integrity 

Results from a recently completed NRC research pro
gram on the reliability of eddy current (ET) inspection 
techniques to detect and characterize steam generator 
tube degradation have indicated a need for improvemen~s 
in the ET inspection process. To address this need, the 
NRC is funding research at the Pacific Northwest Labora
tory to develop ET performance demonstration qualifica
tion requirements. 

In fiscal year 1991, work focused on participation in the 
ASME Section XI Special Working Group on ET Exami
nation (SWGET) for development of generic perform
ance demonstration qualification requirements. Toward 
the end of fiscal year 1990, a draft appendix was prepared 
and submitted to the SWGET for consideration during 
fiscal year 1991. An important addition was the adoption 
of regression methods for grading ET system perform
ance on probability of detection tests. 

The NRC has also been active in the international pro
gram for the Inspection of Steel Components (PISC). A 
major task of the program is to conduct an international 
round-robin on the effectiveness of steam generator tube 
inspection techniques in which seven U.S. teams are in
volved. 

Piping Integrity 

Environmentally Assisted Cracking and Degradation. 
"Residual life" assessment reviews (RLA reviews, see 
discussion under "Aging of Reactor Components," later 
in this chapter) for light-water reactors (LWRs) indicate 
that low-cycle fatigue is a potentially significant degrada
tion mechanism in LWR primary piping. Current fatigue 
design for austenitic stainless steel piping is based on the 
ASME Section III fatigue design curves. These curves 
give the design life in terms of the number of cycles at a 
given stress (or strain) level. The design curves are 
obtained by adding a safety factor-which accounts for 
frequency, environment, temperature, surface finish, 
heat-to-heat variation, etc.-to a mean data curve. The 
objective of the current work is to provide better 
information on the effects of operating temperature and 
environment on the fatigue behavior of austenitic piping 
steels, in particular the Type 316NG stainless steel that 
has been used for replacement piping in boiling-water re
actors (BWRs) affected by intergranular stress corrosion 
cracking. 

The current data on the fatigue crack growth in pres
sure vessel and piping materials have been obtained al
most solely in tests where the ferritic materials have been 
completely exposed to the simulated reactor coolant envi
ronment. In reality, these materials are clad with aus
tenitic stainless steels, and only a very small portion of the 
ferritic material is exposed to the reactor coolant. During 
fiscal year 1991, testing was continued to ensure that the 
existing predictive equations, which arc based on test data 
from unclad materials, adequately predict crack growth 
rates in clad materials. Initial results suggest that the 
crack growth rates are higher in the clad materials, but 
that the differences are relatively small. The work contin
ues in order to better quantify the effects on the cladding. 

Current procedures for estimating fatigue life are 
based on the ASME Code Section III and its fatigue de
sign curves. These curves, developed about 20 years ago, 
were obtained by adding a safety factor to a mean data 
curve that was based on tests of smooth, polished speci
mens tested in a room-temperature air environment. The 
safety factor was intended to account for several effects, 
including the effect ofloading rate, the effect of the water 
coolant environment, the effect of operating tempera
ture, the effect of surface roughness, and normal mate
rial variability. 

Based on results obtained during fiscal year 1991, as 
well as results obtained from earlier work in the United 
States and abroad, it is now clear that the margins in the 
Code are smaller than intended for some situations. Since 
no consensus on fatigue life estimation procedures is 
available, data from ongoing tests and from the literature 
and programs in Europe and Japan are being evaluated to 
develop interim procedures that adequately account for 
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the effects of operating temperature and the water cool
ant on fatigue life. 

Cast duplex austenitic-ferritic stainless steels are used 
extensively in the nuclear industry in pump casings and 
valve bodies, and in primary coolant piping in pressur
ized-water reactors (PWRs). Recent investigations sug
gest that embrittlement of the ferrite phasc in these 
steels may occur after 10-to-20 years at reactor operating 
temperatures. This could potentially affect the structural 
integrity of pressure boundary components during high 
strain-rate loading (e.g., seismic events). The potential 
concern is greatest in PWRs, where slightly higher tem
peratures are typical and cast stainless steel piping is 
widely used. 

Research on this subject has been ongoing since 1982. 
During fiscal year 1991, procedures and correlations for 
estimating fracture toughness and tensile properties of 
these materials have been validated with experimental 
data from materials removed from a decommissioned nu
clear power plant and from materials subjected to accel
erated aging in the laboratory. Conservative estimates of 
fract ure toughness can be made for cast stainless steels of 
unknown chemical composition; progressively more accu
rate estimates can be made based on the information that 
is known about the material. These procedures and corre
lations provide an experimentally validated engineering 
tool that can be used to estimate the service-induced deg
radation in properties for cast stainless steels. The re
search is continuing to examine potential degradation in 
properties for stainless steel welds. 

Piping Fradure. With the discovery of inservice crack
ing of nuclear reactor piping came an increased intercst in 
how such "scrvice-degraded" pipe would behave under 
postulated accident conditions, i.e., whether it would leak 
or break. The leak-or-break alternatives have been ad
dressed for years, without the emergence of a strong con
sensus. 'The NRC and the industry have pursued parallel 
research efforts in evaluating pipe fracture behavior. The 
industry's effort has focused on the behavior of stress cor
rosion cracks, and the NRC has explored broader ques
tions regarding "leak-before-break" phenomena for all 
piping. 

The NRC has funded research into several aspects of 
pipe fracture, including analysis of material properties 
and full scale pipe fracture experiments. The NRC's pri
mary piping fracture research program had been the De
graded Piping Program, conducted by Battelle's Colum
bus (Ohio) Division. This program, initiated in 1984, was 
completed in 1988, and the final report was issued in 
1989. The Degraded Piping Program has, among its many 
contributions to an understanding of piping fracture tech
nology, identified several areas that call for deeper study. 
Three particularly important areas are the effects of 

anisotropic material properties, the effects of short 
cracks, and the effects of seismic or dynamic loading. 

During fiscal year 1991, a study of several piping
related issues was continued at Battelle in Columbus, 
Ohio. This experimental and analytical program studies 
the effects of short cracks (in depth and length) on the 
fracture behavior of typical nuclear grade piping materi
als. Prior experimental and analytical efforts examining 
the fracture behavior of piping that contains flaws have 
addressed crack depths and lengths greater than those en
countered in service and greater than those of interest in 
leak-before-break analyses. Therefore, this study will 
provide experimental data for validating and improving 
pipe fracture analysis methods. Other efforts in this study 
examine the fracture behavior of bi-metallic welds and 
the significance of material property variability. The study 
is expected to continue through fiscal year 1995. 

During fiscal year 1991, the NRC completed the first 
International Piping Integrity Research Group 
(IPIRG-1) program to evaluate the effects of seismic and 
dynamic loading and other piping integrity issues. The re
search group is a consortium of nine governmental and in
dustrial organizations that are jointly funding this re
search. The work involved performing fracture 
experiments on a typical piping loop, made with 16-inch
diameter pipe that was one-inch thick.. Intentionally 
cracked test sections were welded into the loop at a high 
stress location. The tests were performed at typical PWR 
pressures and temperatures (2,250 pounds-per-square
inch and 550F); the loading was intended to simulate seis
mic events. 

In general, the results support the NRC's pipe fracture 
analysis approach used in leak-before-break analyses and 
the fracture analysis approach uscd by Section XI of the 
ASME Boiler and Pressure Vessel Code in developing 
flaw evaluation procedures. However, issues were identi
fied that warrant further study. 

'The success of the IPIRG-1 program, and the progress 
made by the IPIRG participants toward an international 
consensus on the pipe fracture technology, led the par
ticipants to form a second jointly funded program, the 
IPIRG-2 program. That work will consider more repre
sentative seismic loading histories and will include short 
cracks and cracks in fittings. The program will be com
pleted in approximately three years. 

Inspection Procedures and Technologies 

This program includes studies of improved methods for 
the reliable detection and accurate sizing of flaws during 
in service inspection of carbon steel, wrought and cast 



A pipe system test facility, designed and built by Battelle 
Laboratory's Columbus (Ohio) Division, was the site of frac~ 
ture experiments on a typical piping loop, with a pipe one-inch 
thick and 16 inches in diameter. At left, one of a number of test 
sections has been deliberately cracked and welded into the loop 

stainless steel piping, and pressure vessels. It also in
cludes studies of on-line continuous monitoring tech
niques, using acoustic emission, for crack growth and leak 
detection. 

Improving the Detection and. Sizing of Flaws. An im
proved method for more reliably detecting flaws and siz
ing them with greater accuracy in LWR primary circuit 
components is the Synthetic Aperture Focusing Tech
nique for Ultrasonic Testing (SAFT-UT). The SAFT
UT technology is based on physical principles of ultra
sonic wave propagation and uses computers to process 
the data to produce high-resolution, three-dimensional 
images of flaws to aid the inspector in locating and sizing 
them. In December 1990, the SAFT system was used to 
inspect a reactor pressure vessel, as part of an interna
tional study assessing the effectiveness of advanced ultra
sonic technologies. Results showing the accuracy of the 
SAFf -UT inspection are not available because these 
"blind rest" round-robins have not yet been completed 
and evaluated. In fiscal year 1991, the SAFT technology 
was transferred to General Electric for incorporation into 
their next generation reactor pressure vessel inspection 
system. Discussions were also held with other major nu
clear industry vendors concerning the transfer of the 
SAri technology to them. 

Inservice Inspection System Qualification. Research 
that included both national and international studies and 
field experience over the last several years has shown that 
inservice inspection, as currently practiced, is not suffi
ciently reliable or effective. NRC research indicates a 
need for qualification of the entire in service inspection 

at a high stress location. On the right, the piping is subjected to 
typical pressurized water reactor pressures and temperatures 
(2,250 pounds-per-square-inch and 550xF). The research was 
conducted under the Internationall)iping Integrity Research 
Group program. 

(lSI) process-including personnel, procedures and 
equipment-as described in the 1987 NRC AnnuaZReport, 
pp. 115 and 116. 

With the acceptance by Section XI of the ASME Code 
of mandatory appendices on personnel training and quali
fication and on criteria for performance demonstration, 
the NRC and its research contractor have been working 
with industry to review and discuss industry'S plans to im
plement these appendices. Close coordination is being 
maintained with the industry group Performance Demon
stration Initiative (PDI) through the Nuclear Utility Man
agement and Resources Council (NUMARC) to monitor 
progress and critique plans. 

Other work in progress is concerned with assessing the 
overall effectiveness of current code requirements for lSI 
in order to ensure operational safety of the reactors. 
Theoretical modeling and empirical testing conducted 
from 1988-to-1991 will form the technical basis for the 
new criteria for overcoming identified shortcomings. A 
major improvemeI1t is expected in conjunction with an 
ASME research task force to develop lSI guidelines 
based on risk, with a systematic setting of priorities among 
reactor components. 

Additional code requirements were prepared and sub
mitted to the ASME Section V Subcommittee to fulfill a 
need for code rules to cover computerized UT imaging 
systems that are being used by the NDE/ISI industry for 
examining important nuclear power plant components. 
The ASME Section XI rules and procedures for Haw 
evaluation in reactor pressure vessel welds were exam
ined under a new initiative to determine if these criteria 
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adequately consider the impact of degraded material 
properties. 

Continuous Monitoring for Crack Growth and Leak 
Detection. NRC-funded research has produced technol
ogy in support of the application of continuous acoustic 
emission (AE) monitoring to detect the initiation and 
growth of cracks in nuclear reactor components as they 
might occur during reactor operation. The same technol
ogy also provides a very sensitive coolant leak detection 
capability, developed under NRC sponsorship, at the Ar
gonne National L'1boratory. The background of this effort 
was described in the 1990 NRC Annual RepOJ1, p. 141, and 
results from the research are documented in the NRC re
port NUREG/CR-5645. The benefits expected include 
increased safety through detection and evaluation of 
crack growth as it occurs, improved capability to detect 
and locate coolant leaks as they initiate, and reduced per
sonnel exposure to radiation through reduced need for 
manual inspection of reactor components. 

The program has produced AE monitoring technology 
and mcthodology proven in off-reactor tests and applica
tion guidance in ASTM Standard E 1139 and ASME 
Code Case N-471; field validation currently is being co
operatively performed in an application with Philadel
phia Electric Company (PECO) at the Limerick Unit 1 
(Pa.) power reactor. 

As described in the 1990 NRC Annual Report, p. 141, 
AE monitoring is being applied to detect growth in a flaw 
indication identified in 1989 at Limerick Unit 1 (Pa.), dur
ing normal ultrasonic testing (UT) prior to refueling the 
reactor. Safety analysis indicated that the flaw could re
main in place during another fuel cycle without compro
mising safety. The licensee for the facility, however, 
elected to apply AE monitoring on a test basis and a 
crack-arrest-verification (CAV) specimen technique, to 
give added assurance that the crack would not grow dur
ing operation without detection. AE monitoring at Lim
erick Unit 1 during the fuel cycle following detection 
(May 1989 to September 1990) has been completed, and 
the results have been analyzed. A relationship dcveloped 
earlier in the AE program to relate AE data to crack 
growth rate was used to intcrpret the AE data in terms of 
estimated crack growth. There was partial correlation be
tween the crack growth indicated by AE and that indi
cated by follow-up DT performed at the end of the fuel 
cycle, but the AE also indicated crack growth in locations 
not indicated by the UT. That finding is not necessarily 
inconsistent, when examined in light of the nominal de
tection threshold of about 20 percent of wall thickness for 
UT. The crack growth indicated by AE was small in most 
locations and inspection of the weld by UT is particularly 
difficult in this case, because of the geometry of the weld. 
Comparing the three surveillance methods on a common 
basis of maximum crack growing rate-per-year, UT and AE 

agreed within about 25 percent, while the CA V predic
tion was about an order-of-magnitude lower. 

AE monitoring of the weld at Limerick Unit 1 has been 
continued for a second fuel cycle to maximize the reliabil
ity of the field validation. This activity started in Decem
ber 1990 and will be completed about May 1992. The final 
factual evaluation of the AE monitoring results will be 
achieved by destructive examination of the weld. 

International ReHabHity Studies. The NRC has been a 
leader in an international program called the Programme 
for the Inspection of Steel Components (PISC) that is as
sessing the effectiveness of technologies and procedures 
for the inservice inspection of nuclear reactor compo
nents. The output from this program will aid regulators 
and code bodies in establishing technical bases for im~ 
proving inspection requirements. The NRC has been in a 
leadership role in developing the PISC program objec
tives. And the NRC has supported the Pacific Northwest 
Laboratory in the design of the PISC studies, fabrication 
of flawed specimen, implementation of the testing, and 
data analysis of the comprehensive data bases. Specific 
PISC studies include the addressing of human influence 
on inspection reliability, pressure vessel inspection capa
bility using SAFf -DT, inspection of stainless steel pip
ing, and inspection of steam generator tubing mockups 
and nozzles and dissimilar metal welds. All the studies are 
in full progress with results starting to become available. 
The PISC program is to be completed at the end of 1993 
and the results, analysis, and interpretation from all the 
studies will begin to be released to the participants over 
the next two years. As thcse results become available, 
they will be used to develop and support new inspection 
requirements. 

Support to NRC Regu]atory Oversight. NRC research 
helps NRC regional and headquarters staff meet their 
oversight responsibilities by assisting in training the staff 
in understanding the new and developing technologies 
that are being applied to inservice inspection. During the 
past year, these efforts included selecting various com
puter-based ultrasonic inspection systems for detailed re
view and evaluation; conducting a seminar for NRC staff, 
entitled "An Introduction to Computer-Based Inservice 
Inspection"; devcloping guidelines for reviewing ultra
sonic field procedures; and constructing a steam genera
tor tube bundle mockUp. A draft report was prepared de
scribing the general functions of computer-based 
ultrasonic equipment and provided a review of selected 
systems. 

The design for the stcam generator tube bundle 
mockup was completed during fiscal year 1991. Fabrica
tion was started on mockup structural clements, as well as 
on wastage and fatigue-crack-degraded tube samples. 
Additional efforts are under way to contract for fabrica
tion of chemically degraded tube samples, including 



intergranular attack, stress corrosion cracking, and pit
ting, and for characterization of cracked tube samples by 
computed tomography. 

AGING OF REACTOR COMPONENTS 

Aging Research 

Aging is a key concern with currently operating plants 
and is clearly a critical consideration in any assessment of 
the safety implications of license renewal. Aging affects 
all reactor structures, systems, and components. If un
mitigated, it has the potential to increase risks to public 
health and safety. There are significant uncertainties 
about age-related degradation processes and about 
whether time-related degradation can be detected and 
managed before safety is impaired. Specifically, there is 
concern that multiple failures of age-degraded compo
nents could occur during transients or accidents and re
sult in core damage and release of radiation. In the past, 
failures of safety-related components have occurred be
cause of degradation processes-such as corrosion, radia
tion, and thermally induced embrittlement of electrical 
insulation, pitting of electrical contacts, surface erosion, 
metal fatigue, oxidation, creep, binding and wear. Anum
ber of these phenomena also cause deterioration of me
chanical components and structures. 

The purpose of research into the aging of reactor com
ponents is primarily to establish the safety margins of op
erating plants as they progress through their design life; 
to define the aging mechanisms; to confirm existing and/ 
or develop recommendations [or new detection and miti
gation methods, in order to prevent or mitigate the dele
terious effects of the aging process; and to ensure that 
safety systems in nuclear power plants operate reliably. 
The secondary objectives of the program are to provide 
data helpful in evaluating the effectiveness of the indus
try's maintenance programs for reactor components and 
also to establish the technical bases for criteria to be ap
plied in the processing of the anticipated licensee re
quests to extend the operating life of reactors past their 
initial 40-year operating license period. 

The Nuclear Plant Aging Research (NP AR) program 
provides the information and the technical bases useful in 
understanding the effects that aging has on the safety 
function of electrical and mechanical components of 
commercial nuclear plants. As of the end of fiscal year 
1991, the NP AR consisted of 16 separate but related pro
j ects concerned with the study of the effects of aging on 23 
individual mechanical and electrical components and on 
17 systems comprising such components. 

The current NP AR program also consists of individual 
studies on 11 special topics. They are (1) risk evaluation of 
significant aging effects; (2) setting of priorities among 
structures, systems, and components based upon their 
aging-risk significance; (3) activities of the joint 
U.S.-U.S.S.R. program on aging and life extension; (4) in
formation useful for residual life assessment of major 
LWR components and structures; (5) development of 
technical bases for license renewal rulemaking; (6) review 
of technical specifications from an aging perspective; (7) 
study of data needs and record-keeping; (8) integration of 
NP AR results into the inspection process; (9) degradation 
modeling of component aging; (10) reviews of applicable 
regulatory instruments useful for license renewal; and 
(11) reviews of industry-sponsored technical reports for 
renewed license applications. A phased approach to the 
research has been adopted to facilitate interim reviews 
and evaluations and to help arrange for the availability of 
resources. 

In fiscal year 1991, phase 1 aging assessments were 
completed on the following special topics and safety-re
lated components and systems: 

(1) Instrument and Control Systems 

(2) Reactor Core Internals 

(3) Control Rod Drive System (PWR) 

(4) Reviews of Industry Reports 

(5) Degradation Modeling of Component Aging. 

Reports were issued on the above-mentioned Phase 1 
aging assessments to identify degradation sites within the 
component and system boundary, aging mechanisms, and 
aging concerns. The reports, which also made recommen
dations for maintenance and aging mitigation, were re
viewed by the Equipment Qualification Advisory Group 
of EPRI and by the various ASME and Institute of Elec
trical and Electronics Engineers (IEEE) working groups 
for potential use in revising the corresponding standards. 

Phase II aging assessments of components generally in
volve some combination of (1) tests of naturally aged 
equipment or equipment with simulated degradation; (2) 
laboratory or in-plant verification of methods for inspec
tion, monitoring, and surveillance; (3) development of 
recommendations for inspection. or monitoring tech
niques; (4) verification of methods for evaluating residual 
service lifetime; (5) identification of effective mainte
nance practices; (6) in-situ examination and data gather
ing for operating equipment; and (7) verification of fail
ure causes, using results from in-situ and post-service 
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examinations. Phase II aging assessments were com
pleted on the following components and systems: 

(1) Solenoid Operating Valves 

(2) Auxiliary Feedwater System 

(3) Auxiliary Feedwater Pumps 

(4) Diesel Generators 

(5) Circuit Breakers and Relays 

(6) Reactor Protection System. 

Residual Life Assessment of Major LWR Compon.ents. 
Intrinsic to the general exploration of reactor aging is the 
residual life assessment (RLA) of major components and 
structures. The objective of the RLA, as an element of 
the NP AR program, is to develop technical bases and cri
teria by which to assess methods for mitigating the effects 
of aging on major components and structures when con
sidering possible license renewal. The approach is to 
gauge the degradation of the major LWR components 
and structures by the synergistic influences of radiation 
embrittlement thermal fatigue, corrosion fatigue, envi
ronmental attack, metallurgical changes, microbiologi
cally and otherwise induced corrosion, moisture intru
sion, erosion, and so forth. 

Research completed in this area in 1991 focused on de
veloping models and procedures for estimating aging 
damage in specific LWR components, to ensure contin
ued safe operation. The studies included the evaluation 
of advanced inspection, surveillance and monitoring 
methods for characterizing the aging damage. The results 
will be useful to the NRC licensing process by establish
ing policies and guidelines for making license renewal de
cisions. The components assessed or being assessed are 
LWR reinforced-concrete containments, PWR pressure 
vessels, L WR metal containments, PWR stearn generator 
tubes, and cast stainless steel components. Results with 
respect to PWR pressure vessels, LWR metal contain
ment, PWR stearn generators, tubes, and cast stainless 
steel components are documented in NUREG/CR-5314, 
Volume 1 (draft), Volume 5 (draft), and Volumes 3 and 4, 
respectively. 

Technical Bases for License Renewal. A rulemaking 
process to formulate a license renewal rule is under way 
and is expected to lead to a technical and procedural 
rulemaking by early fiscal year 1992. Besides a final rule, 
more detailed regulatory guidance addressing the techni
cal safety issues related to aging is needed, both to imple
ment the rule and to advise licensees on license renewal 
application requirements. An interim guidance docu-

ment is expected to be completed by the middle of fiscal 
year 1992. 

A draft regulatory guide, setting forth the standard for
mat and technical content required in applications to re
new nuclear power plant operating licenses, was issued 
for public comment. The regulatory guide is being revised 
to reflect the changes in the final rule (10 CFR Part 54) 
and to accommodate public comments. The purpose of 
the regulatory guide is to establish a uniform format and 
content acceptable to the NRC staff for structuring and 
presenting the technical information to be compiled by an 
applicant for a renewed nuclear power plant operating li
cense and submitted by the applicant as part of an appli
cation for a renewed license. The regulatory guide identi
fies the content of, and provides technical criteria for, the 
compiled technical information. 

PRA-Based Priorities Among Risk Contributions and 
Maintenance. A second report (revision to NUREGI 
CR-5587) was issued on PRA-based priorities among 
aged, active components according to their risk contribu
tions and maintenance importance. 'Th.e format and con
tent of the original report has been changed to include the 
technical bases for identifying the risk-significant compo
nents consistent with procedures for setting priorities. 
The second report also describes various approaches for 
transforming a baseline PRA into an age-dependent 
PRA, and it gives answers to questions that are likely to 
arise when applying an aging PRA. The report also incor
porates work developed under a different task for includ
ing the effects of aging on passive components in the 
baseline PRA. This latter work is described in more detail 
under the section entitled "Aging of Passive Compo
nents," below. 

Aging of Passive Components. A report (draft 
NUREGICR-5730) was issued on the development of a 
methodology to include the effects of aging on passive 
components (pipes, structures, and supports) and the re
sulting impact on plant risk. The methodology is based on 
probabilistic structural analysis for calculating the failure 
probability of these components when subjected to the 
stresses caused -by the loadings on the components. The 
failure calculation can be substituted into a PRA for the 
plant that will calculate the effects of this failure on plant 
risk. The method is demonstrated in the report for appli
cation to a pipe weld in which a crack occurs. When the 
crack grows because of the pipe loadings, it will eventually 
reach a depth that is unsatisfactory for the assurance of 
safety. At that point, the pipe has failed and the effect on 
plant risk is determined. A computer program has been 
developed to aid in making these calculations. 

A procedure was also developed for identifying those 
aged passive components having the most impact on plant 
risk. Effective inspection and maintenance actions can be 



taken on these components that will control the effects of 
the aging and reduce the risk. 

Regulatory Instrument Review: Management of Aging 
of LWR Major Safety· Related Components. Eight se
lected regulatory instruments, e.g., NRC regulatory 
guides and the Code of Federal Regulations, were reviewed 
for safety-related information on three additional major 
LWR components: cables, containment, and basemat. 
The focus of the review was on 25 NP AR-defined, safety
related aging issues-including examination, inspection, 
and maintenance and repair; excessive/harsh testing; and 
irradiation and thermal embrittlement. It was concluded 
that safety-related regulatory instruments do provide im
plicit guidance for aging management, but that there is 
room for improvement with explicit guidance. A draft 
NUREG/CR report was prepared and was under review 
at the close of the report period. 

Inspection Integration. The NP AR program has the 
potential to support the ongoing inspection effort con
ducted by the Regions in accordance with the NRC in
spection program. One objective of the inspection effort 
is to ensure that safety systems and safety-related compo
nents have not been measurably degraded as a result of 
any cause, including aging. 

A review of NRC inspection procedures suggests that 
the information requirements of inspectors are vast; the 
NP AR data base can assist the inspectors in focusing their 
attention on those components and systems most likely to 
affect the plant safety as the plant ages. And the NP AR
developed data and research results can provide the in
spector with criteria for judging the validity of findings 
and the completeness of the licensee's responses. 

In the light of the information needs identified by the 
inspectors, NP AR reports for selected components and 
systems were reviewed, and information of potential use 
to NRC inspection activity was excerpted and published 
in two documents-an "aging report summary" and an 
"aging inspection guide." The summary for each equip
ment type and system studied in the NP AR program in
cludes identification of aging-related problems, high
lights of the operating experience, solutions to aging 
problems, and references likely to be available to the in
spectors. The aging inspection guide is the more concise 
document,focused on the specific inspections to be con
sidered when assessing the operational readiness of the 
component or system. The guide also contains visual in
spection techniques for detecting aging degradation, in
cluding external and internal indicators, and important 
operating parameters. 

Degradation Modeling of Components. Efforts related 
to developing component degradation modeling ap
proaches in the study of aging and maintenance effects on 

components are continuing. Application of degradation 
modeling approaches to residual heat removal (RHR) 
pumps, service water pumps, and air compressors have 
demonstrated that inclusion of degradation states in reli
ability modeling provides a better understanding of aging 
and maintenance effects. The model provides a quantita
tive means of characterizing aging effects, evaluating 
maintenance effectiveness, and assessing component re
liability. The model being developed is applicable to both 
standby and continuously operating components. 

Since age~related failures generally include a degrada
tion phase, the degradation rate serves as a precursor of 
the failure rate. Increasing aging trends in the degrada
tion rate can signal future increasing aging trends in the 
failure rate. In the case of compressors, the failure rate, 
which is signU'icantly lower than the degradation rate in 
the first three years, increases faster in the later years, 
reaching approximately the same values as the degrada
tion rate at the end of the 10 years of operation. This be
havior indicates the ineffectiveness of maintenance in 
preventing degradation from leading to failure, as the air 
compressors age. Another finding related to RHR pumps 
indicates a lag time of two years for degradation to affect 
failure occurrence. 

The model is being extended to explicitly show the reli
ability effects of different maintenance and test intervals, 
different maintenance and test efficiencies, and different 
repair times. Further developments will include time-de
pendent "Markov approaches," multiple degradation 
studies to model progression of degradation, sub-compo
nent level modeling, and potential for using the degrada
tion modeling approaches of PRA models of the plant to 
determine the core damage frequency. 

Components, Systems, and Facilities 

Component Cooling Water Systems. The component 
cooling water (CCW) system has been identified as one of 
the support systems that is important to plant safety. An 
increase in CCW unavailability can adversely impact 
plant risk (as discussed in studies such as NUREG-1150 
and the TIRGALEX study). NRC Generic Safety Issue 
65 relates to the high probability of core melt from CCW 
system failure. Because of its importance, an aging assess
ment ofthis system was completed in fiscal year 1991. The 
objectives were to identify and characterize the aging deg
radation mechanisms relevant to the system, to assess 
their impact on system unavailability, and to provide rec
ommendations on the available methods for the detection 
and mitigation of aging in the CCW system. Aging degra
dation contributes to over 70 percent of the failures, with 
the most common aging mechanism being "wear." Fifty 
percent of the failures resulted in degraded performance 
of the system, while 27 percent caused a loss of redun
dancy. Component failure rates can increase with time 
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because of the effects of aging, which can lead to an in
crease in system unavailability as the plants age. To pre
vent this, good detection and mitigation practices are re
quired. Basic inspection, surveillance, monitoring, and 
maintenance (ISM&M) practices are good, but they are 
not comprehensive enough to completely manage the ef
fects of aging. These basic methods include ways to detect 
incipient aging degradation before failures occur, as well 
as maintenance practices to mitigate the effects of aging. 
But they do not typicaUy address all aging mechanisms. 
Supplemental measures are available that can improve 
the system reliability. These were identified based on 
manufacturers' recommendations or past plant experi
ence. Some of the supplemental steps include thermog
raphy examination of pumps to detect hot spots and eddy 
current testing of heat exchanger tubes to detect cracks or 
flaws. Each of the supplemental actions was correlated 
with the aging mechanism it helps to detect or mitigate. 
The study recommends that various supplemental prac
tices be added to the basic practices to formulate an effec
tive ISM&M program for detecting and mitigating aging. 

Control Rod Drive Systems for PWR Plants. The PWR 
control rod drive (CRD) system positions the control rods 
within the core to control reactivity changes encountered 
during operation and to provide a sufficient source of 
negative reactivity to ensure a rapid reactor shutdown. 
The aging study of this system examines the design, con
struction, operation and maintenance of the system to as
sess its potential for degradation as the plant ages. The 
extent to which aging can affect the safety objectives of 
the system is also included in this study. One such consid
eration includes component failures in the CRD system 
resulting in plant transients, which unnecessarily chal
lenge other safety systems. The Westinghouse and Com
bustion Engineering (CE) plants use similar "magnetic 
jack" mechanisms, with the exception of Palisades (Mich.) 
and Fort Calhoun (Neb.), which use a rack-and-pinion 
drive mechanism. Babcock & Wilcox (B&W) plants use a 
"roller nut" type of mechanism. The magnetic jack and 
roller nut mechanisms are actuated by externally 
mounted stator coils, while an electric motor is used to 
drive the rack-and-pinion mechanism. All the mecha
nisms use similar magnetically actuated reed switches to 
provide actual rod position indication. Forced air cooling 
systems are used by Westinghouse and CE, while B&W 
uses a water-cooled system. Inspections of design differ
ences, consideration of certain design modifications and 
improved maintenance techniques are being provided as 
they become evident from operating experience. Some of 
the most significant problems identified for the Westi
nghouse CRD include unexpected wear of control rod 
cladding surfaces, the susceptibility of certain cast drive 
mechanism pressure housings to leakage because of 
embrittlement, the vulnerability of electronic compo
nents to elevated ambient temperatures, corrosion and 

wear of operating coil stack connectors, and a potential 
generic concern related to inaccurate con trol rod position 
information. With regard to CE and B& W designs, corro
sion associated with primary coolant leakage (seal degra
dation, housing cracks and vent valve leaks), and failures 
of power and control system components (power sup
plies) were the most prevalent aging degradation mecha
nisms. Because of the inherent design features in the sys
tem and careful maintenance performed by the utilities, 
this system has not exhibited any system failure as a result 
of component degradation. 

A wide variation exists between utilities' preventive and 
predictive maintenance programs, which has impacted 
their ability to identify and mitigate aging. This study has 
recommended an increased emphasis on inspections and 
root cause analysis. Some of these activities include the 
use of advanced monitoring techniques-such as infrared 
thermography for electronic components, motor current 
signature analysis to detect proper control rod operation, 
and electronic characterization and diagnostics-as possi
ble alternatives for assessing electrical integrity. 

Control Rod Drive Systems for BWR Plants. A project 
was undertaken by the Oak Ridge National Laboratory 
(ORNL), under the aging research program, to collect 
and evaluate data on the past performance failure mechao
nisms and aging of BWR control rod drive (CRD) sys
tems. A workshop was organized and attended by BWR 
utility personnel to review and collect information on 
CRD maintenance. A substantial number of system prob
lems were found to result from the failure of hydraulic 
control unit components including the accumulator and 
various scram valves. The leading causes of CRD mecha
nism degradation was found to be embrittlement and fa
tigue fracture of the graphiton seals. Recommendations 
for improved maintenance practices were provided to 
minimize some of the failures observed. (The results are 
documented in NUREG/CR-5699.) 

Heat Exchanger. Heat exchangers are vital components 
of nuclear power plants, serving as interfaces between 
both safety-related and non-safety-related systems and 
components, and as the ultimate heat sink to provide for 
safe operation in the event of a plant-transient or acci
dent, as well as to mitigate the effects thereof. A review of 
nuclear plant operating experience by ORNL indicated 
that inter-fluid leakage caused by corrosion or erosion of 
tubing is the most commonly identified problem, account
ing for approximately 40 percent of the total. External 
leaks, usually from tube erosion or corrosion in space air 
coolers or from gasket failures, accounted for about 35 
percent of the total. In most cases, inter-fluid or external 
leakage is more of a nuisance than a threat to the opera
tors' ability to bring the plant to a safe shutdown condi
tion. Of more serious consequence is the degradation of 
the ability of a safety-related heat exchanger to provide 



design basis cooling. In this category, tube blockage, most 
often by bivalves or their shells, accounted for approxi
mately 22 percent of the total. These types of problems 
may not be readily recognized because the exchangers 
normally operate at thermal loads that are only a fraction 
of design loads, and requirements for inservice testing 
that would indicate degradation have been minimal. 

NRC's Generic Letter 89-13 requires development of 
plant-specific inservice testing programs by plant owners. 
The Operation and Maintenance (O&M) Committee of 
the American Society of Mechanical Engineers (ASME) 
standard for inservice testing of heat exchangers, now 
under development-to which the study provides data
should provide definitive guidance in detecting degraded 
capability., 

Friction in Motor-Operated Valves. A report on the ef
fects of aging on internal valve components was issued 
during the report period (draft NUREG/CR- 5735). The 
intent of this work is to determine whether the moving in
ternal valve components can be affected by corrosion 
buildup brought about by fluid conditions during normal 
plant operations. In the valve experiments reported un
der "Reactor Equipment Qualification," it was demon
strated that these internal friction forces are undcr-pre
dicted. To assure that the valves are able to operate as 
they should, it is necessary that the effects of friction on 
them be better understood. The information contained in 
the draft report cited above identifies the main aging 
mechanisms (corrosion, deposition, and erosion) that can 
influence the friction values. The follow-up results of nu
clear plant reactor trips, where valves were disassembled 
for inspection, are also reported and show that stainless 
steel valves are likely to be less affected than either car
bon or low alloy valves. Although only a small number of 
valves were observed, this important work is being sup
plemented with friction experiments to account for other 
metal-fluid environment interactions. 

Cables. The NRC is currently sponsoring research at 
Sandia National Laboratories (SNL) to investigate cable 
condition monitoring methods and cable aging degrada
tion, over a 60-year period of plant performance. Acceler
ated aging and accident survival tests of cable products 
have been completed at the SNL Low Intensity Cobalt 
Array (LICA) facility during which cables were aged to 
the equivalent of 20, 40 and 60 years of operation. During 
the aging process, the condition of the cables was moni
tored, using both electrical and mechanical measure
ments-including insulation resistance, polarization in
dex at three different voltages, capacitance and 
dissipation factors over a range of frequencies, elongation 
profiling, cable indenter modulus measurements, and 
hardness and density measurements. The most effective 
of the condition monitoring methods was elongation-at-

break. Hardness, indenter modulus, and density also cor
related with aging for some cable insulation and jacket 
materials. Neither tensile strength nor any of the electri
cal measurements exhibited a consistent trend with aging. 
Most of the cables were found to be ftinttional through
out the 60-year aging and the loss-of-coolant-accident 
tests that followed aging. 

Snubbers. The research results provide information 
relevant to recent operating experience for both hydrau
lic and mechanical snubbers, particularly in regard to age
related influences. Methods were identified that are use
ful in monitoring the service life of snubbers. 
Recommendations are being developed for the Subsec
tion ISTD of the ASME-O&M Code. The principal find
ings of this research are: 

e The primary environments that contribute to aging 
degradation in snubbers are temperature, vibration, 
moisture, and dynamic transients. 

e Based on the eight nuclear power plants investigated, 
approximately 47 percent were mechanical func
tional test failures and 52 percent of test failures 
were service-related. 

9 Hydraulic snubber seal life is primarily a function of 
operating temperature. Seal life limits originally pro
posed by snubber manufacturers are generally con
servative. 

Service Water Systems. The objective of the service 
water system aging study was to identify and characterize 
the principal aging degradation mechanisms relevant to 
the service water system, to assess their impact on opera
tional readiness, and to. provide a methodology for the 
mitigation of aging in the service water system. The fol
lowing regulatory applications evolved from the aging as
sessment of the service water system: 

iii Technical basis for the implementation of Generic 
Letter 89-13. 

iii Support for NRR in the modification of the standard 
technical specifications. addressing service water sys
tems. 

@ The development of a draft research information let
ter on service water systems. 

To satisfy the nced for a formal procedure to identify 
the cause of age-related degradation of service water sys
tems, a root-cause method of analysis was developed. A 
positive outgrowth of the service water system aging as
sessment was the transfer of the methodology related to 
root cause analysis and to the use of artificial intelligence 
to a Department of Defense facility. 
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Low Flow Operation of Safety· Related Pumps. Bulletin 
88-04 was issued by the NRC requiring utilities. to exam
ine their safety-related pump operation to determine the 
potentia] for dead-heading pumps in parallel operation 
and the adequacy of the minimum flow rate. ORNL 
evaluated industry responses under the aging research 
program and made several site visits to review the de
tailed calculations of the utilities. It was found that low 
flow operation can degrade pumps, and that there are no 
generic guidelines for determining acceptable pump op
eration in all modes. The minimum low flow was found to 
be inadequately addressed at some nuclear plants. It was 
recommended that pump qualification criteria and new 
diagnostic techniques providing more meaningful infor
mation on pump degradation be developed. Parallel 
pump dead-heading problems were identified in the re
sidual heat removal systems at some plants, where the 
pump discharge miniflow line originates downstream of 
the pump discharge check valve. Results and recommen
dations are provided in NUREG/CR-5706. 

Fire Safety. The NRC is currently sponsoring a re
search program at SNL on the "Vulnerability of Aged 
Electrical Components to Fire" and is also participating 
in a large scale cable fire test program, sponsored by Ger
many at the HDR reactor facility located in Kahl, Ger
many. Two separate studies on the impact of aging on the 
performance of electric cables in a fire were completed at 
SNL during 1991. The effect of cable thermal aging on 
material flammability and cable vulnerability to fire-in
duced electric failure were examined. It was found that 
cable material flammability was significantly reduced as a 
result of aging. Cable thermal vulnerability to fire-in
duced electric failure was only slightly increased by ther
mal aging. Thus, cable aging does not appear to signifi
cantly increase fire risk. 

The NRC is partiCipating in the performance of fire 
tests in the decommissioned German HDR reactor facil
ity. Recommendations were provided on the test arrange
ments for the cable fire test to be run in December 1991, 
involving a large scale cable tray fire in a lower elevation 
room in the containment building. The NRC is providing 
electric cables and electric relays for installation in the 
fire room to investigate the effectiveness of cable spatial 
separation in preventing fire damage and the thermal vul
nerability of electrical components to heat and smoke 
from a fire. Activity under this program also includes par
ticipation in an international fire computer code valida
tion comparison, using the HDR fire test data. The fire 
computer code models to be evaluated include those fre
quently used in the fire risk assessment for U.S. nuclear 
power plants, such as COMPBRN. 

Structural Components. During fiscal year 1991, three 
reports were generated by the structural aging research 
program. The first, an annual report, updated the pro-

gress and status of the overall program, as well as giving 
projections and details of work still to be done. The sec
ond report was a single-volume sample of a future four
volume set of data on how structural materials change as 
they age. (These data will eventually also be accessible 
electronically via personal computers.) The third report 
used three different, but typical, U.S. nuclear power plant 
types to develop an aging assessment methodology. The 
methodology uses relative weighting factors to rank con
crete structures in nuclear power plants by the impor
tance of their structural elements, safety significance, en
vironmental exposure, and the ini1uence of degradation 
factors. 

Mechanisms for strength degradation attributable to 
corrosion of steel reinforcement and the detensioning of 
pre-stressing tendons were incorporated into the reliabil
ity analyses being developed for reinforced concrete 
structures. A considerable amount of concrete aging data 
was acquired for input to the structural materials aging 
data base; 13 formal technical presentations were also 
given. 

REACTOR EQUIPMENT QUALIFICATION 

Experiments were completed in eady fiscal year 1990 to 
determine whether valves in high-energy pipes will close 
as they should to prevent leakage during a pipe-break ac
cident outside the containment. The resulting high-veloc
ity flows that develop in the pipe and in the valves must be 
stopped by the valves. 

The leakage-if unchecked, and if the valves do not 
close-can have serious consequences, not only because 
of steam release outside containment, but also because 
other emergency equipment may be exposed to the harsh 
water and steam environment and may fail. 

A total of six different valves were tested, three having 
six-inch and three with 10-inch diameters. The six-inch
diameter valves are typical of those installed in high-en
ergy hot water pipes, while the 10-inch-diameter valves 
are typical of those installed in high-energy steam pipes. 
All hardware and f1uid environments-flow velocity, 
pressure, temperature-were selected to simulate actual 
conditions that would occur in the event of a postulated 
pipe break accident at some operating nuclear power 
plant. 

In the 1990 NRC Annual Report, findings from the valve 
experiments were disclosed. The main findings were that 
one six-inch valve did not fully close because it had under
gone significant damage to internal parts during closure. 
The five other valves were capable of stopping the high
velocity flows in all of the closing experiments. However, 



one lO-inch valve also underwent significant damage to its 
internal parts, although the damage did not prevent the 
valve from closing. (It should be recalled that all valve ac
tuators that provide power to close the valves had been 
set to deliver larger thrusts than would normally be the 
case for in-plant operation to ensure closure during the 
experiments.) Other important findings from the experi
ments that were reported last year showed that the valve 
internal friction forces that must be overcome by the ac
tuators are under-predicted. This latter finding leads to 
under-predicting the required closing thrusts and ulti
mately may lead to under-sizing actuators for these valve 
applications. All of the above findings and all of the test 
results have been made available to the nuclear industry 
for use in improving the overall reliability of valves. 

The results reported above have raised concerns at the 
NRC about the capabilities of similar in-plant valves to 
accomplish their intended safety functions when neces
sary. Therefore, the NRC has notified the nuclear power 
plant owners that a valve evaluation program should be 
instituted at each plant to ensure valve operability over 
the remaining life of each plant or valve as the case may 
be. Most plants have already started to comply with the 
NRC request, and NRC inspectors have been auditing 
plants over the past several months to evaluate the re
spective valve programs. The inspectors have required 
training, technical information, and criteria for perform
ing their evaluations. Thus, during fiscal year 1991, most 
of the research effort has been devoted to analyzing the 
test data obtained from the valve experiments (identified 
earlier), in order to develop the needed information and 
criteria and to provide training for the NRC inspector. 
Some of the areas where the research effort during fiscal 
year 1991 has made important inroads in advancing valve 
technology are: 

e A modified valve thrust formula for bounding closing 
thrust requirements for gate valves was developed. 
The formula reflects the effects of friction, measured 
temperatures and pressure, and fluid conditions from 
the experiments. The formula includes terms that 
had not been previously identified in the industry 
standard formula. 

ED Progress has been made toward quantifying the ef
fects of corrosion, wear, and fluid lubrication, as well 
as the importance of design parameters on valve op
erability. Clearances between valve internal parts are 
important for identifying whether a gate valve will ex
perience damage during high-flow operation. 

• A computer program has been developed for the use 
of NRC inspectors in evaluating valve calculations at 
nuclear power plants. The program provides a consis
tent set of criteria and methods the inspectors can use 

when performing these difficult evaluations. The 
program has also been made available to parties out
side the NRC for their use in predicting valve per
formance. 

The nuclear industry is also contributing to improving 
valve reliability. An extensive program, including experi
ments on other valves, has been developed by the Electric 
Power Research Institute (EPRI). The program started in 
April 1991 and will continue for approximately three 
years. Some foreign countries also have valve programs 
under way. Although the NRC valve research effort will 
continue, the level of effort will decrease in fiscal years 
1992 and 1993. During these years and in subsequent 
years, NRC efforts will focus on reviewing, evaluating and 
confirming the EPRI program results and, where possi
ble, the results of foreign programs. These efforts will en
able the agency to supply NRC inspectors with additional 
technical information for evaluating nuclear power plant 
valve programs. • 

SEISMIC RESEARCH 

The primary goal of the NRC seismic research program 
is to define the potential for earthquakes at nuclear 
power plant sites and in the regions surrounding them, 
and to determine the possible effects of earthquakes on 
the plants and their safety systems. 

Earth Sciences 

Seismic hazards contribute a sizable proportion of over
all plant hazards and, because of inherent difficulties in 
defining th em, they form an even more significan t portion 
of the uncertainty in estimating plant hazards. Although 
recent NRC (NUREG/CR-5250) and EPRI (NP--6395) 
studies have advanced the methodology for characteriz
ing seismic hazards at nuclear reactor sites, further seis
mic hazard research will be needed. The goal of the RES 
earth science program is to reduce uncertainties in hazard 
estimates by continued research into the causes and dis
tribution of seismicity. Successes of past research pro
grams together with applications of newly developed 
methods promise to significantly reduce uncertainties in 
seismic hazard estimates within the next decade. 

Seismographic Networks. The National Seismographic 
Network (NSN), established through a cooperative agree
ment with the U.S. Geological Survey (USGS), has pro
gressed to the operational stage and was officially dedi~ 
cated on April 3, 1991. The NRC is providing the funds 
for stations of this network in the central and eastern 
United States and for the satellite receiving station and 
associated equipment for data processing and storage at 
Golden, Colo. 
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In return, the USGS will operate the network and pro
vide seismographic data to the NRC. This particular 
agreement has been cited as an example of unusually ef
fective cooperation between two agencies of the Federal 
Government. 

At present, a few stations are operational~ together 
with the satellite link and processing facilities in Golden. 
However, with the details of the instrumentation having 
been worked out, installation of new stations should pro
gress rapidly, and a substantial portion of the network is 
expected to be in place by the end of fiscal year 1992. 
Completion of the full network is expected to occur in fis
cal year 1993. 

With its dual range, three-component seismometers, 
this network will carry out the functions of both a 
microseismic and a strong motion recording network. The 
NSN is designed for full error-corrected digital data 
transmission, making data available for rigorous analysis 
within minutes of the occurrence of an earthquake. The 
network has the flexibility to incorporate additional sta
tions and regional networks operated by universities and 
other government agencies. Most of the network compo
nents are based on commercially available products, thus 
minimizing costs and maintenance problems. 

NRC support for regional seismographic networks in 
the central and eastern United States was continued dur
ing this fiscal year, again at a funding level that was some
what reduced from the previous year. This support func
tion will be continued until the end of fiscal year 1992. At 
that time, sufficient data will be available from the NSN, 
and all regional network support from the NRC will end. 

Additional investigations were conducted by the Geo
logical Survey of Canada in the area of ground rupture 
during the December 25, 1989, magnitude 600 earthquake 
near Ungava,Quebec, and strong motion recorders de
ployed last fall were retrieved during July 8 through 22, 
1991. The investigations revealed that the main rupture 
extended two kilometers farther north than reported last 
year and many other secondary ruptures were identified. 
SUb-bottom acoustic profiling was conducted to detect 
seismically induced deformation in lake sediment, in sev
erallakes in the areao The results revealed isolated pock
ets of disturbed soil. The aftershock activity was not large 
enough to trigger the strong-motion recorders installed 
last year. 

Northeastern Neo·tectonics. Last year, investigations at 
Ferland, Quebec-the site of the November 25, 1988 
Saguenay earthquake and in the vicinity of the 1727 Cape 
Ann earthquake at Newbury, Masso-identified liquefac
tion features induced by these earthquakes and also 
paleoliquefaction features caused by prehistoric earth
quakes. In fiscal year 1991, following up on these studies, 

new investigations were started at Newbury and Moodus, 
Conn., and Ossippi, N.H., sites of historic and ongoing se
ismicity. These studies are focusing on identifying geo
logical evidence for prehistoric earthquakes, including 
seismically induced liquefaction features, such as occur in 
fluvial soils, glacial outwash deposits and lacustrine sedi
ments, and landslides, rockfalls and slumps. This research 
will also identify similar features that were caused by 
other than tectonic phenomena and compare their char
acteristics with those that were tectonically induced. 

Paleoliqucfaction Studies in Southeast. During fiscal 
year 1991, field and laboratory work was conducted in 
connection with a study extending the search for paleoli
quefaction features from the coastal areas of South Caro
lina inland and into the southern Appalachians. The work 
was concentrated on fluvial and lacustrine deposits along 
the Savannah and Edisto Rivers, on Carolina bays in the 
coastal plain, and on the Bowman and Union County ar
eas. Some preliminary work in the seismic zones of the 
southern Appalachian area of Tennessee and Giles 
County, Va., was also carried out. 

To date, no clear neo-tectonic features that are not re
lated to the Charleston source area have been found. Pre
limina.IY results suggest that the Bowman area is not con
nected with the Charleston source area and has not been 
the source of earthquakes with a magnitude greater than 
6.0 for the past several thousand years. Progress was 
made in establishing valid criteria for recognizing neo
tectonic features in these non-coastal areas. 

Union County, located in the South Carolina Pied
mont, was the site of an intensity 7-8 earthquake in 1913. 
Liquefiable fluvial sands have been identified, but no 
liquefaction features have been found so far. The investi
gation of this area will continue in winter, when lower 
water levels will expose additional outcrops. The Appala
chian area has very few deposits that are liquefiable. 
Those that are available will be investigated, but other 
neo-tectonic methods are needed to obtain information 
on possible paleo seismic events. Seismically induced 
landslides and ground fissures and cave deposits have 
been identified as possible sources of information. While 
a single line of evidence in this area may not be conclu
sive, it is expected that multiple lines of evidence may per
mit firmer conclusions. 

Central Virginia Seismic Zone. A seismic reflection 
survey that was completed in 1987 included a traverse 
along the Roanoke River, from Bedford to Brookneal, in 
a generally non-seismic zone, and several lines in the cen
tral Virginia area near Richmond. Final interpretation of 
this survey, together with reprocessing and reinterpreta
tion of the 1-64 seismic traverse acquired by the USGS 
and new geological data, has led to new conclusions con
cerning the structure and seismicity of this area. Most sig
nificant is the interpretation that the Piedmont and Blue 



Ridge region of the central and southern Appalachians 
contains only one terrane boundary, namely the Taconic 
suture. Previous interpretations had assumed two or 
three terrane boundaries. The Taconic suture is repeated 
at the surface by faulting and folding, and it passes 
through the lower crust and lithosphere somewhere east 
of Richmond. The rupture is spatially associated with se
ismicity in the central Virginia seismic zone, but it is not 
comformable with earthquake focal planes and seems to 
have little causal relation to them. 

In central Virginia, the metamorphic Piedmont and 
Blue Ridge plate is nine kilometers thick, whereas its 
thickness in the aseismic area of the Roanoke River trav
erse is only three kilometers. However, the plate may be 
more extensively broken by high angle normal faults in 
the central Virginia seismic zone. Thus, greater infiltra
tion by ground water may reduce the strength of the fault 
planes present and lead to a higher rate of seismicity. 

Shown above is an "ice wedge" feature, which is similar to a 
seismically induced liquefaction feature but was caused by the 
freezing and thawing, with soil incursion, of a fracture. This 
particular exampl-e is in the Hain Brother's Pit in east-central 
Connecticut. 

A buried ice mass was present to the left of the structure 
shown in the center of the photograph. As the ice melted, soils 
slumped down into the "kettle" cavity, and the over-lying 
g]acio~nuvial deposits filled the open fissure. The feature ex
hibits characteristics similar to seismically induced liquefac
tion, The fault is located at Taftville, Conn. 

New Madrid Seismic Zone. Evidence obtained from an 
array of three-component seismometers (the PANDAar
ray of Memphis State University) deployed in the area has 
led to new insights into the structure of the New Madrid 
area and has proved the value of three-component digital 
recording methods. The new technology has made it pos
sible to compute single-event focal mechanisms, com
pared to the composite mechanisms used in the past. As a 
result it was determined that, in the central segment of 
the seismic zone, earthquakes define a narrow, 30-kilo
meter-long fault zone that dips in the range of 33 °-52' to 
the southwest. It was also found that a thin low-velocity 
layer exists at upper crustal depths in the area. This is in
terpreted to be a clastic sediment layer. 

Tree-ring analyses were performed on drilled cores 
from bald cypress trees in Reelfoot Lake, Tenn. Reelfoot 
Lake is reported to have been formed during the earth
quakes of 1811-1812, and growth responses in bald 
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The exposed baJd cypress cores shown above clearly evidence the effect on tree growth of 
the 1811-1812 earthquakes near New Madrid, Mo. These earthquakes included the most se
vere shocks ever generated east ofthe Rocky Mountains; the area is still the source of consid
erable seismic activity. The bald cypresses, which tolerate inundation well, survived the 
quakes which created Reelfoot Lake in Tennessee, resulting in the accelerated growth be
tween 1812 and 1815, visible in the tree cores above and strikingly in the graph below. The 
graph gives tree ring chronologies from Reelfoot Lake (top) and Allred Lake in Alabama. 
Ring-width index shows tree growth for each year. 
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cypress confirm the co-seismic subsidence of the Reelfoot 
Lake basin. While most of the hardwood trees in the area 
of the, lake were killed, bald cypress tolerate inundation 
well, and many specimens up to 800 years in age remain. 
The bald cypress show a large growth surge after 1811, at
tributed to the altered hydrologic regime. In comparison 
to other areas, Reelfoot Lake is the only area in the mid
continent that shows a growth surge in bald cypress at this 
time. A second growth anomaly in the Reelfoot L'lke 
area is a sharp decline in the density of Jatewood, that has 
lasted from 1812 until now. This also is ascribed to altered 
hydrologic conditions. A third characteristic of the Rcel
foot cores is the presence of numerous cracks in pre-1812 
portions that may indicate physical damage sustained by 
the trees during the earthquakes. 

During fiscal year 1991, the Bootheel lineament, a 
113-kilometer-long lineament, identified by satellite pho
tographic analysis in the New Madrid seismic area, was in
vestigated by geologic mapping, seismic reflection profil
ing, and trenching. The investigations revealed that the 
lineament is a complex zone of strike-slip deformation, 
consisting of multiple flower structures and fractured 
rock, with deformation at least as young as the base of the 
Quaternary Period. 

Paleoseismicity in Southern Oklahoma. The north
west-striking Meers-Duncan-Criner fault zone lies along 
the northeastern border of a structural trough, thc south
ern Oklahoma aulocogen separating it from a series of 
crustal uplifts to the southwest, such as expressed by the 
Wichita Mountains. (An aulocogen is a trough formed by 
a rift that has failed to develop.) The fault zone, which is 
aseismic, consists of at least five segments. Two of the seg
ments, the Meers and Criner faults, show evidence of re
cent (late Quaternary) activity. 

Paleoseismic studies along the Meers fault were com
pleted in October 1989. Detailed trench logging and geo
logic mapping indicate left-lateral oblique slip, down to 
the southwest, on a steeply northwest dipping to nearly 
vertical fault. Analyses of these data and radiocarbon dat
ing show that there have been at least two surface faulting 
events during the past 3,200 years that were probably as
sociated with earthquakes ranging in magnitude from 
6.75-to-7.25. The latest displacement occurred about 
1,500 years ago. Analysis of faulted all uvial terraces along 
the Meers fault suggests that a period of quiescence last
ing many tens of thousands of years preceded the faulting 
events. 

After completion of the Meers fault investigation, a 
study of the Criner fault was begun. Geological recon
naissance and studies of aerial photographs suggest that 
the Criner fault may also have experienced late Quater
nary displacement. It is downdropped to the southwest 
and is located about 80 kilometers southeast of the Meers 

fault. Morphologic evidence suggests young displacement 
and cross-cutting relationships between the fault, and 
late Quaternary terrace deposits at one location suggest 
that the last displacement occurred between 10,000 and 
20,000 years ago. Detailed investigations similar to those 
carried out on the Meers fault are being conducted to as
sess the seismic hazard potential of the Criner fault, after 
a long delay in obtaining access to properties containing 
critical exposures of the fault. 

Paleoseismidty of Southern Illinois and Indiana. 
Southeastern Illinois has had seven significant events 
during the 200-year historical record. There has bcen 
considerable debate on the geological structures respon
sible for this seismic activity, but none has been identified 
with any confidence. For example, the continuity of the 
seismicity belt, along with geophysical evidence, has led to 
the interpretation that the fault system in southernmost 
Illinois and Indiana is a northeastern extension of the 
New Madrid seismic zone. An alternative explanation is 
that the earthquakes originate in a complex transition 
zone connecting two tectonic regimes. Partly because of a 
lack of knowledge about a causative mechanism of the 
earthquakes, an investigation was begun in fiscal year 
1991 to identify and analyze paleoseismic evidence along 
the Wabash River and its tributaries. 

Mapping and analysis of large dikes and lateral spreads 
exposed on the banks of the Wabash and White Rivers, 
and other drainages, suggest that a large earthquake, cen
tered near Vincennes, Ind., occurred between 2,500 and 
7,500 years ago. Comparing the sizes, distribution, and 
other characteristics of these features with seismically in
duced features at Charleston, S.C., and New Madrid, 
Mo., suggests that this earthquake was larger than the 
1886 Charleston earthquake (magnitude of about 7.0) but 
smaller than the 1811-1812 New Madrid earthquakes 
(magnitude of about 8.0). 

Pacific Northwest. Underlying the Pacific Northwest is 
the Cascadia subduction zone, in which the oceanic Juan 
de Fuca plate is being subducted beneath the North 
American plate. This region is an enigma, in that, while 
the geological and geophysical evidence indicate active 
subduction, there have been no historic large-thrust 
earthquakes along the plate interface, a phenomenon ob
served in other subduction zones around the rim of the 
Pacific Ocean, 

The USGS has been conducting a major study of the 
geology and tectonics of this region for the last five years. 
The NRC is partially funding two neo-tectonic research 
projects under the program, one in southwestern Wash
ington and the other in central Oregon. These efforts arc 
continuations of investigations that revealed geologic 
evidence suggesting the occurrence of several large pre
historic and Holocene earthquakes. The evidence lies in 
marsh and shallow marine sediments, which indicate 
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several cycles of normal stratigraphic deposition abruptly 
terminated by catastrophic events. These events are in
terpreted by most researchers to indicate large subduc
tion zone earthquakes. At least five events are in evidence 
in southern Washington. The ongoing research is to bet
ter define the ages of these events, determine their re
gional extent, and estimate their recurrence intervals, us
ing precise radiocarbon dating techniques of 
subsidence-killed Sitka spruce trees to reduce the errors 
inherent in the conventional technique of dating. An
other study aiming to accomplish this is the analysis of dia
tom fossils and sand found on top of several buried peat 
layers. This analysis is expected to determine whether 
these materials were deposited by tsunamis following the 
earthquakes. 

In conjunction with these studies, an investigation is un
derway to identify and define seismically induced paleoli
quefaction features in this region. Thus far, reconnais
sance along the Chelahis River and other nearby 

Shown here is a seismically induced liquefaction injection 
feature consisting of an irregularly shaped mass of sediment 
that has been thrust upward through the soil profile. The loca
tion is near the Wabash River in Posey County, Ind. 

drainages has not identified evidence of seismically in
duced deformation features. One paleoliquefaction fea
ture was identified ncar the Copalis River, and detailed 
investigations were conducted. The ages of the feature, 
which was determined to have been formed 11,000 years 
ago, do not coincide with the ages of any of the subsidence 
events. Additional river reconnaissance will be carried 
out, and lake bed sediment will be examined for earth
quake-induced deformation. 

Fault Segmentation Studies. The size of the maximum 
or characteristic earthquake that a fault can produce and 
the location of that earthquake along the length of a fault 
are major means of estimating design ground motions. 
Fault rupture length is a key parameter for constraining 
the size of future earthquakes on a fault. The constraint 
can be obtained from studies of the rupture length versus 
the magnitude or energy release of previous earthquakes. 
During the past decade, fault segmentation has emerged 
as a field of earthquake research that has important impli
cations and applications for evaluating seismic hazard. It 
is based on the common observation that fault zones, es
pecially long ones, do not rupture over their entire length 
during a single earthquake. A variety of structural and 
paleoseismic studies and investigations of historical 
earthquakes clearly indicate that the location of rupture is 
not random, that there are physical controls in a fault 
zone that define the extent of rupture and divide a fault 
into segments, and that segments can persist through 
many seismic cycles. Inherent in the concept of segmenta
tion is the idea of persistent barriers that control rupture 
propagation. The recognition and identification of rup
ture segments hold the potential to provide new insights 
into characterizing seismic sources and an understanding 
of the controls of rupture initiation and termination. 

Segmentation for selected faults is being evaluated us
ing paleoseismic recurrence data and information on slip
per-event and slip rate. The data base is small but there 
are a number of faults that have the potential to yield in
formation on long term segmentation. The data collec
tion and analysis currently underway include (1) timing of 
the most recent and prior events along the length of the 
fault, (2) slip distribution during the historical event and 
slip during paleo-earthquakes on the same segment (re
peated similar slip would imply fixed segment lengths; 
variable slip would indicate variability in segmentation), 
(3) slip rates at different locations on the fault, and (4) 
structural geology and geophysics of the fault zone. Al
though some data are available in the published litera
ture, much information is being obtained from unpub
lished files and paleoseismic studies in progress. Part of 
the data collection has involved field visits for on-site 
evaluation of published information and, in some cases, 
development of new data, such as slip-per-event for 
paleo-earthquakes on segments that have had historical 
ruptures. 



Shown above is a seismically induced paleoliquefaction fea
ture formed 11,000 years ago near the Copalis River, in the Pa
cific Northwest, where snags of western red cedar protrude 
through the brackish tidal marsh. 

Studies during fiscal year 1991 have focused primarily 
on the Rodgers Creek-Hayward fault zone, the segment 
of the San Andreas fault that ruptured during the 1989 
Lorna Prieta earthquake, and the Wasatch fault zone. 
Possible segmentation boundaries have been identified 
along the Rodgers Creek and Hayward faults and are be
ing investigated. The two faults are separated by a six
kilometer-wide releasing bend. The last rupture on the 
Rodgers Creek fault occurred in 1808, and there is no cur
rent seismicity or creep occurring. The Hayward fault, on 
the other hand, is experiencing creep and seismicity. 

Geomorphic reconnaissance and trenching in the Santa 
Cruz Mountains show that, although the Lorna Prieta 
rupture did not reach ground surface, repeated surface 
faulting has occurred on this segment of the San Andreas 
fault through time. This indicates that variable modes of 
rupture may occur on this segment. 

Analysis of intra-plate segmentation and its application 
to hazard focused on comparisons of the relationships be
tween long term slip rates, slip-per-event, and paleoseis~ 
mically determined timing of earthquakes, by using the 
geologic history over the last 10,000 years of the Wasatch 
fault zone. 

Strong Ground Motion Studies. The NRC supports 
several strong ground motion studies related to both the 
eastern United States and California. A study of soil dy
namics at Garner Valley (near Anza, Cal.) employs an ar-

ray of wide-band strong motion seismometers, placed at 
various depths in boreholes, to gain information on soil 
dynamics and amplification of earthquake motion. The 
study, performed by the University of California at Santa 
Barbara, is one of many research programs that demon
strate effective cost sharing between the NRC and other 
agencies. The study is being funded in cooperation with 
the USGS and the U.S. Army Corps of Engineers, and 
with support from the Commissariat a L'Energie 
Atomique (CEA) of France. 

Although many theoretical and laboratory studies have 
explored the effect of near-surface soil layers on the am
plification of ground motion, very few direct measure
ments are available to confirm the predictions made by 
the more theoretical methods. The Garner Valley array is 
located between the San Jacinto and San Andreas faults 
in an area of high seismicity. The site is underlain by soil 
and weathered granite, over a granitic basement at about 
a 45-meter depth. Seismometers were placed at the sur-:
face and in boreholes at various depths ranging to 220 me
ters. In less than a year, 125 earthquakes were recorded, 
with magnitudes ranging from 1.2-to-4. 7. Analysis of the 
data shows that, at low frequencies, amplification from 
bedrock to surface is by a factor of six, over a wide range of 
magnitudes. The lower frequencies are also those that 
have the highest damage potential for engineered struc
tures. 

During fiscal year 1991, records from 17 earthquakes 
within 20 kilometers of the instrument array, with magni
tudes of 2.0 or greater, were selected as the bases for 
study of the amplification as a function of frequency. 
Then, to assess the effect oflayering, the acceleration am
plitude spectrum for S waves at various depths for two 
earthquakes, magnitudes 4.2 and 2.5, were considered. 
The results showed that the spectrum for relatively un
weathered granite bedrock at 220-meters depth has a sub
stantially greater amount of high frequency energy than 
materials at shallower depths. Weathered granite ampli
fied low frequencies but attenuated high frequencies, and 
soil amplified the overall spectrum. 

Other ground motion research supported by the NRC 
is being performed by the USGS and includes analysis of 
strong ground motion teleseismic records of large intra
plate earthquakes and estimates of high-frequency 
ground motions for earthquakes in the eastern United 
States. 

Crustal Strain Measur.ements. The original set of 
Global Positioning System (GPS) measurements for the 
45-station crustal strain network covering the central and 
eastern United States (measured during the winter of 
1987- 988) has been recomputed, using newer software 
for improved accuracy. This set of new measurements 
forms the baseline for future measurements. Experience 
gained, particularly from this first set of GPS 
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measurements, has led to better survey procedures. That 
fact-·together with improvements in instrumentation, 
software, and satellite availability-is expected to lead to 
further improvements in accurac), for the network (al
ready at th e level of a few parts-per ~ 100 million) for a su b
stantial portion of the first measurement set. The im
proved survey procedures, in particular, are expected to 
provide a more uniform distribution of accuracies over 
thc entire region surveyed. 

Probabilistic Seismic Hazard Assessments. Probabilis
tic seismic hazard assessments (PSHAs) began about a 
decade ago, and they have become an increasingly impor
tant aspect of site evaluations for nuclear power plants 
and other facilities. The revision of Appendix A to 10 
CFR Part 100, which is in progress, will put substantial 
emphasis on PSHAs as part of the investigation required 
for nuclear power plant sites. PSHAs are of particular in
terest in the central and eastern United States, where un
certainties created by a lack of detailed knowledge of the 
seismicity make it difficult, by a deterministic evaluation, 
to arrive at a balanced estimate of seismic hazards. 

Two large scale PSHA studies are available for the cen
tral and eastern United States. One was performed by 
Lawrence Livermore National Laboratory (LLNL) and 
sponsored by the NRC; the other was performcd by the 
EPRI and sponsored by utilities in the Seismicity Owners 
Group. The two studies proceeded by similar methodolo
gies and produced hazard curves with similar characteris
tics; they also produced consistent relative hazard rank
ings for plant sites in this region. A difficulty arises, 
however, from the fact that, at certain sites, absolute haz
ard levels may differ by as much as two orders of magni
tude. 

Because more consistent absolute hazard levels will be 
needed in the future to resolve questions of power plant 
design and licensing, a plan was formulated for a study 
that will analyze the two existing methodologies to 
identify the sources of discrepancy and attempt to miti
gate the differences between the LLNL and EPRI ap
proaches. From previous analyses, it is known that certain 
input parameters-such as seismic parameters and 
ground motion models-cause some of the differences. It 
appears that the computer codes used to do the calcula
tions will give approximately the same results for a given 
input, although the validity of that statement also needs 
to be more fully verified. The planned study is aimed at a 
consolidated methodology that will provide more uniform 
results and can be used as a basis for PSHAs for the next 
decade or so. A peer review by a panel appointed by the 
National Academy of Sciences is planned to ensure the 
impartiality and objectivity of the study. 

Seismic Engineering Research 

Besides the earth science research discussed above, the 
NRC seismic research program includes several engi
neering-oriented programs to ascertain the effect of 
earthquakes on nuclear plant structures and safety sys
tems. 

Implementation of Executive Order 12699. Executive 
Order 12699, "Seismic Safety of Federal and Federally 
Assisted or Regulated New Building Construction," was 
issued by the President, on January 5, 1990, to implement 
certain proviSions of the Earthquake Hazards Reduction 
Act of 1977. The Executive Order applies to all Federal 
agencies that (1) are responsible for the design and con
struction of new Federally owned buildings; (2) are re
sponsible for constnlction and lease of new buildings for 
Federal use; (3) assist in the financing, through grants or 
loans, of newly constructed buildings; (4) guarantee the 
financing, through loan or mortgage insurance programs, 
of newly constructed buildings; or (5) are responsible for 
regulating structural safety of new buildings. Agencies re
sponsible for construction projects of the first two types 
must demonstrate compliance for all projects for which 
development of detailed plans and specifications is initi
ated subsequent to the date of the order. Agencies ad
ministering the other types of programs have three years 
from the date of the order to establish an appropriate 
seismic hazard reduction program. 

During the past year, the staff performed a careful re
view of the Executive Order and NRC requirements for 
the design and construction of buildings associated with 
nuclear power reactors and with other activity. The other 
activity included Class 104 licenses for medical therapy 
and research and development facilities, processing of 
uranium ores in milling operations, high-level-waste re
pository licensing, on-site spent fuel storage, licensing of 
plutonium processing and fuel fabrication plants, and li
cense application reviews for uranium enrichment facili
ties. It was concluded that NRC's current practice meets 
the requirements of the Executive Order and that no new 
regulatory action is necessary. 

Individual Plant Examination for Seismic Events. A 
major task in the seismic engineering area concluded dur
ing the report period with the publication of the NRC's 
final guidance for conducting an individual plant exami
nation for seismic events, pursuant to implementation of 
the Commissions' Severe Accident Policy. (For a descrip
tion of the development of draft guidance, see the 1990 
NRC Annual Rep0l1, pp. 153 and 166.) A number of 
changes were made to the draft guidance documents as a 
result of an NRC- sponsored workshop and written re
sponses from the public. Further clarifications of staff 
guidance in the seismic area were made during a ques
tion-and-answer session that was part of the Nuclear Util
ity Management and Resources Council (NUMARC) 



workshop. (For further information, see "External 
Events," under Severe Accident Implementation, later in 
this chapter.) A program to develop a PC-based computer 
code to assist in reviews of the licensee's submittals re
lated to individual plant examinations for external events 
(IPEEEs) was initiated in 1991. The program will allow 
the staff to perform alternative parametric and sensitivity 
studies and to develop generic regulatory insights. This 
program can also be used for seismic risk and margin stud
ies for advanced reactors. 

Revision of Appendix A to 10 CFR Part 100. Starting 
early in 1991, the staff began a major rulemaking effort, 
i.e., the revision of the seismic and geologic siting criteria 
for nuclear power plants, Appendix A to 10 CFR Part 
100. The revision was undertaken in order to (1) benefit 
from the experience gained in applying the existing regu
lation, (2) resolve interpretative questions, (3) provide 
needed regulatory HexibiJity to incorporate state-of-the
art improvements in the geosciences and earthquake en
gineering, (4) simplify the language to a more "plain Eng
lish" text, and (5) acknowledge various internal staff and 
industry comments. Criteria not associated with the selec
tion of the site or establishment of the safe shutdown 
earthquake ground motion will be placed in Part 50. This 
action is consistent with the location of other design re
quirements in Part 50. 

Several issues are being addressed by the staff in con
junction with the revision of the regulations. In the geos
ciences area, the emphasis on deterministic and probabil
istic assessments, along with guidance on how the two 
methods should be merged, if applicable, is being evalu
ated. In the earthquake engineering area, the proper role 
of the "operating basis earthquake" in future plant design 
is being assessed. 

The revision of the geologic, seismic, and earthquake 
engineering criteria is being performed in conjunction 
with the revision of the reactor siting criteria, 
10 CFR Part 100. (See "Regulatory Applications of New 
Source Terms," later in this chapter.) 

Seismic Component Fragilities. The NRC-approved 
guidance document for individual plant examinations of 
external events has endorsed the use of the seismic com
ponent fragilities developed by Brookhaven National 
L'1boratory. The components included arc motor control 
centers, switchgears (low and medium voltage), panel
boards, switchboards, power supplies, instrumentation 
and control panels, transmitters, indicators, switches, 
transformers, batteries, battery chargers, inverters, mo
tors, and electrical penetration assemblies. The seismic 
fragilities are expressed in terms of medium and standard 
deviations of spectral acceleration capacities to allow the 
NRC staff to understand the conservatisms associated 

with the estimates of seismic fragility. While the initial 
use of this work was for the resolution of Unresolved 
Safety Issue A-46 and for IPEEE, the NRC staff is now 
evaluating seismic PRAs for advance9 reactors using the 
results of this study. 

Cooperative International Seismic Programs. The 
NRC's participation in international seismic test pro
grams is beneficial both for the sharing of research re
sources and for gaining different perspectives on seismic 
design issues. The pooling of resources allows the devel
opment of bigger, more complex tests, an important ele
ment in the validation of methods for predicting the seis
mic response behavior of nuclear plant systems. 

The Large Scale Seismic Test (LSST) Program at 
Hualien, Taiwan, follows the Soil-Structure Interaction 
(SSI) experiments at Lotung, Taiwan. The planned SSI 
studies will be performed at a stiff soil site in Hualien, 
Taiwan, that historically has had more destructive earth
quakes in the past than Lotung. EPRI has organized the 
Hualien LSST experiment and coordinated participation 
with the Taiwan Power Company (Taipower), the NRC, 
the Central Research Institute of Electric Power Industry 
(CRIEPI), the Tokyo Electric Power Company (TEPCO), 
the Commissariat a l'Energie Atomique (CEA), 
Electricite de France (Ed F), Framatome, and new mem
bers Korea Power Engineering Company (KOPEC) and 
Korea Electric Power Corporation. 

The duration of the Hualien project is expected to run 
for five years, starting January 1, 1990. The LSST pro
gram is moving along according to plan, although obtain
ing a construction permit for the test model caused some 
delay. The facility is now scheduled for full operation in 
the fourth quarter of 1992. 

Confirming Safety of 
Nuclear Waste Disposal 

The NRC's waste management research seeks to de
velop and verify methods for predicting and assessing the 
performance of waste disposal facilities; evaluate and 
confirm the data bases used in such performance assess
ments; provide technical support to the licensing staff in 
their interactions with the Department of Energy (DOE) 
and the States (see Chapter 7); and develop regulatory 
standards to support the licensing of facilities and meth
ods for the disposal and management of high-level and 
low-level radioactive wastes. 

During 1990-1991, research program plans for both 
high-level waste (HLW) and low-level waste (LLW) were 
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further developed in an effort to ensure the usefulness of 
the program in meeting the needs of the licensing staff. 

High-Level Waste 

The NRC maintains active research programs in rock 
mechanics and engineering, hydrology, geology, waste 
package performance, materials science, geochemistry, 
and several other disciplines related to the management 
of HLW. The research combines theoretical study with 
laboratory and field experiments to improve understand
ing of the physical processes that control and determine 
repository performance in the unsaturated volcanic tuff 
at the Yucca Mountain site in Nevada, currently under 
consideration by the DOE as as a permanent HLW re
pository. The ultimate goal of the NRC's HLW manage
ment research is to provide the technical bases for the li
censing staff to make independent judgments as to the 
appropriateness and adequacy of DOE's demonstration 
of compliance, for the HLW repository, with NRC re
quirements and with the Environmental Protection 
Agency's HLW standard. Key technical issues being ad
dressed are unsaturated flow and transport mechanisms, 
assessment of the potential for volcanic and seismic 
events, geochemical processes, and the long term per
formance of engineered waste isolation systems. 

Geohydrology. Since transport by ground water is the 
most likely path by which radionuclides from disposed 
waste might reach the environment, the NRC is actively 
studying the movement of ground water in the unsatu
rated fractured media currently under consideration by 
DOE. An experimental site has been locatcd in unsatu
rated fractured tuff (the same rock type as the repository 
host rock) in Arizona, where field and laboratory testing is 
being conducted by the University of Arizona. The 
objective of the field study is to determine what types of 
measurements are needed to properly characterize the 
hydrology of fractured rock and how measurement data 
should be analyzed to model ground-water flow. This 
work currently entails an appraisal of techniques and 
methods for measuring rock properties in place, and for 
assessing infiltration and movement of water in rock for
mations. The project is using numerical calculations of 
flow and transport to judge the importance of site fea
tures, appropriateness of fracture models, and theories 
and measurements of flow-controlling properties and 
processes. 

Investigators at the Center for Nuclear Waste Regula
tory Analyses (CNWRA) in San Antonio, Tex., are exam
ining methods to perform stochastic hydrologic analyses 
for repository scale systems. The validity of the models 
used to describe ground-water How and radionuclide 
transport is being evaluated in an international project 
called INTRA V AL. The NRC staff and research contrac-

tors from the CNWRA, the University of Arizona, Sandia 
National Laboratories, Massachusetts Institute of Tech
nology, and the Battelle Pacific Northwest Laboratory are 
participating in the 13-country validation effort. 

Cooperative experiments and data analyses being done 
under a cooperative agreement between NAGRA (Swit
zerland) and the NRC, negotiated during fiscal year 1987, 
continue to augment the field testing program cited 
above. 

Stability of Underground Openings. When specifying 
suitable site conditions for a repository, Federal law (10 
CFR Part 60) specifically requires consideration of natu
ral phenomena and site conditions that could adversely 
affect achievement of the prescribed performance objec
tives. An important phenomenon that could affect both 
the short and long term performance of a repository is 
ground motion resulting from seismic activity. Similarly, 
ground motion caused by underground nuclear explo
sions at the Nevada Test Site needs to be evaluated. 
Ground motion from either source could cause rock dis
placement, rise in water tables, etc., which could violate 
established repository performance objectives. 

To understand the effects of seismicity on the under
ground openings for an HLW repository, the NRC is 
sponsoring research at the CNWRA. Initial results from 
the studies indicate that structural damage at depth can 
occur; a field site in an existing mine is being instru
mented to assess these effects. 

Sealing of Boreholes and Shafts in Tuff. The isolation 
of nuclear waste in deep geological repositories may re
quire that penetrations in the geological host rock bar
rier-such as shafts, drifts, ramps, and boreholes in the 
vicinity of the repository-be sealed to prevent the crea
tion of potential pathways for the movement of 
radionuclides to the accessible environment. 

To evaluate the performance of seals in the unsatu
rated HLW tuff environment, the NRC has supported re
search studies at the University of Arizona. Both labora
tory and field tests of seals were conducted for a variety of 
potential seal materials. Characterization testing con
firmed that tuff is an extremely non-uniform rock with 
highly variable properties and extremely low hydraulic 
conductivity. 

Geochemistry. Knowledge and application of geochem
istry is important to an understanding of many aspects of 
repository performance, including problems related to 
waste package corrosion, radionuclide release and trans
port, and alteration of ground-water flow paths. The 
NRC has an active research program in geochemistry as it 
affects the management of HLW. In 1991, the chemistry 
of the natural waters at Yucca Mountain was evaluated at 
the CNWRA by geochemical models, in the context of 



BEDDING 

The Center for Nuclear Waste Regulatory Analysis is conM 
ducting an instrumented study of the seismic effects at the 
5,210-footlevel of the Lucky Friday mine near Coeur d'Alene 
region of Idaho. Above is the system of ramps in the mine at 
this level. Below is a cross section of the tunnel and instru M 

ments at the site. These kinds of study have application to the 
planned high-level waste repository at Yucca Mountain, Nev. 
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the variable compositions of minerals that rapidly react 
with ground water. The evolution of water as it is heated 
while moving toward the waste packages was modeled at 
the CNWRA and used as input for waste package per-

formance testing. The state of the art in measuring and 
modeling physical-chemical processes that retard 
radionuclide transport has been explored by the 
CNWRA. The NRC is participating in an international 
field study at the Koongarra ore body in northern Austra
lia, observing the actual movement of radionuclides. That 
study is providing a basis for validating performance as
sessment models to be used in HL W repository licensing. 
The fourth year of the study has seen the completion of 
data collection and the undertaking of in-depth hydro
logic and geochemical modeling. The results of simple 
transport models have been compared with site data, and 
more sophisticated transport modeling is continuing. A 
study at Johns Hopkins University to develop a coupled 
thermo-hydrogeochemical transport model has success
fully completed model development, and research has 
been started to test it against data from natural systems 
such as the Koongarra ore body. 

Rulemaking. A proposed guide published for public 
comment in November 1990 provides the information 
needed by the NRC to review DOE's license application 

, for the HL W repository. The NRC continued to closely 
monitor EPA's development of a revised high-level radio
active waste standard. The NRC staff has commented on 
EPA working drafts of the standard. In July 1990, a peti
tion was received from the States of Washington and Ore
gon asking the NRC to undertake a rulemaking regarding 
the classification of some radioactive wastes at the DOE 
facilities at Hanford, Wash. During fiscal year 1991, the 
NRC completed internal review of this petition, and for
mal resolution is expected early in fiscal year 1992. 

Low-Level Waste 

NRC research in support of licensing activity for low
level waste (LLW) disposal facilities centers on (1) the 
safety and performance of engineered enhancements and 
alternatives to conventional shallow land burial for LLW 
disposal, and (2) evaluation of the overall performance of 
disposal systems. The NRC LL W research program is de
scribed in NUREG-1380, published in November 1989. 
That document identifies issues, regulatory needs, a strat
egy, and a schedule for resolving them. NRC-funded 
LLW research is useful not only for the NRC licensing 
staff but also to the States regulating LL W disposal (see 
Chapter 7). In order to make their research results avail
able to the States, NRC research contractors, besides 
publishing their work, gave presentations at meetings at
tended by State representatives, such as the conference 
called "Waste Management '91," and the Annual DOE 
LLW Management Conference. 
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Engineered Enhancements and Alternatives to Shallow 
Land Burial. There is great interest on the part of States 
and State compacts in alternatives to shallow land burial 
for the disposal of low-level radioactive waste. Concrete 
is expected to play an important role in cngineered 
alternatives to shallow land burial. In 1991, the National 
Institute of Standards and Technology (NIST) continued 
investigating, for the NRC, the durability of concrete in 
engineered alternatives to shallow land burial, while the 
Idaho National Engineering Laboratory continued to de
velop a mathematical model describing concrete per
formance. NIST has published a report on modeling 
transport processes in concrete and the diffusion of chlo
ride ions in concrete. 

LLW Waste Forms. Low-level radioactive waste col
lected from operating nuclear power stations and solidi
fied in cement is being tested at the Idaho National Engi
neering Laboratory. The studies are aimed at ensuring 
that radionuclide and chemical leaching characteristics, 
as well as the compressive strength of the solidified waste, 
are consistent with NRC technical positions and the re
quirements of 10 CFR Part 61 for waste form stability. 
Under examination is the stability of decontamination 
waste obtained from nuclear reactors, having undergone 
commercial decontamination processes and been solidi
fied in cement. Field studies are being conducted at the 
Oak Ridge and Argonne National Laboratories to deter
mine whether radionuclides are released from solidified 
waste forms under certain environmental conditions. A 
report has been issued on the release of radionuclide and 
chelating agents from cement-solidified LLW (NUREGI 
CR-5601). 

Inmtration of Water. The University of California at 
Berkeley, in cooperation with the University of Maryland, 
is continuing to field test a variety of covers for LLW dis
posal units at the Maryland Agricultural Experiment Sta
tion in Beltsville, Md. (Results are reported in NUREGI 
CR-4918, Volume 3.) Two designs are proving to be 
particularly effective. One, called bioengineering water 
management, not only reduced water infiltration to a neg
ligible amount but also dewatered two experimental cells. 
A second cover consists of a resistive layer barrier (com
pacted clay) over a conductive layer barrier. The second 
system has functioned perfectly since its completion in 
January 1990. However, its long term performance re
mains to be assessed. 

Performance Assessment. Research is continuing on a 
performance assessment methodology. Emphasis is being 
given to engineered enhancements to shallow land burial. 
The Sandia National Laboratories are assessing the valid
ity of performance assessment models, and the Pacific 

Northwest Laboratory (PNL) is examining mathematical 
models for radionuclide transport through concrete. The 
Massachusetts Institute of Technology (MIT) has been 
investigating the use of stochastic methods for dealing 
with large scale non-uniformity of site hydrologic charac
teristics. The University of Arizona and New Mexico 
State University are working cooperatively with MIT by 
providing a field test at 1.,a.8 Cruces, N .M., of MIT's theo
retical work. 

LLW Source Term Modeling. Development of the 
LLW source term code, BLT (breech, leach, transport) 
continued during fiscal year 1991. The Brookhaven Na
tional L'1boratory has refined and expanded the transport 
submodel to consider geochemistry and gas transport. To 
provide confidence in the model predictions, the BLT 
code continues to be benchmarked against lysimeter ex
periments using saltstone waste forms at the Savannah 
River L'1boratory and using cement, bitumen, and poly
mer waste forms at PNL. Results of sensitivity analyses 
continue to be used to assess radionuclide releases as a 
function of key parameters. This work represents a first 
attempt at quantification of source terms for use in per
formance assessment. 

Hydrology and Contaminant Transport. The NRC con
tinues to sponsor field tests of flow and transport in un
saturated soils at aNew Mexico State University field site 
near Las Cruces, N.M. The program--which includes 
NRC- sponsored research by PNL, the University of Ari
zona, and MIT -is intended to confirm the reliability of 
unsaturated flow and transport models of LLW disposal 
facilities. This work is a part of the INTRA V AL interna
tional study that deals with model validation of ground
water flow and transport modcls. 

Rulemaking. Final amendments to 10 CFR Part 40 that 
provide licensing for the custody and long term care of 
uranium and thorium mill tailings disposal sites were 
published in the Federal Reb>1ster in October 1990 (55 FR 
45591). 

A Petition for Rulemaking (PRM-61-1) from the 
North Carolina Chapter of the Sierra Club was filed. The 
petitioner requested the Commission to adopt a regula
tion to permit the design and construction of a zero-re
lease low-level radioactive waste disposal facility in a 
saturated zone. The petitioner stated that the regulation 
was necessary in order for the General Assembly of North 
Carolina to consider a waiver of a North Carolina statute 
that requires that the bottom of a low-level waste facility 
be at least seven feet above the "season-high" water ta
ble. The petition was rejected; a Denial of Petition was 
published in the Federal Register in July 1991 (56 FR 
34035). 



Resolving Safety Issues 
And Developing Regulations 

GENERIC SAFETY ISSUES 

In December 1983, the Commission approved a priority 
listing, prepared by the staff at the behest of the Commis
sion, of all generic safety issues (OS Is), including TMI-re
lated issues, based on the potential safety significance and 
cost of implementation of each issue. Information and 
guidance on GSls are reflected in the NRC's Five-Year 
Plan. 

Priorities of Generic Safety Issues 

The NRC has continued to employ the methodology set 
forth in the 1982 NRC Annual Report for determining the 
priority of GSls. In December 1983, a comprehensive list 
of the issues was published in "A Prioritization of Generic 
Safety Issues" (NUREG-0933), and the list has been up
dated semi-annually since (supplements in June and De
cember). The list of issues includes TMI Action Plan 
(NUREG-0660) items. The results of the NRC's continu
ing effort to identify significant unresolved GSls will be 
included in future supplements to NUREG-0933. 

During fiscal year 1991, the NRC identified 29 new 
GSls, established priorities for 12 issues (Table 1), and re
solved four GSls (fable 2). Table 3 contains the schedules 
for resolution of all unresolved GSls. 

The Sandia National Laboratories, 
shown at the right, have been the site of ex
tensive NRC-sponsored research over the 
years into manifold facets of nuclear 
power p1ant safety. Besides the work car
ried out at Sandia on core-melt progres
sion, fuel-coolant interaction and plant 
component-aging, cited earlier in this 
chapter, the National Laboratories are 
currently participating in high- and low
level waste repository analyses, on behalf 
of the NRC. Sandia National Laborato
ries are located near Albuquerque, N.M. 

ADVANCED REACTORS 

Research programs in support of anticipated design 
certification of advanced reactors were reorganized in fis
cal year 1991 to correspond to related organizational 
changes in the NRC's Office of Nuclear Reactor Regula
tion (NRR). The tasks of completing the pre-application 
reviews of the advanced liquid metal reactor and of the 
modular high temperature gas reactor was transferred to 
NRR to make room for an expansion of support programs 
dedicated to other designs under consideration. 

Eight different designs are being considered for poten
tial design certification under the relatively new Part 52 of 
Title 10 of the Code of Federal Regulations. These de
signs fall into two grottps of four. One group comprises 
evolutionary and passive light-water reactors (ABWR, 
SYSTEM 80 + , AP600, and SBWR); the other group cov
ers other concepts (PIUS, CANDU, ALMR, AND 
MHTGR). 

The two evolutionary plants (ABWR and SYSTEM 
80 + ) are similar enough to current designs that little ad
ditional research is needed beyond that already under way 
in relation to current operating reactors. However, a ma
jor effort is being made pursuant to certification of the 
passive designs (AP600 and SBWR), since they are differ
ent from current LWR designs and are likely to be certi
fied relatively soon. High priority efforts were made to 
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review vendor test programs and to identify research 
needs requiring early attention; for example, the Westi
nghouse experimental program has been reviewed, and 
areas for possible enhancement identified. Chief among 
the latter was the need for a properly scaled integral test 
facility to investigate possible system interactions of the 
major AP600 components under gravity flow conditions. 
Another concern calling for an integral facility was deter
mined to be the interaction between pumped non-safety 
systems and gravity-driven safety systems when the latter 
may be hampered by hardware failures. 

Some of the initial work performed by the NRC to pro
vide an independent capability for reviewing applicant 
submittals included development of a thermal-hydraulic 
model for the AP600 design for use with the NRC's 
RELAP5 computer code, permitting the staff to inde
pendently evaluate safety system petiormance. Some 
preliminary analysis of the small-break LOCA in the We
stinghouse AP600 design showed cases where the fourth 
stage of the automatic depressurization system might not 
adequately promote flow from the in-containment refuel
ing water storage tank into the vessel. Westinghouse per
sonnel were informed of this result and have improved 
the design of the automatic depressurization system. A 
considerable amount of research is also under way on 
digital instrumentation and controls and on control room 

design, since these new features will be present in the 
next generation of power reactors. 

Systematic studies of a more preliminary nature are be
ing initiated for the other advanced reactor concepts. 
They include systems engineering studies to identify im
portant accident sequences and safety systems, as well as 
more detailed analyses of accident sequences thus identi
fied. These studies will lead to the identification of re
search needs requiring early attention and to the develop
ment of an independent analytic capability available to 
the NRC staff in its future review of these designs for cer
tification. 

DEVELOPING AND 
IMPROVING REGULATIONS 

A final rule (10 CFR Part 71) on modifying NRC's 
transportation regulations has been delayed until the De
partment of Transportation is prepared to issue a com
panion rule. Public comments on the proposed rulemaki
ng have been evaluated, and the final rule is in 
preparation, with publication expected sometime in fiscal 
year 1992. The rule proposes limitations on the shipment 

of low-specific-activity materials and maximizes compati
bility between NRC and International Atomic Energy 
Agency (IAEA) regulations. 

A final rule (10 CFR 50.73) on access authorization at 
nuclear power plants and an accompanying regulatory 
guide were published in the Federal Register in April 1991 
(56 FR 18997). The rule requires a riuclear power reactor 
licensee to have an access authorization program in its 
site physical security plan. This measure would provide 
greater assurance that persons granted unescorted access 
to protected and vital areas are trustworthy and do not 
pose a threat to commit radiological sabotage. 

A proposed rule making (10 CFR Part 74) on the mate
rial control and accounting requirements for uranium en
richment plants and an associated regulatory guide were 
published for public comment in the Federal Register in 
December 1990 (55 FR 51726). The rulemaking is follow
ing an accelerated schedule because a license application 
has been filed by Louisiana Energy Services for the con
struction and operation of a gas centrifuge plant that 
would produce low-enriched uranium for the commercial 
market. The rule will facilitate the licensing of such a fa
cility. A final rulemaking is expected to be published in 
the Federal Register early in fiscal year 1992. 

In a program initiated in 1985 and continued through 
1991, the NRC staff undertook to evaluate existing regu
latory requirements in terms of their risk effectiveness, 
and to eliminate or modify those requirements with only a 
marginal safety importance. A three-volume research re
port (NUREG/CR-4330) provided detailed technical as
sessments of requirements associated with a limited num
ber of topics. In a follow-on effort, a set of regulatory 
requirements were identified as candidates for possible 
elimination or modification. Work was begun in 1990 to 
evaluate the safety significance of these candidate regula
tions in order to identify those of marginal safety signifi
cance, for which modification or elimination may be in or
der. Final recommendations were forwarded to the 
Commission in July 1991; implementation of final recom
mendations will begin in fiscal year 1992. 

A final rule amending regulations in 10 CFR Parts 20, 
30, 40 and 70, to revise licensee reporting requirements 
with respect to notifications of incidents related to radia
tion safety, was published in the Federal Register; in 
August 1991 (56 FR 40757). The rule will ensure that sig
nificant occurrences at facilities operated by materialli
censees arc promptly reported to the NRC. The Commis
sion will be able to determine whether a licensee has 
taken the actions necessary to protect public health and 
safety and whether generic safety concerns that may re
quire prompt NRC actions are being identified. 



Number 

24 

38 

72 

73 

100 

120 

143 

150 

151 

153 

A-19 

D-22 

Table 1. Issues Prioritized in FY 1991 

Title 

Automatic Emergency Core Cooling System Switch 
to Recirculation 

Potential Recirculation System Failure as a Consequence 
of Ingestion of Containment Paint Flakes or Other Fine Debris 

Control Rod Drive Guide Tube Support Pin Failures 

Detached Thermal Sleeves 

Once-Through Steam Generator Level 

On-Line Testability of Protection Systems 

Availability of Chilled Water Systems and Room Cooling 

Overpressurization of Containment Penetrations 

Reliability of Anticipated Transient \Vithout Scram Recirculation 
Pump Trip in DWRs 

Loss of Essential Service Water in LWRs 

Digital Computer Protection System 

LWR Fuel 

Priority 

MEDIUM 

DROP 

DROP 

NEARLY 
RESOLVED 

DROP 

MEDIUM 

HIGH 

DROP 

MEDIUM 

HIGH 

LICENSING 
ISSUE 

DROP 
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Table 2 .. Generic Safety Issues Resolved in FY 1991 

Number Title 

128 Electrical Power Reliability 

130 Essential Service Water System Failures at Multi-plant Sites 

135 Steam Generator and Steam Line Overflow 

IIJ.4.1 Revlse Deficiency Report Requirements 

A final rule amending 10 CFR Part 50 to require the 
licensee to implement the NRC-approved Emergency 
Response Data System (ERDS) at all nuclear power 
plants was published in the Federal Register in August 
1991 (56 FR 40178). (The proposed rule had been pub
lished in the Federal Register for public comment in Octo
ber 1990 (55 FR 41695).) The rule would supplement the 
voice transmission over the existing Emergency Notifica
tion System and require that a direct electronic data link 
between the licensee's'computer and the NRC's Opera
tion Center be activated by the licensee during an alert of 
higher emergency condition, so as to transmit timely and 
accurate updates of critical information on plant condi
tions. This measure would allow the NRC to perform its 
primary role during an emergency at a licensed nuclear 
power facility-monitoring the licensee to ensure that ap
propriate recommendations are made with respect to 
necessary off-site actions to protect public health and 
safety. 

A final rule was published in the Federal Register in July 
1991 (56 FR 34101) to amend the 10 CFR Part 35 regula
tions that apply to the medical use of byproduct material. 
The amendments require medical-use licensees to imple
ment quality management (QM) programs and revise 
misadministration reporting requirements. Implementa
tion of the new performance-based requirements is sup
ported by the issuance of a regulatory guide that includes 
specif'ic guidance for OM programs and an approach ac
ceptable to the NRC for meeting the requirements of the 
final rule. The rule provides a high confidence that 
byproduct material and radiation from byproduct mate
rial will be administered as directed by the authorized 
user physician. The feasibility of this approach was evalu
ated during a pilot program involving 70 medical-use li
censees and subsequent discussion with professional as
sociations and Agreement States. 

A proposed rule, 10 CFR Parts 31 and 32, on require
ments for the possession of industrial devices containing 
byproduct material was submitted to the Commission for 
approval in August 1991. This rule would require general 
licensees to provide the NRC with specific information 
about radioactive material used under the provisions that 
establish general domestic licenses for byproduct mate
rial. The proposed action would improve public health 
and safety by reducing the likelihood for unnecessary ra
dioactive exposures from radioactive materials, byensur
ing that generally licensed devices are properly accounted 
for and disposed of. The proposed rulemaking is expected 
to be published in the Federal Register for public comment 
early in 1992. 

A proposed rulemaking (Appendix H to 10 CFR Part 
73) on weapons-firing qualifications and physical fitness 
programs for security personnel at category I fuel cycle fa
cilities was submitted to the Commission for approval in 
September 1991. The proposed rule would amend the 
Commission's regulations to include day-firing qualifica
tion courses in each type of required weapon, as well as a 
standardized physical fitness training course, and fitness 
standards, for security personnel. Standardization of day
firing courses, making them consistent with those estab
lished for night-firing, is needed to provide for a uniform, 
enforceable program. The proposed rulemaking is ex
pected to be published in the Federal Register for public 
comment early in fiscal year 1992. 

The Commission is considering a proposed rulemaking 
(10 CFR Part 50) on training and qualification of nuclear 
power plant personnel. The proposed rule would amend 
the Commission's regulations requiring that each appli
cant for and holder of a license to operate a nuclear power 
plant establish and use a "systems approach" in develop
ing training programs for management, supervisory, pro
fessional and technical workers who have an impact on 



Issue 
Number 

IS 

23 

29 

87 

lOS 

113 

121 

143 

lS3 

B-56 

II.H.2 

HF4.4 

HFS.1 

HFS.2 

24 

57 

79 

106 

120 

142 

Table 3 .. Generic Safety Issues Scheduled for Resolution 

Title 

Radiation Effects on Reactor Vessel Supports 

Reactor Coolant Pump Seal Failures 

Bolting Degradation or Failures in Nuclear Power Plants 

Failure of HPCI Steam Line Without Isolation 

Interfacing Systems LOCA at LWRs 

Dynamic Qualification Testing of Large Bore 
Hydraulic Snubbers 

Hydrogen Control for Large, Dry PWR Containments 

Availability of Chilled Water Systems and Room 
Cooling 

Loss of Essential Service Water in LWR's 

Diesel Reliability 

Obtain Technical Data on the Conditions Inside 
the TMI-2 Containment Structure 

Guidelines For Upgrading Other Procedures 

Local Control Stations 

Review Criteria for Human Factors Aspects 
of Advanced Controls and InstIul11cntation 

Automatic Emergency Core Cooling System 
Switch to Recirculation 

Effects of Fire Protection System Actuation 
on Safety-Related Equipment 

Unanalyzed Reactor Vessel Thermal Stress 
During Natural Convection Cooldown 

Piping and Use of Highly Combustible Gases in 
Vital Areas 

On-Line Testability of Protection Systems 

Leakage Through Electrical Isolators 

Priority 

HIGH 

HIGH 

HIGH 

HIGH 

HIGH 

HIGH 

HIGH 

HIGH 

HIGH 

HIGH 

HIGH 

HIGH 

HIGH 

HIGH 

MEDIUM 

MEDIUM 

MEDIUM 

MEDIUM 

MEDIUM 

MEDIUM 

Scheduled 
Resolution 
Date 

03/94 

06/92 

/91 

03/92 

04/92 

09/92 

11/91 

01/94 

TED 

09/92 

06/93 

10/92 

11/92 

06/92 

TED 

12/92 

10/91 

03/92 

12/92 

06/94 
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Table 3 .. Generic Safety Issues Scheduled for Resolution 
(continued) 

Issue 
Number 

151 

B-17 

B-55 

B-61 

I.D.3 

73 

83 

B-64 

I.D.5(3) 

Title 

Reliability of Anticipated Transient Without 
Scram Recirculation Pump Trip in L WR's 

Criteria for Safety-Related Operator Actions 

Improve Reliability of Target Rock Safety 
Relief Valves 

Allowable ECCS Equipment Outage Periods 

Safety System Status Monitoring 

Detached Thermal Sleeves 

Control Room Habitability 

Decommissioning of Nuclear Reactors 

On-Line Reactor Surveillance Systems 

the health and safety of the public. Licensees and appli
cants would also be required to establish qualification re
quirements for these personnel. The objectives of the 
proposed rule are to codify existing industry practices re
lated to personnel training and qualification and to meet 
the directives in Section 306 of the Nuclear Waste Policy 
Act of 1982 (Public Law 97-425). The proposed rulemaki
ng is expected to be published in the Federal Register for 
public comment early in 1992. 

The Commission issued a denial of a petition for 
rule making (PRM-50-50) from Charles Young for publi
cation in the Federal Register in January 1991 (56 FR 
1749). The petitioner requested that the Commission 
amend its regulations to prevent nuclear power plant op
erators from deviating from license conditions or techni
cal specifications during an emergency. The petitioner 
believes that nuclear power plants should be operated in 
accordance with the operating license and appropriate 

Priority 

MEDIUM 

MEDIUM 

MEDIUM 

MEDIUM 

MEDIUM 

NEARLY 
RESOLVED 

NEARLY 
RESOLVED 

NEARLY 
RESOLVED 

NEARLY 
RESOLVED 

Scheduled 
Resolution 
Date 

TED 

01/92 

02/95 

TED 

TBD 

TED 

12/91 

10/91 

10/91 

technical speciJications, and that requiring a senior op
erator to follow the technical specifications during an 
emergency enhances plant safety. 

A final rule was published in the Federal Register in 
January 1991, amending the 10 CFR Parts 20 and 50 regu
lations that apply to the Operations Center Area Code 
telephone numbers. The amendment provides the cor
rect commercial telephone number for licensees to con
tact the NRC Operations Center. 

Summary of Rulemaking Actions 

During fiscal year 1991, 91 rulemaking actions were 
processed, of which 23 rules were formally published, 16 
were terminated/withdrawn, and 52 are ongoing (see Ta
ble 4). Besides the 52 ongoing rulemaking actions, there 
are 49 potential rulemaking actions, and it is estimated 
that in fiscal year 1992 there will be approximately 



Table 4. Rulemaking Actions Processed During FY 1990 

Rulemaking Activities 

Final Rulemakings Published 

Rulemakings Terminated/Withdrawn 

Ongoing Final Rulemaking Actions 

Ongoing Proposed Rulemaking Actions 

Rulemakings on Hold 

Total Rulemakings 

15-to-20 new rule making requests calling for RES review 
and approval by the Executive Director for Operations. 

Regulatory Analysis 

The NRC conducts regulatory impact analyses (RIAs) 
in support of certain regulatory actions (e.g., rulemak
ings, backfits, generic safety issues, regulatory guides). 
The NRC is in the process of updating and revising the 
"Regulatory Analysis Guidelines of the U.S. Nuclear 
Regulatory Commission" (NUREG/BR-0058, Revision 
1) and the "Handbook for Value-Impact Assessment" 
(NUREG/CR-3568). These documents established 
NRC's overall guidance and policy concerning the regula
tory impact analysis process. These revisions will expand 
the guidance and structure of the existing operating pro
cedures, the better to integrate backfit analysis require
ments and safety goal policy- considerations, and also to 
update the methods and information bases for perform
ing regulatory impact analyses to reflect experience 
gained over the past several years. To aid NRC analysts in 
preparing RIAs, work has begun on updating replace
ment energy costs and estimating the long term loss of a 
plant following an accident. These generic costing meth
ods can be useful in quantifying direct costs to industry 
and averted on-site costs, which are both integral compo
nents of the value-impact portion of the RIA. 

Development of these types of methodologies will con
tinue, in an effort to facilitate NRC decision-making in as
sessing the need for and the effectiveness of a variety of 

Number 

23 

16 

14 

25 

13 

91 

regulatory actions-including rulemaking, standards de
velopment, and backfitting safety improvements on nu
clear power plants. During the report period, approxi
mately 16 safety-related regulatory impact analyses (both 
initiated and completed) have been processed. 

Maintenance Rule and Regulatory Guide 

In March 1988, the Commission issued a Policy State
ment on the Maintenance of Nuclear Power Plants. In 
this statement, the Commission indicated its intention to 
pursue a rulemaking on maintenance. In developing the 
proposed rulemaking, the staff had extensive contact with 
U.S. industry (airline and nuclear) and studied foreign nu
clear maintenance programs and practices. A three-day 
public workshop was held in July 1988 to solicit comments 
on rulemaking options. The information gathered was 
used in formulating the proposed rule and its supporting 
regulatory guide. The Commission issued the proposed 
rule for public comment in November 1988 and the sup
porting draft regulatory guide in August 1989. In Decem
ber 1989, the Commission issued a revised policy state
ment to restate its views with respect to maintenance and 
to indicate its intention to hold rulemaking in abeyance 
for a period of 18 months. During the 18-month time in
terval, the Commission monitored industry initiatives and 
progress in maintenance improvements and re-evaluated 
the need for issuing a final rulemaking. Based on its 
evaluation, the Commission concluded that a regulatory 
framework should be in place to provide a mechanism for 
evaluating the overall continuing effectiveness of licen
see maintenance programs. Accordingly, the Commission 
issued a final rule, "Monitoring the Effectiveness of 
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Maintenance at Nuclear Power Plants" (10 CFR 50.65), 
on July 10, 1991. 

The purpose of the maintenance rule is to require com
mercial nuclear power plant licensees to monitor the ef
fectiveness of maintenance for safety-related and certain 
non-safety-related plant equipment, as defined in 10 
CFR 50.65, in order to minimize the likelihood of failures 
and events caused by the lack of effective maintenance. 
The rule requires that licensees monitor the performance 
or condition of certain structures, systems and compo
nents (SSCs) against licensee-established goals, in a man
ner sufficient to provide reasonable assurance that those 
SSCs will be capable of performing their intended func
tions. Such monitoring would take into account industry
wide operating experience. Where monitoring proves un
necessary, licensees would be permitted the option of 
relying upon an appropriate preventive maintenance pro
gram. 

The NRC staff will produce a regulatory guide on the 
subject, a draft of which will is expected to be released to 
the public document by spring of 1992: 'The nuclear indus
try (NUMARC) is producing a consensus guidance docu
ment for monitoring the effectiveness of maintenance in 
nuclear power plants, in parallel with the NRC staff ef
fort. It is expected that this,document will be available, at 
least in draft form, for NRC evaluation by the end of 
March 1992. The NRC will make a preliminary decision at 
that point whether to proceed with the staff-developed 
regulatory guide or endorse the industry guidelines. A fi
nal decision will be made at the end of July 1992. 

Safety Goal Implementation 

In 1986, the Commission published its Safety Goal Pol
icy Statement. On June 15, 1990, the Commission di
rected the staff to routinely consider the safety goals in 
reviewing and developing regulations and regulatory 
practices. To realize this directive, plans have been estab
lished to develop a formal mechanism to ensure that fu
ture regulatory initiatives are evaluated for conformity 
with the safety goal policy requirements. While the Com
mission recognizes that consideration of the safety goal in 
assessing regulatory actions will initially engender a 
variety of results, the Commission also believes, as de
tailed guidance is developed and experience gained, that 
this variation will be minimal. In support of the imple
mentation plan for the Safety Goal Policy Statement, a 
definition of a "large release" is being developed. When 
complete, this definition will provide a "sub-tier" element 
for use in reviewing and developing regulations and regu
latory practices. 

License Renewal 

The NRC has been considering what requirements 
should be placed on nuclear power plants in the event 
that licenses to operate beyond the 40-year term of the 
original license should be granted. Public comments on 
license renewal requirements have been solicited three 
times through the Federal Register-the first time in con
nection with seven major license renewal issues (pub
lished November 6, 1986) and the second as part of an ad
vance notice of proposed rulemaking (published August 
29, 1988). The advance notice requestedcomments on 
"Regulatory Options for Nuclear Plant License Re
newal" (NUREG-1317, August 1988). Comments were 
summarized and analyzed in a "Survey and Analysis of 
Public Comments on NUREG-1317: Regulatory Op
tions for Nuclear Plant License Renewal" (NUREGI 
CR-5332), issued in March 1989. The third time occurred 
when the NRC published the proposed rule for nuclear 
power plant license renewal on July 17, 1990 (55 FRN 
29043). The final rule (10 CFR Part 54), with appropriate 
supporting documents, is expected to be published in late 
1991. 

As part of a separate rulemaking, the NRC has under
taken a generic environmental study with the purpose of 
defining the scope and focus of the environmental effects 
that need to be considered in individual relicensing ac
tions. An advance notice of proposed rule making (10 
CFR Part 51) was issued on July 23, 1990 (55 FRN 29964). 
A notice of intent to prepare a generic environmental im
pact statement (GElS) on the effects of renewing the op
erating license of individual nuclear power plants was also 
issued (55 FRN 29967). The NRC published the proposed 
rule and draft GElS for comment on September 17, 1991 
(56 FRN 47016). It was also announced at that time that a 
public workshop would be conducted to review the tech
nical basis of the proposed rule. The workshop was held in 
the fall of 1991. 

The following support documents were issued with the 
proposed rule: 

(1) NUREG-1437, "Generic Environmental Impact 
Statement for License Renewal of Nuclear Plants," 
Draft for Comment, Volumes I and II, August 1991. 
This document provides the technical basis for the 
proposed rule. 

(2) NUREG-1440, "Regulatory Analysis of Proposed 
Amendments to Regulations Concerning the Envi
ronmental Review for Renewal of Nuclear Power 
Plant Operating Licenses," Draft for Comment, 
August 1991. This regulatory analysis examines al
ternatives to the proposed rule and provIdes infor
mation that supports the alternative chosen. 

(3) DG-4002, "Draft Regulatory Guide, Proposed Sup
plement 1 to Regulatory Guide 4.2, Guidance for 



the Preparation of Supplemental Environmental 
Reports in Support of an Application to Renew a 
Nuclear Power Station Operating License," August 
1991. This guide details the information that should 
be included in an application for license renewal. 

(4) NUREG-1429, "Environmental Standard Review 
Plan for the Review of License Renewal Applica
tions for Nuclear Power Plants," Draft for Com
ment, August 1991. This report provides a frame
work for the NRC staff to determine whether or not 
environmental issues important to license renewal 
have been identified and the impacts evaluated and 
provides acceptance standards to help the reviewers 
comply with the National Environmental Policy Act. 

The final Part 51 rule and GElS are expected to be pub
lished in 1992. 

SEVERE ACCIDENT IMPLEMENTATION 

In the 10 years since the Three-Mile Island accident, 
the NRC has sponsored an active program in research on 
severe nuclear power plant accidents, as part of a multi
faceted approach to the assurance ofsafcty in this con
text. Othcr elements of the approach include improved 
plant operations, human factor considerations, and 
probabilistic risk assessments. In August 1985, the Com
mission issued a Severe Accident Policy Statement (50 
FR 32138), which concluded that existing plants posed no 
undue risk to public health and safety. However, the 
Commission recognized that systematic examinations of 
existing plants could identify plant-specific vulnerabilities 
to severe accidents for which further safety improve
ments could be justified. The NRC then undertook to ap
ply the results of severe accident research directly to the 
regulatory process, while implementing the Commis
sion's Severe Accident Policy Statement. Modification of 
the Commission's rules or policies regarding siting, emer
gency planning, containment design, and resolution of se
vere accident issues are examples of areas in which the re
sults of severe accident rcsearch affects the regulatory 
process. 

Containment Performance Improvement 

Severe accident research has generated a number of in
sights concerning containment performance during a se
vcre accident. These have included both strengths and 
weaknesses of existing containment designs. In some 
cases, identified containment weaknesses or uncertain
ties in containment performance have raiscd concerns 
about severe accidents, particularly for BWR Mark I con-

tainmcnts. The Containment Performance Improvement 
(CPI) program systematically examined insights gained 
from severe accident research to identify containment 
vulnerabilities and to devise measures to correct those 
vulnerabilities. Because of concerns about Mark I con
tainments, the cpr program initially studied these con
tainments, leading to a requirement for BWR Mark I 
plants to backfit a hardened containment vent. Studies of 
all other types of containments havc also been carricd 
out. 

The cpr program is closely related and complementary 
to the individual plant examinations (IPEs) and accident 
management programs. The CPI program examines con
tainments for vulnerabilities on a generic basis and has 
succeeded in identifying certain features that licensees 
should evaluate on a plant-specific basis, as part of their 
IPEs. 

All major elements of the CPI program have been com
pleted. Generic letters (GLs) have been issued to licen
sees starting the plant-specific backfit of the hardened 
vent for all BWR Mark I containments (GL 89-16, dated 
September 1, 1989) and requesting that other improve
ments be considered in the IPE (Supplement 1 to GL 
88-20, dated August 29, 1989, for B\VR Mark I contain
ments and Supplement 3 to GL 88-20, dated July 6, 1990, 
for the other containment types). The only remaining ac
tivity under this program is to finish and issue a series of 
NUREG/CR technical reports documenting the analyses 
and evaluations done by the staff and its contractors in as
sessing the various containment types. These reports ad
dress the potential vulnerabilities identified ("characteri
zation reports"), the potential fixes evaluated 
("enhancement reports"), and analyses of the effects of 
uncertainties ("parametrics reports"). It is expected that 
these reports will provide licensees with information they 
may find useful in assessing their plants as part of the IPE. 
To date, 11 out of the planned 12 reports have been is
sued, with the remaining report scheduled for issuance by 
November 1991. 

Regulatory Application of New Source Terms 

Consideration of source terms entered the regulatory 
process because the Commission's reactor site criteria 
(10 CFR Part 100) require that an accidental fission prod
uct release from the reactor core into the containment 
should be an assumed occurrence (for safety design pur
poses) and that its radiological consequences should be 
evaluated on the assumption that the containment leaks 
at its "expected demonstrable leak rate." The criteria for 
the release into the containment is derived from a 1962 
report, TID-14844, which assumed an instantaneous 
relcase of fission products. Although this source term is 
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included in the Commissions regulations for siting, it has 
traditionally affected plant design more than siting. 

Since 1962, a better understanding of the timing and 
nature of the fission product release has been gained. As 
a result, it has been recognized that a number of areas of 
regulatory activity may benefit from changes introduced 
as a result of source term and severe accident research. In 
fiscal year 1991, work continued on a replacement to 
TID-14844. It is expected that a draft report will be sent 
to the Commission in February 1992. 

Update of Siting Regulations. In fiscal year 1991, the 
staff initiated a rulemaking which would decouple siting 
from plant design, for the purpose of more directly incor
porating requirements related to acceptable site charac
teristics. It was expected that the proposed rule would be 
ready for Commission consideration by mid-1992. 

Emergency Planning Regulations. In fiscal year 1991, 
the staff initiated rulemaking to add emergency planning 
requirements to 10 CFR Part 72 for independent storage 
of spent nuclear fuel and high-level radioactive waste. It is 
expected that a proposed rule will be sent to the Commis
sion by mid-1992. Also in fiscal year 1991, a revision to 
Regulatory Guide 1.101, "Emergency Planning and Pre
paredness for Nuclear Power Reactors," was initiated to 
revise the approach for the development of Emergency 
Action Levels. A draft was expected to be issued for pub
lic comment in early 1992. 

Pursuant to the Commission's Severe 
Accident Policy Statement, the NRC has 
required individual plant examinations 
(IPEs) of aU existing plants to identify any 
plant-specific vulnerabilities to severe ac
cidents. Among the new IPE submittals 
during fiscal year 1991 was that for the 
Turkey Point nuclear power plant, a two
reactor (PWR) facility in Dade County, 
Fla, Shown at left is the plant's cooling 
canal system, a layout of parallel canals 
comprising a total 168 miles. The plant 
(at the top center) and canal system are 
located about 25 miles south of Miami, on 
the western shore of Biscayne Bay. 

Individual Plant Examinations 

In connection with the implementation of the Commis
sion's Severe Accident Policy Statement, the staff has re
quired individual plant examinations (IPEs) of all existing 
plants to identify any plant-specific vulnerabilities to se
vere accidents. The task has involved development of 
guidance for performance of the IPE, preparation of a ge
neric letter to plant operators requesting the IPE, and de
velopment of review plans, and eventual review of the re
sults of the IPE submittals. Imposition of any 
requirement to correct identified plant-specific vul
nerabilities not voluntarily corrected would be governed 
by the backfit rule. Accident management is not part of 
the IPE process but can be affected by results derived 
from the process. Consideration of severe accident vul
nerabilities from external hazards (earthquakes, flood, 
wind, etc.) is discussed below. 

Major steps in the IPE effort during fiscal year 1991 
have involved review ofIPE submittals and completion of 
a procurement process to obtain contractual assistance 
for the IPE reviews. Three new IPE submittals were re
ceived from licensees for the Oconee (S.C.), Seabrook 
(N.H.), and Turkey Point (Fla.) facilities. The draft safety 
evaluation report was completed for the Yankee-Rowe 
(Mass.) submittal. To support the IPE reviews, three con
tracts were awarded to allow for a more in-depth review 
of select IPE submittals. Because the Turkey Point IPE 
submittal was the first one not based on a previously re
viewed PRA, it is the first selected for the more in-depth 
review. 



External Events 

In December 1987, the NRC established an External 
Event Steering Group (EESO) to make recommenda
tions concerning the individual plant examinations for 
vulnenlbilities to severe accidents initiated by external 
events (e.g., earthquakes, floods, fires). Recommenda
tions were needed with respect to (1) what external events 
need consideration in the IPE; (2) what methods can be 
used in the examination; and (3) how the IPE for external 
events (IPEEE) can be coordinated with other ongoing 
regulatory activity involving external events, particularly 
in the seismic area. 

Three subcommittees were established in April 1988 to 
make recommendations in the areas of (1) seismic, (2) 
fires, and (3) high winds, flood, and others (e.g., man
made hazards such as nearby transportation and military 
and industrial facilities). During 1989, the three subcom
mittees completed their studies and made recommenda
tions for the IPEEE to the EESG. 

In May 1990, the staff completed work on a draft ge
neric letter and draft guidance document 
(NUREG-1407), to be sent to licensees, which describes 
the scope, acceptable methods, and reporting require
ments for the IPEEE. The draft documents were issued 
for public comment on July 25, 1990. In September 1990, 
the staff conducted a workshop on the draft generic letter 
and on NUREG-1407 to solicit comments and answer 
questions concerning their content. Approximately 210 
representatives from industry, State agencies, and the 
public attended the workshop. The staff revised the ge
neric letter and NUREG-1407 to clarify and incorporate 
changes resulting from feedback received at the work
shop and subsequently issued the final generic letter, GL 
88-20, Supplement 4, and NUREG-1407, in June 1991. 
The generic letter requires licensees to submit their plans 
and schedules for performing their IPEEEs in December 
1991, with completion of their IPEEEs by June 1994. 

In August 1991, the staff completed its review of an 
EPRIINUMARC fire evaluation methodology, "Fire 
Vulnerability Evaluation Methodology (FIVE)," arid is
sued an evaluation report endorsing the use of FIVE as a 
viable alternative to fire PRA in the IPEEE process. 

The staff is currently developing a review plan for the 
IPEEE submittals. It is expected that the approach for re
view of the IPEEE will follow closely that developed for 
review of the internal-event IPE submittals. 

RADIATION PROTECTION 
AND HEALTH EFFECTS 

The NRC maintains a program of research and stan
dards development in radiation protection dedicated to 
ensuring continued protection of workers and the public 
from radiation and radioactive materials in connection 
with licensed activity. The program is currently focused 
on improvements in health physics measurements and on 
the review and dissemination of dose reduction research 
performed by other Federal agencies and by industry. 
One goal is to provide acceptable performance standards 
for the many measurements required of licensees. The 
program also contributes to the monitoring of licensee 
performance in such tasks as controlling occupational 
dose through the use of new dose reduction techniques. 

The primary focus of the health effects research pro
gram is to reduce the uncertainty associated with estimat
ing health effects from exposure to radiation. Currently, 
besides conducting its own studies, the NRC staff reviews 
research funded by other agencies-such as the Depart
ment of Energy (DOE) and the Department of Health 
and Human Services-and attempts to improve under
standing of this critical area. Improved risk estimations 
are needed for establishing radiation protection policy 
and standards, for assessing severe accident conse
quences, and for 'implementing agency safety goals. 

Radiation Protection Issues 

Brookhaven National Laboratory ALARA Center. The 
Brookhaven National Laboratory (BNL) ALARA Cen
ter, funded by the NRC, continued its surveillance of 
DOE and industry dose reduction and ALARA research 
during the report period. (ALARA is an acronym refer
ring to the regulatory goal of reducing radiation expo
sures to a level "as low as reasonably achievable.") BNL 
has published a series of reports (NUREG/CR-3469) 
that abstracts material from 252 national and interna
tional publications discussing dose reduction in areas such 
as plant chemistry, stress corrosion cracking, steam 
generator repair and replacement, robotics and 
decontamination. In 1991, BNL focused on providing 
guidance to high dose' worker groups and developing an 
international dose reduction data base. 

The Center is recognized by the nuclear industry and 
others as a major source of information on new and 
effective dose reduction techniques, and its publications 
are standard references for ALARA planning. The BNL 
staff is available through the Center to the entire NRC 
organization and to its licensees for information and ad
vice on all aspects of radiation protection and dose reduc
tion. This effort becomes even more important with the 
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implementation of the new Part 20, making ALARA a re
quirement. 

In 1991, the BNL ALARA Center worked on an analy
sis of impacts of implementing new recommendations by 
the International Commission on Radiological Protection 
(ICRP) and the National Council on Radiation Protection 
and Measurements (N CRP) for dose limits. This work will 
provide a technical base for future NRC regulatory deci
sions regarding further changes in worker dose limits. 

Accreditation and. Testing of Personnel Dosimetry 
Processors. An ongoing program that requires accredita
tion of personnel whole body dosimetry processors be
came effective in February 1988. Accreditation is ac
quired through the National Voluntary Laboratory 
Accreditation Program (NVLAP), operated by the Na
tional Institute of Standards and Technology (NIST), and 
re-accreditation of processors is required every two years. 
The program goal is to improve and maintain quality as
surance and quality control over all aspects of personnel 
dosimetry processing by requiring all processors to meet 
the performance requirements of the national consensus 
standard for processing (ANSI N13.11-1983). 

As of July 1, 1991, a total of 67 laboratories, including 
one in Taiwan, were accredited for processing whole body 
dosimeters. These include commercial dosimetry proces
sors, military establishments, commercial shipbuilders, 
nuclear power companies, and other commercial estab
lishments that use radiation measurement techniques. A 
draft regulatory guide that will discuss methods of meet
ing the NVLAP procedures for processor accreditation 
will be published for comment early in fiscal year 1992. 

In the extremity dosimetry areas, a revised standard has 
been voted on by the Health Physics Society Standards 
Committee (HPSSC), and it is expected that acceptance 
by the American National Standards Institute (ANSI) will 
occur early in 1992. Tests against the revised standard 
(HPSSC PIN 13.32) have begun, and testing is expected to 
continue through June 1992. Twenty-four facilities are 
expected to participate. Should the tests indicate that the 
revised standard is a suitable criterion for testing, appro
priate rulemaking will be initiated to require extremity 
dosimeters to be processed by processors certified under 
the NVLAP procedures in use at NIST. 

New Skin Dose Computer Code. A new computer code 
for calculating dose to the skin from radioactive materials 
on the skin will be published in 1992. The code will re
place the VARSKIN code, in use since 1986. The new 
code will be a great deal more flexible than VARSKIN, 
allowing for self-absorption of radiation within radioac
tive particles on the skin and backscattering of radiation, 
and it will permit the calculation of dose from different 
shapes of particles and particles separated from the skin 

by clothing. The code will calculate the dose from both 
gamma and beta radiations. 

Self-Powered Photon Detector. Research under con
tract to develop a large area self-powered photon detec
tor (LASPPD), using a concept similar to that for self
powered neutron detectors (first developed in the Soviet 
Union in 1961 and improved upon and patented in Can
ada in 1968) is complete. The contractor has applied for a 
patent application for the use of this detector. A final re
port on this research will be published shortly, as 
NUREG/CR-4833. 

Tissue Equivalent Thermoluminoscent Dosimeters. 
Research under contract to develop a gamma-ray spec
trometer/dosimeter has begun. The purpose is to demon
strate the feasibility of developing a differential energy 
absorption spectrometer, coupled to a small microcom
puter, that would have essentially the same response to 
radiation as that of human tissue over the energy range of 
0.5-10 MeV. Current dosimeters are essentially flat over 
this range, while tissue response varies by a factor of 
about eight. Phase I research demonstrated feasibility of 
the concept using a four-detector cadmium telluride as
sembly, but some detector leakage problems arose that 
prevented making low dose measurements. The prob
lems have now been corrected, and it is projected that the 
Phase II research will provide adequate measurements, 
leading to development of a commercial prototype under 
Phase III. 

"Hot Particles" on Clothing Detector. The rapid detec
tion, measurement, and location of small, particulate ra
dioactive material on laundered ("clean") protective 
clothing is the objective of other contractual research. 
Under Phase II of the contract, a prototype of a system for 
surveying clothing has been successfully demonstrated. It 
is expected that this system will be marketed for commer
cial usc. The system has potential for reducing radiation 
exposure of personnel who may wear "clean" protective 
clothing and be unaware that the clothing bears particu
late radioactive material. 

Health Effects Research 

Embryo/Fetal Dose from Maternal Intake. A study to 
improve understanding of the contribution of maternal 
radionuclide burdens to pre-natal radiation exposure was 
continued in fiscal year 1991, with significant progress. 
The NRC has published for comment a report entitled 
"Contribution of Maternal Radionuclide Burdens to 
Prenatal Radiation Doses" (NUREG/CR-5631). The 
report provides a methodology for calculating internal 
doses to the embryo/fetus and a data base for selected 
radionuclides. Work is currently under way on re-issuance 
of NUREG/CR-5631, with an expanded data base that 
will include uranium and other isotopes of previously 



described elements, such as strontium-89, cesium-134, or 
plutonium-238. Research that will permit inclusion of 
other radionuclides, such as technetium, molybdenum, 
americium and other transuranic elements, is planned. 
The methods and data developed under this project will 
be used by the NRC in preparation of an interim regula
tory guide describing acceptable methods of compliance 
with Section 20.208 of the revised 10 CFR Part 20. This 
guide will be revised as new information warrants. The 
methodology will also be used to calculate doses in cases 
of accidental releases of radioactive materials. 

Improvement of Health Effects Models. A revision to 
the document "Health Effects Models for Nuclear Power 
Plant Accident Consequences Analysis" (NUREG/ 
CR-4214, Revision 1), published in May 1989, contains 
health effects models and risk coefficients intended for 
use in severe accident analyses, probabilistic risk assess
ments, emergency response planning, and safety goal and 
costlbenefit analyses. An addendum, entitled "Modifica
tion of Models Resulting From Recent Reports of Health 
Effects of Ionizing Radiation," was pubJished in August 
1991. The documents that led to the revision of models 
presented in the NUREG/CR-4214 are the reports of 
the United States Scientific Committee on the Effects of 
Atomic Radiation (UNSCEAR 1988), the National Acad
emy of Sciences/National Research Council BEIR V 
Committee (NAS/NRC 1990), and the revised recom
mendations of ICRP-60 (ICRP 1991). 

Celhdar and Molecular Biology. Based on the discovery 
of oncogenes, the development techniques of recombi
nant DNA molecular biology, and the progress that has 
been made in the characterization of certain human can
cers in genetic terms, the NRC sponsored a feasibility 
study aimed at reduction of uncertainties in risk coeffi
den ts. The resul ts of this study were reported in "Cellular 
and Molecular Research to Reduce Uncertainties in Esti
mates of Health Effects from Low-Level Radiation" 
(NUREG/CR-5635). 

The study concluded that it is feasible to reduce uncer
tainties of radiation-induced health effects by mounting a 
program of radiation research directed at the mecha
nism(s) of radiation-induced cancer, with special refer
ence to risk of neoplasia associated with protracted, low 
doses of sparsely ionizing radiation. The study has been 
distributed to Federal agencies, the National Academy of 
Science, the Radiation Effects Research Foundation, and 
individual scientists. 

Chemical Toxicity of Uranium Hexafluoride Compared 
to Radiation Doses (NUREG-1391). This staff report 
compared the chemical toxicity of uranium hexailuoride 
with the acute effects of a radiation dose of 25 rems to the 
whole body (the value used in Part 100, dealing with reac-

tor siting criteria). The work will be used to support devel
opment of licensing requirements for commercial ura
nium enrichment facilities. The draft report was 
published for comment in April 1990; a final report is 
scheduled for publication in 1992, 

Development of Rules and 
Regulatory Guides 

Occupational Exposure Data Systems. In 1969, the 
Atomic Energy Commission began requiring certain li
censees to submit reports on occupational radiation dose 
received by workers. These data are collected and com
puterized in an NRC system called the Radiation Expo
sure Information Reporting System (REIRS). The system 
provides a permanent record of the data and permits ex
peditious analyses of the two kinds of reports required 
(annual statistical sump1ades and individual termination 
reports). Exposures received as a result of medical proce
dures are not required to be reported. 

A preliminary compilation of summaries of the annual 
statistical reports for 1989 revealed that about 203,000 
persons were monitored, of whom about 53 percent re
ceived measurable doses. The workers received a collec
tive dose of approximately 36,200 person-rems or an aver
age annual dose of about 0.33-rem-per-workcr among 
those receiving a measurable dose. These figures are 
about 10-15 percent lower than those found for 1987. Of 
the persons monitored, 90 percent worked in nuclear 
power plants, and they incurred about 90 percent of the 
total annual collective dose. After declining for several 
years, the annual collective dose incurred by nuclear 
power plant workers appears to have leveled off. Prelimi
nary compilations of the exposure data reported by nu
clear power plants for calendar year 1990 are not signifi
cantly changed. (One additional reactor was reported on 
during this period.) 

A second kind of exposure report required of certain 
NRC licensees provides identification and dose data each 
time a monitored individual terminates work at the li
censed facility. Such information is now maintained for 
some 575,000 persons, most of whom worked at nuclear 
power plants. The computerization of these data enables 
the NRC staff to respond quickly to requests for individ
ual exposure histories and to analyze the data for trends. 
The data also assist in the examination of the doses in
curred by transient workers as they move from plant to 
plant. For example, further analysis of the data reported 
for 75,400 persons terminating employment during 1988 
revealed that 3,622 of them had worked at two or more 
nuclear power facilities and that none of them had re
ceived doses in excess of the regulatory limits as a result of 
their multiple employment. 
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Revision of Part 20 Radiation Standards. The Commis
sion has approved using a complete revision to the NRC 
regulations for radiation protection in 10 CFR Part 20. 
The final rule was published in the Federal Register in May 
1991 (56 FR 23360). The revision updates the Commis
sion's regulations to incorporate recommendations made 
by the ICRP, the NCRP, and the revised Federal Radia
tion Guidance for Occupational Exposure issued in 1987. 
The new standards represent a significant change from 
the methods previously employed to assess and control 
radiation doses. The new Part 20 will result in a reduction 
of the permissible annual occupational dose from a possi
ble 17 rems (three-rem/quarter external plus five-rem an
nual internal) to a total effective dose of five rems-per
year. The dose limit for members of the general public is 
reduced from an implicit 0.5 rem-per-year in the present 
rule to an explicit value of 0.1 rem-per-year. The new Part 
20 contains appendices that give the radionuc1ide concen
tration limits for air, water and sewage. 

Proposed Rule on Large Irradiators. A proposed rule 
for large irradiators was published for public comment in 
the Federal Register in December 1990 (55 FR 29043). A 
two-day public workshop to discuss the proposed rule was 
held in Rockville, Md., in February 1991. Large irradia
tors are defined as those capable of delivering a dose of 
500 rads in an hour to a person standing one meter from 
the sources. A final rule on the ~ubject is scheduled for 
publication in fiscal year 1992. 

Certification of Industrial Radiographers. A final rule 
that would recognize a third-party certification program 
of the American Society for Nondestructive Testing 
(ASNT) was published in the Federal Register in March 
1991 (56 FR 11504). The rule would give licensees the op
tion of using the ASNT program in lieu of describing their 
training program to NRC. The certification program is ex
pected to improve both training and safety performance 
in the workplace. 

Air Sampling in the Workplace. A proposed regulatory 
guide, "Air Sampling in the Workplace," to meet the re
quirements of the new Part 20 was published in the Fed
eral Register (56 FR 52078) for public comment in Septem
ber 1991. The guide deals with such issues as what a 
licensee should do to demonstrate that samples are rep
resentative of the air inhaled by workers, and what meas
urements are necessary to be able to adjust derived air 
concentrations to account for particle size. The guide is 
accompanied by a technical manual, "Air Sampling in the 
Workplace," describing how the recommendations in the 
guide can be met. Both documents are scheduled to be 
issued in final form in fiscal year 1992. 

Fuel Cycle. A proposed rule, published in the Federal 
Register (56 FR 46739) for public comment in September 

1991, would amend the Commission's regulations con
cerning the licensing of uranium enrichment facilities to 
reflect changes made to the Atomic Energy Act of 1954, 
as amended by the Solar, Wind, Waste, and Geothermal 
Power Production Incentives Aet of 1990. The principal 
effect of these amendments is that uranium enrichment 
facilities would be licensed subject to the provisions of the 
1954 Act pertaining to source material and special nu
clear material rather than under the provisions pertaining 
to a production facility. The Commission is currently re
viewing a license application by the Louisiana Energy 
Service Corporation to construct and operate a commer
cial uranium enrichment facility. (See "Uranium Enrich
ment," under Fuel Cycle Licensing and Inspection, in 
Chapter 4.) 

The staff is continuing to follow emerging technologies 
for uranium enrichment and other fuel cycle facilities for 
potential radiological, chemical, and criticality safety con
cerns. Technical support was provided for LLW and other 
non-fuel-cycle areas. "Ice-Condenser Aerosol Tests" 
(NUREG/CR-5768) was published and presents the re
sults of an experimental investigation of aerosol particle 
transport and capture using a full scale height and re
duced scale cross-section test facility, based on the design 
of the ice compartment of a PWR ice-condenser contain
ment system. Results of 38 tests encompasses thermal
hydraulic as well as aerosol particle data. 

Decommissioning 

A proposed rule was published in the Federal Register 
(56 FR 50524) for public comment in September 1991 to 
amend the Commission's decommissioning regulations 
and require holders of a specific license for possession of 
byproduct material, source material, special nuclear ma
terial, and for independent storage of spent nuclear fuel 
and high-level waste, to prepare and maintain additional 
documentation identifying areas where licensed materials 
and equipment were stored and used. The Commission's 
intent is to provide both the NRC and the licensee the 
necessary information to ensure complete decommission
ing of licensed facilities. This action is consistent with 
similar requests made at the Synar Committee Hearing 
on decommissioning and with an earlier GAO report. 

A Notice of Receipt of Petition for Rulemaking was 
published (56 FR 4845) on a jOint petition by the General 
Electric Company and the Westinghouse Electric Corpo
ration, requesting that the Commission amend its decom
missioning regulations and provide a means for self-guar
antee of decommissioning funding costs by certain 
non-electric utility reactor licensees, who meet stringent 
financial assurance and related reporting and oversight 
requirements. As requested by the Commission, the no
tice also solicits public comments on other self-guarantee 



criteria, if any, and the basis for the criteria, with more in
formation on self-guarantee. 

Four reports associated with reactor decommissioning 
technology and costs have been published. These are 
"Radionuclide Characterization of Reactor Decommis
sioning Waste and Spent Fuel Assembly Hardware" 
(NUREG/CR-5343); "Re-evaluation of the Cleanup 
Cost for the Boiling Water Reactor (BWR) Scenario 3 
Accident from NUREG/CR-2601" (NUREG/CR-2601, 
Addendum 1); "Report on Waste Burial Charges" 
(NUREG/CR-1307, Revision 2); and "Comparison of 
Two Decommissioning Cost Estimates Developed for the 
Same Commercial Nuclear Reactor Power Station" 
(NUREG/CR-0672, Addendum 4). The final regulatory 
guides on standard format and content of plans for reac
tor decommissioning and reactor decommissioning re
cord-keeping are in preparation. 

A Commission Paper, "Decommissioning Costs" 
(SECY-91-164), was completed on May 31, 1991. Staff 
work in developing information on the safety, costs and 
wastes related to the decommissioning of light-water re
actors (L WRs) and other nuclear facilities is progressing 
according to schedule. As stated in SECY-91-164, the 
staff expects the completion of revised cost estimates for 
LWRs by October 1993. 

NATIONAL STANDARDS PROGRAM 

The national standards program is conducted by the 
American National Standards Institute (ANSI). ANSI 
acts as a clearinghouse to coordinate the work of stan
dards development in the private sector. 

In 1991, the NRC staff continued its active participa
tion in the national standards program, particularly with 
respect to setting priorities. NRC participation derives 
from a need for national standards to define acceptable 
ways of implementing the NRC's basic safety regulations. 
Approximately 193 NRC staff members serve on working 
groups organized by technical and professional societies. 

Section 50.55a, "Codes and Standards," of the NRC 
regulations provides a mechanism for integrating into the 
regulatory process the output of the national codes and 
standards effort, in particular; the ASME Boiler and 
Pressure Vessel Code (ASME B&PV Code). During 
1991, the NRC published a proposed rule in the Federal 
Register that would amend paragraph 50.55a to update 
references to ASME Code Section III and Section XI for 
the purpose of incorporating improved rules for the con
struction, inservice inspection, and inservice testing of 
nuclear power plant components. The proposed rule also 
would expedite implementation of certain new Section XI 
requirements for examination of the reactor vessel. 

ASME Code Cases provide alternatives to the rules 
specified in the ASME Code. Regulatory Guides 1.84, 
1.85, and 1.147 identify those Code Cases for design and 
fabrication, materials, and inservice inspection, respec
tively, that the NRC has found to be acceptable. These 
regulatory guides, which are updated on a regular basis, 
were revised and issued in 1991. Revisions were also initi
ated to Regulatory Guide 1.36 on non-metallic insulation 
and to Regulatory Guide 1.54 on quality assurance of pro
tective coatings to reflect current practices as identified in 
new and updated American Society for Testing and Mate
rials (ASTM) standards. 
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roceedings And Litigation Chapter 

This chapter covers salient activities, proceedings and 
decisions involving the NRC's Atomic Safety and Licens
ing Boards, as well as noteworthy Commission decisions 
in cases under litigation. The chapter closes with a review 
of significant litigation involving the NRC during the re
port period, in cases both pending and decided. 

Office of the Secretary. The Secretary of the Commis
sion maintains the official NRC adjudicatory and 
rulemaking dockets for the Commission. The adj
udicatory dockets contain the filings of all parties to the 
Commission's licensing and enforcement proceedings; 
transcripts of the adjudicatory hearings held in each case; 
and all Orders and Decisions issued by the Commission, 
or the Commission's Atomic Safety and Licensing 
Boards. The rulemaking dockets contain the comments of 
members of the public on newly proposed agency rules 
and rule amendments, as well as comments on specific 
petitions for rulemaking and NRC/State Agreements on 
which the NRC seeks views before taking final action. 

The Docketing and Service Branch also serves Orders 
of the Commission and the Atomic Safety and Licensing 
Boards on parties to proceedings and certifies indexes of 
the dockets to the courts. 

ATOMIC SAFElY AND 
LICENSING BOARDS 

Adjudicatory hearings at the Nuclear Regulatory Com
mission are conducted by administrative judges sitting 
alone or in three-member Licensing Boards. The judges 
are drawn from the Atomic Safety and Licensing Board 
Panel created by the Commission in 1962 under the 
authority of Section 191 of the Atomic Energy Act. The 
panel's judges hold both legal and technical expertise in a 
variety of disciplines. 

The Atomic Energy Aet requires that a hearing precede 
every issuance of a construction permit for a nuclear 
power plan t or rela ted facility. The Commission's nuclear 
power plant licensing proceedings have been character
ized as among the most complex and controversial admin
istrative hearings conducted by the Federal Government. 
Under the Act, or by Commission rules, an opportunity 

for a hearing must be provided on such matters as anti
trust issues, enforcement actions, civil penalties, operat
ing licenses or other mat ters the Commission directs to be 
heard. These hearings are the Commission's principal 
public forum in which individuals and organizations can 
voice their concerns and have them adjudicated by an in
dependent tribunal. They also provide a means for NRC 
license holders to contest Commission actions. 

While Licensing Boards consisting of three administra
tive judges are required for cases concerning commercial 
nuclear power reactors and related facilities, a broad 
range of other matters may be heard by a single adminis
trative judge or administrative law judge from the panel. 
Commission appointments to the panel are based upon 
recognized experience, achievement and independence 
in the appointee's field of expertise. The Commission or 
the panel's Chief Administrative Judge assigns individual 
judges to those hearings where their professional exper
tise will assist in resolving the particular technical and le
gal matters at issue. During fiscal year 1991, the panel 
comprised 41 administrative judges (15 full-time and 26 
part-time). By profession, they included 12 lawyers, 10 
public health and environmental scientists, 16 engineers 
or physicists, and three medical doctors. (See Appendix 2 
for the names and disciplines of fiscal year 1991 panel 
members.) 

ASLBP Caseload. During the fiscal year ending Sep
tember 30, 1991, the panel's proceedings involved a total 
of 48 cases. Twenty-five cases were related to nuclear 
power plants or related facilities, and 23 cases dealt with 
other Commission licensees. Twenty-four proceedings 
were closed and 30 new proceedings were docketed dur
ing the report period. 

Automation. In fiscal year 1991, the panel continued 
intensive efforts to thoroughly automate the hearing 
process. Driven by continued restrictions in the number 
of available support personnel, as well as by the panel's 
on-going program to reduce delays in the licensing proc
ess, the panel has moved rapidly in recent years to achieve 
an "electronic" office, especially in management of its vo
luminous and complex hearing records. To fully exploit its 
computer resources in 1991, the panel continued to 
employ the code INQUIRE, an electronic docket con
ceived, developed and maintained by the panel. 
INQUIRE contains an adjudicatory data base and a 



companion search-and-retrieval interface which operate 
on an IBM 9370 mini-computer. Among other things, 
ASLBP deciSions are entered into INQUIRE the day of 
issuance and are thus immediately available throughout 
the agency. The panel also upgraded some personal com
puter support equipment, completed word processing 
standardization, and developed a number of ways to expe
dite various computer operations. Finally, the panel com
pleted the software research needed to duplicate the 
mainframe INQUIRE functions on a personal computer 
system and began testing of a prototype. 

Case Management. Besides these measures to comput
erize the litigation process, the panel continued to apply 
traditional case management tools and techniques in an 
effort to streamline, focus, and resolve contested licens .. 
ing matters. Licensing Boards frequently structure their 
hearing schedules into distinct phases, each dealing with 
discrete groupings of related issues. In complex proceed
ing involving several topics and multiple issues, the panel 
frequently creates separate, parallel Licensing Boards 
and assigns one or more discrete topics to each board. Not 
only do those parallel adjudications save time, but also 
panel members' expertise can be more precisely matched 
to the issues to be resolved. 

Licensing Boards continued to take an active role in 
shaping the issues before them by suchmethods as con
solidating admissible contentions, monitoring the discov
ery portion of the proceeding, and fostering a free ex
change of views among the parties conducive to a possible 
settlement of disputed issues. By these means, the vast 
majority of proposed contentions are resolved prior to 
hearing. 

Licensing Boards also have had considerable success in 
aiding in the settlement of docketed cases before final ad
judication. During fiscal year 1991, significant litigation 
expenses were avoided by settlements of cases involving 
Cambridge Medical Technology Corporation, Order of Oc
tober 19, 1990; Cleveland Electric Illuminating Company 
(Perry, Unit 1), LBP-90-39, 32 NRC 368 (1990); Ameri
can Radiolabeled Chemicals, Inc., Order of November 5, 
1991; St. Mary Medical Center, LBP-90-46, 32 NRC 463 
(1990); Northern States Power Company (Prairie Island, 
Units land 2), LBP-91-8A, 33 NRC 210 (1991); Cin
tichem, Incorporated, Order of March 14, 1991; Tennessee 
Valley Authority (Sequoyah, Units 1 and 2), LBP-91-10, 
33 NRC 231 (1991); Bamett Industrial X-Ray, LBP-91-16, 
33 NRC 274 (1991); Vermont Yankee Nuclear Power Corpo
ration (Vermont Yankee nuclear power plant), Order of 
September 3, 1991; and Arizona Public Service Company 
(Palo Verde Units 1, 2 and 3), LBP-91-37, _ NRC_ 
(1991). 

As the need for proceedings on initial operating license 
for power reactors remains in abeyance, the panel has 

turned its attention to the increasing number of enforce
ment and informal proceedings on its docket. This 
caseload derives from the agency's regulatory responsibil
ity for the more than 100 nuclear plants in operation in 
the United States, as well as a demand for· NRC staff 
oversight of over 7,000 materials licensees. Informal pro
ceedings, usually involving materials licenses, generally 
rely on the decisions of a single administrative judge, in 
creating and shaping the record of the proceeding. In such 
proceedings-e.g., informal proceedings under 10 CFR 
Part 2, Subpart L-a hearing is conducted only as 10 those 
issues that the administrative judge cannot resolve on the 
basis of the parties' written submissions, or to develop ad
ditional information deemed relevant by the judge. 

The panel has continued the policy, in such proceed
ings, of assigning a legal or technical administrative judge 
from the panel as an assistant to the presiding administra
tive judge, so that, while the benefits of an informal pro
cedure are preserved, so is the the availability of expertise 
associated with the traditional three-member Licensing 
Boards. 

Shoreham Nuclear Power Plant 

During fiscal year 1991, a Licensing Board issued a 
number of decisions related to the Shoreham (N.Y.) nu
clear plant, responding to motions and hearing requests 
filed by the Shoreham-Wading River Central School Dis
trict and the Scientists and Engineers for Secure Energy. 
These petitioners, who have wanted to see the facility 
brought into operation, expressed opposition to certain 
actions of the NRC, invoking an agreement between the 
licensee for the Shoreham, the Long Island Lighting 
Company (LILCO), and the State of New York that 
LILCO would not operate Shoreham and would sell 
Shoreham to the Long Island Power authority for subse
quent decommissioning. 

LILCO had not requested decommissioning during fis
cal year 1991, but it did request and was granted certain 
license amendments and a "possession only" license by 
the NRC, based on a "no hazard" determination that al
lowed Shoreham to be maintained more economically. 
The petitioners opposed these amendments and the 
"possession only" license, contending that such licensing 
actions would constitute de facto decommissioning, re
quiring the NRC to prepare environmental impact state
ments. They also claimed that any environmental impact 
statements must consider the operation of Shoreham as 
one of the cost benefit options. Based on several interim 
rulings by the Commission indicating, among other 
things, that resumed operation of Shoreham was not an 
option, the Licensing Board rejected most of petitioners' 
requests, including all of contentions submitted for litiga
tion during this period (Long Island Lighting Company 
(Shoreham Unit 1 nuclear power plant), LBP-91-1, 



33 NRC 15 (1991); LBP-91-7, 33 NRC 179 (1991); 
LBP-91-23, 33 NRC 430 (1991); LBP-91-26, 33 NRC 
537 (1991); LBP-91-32, 34 NRC 132 (1991». However, 
the board did find that one of the petitioners had standing 
to intervene (see discussion on organizational standing, 
below). 

Experiments with Americium and Plutonium 

In a proceeding concerning a university testing facility, 
the presiding officer granted a license for experiments 
with unencapsulated americium and plutonium (Curators 
of the University of Missouri (Trump S Project, LBP-91-31, 
34 NRC 29 (1991». To assure safety, the presiding officer 
ordered that fire extinguishers be installed and that the 
licensee's procedures be modified to reduce the risk of a 
serious fire that might disperse nuclear materials. 

Shown above is a view of the Shoreham (N.Y.) nuclear power 
plant, ]ooking south from the waters of Long Island Sound. 
Years of NRC Licensing Board and Commission decisions, as 
well as numerous petitions and extensive litigation involving 

Late Intervention: Ignorance of the Law 

In a proceeding involving a Massachusetts company en
gaging in the conversion of depleted uranium, the presid
ing officer dismissed as untimely a petition for a hearing, 
since the petitioners had not requested a hearing within 
30 days of receiving actual notice of the application and 
had not demonstrated an adequate excuse for untimeli
ness, as required by the regulations (Nuclear Metals, Inc., 
LBP-91-27, 33 NRC 548 (1991).) The petitioners argued 
that they lacked notice because the public information 
about the application did not include notice ofthe right to 
oppose the application. In dismissing the petition, the 
presiding officer held that the principle that "ignorance of 
a law is not an excuse for violating it" applies to the regu
latory timeliness provisions, particularly where a peti
tioner has sufficient knowledge to inquire further. He 
also noted that, in this case, the petitioners had received 
actual notice of the application eight months prior to fil
ing their request for hearing. 

the controversial plant, have eventuated in the conclusion that 
the facility will not be put into service. (See separate discus
sions in this chapter under "Atomic Safety and Licensing 
Hoards," "Commission Decisions," and "Judicial Review.") 
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Standing 

Presumption of Standing Based on Close Proximity to 
a Facility. For purposes of determining whether an int
ervenor has standing, the possibility of injury has tradi
tionally been presumed to extend, in NRC proceedings, 
to intervenors living within 50 miles of the nuclear facility. 
In a license amendment proceeding involving the Palo 
Verde (Ariz.) nuclear facility, a party contended that the 
50-mile presumption should only apply to construction 
permit or operating license procecdings which involve 
wide-ranging activity that can potentially affect a large 
geographic area. Because license amendment proceed
ings are usually much more limited in scope, the party 
claimed that the petitioner, a resident of Tempe, Ariz., 
must allege the specific injury that could occur from the 
affccted activity. The Licensing Board disagreed and 
found that the petitioner did not have to show specific in
jury if there was a potential for off-site consequences. The 
'board found this potential present at Palo Verde because 
the license amendment involved changes to several sys
tems which were important to safety (Arizona Public Serv
ice Company (Palo Verde, Units 1,2 and 3), LBP-91-4, 33 
NRC 132 (1991». 

Organizational Standing. In Long Island Lighting Com
pany (Shoreham Unit 1 nuclear power plant, LBP 91-32, 
34 NRC 132 (1991», the Licensing Board found that a 
New York organization had standing to intervene in a li
cense amendment proceeding involving the Shoreham fa
cility. Historically, an organization establishes standing in 
an NRC proceeding after some of its members, who could 
be injured by the action in question, authorizes it to repre
sent their interests. However, the board concluded that 
this organization had standing on its own, based on its or
ganizational function of disseminating information to its 
members. Specifically, this organization was unable to act 
on information essential to its activity when the NRC 
failed to issue environmental .impact statements for sev
erallicensing actions. In granting standing, the board rec
ognized that NEP A's purpose of ensuring well informed 
government decisions and stimulating public comment on 
agency actions effectively lowers the threshold for estab
lishing injury to informational interests. 

Inferred Standing. In a license amendment proceeding 
involving the Georgia Power Company (Vogtle Units 1 and 
2, LBP-91-33, 34 NRC 138 (1991», a local intervenor 
had participated in an earlier NRC proceeding involving 
the same nuclear facility. The hoard did not require this 
intervenor to again establish standing, because standing 
had already been established in the earlier case. 

Technical Specification Amendments 

In Georgia Power Company (Vogtle, Units 1 and 2, 
LBP-91-21, 33 NRC 419 (1991», a local organization 
contended that a technical specification amendment, in
volving a plant modification by a licensee, should not be 
allowed, because there was a better way of making the 
modification. 'The licensee's method comported with cur
rent NRC regulatory guidance. In dismissing the conten
tion, the board concluded, as a matter of law, that if regu
latory requirements were met, the board could not limit a 
licensee's choice of actions, cven if one method was 
clearly better than the other. 

Civil Penalties 

In Fewell Geotechfrlcal Engineering, Ltd., (LBP-91-29, 
33 NRC 561, (1991», the staff ordered a radiographer to 
be suspended from his job for three years for violating op
erating procedures and not being truthful. The Licensing 
Board modified the order by reducing the period of sus
pension to nine months and requiring the radiographer to 
serve three months as a radiographer's assistant, before 
resuming work as a radiographer. In reducing the penalty, 
the board differentiated between types of willful miscon
duct. The willfulness in question here-lying while in·a 
panicked and in stressed state of mind-was not deemed 
as culpable as in those cases where individuals have inten
tionally plotted to deceive the NRC. 

Written Testimony 

In the Tulsa Gamma Ray, Inc. (LBP-91-25, 33 NRC 535 
(1991» civil penalty' proceeding, a party requested that 
the licensee, an Oklahoma radiography company, be re
quired to file written testimony, as opposed to being able 
to use live testimony, at the hearing. The Licensing Board 
held that the licensee in a civil penalty case has a right to 
present live testimony where credibility is a significant 
factor. 

Inspection Fees 

In a show-cause proceeding seeking license revocation 
for failure to pay an NRC inspection fee, a Missouri
based byproduct material licensee had requested a waiver 
of that fee on the ground that its licensed equipment was 
used exclusively for government projects (Rhodes-Sayre & 
Associates, Inc., LBP-91-15, 33 NRC 535 (1991». The Li
censing Board considered this request and also took up 
the question whether the staff should have imposed some 
lesser sanction than license revocation. The board con
cluded that there was no abuse of staff discretion in either 



instance, and also found that the enforcement actions 
taken were consistent with other similar NRC actions and 
with the Commission's regulations. 

COMMISSION DECISIONS 

Some of the Commission's more significant decisions 
during fiscal year 1991 are discussed below. 

Yankee-Rowe Nuclear Power Plant 

In June 1991, the Union of Concerned Scientists and 
the New England Coalition on Nuclear Pollution filed a 
Petition for Emergency Enforcement Action and Re
quest for Public Hearing with the Commission, seeking 
the immediate shutdown of the Yankee-Rowe (Mass.) 
nuclear plant. They asserted that the plant was in viola~ 
tion of NRC requirements for pressure vessel integrity 
and that, therefore, the Commission could have no rea
sonable assurance that the facility did not pose undue risk 
to public health and safety. Petitioners also asserted that 
the NRC staff had acquiesced in the licensee's noncom
pliance with NRC requirements, for which reason peti
tioners requested emergency action from the Commis
sion itself, rather than requesting action from the 
Executive Director of Operations, under 10 CFR 2.206. 
They also asked the Commission to refrain from further 
ex parte contact with the staff and with Yankee-Rowe 
Atomic Energy Company and to order an adjudicatory 
hearing to determine facility compliance with NRC regu
lations. 

In Yankee Atomic Electric Company (Yankee-Rowe nu
clear power plant, CLI- 91-11, 34 NRC 3 (1991», the 
Commission held that it would rule directly on this peti
tion, since it always retains the power to take jurisdiction 
in any petition before it, and because the question had 
sufficient public importance to warrant this action. The 
Commission denied the request on ex parte communica
tions, noting that its rules on expw1e do not formally apply 
until a notice of hearing is filed. 

The Commission held that the NRC staff had been cor
rect in denying petitioners' initial request for immediate 
shutdown, in view of staff's conservative analysis of the 
risk posed by Pressurized Thermal Shock (PTS) events, 
and because the licensee was in compliance with 10 CFR 
Part 50, Appendix G, and with the safety considerations 
of Appendix H. The Commission also agreed with the 
staff's conclusion that it was imprudent to permit contin
ued operation beyond the end of Cycle 21 (approximately 
April 1992) pending resolution of PTS uncertainties. 

The Commission noted that an immediate plant shut
down would not contribute to a quicker resolution of the 
fYI'S uncertainties. In light of the circumstances, as a mat
ter of prudent regulatory judgment, the Commission or
dered that the following actions be taken: (1) that the li
censee submit to the NRC its evaluation and plan of 
modifications to its operating conditions that will provide 
a greater safety margin against reactor vessel failure from 
a PTS challenge, by a factor of 5-to-l0, through a mix of 
hardware modifications, human resource allocations, and 
operating procedure modifications; (2) that the NRC staff 
review the licensee's evaluation and promptly report the 
results to the Commission; if the staff concludes that the 
modifications are acceptable, it shall prepare a confi
rmatory order, to be issued upon Commission approval, 
directing the licensee to make the modifications in plant 
operating procedures within two weeks of the order; (3) 
that, if the licensee or staff determines that proposed 
modifications in proced ure would not be effective, the 
staff return to the Commission for further guidance; (4) 
that the licensee submit its plan to resolve uncertainties 
in the chemical and metallurgical characteristics of the re
actor vessel; (5) that the staff monitor licensee's imple
mentation of the test plan and advise the Commission of 
the earliest date that the tests may be run; (6) that the li
censee make monthly reports to staff and petitioners; (7) 
that petitioners be kept informed of developments, have 
access to all relevant documents, and attend all meetings; 
and (8) that in no eve'nt would operation of Yankee-Rowe 
continue past April 15, 1992, without Commission ap
proval. 

State of Illinois Request 

In 1989, the State of Illinois requested that its Agree
ment with the NRC be amended to provide Illinois with 
regulatory authority over uranium and thorium mill tail
ings. In support of its request, Il1inois submitted its radia
tion control program for NRC staff assessment. The staff 
published its assessment for public comment on March 
28, 1990 (55 FR 11,459). The Kerr-McGee Chemical Cor
poration holds an NRC license for the West Chicago 
Rare Earths Facility, which contains a large quantity of 
thorium mill tailings. Kerr-McGee filed comments ob
jecting to the proposed amended agreement and also 
filed a motion demanding a full adjudicatory hearing on 
the effect on operation of the West Chicago facility of any 
Illinois requiremen ts which differ from NRC require
ments. 

In State of Illinois (Amendment Number One to the 
Section 274 Agreement between the NRC and Illinois), 
CLI-90-09, 32 NRC 210 (1990», the Commission denied 
Kerr-McGee's petition for a hearing and announced it 
had decided to enter into an amended agreement with Il
linois. The amended agreement became effective on No
vember 1,1990 (55 FR 46,591). In denying Kerr-McGee's 
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motion for a hearing, the Commission agreed that section 
2740 of the Atomic Energy Act requires the Commission 
to provide an opportunity for hearing on the effect of Illi
nois' differing requirements at the West Chicago site but 
found that this site-specific obligation would arise only 
later, when and if Illinois seeks to impose such differing 
requirements. Kerr-McGee's subsequent petition for re
consideration was also denied. 

A separate, but related, adjudicatory proceeding, which 
concerned an amendment to Kerr-McGee's NRC license 
which would permit Kerr-McGee to bury the tailings 
waste on-site, remains pending before the Commission. 
On February 28, 1991, the Appeal Board issued a deci
sion in this proceeding vacating the license amendment 
which had been authorized by the Licensing Board (Kerr
McGee Chemical Corporation, ALAB-944, 33 NRC 81 
(1991». Kerr-McGee petitioned for Commission review 
of this decision. On July 3, 1991, the Commission, upon 
joint motion of the parties, issued an order holding this 
proceeding in abeyance for six months to allow the parties 
time to reach a negotiated settlement. 

Shoreham Nuclear Power Plant 

The Commission issued a number of significant deci
sions during the report period pertaining to the 
Shoreham (N.Y.) nuclear power plant. 

In March 1990, the NRC staff had issued a Confi
rmatory Order Modifying License prohibiting the Long 
Island Lighting Company ("LILCO") from "placing any 
nuclear fuel in the Shoreham reactor vessel without prior 
approval of the NRC" (55 FR 12,758 (April 5, 1990». The 
staff had also published notices allowing changes in the 
physical security plan for the plant (55 FR 10,528 (March 
21, 1990» and easing off-site emergency preparedness 
standards (55 FR 12,076 (March 30, 1990». Scientists and 
Engineers for Secure Energy (SE2) and Shoreham-Wad
ing River School District (Shoreham-Wading) filed a Peti
tion to Intervene and Request for Hearing, in response. 

Petitioners sought various remedies, including an order 
directing the staff to prepare an Environmental Impact 
Statement (EIS) on the proposed decommissioning and, 
in the EIS, to consider resumed operation as an alterna
tive to decommissioning. They claimed that the actions 
taken by LILCO and the staff amounted to a de facto de
commissioning, triggering the imposition of requirements 
set forth in the National Environmental Policy Act 
(NEPA). 

In Long Island Lighting Company (Shoreham Unit 1 nu
clear power plant, CLI-90-8, 32 NRC 201 (1990»), the 
Commission held that the Atomic Energy Act and NEP A 
did not require the NRC to consider the plant's resumed 

operation as an alternative to decommissioning in an en
vironmental review. The Commission noted that basic 
NEPA principles require that an agency consider "rea
sonable" alternatives (NRDC v. lY!orton, 458 F.2d 827, 834 
(D.C. Cir. 1972», but that the Commission was not "to 
devote itself to extended discussion of the environmental 
impact of alternatives so remote from reality as to depend 
on, say, the repeal ofthe antitrust laws." The Commissiun 
also stated that "[u]nder NRC regulations, the NRC must 
approve of a licensee's decommissioning plan ... but no
where in our regulations is it contemplated that the NRC 
would need to approve of a licensee's decision that a plant 
should not be operated." The Commission also noted 
that, except in highly unusual circumstances, not present 
here, "the NRC lacks authority to direct a licensee to op
erate a licensed facility." The Commission also found that 
"resumed operation" was not a "reasonable" alternative 
to decommissioning, under the NEPA "rule of reason." 

SE2 and Shoreham-Wading next petitioned the Com
mission for a hearing when LILCO requested an amend
ment that would change its license from one to "possess, 
use, and operate" Shoreham to one to "possess, use, but 
not operate the facility" (Long Island Lighting Company 
(Shoreham Unit 1 nuclear power plant), CLI-91-1, 33 
NRC 1 (1991). Petitioners claimed this requested 
amendment constituted a "possession only" license, 
which the Commission must deny, because LILCO had 
riot yet submitted its decommissioning plan pursuant to 
10 CFR 50.82(a). 

The Commission agreed with petitioners that granting 
LILCO's request would convert its license to a "posses
sion only" license. However, the Commission stated that 
neither regulations, NEP A, nor policy considerations re
quired a decommissioning p]an to be submitted in con
junction with a "possession only" license application. The 
Commission then forwarded petitioners' request to inter
vene, and its own guidance regarding the "possession 
only" license, to the Licensing Board. 

SE2 and Shoreham-Wading then filed a petition for re
consideration of CLI- 90-8, 32 NRC 201 (1990). Amicus 
curiae briefs were filed by the Secretary of Energy (DOE), 
the Council on Environmental Quality, the Long Island 
Power Authority (LIP A), and the State of New York. The 
Commission denied this petition because petitioners 
failed to demonstrate any legal flaw in CLI-90-8 Long Is
land Lighting Company (Shoreham Unit 1 nuclear power 
plant), CLI-91-2, 33 NRC 61 (1991». 

In view of world events taking p]ace at the time (armed 
conflict in the Persian Gulf), the Commission decided to 
issue guidance to the parties regarding potential requests 
for NRC action under sections 108, 186(c), or 188 of the 
AEA. The Commission stated that, under the Energy Re
organization Act of 1974, prior action by DOE is neces
sary before the NRC can act under any of the three sec-



tions. Under section 108, once Congress declares war or a 
national emergency, DOE must issue a finding that it is 
necessary to the common defense and security to order 
operation of the plant. Under section 186(c), after the 
revocation of any license, DOE must issue a finding that 
operation of the facility is "of extreme importance to the 
national defense and security" of the United States. Fi
nally, under section 188, again after revocation of a li
cense, DOE must issue a finding that plant operation is 
necessary for DOE's "production program," file a peti
tion with the NRC requesting ordering of operation and 
explaining who would bear the expenses for just compen
sation to the utility for its expenses. 

Finally, in Long Island Lighting Company (Shoreham 
Unit 1 nuclear power plant, CLI-91~8, 33 NRC 461 
(1991», the Commission declined petitions to reconsider 
CLI~90-8 and CLI-91-2; it further denied a request for 
the NRC staff to cease review of pending matters and to 
hold all future Shoreham proceedings in abeyance pend
ing completion of proceedings in the New York Court of 
Appeals. 

The Commission acknowledged there was a "non-triv
ial" possibility that the Settlement Agreement would be 
modified or vacated by the court. However, the Commis
sion held that such a modification or vacation would not 
have an adverse impact on the primary holdings in both its 
rulings, i.e., that the decision not to operate Shoreham 
was a private one and that NEPA only requires the NRC 
to consider alternative methods of decommissioning. The 
Commission stated "[t]hus there is nothing before the 
New York Court of Appeals that is central to our deci
sion." 

Acting on the staff's recommendation that Shoreham's 
license be converted to a "possession only" license, the 
Commission approved that recommendation, subject to 
an administrative stay to allow petitioners time to seek a 
possible judicial stay. 

JUDICIAL REVIEW 

The more significant litigation involving the Commis
sion during fiscal year 1991 is summarized below. 

Pending Cases 

Critical Mass Energy Project v. NRC. (No. 90-5120 (D.C. 
Cir.).) This is a protracted Freedom of Information Act 
suit (pending since 1984) in which plaintiffs seek access to 
"SEE-IN" documents prepared by the nuclear industry's 
Institute of Nuclear Power Operations (INPO) and 

shared with the NRC. In March 1990, the District Court 
granted summary judgment to the NRC on the ground 
that SEE-IN documents were exempt from disclosure un
der FOIA's exemption 4 (protecting "confidential" com
mercial information). The court reasoned that the docu
ments warranted protection because their disclosure 
might disrupt the NRC's beneficial relationship with 
INPO. 

The Court of Appeals reversed the District Court's 
judgment and remanded the case. The court began with 
the proposition, first stated in National Parks & Conserva
tionAssociation v. Morton (498 F.2d 765 (D.C. Cir., 1974», 
that exemption 4 applies only where disclosure would 
jeopardize one of two interests: (1) the government's 
need for continuing access to commercial data, or (2) the 
need to safeguard submitters of commercial information 
from competitive harm. All concede that the second in
terest was not at stake. 

The court then flatly rejected the District Court's as
serted basis for applying exemption 4: the loss of agency 
efficiency and effectiveness because of hostile relations 
with INPO resulting from FOIA disclosure. The court 
held that NRC's fear of making INPO "unhappy" was in
sufficient to justify withholding INPO documents from 
public disclosure, particularly where IN PO conceded that 
it would continue preparing the documents, regardless of 
their availability under FOIA, and where the NRC con
ceded that it had the authority to compel INPO's mem
bers to share the documents with the agency. 

The court also rejected on the current record the alter
native NRC argument (not embraced by the District 
Court) that FOIA disclosure would make INPO's SEE
IN documents less useful. The NRC had contended that 
the sources for the INPO documents-frequently work
ers and officials at reactors-would be less candid in their 
evaluations should public disclosure become the norm. 
The problem with this argument, according to the court, 
was that it rested on "self-interested speculations" by 
NRC and INPO officials, rather than on testimony from 
"working level employees." It thus remanded the ques
tions for further fact-finding. 

The Department of Justice (DOJ) sought rehearing en 
bane on the exemption 4 question. On September 6,1991, 
the full Court of Appeals vacated the panel decision and 
granted rehearing en bane, The full court is prepared to 
consider the question raised in the DOJ rehearing peti
tion: whether FOIA exemption 4 requires an agency to 
show that its access to data actually would be impeded by 
disclosure. DOl's reading of exemption 4-which was 
suggested by two of the panel judges in their concur
rence-is that it offers blanket protection to all commer
cial documents submitted to agencies by outsiders, pro
vided that the outsider itself treats the documents as 
confidential. There is no need, under this reading of ex-
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emption 4, to inquire whether non- disclosure is necessary 
to protect agency access to information. 

Kerr-McGee Chemical Corp. v. NRC. (No. 90-1534 
(D.C. Cir.).) This lawsuit challenges the Commission's 
decision to amend the existing agreement between the 
NRC and the State of Illinois to permit Illinois to assume 
regulatory jurisdiction over uranium and thorium mill 
tailings. (See "Commission Decisions," above). Petitioner 
is the owner of a contaminated site in the City of West 
Chicago, Ill., that falls within the State's jurisdiction un
der the new agreement. 

After petitioner filed its brief in the Court of Appeals, 
and while the NRC was preparing its own, it was learned 
that petitioner and the State were engaged in settlement 
negotiations concerning the further disposition of the 
contaminated West Chicago site. The parties then jointly 
moved the Court of Appeals to hold the case in abeyance 
for a six-month period pending the possible settlement. 
On June 15, 1991 the Court of Appeals granted the mo
tion, and issued an order requiring status reports at 
60-day intervals. 

Nuclear Information and Resource Service, et al. v. NRC. 
(No. 89-1381 (D.C. Cir.).) In December 1990, the NRC 
and NUMARC sought panel rehearing or en bane rehear
ing of the D.C. Circuit decision invalidating (in part) the 
Commission's standardization rule (10 CFR Part 52). On 
March 27, 1991, the D.C. Circuit Court issued an order 
granting the suggestions for rehearing en bane. The origi
nal panel, while upholding the rule's provisions for early 
site selection, standardized designs, and combined con
struction permits and operating licenses, had struck down 
the part of the rule limiting the right to a formal post-con
struction hearing to one issue: whether the acceptance 
criteria in the combined license have been met. 

The full court issued an order setting a briefing sched
ule and asking the parties to address specific questions 
concerning the validity of the abbreviated Part 52licens
ing procedures under the Atomic Energy Act, the contin
ued validity of a 1984 decision (Union of Concerned Scien
tists v. NRC) in light of Chevron v. NRDC, and the 
reviewability of post-construction safety determinations 
under Part 52. 

Shoreham-Wading River School District v. NRC. (No. 
91-1140 & 91-1301 (D.C. Cir., July 19, 1991).) These two 
cases are the third and fourth in a series of lawsuits seek
ing to undo the shutdown of the Shoreham nuclear power 
plant on Long Island, N.Y. (They were consolidated by 
the District of Columbia Circuit.) The actions primarily 
challenge the issuance of a "possession only" license for 
Shoreham. Petitioners sought an emergency stay of the 
license. In a very unusual move, the Department of Jus
tice, which normally joins in NRC pleadings, filed its own 

memorandum supporting petitioners' stay request. DOl 
argued, as the Department of Energy had before the 
Commission, that Shoreham should remain in opera
tional readiness, at least until the NRC performs environ
mental studies of its shutdown. 

The NRC filed an opposition to petitioners' motion. 
The Court of Appeals issued an order denying the stay. 
The terse court order stated simply that "[p ]etitioners 
have not demonstrated satisfaction of the stringent stan
dards necessary for a stay." The court also denied peti
tioners' request to expedite the appeal. Petitioners un
successfully sought a stay in the Supreme Court. The case 
was being briefed on the merits at the close of the report 
period. 

Significant Judicial Decisions 

Commonwealth of Massachusetts v. NRC. (924 F.2d 311 
(D.C. Cir. 1991), cert. denied, 60 USLW 3265 (US 1991).) 
A panel of the District of Columbia Circuit unanimously 
upheld the Commission's decision giving "immediate ef
fect" to a Licensing Board decision authorizing a full
power license for the Seabrook (N.H.) nuclear power 
plant. With one exception, the Court of Appeals rejected 
the various arguments made by the Commonwealth of 
Massachusetts and other challengers to Seabrook's li
cense. 

Initially, the court agreed with NRC's argument that 
the court had jurisdiction over the Commission's "imme
diate effectiveness" decision only (and decisions sub
sumed in it), and not the full range of Seabrook decisions 
rendered by the Commission's regulatory bodies. The 
court then turned to the fundamental question in the 
case: whether petitioners were correct that the Commis
sion's emergency planning regulations "require [the] 
Commission to judge an emergency plan in terms of the 
actual dose of radiation received by a particular EPZ 
[Emergency Planning Zone] population in a hypothetical 
accident scenario." The court rejected petitioners' read
ing of the regulations, and deferred to the NRC's view 
that compliance with the 16 planning standards in 10 CPR 
50.47(b) satisfied the regulatory goal of "reasonable as
surance" of "adequate protective measures." The court 
found nothing in the text of the regulations, in the Com
mission deliberations adopting them, or in the NRC's 
enabling legislation that required the "actual dose" ap
proach demanded by petitioners. 

The court also upheld the Commission's decision, in its 
"immediate effectiveness" determination, that Seabrook 
could begin operations despite the Appeal Board's re
mand of certain emergency planning issues to the Licens
ing Board. The court accepted the Commission's ration
ale that these issues were "not significant for the plant in 
question" (10 CFR 50.47(c)). 



A panel of the District of Columbia 
Circuit Court upheld the Commission's 
decision giving "immediate effect" to a 
Licensing Hoard decision authorizing a 
full"power license for the Seabrook 
(N.H.) plant, shown here. The Circuit 
Court also upheld the Commission's de
cision that Seabrook could begin opera
tions despite an Appeal Board's remand 
of certain emergency planning issues to 
the Licensing Board. The Supreme 
Court denied certiorari to petitioners in 
the case, in October 1991. 

Finally, the court considered two issues that had come 
up in connection with the low-power license, but in the 
court's view remained relevant to the full-power license. 
First, it upheld as "sensible" the Licensing and Appeal 
Board's rejection of petitioners' claim that their conten
tion fOGusing on aquatic blockage of cooling systems 
should be construed to cover aquatic corrosion as well. 

Second, it remanded for "reasoned decision-making" 
the question whether it was permissible to reject petition
ers' late-filed contention on the June 1988 full-participa
tion exercise of the emergency plan. The court upheld as 
"reasonable" the Appeal Board's conclusion that peti
tioners had waited too long to proffer their contention, 
and therefore did not satisfy the "good cause" for lateness 
element of the five-factor "late-filed" test, but the court 
felt that the Appeal Board had failed to consider the "ma
teriality" of the contention in, addressing the other four 
elements. The court was not entirely clear as to whether it 
viewed "materiality" as implicit in the existing five-factor 
test or as a factor imposed by section 189a of the Atomic 
Energy Act, as construed in Union of Concerned Scientists 
v. NRC (735 F.2d 1437 (D.C. Cir. 1984), cert. denied, 469 
U.S. 1132 (1985». The court did comment that the NRC's 
five-factor test seemed "not well suited," and "odd," in 
the context of exercise contentions. The court also re
jected as too "terse" the Appeal Board's alternative ex
planation that petitioners' contention did not meet the 
Commission's "fundamental Haw" standard for exercise 
contentions. 

Despite the remand for further explanation on the ex
ercise contention, the court did not vacate Seabrook's li
cense. The court decided "against imposing an immensely 

disruptive interim status quo" where there seemed to be 
no "ongoing Haws" and where "a clean record" in 
Seabrook's most recent full-participation exercise (in De
cember 1990) "willlikcly moot this issue." 

T'he Supreme Court denied certiorari in this case on Oc
tober 7, 1991. 

Public Citizen v. NRC (940 F.2d 679 (D.C. Cir. 1991).) 
This lawsuit was brought by Public Citizen and other or
ganizations to challenge the Commission's 1990 issuance 
of a "Below Regulatory Concern" (BRC) policy state
ment. That statement articulated an approach, setting 
numerical ranges, for deregulating (as "below regulatory 
concern") activity involving exposures to extremely low 
~evels of radiation. Petitioners argued that the ERC pol
ICY statement amounted to a substantive rule, issued im
properly without notice and comment and without the re
quired environmental review under the National 
Environmental Policy Act. Petitioners also attacked the 
substance of the BRC policy as lying outside the general 
consensus of expert opinion on safe levels of low-level ra
diation exposures. 

The Court of Appeals issued a decision rejecting peti
tioners' suit as unripe. On the question of whether the 
policy statement amounted to an improperly issued bind
ing rule, the court concluded that the "statement sends 
mixed messages." The court pointed to "some unequivo
cal language" in the statement, and to "as many indica
tions cutting the other way." The court concluded, there
fore, that with the "statement's own signals being in 
conflict, only Commission practice under the policy can 
make the issue determinable and thus fit for review." 
Since the Commission had as yet taken no action under 
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the BRC policy, the court decided not to review it at that 
time. 

Similarly, the court cited the "ripeness" issue to avoid 
addressing the NEP A questions. The court agreed with 
the NRC argument that the "BRC policy is not mature 
enough to constitute a 'proposal' for 'action.'" The court 
characterized as "premature" petitioners' concern that 
the Commission would review ERC environmental con
cerns piecemeal. The court stated that "the very existence 
of the policy statement will (ironically) give petitioners an 
argument that BRC exemptions arc so 'related' as to re
quire a programmatic Environmental Impact Statement 
once the Commission actually confronts a specific request 
for exemption." 

Finally, the court, taking note of the Commission's re
cently declared moratorium on implementation of the 
BRC policy, concluded that its judgments regarding ripe
ness passed over any question as to "whether the new de
yelopments create additional grounds for deferring re
view." 

Shoreham-Wading River School District, et al. v. NRC. 
(931 F.2d 102 (D.C. Cir. 1990).) This is the second lawsuit 
brought by the Shoreham-Wading River Central School 
District and the Scientists and Engineers for Secure En
ergy against the NRC for failure to perform an environ
mental review of the consequences of decommissioning 
the Shoreham (N.H.) plant. The D.C. Circuit dismissed 
the first suit for lack of a reviewable final order. Petition
ers returned to the D.C. Circuit claiming that the NRC 
improperly allowed Shoreham's owners an exemption 
from full insurance coverage and was about to relax 
Shoreham's emergency preparedness and physical secu
rity requirements without preparing the environmental 
impact statement required by NEP A. Petitioners sought 
an emergency stay of the NRC's actions. The NH.C ar
gued primarily that petitioners had shown no irreparable 
injury and that the NRC had not yet authorizecl any"irre
versible" step toward decommissioning that might trigger 
the agency's NEPA duties. On May 11, 1990, the court 
denied petitioners' request for a stay and denied their mo
tion for an expedited appeal. The case was argued on 
March 11, 1991, and the court issued its decision on April 
30, 1991. 

In its decision, the court described the Shoreham plant 
as "all dressed up with nowhere to go." The court was not 
persuaded by petitioners' arguments (1) that the NRC 
had unreasonably delayed disposition of petitioners' 
2.206 petition, (2) that a Commission Confirmatory Or
der (requiring NRC permission to restart Shoreham) 
should not have been made immediately effective, (3) 
that the Commission ought not have granted Shoreham 
an exemption form the insurance requirements applica
ble to operating plants. and (4) that the Commi.ssion was 

required to perform a full environmental analysis of 
Shoreham's decommissioning in connection with the Co
nfirmatory Order or the insurance exemption. On this 
last point, the court reasoned that "[ n ]either action com
mits LILCO or the Commission to decommissioning or 
constrains their choices one whit." 

In closing, the court recognized "that petitioners are 
here primarily because of a commitment to nuclear en
ergy," but admonished them that "their track is almost 
certainly counter-productive." The court pointed out 
that, by making it more costly to exit from the nuclear in
dustry, petitioners were, in effect, discouraging entrance 
·into the industry. Petitioners did not seek certiorari in the 
Supreme Court. 

State of New York v. United States. (No. 90-6031, 
91-6033,91-6035 (2d Cir., August 9, 1991).) This case in
volved an appeal of a District Court decision dismissing 
the constitutional challenge by New York State and Al
leganyand Cortland Counties to the Low Level Waste 
Policy Amendments Act of 1985,42 USC 2021 et seq. The 
State and counties had argued that the Act violated the 
Tenth Amendment's guaranty of State sovereignty. The 
U.S. Court of Appeals for the Second Circuit issued an 
opinion affirming the District Court judgment. 

The Court of Appeals agreed with the NRC's argument 
that Garcia v. San Antonio Metropolitan Transportation 
Authority (469 U.S. 528 (1985)), and South Carolina v. 
Baker (485 U.S. 505 (1988)), govern this case. Garcia and 
Baker allow the courts to review Congressional enact
ments for infringing state sovereignty only where there is 
a defect in the political process or where constitutional 
equality among the states is jeopardized. In support of its 
analysis, the court quoted with approval a recent law re
view article written by Dan Berkovitz, a former NRC at
torney. Petitioners have sought review in the Supreme 
Court. 

Union of Concerned Scientists v. NRC. (920 F.2c150 (D.C. 
Cir. 1990).) This lawsuit challenged a 1989 NRC rule 
heightening the "threshold" pleading standards in licens
ing proceedings. Petitioner did not challenge the height
ened pleading standard alone but argued that the NRC 
ought not be permitted to impose tougher threshold 
pleading standards while, at the same time, adhering to its 
traditional approach on "late-filed" contentions. That ap
proach rests on a test balancing five factors: (1) good 
cause for lateness, (2) the availability of other means to 
protect the late petitioner, (3) the assistance to be ex
pected from the late petitioner, (4) the extent that the 
new petitioner's interest is protected by existing parties, 
and (5) the extent that the new petitioner will broaden the 
issues or delay the proceeding (10 CFR 2.714(a)). Peti
tioner argucd that late intervention should be automatic, 
without applying any balancing test, when the NRC staff 
releases safety or environmental documents containing 



new information. Otherwise, according to petitioner, the 
NRC would abrogate the hearing guaranty contained in 
section 189a of the Atomic Energy Act. 

The Court of Appeals issued a decision rejecting peti
tioner's position and upholding the NRC's new threshold 
contention rule and its traditional late-filed contention 
rule. The court started with the proposition that petition
er's "challenge to the NRC's procedural rules faces a 
steep uphill climb," because "the Act itself nowhere de
scribes the manner in which this 'hearing' is to be run." 

The court rejected petitioner's argument that an earlier 
D.C. Circuit case, Union of Concerned Scientists v. NRC 
(735 F.2d 1437 (D.C. Cir. 1984), .cert. denied, 469 U.S. 
1132 (1985», should be read "to require that a licensing 
proceeding embrace anything new revealed in the SER or 
the NEP A documents" or "that the NRC consequently 
may not employ the balancing test to preclude considera
tion of new 'information.'" The earlier UCS decision, 
ruled the court, does not guarantee a hearing on all new 
evidence, but holds merely that the NRC cannot refuse a 
hearing altogether on an issue that the NRC itself agrees 
is material to a licensing decision. 
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Management and 
Administrative Services 

This chapter deals with internal events and activities of 
the NRC, such as changes in Commission membership, 
consolidation of NRC offices in a single locale, notewor
thy aspects and initiatives in personnel management, the 
NRC's information resources, license fees levied and col
lected, activities of the Office of the Inspector General, 
contracts awarded by the Office of Small and Disadvan
taged Business Utilization and Civil Rights, and events 
and initiatives carried out under the Federal Women's 
Program. 

Changes Within the Commission 

Two changes occurred on the Commission during the 
year. On July 2, 1991, Dr. Ivan Selin was sworn in as 
Chairman of the Nuclear Regulatory Commission for a 
five-year term, extending to June 30, 1996. Chairman 
Selin succeeded Chairman Kenneth M. Carr, whose term 
expired on June 30, 1991. Dr. Selin had most recently 
served as Under Secretary of State for Management, the 
principal advisor to the Secretary of State on all matters 
involving the allocation of State Department resources. 
(See Chapter 1.) 

Filling the vacancy created in June of 1990, with the ex
piration of Commissioner Thomas Roberts' second term, 
E. Gail de Planque was sworn in as the newest member of 
the Commission, on December 16,1991, after the close of 
the report period. Commissioner de Planque had for
merly served as Director of the Environmental Measure
ments Laboratory of the Department of Energy. (Other 
changes and appointments at the senior staff level are re
ported in Chapter 1.) 

Headquarters Facility 

At the end of October 1991, a new conference center 
opened on the lobby level of NRC Headquarters, at One 
White Flint North, in Rockville, Md. The center contains 
three medium-sized conference rooms and a large confer
ence room which can be divided in half. The conference 
center at the lobby level facilitates meetings with NRC 
visitors because its location obviates the need for standard 
security and escort procedures. 

Groundbrcaking for construction of the second build
ing at the White Flint venue took place on September 12, 
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1991, and construction is scheduled for completion in late 
1993. The agency's consolidation plan calls for occupancy 
of the new facility beginning in 1994. (See below.) 

Consolidation of NRC Headquarters 

During the first half of fiscal year 1991, the Govern
ment and the developer agreed on lease terms and condi
tions for the construction of the second building of the 
two-building NRC headquarters complex, in Rockville, 
Md. Agreement also was reached among the parties con
cerning Montgomery County (Md.) restrictions on the 
site plan and traffic management. At the close of the re
port period, the first stages of site clearing and excavation 
for the second building had begun. The first building was 
purchased in 1986 and occupied in 1988. 

In addition to providing office space for more than 
1,400 people, the second building, Two White Flint 
North, will be equipped with a state-of-the-art Emer
gency Operations Center, central computer facility, a 
multi-purpose auditorium with a capacity of up to 300 
seats, a day-care centcr for infants and toddlers, and ex
panded staff training facilities and amenities for the use of 
the 2,450 people who will work in the two-building com
plex. The building is expected to be ready for occupancy 
by early 1994. (See Chapter 1.) 

PERSONNEL MANAGEMENT 

NRC Staff Ceilings 

During fiscal year 1991, the NRC expended a total of 
3,300 staff-years in carrying out its mission. Total staff
years included permanent full-time staff, part-time and 
temporary workers, and consultants. 

Recruitment 

During the report period, the NRC hired 329 employ
ees and lost 174 permanent full-time employees, the lat
tcr figure representing an attrition rate of 4.9 percent. 
During the period, the agency participated in 94 recruit
ment trips, or "job fairs." The recruitment effort gener
ated approximately 3,958 applications. Recruitment 



Commissioner E. Gail de Planquewas sworn in as a member 
of the U.S. Nuclear Regulatory Commission on December 16, 
1991, bringing the Commission to its full complement of five 
members. Commissioner de Planque had formerly served as 
Director ofthe DOE.'s Environmental Measurements Labora
tory in New York City. 

during the year depended on three key mechanisms-ad
vertisements, recruitment trips, and an applicant inven
tory Itracking system. 

Awards and Recognition 

In fiscal year 1991, the NRC continued to give full rec
ognition to and commendation of excellent performance 
on the part of agency staff. At the Annual Awards Cere
mony in May, the NRC presented eight NRC Distin
guished Service Awards and 34 Meritorious Service 
Awards, while recognizing those employees who had, dur
ing the year, received 665 Special Achievement Awards, 
380 High Quality Performance Salary Increases, five Sug
gestion Awards, and 137 Certificates of Appreciation. 
Two NRC Executives received Presidential Distinguished 

Executive Rank Awards, 12 received Presidential Merito
rious Executive Rank Awards, 88 received Senior Execu
tive Service (SES) bonuses, and 12 received SES Pay 
Level Increases. Besides these NRC citations, 16 NRC 
employees and one NRC office were nominated for 
awards by outside organizations, and one of the employ
ees and the nominated office received awards. 

Labor Relations 

The NRC and the National Treasury Employees Union 
(NTEU) began negotiating a new Collective Bargaining 
Agreement during the report period, reaching agreement 
on 14 articles that included these subjects: Grievances, 
Training and Development; Annual Leave; Day Care; 
and Official Time. Significant issues still open at the end 
of the fiscal year included: Hours of Work; Performance 
Awards; Reassignment of Resident Inspectors; and Un
ion Representation. The open issw~s were pending before 
the Federal Services Impasse Panel for resolution at the 
close of the report period. 

Training and Development 

The NRC provides more than 60 different on-site 
courses in reactor-related technology, probabilistic risk 
assessment, end-user computer applications, and the de
velopment of executive, management, supervisory and 
administrative skills. During the fiscal year, NRC employ
ees also participated in a wide variety of training and de
velopmental programs conducted at colleges and univer
sities, at other Government agencies, and in the private 
sector to improve performance and to assure up-to-date 
technical proficiency. 

In its effort to provide ample developmental opportu
nity to all the staff, the NRC sponsors a number of special 
programs and activities. To help employees clarify their 
career goals and to improve on-the-job performance, In
dividual Development Plan workshops were held 
throughout Headquarters and the Regions, and custom
ized career consultations with a career counselor were 
made available. Other programs sponsored by the agency 
during the period include: the Certified Professional Sec
retary Program, the Administrative Skills Enhancement 
Program, the Computer Science Development Program, 
the Women's Executive Leadership Program, the Execu
tive Potential Program for Mid-level Employees, and the 
Congressional Fellowship Program. In addition, a Gradu
ate Fellowship Program designed to develop technical ex
pertise in engineering, health physics, and specialized sci
entific disciplines was offered for the first time. 

The Probabilistic Risk Assessment (PRA) Technology 
Transfer Program continued to undergo redesigning and 
restructuring during the fiscal year. The objective of the 



revisions is to formulate curricula, develop innovative 
training aids, and to conduct training courses for PRA 
practitioners, NRC managers, inspectors and others with 
a need for general or in-depth knowledge of PRA tech
niques. The general goal of the PRA Program is to pro
vide training which will facilitate the wider use of PRA 
on-the-job. 

The NRC Supervisory and Managerial Development 
Program offers a wide range of courses for new managers 
and supervisors. Included in this program are courses in 
personnel supervision, personnel management practices, 
and the performance appraisal process. Several courses 
on equal employment opportunity and cultural diversity 
are also offered to new and experienced managers. 

During the report period, the NRC Individualized 
Learning Center continued to provide opportunities for 
improving staff knowledge and skill through the most cur
rent methods and media. The Center is designed to give 
employees convenient access to a wide variety of instruc
tion, using the latest in audio/video, computer-based, and 
multi-media programming. An option to borrow training 
programs was initiated during the fiscal year to further ex
pand employee opportunity to schedule extra training. 
The Learning Center provides 150 programs in a broad 
spectrum of subjects, including secretarial skills, project 
management, communication, management and supervi
sion, computer skills and employee assistance. 

Rotational Assignments 

During fiscal year 1991, the NRC increased the use of 
rotational assignments for the career development of em-

Consolidation of all NRC Headquarters 
personnel continued to progress during 
fiscal year 1991, with construction of the 
second headquarters building, White Flint 
Two North, now underway, following sev
eral delays. In the artist's rendering, the 
new building is depicted to the right of the 
existing building, One White Flint North; 
the comples is located at 11545 Rockville 
Pike in North Bethesda, Md., and cur
rently houses the Commission offices and 
most of the headquarters staff. 

ployees and to help meet agency staffing needs. Managers 
and supervisors were actively involved in identifying can
didates for 162 rotational assignments during the period. 

Executive Leadership Development 

Members of the Senior Executive Service (SES) contin
ued participation in an active rotational assignment pro
gram. Their assignments, which are intended to develop 
greater understanding of all aspects of the agency's op
erations, involved exchanges of assignments between 
Headquarters and the Regions, as well as inter-office ex
changes within Headquarters. To provide a forum for 
wide-ranging discussion of vital technical and administra
tive issues facing the NRC, the fourth annual NRC SES 
conference for all senior management personnel was con
ducted. During the report period, 14 executives attended 
Brookings Institution Education Programs and 22 at
tended the Federal Executive Institute. 

Voluntary Leave Transfer Program 

This program provides income protection to employees 
affected by a medical emergency, through the voluntary 
donation of annual leave by other employees. The provi
sional five-year program will expire on October 31, 1993. 
In fiscal year 1991, a total of 16 NRC employees received 
voluntary leave donations from fellow employees. 
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Employee Assistance and Health Programs 

During the fiscal year, the NRC Employee Assistance 
Program (EAP) staff continued to give individual coun
seling and referral assistance to NRC personnel with such 
problems as chemical dependency, job stress, chronic ill
ness, and family issues. The agency entered into an agree
ment with the Public Health Service to make EAP serv
ices readily accessible to regional and field personnel. 
Supervisors were trained in recognizing and confronting 
troubled employees and referring them to the EAP. The 
agency conducted programs for agency employees on a 
variety of substance abuse and wellness topics. The EAP 
sponsored several smoking-cessation programs, con
ducted by the American Lung Association. 

Health Units operated by the Public Health Service 
provided a variety of health services to headquarters em
ployees, including limited treatment and referral for on
the-job illness or injury; age-40-and-over physical exami
nations; screenings for diabetes, glaucoma, high blood 
pressure, and cancer; immunizations; and health aware
ness programs on topics such as gastro-intestinal disor
ders, AIDS, and auto-infusion. 

New Program Initiatives 

The NRC has begun developing policies and proce
dures to implement appropriate provisions of the Federal 
Employees Pay Comparability Act of 1990 (FEPCA). 
These include a Senior Level System, Relocation and Re
cruitment Bonuses, Retention Allowances, and Ad
vances in Pay. The Senior Level System will parallel the 
Senior Executive System (SES) and offer an alternative 
career development path for the NRC's non-supervisory 
technical, legal and administrative professional employ
ees. 

NRC INFORMATION RESOURCES 

NRC Office Automation 

During fiscal year 1991, the NRC successfully com
pleted the first year of a three-year project to improve of
fice automation. The Agency Upgrade of Technology for 
Office Systems (AUTOS) project will replace outdated 
and aged IBM 5520 and Displaywriter word-processing 
equipment with microcomputers configured into local 
area networks and wide area networks. State-of-the-art 

office assistance tools-such as word-processing, docu
mentation transmission, electronic mail, calendar sched
uling, and spreadsheets-will characterize this new envi
ronment. By the end of fiscal year 1993, all NRC staff will 
have a personal computer and be part of the AUTOS net
work. 

Nuclear Documents System 

The NRC's Nuclear Document System (NUDOCS) is 
the agency's centralized document search and retrieval 
system for information associated with the licensing and 
inspection of nuclear reactors and materials, as well as for 
documentation related to nuclear regulatory, adj
udicatory, and high-level and low-level waste issues. Dur
ing fiscal year 1991, in order to enhancc system capabiJi
ties and improve performance, the NUDOCS data base 
was moved to a .larger, more powerful Data General 
MV/400DO minicomputer. The upgrade to the MV/40000 
has dramatically enhanced system capabilities and per
formance and has resulted in a higher level of user satis
faction. NUDOCS users now have access to such en
hanced capabilities as customized searches, which 
facilitate the retrieval of documentation related to nu
clear plant licensing. The upgrade has also resulted in 
faster response time in preforming searches, and has in
creased the number of ports available for NUDOCS us
ers to access the system. Throughout the report period, 
the NRC continued to accommodate requests for access 
to the publicly available portion of the NUDOCS data 
base from such sources as the utilities, foreign entities, 
representatives of the news media, National Laborato
ries, universities and State governments. 

NRC Emergency Telecommunications System 

The regulatory requirements for emergency communi
cations are set forth in 10 CFR 50.47(b)(6) andlD CFR 
Part 50, Appendix E, IV.E.9d. Licensees are required to 
establish provisions for prompt communications among 
principal emergency response organizations, to emer
gency personnel and to the public. Currently, the NRC 
uses the public switched network (PSN) and a dedicated, 
single line network for the Emergency Telecommunica
tions System (ETS). Serious concerns were raised about 
blockage ofthe PSN, in case of an emergency and reduced 
reliability, and reduced reliability and maintenance prob
lems caused by aging and obsolete dedicated network 
equipment. Orders were issued to American Telephone 
and Telegraph to install Federal Telecommunications 
System (FrS) 2000 services at 119 nuclear power plants 
and emergency operations facilities. Installations at a1110-
cations are expected to be completed by spring of 199.1. 
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OFFICE OF THE INSPECTOR GENERAL 

In accordance with the Inspector General Act of 1978, 
the NRC Office of the Inspector General (OIG) was es
tablished, on April 15, 1989. It is one of 26 such statutory 
entities created within the Executive Branch. The Inspec
tor General is appointed by the President of the United 
States, with the advice and consent of the Senate. 

One of the primary goals of the OIG is to assist the 
NRC in operating more effectively and efficiently by 
identifying ways to improve the agency's programs and 
operations. The office also has oversight responsibilities 
regarding the conduct of NRC employees and contractor 
personnel. In executing its mission, the OIG carries out 
agency audits, inspections and investigations, and makes 
recommendations to NRC management as appropriate. 

During the fiscal year 1991, the OIG (1) completed 17 
audits of the NRC's operations and programs, (2) re
viewed 175 contract audit reports, (3) performed one con
tract audit, and (4) closed out 72 investigations. 

OIG Fiscal Year 1991 Audits 

A review of NRC's Emergency Planning Regulations. In 
1980, the NRC amended its regulations to require that 
"no operating license for a nuclear power reactor will be 
issued unless a finding is made by the NRC that the state 
of on-site and off-site emergency preparedness provides 
reasonable assurance that adequate protective measures 
can and will be taken in the event of a radiological emer
gency." Before that time, the NRC believed that the nu
clear power plant's safety systems were adequate to pro
tect the public from a release of radiation. The accident at 
the Three Mile Island (Pa.) plant in 1979 demonstrated 
that a nuclear plant'S safety systems alone were not ade
quate to assure protection of the public. 

At the request of Congress, the OIG initiated a review 
of the NRC's emergency planning regulations. OIG 
found that the NRC's stated objective of emergency plan
ning was not consistent with the objective set forth in 
NRC regulations. It was also learned that the NRC had 
determined that it could conduct its own review of off-site 
emergency plans. The OIG questioned the NRC's 
authority in this respect, because the President had as
signed the lead role for off-site emergency planning to the 
Federal Emergency Management Agency (FEMA). The 
OIG recommended that the NRC (1) modify its stated ob
jective of emergency planning and (2) determine whether 
NRC authority provides for the review of off-site emer
gency planning. In a February 22, 1991 memorandum re
sponding to the OIG recommendations, the NRC Gen-

eral Counsel concluded that the NRC has the authority to 
conduct its own review of off-site emergency plans. 

NRC's Management ofIndustry Reports. In passing the 
Energy Reorganization Act of 1974, the Congress im
posed requirements that the nuclear industry detect and 
report on any defective parts supplied for use in their fa
cilities. U rider Section 206 of the Act, a vendor or licensee 
is required to notify the NRC promptly whenever a defec
tive part that could pose a substantial safety hazard has 
been supplied to an NRC licensee. 

To satisfy this legislativc requirement, the NRC issued 
a regulation entitled "Reporting of Defects and Noncom
pliance," Title 10, Code of Federal Regulations, Part 21. 
Following the Three Mile Mile (TMI) accident, the NRC 
reaffirmed its intention to the President's Commission on 
TMI to improve its regulations by clarifying the reporting 
guidelines. The objective was to introduce reporting uni
formity and to provide for an earlier identification of de
fective parts and an earlier correction of problems associ
ated with such parts. The NRC committed itself to 
making these regulatory revisions by August of 1980. 

The OIG conducted an audit to determine whether the 
NRC's regulations and proposed revisions were adequate 
to ensure compliance with Section 206 of the Act. The 
010 also set out to ascertain whether the NRC's manage
ment of industry reports' was adequate to ensure prompt 
resolution of any hazardous condition created by reported 
defects. The OIG audit revealed that the NRC needed to 
improve its management of reports filed by licensees and 
vendors and to provide a more accurate, reliable and ef
fective system of review and response. Furthermore, the 
OIG concluded that the NRC needed to fulfill its com
mitment to the President's Commission on TMI by com
pleting the promised regulatory revisions. 

Seabrook Allegations Handled Appropriately. The 
OIG reviewed the manner in which the NRC handled al
legations made by the Employees Legal Project (ELP) 
concerning the safe operation of the Seabrook (N.H.) nu
clear power plant. The ELP is an independent group 
whose mission is to provide legal assistance and also ano
nymity to employees and former employees who have al
legations regarding nuclear power plants located in New 
England. 

The review was undertaken to determine whether the 
NRC staff had addressed the ELP allegations in accor
dance with agency policy and procedures. The review also 
focused on whether the Commission had adhered to es
tablished procedures in resolving these allegations before 
voting on a full-power operating license for the Seabrook 
facility. 

In the conduct of its investigation of the ELP allega
tions, the NRC staff expended over 1,000 inspection and 



managerial hours. The NRC staff concluded that the alle
gations were not material to the licensing of Seabrook and 
reported its findings to the Commission. The OIG analy
sis of the allegations and of the manner in which the staff 
handled them led to the conclusion that the NRC staff 
had received, evaluated and resolved the allegations in 
accordance with agency policies and procedures. The 
DIG also found that the Commission had followed estab
lished agency procedures in reviewing the allegations and 
had resolved them before voting on the full-power license 
for the Seabrook plant. 

An Audit of NRC's License Fee Billing Process. The 
NRC is one of the few Federal agencies required by law to 
collect approximately 100 percent of funds to attain its 
budget authority from fees for services rendered. The 
NRC collects fees for such services as its review of appli
cations for new licensees and its inspection of licensee op
erations. 

The OIG reviewed the NRC's license fee processing 
(Part 170) to determine the adequacy of the NRC's billing 
procedures and of related internal controls for these fees. 
The OIG examined the costs of services to determine 
their accuracy and to judge whether they were being 
billed in a timely manner. 

The OIG found that, although the NRC was taking 
steps to improve its billing operations through increased 
automation, additional corrective measures were needed 
to achieve full compliance with T'reasury Department re
quirements. The time-frames established by the NRC for 
its billing processes signiJicantly exceeded those specified 
by the Treasury Department. The OIG also found that 
fundamental deficiencies existed in the accumulating, ed
iting and processing of cost data. These deficiencies 
added to the time required to produce an accurate bill. 
Program managers agreed with the OIG's recommenda
tions to correct these and other billing inadequacies. 

The Debt Collection Act. In 1982, the Congress enacted 
the Debt Collection Act to facilitate debt collection 
within the Federal Government. Under the authority of 
the Act, the Office of Management and Budget (OMB) 
issued Circular A-129, entitled "Managing Federal 
Credit Programs," which prescribes policies for collecting 
Federal loans and other debts. 

The NRC is required to collect fees for services pro
vided to its licensees in accordance with Title V of the In
dependent Offices Appropriation Act of 1952. The OIG 
reviewed the NRC's debt collection process for delin
quent accounts, in order to determine whether the agency 
was in compliance with certain follow-up provisions of the 
Debt Collection Act and Circular A-129. The inquiry re
vealed that the NRC was not in full compliance with the 
Act or the OMB circular. The NRC had not computer-

ized its system for collecting debts and did not routinely 
compute and apply to interest accruals, penalties and 
other administrative charges to its accounts. 

The NRC's practice of manual bookkeeping and collec
tion of delinquent accounts was not adequate to achieve 
full compliance with the Act or the OMB circular. The 
OIG recommended that the NRC develop an automated 
system for ensuring adequate follow-up on overdue ac
counts and for computing all applicable interest and other 
charges. 

The Prompt Payment Act of 1982, The OIG assessed 
the timeliness of the NRC's payments to vendors and 
evaluated the agency's compliance with the Prompt Pay
ment Act of 1982, as amended. Congress adopted this leg
islation to give incentives to the Federal Government to 
pay its bills promptly and to ensure that the Government 
pays its contractors in a predictable and timely manner. 

In its review, the OIG found that the NRC was not fully 
complying with this Act. The NRC failed to take advan
tage of available discounts. The DIG recommended that 
the NRC fully automate its payment system, provide its 
staff with proper training, and document procedures to 
implemen t the Act. 

OIG Fiscal Year 1991 Investigations 

Alleged ThreatAgainst Nuclear Power Plant Employee. 
The OIG received information that a nuclear power plant 
employee had been verbally threatened by a co-worker. 
At the time of the alleged threat, the employee had been 
providing information to the NRC and to the OIG about 
certain hazards at the plant. The employee interpreted 
the alleged threat as a message from plant managers that 
the employee should no longer cooperate with NRC in
vestigators. 

Insufficient information was developed to substantiate 
that the alleged offender had intended to threaten or 
harm the employee or to convey any message from the 
plant managers. It was later determined, however, that, 
during the OIG's investigation, the alleged offender 
made false statements to Federal investigators. That case 
has been referred to the U.S. Attorney's office. 

Licensee Failed to Provide Requested Documents to 
NRC Inspectors. The OIG received an allegation that 
plant managers at a nuclear facility had deliberately with
held documents from the NRC that revealed serious 
problems of a technical nature. The OIG investigation 
disclosed that the NRC inspector had not received certain 
pertinent documents that the plant managers had prom
ised to provide. It was also concluded that plant managers 
had been negligent in failing to ensure that the NRC 

213 



inspector received all requested documents. The OIG 
staff found that on two previous occasions NRC inspec
tors had not received documents that they had requested. 
The report was referred to NRC management for appro
priate action. 

Abuse of' Federal Telecommuncations System Calls. 
The OIG received an allegation that an NRC employee 
had used the NRC Federal Telecommunications System 
(FrS) to place frequent personal long-distance calls. An 
DIG investigation confirmed that, over a five-year period, 
the employee had used the FTS to place more than 200 
personal calls. The matter was referred to the U.S. Attor
ney's office. 

The NRC Failed to Investigate Allegation of Licensee 
Wrongdoing. During an investigation at a nuclear power 
plant, the OIG received information that NRC regional 
staff may have been informed of possible licensee wrong
doing but failed to properly record and investigate the al
legation. 

The DIG determined that the allegation had not, in 
fact, been entered into the NRC management tracking 
system, because the staff had failed to follow procedures. 
Consequently, the allegation concerning licensee wrong
doing had not been controlled, evaluated or resolved by 
the NRC staff. An investigation of the licensee wrongdo
ing was subsequently undertaken. 

investigation of False Labor Charges. NRC managers 
advised the OIG that a subcontractor appeared to have 
submitted false labor charges to the NRC, over a three
month period. The OIG's investigation revealed that the 
owner and an employee of a subcontracting firm had 
billed the NRC for more than $40,000 for hours not 
worked. The case was referred to the U.S. Attorney's of
fice. 

Conflict·of·Interest Laws Violated. The OIG received 
an allegation that two former NRC supervisors had been 
involved in a matter possible involving a conflict of inter
est. The DIG investigation snowed that, following termi
nation of their employment with the NRC, the supervi
sors had provided an affidavit supporting an electric 
utility's rebuttal of an enforcement action proposed by 
the NRC. This post-employment activity is prohibited by 
Title 18, Section 207, of the United States Code. The case 
was referred to the U.S. Attorney's office. 

FINANCIAL MANAGEMENT 

Contracting 

In fiscal year 1991, NRC contracting with commercial 
firms for technical assistance, research and general pur
chases totaled approximately $96,509,512. Contracts un
der the Small Business Innovative Research Program 
came to $475,289, and grants and cooperative agreements 
with education and non-profit institutions totaled 
$3,034,469. 

NRC License and Annual 

The Omnibus Budget Reconciliation Act of 1990 (Pub
lic Law 101-508) requires that, in fiscal year 1991, the 
NRC collect license fees (under 10 CFR Part 170) and an
nual fees (under 10 CFR Part 171) that approximate 100 
percent of the agency's budget authority, less the amount 
appropriated to the NRC from the Nuclear Waste Fund. 
For fiscal year 1991, a total of $465 million was appropri
ated to the NRC (Public L1W 101-514), of which 
$19,650,000 was derived from the Nuclear Waste Fund. 
Of the remaining $445,350,000, approximately 98 per
cent, or $438,610,118, was collected through license fees 
and annual charges. The nct amount appropriated to the 
NRC in fiscal year 1991 was $6,739,882. Table 1 shows the 
amounts collected through license and annual fees in fis
cal year 1991. 

New Fee Schedules 

The Commission adopted revised fee schedules in 10 
CFR Parts 170 and 171, based on the fiscal year 1991 
budget. These schedules became effective August 9, 
1991. The revisions were made to implement Public Law 
101-508, passed by the Congress on November 5, 1990. 
For fiscal year 1991, the law requires that the NRC re
cover approximately 100 percent of its budget authority, 
which is $465 million, less the amount appropriated from 
the Nuclear Waste Fund, by assessing license, inspection 
and annual fees. 

Major changes to the fee regulations are as follows: 

Changes in Part 170 

" Amend 10 CFR 170.20 to change the cost-per-pro
fessional-staff~hour for all full-cost fees from 
$92-per-hour to $115-per-hour. 

" Increase all 11at fees for radioisotope programs by 25 
percent, using the increased hourly rate as a basis. 



Table 1 .. License and Annual Fee CoHections - FY 1991 

Fees Facilities Program 

10 CFR Part 170 $75.5 million 

10 CFR Part 171 $321.1 million 

TOTAL FEES $396.6 million 

• Discontinue the deferral of license review fees for 
standardized reactor designs and assess fees for these 
reviews [rom the effective date of the revised regula
tion. 

• Remove the ceiling of $50,000 previously established 
[or the review of topical reports. 

• Add inspection fees for inspections related to cases, 
packages, shipping containers and "Part 71" vendor 
Quality Assurance programs and for the inspection 
of manufacturers and initial distributors of sealed 
sources and devices. 

I!\l) Add an application fee of $600 and an inspection fee 
for Agreement State licensees working in non
Agreement States under a reciprocity general li
cense. 

I!\l) Revoke the eXIsting exemption provisions in 
170. l1(a)(l), (2), (8), (9) and (11) and assess licensing 
fees for import and export licenses and inspection 
fees for State and local government agencies, Indian 
Tribes and Indian organizations, and holders of li
censes authorizing the use of depleted uranium as 
shielding only in devices and containers. 

Changes in Part 171 

., Increase the Part 171 annual fees assessed to operat
ing power reactors. 

., Establish annual fees for non-power reactors that are 
not owned or operated by non-profit educational in
stitutions. 

Materials Program Total 

$7.6 million $83.1 million 

$34.4 million $355.5 million 

$42.0 million $438.6 million 

® Establish annual fees for materials licensees-in
cluding fuel fabrication facilities, uranium recovery 
facilities, transportation and spent fuel storage cask 
users, and other small materials licensees. The hold
ers of registrations for Quality Assurance programs, 
as well as government agencies which are licensed by 
the NRC, will also be charged an annual fee. 

., Establish a maximum annual fee of $1,800-per-li
censed-categOlY for those licensees that qualify as 
"small entities" under the NRC's standards. 

Litigation Concerning Fees 

The Commission published a Final Notice of 
Rulemaking in the Federal Register on July 10, 1991, estab
lishing the revised license, inspection and annual fees 
noted above, and the revisions to 10 CFR Parts 170 and 
171 became effective August 9, 1991. Three lawsuits have 
been filed with the U.S. Court of Appeals for the District 
of Columbia Circuit, petitioning the court to review the 
final fee regulations. 

Chief Financial Officers Act of 1990 

The Chief Financial Officers (CFOs) Act of 1990 (Pub
lic Law 101-576) was intended to inaugurate a new era in 
Federal management and accountability and to bring 
about improved financial control throughout the Federal 
Government. The CFO Act is the most comprehensive 
financial improvement legislation since the Budget and 
Accounting Procedures Act of 1950. The Act provided 
that Chief Financial Officers be appointed in 14 depart
ments and nine agencies, including the NRC. It also re
quires each agency to have a Deputy CFO. 
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The legislation requires that CFOs report to the head 
of the agency regarding financial matters; oversee all 
agency financial management activities; develop and 
maintain an integrated agency accounting and financial 
management system; direct, manage and provide policy 
guidance and oversight of agency financial managcment 
personnel, activities and operation; prepare and submit 
an annual financial report to the Chairman and to the Di
rector of the Office of Management and Budget (OMB); 
monitor the financial execution of the agency's budget 
and submit performance reports to the Chairman, and 
biannually review agency fees for services and recom
mend revisions to renect costs incurred. 

The Act requires each agency to submit to the Director 
of OMB a proposal that consolidates its accounting, 
budgeting and other financial management activities un
der the agency CFO. It also establishes a CFO Council to 
advise and coordinate the activities of the member agen
cies. 

Specific reporting requirements arc laid down by the 
cro Act. Under its terms, the OMB is required to submit 
to Congress a financial management status report and a 
government-wide Five-Year Financial Management 
Plan, within 15 months after enactment and annually 
thereafter. OMB is required to report to Congress, within 
180 days of enactment, as to which agencies perform com
mercial functions for which financial statements are to be 
prepared under Section 3515. And each agency head 
must submit to the Director of OMB, by March 1992, a 
financial statement for fiscal year 1991, with annual state
ments to be submitted thereafter. Beginning in fiscal year 
1992, each financial statement must be audited according 
to accepted government standards. The NRC has re
quested an exemption for the fiscal year 1991 statcment. 

The annual report to the Chairman and to OMB, which 
is due by August 31 of each year, comprises a description 
and analysis of agency financial management; a copy of 
thc annual NRC financial statement; a copy of the annual 
Inspector General's audit report; and other documents. 

New Accounting System at NRC 

The NRC has undertaken to upgrade its financial man
agement system. The Office of the Controller reveiwed 
the options and decided to replace the existing accounting 
system with accounting computer software called the 
Federal Financial System (FFS), developed by American 
Management Systems, Inc. 'The softwarc operates on an 
IBM 3090 mainframe operated by the Financial Manage
ment Service of the Department of the Treasury. The 
new system-which accommodates the recording and 
tracking of commitments, obligations and expcnditures, 

among other features-is expected to become opera
tional by October 1, 1992. 

OFFICE OF .sMALL AND 
DISADVANTAGED BUSINESS 
UTILIZATION AND CIVIL RIGHTS 

Small and Disadvantaged Business 
Utilization Program 

The Small and Disadvantaged Business Utilization Pro
gram annually establishes procurement preference goals, 
in conformance with provisions of Public Law 95-507, 
amending the Small Business Investment Act of 1957. 
The following is a summary of estimated and actual con
tract awards during fiscal year 1991. 

11& It was estimated that $58,000,000 in total prime con
tracts would be awarded during fiscal year 1991. The 
actual total for prime contract dollar awards was 
$79,104,146. 

11& It was estimated that small business prime awards 
would be $27,500,000, or 47.41 percent of the total 
estimate. The actual achievement for small business 
prime awards was $34,029,897, or 43.02 percent of 
the actual dollar awards, reflected in the previous 
item. 

@II The NRC estimated that awards to "8(a) firms" 
would be $9,500,000, or 16.38 percent, in fiscal year 
1991. Awards to "8(a) firms" were actually 
$14,889,937, or 18.82 pcrcent of the actual dollar 
awards of all prime contracts, regardless of dollar 
value. 

• The goal for prime contract awards to small disadvan
taged business firms other than "8(a) firms" was 
$525,000, or 0.91 pcrcent. The actual achievement 
was $971,911, or 1.23 percent of the dollars reported 
in the first item, above. 

• The estimate for prime contract awards to small busi
ness concerns owned and operated by women was 
$2,500,000, or 4.31 percent. Awards to such firms 
came to $2,124,964, or 2.69 percent of the total dollar 
amount of all prime contracts, regardless of dollar 
value. 

.. The goalfor subcontract awards to small business was 
$2,050,000, or 68.33 percent of total subcontracts 
awarded. Subcontracting achievement to small busi
nesses was $2,900,000, or 78.38 percent of total 
subcontracts awarded. The NRC's total subcontract 



dollar awards goal in fiscal year 1991 was $3,000,000. 
The NRC's total subcontract dollar awards were 
$3,700,042. 

• The goal for subcontract awards to small disadvan
taged businesses was $350,000, or 11.67 percent. 
Subcontracting awards to small disadvantaged busi
nesses totaled $480,000, or 12.97 percent of total sub
contract dollars awarded. 

During the report period, 120 interviews were con
ducted with firms wanting to do business with the NRC, 
and 40 follow-up meetings were arranged with NRC tech
nical personnel. The staff of the NRC Office of Small and 
Disadvantaged Business Utilization and Civil Rights also 
participated in five major small business conferences. 
Most noteworthy among these were the Small Business 
Week observance, in May 1991, and Minority Enterprise 
Development Week, in October 1991. 

Civil Rights Program 

During fiscal year 1991, the Commission was briefed
on December 17, 1990 and on July 16, 1991-concerning 
the NRC's Equal Employment Opportunity (EEO) and 
Affirmative Action programs, goals and accomplish
ments. 

The annual accomplishment report for the NRC's 
Multi-year Affirmative Employment Program Plan was 
signed by the Chairman and submitted to the Equal Em
ployment Opportunity Commission. 

The Director of the Office of Small and Disadvantaged 
Business Utilization and Civil Rights, William B. Kerr, 
continues to serve as a non- voting, ex officio member of 

A special program recognizing the cru
cial role women were fulfilling in the Per
sian Gulf contlict was presented in March 
1991, National Women's History Month. 
Shown here, at the right, is the keynote 
speaker for the event, Brigadier General 
Myrna Williamson, with Era Marshall, 
the NRC's Federal Women's Program 
Manager. The program was repeated sev
era] times at NRC Headquarters. 

the Senior Executive Service Performance Review Board. 

The Civil Rights Program staff sponsored a three-day 
training seminar for for Equal Employment Opportunity 
counselors from NRC Headquarters and NRC Regional 
Offices. The event, which was held in Hunt Valley, Md., 
was well attended and well received. 

An initiative of NRC's Executive Director for Opera
tions, James M. Taylor, encouraging minority employees 
in the "Engineering and Physics" occupational series to 
prepare Individual Development Plans (IDPs) has elic
ited a substantial response. The IDP program is designed 
to assist employees in establishing both short and long 
term training and development objectives, and to monitor 
and guide their progress in fulfilling individual develop
ment plans. 

Federal Women's Program 

As part of the agency's continuous effort to heighten 
awareness of women's contributions and opportunities, 
National Women's History Month was observed through
out the NRC during March 1991, with outstanding speak
ers, receptions, exhibits and presentation of awards. In 
recognition of the crucial role women were fulfilling in 
the Persian Gulf conilict, a special program was held in 
NRC Headquarters, featuring Brigadier General Myrna 
Williamson, U.S Army, as keynote speaker. The program 
commenced with a performance by the Colonial United 
States Drum and Fife Corps and the presentation of flags 
and yellow ribbons for each of the four hundred-plus in 
attendance. The observance included a slide presentation 
entitled, "Proud To Be An American," citing and com
mending all NRC employees taking part in the conflict. 
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The presentation was very well received and was repeated 
several times at NRC Headquarters. National Secretaries 
Week was again celebrated at the agency with luncheons 
and training seminars for secretaries, and Women's 
Equality Day was commemorated with the presentation 
of speakers and the film, "How We Got the Vote." Re
gional Federal Women's Program Coordinators and the 
Federal Women's Program Advisory Committee for the 
Washington Headquarters offices sponsored several ca
reer opportunity and development seminars. 

Forty-eight women were hired during the report pe
riod. Women continue to make gains in mid- and senior
level positions, The number of women in grade-13 in
creased by 4.7 percent, in grade-14 by 19 percent, and in 
grade-15 by more than 10 percent. The number of women 

in the Senior Executive Service rose to 10. Women repre
sent 34 percent of the total NRC work-force. 

In order to address concerns regarding sexual harass
ment in the Federal workplace, the NRC's Federal Wom
en's Program Manager, Era Marshall, assisted by Dennis 
Dambly, NRC's Assistant General Counsel for Admini
stration, and by Marvin Itzkowits, NRC's Special Counsel 
for Personnel, Labor and Civil Rights, conducted Preven
tion of Sexual Harassment Training for the Regional Of
fices. 

The Annual T'raining and Planning Conference of the 
Federal Women's Program took place this fiscal year in 
Denver, Colo., in conjunction with the Federally Em
ployed Women's National Training Program. 
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Appendix I 

NRC Organization 
(As of December 31, 1991) 

COMMISSIONERS 

Ivan Selin, Chairman 
Kenneth C. Rogers 

James R. Curtiss 
Forrest 1. Remick 
E. Gail de Planque 

The Commission Staff 

Office of Commission Appellate Adjudication, Stephen G. Burns, Director 
Office of Congressional Affairs, Dennis K. Rathbun, Director 

General Counsel, William C. Parler 
Office of the Inspector General, David C. Williams, Inspector General 

Office of Intel11ational Programs, Harold R. Denton, Director 
Office of the Licensing Support System Administrator, Lloyd 1. Donnelly, Administrator 

Office of Public Affairs, Joseph J. Fouchard, Director 
Secretary of the Commission, Samuel J. Chilk 

Other Offices 

Advisory Committee on Nuclear Waste, Dade W. Moeller, Chairman 
Advisory Committee on Reactor Safeguards, David A. Ward, Chairman 

Atomic Safety & Licensing Board Panel, B. Paul Cotter, Jr., Chief Administrative Judge 

EXECUTIVE DIRECTOR FOR OPERATIONS 

Executive Director for Operations, James M. Taylor 
Deputy Executive Director for Nuclear Reactor Regulation, 

Regional Operations and Research, James H. Sniezek 
Deputy Executive Director for Nuclear Materials Safety, 

Safeguards and Operations Support, Hugh L. Thompson, Jr. 
Assistant for Operations, James L. Blaha 

Program Offices 

Office of Nuclear Material Safety and Safeguards, Robert M. Bernaro, Director 
Office of Nuclear Reactor Regulation, Thomas E. Murley, Director 
Office of Nuclear Regulatory Research, Eric S. Beckjord, Director 

Staff Offices 

Office of Administration, Patricia G. Norry, Director 
Office for Analysis and Evaluation of Operational Data, Edward Jordan, Director 

Office of Consolidation, Michael L. Springer, Director 
Office of the Controller, Ronald M. Scroggii1s, Controller 

Office of Enforcement, James Lieberman, Director 
Office of Information Resources Management, Gerald F. Cranford, Director 

Office of Investigations, Ben B. Hayes, Director 
Office of Personnel, Paul E. Bird, Director 

Office of Small and Disadvantaged Business Utilization/Civil Rights, William B. Kerr, Director 
Office of State Programs, Carlton Kammerer, Director 

Regional Offices 

Region I-Philadelphia, Pa., Thomas T. Martin, Regional Administrator 
Region II-Atlanta, Ga., Stewart D. Ebneter, Regional Administrator 

Region III-Chicago, Ill., A. Bert Davis, Regional Administrator 
Region IV - Dallas, Tex., Robert D. Martin, Regional Administrator 

Region V -San Francisco, Cal., John B. Martin, Regional Administrator 
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The NRC is responsible for licensing and regulating nuclear fa
cilities and materials and for conducting research in support of 
the licensjng and regulatory process, as mandated by the Atomic 
Energy Act of 1954, as amended; the Energy Reorganization Act 
of 1974, as amended; the Nuclear Nonprollferation Act of 1978; 
and in accordance with the National Environmental Policy Act of 
1969, as amended, and other applicable statutes. These responsi
bilities include protecting public health and safety, protecting the 
environment, protecting and safeguarding materials and plants 
in the interest of national security, and assuring conformity with 
antitrust laws. Agency functions are performed through: 
standards-setting and rulemaking; technical reviews and studies; 
conduct of public hearings; issuance of authorizations, permits 
and licenses; inspection, investigation and enforcement; evalu
ation of operating experience; and regulatory research. The 
Commission itself is composed of five members, appointed by 
the President ancl confirmed by the Senate, one of whom is desig
nated by the President as Chairman. The Chairman is the princi
pal executh:e officer and the official spokesman of the Commis
sion. 

The Executive Director for Operations directs and coordi
nates the Commission's operational and administrative activities 
among the program and support staff offices described below and 
also coordinates the development of policy options for Commis
sion consideration. The Executive Director for Operations re
ports directly to the Chainnan. 

The Office of Nuclear Material Safety and Safeguards is rc
sponsible for the licensing, inspection, and regulation of facilities 
ancl materials associated with the processing, transport ancl han-, 
dling of nuclear matelials, and with the disposal of nuclear waste; 
the office also regulates uranium recovery facilities. The safe
guards staff of the office reviews and assesses protections against 
potential threats, thefts and sabotage for licensed facilities, in
cluding reactors, working closely with other NRC offices in coor
dinating safety and safeguards programs ancl in recommending 
research, standards and policy options necessary for their suc
cessful operation. 

The Office of Nuclear Reactor Regulation carries out the li
censing and inspection of nuclear power reactors, test reactors, 
and research reactors. Reactor licensing is a two-phase process. 
A construction permit is granted before facility construction can 
begin and an operating license is issued before fuel can be loaded. 
The office reviews license applications to assure that each pro
posed facility can be built and operated without undue risk to the 
health and safety of the public and with minimal impact on the 
environment. The office monitors operating reactor facilities 
during their Ilfetime through decommissioning. 

The Office of Nuclear Regulatory Research plans and con
ducts the comprehensive research and standards program that is 
deemed necessary for the performance of the Commission's li
censing and regu latory functions and that is responsive to curren t 
and future NRC needs. The program covers such areas as facility 
operation, engineering technology, accident evaluation, proba
bilistic risk analysis, siting, health, and waste management. 

The Regional Offices are under the supervision and direction 
of the Executive Director for Operations and carry out NRC 
regulatory programs originating in the various Headquarters Of
fices. 

THE COM1\lISSION STAFF 

The Office of Commission Appellate Adjudication is responsi
ble for monitOIing cases pending before presiding officers; for 
providing the Commission with an analysis of any matter requir
ing a Commission decision (e.g., petitions for review of Initial Li
censing Board decisions, certified questions, interlocutory refer
rals, stay requests), including available options; for the drafting of 
any necessary decisions, pursuant to the Commission's guidance, 
after presentation of options; and for consulting with the Office 
of the General Counsel in identifying options to be presented to 
the Commission and in drafting the final decision to be presented 
to the Commission. 

The Office of Congressional Aff'lirs provides advice and assis
tance to the Chairman, Commission and NRC staff on all NRC 
relations with Congress and views of Congress toward NRC poli
cies, plans and activities; maintains liaison with Congressional 
committees and members of Congress on matters of interest to 
the NRC; serves as primary contact for all NRC communications 
with Congress, reviewing and concurring in all outgoing corre
spondence to members of Congress; coordinates NRC internal 
activHies with Congress; plans and develops NRC's legislative 
program; and monitors legislative proposals, bills ancl hearings. 

The Office of the General Counsel directs matters of law and 
legal policy, providing opinions, advice, and assistance to the 
Commission and staff with respect tQ"pll activities of the agency. 

The Office of the Inspector General is responsible for con
clucting invcstigations and audits which are directed principally 
toward improving program management, assuring the integrity 
of the NRC's regu latory program, and preventing and identifying 
fraud or misuse of agency funds by agency employees. 

The Office of International Programs provicles advice ancl as
sistance to the Chairman, Commission and NRC staff on inter
national issues. The office formulates and recommends policies 
concerning nuclear exports and imports, international safe
guards, international physical security, non-proliferation mat
ters, and international coopetation ancl assistance in nuclear 
safety and radiation protection. The office plans, develops and 
implements programs to cany out policies established in these 
areas; plans, develops and manages international nuclear safety 
information exchange programs; ancJ coordinates international 
research agreements. The office obtains, evaluates and uses per
tinent information from other NRC and U.S. Government of
fices in processing nuclear export and import license applica
tions; establishes and maintains working relationships with 
individual countries and international nuclear organizations, as 
well as other U.S. Government agencies; ancl assures that all in
ternational activities can·jed out by the Commission and staff are 
properly coordinated internally and Government-wide and are 
consistent with NRC and U.S. policies. 

The Office of tile Licensing Support System Administrator is 
responsible for ensuring that the NRC's Licensing Support Sys
tem (iSS) meets the requirements of 10 CFR Part 2 related to the 
use of the iSS in the Commission's high-level waste licensing 
proceedings; advising the Department of Energy (DOE) on the 
design, development, testing ancI any necessary redesign of the 
L<)S; providing for the operation and maintenance of the LSS to 
include the entIy of documentmy material into the LSS and ac
cess to the System by LSS participants and the public; mailltain-



ing the integrity and security of the LSS data base; and reviewing 
compliance of LSS participants with the applicable lSS rules; in~ 
eluding DOE compliance with the document submission re
quirements in 10 CFR 2.1003. 

The Office of Public Affairs develops policies, programs and 
procedures for informing the public of NRC activities; prepares, 
clears and disseminates information to the public and the news 
media concerning NRC policies, programs and activities; keeps 
NRC management informed on media coverage of activities of 
interest to the agency; plans, directs and coordinates the activities 
of public information staffs located at the Regional Offices; con
ducts a cooperative program with the schools; and carries out as
signed activities in the area of consumer affairs. 

The Office of the Secretary provides executive management 
scrvices to supp0l1 the Commission and to implement Commis
sion decisions; advises and assists the Commission and staff on 
planning, scheduling, and conducting Commission business; pre
pares for and records Commjssi011 meetings; manages the Com
mission staff paper and COMSECY systems; monitors the status 
of office automation initiatives into the Commission's 8c1minis
trative system; processes and controls Commission correspon
dence; maintains the Commission's official records and acts as 
Freedom of Information coordinator for Commission records; 
maintains the official Commission adjudicatory anel ru lel11aking 
dockets and serves Commission and Atomic Safety and Licens
ing Boarel issuances in all adjudicatory matters and public pro
ceedings; administers the NRC Historical Program; directs anel 
administers the NRC Public Document Room; and functions as 
the Fcderal Advisory Committee Management Officer. 

SUPPORT STAFF 

The Office of Administration directs the agency's programs 
for contracting and procurement; document services, including 
preparation and publication of the NRC's annual report to the 
President and the Congress, and administration of the Freedom 
ofInformation Act and Privacy Act requests; transportation serv
ices; security of personnel, facilities and information; administra
tion of local public document rooms; rulemaking support; man
agement of space and equipment, and other administrative 
services. 

The Office for Analysis and Evaluation of Operational Data 
provides agency coordination for the collection, storage, and re
trieval of operational data associated with licensed activities, ana
lyzes ancl evaluates such operational experience and feeds back 
the lessons of that experience to NRC licensing, standards and 
inspections activities. The Office is also responsible for the NRC 
incident response program and the technical training center, as 
well as the tracking of licensee performance indicators. 

The Office of Consolidation was created to oversee realization 
of the agency's long-term objective of consolidating all of the 
NRC's Headquarters operations at a single location; consolida
tion has begun and is expected to require several years to reach 
completion. 

The Office of the Controller develops and maintains NRC's 
financial management programs, including policies, procedures 
and stanc1an.ls of accounting and financial systems-such as pay
roll and travel cxpenses-and prepamtion of the agency budget. 

The Office of Enforcement develops policies and programs for 
the enforcement of NRC requirements, manages major enforce
ment actions, and assesses the effectiveness and uniformity of re
gional enforcement (lctions. 

The Office of Information Resources Management is respon
sible for developing, providing and administering information re
sources throughout the agency in the areas of computer opera
tions, telecommunications, anel similar centralized information 
services, including data base management, office automation, 
computer hardware and software, systems development, nation
wide telecommunications equipment and services, an Informa
tion Technology Services Support Center, and user training. 

The Office of Investigations conducts, supervises and assures 
quality control of investigations of licensees, applicants, contrac
tors or vendors, including the investigation of all allegations of 
wrongdoing by other than NRC employees and contractors. The 
Office develops policy, procedures and standards for these activi
ties. 

The Office of l>ersonnel plans and implements NRC policies, 
programs, and services to provide for the effective organization, 
staffing, utilization and development of the agency's human re
sources. 

The Office of SmaH and Disadvantaged Business Utilization/ 
Civil Rights develops and implements the NRC's program in ac
cordance with the Small Business Act, as amended, insuring that 
appropriate consideration is given to labor surplus area firms and 
women-owned businesses. The Office develops anel recom
mends NRC policy providing for equal employment opportunity 
and develops, monitors, and evaluates the affirmative action pro
gram to assure compliance with the policy. The Office also serves 
as contact with local and national public ancI private organiza
tions with related interests. 

The Office of State Programs is responsible for establishing 
ancI maintaining good community relations between the NRC, 
the States, local governments, other Federal agencies, and Indian 
Tribe organizations; serves as primary contact for policy matters 
between the NRC ane! these groups; keeps the agency apprised of 
activities of these groups, as they may affect NRC, anel conveys to 
NRC management the groups' views on NRC policies, plans and 
activities; coordinates liaison with other Federal Agencies 
through the Federal Liaison Program; administers the State 
Agreements Program; provides training ancI technical assistance 
to Agreement States; integrates Federal regulatory activities with 
the States; and maintains cooperative and liaison activities with 
the States. 

NRC ADVISORY COMMITTEES AND 
LICENSING PANELS 

The Advisory Committee on Nuclear Waste was established 
by the Nuclear Regulatory Commission in 1988 to ac1vise the 
Commission on all aspects of nuclear waste management within 
the purview of NRC responsibmty. 

Advisory Committee on Medical Uses of Isotopes, established 
in July 1958, is composed of qualified physicians and scientists 
who consider medical questions referred to them by the NRC 
staff and give expert opinions on the medical uses of radioiso
topes. The Committee also advises the NRC staff, ('Is required. on 
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matters of policy. Members are employed under yearly personal 
services contracts. 

The Advisory Committee on Reactor Safeguards is a statutory 
committee of scientists and engineers advising the Commission 
on safety aspects of proposed and existing nuclear facilities and 
on the adequacy of proposed reactor safety standards and per
forming such other duties as the Commission may request. The 
Committee conducts a continuing study of reactor safety re
search and submits an annual report to the Congress. The Com
mittee also administers a fellowship program. 

The Advisory Panel for the Decontamination of Three Mile 
Island Unit 2, established in October 1980, provides the NRC 
with views and perspectives of residents of the Three Mile Island 
area near Harrisburg, Pa., and affords State officials the opportu
nity to participate in the Commission's decision-making process 
regarding the cleanup of the damaged nuclear facility. The panel 
consists of representatives of agencies of the Commonwealth of 
Pennsylvania, of local government, of the scientific community, 

and persons having their principal place of residence in the vicin
ity of the Three Mile Island nuclear power plant. 

The Atomic Safety and Licensing Board Panel is a panel of 
lawyers and others with expertise in various technical fields from 
which three-member Licensing Boards are drawn to conduct 
public hearings and make such intermediate or final decisions as 
the Commission may authorize in proceedings to grant, amend, 
suspend or revoke NRC licenses. 

The Licensing Support System Advisory Review Panel, estab
lished in 1989, advises the NRC Office of the Licensing Support 
System Administrator (l.SSA) and the Department of Energy 
(DOE) on selected aspects of the design, development and op
eration of the support system (see Office of the Licensing Sup
port Systcm Administrator, above). 

The Nuclear Safety Research Review Committee, established 
in 1988 on the recommendation of the National Research Coun
cil, provides advice to the Director of the Office of Nuclear Regu
latory Research regarding the direction of NRC's nuclear safety 
research programs. 



Appendix 2 

NRC Committees and Boards 

Advisory Committee on Reactor Safeguards 

The Advisory Committee on Reactor Safeguards is a statutory 
committee established to advise the Commission on the safety 
aspects of proposed and existing nuclear facilities and the ade
quacy of proposed reactor safety standards, and to perform such 
other duties as the Commission may request. 

As of September 1991, the members were: 

CHAIRMAN: MR. DAVID A. WARD, Research Manager, re
tired, E.!. du Pont de Nemours & Company, Savannah River 
Laboratory, and Consulting Engineer, North Augusta, S.c. 

VICE-CHAIRMAN: DR. PAUL G. SHEWMON, Professor, 
Metallurgical Engineering Department, Ohio State Univer
sity, Columbus, Ohio. 

MR. JAMES C. CARROLL, retired Manager, Nuclear Opera
tions Support Department, Pacific Gas & Electric, San Fran
cisco, Cal. 

DR. IVAN CATTON, Professor of Engineering, Department of 
Mechanical, Aerospace and Nuclear Engineering, School of 
Engineering and Applied Science, University of California, 
Los Angeles, Cal. 

DR. WILLIAM KERR, Professor Emeritus of Nuclear Engi
neering, University of Michigan, Ann Arbor, Mich. 

DR. THOMAS S. KRESS, Head of Applied Systems Technol
ogy Section, Oak Ridge National Laboratory, Oak Ridge, 
Tenn. 

DR. HAROLD W. LEWIS, Professor Emeritus of Physics, De
partment of Physics, University of California, Santa Barbara, 
Cal. 

MR. CARLYLE MICHELSON, retired Principal Nuclear Engi
neer, Tennessee Valley Authority, Knoxville, Tenn., and re
tired Director, Office for Analysis and Evaluation of Opera
tional Data, U.S. Nuclear Reguatory Commission, 
Washington, D.C. 

DR. CHESTER P. SIESS, Professor Emeritus of Civil Engineer
ing, University of I11inois, Urbana, 111. 

DR. 1. ERNEST WILKINS, JR., Distinguished Professor of Ap
plied Mathematics and Mathematical Physics, Clark Atlanta 
University, Atlanta, Ga. 

MR. CHARLES J. WYLIE, retired Chief Engineer, Electrical 
Division, Duke Power Company, Charlotte, N.C. 

Atomic Safety and Licensing Board Panel 

PANEL MEMBERS: 

CHIEF ADMINISTRATIVE JUDGE B. PAUL COTTER, 
JR. (Legal), U.S. Nuclear Regulatory Commission, Bethesda, 
Md. 

DEPUTY CHIEF ADMINISTRATIVE JUDGE (Executive), 
ROBER T M. LAZO, U.S. Nuclear Regulatory Commission, 
Bethesda, Md. 

DEPUTY CHIEF ADMINISTRATIVE JUDGE (Technical), 
FREDERICK J. SHON, Engineer, U.S. Nuclear Regulatory 
Commission, Bethesda, Md. 

JUDGE CHARLES DECHHOEFER (Legal), U.S. Nuclear 
Regulatory Commission, Bethesda, Mel. 

JUDGE PETER B. BLOCH (Legal), U.S. Nuclear Regulatory 
Commission, Bethesda, Md. 

JUDGE G. PAUL BOLLWERK, III (Legal), U.S. Nuclear 
Regulatory Commission, Bethesda, Md. 

JUDGE JAMES H. CARPENTER, Environmental Scientist, 
U.S. Nuclear Regulatory Commission, Bethesda, Mel. 

JUDGE RICHARD F. COLE, Environmental Scientist, U.S. 
Nuclear Regulatory Commission, Bethesda, Md. 

JUDGE JOHN H PR YE, III (Legal), U.S. Nuclear Regulatory 
Commission, Bethesda, Mel. 

JUDGE CHARLES N. KELBER, Physicist, U.S. Nuclear Regu
latory Commission, Bethesda, Md. 

JUDGE JERRY R. KLINE, Environmental Scientist, U.S. Nu
clear Regulatory Commission, Bethesda,Md. 

JUDGE PETER S. LAM, Nuclear Engineer, U.S. Nuclear 
Regulatory Commission, Bethesda, Mel. 

JUDGE MORTON B. MARGULIES, Administrative Law 
Judge, U.S. Nuclear Regulatory Commission, Bethesda, Md. 

JUDGE THOMAS S. MOORE (Legal), U.S. Nuclear Regula
tory Commission, Bethesda, Md. 

JUDGE IVAN W. SMITH, Administrative Law J uc1ge, U.S. Nu
clear Regulatory Commission, Bethesda, Md. 

PART-TIME PANEL MEMBERS: 

JUDGE GEORGE C. ANDERSON, Marine Biologist, Univer
sity of Washington, Seattle, Wash. 

JUDGE GLENN O. BRIGHT, Engineer (retired), U.S. Nuclear 
Regulatory Commission, Norman, Okla. 
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JUDGE A. DIXON CALLIHAN, Physicist (retired), Union 
Carbide Corporation, Oak Ridge, Tenn. 

JUDGE THOMAS E. ELLEMAN, Nuclear Engineer, North 
Carolina State University, Raleigh, N.C. 

JUDGE GEORGE A FERGUSON, Nuclear Physicist (re
tired), Howard University, Shady Side, Md. 

JUDGE HARRY FOREMAN, Medical Doctor (retired), Uni
versity of Minnesota, Minneapolis, Minn. 

JUDGE RICHARD F. FOSTER, Environmental Scientist, 
Sunriver, Ore. 

JUDGE JAMES P. GLEASON (Legal), Silver Spring, Mel. 
JUDGE CADET H. HAND, JR., Marine Biologist, University 

of California, Bodega Bay, Cal. 
JUDGE DAVID L. HETRICK, Nuclear Engineer, University 

of Arizona, Tucson, Ariz. 
JUDGE ERNEST E. HILL, Nuclear Engineer, Hill Associates., 

Danville, Cal. 
JUDGE FRANK F. HOOPER, Marine Biologist (retired), Uni

versity of Michigan, Ann Arbor, Mich. 
JUDGE ELIZABETH B. JOHNSON, Nuclear Engineer, Oak 

Ridge National Laboratory, Oak Ridge, Tenn. 
JUDGE WALTER H. JORDAN, Physicist (retired), Oak Ridge 

National Laboratory, Oak Ridge, Tenn. 
JUDGE JAMES C. LAMB, III, Environmental Engineer, 

George Washington University, Washington, D.C. 
JUDGE GUSTAVE A LINENBERGER, JR., Physicist (re

tired), U.S. Nuclear Regulatory Commission, Hagerstown, 
Mel. 

JUDGE EMMETH A LUEBKE, Physicist (retired), U.S. Nu
clear Regulatory Commission, Chevy Chase, Mel. 

JUDGE KENNETH A McCOLLOM, Electrical Engineer (re
tired), Oklahoma State University, Stillwater, Okla. 

JUDGE MARSHALL E. MILLER, (Legal; retired), U.S. Nu
clear Regulatory Commission, Daytona Beach, Fla. 

JUDGE PETER A. MORRIS, Physicist (retired), U.S. Nuclear 
Regulatory Commission, Potomac, Md. JUDGE 

RICHARD R. PARIZEK, Geologist, Pennsylvania State Uni
versity, University Park, Pa. 

JUDGE HARRY REIN, Medical Doctor, Longwood, Fla. 
JUDGE LESTER S. R lJBENSTEIN, Nuclear Engineer (re

tired), u.s. Nuclear Regulatory Commission, Oro Valley, 
Ariz. 

JUDGE DAVID R. SCHINK, Oceanographer, Texas A&M 
University, College Station, Tex. 

JUDGE GEORGE TIDEY, Medical Doctor, University of 
Texas, Houston, Tex. 

JUDGE SHELDON J. WOLFE, (Legal; retired), U.S. Nuclear 
RegulatOly Commission, McLean, Va. 

PROFESSIONAL STAFF: 

LEE. S. DEWEY, Chief Counsel and Director, Technical and 
Legal Support Staff, U.S. Nuclear RegulatOlY Commission, 
Bethesda, Md. 

ELVA W. LEINS, Director, Program Support and Analysis 
Staff, U.S. Nuclear RegulatOJy Commission, Bethesc]a, Mel. 

JACK G. WHETSTINE, Assistant to the Director, Program 
Support and Analysis Staff, U.S. Nuclear Regulatory Commis
sion, Bethescla, Mel. 

Licensing Support System Advisory Review Panel 

The Licensing Support System Ac1visOJY Revievv Panel 
(LSSARP) was established in 1989 to advise the NRC Office of 
the Licensing Support System Administrator and the Depart
ment of Energy on selected aspects of the design, development 
and operation of the Licensing Support System. The panel held 
two public meetings during fiscal year 1991. As of September 
1991, the members were: 

CHAIRMAN: JOHN C. HOYLE, U.S. Nuclear Regulatory 
Commission. 

BOYD ALEXANDER, U.S. Patent and Trademarks Office. 
KIRK BALCOM, State ofNevac1a. DENNIS BECHTEL, Clark 

County, Nev., Comprehensive Planning Department. 
STEVE BRAD HURST, Nye County, Nev., Board of Commis

sioners. 
BARBARA CERNY, U.S. Department of Energy. 
DAVID COPENHAFER, U.S. Securities and Exchange 

Com mission. 
PETER CUMMINGS, Las Vegas, Nev., City Manager's Office. 
PETE GOICOECHEA, Eureka County, Nev., Commissioner. 
CHRISTOPHER HENKEL, Edison Electric Institute. 
ELGIE IIOLSTEIN, Nye County, Nev., Board of Commission-

ers. 
FELIX KILLAR, U.S. Council for Energy Awareness. 
STEVEN KRAFf, Edison Electric Institute. 
JOHN LAMPROS, White Pine County, Nev. . 
CORINNE MACALUSO, U.S. Department of Energy. 
LORETTA METOXEN, National Congress of American 

Indians. 
MALACHY MURPHY, State of Nevada. 
JAY SILBERG, Utility Nuclear Waste Management Group. 
LENARD SMITH, Lincoln County, Nev., Commissioner. 
HARRY SWAINSTON, State of Nevacla. 

OTHER NRC ADVISORY GROUPS 

Advisory Committee on the Medical Uses of Isotopes 

The AdvisOlY Committee on Medical Uses of Isotopes (AC
MUI) was established in July 1958. The ACMUI, composed of 
qualified physicians and scientists, considers medical questions 
refelTec1 to it by the Nuclear Regulatory Commission (NRC) staff 
and gives expert opinions on the medical uses ofrac1ioisotopes. 
The ACMUI also advises the NRC staff, as required, on matters 
of policy. Members are employed uncler yearly personal services 
contracts. As of Septem bel' 1991, the members were! 

CHAIRMAN: DR. BARRY A SIEGEL, Professor of Radiol
ogy, Mallinckroc1t Institute of Radiology. 

DR. PETER R. ALMOND, University of Louisville School of 
Medicine, Louisville, Ky. 

CAPT. WILLIAM H. BRINER, Associate Professor of Radio 1-
ogy, Duke University Medical Center, Durham, N.C. 

DR. VINCENT P. COLLINS, Medical Director, Houston Insti
tute for Cancer Research, Diagnosis and Treatment, Houston, 
Tex. 

DR. JACK K. GOODRICH, Nuclear Medicine Radiology Asso
ciates of Erie, Erie, Pa. 



DR MELVIN L. GRIEM, Professor anel Director, Chicago Tu
mor Institute, University of Chicago, Chicago, Ill. 

DR. NILO E. HERRERA, Director, Department of Laboratory 
Medicine, Danbury Hospital, Danbury, Conn. 

DR. CAROL S. MARCUS, Asst. Chief, Nuclear Medicine, Los 
Angeles County Harbor-UCLA Medical Center, Torrance, 
Cal. 

MS. JOAN A MCKEOWN (R.T.), Director of Radiation 
Safety, I)resbyterian-University of Pennsylvania Medical Cen
ter, Philadelphia, Pa. 

DR. GERALD M. POHOST, Director, Division of Cardiovas
cular Disease, University of Alabama, Birmingham, Ala, 

DR. EDWARD W. WEBSTER, Director, Division of Radio
logical Science, Massachusetts General Hospital, Boston, 
Mass. 

Advisory Committee on Nuclear Waste 

The Advisory Committee on Nuclear Waste reports to and ad
vises the Nuclear Regulatory Commission on nuclear waste man
agement. The primary emphasis is on disposal but also includes 
other activities off-site of production and utilization facilities, 
such as handling, processing, transportation, storage, anel safe
guarding of nuclear wastes including spent fuel, nuclear wastes 
mixed with other hazardous substances, and uranium mill tail
ings. 

As of September 1991, the members were: 

CHAIRMAN: DR. DADE W. MOELLER, Professor of Engi
neering in Environmental Health and Associate Dean for 
Continuing Education, School of Public Health, Harvard Uni
versity, Boston, Mass. 

DR. WILLIAMJ. HINZE, Professor, Department of Earth and 
Atmospheric Sciences, Purdue University, West Lafayette, 
Ind. 

DR. PAUL W. POMEROY, President, Rondout Associates, In
corporated, Stone Ridge, N.Y. 

DR. MARTIN 1. STEINDLER, Director, Chemical Technol
ogy Division, Argonne National Laboratory, Argonne, Ill. 

Advisory Panel for the 
Decontamination of Three Mile Island Unit 2 

The Advisory Panel for the Decontamination of Three Mile 
Island Unit 2 (Pa.) was established in October 1980. Its purpose is 
to obtain the views and perspectives of residents of the Three 
Mile Island area near Harrisburg, Pa., and to afford State officials 
the opportunity to participate in the Commission's decision
making process regarding the cleanup of the dam aged nuclear fa
cility. The panel consists of the following members representing 
agencies of the Commonwealth of Pennsylvania, local govern
ment, the scientific community, and persons having their princi
pal place of residence in the vicinity of the Three Mile Island nu
clear power plant. 

CHAIRMAN: ARTHUR E. MORRIS, Resident and former 
mayor of Lancaster, Pa. 

THOMAS GER USKY, Director of the Pennsylvania Bureau of 
Radiation. Protection, Department of Environmental Re
sources, Harrisburg, Pa. 

JOHN LUETZELSCHWAB, Professor of Physics, Dickinson 
College, Carlisle, Pa. 

ELIZABETH MARSHALL, Resident of York, Pa. 
KENNETH L. MILLER, Director of the Division of Health 

Physics and Associate Professor of Radiology, Milton S. Her
sey Medical Center, Hersey, Pa. 

FREDERICK S. RICE, Resident of Harrisburg, Pa. 
GORDON ROBINSON, Associate Professor of Nuclear Engi-

neering, Pennsylvania State University, University Park, Pa. 
JOEL ROTH, Resident of Harrisburg, Pa. T 
THOMAS SMITH GALL, Resident of Lancaster, Pa. 
ANN TR UNK, Resident of Middletown, Pa. 
NEIL WALD, Professor of Radiation Health, Department of 

Radiology, University of Pittsburgh, Pittsburgh, Pa. 

Nuclear Safety Research Review Committee 

The Nuclear Safety Research Review Committee, established 
in 1988 on the recommendation of the National Research Coun
cil, provides advice to the Director of the Office of Nuclear Regu.
latory Research regarding the direction of NRC's nuclear safety 
rcsearch programs. As of December 1991, the members were: 

CHAIRMAN: DR. DAVID L. MORRISON, Technical Direc
tor, Energy Resource and Environmental Systems Division, 
MITRE Corporation, Mclean, Va. 

DR. E. THOMAS BOULETTE, Vice President, Nuclear Op
erations, and Station Director, Pilgrim Station, Boston Edison 
Co., Plymouth, Mass. 

MR. SOL BURSTEIN, retired Vice President and Director of 
Wisconsin Energy Corp.; Vice Chairman of the Board and Di
rector of Wisconsin Electric Co. and Wisconsin Natural Gas 
Co., Milwaukee, Wis. 

DR. SPENCER H. BUSH, Review & Synthesis Associates, 
Richland, Wash. 

DR. HERBERT S. IS BIN, Professor Emeritus, Department of 
Chemical Engineering and Materials Science, University of 
Minnesota, Minneapolis, Minn. 

MR. EDWIN E. KINTNER, retired Executive Vice President of 
GPU Nuclear Corp., Parsippaly, N.J. 

DR. FRED J. MOLZ III, Huff Professor of Civil Engineering, 
Auburn University, Auburn, Ala. 

DR. NEIL E. TODREAS, Professor and Head, Department of 
Nuclear Engineering, Massachusetts Institute of Technology, 
Cambridge, Mass. 

DR. DONALD L. TURCOTTE, Chairman, Department of 
Geological Sciences and MaA'Well Upson Professor of Engi
neering, Cornell University, Ithaca, N.Y. 

DR. ROBERT E. UHRIG, Distinguished Professor of Engi
neering, Nuclear Engineering Department, University of Ten
nessee, Knoxville, Tenn., Distinguished Scientist, Instrumen
tation and Control Division, Oak Ridge National Laboratory, 
Oak Ridge, Tenn. 

DR. RICHARD C. VOGEL, retired Senior Scientific Advisor, 
Electric Power Research Institute, Palo Alto, Cal. 

DR. DAVID D. WOODS, Associate Professor, Department of 
Industrial and Systems Engineering, Ohio State University, 
Columbus, Ohio. 
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Appendix 3 

Local Public Document Rooms 

Copies of most documents originating in the NRC or submitted to it for review are placed in the Commission's Public Document 
Room (PDR) in the Gelman Building, 2120 L Street, N. \V., Washington, D.C., for public inspection. Other PDRs are maintained in the 
five Regional Offices (for documents related to nuclear material licenses, i.e., most byproduct and source material licenses ). In addition, 
documents related to licensing proceedings or licensed operation of specific facilities are made available in local PDRs established in the 
vicinity of the proposed or existing nuclear facility. The locations of the local PDRs, the names of the persons to contact, and the names of 
the facilities for which documents are retained are listed below. (N.B. Updated listings of local PDRs may be obtained by writing to: 
Freedom of Information Act/Local Public Document Room Branch, Division of Freedom of Information and Publications Services, 
U.S. Nuclear Regulatory Commission, Washington, D.C. 20555.) 

ALABAMA 

!lII Ms. Susan Todd, Hcad Librarian 
Athens Public Library 
405 E. South Street 
Athens, Ala. 35611 

Browns Ferry nuclear plant 
Browns Ferry low-level 

waste storage 

eMs. Bettye Forbus, Director 
Houstonl-Love MemOlial Library 
212 W. Burdeshaw Street 
P.O. Box 1369 
Dothan, Ala. 36302 

Jospeh M. Farley nuclear plant 

til Ms. Peggy McCutchen 
Scottsboro Public Library 
1002 South Broad Street 
Scottsboro, Ala. 35768 

Bellefonte nuclear plant 

ARIZONA 

• Ms. Ann Kuntzman, Librarian II 
Business and Science Division 
Phoenix Public Library 
12 East McDowell Road 
Phoenix, Ariz. 85004 

Palo Verde nuclear plant 

ARKANSAS 

e Ms. Frances Hager 
Tomlinson Library 
Arkansas Tech. University 
Russellville, Ark. 72801 

Arkansas Nuclear One nuclear 
plant 

CALIFORNIA 

• Ms. Margaret J. Nystrom 
Documents Librarian 
Humboldt County Library 
636 F Street Eureka, Cal. 95501 

Humboldt Bay nuclear plant 

e Ms. Judy Hom, Department Head 
University of California 
Main Library 
P.O. Box 19557 Irvine, Cal. 92713 

San Onofre nuclear plant 

• Mr. Richard Kraus 
West Los Angeles Regional Library 
11360 Santa Monica Boulevard 
Los Angeles, Cal. 90025 

UCLA Training Reactor 

(jI Ms. Bess Chen, Librarian 
Martin Luther King Regional 

Library 
7340 24th Street Bypass 
Sacramento, Cal. 95822 

Rancho Seco nuclear plant 

@ Mr. Chi Su Kim, Head 
Government Documents and Maps 

Dept. 
Robert E. Kennedy Library 
California Polytechnic State 

University 
San Luis Obispo, Cal. 93407 

Diablo Canyon nuclear plant 

COLORADO 

• Ms. Sue Safarik 
Weld Library District, 
Lincoln Park Branch 
919 7th Street 
Greeley, Colo. 80631 

Fort St. Vrain nuclear plant 

CONNECTICUT 

• Ms. Marcella Kenney, 
Reference Librarian 
Russell Library 
123 Broad Street 
Middletown, Conn. 06457 

Haddam Neck nuclear plant 

• Dr. Paul S. PIice 
Director of Learning Resources 
Thames Valley State Technical 

College 
574 New London Turnpike 
Norwich, Conn. 06360 

Millstone nuclear plant 

FLORIDA 

• Ms. Joyce Shiver 
Coastal Region Library 
8619 W. Crystal Street 
Crystal River, Fla. 32629 

Crystal River nuclear plant 

• Ms. Ramona Scott, Librarian 
Charles S. Miley Learning Resources 

Ctr. 
Indian River Cotnmunity College 
3209 South Virginia Avenue 
Ft. Pierce, Fla. 33450 

St. Lucie nuclear plant 

l1li Ms. Esther B. Gonzalez, Librarian 
Urban and Regional Documents 

Collection Library 
Florida International University 
University Park 
Miami, Fla. 33199 

Turkey Point nuclear plant 



GEORGIA 

• Ms. Aloice Coleman 
Appling County Public Library 
301 City Hall Drive 
Baxley, Ga. 31513 

Edwin I. Hatch nuclear plant 

• Mrs. Gwen Jackson, librmian 
Burke County Library 
412 4th Street 
Waynesboro, Ga. 30830 

Alvin W. Vogtle nuclear plant 

ILLINOIS 

• Mrs. Yvonne Jaycox, 
Assistant Librarian 
Byron Public Library 

District 
109 N. Franklin Street 
Byron, 111. 61010 

Byron nuclear plant 

• Mrs. Malinda Evans 
Vespasian Warner Public Library 
120 West Johnson Street 
Clinton, Ill. 61727 

Clinton nuclear plant 

(1\ Mrs. Nancy Gillfillian 
Library Director 
Dixon Public Library 
221 Hennepin Avenue 
Dixon, 111. 61021 

Quad Cities nuclear plant 
Sheffielc1low-Ievel waste burial 

site 

(II Ms. Deborah Steffes 
Reference Assistant 
Morris Area Public Library District 
604 Liberty Street 
Morris, Ill. 60450 

Dresden nuclear plant 
Morris spent fuel storage facility 

., Ms. Evelyn Moyle, 
Documents Librarian 
Jacobs Memorial Library 
Illinois Valley Community College 
Rural Route 1 
Oglesby, Ill. 61348 

LaSalle nuclear plant 

\'I Ms. Nancy Barbour, Librarian 
Government Documents Collection 
Wilmington Public Library 
201 South Kankakee Street 
Wilmington, Ill. 60481 

Braidwood nuclear plant 

e Ms. Sanely Sherwood 
Reference Librarian 
Waukegan Public library 
128 N. County Street 
WaUkegan, Ill. 60085 

Zion nuclear plant 

1\11 Ms. Ann Bergstrom, 
Library Assistant 
West Chicago Public Library 
332. E. Washington Street 
West Chicago, Ill. 60185 

Kerr-McGee West Chicago 

IOWA 

• Mr. Roger Rayborn 
Cedar Rapids Public Library 
500 1st Street, S.E. 
Cedar Rapids, la. 52401 

Duane Arnold nuclear plant 

KANSAS 

• Ms. Nannette Martin, 
Documents Librarian 
Government Documents Dept. 
William Allen White Library 
Emporia State University 
1200 Commercial Street 
Emporia, Kans. 66801 

Wolf Creek Generating Station 

.. Ms. Jan Brown 
NRC-LPDR Documents Collection 
Washburn University School of Law 
Topeka, Kans. 66621 

Wolf Creek Generating Station 

LOUISIANA 

" Mrs. Smittie Bolner, Head 
Government Documents 

Department 
Troy H. Middleton Library 
Louisiana State University 
Baton Rouge, La. 70803 

River Bend nuclear plant 

III Mr. Kenneth E. Owen, Head 
Louisiana Collection 
Earl K. Long library 
University of New Orleans 
Lakefront Drive 
New Orleans, La. 70148 

Waterford nuclear plant 

.. Ms. Pam Suggs, Director 
Claiborne Parish Library 
901 Edgewood Drive 
Homer, La. 71040 

Louisiana Energy Services, Inc., 
facility 

MAINE 

.. Ms. Sue Cereste, Assistant Librarian 
Wiscasset Public Library 
High Street 
P.O. Box 367 
Wiscasset, Me. 04578 

Maine Yankee nuclear plant 

MARYLAND 

• Ms. Mildred Ward, Library Assistant 
Calvert County Public Library 
30 Duke Street 
P.O. Box 405 
Prince Frederick, Md. 20678 

Calvert Cliffs nuclear plant 

MASSACHUSETTS 

I'D Mrs. Carol Letson 
Library/Learning Resource Center 
Greenfield Community College 
One College Drive 
Greenfield, Mass. 01301 

Yankee Rowe nuclear plant 

iI!I Ms. Grace E. Karbott, 
Reference Librarian 
Plymouth Public Library 
132 South Street 
Plymouth, Mass. 02360 

Pilgrim nuclear plant 

MICHIGAN 

., Dr. Carol Juth, Reference Librarian 
Van Wylcn Library 
Hope College 
137 E. 12th Street 
Holland, Mich. 49423 

Palisades nuclear plant 

.. Mr. Eric Grandstaff, 
Library Director 
North Central Michigan College 
1515 Howard Street 
Petoskey, Mich. 49770 

Big Rock Point nuclear plant 
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!III Mr. Carl Katafiasz 
Government Documents Librarian 
Monroe County Library 
System 3700 
S. Custer Rd. 
Monroe, Mich. 48161 

Enrico Fermi nuclear plant 

II) Ms. Bea Rodgers, Library Assistant 
Maud Preston Pa1enske Memorial 

Library 
500 Market Street 
St. Joseph, Mich. 49085 

Donald C. Cook nuclear plant 

MINNESOTA 

• Mr. William L. J 01111ston, Librarian 
Technology and Science 

Department 
Minneapolis Public Library 
300 Nicollet Mall 
Minneapolis, Minn. 55401 

Monticello nuclear plant 
Prarie Islailcl nuclear plant 

MISSISSIPPI 

.. Ms. Donna Janky, Director 
Judge George W. Armstrong Library 
S. Commerce at Washington Street 
P.O. Box 1406 
Natchez, Miss. 39120 

Grand Gulf nuclear plant 

MISSOURI 

It Mrs. Evelyn Hillard 
Public Services Librarian 
Callaway County Public Library 
710 Court Street 
Fulton, Mo. 65251 

Callaway nuclear plant 

l1li Mr. Bill Olbrich 
Government Publications Librarian 
John M. Olin Library 
Washington University 
One Brookings Drive 
St. Louis, Mo. 63130 

Callaway nuclear plant 

NEBRASKA 

l1li Mrs. Donna Ellis 
Auburn Public Library 
1118 15th Street 
P.O. Box 324 
Auburn, Neb. 68305 

Cooper nuclear plant 

.. Ms. Margaret Blackstone, Librarian 
Business, Science and Technology 

Dept. 
W. Dale Clark Library 
215 S. 15th Street 
Omaha, Neb. 68102 

Fort Calhoun nuclear plant 

NEVADA 

.. Mr. David Robrock 
Special Collections Librarian 
James R. Dickinson Library 
University of Nevada-Las Vegas 
4505 Maryland Parkway 
Las Vegas, Nev. 89154 

Yucca Mountain high-level 
waste geologic repository site 

It Ms Juanita Jobe 
Government Publications Dept. 
University Library 
University of Nevada-Reno 
Reno, Nev. 89557 

Yucca Mountain high-level 
waste geologic repository site 

NEW HAMPSHIRE 

e Ms. Pamela Gjettum 
Exeter Public Library 
Founders Park 
Exeter, N.H. 03833 

Seabrook nuclear plant 

NEW JERSEY 

• Ms. Eileen M. Disbrow 
Pennsville Public Library 
190 S. Broadway 
Pennsville, N.J. 08070 

Hope Creek nuclear plant 

II Ms. Elizabeth C. Fogg, Director 
Salem Free Public Library 
112 West Broadway 
Salem, N.J. 08079 

Salem nuclear plant 

eMs. Ro Kalusar Reference Librarian 
Reference Department 
Ocean County Library 
101 Washington Street 
Toms River, N.J. 08753 

Oyster Creek nuclear plant 

NEW YORK 

• Mr. Thomas Larson 
Reference and Documents 

Department 
Penfield Library State 
University of New York 
Oswego, N.Y.13126 

James A. Fitzpatrick nuclear 
plant 

Nine Mile Point nuclear plant 

• Ms. Carolyn Johnson, Head 
Business and Social Science 

Division 
.Rochester Public Library 
115 South Avenue 
Rochester, N.Y. 14610 

Robert Emmet Ginna nuclear 
plant 

.. Mr. Erich Mayer, 
Assistant Librarian 
Buffalo and Erie County Public 

Library 
Lafayette Square 
Buffalo, N.Y. 14203 

West Valley Demonstration 
Project 

l1li Ms. Laura Given 
Shoreham-Wading River 

Public Library 
Route 25 A 
Shoreham, N.Y. 11786 

Shoreham nuclear plant 

,. Mr. Oliver F. Swift 
Municipal Reference Librarian 
White Plains Public Library 
100 Martine Avenue 
White Plains, N. Y. 10601 

Indian Point nuclear plant 

NORTH CAROLINA 

.. Ms. Dawn Hubbs, 
Documents Librarian 
1. Murrey Atkins Library 
University of North Carolina at 

Charlotte-UNCC Station 
Charlotte, N.C. 28223 

William B. McGuire nuclear 
plant 



" Ms. Janet Virnelson, Head 
Adult Services 
Cameron Village Regional Library 
1930 Clark Avenue 
Raleigh, N.C. 27605 

Shearon Harris nuclear plant 

Ii Mrs. Arlene Hanerfeld 
Reference/Docu111ents Librarian 
William Madison Randall Library 
University of North Carolina at 

Wilmington 
601 S. College Road 
Wilmington, N.C. 28403-3297 

Bmnswick steam electric plant 

OHIO 

• Ms. Ann Freed, Reference librarian 
Perry Public Library 
3753 Main Street 
Perry, Ohio 44081 

Perry nuclear plant 

• Mrs. Julia Baldwin, 
Documents Librarian 
Government Documents Collection 
William Carlson library 
University of Toledo 
2801 West Bancroft Avenue 
Toledo, Ohio 43606 

Davis-Besse nuclear plant 

OKLAHO:MA 

• Ms. O.J. Grosclaucle 
Stanley Tubbs Memorial Library 
101 E. Cherokee St. 
Sallisaw, Okla. 74955 

Kerr-McGee Sequoyah 

OREGON 

• Mr. Robert Lockerby 
Engineering librarian 
Branford P. Millar Library 
Portland State University 
P.O. Box 1151 
10th and Harrison 
Portland, are. 97207 

Trojan nuclear plant 

PENNSYLVANIA 

Ii Ms. Mary Ann Paulin, 
Reference Librarian 
B.F. Jones Memorial Library 
663 Franklin Avenue 
Aliquippa, Pa. 15001 

Beaver Valley nuclear plant 

III Ms. Judy Weinrauch 
Government Publications Section 
State Library of Pennsylvania 
Walnut Street and Commonwealth 

Avenue 
Box 1601 
Harrisburg, Pa. 17105 

Three Mile Island nuclear plant 
Peach Bottom nuclear plant 

\III Ms. Vicki Held 
Apollo Memorial Library 
219 N. Pennsylvania Avenue 
Apollo, Pa. 15613 

Babcock & Wilcox 
Parks Township and B& W 

Apollo 

• Mr. Scott Elmer 
Pottstown Public Library 
500 High Street 
Pottstown, Pa. 19464 

Limerick nuclear plant 

• Mr. Ernest Fuller 
NRC Materials Aide 
Saxton Community Library 
911 Church Street 
Saxton, Pa. 16678 

Saxton nuclear experimental 
facility 

• Ms. Sandra Schimmel 
Reference Librarian 
Reference Department 
Osterhout Free library 
71 South Franklin Street 
Wilkes-Barre, Pa. 18701 

Susquehanna steam electric 
station 

Susquehanna low-level waste 
storage 

RHODE ISLAND 

• Ms. Ann Cravvford, Director 
Cross Mill Public Library 
4417 Old Post Road 
Charlestown, R.I. 02813 

Wood River Junction 

SOUTH CAROLINA 

• Mrs. Margaret Cannon, Director 
Barnwell County Public Library 
Hagood Avenue 
Barnwell, S.c. 29812 

site 

Barnwell reprocessing plant 
Ba1l1welllow-Ievel waste burial 

• Ms. Liz Watford, Librarian 
Nuclear Information Depository 
Hartsville Memorial Library 
220 N. Fifth Street 
Hartsville, S.c. 29550 

H.B. Robinson nuclear plant 
Robinson independent spent 

fuel storage 

• Mrs. MalY MaHaney 
Assistant Reference Librarian 
York County Library 
138 East Black Street 
P. O. Box 10032 
Rock Hill, S.c. 29730 

Catawba nuclear plant 

• Ms. Joyce Lusk, Librarian 
Oconee County Library 
501 W. South Broad Street 
Walhalla, S.c. 29691 

Oconee nuclear plant 

II Ms. Sarah D. McMaster, Director 
Fairfield County Library 
300 Washington Street 
Winnsboro, S.c. 29180 

Virgil C. Summer nuclear plant 

TENNESSEE 

• Ms. Patricia Maroney, Head 
Business, Science anel Technology 

Dept. 
Chattanooga-Hamilton County 

Library 
1001 Broad Street 
Chattanooga, Tenn. 37402 

Sequoyah nuclear plant 
Watts Bar nuclear plant 

TEXAS 

TVA Sequoyah low-level waste 
storage 

• Mrs. Terry Wang 
Library - Documents 
University of Texas at Arlington 
701 South Cooper 
P.O. Box 19497 
Arlington, Tex. 76019 

Comanche Peak steam electric 
station 
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.. Ms. Patsy G. Norton, Director 
Wharton County Junior College 
J.M. Hodges Learning Center 
911 Boling Highway 
Wharton, Tex. 77488 

South Texas Project 

VERMONT 

IIiI Mr. Jerry Carbone 
Assistant Librarian 
Brooks Memorial Library 
224 Main Street 
Brattleboro, Vt. 05301 

Vermont Yankee nuclear plant 

VIRGINIA 

• Mr. Gregory A. Johnson 
Senior Public Services Assistant 
Manuscripts Dept. 
Alderman Library 
University of Virginia 
Charlottesville, Va. 22901 

North Anna nuclear plant 

.. Mr. Alan Zoellner 
Documents Librarian 
Swem Library 
College of William and Mary 
Williamsburg, Va. 23185 

Surry nuclear plant 
Surry independent spent fuel 

storage 

WASHINGTON 

• Mrs. Lois McCleary 
Library Assistant 
W.H. Abel Mcmorial Library 
125 Main Strect, South 
Montesano, Wash. 98563 

WPPSS Nuclear Projects 3 & 5 

• Ms. Judy McMakin 
Richland Public Library 
955 Northgate Strect 
Richlancl, Wash. 99352 

WPPSS Nuclear Projects 1, 2, 
and 4 

Richland low-level waste bUlial 
site 

WISCONSIN 

<II> Ms. Ann Kasuboski . 
Government Documents Section 
Cofrin Library 
University of Wisconsin 
2420 Nicolet Drive 
Green Bay, Wis. 54301 

Kewaunee nuclear plant 

• Ms. Nancy Steinhoff 
Reference Librarian 
LaCrosse Public Library 
800 Main Street 
LaCrosse, Wis. 54601 

LaCrosse nuclear plant 

" Ms. Connie Kocian 
Adult Services Assistant 
Joseph Mann Library 
1516 16th Street 
Two Rivers, Wis. 54241 

Point Deach nuclear plant 



Appendix 4 

Regulations and Amendments-Fiscal Year 1991 

REGULATIONS AND AMENDMENTS 
PUT INTO EFFECT 

Submitting Applications for the Licensing of Test and Research 
Reactor Operators Directly to Headquarters-Part 55 

On October 11, 1990 (55 FR 41334), the NRC published an 
amendment to its regulations that requires test and research fa
cility applications for operator and senior reactor operator li
censes to be submitted to the responsible Headquarters Office. 
This amendment, effective November 13, 1990, is necessary to 
improve efficiency and consistency in the examination and li
censing of test and research reactor operators by having a central 
office monitor the issuance and renewal of licenscs. 

Interim Procedures for Agency Appellate Review-Part 2 

On October 24, 1990 (55 FR 42992), the NRC published an 
amendment to its regulations, effective October 25, 1990, that 
implements a transition plan which provides that, with certain ex
ceptions, the Commission, rather than an appeal board, will pro
vi4e agency appellate review for appellate matters filed in the in
terim period between October 25, 1990, and the effective date of 
a final appellate review rule. 

Custody and Long Term Care of Uranium and Thorium Mill 
Tailings Disposal Sites-Part 40 

On October 30, 1990 (55 FR 45591), the NRC publiShed an 
amendment to its regulations issuing general licenses that permit 
NRC to license the custody and long term care of reclaimed or 
closed uranium or thorium mill tailings sites after remedial action 
or closure under the Uranium Mill Tailings Radiation Control 
Act has been completed. This amendment, effective November 
29, 1990, is necessary to meet the requirements of Titles I and II 
of the Uranium Mill Tailings Radiation Control Act. 

Statement of Organization and General Information; Minor 
Amendments- Parts 0 and 1 

On November 15, 1990 (55 FR 47740), the NRC published an 
amendment to its regulations, effective immediately, to reflect 
the establishment of the Office of Inspector General (OIG) by 
formally removing references to the Office of Inspector and 
Auditor (OIA) from its regulations. The authority and responsi
bility for OIA functions have been transferred to the OIG. 

Enforcement of Nondiscrimination on the Basis of Handicap in 
Federally Assisted Programs 

On December 19,1991 (55 FR 52136), the NRC published an 
amendment to its regulations, effective Janumy 18, 1991, that 
added a cross-reference to the Uniform Federal Accessibility 
Standards to the provisions implementing Section 504 of the Re
habilitation Act of 1973. This amendment is necessary to dim in-

ish the possibility that recipients of Federal financial aid would be 
subject to conflicting enforcement standards. 

Operations Center Area Code Telephone Number Change
Parts 20 and 50 

On January 10, 1991 (56 FR 994), the NRC published an 
amendment to its regulations, effective immediately, to change 
the current area code tclephone number at the NRC Operations 
Center from (202) to (301). This action is necessary to implement 
changes initiated by the C&P Telephone Company to accommo
date the increasing demand for telephone numbers in the metro
politan Washington, D.C. area. 

Access Authorization Fee Schedule for Licensee Personnel
Parts 11 and 25 

On February 14, 1991 (56 FR 5926), the NRC published an 
amendment to its regulations, effective immediately, to revise 
the fee schedule for background investigations of licensee per
sonnel who acquire acccss to National Security Information and/ 
or Restricted Data and access to or control over Special Nuclear 
Material. This action is necessmy to inform the public of the 
changes to the fee schedules in the NRC's regulations. 

Procedures Applicable to Proceedings for the Issuance of Li
censes for the Receipt of High-Level Radioactive Waste at a 
Geologic Repository-I)art 2 

On Februaly 26, 1991 (56 FR 7787), the NRC published an 
amendment to its regulations, effective March 28, 1991, concern
ing the Rules of Practice for the licensing of high-level radioac
tive waste at a geologic repository. This action enhances the 
Commission's ability to comply with the schedule for the Com
mission's decision on the construction authorization for the re
pository contained in Section 114(d) of the Nuclear Waste Policy 
Act of 1982, as amended, while providing for the thorough tech
nical review of the license application and the fair treatment of 
the parties to the hearing. 

Assistance to Prospective IJ etitioners-Part 2 

On March 12, 1991 (56 FR 10359), the NRC published an 
amendment to its regulations, effective immediately, concerning 
its procedures for filing a petition for rulemaking with the NRC. 
This action is necessmy to clarify the type of assistance that the 
NRC may provide to a prospective petitioner. 

ASNT Certification of Industrial Engineers-Part 34 

On March 19, 1991 (56 FR 11504), the NRC published an 
amendment to its regulations, effective April 18, 1991, concern
ing radiographic operations to provide license applicants and 
licensees the option to affirm that individuals acting as radiogra
phers will be certified in radiation safety by the American Society 
for Nondestructive Testing (AS NT) prior to commencing duties 
as radiographers. The intent of this rulemaking is to encourage 
industrial radiography licensees and license applicants to 
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participate in the ASNT program because the Commission be
lieves that this program can contribute significantly to improved 
safety. 

Access Authorization Program for Nuclear Power Plants-Part 
73 

On April 25; 1991 (56 FR 18997), the NRC published an 
amendment to its regulations to require an access authorization 
program for individuals requiring unescorted access to protected 
and vital areas at nuclear power plants. This amendment, effec
tive May 28, 1991, will minimize the likelihood that unescorted 
access to protected and vital areas will be given to individuals 
whose background, psychological profile, or changes in behav
ioral pattell1 indicate a potential for committing acts that are, or 
could be, detrimental to the public health and safety. A confirma
tion of effective datc for information collection requirements for 
this rule was published on September 20, 1991 (56 FR 47671). 

Change in Commercial Telephone Number for Region V
Parts 20, 21, and 73 

On April 26, 1991 (56 FR 19253), the NRC published an 
amendment to its regulations, effective immediately, to indicate 
a change in the commercial telephone number for the NRC's Re
gion V Office, located in Walnut Creek, Cal. Thcse amendments 
are necessary to inform thc public of these administrative 
changes to NRC regulations. 

Fracture Toughness Requirements for Protection Against 
Pressurized Thermal Shock Events-Part 50 

On May 15, 1991 (56 FR 22300), the NRC published an amend
ment to its regulations for light-water nuclear power plants to 
change the proccdurc for calculating the amount of radiation 
embrittlement that a reactor vessel receives. This amendment, 
effective June 14, 1991, establishes a screening criterion that lim
its the amount of embrittlC111cnt of a reactor vessel be1tline mate
rial beyond which the plant cannot continue to operate without 
justification based on a plant-spccific analysis. This amendment 
also prescribes the procedures that must be used for calculating 
the amount of embrittlement for comparison to the screening 
criterion. 

Standards for Protection Against Radiation-Parts 2, 19,20, 
30,31,32,3435,39,40, 50, 61 and 70 

On May 21,1991 (56 FR 23369), the NRCpublishcd an amend
ment to its regulations revising its standards for protection 
against ionizing radiation. This amendment, effective June 20, 
1991, is necessary to incorporate updated scientific information 
and to reflect changes in the basic philosophy of radiation protec
tion. The revision conforms thc Commission's regulations to the 
Presidential Radiation Protection Guidance to Federal Agencies 
for Occupational Exposure and to recommendations of national 
and international radiation protection organizations. 

Return of Topaz II Reactor to Soviet Union-Part 110 

On May 31,1991 (56 FR 24682), the NRC published an amend
ment to its regulations pertaining to import and export ofnudear 
equipment and material to permit the return of the Topaz II Re
actor Systcm to the Union of Soviet Socialist Republics 
(U.S.S.R). This rulemaking action, effective immediately, per-

mits the export of Topaz II, which is owned by the Government 
of the U.S.S.R., without issuance of a license by the NRC. 

Procedures for Direct Commission Review of Decisions of Pre
siding Officers- Parts 0, 1. and 2 

On June 27, 1991 (56 FR 29403), the NRC published an 
amendment to its regulations, effective July 29,1991, to establish 
a new system for agency appellate review of decisions and actions 
of presiding officers in all formal and informal agency adjudica
tions. The new system provides for discretionary review by the 
Commissioners of the NRC of most partial and final initial deci
sions, refened rulings, and certifications of qucstions. 

Monitoring the Effectiveness of Maintenance at Nuclear Power 
Plants-l)art 50 

On July 10, 1991 (56 FR 31306), the NRCpublishccl an amend
ment to its regulations, effective July 10, 1996, to require com
mercial powcr plant licensees to monitor the effectiveness of 
maintenance activities for safety significant plant equipment in 
order to minimize thc likelihood of failures and events caused by 
the lack of effective maintenance. 

Revision of Fee Schedules; 100 Percent Fee Recovery-Parts 
52,71, 170 and 171 

On July 10, 1991 (56 FR 31472), the NRC published an amend
ment to its regulations governing the licensing, inspection, and 
annual fees chargcd to its licensees. The amcndments, effective 
August 9, 1991, are necessary to implement Public Law 101-508, 
passed by the Congress on November 5, 1990, which mandates 
that the NRC recover approximately 100 percent of its budget 
au thority ($465 million) in fiscal year 1991, and the four succeed
ing years. 

Operators' Licenses-Parts 2 and 55 

On July 15, 1991 (56 FR 32(66), the NRC published an amend
ment to its regulations to specify that the conditions and cutoff 
levels established pursuant to the Commission's Fitness-for
Duty Programs are applicable to licensecl opcrators as conditions 
of their licenses. This amendment, effective August 14, 1991, pro
vides a basis for taking enforcement actions against licensed op
erators: (1) who use drugs or alcohol in a manner that would ex
ceed the cutoff levels contained in the fitness-for-duty rule; (2) 
who are determined by a facility medical review officer to be un
der the influence of any prescription or over-the-counter drug 
that would adversely affect his or her ability to safety and compe
tently perform licensed duties; or (3) who sell, use or possess ille
gal drugs. 

Duplication Fees-Part 9 

On July 15,1991 (56 FR 32070), theNRCpublishecl an amend
ment to its regulations that revises the charges for copying re
cords publicly available at the NRC Public Document Room in 
Washington, D.C. This amendment, effective immediately. is 
necessary in order to reflect the change in copying charges result
ing from the Commission's award of a new contract for the copy
ing of records. 

Standards for Protection Against Radiation: Monitoring Re
ports-Part 20 

On July 15, 1991 (56 FR 32071), the NRC published an amend
ment to its regulations concerning the submittal of radiation 



exposure monitoring reports. The amendment, effective imme
diately, changes the address to which the licensee submits reports 
on an individual's exposure to radiation and radioactive material 
to the NRC. 

Quality Management Program and Misadministration-Parts 
2 and 35 

On July 25, 1991 (56 FR 34104), the NRC published an amend
ment to its regulations, effective January 27, 1992, governing 
therapeutic administrations of byproduct material and certain 
uses of radioactive sodium iodide to require implementation of a 
quality management program to provide high confidence that 
the byproduct material or radiation from byproduct material will 
be administered as directed by an authorized user physician. 

Criteria and l'J\rocedures for the Reporting of Defects and Con~ 
ditions of Construction J1'ermits-l'arts 21 and 50 

On July 31,1991 (56 FR 36081), the NRC published an amend
ment to its regulations on the reporting of safety defects. The 
amendments, effective October 29, 1991, will reduce cluplicatere
porting of defects, clarify the cliteria for reporting defects, ancl 
establish uniform time periods for reporting and uniform rc
quirements for the contcnt of safety defect reports. 

Imports from South Africa-Part 110 

On August 13, 1991 (56 FR 38335), the NRC published an 
amendment to its regulations pertaining to the import of source 
material or special nuclear material from South Africa to permit 
uranium manufactured or produced in South Africa to be im
ported into the United States under general license. This amend
ment, effective immediately, is necessary to conform the Com
mission's regulations to Executive Order 12769, issued by the 
President on July 10, 1991, which, among other things, termi
nates the prohibition on nuclear trade with South Africa in Sec
tion 309 and 311 of the Comprehensive Anti-Apartheid Act of 
1986. 

Emergency Response Data System-Part 50 

On August 13, 1991 (56 FR 40178), the NRC published an 
amendment to its regulations to require licensees of all operating 
nuclear power facilities except Big Rock Point (Mich.) to partici
pate in the Emergency Response Data System (ERDS) program. 
This amendment, effective September 12, 1991, requires licen
sees to submit to the NRC timely and accurate data on a limited 
set of parameters whose values indicate the condition of the plant 
during a declaration of an alert or higher emergency cl(1ssifica
tion. 

Revisions to llrocedures to Issue Orders; Deliberate Miscon
duct by Unlicensed Persons-Parts 2, 30, 40, 50, 60, 61,70,72, 
110 and 150 

On August 15, 1991 (56 FR 40664), the NRC published an 
amendment to its regulations, effective September 16, 1991, that 
establishes procedures to be used in issuing order to licensed and 
unlicensed persons to provide reasonable assurance that licensed 
activities will be conducted in a manner that will protect the pub
lic health and safety. The NRC is also revising its Enforcement 
Policy to reflect these new amendments. 

Notification of Incidents-J'arts 20, 30, 31, 34, 39, 40 and 70 

On August 16, 1991 (56 FR 40757), the NRC published an 
amendment to its regulations to revise material licensee report
ing requirements for byproduct, source, and special nuclear ma
terial regarding the incidents related to radiation safety. This 
amendment, effective October 15, 1991, is necessary to ensure 
that significant occurrences at material licensee facilities are 
promptly reported to the NRC so that the Commission can 
evaluate whether the licensee has taken appropriate action to 
protect the public health and safety and whether prompt NRC 
action is necessary to address generic safety concerns. 

Change in Commercial Telephone Number for Region V
Parts 20, 21 and 73 

On August 21, 1991 (56 FR 41448), the NRC published an 
amendment to its regulations, effective September 2, 1991, to in
dicate a change in the commercial telephone number for the 
NRC's Region V Office, located in \Valnut Creek, Cal. 

Fitness-for-Duty Programs-Part 26 

On August 26, 1991 (56 FR 41922), the NRC published an 
amendment to its regulations governing fitness-for-duty pro
grams that are applicable to licensces who arc authorized to con
struct or operate nuclear power reactors. This amendment, effec
tive September 25, 1991, clarifies the NRC's intent concerning 
the un acceptability of taking action against an individual that is 
based solely on the preliminary results of a drug screening test 
and to permit, under certain conditions, employment actions, up 
to and including the action of temporary removal from uncs
corted access or from normal duties, based on an unconfirmed 
positive result from an initial screening test for marijuana or co
caine. 

Program Fraud Civil Remedies Act-Part 13 

On September 18,1991 (56 FR 47132), the NRC published an 
amendment to its regulations, effective Octobcr 18, 1991, to cs
tablish the procedures the Commission will fonowin implement
ing the provisions of the Program Fraud Ciyjl Remedies Act of 
1986 (the Act) and to specify the hearing and appeal rights of per
sons subjcct to penalties and assessments under the Act. The Act 
authorizes certain Federal agencies, including the Nuclear Regu
latory Commission, to impose, through administrative adjudica
tion, civil penalties and assessments against any person who 
makes, submits, or presents a false, fictitious, or fraudulent claim 
or written statement to the agency. 

REGULATIONS AND AMENDMENTS PROPOSED 

Emergency Hesponse Data System-Part 50 

On October 9,1991 (55 FR 41095), the NRC published a notice 
of proposed rulemaking that would require licensees to partici
pate in the Emergency Response Data Systcm (ERDS) program 
and to set a definite schcdule for its implementation. The ERDS 
is a direct electronic data link between computer data systems 
used by licensees and the NRC Operations Center. 

Options and Procedures for Direct Commission Review of Li
censing Board Decisions-Part 2 

On October 24, 1991 (55 FR 42947), thc NRC published a 
notice of proposed ru1cmaking that would provide rules of 
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procedure for direct Commission review of the decisions of pre
siding officers in all formal and informal adjudicatory proceed
ings. These regulatory changes are necessitated by the Commis
sion's decision to abolish the Atomic Safety and Licensing 
Appeal Panel. 

Licenses and Radiation Safety Requirements for Large Irradia
tors-Parts 19,2021,30,36,40,51,70 and 170 

On December 4,1991 (55 FR 50008), the NRC published a no
tice of proposed rulemaking that would establish a new Part 36 to 
specify radiation safety requirements and licensing requirements 
for the use of licensed radioactive materials in large irradiators. 

Material Control and Accounting Requirements for Uranium 
Enrichment Facilities Producing Special Nuclear Material of 
Low Strategic Significance-Parts 2, 40, 70 and 74 

On December 17, 1991 (55 FR 51726), the NRC published a 
notice of proposed rulemaking that would establish new per
formance-based material control and accounting requirements 
that would be applicable to uranium enrichment facility licensees 
who produce significant qualities of special nuclear material of 
low strategic significance. The proposed amendment would im
pose additional requirements to ensure that enrichment facilities 
would produce only enriched uranium of low strategic signifi
cance as authorized. 

Codes and Standards for Nuclear Power Plants-Part 50 

On January 31,1991 (56 FR 3796), the NRC published a notice 
ofproposecl rulemaking that would incorporate by reference the 
1986 Addenda, 1987 Addencla, 1988 Addenda, anc11989 Edition 
of Section III, Division 1, of the American Society of Mechanical 
Engineers Doiler and Pressure Vessel Code (ASME Code), and 
the 1986 Addenda, 1987 Addenda, 1988 Addenda, and 1989 Edi
tion of Section XI, Division 1, of the ASME Code, with a speci
fied modification. The proposed amendment would impose aug
mented examination of the reactor vessel shell welds, and would 
separate in the regulations the requirements for inservice testing 
from those for inservice inspection, by placing the requirements 
for inservice testing in a separate paragraph. Revision of Fee 
Schedules; 100 Percent Fee Recovery- Parts 71, 170 and 171 

On April 12, 1991 (56 FR 14870), the NRC published a notice 
of proposed rulemaking that would amend provisions governing 
the licensing, inspection, and annual fees charged to its licensees. 
These changes arc necessary to implement Public Law 101-508, 
passed by the Congress on November 5, 1990, which mandate 
that the NRC recover approximately 100 percent of its budget 
authority in fiscal year 1991. 

NRC Licensee Reinvestigation Program-Part 2S 

On July 31,1991 (56 FR 36113), the NRC published a notice of 
proposed rulemaking that would require a reinvestigation pro-

gram for NRC licensee personnel with "Q" and "L" access 
authorizations and to amend the fee schedule to cover investiga
tive costs. This amendment is necessary to achieve a higher level 
of assurance that licensee personnel with access to Restricted 
Data or National Security Information remain eligible for such 
access. 

Decommissioning Funding for Prematurely Shutdown Power 
Reactors-Part 50 

OnAugust21, 1991 (56FR 41493), the NRCpublishec1 a notice 
ofproposecl rulemaking that would amend its regulations on the 
timing of the collection of funds for decommissioning for those 
nuclear power reactors that have shut down before the expected 
end of their operating lives. The proposed rule would require that 
the NRC evaluate decommissioning funding plans for power re
actors that shut down prematurely on a case-by-case basis. The 
NRC's evaluation would take into account the specific safety and 
financial situations at each plant. 

Uranium Enrichment Reg"ulations-l)arts 2,40,50,51,70,75, 
110, 140, 150 and 170 

On September 16, 1991 (56 FR 46739), the NRC published a 
notice of proposed rulcmaking concerning the licensing of ura
nium enrichment facilities that would reflect changes made to 
the Atomic Energy Act of 1954, as amended (Act) by the Solar, 
Wind, Waste, and Geothermal Power Production Incentives Act 
of 1990. The proposed rule would ensure that uranium enrich
ment facilities will be licensed subject to the provisions of the Act 
pertaining to source material and special nuclear material rather 
than under the provisions pertaining to a production facility. 

Environmental Review for Renewal of Operating Licenses
Part 51 

On September 17, 1991 (56 FR 47016), the NRC published a 
notice of proposed rulemaking that would establish new require
ments for environmental review of applications to renew operat
ing licenses for nuclear power plants. The proposed rule would 
define the number and scope of environmental impacts that 
wou ld need to be addressed as part of a license renewal program. 

DOE-L or DOE-Q Reinvestigation Program for NRC-R Access 
Authorization Renewal Requirements-Part 11 

On September 30, 1991 (56 FR 49435), the NRC published a 
notice of proposed rulemaking that would allow an exception to 
NRC-R access authorization rnewal requirements. The pro
posed lUle is intended to reduce administrative and investigative 
costs to the licensee and administrative costs to the Federal Gov
ernment. 



Appendix 5 

Regulatory Guides-Fiscal Year 1991 

NRC regulatory guides describe methods acceptable to the NRC staff of implementing specific parts of the Commission's regulations 
and also, in some cases, describe techniques used by the staff in evaluating specific problems or postulated accidents. Guides also may 
advise applicants regarding information the NRC staff needs in reviewing applications for permits and licenses, 

Comments on the guides are encouraged, and the guides are revised whenever appropriate to reflect new information or experience, 
The NRC issues the guides for public comment in draft form before they have received complete staff review and an official staffposition 
has been established. 

Once issued, regulatory guides may be wHhdrawn when superseded by Commission regulations, when equivalent recommendations 
have been incorporated in applicable approved codes and standards, or when changes make them obsolete. 

When guides are issued, reviewed, or withdrawn, notices are placed in the Federal Reg'ister. 

To reduce the burden on the taxpayer, the NRC has made alTangements for the sale of active regulatory guides by both the U.S. 
Government Printing Office (on an individual guide basis) and the National Technical Information Service (on a standing order basis). 
Draft guides issued for public comment receive free distribution. NRC licensees receive, at no cost, pertinent draft and active regulatory 
guides as they are issued, 

The following guides were issued, revised or withdrawn during the period October 1, 1990, to September 30, 1991. 

Division I-Power Reactor Guides 

1.17 

1.58 

1.64 

1.84 

1.85 

1.88 

Withdrawn. Protection of Nuclear Power Plants Against 
Industrial Sabotage (Revision 1) 

Withdrawn. Qualification of Nuclear Power Plant In
spection, Examination, and Testing Personnel (Revi
sion 1) 

Withdrawn. Quality Assurance Requirements for the 
Design of Nuclear Power Plants (Revision 2) 

Design and Fabrication Code Case Acceptability
ASME Section III, Division 1 (Revision 27) 

Materials Code Case Acceptability-ASME Section III, 
Division 1 (Revision 27) 

Withdrawn. Collection, Storage, and Maintenance of 
Nuclear Power 
Plant Quality Assurance Records (Revision 2) 

1.123 Withdrawn. Quality Assurance Requirements for Con
trol of Procurement of Items and Services for Nuclear 
Power Plants (Revision 1) 

1.144 Withdrawn, Auditing of Quality Assurance Programs 
for Nuclear Power Plants (Revision 1) 

1.146 Withdrawn. Qualification of Quality Assurance Pro
gram Audit Personnel for Nuclear Power Plants 

1.147 Inservice Inspection Code Case Acceptability-ASME 
Section XI, Division 1 (Revision 8) 

Division 2-Research and Test Reactor Guides 

None 

Division 3-Fuels and Materials Facilities Guides 

None 

Division 4-Environmental and Siting Guides 

None 

Division S-Materials and P1ant Protection Guides 

5.66 Access Authorization Program for Nuclear Power 
Plants 

Division 6-Product Guides 

None 

Division 7-Transportation Guides 

7.11 Fracture Toughness Criteria of Base Material for Fer
ritic Steel Shipping Cask Containment Vessels with a 
Maximum Wall Thickness of Four Inches (O.lm) 
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7.12 Fracture Toughness Criteria of Base Material for Fer
ritic Steel Shipping Cask Containment Vessels with a 
Wall Thickness Greater Than Four Inches (0.1 m) But 
Not Exceeding 12 Inches (0.3 111) 

Division 8-0ccupational Health Guides 

None 

Division 9-Antitrust and Financial Review Guides 

None 

Division lO-General Guides 

None 

DRAFT GUIDES 

Division 1 

DG-lO08 Reactor Coolant Pump Seals 
DG-1009 Standard Format and Content of Technical Infor

mation for Applications To Renew Nuclear Power 
Plant Operating Licenses 

Division 3 

DG-3003 Format and Content for the License Application for 
the High-Level Waste Repository 

Division 4 

DG-4002 Proposed Supplement 1 to Regulatory Guide 4.2, 
Guidance for the Preparation of Supplemental En
vironmental Reports in Support of an Application 
To Renew a Nuclear Power Station Operating Li
cense 

Division 5 

DG-5002 Material Control and Accounting for Uranium En
richment Facilities Authorized To Produce Special 
Nuclear Material of Low Strategic Significance 

SG301-4 Withdrawn. Stanc1ard Format and Content Guide 
for Access Authorization Plans for Nuclear Power 
Plants 

Division 8 

DG-8003 Proposed Revision 1 to Regulatory Guide 8.25, Air 
Sampling in the Workplace 



Appendix 6 

Civil Penalties and Orders-Fiscal Year 1991 

CML PENALTY ACTIONS IN FISCAL YEAR 1991 (Organized According to Enforcement Action Numbers) 

Licensee, Facility, 
and EA Number 

Illinois Power Company 
(Clinton) 
EA 86-143 

Eastern Testing and 
Inspection, Inc. 
(Pennsauken, NJ) 
EA 87-079 

Basin Testing 
Laboratory, Inc. 
(Williston, ND) 
EA 88-265 

Minnesota Mining and 
Manufacturing (3M) 
(Minneapolis, MN) 
EA 89-028 

Process Technology 
(Rockaway, NJ) 
EA 89-080 

C&R Laboratories 
(Pearl City, HI) 
EA 89-101 

T.V.A. 
(Watts Bar) 
EA 89-201 

Cambridge Medical 
Diagnostics 
(Billerica, MA) 
EA 89-233 

SYNCOR Corporation 
OR) 
EA 90-053 

Dr. O. Anthony Doener 
(Freehold, NJ) 
EA 90-061 

Civil Penalties Proposed, 
Imposed and/or Paid in FY 91 

$50,000 proposed in 
FY 87; withdrawn in 
FY 91 

$6,500 proposed in 
FY 87; imposed in 
FY 89; payments being 
made over time 

$5,000 proposed in 
FY 89; imposed in 
FY 90; payments being 
made over time 

$160,000 proposed in 
FY 90; $117,500 imposed 
and paid in FY 91 

$13,000 proposed and 
paid in FY 91 

$1,500 proposed and 
paid in FY 91 

$240,000 proposed and 
imposed in FY 90; 
paid in FY 91 

$8,000 proposed and 
imposed in FY 90; 
withdrawn in FY 91 
upon discontinuation 
of operations 

$20,000 proposed in 
FY 90; imposed and paid 
in FY 91 

$1,000 proposed in 
FY 90; imposed and paid 
in FY 91 

Summary 

Discrimination against whistleblower. 

Violations involving use of dosimeters, 
audits, transportation of source. 

Use of unqualified person to perform 
radiography, transportation of licensed 
materials, providing inaccurate information 
to NRC. 

Violations involving control and repOliing 
of leaking static eliminators. 

Violations of interlocks at irradiator. 

Failure to survey and creation of false survey records. 

Discrimination against whistleblowers. 

Airborne releases in excess of regulatory limits. 

Willful failure to follow NRC requirements; (Blue Ash, 
falsification of test records. 

Breakdown in control of radiation safety program. 
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Licensee, Facility, 
and EA Number 

PX Engineering Company 
(Boston, MA) 
EA 90-065 

University of Puerto 
Rico 
(San Juan, PR) 
EA 90- 076 

Mississippi X-Ray 
Service . 
(Wesson, MS) 
EA 90-095 

University of Wisconsin 
(Madison, WI) 
EA 90-098 

Barnett Industrial 
X-Ray 
(Stillwater, OK) 
EA 90-102 

High Mountain Inspection 
(Mills, WY) 
EA 90-104 

Newman Memorial Hospital 
(Shattuck, OK) 
EA 90-106 

Illinois Power Company 
(Clinton) 
EA 90-108 

Professional Service 
(Pittsburgh, PA) 
EA 90-112 

Consolidated Edison Co. 
(Indian Point) 
EA 90-114 

Arizona Public Service 
(palo Verde) 
EA 90-121 

Georgia Power Company 
01ogtle) 
EA 90-129 

Carolina Power & Light 
(BrunSwick) 
EA 90-130 

Civil Penalties Proposed, 
Imposed and/or Paid in FY 91 

$7,500 proposed and 
imposed in FY 91; 
pending 

$12,500 proposed in 
FY 90; imposed and paid 
in FY 91 

$7,500 proposed in 
FY 90; imposed and 
later withdrawn in 
FY91 

$7,500 proposed in 
FY 90; imposed and 
paid in FY 91 

$7,500 proposed in 
FY 90; imposed in 
FY 91; payments being 
made over time 

$2,500 proposed in 
FY 90; imposed and 
paid in FY 91 

$5,000 proposed in 
FY 90; imposed and 
paid in FY 91 

$112,500 proposed and 
paid in FY 91 

$16,000 proposed, 
$14,000 imposed and 
paid in FY 91 

$62,500 proposed and 
paid in FY 91 

$125,000 proposed and 
paid in FY 91 

$40,000 proposed and 
paid in FY 91 

$62,500 proposed in 
FY 90; paid in FY 91 

Summary 

Providing inaccurate information to NRC. 

Violations involving control of material, 
calibrations, survey, leak tests, inventories, 
and annual reviews. 

Radiography violations, including failure to maintain 
surveillance and failure to survey. 

Violations involving therapy misadministrations; 
untrained operators; unverified treatment plans. 

Overexposure. 

Radiography violations, including failure to 
survey and to supervise. 

Inadequate oversight by radiation safety 
committee; failures by radiation safety officer. 

Failure to promptly identify and correct 
degraded conditions in service water system. 

Falsification of NRC-required records. 

Failure to follow procedure; falsification of 
test documents. 

Violations of fire protection requirements. 

Late emergency notifications. 

Potential overexposure. 



Licensee, Facility, 
and EA Number 

TripIer Medical Center 
(Honolulu, HI) 
EA 90-132 

General Motors 
(Saginaw, MI) 
EA 90-137 

Alt & Witzig Engineering 
(Indiannapolis, IN) 
EA 90-141 

Tri-State Associates 
(Woodbridge, VA) 
EA 90-142 

SYNCOR Corporation 
(Folcroft, PA) 
EA 90-144 

Arizona Public Service 
(Palo Verde) 
EA 90-147 

G.P.u. 
(Oyster Creek) 
EA 90-148 

Midwest Inspection 
Service 
(Green Bay, WI) 
EA 90-152 

Pennsylvania Power 
& Light (Susquehanna) 
EA 90-156 

North Detroit Hospital 
(Detroit, MI) 
EA 90-160 

Roche Professional 
Services 
(Philadelphia, P A) 
EA 90-161 

CabeU Huntington 
Hospital 
(Huntington, WV) 
EA 90-163 

Commonwealth Edison Co. 
(Dresden) 
EA 90-168 

Civil Penalties Proposed, 
Imposed and/or Paid in FY 91 

$5,000 proposed, $2,500 
imposed and paid in 
FY 91 

$875 proposed in FY 90; 
paid in FY 91 

$2,500 proposed and 
paid in FY 91 

$7,500 proposed in 
FY 90; $3,750 imposed 
in FY 91; payments 
being made over time. 

$12,500 proposed and 
paid in FY 91 

$75,000 proposed in 
FY 90; imposed and paid 
in FY 91 

$75,000 proposed and 
paid in FY 91 

$10,000 proposed, 
$8,751 imposed in FY 
91; pending 

$25,000 proposed and 
paid in FY 91 

$2,500 proposed and 
paid in FY 91 

$7,500 proposed and 
paid in FY 91 

$3,750 proposed and 
paid in FY 91 

$37,500 proposed and 
paid in FY 91 

Summary 

Exposure of nursing inf'111t. 

Lost gauge. 

Failure to control access to licensed material; 
transportation violations. 

OverexlJosure and failure to report. 

Unsecured and unattended materials in 
unrestricted areas. 

Inadequate control of licensed operator 
medical examination program. 

Failure to properly implement oper8tor 
requalific8tion program. 

Breakdown in control of r8c1i8tion s8fety 
program. 

Resolution of nonconformance reports 
regarding environment81 qU8lific8tion of 
Limitorque valve actuators. 

Bre8kclown in control of radiation safety program. 

Providing f8Jse information to NRC; 
unauthorized use of licensed material. 

Breakdown in control of r8cliation safety program. 

Inadequate temporary containment air s8mpling. 
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Licensee, Facility, 
and EA Number 

West Shore Hospital 
(Manistee, MI) 
EA 90-172 

Arkansas Power & Light 
(ANO) 
EA 90-175 

Power Authority of NY 
(Indian Point) 
EA 90-178 

Milwaukee County Medical 
(Milwaukee, WI) 
EA 90-181 

McCallum Testing Lab. 
(Chesapeake, VA) 
EA 90-183 

Baltimore Gas & Electric 
(Calvert Cliffs) 
EA 90-186 

Georgia Power Company 
(Vogtle) 
EA 90-196 

Indiana & Michigan Electric 
(D.C. Cook) 
EA 90-194 

Fewell Geotechnical 
EngineeIing, Ltd. 
(Pearl City, HI) 
EA 90-196 

Albert Einstein Medical 
Center 
(Philadelphia, PA) 
EA 90-197 

T.V.A. 
(Sequoyah) 
EA 90-200 

Southern California 
Edison Company 
(San Onofre) 
EA 90-201 

Commonwealth Edison Co. 
(Quad Cities) 
EA 90-203 

Civil Penalties Proposed, 
Imposed and/or Paid in FY 91 

$4,375 proposed and 
paid in FY 91 

$50,000 proposed and 
paid in FY 91 

$50,000 proposed, 
imposed, and paid in 
FY 91 

$3,750 proposed and 
paid in FY 91 

$800 proposed and paid 
in FY 91 

$12,500 proposed and 
paid in FY 91 

$50,000 proposed and 
paid in FY 91 

$150,000 proposed and 
paid in FY 91 

$20,000 proposed in 
FY 91; pending 

$2,500 proposed and 
paid in FY 91 

$30,000 proposed and 
paid in FY 91 

$150,000 proposed and 
paiel in FY 91 

$50,000 proposed and 
paid in FY 91 

Summary 

Diagnostic misadministration; breakdown 
in control of radiation safety program. 

Inoperable control room emergency ventilation 
system. 

Inattel1tive control room operators. 

Breakdown in control of radiation safety 
program. 

Unsecured gauge left in unattended vehicle by 
employee. 

Shift supervisor instructed guards to turn off metaL 

Inadequate protection of Safeguards Information. 

Fire protection violations. 

Failure to survcy and to lock source; false 
information. 

Control of licensed material. 

Multiple failures to follow overtime procedures. 

Containment sump valve left open, 
steam-driven auxiliary fcedwater 

Reactivity control event. 



Licensee, Facility, 
and EA Number 

Commonwealth Edison Co. 
(Braidwood) 
EA 90-208 

V.A. Medical Center 
(Albany, NY) 
EA 90-209 

Muskogee Medical Center 
(Muskogee, OK) 
EA 90-212 

Western Stress, Inc. 
(Houston, TX) 
EA 90-213 

Virginia ElectIic & 
Power Company 
(Surry) 
EA 90-215 

Northeast Utilities 
(Millstone) 
EA 90-219 

University of Cincinnati 
(Cincinnati, OH) 
EA 91-001 

Wolf Creek Nuclear 
Operating Corporation 
EA 91-003 

Nuclear Fuel Services 
(E1"\\1n, TN) 
EA 91-004 

Portland General 
Electric (Trojan) 
EA 91-005 

Louisiana Power & Light 
(Waterford) 
EA 91-006 

Commonwealth Edison Co. 
(Dresden) 
EA 91-014 

Texas Utilities 
Generating Company 
(Comanche Peak) 
EA 91-015 

Northeast Utilities 
(Millstone) 
EA 91-016 

Civil Penalties Proposed, 
Imposed and/or Paid in FY 91 

$87,500 proposed and 
paid in FY 91 

$3,750 proposed and 
$3,333 paid in FY 91 

$1,250 proposed and 
paid in FY 91 

$15,000 proposed and 
paid in FY 91 

$50,000 proposed and 
paid in FY 91 

$50,000 proposed and 
paid in FY 91 

$8,750 proposed, imposed, 
and paid in FY 91 

$25,000 proposed and 
paid in FY 91 

$10,000 proposed and 
paid in FY 91 

$50,000 proposed and 
paid in FY 91 

$37,500 proposed and 
paid in FY 91 

$100,000 proposed and 
paid in FY 91 

$50,000 proposed and 
paid in FY 91 

$37,500 proposed and 
paid in FY 91 

Summary 

Loss of reactor coolant system invcntory 
during residual heat removal testing. 

Breakdown in control of radiation safety program. 

Therapy misadministration. 

Overexposure resulting from failure to survey; 
removal of personal dosimetry; providing 
false information. 

Recirculation spray heat exchangers inoperable. 

Containment integrity violations. 

Breakdown in control of radiation safety program. 

Safety injection pumps inopcrable due to frozen 
recirculation line. 

Failure to adhere to cliticality control rules. 

Operator medical qualification. 

Inoperability of control room ventilation system. 

Loss of containment integrity due to leaking 
valve. 

Fire watch log falsification. 

Degraded service water system. 
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Licensee, Facility, 
and EA Number 

Commonwealth Edison Co. 
(Quad Cities) 
EA 91-018 

Youngstown State Univ. 
(Youngstown,OH) 

Carolina Power & Light 
(Brunswick) 
EA 91-023 

Upjohn Company 
(Kalamazoo, MI) 
EA 91-024 

Georgia Power Company 
(Hatch) 

Laramie County Memorial 
Hospital 
(Cheyenne, WY) 
EA 91-033 

Northeast Utilities 
(Millstone) 
EA 91-034 

McDowell & Associates 
(Ferndale, MI) 
EA 91-040 

Yankee Atomic Electric 
Company 
(Yankee Rowe) 
EA 91-042 

T.V.A. 
(Sequoyah) 
EA 91-043 

Carolina Power & Light 
(Bml1swick) 
EA 91-045 

Power Authority of 
New York 
(Fitzpatrick) 
EA 91-048 

Gulf States Utilities 
(River Bend) 
EA 91-059 

Chemetron Corporation 
(Newburgh Heights, OH) 
EA 91-060 

Civil Penalties Proposed, 
Imposed and/or Paid in FY 91 

$112,500 proposed and 
paid in FY 91 

$625 proposed and 
paid in FY 91 

$50,000 proposed and 
paid in FY 91 

$5,000 proposed and 
paid in FY 91 

$50,000 proposed and 
paid in FY 91 

$2,500 proposed and 
paid in FY 91 

$50,000 proposed and 
paid in FY 91 

$375 proposed and paid 
in FY 91 . 

$50,000 proposed and 
paid in FY 91 

$75,000 proposed and 
paid in FY 91 

$87,500 proposed and 
paid in FY 91 

$137,500 proposed and 
paid in FY 91 

$37,500 proposed and 
paid in FY 91 

$7,500 proposed in 
FY 91; pending 

Summmy 

Loss of reactor coolant event due to 
inadequate control of post-maintenance testing. 

Management breakdown and radiation 
safety violations. 

Failure to adhere to maintenance procedures. 

Radiation safety violations .. 

Potential overexposure; unauthorized traversing 
in core probe operation. 

Multiple violations of 10 CFR Part 35. 

Degradation of service water system and failure of 
shift supervisor to trip circulation water pumps. 

Lost moisture density gauge. 

QA & QC deficiencies during emergency diesel 
generator replacement. 

Failure to respond to diesel air pressure alarm. 

Failure to ac1here to procedures during emergency 
diesel generator maintenance. 

Unmonitored radioactive release to an 
unrestricted area. 

Repetitive violations of high radiation area 
bounc1mies. 

Contamination of site; loss of control of material. 



Licensee, Facility, 
and EA Number 

Industrial NDT Company 
(N. Charlestown, SC) 
EA 91-061 

Flordia Power & Light 
(St. Lucie) 
EA 91-062 

Rutgers University 
(New Brunswick, NJ) 
EA 91-070 

Houston Light & Power 
(South Texas) 
EA 91-074 

Carolina Power & Light 
(Shearon Harris) 
EA 91-076 

Construction El1gineering 
(Pittsburgh, PA) 
EA 91-077 

Materials Testing & 
Inspection 
(Ft. Wayne, IN) 
EA 91-078 

Vermont Yankee 
(Vermont Yankee) 
EA 91-081 

T.V.A. 
(Browns Ferry) 
EA 91-083 

Cleveland Clinic 
Foundation 
(Cleveland, OH) 
EA 91-084 

Cotton Houston Services 
(Houston, TX) 
EA 91-087 

Public Service Corp. of 
Colorado 
(Ft. St. Vrain) 
EA 91-088 

University of Puerto 
Rico 
(San Juan, PR) 
EA 91-089 

Civil Penalties Proposed, 
Imposed and/or Paid in IT 91 

$5,000 proposed and 
paid in FY 91 

$37,500 proposed and 
paid in FY 91 

$6,250 proposed in 
FY 91; pending 

$75,000 proposed and 
paid in FY 91 

$50,000 proposed and 
paid in FY 91 

$1,250 proposed in 
FY 91; pending 

$1,750 proposed and 
paid in FY 91 

$75,000 proposed and 
paid in FY 91 

$75,000 proposed and 
paid in FY 91 

$7,500 proposed and 
paid in FY 91 

$2,500 proposed and 
paid in FY 91 

$62,500 proposed and 
paid in FY 91 

$6,250 proposed in 
FY 91; pending 

Summary 

Temporary loss of radiography device. 

Closed cooling water outlet valve. 

Breakdown in control of radiation safety program. 

Anticipated Transient Without Scram system 
reliability problems. 

Auto trip channel inoperable. 

Failure to have alarm rate dosimeter. 

Radiation safety violations, including overexposure, 
lack of radiation safety officer, and training. 

Failure to follow procedures in responding to alarms. 

Containment integrity violation due to open airlocks. 

P-32 contamination; breakdown in control of 
radiation safety program. 

Failure to have alarming rate meter. 

Repetitive radiation protection violations. 

Breakdown in control of radiation safety program. 
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Licensee,. Facility, 
and EA Number 

American Fibrit 
(Battlecreek, MI) 
EA 91-090 

Alabama Power Company 
(Farley) 
EA 91-102 

St. Luke's Hospital 
(Aberdeen, SD) 
EA 91-109, 

Stone Container Corp. 
(Coshocton, OR) 
EA 91-112 

Civil Penalties Proposed, 
Imposed andlor Paid in FY9J 

$1,500 proposed and 
paid in FY 91 

$25,000 proposed and 
paid in FY 91 

$3,750 proposed and 
paid in FY 91 

$1,000 proposed and 

Summary 

Breakdown of fixed gauge program. 

Technical specification violation; turbine-driven 
auxiliary feedwater pump recirculation valve 
misalignment. 

Breakdown in control of radiation safety program. 

Lost gauge. 



ORDERS ISSUED IN FISCAL YEAR 1991 (Organized According to Enforcement Action Numbers) 

Licensee, Facility, 
and EA Number 

Fewell Geotechnical 
Engineering, Ltd. 

(Pearl City, HI) 
EA 90-190 

Tumbleweed X-Ray Co. 
(Greenwood, AR) 
EA 90-210 

C&R LaboratOlies 
(Pearl City, HI) 
EA 90-216 

Western Stress, Inc. 
(Houston, TX) 
EA 90-218 

Tumbleweed X-Ray Co. 
(Greenwood, AR) 
EA 91-012 

Power Authority of 
New York 

(Fitzpatrick) 
EA 91-053 

Power Authority of 
New York 
EA 91-054 

Midwest Inspection 
(Green Bay, WI) 
EA 91-085 

Summary 

Order Modifying License (effective immediately). Radiography violations, including failure to 
survey and lock source, and providing false information, 

Order MOdifying License (effective immediately). Overexposure to radiographer's assistant. 

Order Modifying License. Falsification of survey records. 

Order Modifying License (effective immediately). Overexposure to right hand and to whole 
body. 

OreIer Suspending License (effective immediately). GeneralOverexposure. 

Order Modifying License (effective immediately). Reactor operator refused to cooperate with 
Fitness for Duty Program. 

Order Suspending License (effective immediately) and an Order to Show Cause Why License 
Should Not be Revoked. Reactor operator (individual operator) refused to cooperate with 
Fitness for Duty Program. 

Order Modifying License (effective immediately). Deliberate use of Service unqualified radio
grapher. 
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Appendix 7 

Nuclear Electric Generating Units in Operation 
Or Under Construction 

(As of December 31, 1991) 

The fonowing is a listing of the 120 nuclear power reactor electrical generating units which were in operation or uncler construction in 
the United States as of December 31,1991, representing a total capacity of approximately 110,000 MWe, of which about 10,000 MWe was 
not yet licensed for operation. There are two reactor types represented, abbreviated PWR - pressurized water reactor, and BWR -boil
ing water reactor. Of the 120 reactor units listed, 82 are PWRs and 38 are BWRs. Plant status is indicated as follows: OL-has operating 
license (not necessarily for full-power operation), CP-has construction permit. The dates for operation are either actual (in the case of 
operating licenses) or as scheduled by the utilities, for plants not yet licensed for op~ration, as of December 31, 1991. At that time, there 
were 112 commercial nuclear reactors in the United States with operating licenses; these units had been operating for a cumulative 1,486 
reactor-years (an additional 107 reactor-years had been accumulated by reactors now permanently shutdown). At the end of 1991, there 
were eight units for which construction permits were in effect (although construction of some of these has been postponed indefinitely). 
See the last page ofthisappenc1ix for an alphabetic listing of all nuclear plants in the United States, with information on power ratings and 
dates of licensing. 

Capacity 
Site Plant (Net MWe) Type 

ALABAMA 

Decatur Browns Ferry Unit 1 1,065 BWR 
nuclear power plant 

Decatur Browns Ferry Unit 2 1,065 BWR 
nuclear power plant 

Decatur Browns Ferry Unit 3 1,065 BWR 
nuclear power plant 

Dothan Joseph M. Farley Unit 1 804 PWR 
nuclear power plant 

Dothan Joseph M. Farley Unit 2 814 PWR 
nuclear power plant 

Scottsboro Bellefonte Unit 1 1,235 PWR 
nuclear power plant 

Scottsboro Bellefonte Unit 2 1,235 PWR 
nuclear power plant 

ARIZONA 

Winters burg Palo Verde Unit 1 1,304 PWR 
nuclear power plant 

Wintersburg Palo Verde Unit 2 1,304 PWR 
nuclear power plant 

Status Utility 

OL 1973 Tennessee Valley 
Authority 

OL 1974 Tennessee Valley 
Authority 

OL 1976 Tennessee Valley 
AuthoIity 

OL 1977 Alabama Power Co. 

OL 1981 Alabama Power Co. 

CP 1974 Tennessee Valley 
Authority 

CP 1974 Tennessee Valley 
Authority 

OL 1984 Arizona Public 
Service Co. 

OL 1985 Arizona Public 
Service Co. 

Commercial 
Operation 

1974 

1975 

1977 

1977 

1981 

1993 

1995 

1986 

1986 
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ARIZONA (continued) 

Wintersburg Palo Verde Unit 3 1,304 PWR OL 1987 Arizona Public 1988 
nuclear power plant Service CO. 

ARKANSAS 

Russelville Arkansas Nuclear One 836 PWR OL 1974 Arkansas Power 1974 
Unit 1 nuclear power plant & Light Co. 

R usselville Arkansas Nuclear One 858 PWR OL 1978 Arkansas Power 1980 
Unit 2 nuclear power plant & Light Co. 

CALIFORNIA 

San Clemente San Onofre Unit 1 436 PWR OL 1967 So. Calif. Ed. 1968 
nuclear power plant & San Diego Gas 

& Electric Co. 

San Clemente San Onofre Unit 2 1,100 PWR OL 1982 So. Calif. Ed. 1983 
nuclear power plant & San Diego Gas 

& Electric Co. 

San Clemente San Onofre Unit 3 1,100 PWR OL 1983 So. Calif. Ed. 1984 
nuclear power plant & San Diego Gas 

& Electric Co. 

Diablo Diablo Canyon Unit 1 1,084 PWR OL 1984 Pacific Gas 1985 
Canyon nuclear power plant & Electric Co. 

Diablo Diablo Canyon Unit 2 1,106 PWR OL 1985 Pacific Gas 1986 
Canyon nuclear power plant & Electric Co. 

Clay Station Rancho Seco Unit 1 873 PWR OL 1974 Sacramento 1975 
nuclear power plant Municipal Utility 

District 

CONNECTICUT 

Haddam Neck Haddam Neck 555 PWR OL 1967 Conn. Yankee 1968 
nuclear power plant Atomic Power Co. 

Waterford Millstone Unit 1 654 BWR OL 1970 Northeast Nuclear 1971 
nuclear power plant Energy Co. 

Waterford Millstone Unit 2 864 PWR OL 1975 Northeast Nuclear 1975 
nuclear power plant Energy Co. 

Waterford Millstone Unit 3 1,156 PWR OL 1985 Northeast Nuclear 1986 
nuclear power plant Energy Co. 

FLORIDA 

Florida City Turkey Point Unit 3 646 PWR OL 1972 Florida Power 1972 
nuclear power plant & Light Co. 

Florida City Turkey Point Unit 4 646 PWR OL 1973 Florida Power 1973 
nuclear power plant & Light Co. 

Red Level Crystal River Unit 3 806 PWR OL 1977 Florida Power Corp. 1977 
nuclear power plant 



FLORIDA (continued) 

Ft. Pierce St. Lucie Unit 1 817 PWR OL 1976 Florida Power 1976 
nuclear power plant & Light Co. 

Ft. Pierce St. Lucie Unit 2 842 PWR OL 1983 Florida Power 1983 
nuclear power plant & Light Co. 

GEORGIA 

Baxley Hatch Unit 1 757 BWR OL 1974 Georgia Power Co. 1975 
nuclear power plant 

Baxley Hatch Unit 2 771 BWR OL 1978 Georgia Power Co. 1979 
nuclear power plant 

Waynesboro Vogtle Unit 1 1,100 PWR OL 1987 Georgia Power Co~ 1987 
nuclear power plant 

Waynesboro Vogtle Unit 2 1,100 PWR OL 1989 Georgia Power Co. 1989 
nuclear power plant 

ILLINOIS 

Morris Dresden Unit 2 772 BWR OL 1969 Commonwealth 1970 
nuclear power plant Edison Co. 

Morris Dresden Unit 3 773 BWR OL 1971 Commonwealth 1971 
nuclear power plant Edison Co. 

Zion Zion Unit 1 1,040 PWR OL 1973 Commonwealth 1973 
nuclear power plant Edison Co. 

Zion Zion Unit 2 1,040 PWR OL 1973 Commonwealth 1974 
l1uc1ear power plant Edison Co. 

Cordova Quad-Cities Unit 1 769 BWR OL 1972 Comm. Ed. Co. 1973 
nuclear power plant -Iowa-Ill. 

Gas & Ekc. Co. 

Cordova Quad-Cities Unit 2 769 BWR OL 1972 Comm. Ed. Co. 1973 
nuclear power plant -Iowa-Ill. 

Gas & Elec. Co. 

Seneca LaSalle Unit 1 1,078 BWR OL 1982 Commonwealth 1984 
nuclear power plant Edison Co. 

Seneca laSalle Unit 2 1,078 BWR OL 1983 Commonwealth 1984 
nuclear power plant Edison Co. 

Bryon Byron Unit 1 1,120 PWR OL 1984 Commonwealth 1985 
nuclear power plant Edison Co. 

Byron Byron Unit 2 1,120 PWR OL 1986 Commonwealth 1987 
nuclear power plant Edison Co. 

Braidwood Braidwood Unit 1 1,120 PWR OL 1986 Commonwealth 1988 
nuclear power plant Edison Co. 

Braidwood Braidwood Unit 2 1,120 PWR OL 1987 Commonwealth 1988 
nuclear power plant Edison Co. 
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ILLINOIS (continued) 

Clinton Clinton Unit 1 950 BWR OL 1986 Illinois Power Co. 1987 
nuclear power plant 

IOWA 

Pala Arnold Unit 1 515 BWR OL 1974 Iowa Elec. Power 1975 
nuclear power plant & Light Co. 

KANSAS 

Burlington WolfCreek 1,150 PWR OL 1985 Kansas Gas 1985 
nuclear power plant & Electric Co. 

LOUISIANA 

Taft Waterford 1,151 PWR OL 1984 Louisiana Power 1985 
nuclear power plant & Light Co. 

St. River Bend Unit 1 934 BWR OL 1985 Gulf States 1986 
Francisville nuclear power plant Utillties CO. 

MAINE 

Wiscasset Maine Yankee Atomic Power 810 PWR OL 1972 Maine Yankee 1972 
Atomic Power Co. 

MARYLAND 

Lusby Calvert Cliffs Unit 1 825 PWR OL 1974 Baltimore Gas 1975 
nuclear power plant & Electric Co. 

Lusby Calvert Cliffs Unit 2 825 PWR OL 1976 Baltimore Gas 1977 
nuclear power plant & Electric CO. 

MASSACHUSETTS 

Rowe Yankee nuclear 175 PWR OL 1960 Yankee Atomic 1961 
power plant Electric Co. 

Plymouth Pilgrim Unit 1 670 BWR OL 1972 Boston Edison Co. 1972 
nuclear power plant 

MICHIGAN 

Big Rock Big Rock Point 69 BWR OL 1964 Consumers Power Co. 1963 
nuclear power plant 

South Haven Palisades nuclear 635 PWR OL 1971 Consumers Power Co. 1971 
power plant 

Laguna Beach Fermi Unit 2 1,093 BWR OL 1985 Detroit Edison Co. 1988 
nuclear power plant 

Bridgman Cook Unit 1 1,044 PWR OL 1974 Indiana & Michigan 1975 
nuclear power plant Electric Co. 

Bridgman Cook Unit 2 1,082 PWR OL 1977 Indiana & Michigan 1978 
nuclear power plant Electric Co. 



MINNESOTA 

Monticello Monticello 525 BWR OL 1970 Northern States 1971 
nuclear power plant Power Co. 

Red Wing Prairie Island Unit 1 503 PWR OL 1973 Northern States 1973 
nuclear power plant Power Co. 

Red Wing Prairie Island Unit 2 500 PWR OL 1974 Northern States 1974 
nuclear power plant Power Co. 

MISSISSIPPI 

Port Gibson Grand Gulf Unit 1 1,250 BWR OL 1982 Mississippi Power 1985 
nuclear power plant & Light CO. 

MISSOURI 

Fulton Callaway Unit 1 1,188 PWR OL 1984 Union Electric Co. 1985 
nuclear power plant 

NEBRASKA 

Fort Calhoun Fort Calhoun Unit 1 478 PWR OL 1973 Omaha Public 1973 
nuclear power plant Power District 

Brownville Cooper nuclear 764 BWR OL 1974 Nebraska Public 1974 
power plant Power Dis trict 

NEW HAMPSHIRE 

Seabrook Seabrook Unit 1 1,198 PWR OL 1989 Public Service 1990 
nuclear power plant of New Hampshire 

NEW JERSEY 

Toms River Oyster Creek Unit 1 620 BWR OL 1969 G PU Nuclear Corp. 1969 
nuclear power plant 

Salem Salem Unit 1 1,079 PWR OL 1976 Public Service 1977 
nuclear power plant Electric & Gas Co. 

Salem Salem Unit 2 1,106 PWR OL 1980 Public Service 1981 
nuclear power plant Electric & Gas Co. 

Salem Hope Creek Unit 1 1,067 BWR OL 1986 Public Service 1986 
nuclear power plant Electric & Gas Co. 

NEW YORK 

Indian Point Indian Point Unit 2 864 PWR OL 1973 Consolidated 1974 
nuclear power plant Edison Co. 

Indian Point Indian Point Unit 3 891 PWR OL 1975 Power Authority 1976 
nuclear power plant of the 

State of New York 

Scriba Nine Mile Point Unit 1 610 BWR OL 1969 Niagara Mohawk 1969 
nuclear power plant Power Co~ 
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NEW YORK (continued) 

Scriba Nine Mile Point Unit 2 1,080 BWR· OL 1986 Niagara Mohawk 1988 
nuclear power plant Power Co. 

Ontario Ginna Unit 1 470 PWR OL 1969 Rochester Gas 1970 
nuclear power plant & Electric Co. 

Scriba FitzPatrick 810 BWR OL 1974 Power Authority 1975 
nuclear power plant of the 

State of New Yark 

NORTH CAROLINA 

Southport Brunswick Unit 2 790 BWR OL 1974 Carolina Power 1975 
nuclear power plant & Light Co. 

Southport BnlJ1swick Unit 1 790 BWR OL 1976 Carolina Power 1977 
nuclear power plant & Light Co. 

Cowans Ford McGuire Unit 1 1,180 PWR OL 1981 Duke Power Co. 1981 
Dam nuclear power plant 

Cowans Ford McGuire Unit 2 1,180 PWR OL 1983 Duke Power Co. 1984 
Dam nuclear power plant 

BonsaI Harris Unit 1 915 PWR OL 1986 Carolina Power 1987 
nuclear power plant & Light CO. 

OHIO 

Oak Harbor Davis-Besse Unit 1 874 PWR OL 1977 Toledo Edison- 1977 
nuclear power plant Cleveland Electric 

Illuminating Co. 

Perry Perry Unit 1 1,205 BWR OL 1986 Toledo Edison- 1987 
nuclear power plant Cleveland Electric 

Illuminating Co. 

Perry Perry Unit 2 1,205 BWR CP 1977 Toledo Edison- Indef. 
nuclear power plant Cleveland Electlic 

Illuminating Co. 

OREGON 

Prescott Trojan Unit 1 1,080 PWR OL 1975 Portland General 1976 
nuclear power plant Electric Co. 

PENNSYLVANIA 

Peach Bottom Peach Bottom Unit 2 1,051 BWR OL 1973 Philadelphia 1974 
nuclear power plant Electric Co. 

Peach Bottom Peach Bottom Unit 3 1,035 BWR OL 1974 Philadelphia 1974 
nuclear power plant Electric Co. 

Pottstown Limerick Unit 1 1,065 BWR OL 1984 Philadelphia 1986 
nuclear power plant Electric Co. 

Pottstown Limerick Unit 2 1,065 BWR OL 1989 Philadelphia 1990 
nuclear power plant Electric Co. 
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PENNSYLVANIA (continued) 

Shippingport Beaver Valley Unit 1 810 PWR OL 1976 Duquesne Light Co. 1976 
nuclear power plant Ohio Edison Co. 

Shippingport Beaver Valley Unit 2 852 PWR OL 1987 Duquesne Light Co. 1987 
nuclear power plant Ohio Edison Co. 

Goldsboro Three Mile Island Unit 1 776 PWR OL 1974 G PU Nuclear Corp. 1974 
nuclear power plant 

Belwick SusquehaI1na Unit 1 1,052 BWR OL 1982 Pennsylvania Power 1983 
nuclear power plant & Light Co. 

Berwick Susquehanna Unit 2 1,052 BWR OL 1984 Pennsylvania Power 1985 
nuclear power plant & Light CO. 

SOUTH CAROLINA 

Hartsville Robinson Unit 2 665 PWR OL 1970 Carolina Power 1971 
nuclear power plant & Light Co. 

Seneca Oconee Unit 1 860 PWR OL 1973 Duke Power Co. 1973 
nuclear power plant 

Seneca Oconee Unit 2 860 PWR OL 1973 Duke Power Co. 1974 
nuclear power plant 

Seneca Oconee Unit 3 860 PWR OL 1974 Duke Power Co. 1974 
nuclear power plant 

Broad River Summer Unit 1 900 PWR OL 1982 So. Carolina 1984 
nuclear power plant Electric & Gas Co. 

Lake Wylie Catawba Unit 1 1,145 PWR OL 1984 Duke Power Co. 1985 
nuclear power plant 

Lake Wylie Catawba Unit 2 1,145 PWR OL 1986 Duke Power Co. 1986 
nuclear power plant 

TENNESSEE 

Daisy Sequoyah Unit 1 1,128 PWR OL 1980 Tennessee Valley 1981 
nuclear power plant Authority 

Daisy Sequoyah Unit 2 1,148 PWR OL 1981 Tennessee Valley 1982 
nuclear power plant Authority 

Spring City Watts Bar Unit 1 1,165 PWR CP 1973 Tennessee Valley 1988 
nuclear power plant 

Spring City Watts Bar Unit 2 1,165 PWR CP 1973 Tennessee Valley 1989 
nuclear power plant Authority 

TEXAS 

Glen Rose Comanche Peak Unit 1 1,150 PWR OL 1990 Texas Utilities 1988 
nuclear power plant 

Glen Rose Comanche Peak Unit 2 1,150 PWR CP 1974 Texas Utilities 1989 
nuclear power plant 
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TEXAS (continued) 

Bay City South Texas Unit 1 1,250 PWR OL 1987 Houston Lighting 1988 
nuclear power plant & Power Co. 

Day City South Texas Unit 2 1,250 PWR OL 1989 Houston Lighting 1989 
nuclear power plant & Power Co. 

VERMONT 

Vernon Vermont Yankee 504 DWR OL 1972 Vermont Yankee 1972 
nuclear power plant Nuclear Power Corp. 

VIRGINIA 

Gravel Neck Suny Unit 1 775 PWR OL 1972 V irginia Electric 1972 
nuclear power plant & Power Co. 

Gravel Neck Surry Unit 2 775 PWR OL 1973 Virginia Electric 1973 
nuclear power plant & Power Co. 

Mineral North Anna Unit 1 865 PWR OL 1976 Virginia Electric 1978 
nuclear power plant & Power Co. 

Mineral North Anna Unit 2 890 PWR OL 1980 Virginia Electric 1980 
nuclear power plant & Power Co. 

WASHINGTON 

Richland WPPSS No. 1 (Hanford) 1,266 PWR CP 1975 Wash. Public Power Inc1ef. 
nuclear power plant Supply System 

Richland WPPSS No.2 (Hanford) 1,103 BWR OL 1983 Wash. Public Power 1984 
nuclear power plant Supply System 

Satsop WPPSS No.3 1,242 PWR CP 1978 Wash. Public Power Indef. 
Supply System 

WISCONSIN 

Two Creeks Point Beach Unit 1 495 PWR OL 1970 Wisconsin Electric 1970 
nuclear power plant Power Co. 

Two Creeks Point Beach Unit 2 495 PWR OL 1971 Wisconsin Electric 1972 
nuclear power plant Power Co. 

Kewaunee Kewaunee nuclear 515 PWR OL 1973 Wisconsin Public 1974 
power plant Service Corp. 
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u.s. Nuclear Power Plants with Operating Licenses 
(Plant - type - MWe - cp - 01)* 

Arkansas 1 = pwr, 836, 12/68,5/74. 
Arkansas 2 ;:::: pwr, 858, 12/72, 12/78. 
Beaver Valley 1 (Pa.) ;:::: pwr, 810, 6/70, 7/76. 
Beaver VaHey 2 ;:::: pwr, 833,5/74,8/87. 
Big Rock Point (Mich.) bwr, 69, 5/60, 5/64. 
Braidwood 1 (Ill.) = pwr, 1120, 12/75, 7/87. 
Braidwood 2 = pwr, 1120, 12/75,5/88. 
Browns Ferry 1 (Ala,) = bwr, 1065,5/67,12/73. 
Browns Ferry 2 = bwr, 1065, 5/67, 8/74. 
Browns Ferry 3 = bwr, 1065, 5/67,8/76. 
Brunswick 1 (N.C.) = bwr, 790, 2/70, 11/76. 
Brunswick 2 = bwr, 790, 2/70, 12/74. 
Byron 1 (Ill.) pwr, 1105, 12/75,2/85. 
Byron 2 = pwr, 1105, 12/75, 1/87. 
Callaway (Mo.) pwr, 1145,4/76, 10/84. 
Calvert Cliffs 1 (Md.) = pwr, 825, 7/69, 7/74. 
Calvert Cliffs 2 = pwr, 825, 7/69, 11/76. 
Catawba 1 (S.C.) = pwr, 1129,8/75, 1/85. 
Catawba 2 = pwr, 1129,8/75, 5/86. 
Clinton (Ill.) = bwr, 930, 2/76, 4/86. 
Comanche Peak 1 (Tex.) = pwr, 1150, 12/74, 4/90. 
Cook 1 (Mich.) = pwr, 1020,3/69, 10/74. 
Cook 2 = pwr, 1060,3/69, 12/77. 
Cooper (Neb.) ;:::: bwr, 764, 6/68, 1/74. 
Crystal River 3 (Fla.) pwr, 821,9/68, 1/77. 
Davis-Besse «Ohio) pwr, 860, 3/71, 4/77. 
Diablo Canyon 1 (Cal.) ;:::: pwr, 1073,4/68, 11/84. 
Diablo Canyon 2 = pwr, 1087, 12/70, 8/85. 
Dresden 2 (Ill.) :;;:; bwr, 772, 1/66, 12/69 
Dresden 3 :;;; bwr, 773, 10/66, 3/71. 
Duane Arnold (Iowa) :;;:; bwr, 515, 6/70,2/74. 
Farley 1 (Ala.) = pwr; 813, 8/72, 6/77. 
Farley 2 :;;:; pwr, 823, 8/72, 3/81. 
Fermi 2 (Mich.) = bwr, 1093, 9/72, 7/85. 
Fitzpatrick (N.Y.) = bwr 778,5/70, 10/74. 
Fort Calhoun 1 (Neb.) pwr, 478, 6/68, 8/73. 
Ginna (N,Y.) ;:::: pwr, 470, 4/66, 12/84. 
Grand Gulf 1 (Miss.) :;;; bwr, 1142, 9/74, 11/84. 
Haddam Neck (Conn.) == pwr, 569, 5/64,12/74, 
Harris 1 (N.C.) = pwr, 860, 1/78, 1/87. 
Hatch 1 (Ga.) = bwr, 860, 9/69, 10/74. 
Hatch 2 = bwr, 768, 12/72,6/78. 
Hope Creek 1 (N.J.) = bwr, 1067, 11/74, 7/86, 
Indian Point 2 (N.Y.) = pwr, 849, 10/66,9/73. 
Indian Point 3 = pwr, 965, 8/69, 4/76. 
Kewaunee (Wis.) ::::: pwr, 503, 8/68, 12/73. 
LaSalle 1 (Ill.) = bwr, 1036,9/73,8/82. 
LaSalle 2 = bwr, 1036, 9/73, 3/84. 
Limerick 1 (Pa.) = bwr, 1055, 6/74, 8/85. 
Maine Yankee = pwr, 810, 10/68,6/73. 
McGuire 1 (N.C.) = pwr, 1129,2/73, 7/81. 
McGuire 2 = pwr, 1129,2/73,5/83. 
Millstone 1 (Conn.) bwr,. 654, 5/66, 10/86. 
Millstone 2 = pwr, 863, 12/70,9/75. 
Millstone 3 = pwr, 1142,8/74, 1/86. 
Monticello (Minn.) = bwr, 536, 6/67, 1/81. 
Nine Mile Point 1 (N.Y.) = bwr, 610, 4/65, 12/74. 
Nine Mile Point 2 :;;:; bwr, 1080,6/74, 7/87. 
North Anna 1 (Va.) = pwr, 915, 2/71, 4/78. 
North Anna 2 = pwr, 915,2/71,8/80. 
Oconee 1 (S.C.) = p\\:r, 846, 11/67, 2/73. 
Oconee 2 = pwr, 846, 11/67, 10/73. 
Oconee 3 = pwr, 846, 11/67,6/74. 

*Name of plant; type of plant: pressurized water reactor = pwr, 
boiling water reactor == bwr; electric power output in mega
watts (MWe); date of construction permit (cp) issuance; date of 
operating license (01) issuance. 

Oyster Creek (N.J.) == bwr, 620, 12/64,8/69. 
Palisades (Mich.) ::::: pwr, 730, 3/67, 10/72. 
Palo Verde 1 (Ariz.) = pwr, 1221,5/76,6/85. 
Palo Verde 2 = pwr, 1221, 5/76, 4/86. 
Palo Verde 3 ::::: pwr, 1221, 5/76, 11/87. 
Ileach Bottom 2 (pa.) = bwr, 1051, 1/68, 12/73. 
Peach Bottom 3 = bwr, 1035, 1/68,7/74. 
Perry 1 (Ohio) = bwr, 1205,5/77, 11/86. 
Pilgrim 1 (Mass.) ;;:; bwr, 670, 8/68, 9/72. 
Point Heach 1 (Wis.) = pwr, 485, 7/67, 10/70. 
Point Beach 2 == pwr, 485, 7/68,3/73. 
Prairie Island 1 (Minn.) = pwr, 503, 6/68,4/74. 
Prairie Island 2 = pwr, 503, 6/68, 10/74. 
Quad Cities 1 (III.) = bwr, 769, 2/67, 12/72. 
Quad Cities 2 ;;:; bwr, 769,2/67, 12/72. 
Rancho Seco (Cal.) pwr, 873, 10/68, 8/74. 
River Bend 1 (La.) = bwr, 936, 3/77, 11/85. 
Robinson 2 (S.C.) ;;:; pwr, 665, 4/67,9/70. 
Salem 1 (N.J.) ::::: pwr, 1106,9/68, 12/76. 
Salem 2 = pwr, 1106, 9/68,5/81. 
San Onofre 1 (Cal.) ;;:; pwr, 436, 3/64, 3/67. 

. San Onofre 2 = pwr, 1070, 10/73,9/82. 
San Onofre 3 = pwr, 1080, 10/13, 9/83. 
Seabrook 1 (N.H.) = pwr, 1198, 7/76, 5/89. 
Sequoyah 1 (Tenn.) :;;; pwr, 1148,5/70,9/80. 
Sequoyah 2 pwr, 1148, 5/70, 9/81. 
South Texas 1 = pwr, 1250, 12/75, 3/88. 
South Texas 2 pwr 1250, 12/75, 12/88. 
St. Lucie 1 (Fla.) = pwr, 839, 7/70, 3/76. 
St. Lucie 2 = pwr, 839, 5/77, 6/83. 
Summer (S.C.) = pwr, 885, 3/73, 11/82. 
Surry 1 (Va.) = pwr, 781, 6/68, 5/72. 
Surry 2 = pwr, 781, 6/68, 1/73. 
Susquehanna 1 (Pa.) = bwr, 1032, 11/73, 11/82. 
Susquehanna 2 = bwr, 1032, 11/73, 6/84. 
Three Mile Island 1 (Pa.) pwr, 776, 5/68, 4/74.page 12 
Trojan (Ore.) = pwr, 1095, 2/71, 11/75. 
Turkey Point 3 (Fla.) pwr, 666, 4/67, 7/72. 
Turkey Point 4 = pwr, 666, 4/67, 4/73. 
Vermont Yankee = bwr, 504, 12/67,2/73. 
VogUe 1 (Ga.) = pwr, 1079, 6/74, 3/87. 
VogUe 2 ;;:; pwr, 1165,6/74, 2/89. 
Washington Nuclear 2 = bwr, 1095,3/73,4/84. 
Waterford 3 (La.) = pwr, 1075, 11/74,3/85. 
Wolf Creek 1 (Kans.) = pwr, 1128, 5/77, 6/85. 
Yankee-Rowe (Mass.) = pwr, 167, 11/57, 12/63. 
Zion 1 (Ill.) = pwr, 1040, 12/68, 10/73. 
Zion 2 ;;:; pwr, 1040, 12/68, 11/73. 

Total as of 12/31/91 ;;:; 112. 

Reactor projects for which construction permits were in 
effect** as of 12/31/91 (cp date shown): 
Bellefonte 1 (Ala.) = pwr, 1235, 12/74. 
Bellefonte 2 = pwr, 1235, 12/74. 
Comanche l)eak 2 (Tex.) = pwr, 1150, 12/74. 
Perry 2 (Ohio) = bwr, 1205,5/77. 
Washington Nuclear 1 = pwr, 1266, 12/75. 
WaShington Nuclear 3 ::::: pwr, 1242,4/78. 
Watts Bar 1 (Tenn.) = pwr, 1165, 1/73. 
Watts Bar 2 pwr, 1165, 1/73. 

Total as of 12/31/91 ;;:; 8. 

**Construction has been halted on a number of these projects. 



Abnormal occurrences 61-75 
Agreement State licensees 72 
medical licensees 65-75 
reports issued-FY 1991 (table) 63 

Accident management 38 

Accident probabilities 
-see Probabilistic risk assessment 

Accident sequence precursors 51-54 

Administration 
-see NRC administration 

Advanced reactors 16,17,19,27,28,30,36,101,137,153,175, 
179, 180 

Advisory Committee on Medical Uses of Isotopes 223,226,227 

Advisory Committee on Nuclear Waste 116,117,223,224,227 

Advisory Committee on Reactor Safeguards 224, 225, 
activities in FY 1991 44 
membership 225 

Advisory Panel for Decontamination of TMI-2 224, 227 

AEOD reports, evaluations (tables) 50,54,61 

Agreement States 125 
abnormal occurrences 72-75 
American Indian liaison 129 
annual meeting 127 
assistance with low-level waste 111,123 
high-level waste repository 108 
licensing actions 92, 93 
liaison officers 130, 131 
low-level waste compacts 129, 130 
State agreements program 129 
training in NRC courses 82, 126 
uranium milling 112, 127, 128 

Analyses of operational data 46-83 

Antitrust reviews 42,43 

Atomic Safety and Licensing Board Panel 195,224,225 

Audits, NRC Inspector General 212 

Backfitting 2,10,34,48,103,134,186,187,188 

Bellefonte nuclear power plant 14 

Braidwood nuclear power plant 40,54,80, 83 

Browns Ferry nuclear power plant 13, 14, 36 

Brunswick nuclear power plant 36,51,102 

BWR pipe cracks 157 

Calvert Cliffs nuclear power plant 10, 11 

Civil penalty actions 84, 239-246 

Civil rights program 216 

Comanche Peak nuclear power plant 13, 134 

Commission changes 1, 207 

Commission decisions 199 

INDEX 

Commission meetings 119 

Commission staff offices 222 

Commission (and other NRC) testimony (table) 124,125 

Commissioners 221 

Committee to Review Generic Requirements (CRGR) 48, 49 

Congressional hearings involving NRC (table) 124 

Consolidation of NRC offices 5,6, 207 

Containment performance 145-153, 187 

Davis-Besse nuclear power plant 42 

Decommissioning, decontamination 114,115,192 

Department of Energy (DOE) advanced reactor proposal 17, 18 
fuel enrichment 88 
funding reactor conversion 101 
monitoring resources 81 
ordering plants to operate 201 
quality assurance plans 109 
safeguard systems 103, 105 
sealed source disposal 93 
tailings remedial action 113 
UMTRCA site 113,114 
waste disposal 93,97, 107, 108, 112, 115, 175, 176-178 
West Valley project 88, 89 
Yucca mountain repository 108 

Diablo Canyon nuclear power plant 25, 34,40,42, 54, 56, 83, 153 

Diagnostic Evaluation Program 76 

Dresden nuclear power plant 10 

Electric Power Research Institute (El'RI) 16,18,26,27,36,38,51, 
83, 101, 108, 150, 153, 156, 161, 167, 174, 175, 189 

Emergency planning, preparedness 30,79-83 
federal response capability 80,81 
incident investigation program 75, 76 
inspection plan 24, 25 
Operations Center 79 
procedure guidelines 4 
regulation review by GIG 308 
telecommunications 211 
training 81, 82 

Enforcement, NRC Office of 84, 225 
civil penalty actions 239 
orders 247 

EPRI (Electric Power Research Institute) 16,18,26,27,36,38,51, 
83,101,108,150,153,156,161,167,174,175,189 

Equipment qualification 166 

Environmental Protection Agency (EPA) 30,107,112 

Export-import actions 138 

Farley nuclear power plant 42index 4 

Fermi nuclear power plant 115 

Fitzpatrick nuclear power plant 36,40 77 

Ft. Calhoun nuclear power plant 165 

Fort S1. Vrain nuclear power plant 17,30,36,40,90,115 
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Fuel cycle regulation 87-92 

Generic safety issues 179-183 
prioritized in FY 1991 (table) 181 
resolved in FY 1991 182 
scheduled for resolution (table) 183 

Grand Gulf nuclear power plant 9, 123, 153 

Haddam Neck nuclear power plant 134 

Harris nuclear power plant 25,80, 102 

Health effects of radiation 190 

High-level wastes 
-see Radioactive wastes 

History program 123 

Human factors 27,92,144,145 

Humboldt Bay nuclear power plant 40, 115 

Hydrogen control 151 

IAEA (International Atomic Energy Agency) 138, 140 

Incident response 
-see Emergency planning, response 

Incident investigation program 75, 76 

Incident response 79, 103 

Indemnity agreements 43 

Indian Point nuclear power plant 36,40, 134 

Industrial licensing, regUlation 93-96 

Information notices 24,25, 36,41,55, 79 

Information, NRC public 120 

Information, NRC resources 211, 212 

INPO (Institute of Nuclear Power Operations) 2,3,27,49,51,101 

Inspection programs 20-26,87-96,99-103 
emergency operation procedures 24, 25 
fuel facilities 87-90 
materials licensees 92,-96 
procedures research 158 
reactors 21 
safeguards 99-103 
special team inspections 24 
uranium mill sites 112, 113 
vendor 25, 26 

Institute of Nuclear Power Operations (INPO) 2,3,27,49,51, 101 

Insurance premium refunds 43 

Interim spent fuel storage 89,90 

International programs 132-140 
bilateral cooperation 133-140 
cooperation with the U.S.S.R. 133 
Executive Branch consultations 138 
export-import actions 138-140 
IAEA (International Atomic Energy Agency) 138, 140 
information exchange arrangements 134-137 
international conferences 137 
non-proliferation activities 133, 136, 138-140 
OEeD (Organization for Economic Cooperation and 

Development) 137,138 

Investigntions, NRC Inspector General 212-214 

Investigations, NRC Office of 83, 84, 225 

ISLOCA (Unisolable interfacing systems loss-of-coolant accident) 31, 
32 

Judicial review 201-205 

Kewaunee nuclear power plant 51,80 

laCrosse nuclear power plant 40, 115 

LaSalle nuclear power plant 142 

Licensee Event Reports (LER) 49,51 

Licensing 
actions 2, 10 
Agreement State materials licensing 111,125 
conversion to full term 10 
export 138-140 
fees 5,214 
fuel cycle facilities 87 
medical 96 
nuclear materials 92-96 
operator 29 
power reactor-FY 1991 (table) 9 
process 8 
renewal 14, 16 
support system (high-level waste repository) 115, 116 

Licensing Support System Advisory Review Panel 115, 224, 226 

Limerick nuclear power pl:mt 40, 80, 160 

Litigation 195-205 

Low-level wastes 
-see Radioactive wastes 

LPDR (Local Public Document Rooms) 
-see Public docllment rooms, local 

Maine Yankee lluclellr power plant 30, 36,40 

Maintennnce quality assurance 28,29 

Mnintenance rule 185 

Master Inspection Planning System (MIPS) 22, 23 

Materials 
-see Nuclear materials 

McGuire nuclear power plant 53, 79 

Medical licensing 96 

Midland nuclear power plant 156 

Millstone nuclear power plant 25, 35, 36,40,42, 54, 55, 79 

Mill tailings 112-114 

Monticello nuclear power plant 15,54,56 

National standards program 193 

Nine Mile Point nuclear power plant 11,12,30,40,76,79 

Non-proliferation activities 133, 136, 138-140 

Non-reactor engineering evaluations (table) 61 

Non-reactor operational experience 60,61 

North Anna nuclear power plant 36 

NRC administration 207-221 
audits (OIG) 212, 213 
civil rights program 217 
committees and boards 225-228 
consolidation of headquarters staff 207 



contracting 214 
document control (NUDOCS) 211 
Federal women's program 217,218 
funding, staffing levels 219 
history program 123 
incentive awards 208 
investigations (OIG) 213,214 
labor relations 208 
license fees 215,216 
personnel management 207-210 
public communications 119-123 
small, disadvantaged business use 216, 217 
Table of Organization 210 
training and development 208, 209 

NRC/DOE (Department of Energy) activities 
-see Department of Energy 

NRC Information Resources 211 

NRC Operations Center 79 

NRC organization 1, 207,210 
changes 1, 207 
hea.dquarters consolidation 5,6, 207 

Nuclear materials regulation 87-98 
decommissioning, decontamination 114, 115, 192 
licensing and inspection 87-98 
safeguards 99-105 
storage 89,90 
transport 101-104 
uranium recovery, mill tailings 112, 113 

Nuclear power plants in U.S. 248-256 

Nuclear Management & Resources COllncil (NUMARC) 2, 3, 15, 
16,25,26,30,34,35,38,51,159,174,186,189,202 

Nuclear wastes 
-see Radioactive wastes 

NUDOCS 
-see NRC administration, document control 

NUMARC (Nuclear Management & Resources Council) 2,3, 15, 
16,25,26,30,34,35,38,51,159,174,186,189,202 

Occupational exposures 39 

Oconee nuclear power plant 40, 54, 55, 188 

OIG (Office of the NRC Inspector General) 
-see Investigations, NRC Inspector General 

Operating licenses (tables) 9 

Operational data reports (tables) 50,61 

Operational safety assessment 40,41 

Operational safety team inspection (OSTI) 22,23 

Operations Center 
-see NRC Operations Center 

Operator licensing 29, 30 

OSTI (Operational safety team inspection) 22, 23 

Oyster Creek nuclear power plant 10, 40, 76 

Palisades nuclear power plant 10, 36, 90, 165 

Palo Verde nuclear power plant 80, 198 

Pathfinder nuclear power plant 115 

Peach Bottom nuclear power plant 115, 153 

Performance indicators 49, 57-60 

Perry nuclear power plant 42,51 

Pilgrim nuclear power plant 39 

Power reactors 
abnormal occurrences 61-64 
advanced 16,17,19,27,28,30,36,101,137,153, 175,179, 

180 
civil penalty actions and orders 239-247 
generic safety issues 179-183 
human factors 27,144, 145 
inspection 20-25 
license renewal 3, 14-16 
licensing 1, 9 
licensing actions 10 
listing 248-256 
litigation 196, 199,200 
operational experience 47-59 
orders 247 
regulation 7-45 
research 141-174 
safeguards 99, 100 
safety issues 2, 3 
safety reviews 31-41 
severe accidents 149,187· .. 189 

Prairie Island nuclear power plant 89 

Pressurized thermal shock 34, 35 

Price-Anderson system 43 

Precursor program 
-see Accident sequence precursors 

Probabilistic risk assessment (PRA) 31, 152 

Property insurance 43 

Public document room, headquarters 122 

Public document rooms, local 122, 228-232 

Quad Cities nuclear power plant 54,55,56 

Quality assurance 28,29, 109 

Radiation protection 36, 38, 39, 189 

Radioactive effluents technical specifications (RETS) 39 

Radioactive wastes 107-117 
assessment capability 108 
Center for Regulatory Analyses 109 
high-level 107-110 
low-level 110-115 
mill tailings 112-114 
Nuclear Waste Negotiator 110 
radioactive waste management research 175-178 
repository siting 108 
TMI-2 41 
Yucca Mountain site 108 

Rancho Seco nuclear power plant 30, 36,90, 115 

Reactor licensing process 8 

Reactor operations evaluations (tables) 50, 54 

Regional Administrators 221 

Regulations, amendments-FY 1991 233-236 

Regulatory guides-FY 1991 237,238 

Regulatory impact survey 7 

Relocation of the NRC 5,6,207 
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