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June 12, 1989

The President
The White House
Washington, DC 20500

Dear Mr. President:

This Annual Report for 1988 of the United States
Nuclear Regulatory Commission is forwarded for
your transmittal to the Congress, as required by
Section 307(c) of the Energy Reorganization Act
of 1974,

The report is devoted mainly to coverage of events
and activities occuring in fiscal year 1988, with
additional treatment of events after that period
where circumstances warranted.

Respectfully,

Lando W. Xcﬁt\f

Chairman
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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 and long-range goals, priorities, and plans of the Commission as they are related to the benefits, costs, and risks
of nuclear power.”” (See Chapters 1, 2, 4, 5, 7, 9 and 11.)

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

“’(1) insuring the safe design of nuclear power plants and other licensed facilities. .. .”" (For reactor design, see Chapters 2 and 9; for
materials facilities, devices, and transportation packaging, see Chapters 5 and 9; for waste disposal facilities, see Chapters 7 and 9.)

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

‘*(3) safeguarding special nuclear materials at all stages of the nuclear fuel cycle....”” (See Chapters 6, 8 and 9.)
*’(4) investigating suspected, attempted, or actual thefts of special nuclear materials in the licensed sector and developing
contingency plans for dealing with such incidents. ...’ (See Chapters 6 and 9.)

*’(5) insuring the safe, permanent disposal of high-level radioactive wastes through the licensing of nuclear activities and
facilities. .. ."" (See Chapter 7 and 9.)

*'(6) protecting the public against the hazards of low-level radioactive emissions from licensed nuclear activities and facilities. . .."”
(See Chapters 2, 5 and 7.)

Section 205 requires development of ““a long term plan for projects for the development of new or improved safety systems for
nuclear power plants”’ and an annual updating of the plan. (See Chapter 9.)

Section 209 requires the Commission to include in each Annual Report a chapter describing the status of the NRC’s domestic
safeguards program. (See Chapter 6.)

Section 210 requires the Commission to submit “‘a plan providing for the specification and analysis of unresolved safety issues
relating to nuclear reactors,”” and to include progress reports in the Annual Report thereafter concerning corrective actions. (See
Chapter 9.)

NUCLEAR NONPROLIFERATION ACT OF 1978

Section 602 requires annual reports by the Commission and the Department of Energy to “include views and recommendations
regarding the policies and actions of the United States to prevent proliferation which are the statutory responsibilities of those
agencies....”” (See Chapter 8.)

ATOMIC ENERGY ACT OF 1954, AS AMENDED

Section 170(i) directs the Commission to report annually on indemnity action implementing the Price-Anderson Act which provides a
system to pay public liability claims in the event of a nuclear accident. (See Chapter 2.)

PUBLIC LAW 96-295

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

“/(1) the direct and indirect costs to the Commission for the issuance of any license or permit and for the inspection of any facility;
and (2) the fees paid to the Commission for the issuance of any license or permit and for the inspection of any facility.”” (See
Chapter 11.)

PUBLIC LAW 97-415

Section 10(c) requires that the ’Commission include as a separate chapter a description of the collaborative efforts. . .by the Commis-
sion and the Department of Energy with respect to the decontamination, repair or rehabilitation of facilities at Three Mile Island
Unit 2...."” (See Chapter 3.)



1988 Highlights/Special Reports

Chapter

This is the 14th annual report of the U.S. Nuclear
Regulatory Commission (NRC), covering events and
activities occurring in fiscal year 1988 (the year ending
September 30, 1988), with some treatment of events,
where warranted, from the last quarter of the calen-
dar year.

The NRC came into being under the Energy Reorg-
anization Act of 1974 as an independent agency of the
Federal government. The five NRC Commissioners are
nominated by the President and confirmed by the U.S.
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—as in the
operation of nuclear power plants or in medical, in-
dustrial or research applications—are carried out with
proper regard and provision for the protection of public
health and safety, of the environment, and of the na-
tional security. The NRC accomplishes its purposes
through the licensing of nuclear reactor operations and
other activities involving possession and use of nuclear
materials, including the transport and disposal of
nuclear materials and wastes; through the safeguard-
ing of nuclear materials and facilities from theft and
sabotage; and through inspection and enforcement
actions.

This report covers the major activities, events, deci-
sions, and planning that took place during fiscal year
1988 (October 1987 through September 1988) within
the NRC or involving the NRC. The report is issued
in compliance with Section 307(c) of the Energy Reor-
ganization Act of 1974, which requires that an annual
report be submitted to the President for transmittal to
the Congress.

This chapter deals with highlight events and actions
of the report period. It also includes reports of the Of-
fice of Special Projects, the Office of Investigations and
the Office of Enforcement.

Changes Within Commission and Senior Staff

Two changes took place on the Commission during
fiscal year 1988. In June, Commissioner Frederick M.
Bernthal completed his five-year term, and in October,

Commissioner James R. Curtiss was appointed to fill
the vacancy.

New office directors appointed during the report
period were:

¢ Michael L. Springer, Director, Office of Consoli-
dation, in April 1988.

* James G. Partlow, Director, Office of Special Proj-
ects, in July 1988.

¢ Christine N. Kohl, Chairman, Atomic Safety and
Licensing Appeal Panel, in September 1988.

Power Reactor Licensing
In Fiscal Year 1988

During the fiscal year, the NRC issued one low-
power license and three full-power licenses (one of
them to the recipient of the low-power license). There
were no fuel-loading licenses issued during the report
period. The addition of three full-power licenses brings
the number of reactors licensed to operate at full power
in the United States to 108, plus two facilities with
operating licenses for less than full power operation—
Seabrook (N.H.), licensed for fuel-loading only, and
Shoreham (N.Y.), licensed for low-power operation
only (see discussion in Chapters 2 and 10), as of Sep-
tember 30, 1988. At that time, there were 14 other plants
for which construction permits had been issued, but
most of these are projects which have been halted
and/or deferred.

Fuel Cycle and Byproduct Licensing

More than 100 licensing activities dealing with fuel
cycle plants—such as fuel fabrication and fuel storage
facilities—were completed during fiscal year 1988. Over
5,000 licensing actions were taken on applications for
new byproduct materials licenses and amendments or
renewals of existing licenses. (Approximately 100 fuel
facility inspections were carried out during the fiscal
year, and 2,800 material licensee inspections, resulting
in the identification of almost 1,900 violations. Seven
team assessments at major material licensee facilities
were completed during the report period.)



Nuclear Performance Improving

Commercial nuclear power continues to be an im-
portant element in the nation’s energy supply, for both
environmental and economic reasons. Nuclear power
reactors that are properly designed, built, and man-
aged, provide a safe, clean way to generate electricity.
Nuclear power helps to enhance the nation’s economy
by providing a stable and secure source of electrical
energy.

In 1988, nuclear power produced approximately 20
percent of the nation’s electricity. For nuclear power
to remain one of the country’s energy options, it is
essential that it remain safe and reliable. The NRC is
seeing evidence of overall improvement both in terms
of safety and reliability in the industry’s performance.

e " _

With the appointment of James R. Curtiss in October 1988, re-
lacing Commissioner Frederick M. Bernthal, whose term expired
in June, the Nuclear Regulatory Commission was again at full
strength. Chairman Lando W. Zech, Jr. (seated at center), is

Over the past four years, there has been a clear and
significant improvement in the key operational safety
indicators that the NRC monitors. In particular, there
have been fewer significant operating events, un-
planned automatic shutdowns, and safety system ac-
tuations per operating reactor (see Chapter 4). The
average radiation exposure of plant personnel has been
reduced (see Chapter 9), and there has been a reduc-
tion in the volume of radioactive wastes generated.
There has also been an increase in average annual
capacity factors (a measure of actual electrical power
output from a given reactor as a percentage of maxi-
mum possible output from that reactor,over a given
period of time) for U.S. nuclear reactors, from about
58 percent in 1984 to about 65 percent in 1988. NRC
programs have played a significant role in improving
the industry’s safety performance. Despite this en-
couraging record, there is, of course, room for con-
tinued improvement.

flanked by Commissioner Thomas M. Roberts (left) and Commis-
sioner Kenneth C. Rogers. Standing are Commissioner Kenneth
M. Carr (left) and Commissioner Curtiss.



Consolidation of NRC Headquarters
Nears Completion

The process of consolidating the NRC’s Head-
quarters offices—once widely dispersed in 11 different
locations in the Washington, D.C., metropolitan
area—reached a major milestone during fiscal year 1988
when full occupancy of the One White Flint North
building was attained. The newly constructed building,
which is located at 11555 Rockville Pike in Rockville,
Md., now houses 62 percent of the NRC Headquarters
total staff of 2,250, With the staff of the Office of
Nuclear Regulatory Research situated in offices nearby,
a full 73 percent of Headquarters staff has now been
brought together in Rockville, Md. Total consolidation
is scheduled for 1991, with completion of a second
building at the White Flint site.

OFFICE OF SPECIAL PROJECTS

By 1985, the NRC had become concerned with the
deteriorating performance of the Tennessee Valley
Authority (TVA) in the management and operations
of its five licensed reactor plants at two sites, and also
with its record of compliance with regulatory re-
quirements at four other units under construction at
two other sites. This concern, and results of self-
assessment by TVA, led to the shutdown of TVA’s en-
tire nuclear power program. The Texas Utilities Elec-
tric Company (TU Electric) was faced with a similar
situation at the two-unit Comanche Peak (Tex.) facil-
ity under construction. After initial efforts by NRC to
oversee activities at TVA and Comanche Peak through
coordinating groups within the Office of Nuclear Reac-
tor Regulation (NRR), the Office of Special Projects
(OSP) was established to more efficiently identify and
resolve the problems which brought about the shut-
downs and to ensure compliance with requirements
during recovery efforts at these facilities.

Significant progress has been realized at the affected
units during fiscal year 1988. While the need for an in-
creased level of scrutiny remained at the end of the
report period, it had been modified by the resolution
of technical issues, the implementation of corrective
action plans, and changes in managerial attitudes and
practices. With continued good performance at these
nuclear projects, the OSP mission was subsumed again
into NRR operations in 1989.

TVA Projects

In 1985, the NRC staff issued a letter to the Chair-
man of the TVA Board of Directors indicating that there
were significant and continuing weaknesses in TVA
performance and that management of the TVA nuclear

program was ineffective. By that time, TVA had taken
the Browns Ferry (Ala.) and Sequoyah (Tenn.) facili-
ties into a cold shutdown status on its own accord and
had made commitments to the NRC that the plants
would not be restarted without NRC concurrence. A
Senior Management Team (SMT) was created in the
NRC to devote particular attention to the TV A opera-
tions, to deal with pressing issues in the short term,
and to prevent recurrence of the problems in the long
term. The multitude and complexity of the issues were
not limited to operating reactors, since questionable
construction practices had surfaced at the TVA’s Watts
Bar (Tenn.) project. In 1987, the OSP was created and
the SMT disbanded.

Sequoyah Unit 2. During fiscal year 1988, the NRC
staff continued its review of TVA’s program to resolve
the remaining technical issues required for the restart
of Sequoyah Unit 2. The staff issued its conclusions
in its "’Safety Evaluation Report (SER) on Tennessee
Valley Authority: Sequoyah Nuclear Performance
Plan” (NUREG-1232, Volume 2), issued in May 1988.

In March 1988, after a six-week non-nuclear heatup
to normal testing temperature—permitting the TVA to
conduct necessary equipment tests, demonstrate plant
operability, and give Sequoyah operators experience
in nearly normal plant operations—TVA requested the
NRC’s approval for plant restart. On March 22, 1988,
the Commission authorized the staff to permit TVA to
restart Unit 2. Subsequently, on March 30, when all
outstanding safety concerns were closed, the NRC staff
authorized the restart. The staff had monitored the
non-nuclear heatup and the startup of Unit 2 with an
augmented inspection team that provided 24-hour
coverage of plant operations.

The Sequoyah Unit 2 startup was interrupted on
April 6, 1988, when the TVA discovered indications
of steam generator tube leakage. Unit 2 was cooled
down and helium leakage and eddy current testing
identified cracks in the tube bends of the innermost
row of tubes (caused by residual stress remaining after
the cold-forming of the U-bends with tight radius).
After all Row 1 tubes in each of the four steam gener-
ators had been plugged and correction of leakage prob-
lems associated with the primary safety valves had
been completed, startup of the reactor was resumed
on May 6. On May 13, with NRC’s approval, Unit 2
achieved criticality for the first time in 30 months. On
May 19, the reactor underwent the first of a series of
five scrams (automatic shutdown) in rapid succession
(May 19 and 23, June 6, 8 and 9). Although a number
of scrams during power ascension is not unusual, the
brief intervals between the last three scrams, and other
factors, caused heightened concern. TVA was required
to perform a post-trip review and root-cause analysis
and to discuss its findings with the NRC prior to any
restart after the June 9 scram. This was done and the
reactor was restarted on June 19, operating without
event through the report period.



Sequoyah Unit 1. Even though TVA’s corrective ac-
tion programs addressed both units at Sequoyah, the
NRC staff did not authorize a restart of Unit 1 as it had
for Unit 2, because a number of corrective actions had
not yet been completed at Unit 1. On September 26,
1988, with those actions completed, the NRC author-
ized TVA to begin non-nuclear heatup of Sequoyah
Unit 1. which commenced on September 27. An NRC
augmented inspection team that included control room
shift coverage had been on the scene to oversee heatup
and to assess readiness for the unit to reach criticality
and go through power ascension. Unit 1 was sched-
uled to go critical in November 1988.

Browns Ferry. All three units at Browns Ferry re-
mained shut down and defueled throughout the fiscal
year. Units 1 and 3 had been shut down since March
1985, and Unit 2 since September 1984. The staff con-
tinued review of the Browns Ferry Nuclear Perform-
ance Plan. The TVA projected restart for Unit 2 by the
first quarter of 1989 but has not established a schedule
for restart of Unit 1 and 3, which will require comple-
tion of a number of tasks, such as the installation of
the Safety Parameter Display System, a permanent
post-accident sampling facility, and other long over-
due action items.

Watts Bar. TVA had announced that the priorities
for the startup of its facilities would be in this order—
Sequoyah, Browns Ferry, and Watts Bar. Conse-
quently, following restart of Sequoyah Unit 2, the
‘engineering support staff from Watts Bar was relocated
to Sequoyah Unit 1 and Browns Ferry Unit 2. TVA had

The entire nuclear power program of the
Tennessee Valley Autgority had been closed
down since 1985, until, in June 1988, the
TVA’s Sequoyah Unit 2 (Tenn.) was restarted.
Members of the NRC Office of Special Proj-
ects staff closely monitored the TVA’s efforts
to bring its reactors back on line. The photo
shows the Director of OSP and members of
his staff in the Sequoyah Unit 2 control room,
in May 1988.

established a December 1990 date for fuel loading at
Watts Bar Unit 1; no completion schedule had yet been
adopted for Unit 2. TVA’s stated intention was to
provide a plan for the licensing of Watts Bar in the
Nuclear Performance Plan (NPP) for the site. TVA in-
formed the NRC that an independent Watts Bar
Program Team (WBPT), made up of TVA personnel
assisted by nationally recognized nuclear power ex-
perts, had been formed to define the actions necessary
to demonstrate the licensability of the Watts Bar units.
The NRC approved this program plan, subject to re-
view of comments, and TVA began implementing por-
tions of the plan. Submission of the NPP, to be
developed by the WBPT, was projected for early 1989.

Bellefonte. The TVA had announced that, in order
to become more competitive and businesslike in its
operations, it would implement numerous cost-saving
measures and reduce the TVA-wide workforce by 7,500
employees. In addition, it was announced that con-
struction of the Bellefonte nuclear power plant would
be deferred, with only certain inspection activities
planned.

TU Electric’'s Comanche Peak Project

During the report period, TU Electric continued im-
plementing a comprehensive corrective action program
addressing deficiencies discovered in the Comanche
Peak Response Team (CRPT) program. The program
included reanalysis, revision, or updating of existing
design calculations, physical reinspection of as-built



hardware, and actual physical hardware changes and
reconstruction, The NRC staff approved, with several
conditions, the TU Electric CRPT and corrective action
program plans, and issued an evaluation of the pro-
gram as it pertained to large and small bore piping and
pipe supports, and as it pertained to conduit supports,
cable trays, and cable tray hangers. The staff expected
to complete evaluations of the remaining program
elements—electrical, equipment qualification, mechan-
ical, instrumentation and controls, civil/structural,
heating, ventilation, air conditioning—before the end
of calendar year 1988.

At the end of fiscal year 1988, the staff was contin-
uing its efforts with other scheduled activities neces-
sary for Comanche Peak licensing. According to the
utility’s schedule at that time, Unit 1 was to be ready
to load fuel by June 1989. The Unit 2 date was not be-
ing projected because work on the unit had been
suspended in March 1988 for about one year, pending
completion of work at Unit 1.

On July 1, 1988, the utility, the intervenor (Citizens
Association for Sound Energy [CASE]), and the NRC
filed a Joint Motion for Dismissal of Proceedings be-
fore the Atomic Safety and Licensing Board, based on
a Joint Stipulation developed in late June. CASE had
been supported throughout the hearing process by
counsel from the Government Accountability Project
(GAP). Among other things, the Joint Stipulation had
provided that the President of CASE would serve on
the Comanche Peak Steam Electric Station’s Opera-
tions Review Committee (ORC). The Licensing Board
held a pre-hearing conference shortly thereafter to
discuss the agreement and consider termination of the
proceedings. Following the conference, the board ter-

The Texas Utilities Electric Company con-
tinued major corrective activities at its Com-
anche Peak nuclear power plant near Fort
Worth, Tex., and the NRC staff was nearing
completion of its evaluation of the corrective
program at the close of the report period.

minated the operating license and construction permit
proceedings.

On August 11, 1988, the Citizens for Fair Utility
Regulation (CFUR) filed a request for a hearing and
a petition for leave to intervene in the Comanche Peak
operating license and construction permit amendment
hearing proceedings. Both the utility and NRC staff
responded before the Commission in filings in opposi-
tion to the petition. Both recommended that the Com-
mission deny the petition on the grounds that the peti-
tioner had failed to show that the “’late intervention
factors” set out in 10 CFR 2.714(a) weighed in the peti-
tioner’s favor. In December 1988, the Commission
denied the CFUR petition.

OFFICE OF INVESTIGATIONS

The Office of Investigations (OI) continues to per-
form investigations of alleged wrongdoing by individ-
uals or organizations other than Nuclear Regulatory
Commission (NRC) employees or NRC contractors—
such as licensees, applicants and vendors, or their
contractors—as described in previous NRC annual
reports.

In fiscal year 1988, OI opened 91 new cases and
closed 107 cases. Thirty-three of the closed cases were
closed for administrative purposes; 28 closed cases
were referred to the Department of Justice for con-
sideration and possible prosecution.

During fiscal year 1988, OI focused much of its at-
tention on allegations that counterfeit and defective
parts—such as fasteners, flanges, valves, piping and




circuit-breakers—were being sold to nuclear power
plants. Some of these investigations centered on com-
panies located in the southern California area that had
been selling used and reconditioned molded case
circuit-breakers as new, and affixing counterfeit man-
ufacturers’ trademarks and underwriter laboratories’
quality certifications to them. The investigations, which
entailed 10 criminal search and seizure warrants issued
by the U.S. Magistrate in Los Angeles, Cal., resulted
in the collection of hundreds of counterfeit labels and
thousands of business records showing sales to nuclear
utilities, the National Aeronautics and Space Admin-
istration, the Department of Defense, and other gov-
ernment agencies. Based on its findings, the NRC
alerted the Office of Management and Budget of the
widespread nature of the illegal activities and issued
notices to the nuclear utilities alerting them to the
nature and extent of the problems. The investigations
were continuing at the close of the report period.

Convictions/Guilty Pleas

On March 15 and 16, 1988, two employees of Radia-
tion Technology, Inc. (RTI), pled guilty to charges of
conspiracy to defraud the government and were sen-
tenced to three years probation each, and $10,000 and
$2,500 fines. The company, RTI, was fined $100,000.
The former president of the company was indicted on
seven counts, ranging from conspiracy to defraud the
government to providing false statements. On July 13,
1988, he was convicted on six of seven counts and
sentenced, on September 26, 1988, to two years in
prison with three years probation, and a $100,000 fine.

On July 14, 1988, the former Section Chief of Clin-
ical Nuclear Medicine at the Edward Hines, Jr., Vet-
erans Administration Hospital, located in a suburb of
Chicago, Ill., pled guilty in U.S. Federal District Court
to charges that he willfully failed to report to the NRC
two instances of diagnostic misadministrations, and
further that he lied to the NRC about their occurrence
in order to avoid discovery. He was sentenced to three
years probation, fined $10,000, and required to con-
duct 300 hours of community service work.

On October 21, 1988, a former Radiation Safety Of-
ficer at the Wright-Patterson Air Force Base in Dayton,
Ohio, pled guilty in U.S. Federal District Court in
Dayton, Ohio, to illegal possession of radioactive
material. His guilty plea came as a result of the Ol in-
vestigation into the spill of americium-241 at the air
base that occurred in September 1986. (See the 1987
NRC Annual Report, p. 70.) Sentencing was pending
at the close of the report period.

The President of Power Inspection Inc., pled guilty
to providing false statements to the government in
connection with eddy current testing. The company

pled guilty to the same charge; sentencing was pend-
ing at the close of the report period.

On November 10, 1988, two senior managers at
Pressure Piping Components, Inc. (formerly Tube-Line

- Corp.,), Long Island City, N.Y., pled guilty to Federal

charges of mail fraud and conspiracy resulting from
a 1983 OI:Region IV investigation. These individuals
and the corporation were found to have sold falsely
certified inferior flanges and fittings to the nuclear in-
dustry. The two senior managers were sentenced to
three months in a community treatment center, with
three years probation, and ordered to pay an $11,000
fine and serve 100 hours of community service. The
corporation was ordered to pay a fine of $109,000. One
other corporate official was awaiting sentencing after
pleading guilty to the same offenses as the other two
senjor managers.

Enforcement Actions/Civil Penalties

On August 11, 1988, the NRC, acting in part on an
OI:Region I investigation, imposed a fine against the
Philadelphia Electric Company (PECO) for $1,250,000
for failing to detect, report, and deal with inattentive
NRC-licensed operators at the Peach Bottom (Pa.)
facility, and supervisors who condoned the inatten-
tiveness. Additionally, 33 of 36 present and former
operators were fined in amounts ranging from $500 to
$1,000 each. The fine levied on the utility is the larg-
est fine ever imposed by the NRC.

On June 6, 1988, the NRC, in partial reliance on an
Ol investigation, imposed a fine of $27,599 on Milford
Memorial Hospital for violations of NRC requirements,
namely, falsification of records and deliberate material
false statements to the NRC. The violations related to
the falsification of recorded checks of Milford Hospi-
tal’s isotope dose calibrator, from May 6, 1986, to
December 17, 1986; the initial deliberate denial of the
falsifications; and the falsification of the Radiation
Safety Committee Meeting minutes.

During 1988, Log-Tech Corporation, Wrangler Labs,
Inc., and A-1 Inspections had their NRC licenses re-
voked for making false statements to the NRC (Log-
Tech and Wrangler Labs) and for violation of license
conditions (A-1 Inspections). These cases came to light
as a result of Ol investigations.

On October 11, 1988, OI concluded a 22-month long
investigation into the possible submittal of material
false statements by the Tennessee Valley Authority
(TVA) to the NRC. The investigation concluded that
the manager of the Office of Nuclear Power for TVA
forwarded to the NRC two submittals that contained
material false statements. In addition, the investiga-
tion concluded that the manager of the Office of Nu-
clear Power made false statements to Ol investigators
during his testimony to OI. The investigation was



referred to the Department of Justice for prosecutorial
review.

During the report period, the NRC imposed a civil
penalty of $200,000 on the Georgia Power Company.
The fine resulted from the determination by OI that
certain security violations had occurred at the Vogtle
nuclear power plant.

OFFICE OF ENFORCEMENT

The NRC's enforcement program has as its objective
the protection of public health and safety by ensuring
that NRC licensees comply with regulatory require-
ments. The program is currently carried out under a
revised enforcement policy (10 CFR Part 2, Appendix
C, 53 FR 40019 [1988]) which calls for strong enforce-
ment measures which will encourage full compliance
and which will not permit operations by any licensees
who fail to achieve adequate levels of protection.

The severity of NRC enforcement actions varies with
the seriousness of the matter and the licensee’s pre-
vious compliance record. Several levels of NRC actions
are available:

¢ Written Notices of Violation are dispatched in all
instances of noncompliance with NRC
requirements.

e Civil penalties are considered for licensees who
evidence significant or repetitive instances of non-
compliance, particularly when a Notice of Viola-
tion has not been effective in achieving the ex-
pected level of corrective action. Civil penalties
may also be imposed for particularly significant
first-of-a-kind violations.

® Orders to ““cease and desist’” operations, or for
modification, suspension, or revocation of licen-
ses are used to deal with licensees who do not re-
spond to civil penalties or to deal with violations
that constitute a significant threat to public health
and safety or to the common defense and secur-
ity. In the latter case, the order may be made
effective immediately.

The Regional Administrators have the authority to
issue Notices of Violation not involving civil penalties,
and Notices of Violation proposing civil penalties, with
the concurrence of the Director of Enforcement and the
Deputy Executive Director for Regional Operations
(DEDRO). The DEDRO is responsible for all enforce-
ment decisions and issues all Orders, including those
imposing civil penalties. The Director of the Office of
Enforcement acts on behalf of the DEDRO in his ab-
sence or as otherwise directed.

Appendix 6 provides a listing and brief summary of
the 103 civil penaltyactions taken during fiscal year
1988, and also a brief description of the 16 enforcement
Orders issued during fiscal year 1988.






Nuclear Reactor Regulation

Chapter

The Office of Nuclear Reactor Regulation (NRR) has
responsibility for the licensing and regulatory oversight
of nuclear reactors in the civilian sector. These include
both the nuclear power reactors operated by electric
utilities and non-power research reactors, such as those
operated by various universities. Not included are the
reactors operated by the Department of Energy for the
purpose of furnishing fissionable materials used in
nuclear weapons.

The licensing activities of NRR begin with the exten-
sive review given to applications for construction per-
mits and operating licenses for new reactors, and the
complex procedures—including inspections from the
outset of plant construction throughout a facility’s
eventual operating lifetime—leading to issuance of per-
mits or licenses, and licensing actions taken thereafter.
(See "'The Licensing Process,”” below.)

In recent years, the steady increase in the number
of licensed operating nuclear plants and the
corresponding decrease in the number of plants still
under construction has brought about a substantial
shift in overall NRC activity. Staff energies are
currently directed mainly to the safety regulation of the
110 nuclear power plants now licensed for operation
in the United States.

Regulatory activities related to nuclear power plants
during fiscal year 1988 are treated in this chapter under
the following headings:

* Status of Licensing

¢ Improving the Licensing Process
¢ Inspection Programs

¢ Performance Evaluation

® Quality Assurance

¢ Operator Licensing

* Emergency Preparedness

e Safety Reviews

* Antitrust Activities

¢ Indemnity, Financial Protection and Property
Insurance

* The Advisory Committee on Reactor Safeguards

® The Advisory Committee on Nuclear Waste

STATUS OF LICENSING

License Applications and Issuances

During fiscal year 1988, the NRC issued one low-
power operating license (for Braidwood Unit 2 (Ill.) and
three full-power licenses—one for the same Braidwood
Unit 2 facility, and two others (South Texas Unit 1 and
Palo Verde Unit 3 [Ariz.]) which had received low-
power licenses in fiscal year 1987. No fuel loading
licenses were issued during the report period. The ad-
dition of the three units authorized to operate at low
or full power brings the total of licensed power reac-
tors in the United States to 110, as of September 30,
1988. (See Appendix 7 for complete listing of plants
in operation or under construction, with location,
reactor-type, and other data.) There were no new ap-
plications for operating licenses or construction per-
mits, and no construction permits or manufacturing
licenses issued during the fiscal year. At the close of
fiscal year 1988, there were 14 nuclear power plants
still technically under construction in the United States,
although some of them are delayed indefinitely.

Table 1 is a numerical summary of NRR activity in
power reactor licensing during fiscal year 1988, and
Table 2 identifies the licensee and facilities licensed,
with additional information.

Licensing Actions for
Operating Power Reactors

As noted, there were 110 power reactors licensed to
operate at the end of fiscal year 1988. After operations
begin, both routine activities and unexpected events
at these facilities can result in a need for “’licensing ac-
tions’’ on the part of the NRC. Routine post-licensing
activities affecting the reactor operations include
license amendment requests and any related public
hearings, requests for exemption from regulations,
new regulations requiring backfit modifications to
operating reactors, orders for modification of a license,
new generic activities, petitions for action under 10
CFR 2.206 by members of the public, or review of in-
formation supplied by a licensee for the resolution of
technical issues. In recent years, it has also included
plant-specific actions needed to deal with allegations
of violations or other post-licensing concerns. These
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THE LICENSING PROCESS

Obtaining an NRC construction permit is the first objective of
a utility or other company seeking to operate a nuclear power
reactor or other nuclear facility under NRC licensing authority.
The process begins with the filing and acceptance of an applica-
tion, generally comprising many volumes of data, covering both
safety and environmental considerations, in accord with NRC
requirements and guidance. The second phase encompasses the
various safety, environmental, safeguards (from theft or
sabotage), and antitrust reviews undertaken by the NRC staff.
Third, a safety review is conducted by the independent Advisory
Committee on law. Fourth, a mandatory public hearing is car-
ried out by a three-member Atomic Safety and Licensing Board
(ASLB), which then makes an initial decision as to whether a
construction permit should be granted. This decision is subject
to appeal to an Atomic Safety and Licensing Appeal Board
(ASLAB), and could ultimately go to the Commissioners for a
final NRC decision. Appeal beyond the NRC decision is available
by recourse to the Federal courts.

As soon as an initial application is accepted (or ‘'docketed’’)
by the NRC staff, a notice of the fact is published in the Federal
Register, and copies of the application are furnished to the ap-
propriate State and local authorities and to a local public docu-
ment room (LPDR), established in the vicinity of the proposed
site, as well as to the NRC public document room in Washington,
D.C. At the same time, a notice of a public hearing is published
in the Federal Register and in local newspapers, giving 30 days
for members of the public to petition to intervene in the pro-
ceeding. Such petitions are entertained and adjudicated by the
ASLB appointed to the case, with rights of appeal by the peti-
tioner to an ASLAB.

The NRC staff’s safety, environmental, safeguards, and an-
titrust reviews proceed in parallel. With the guidance of the
Standard Format (Regulatory Guide 1.70), the applicant for a con-
struction permit lays out the proposed nuclear plant design in
Preliminary Safety Analysis Report (PSAR). If and when this
report has been made sulfficiently complete to warrant review,
the application is docketed and NRC staff evaluations begin. Even
before submission of the safety report, NRC staff conducts a
substantive review and inspection of the applicant’s quality
assurance program with respect to design and procurement. The
safety review is performed by NRC staff in accordance with the
Standard Review Plan for Light-Water-Cooled Reactors, initially
published in 1975 and updated periodically. The plan sets forth
the acceptance criteria used in evaluating the various systems,
components, and structures related to safety and in appraising
the suitability of the proposed site; it also describes the procedures
to be used in performing the safety review.

The NRC staff examines the applicant’s PSAR to determine
whether the plant design is safe and consistent with NRC rules
and regulations; whether valid methods of calculation were
employed and accurately performed; whether the applicant has
conducted its analysis and evaluation in sufficient depth and
breadth to support staff approval as to assured adequate levels

of safety. When the NRC staff is satisfied that the acceptance
criteria of the Standard Review Plan have.been met by the ap-
plicant’s preliminary report, a Safety Evaluation Report is
prepared by the staff which summarizes the results of its review
concerning the anticipated effect of the building and operating
of the proposed facility on public health and safety.

Following publication of the Safety Evaluation Report, the
ACRS completes its review and meets with the staff and appli-
cant. 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 recommendation as to whether
or not 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 safety
aspects of the licensing decision.

In appropriate cases, the NRC may decide to grant a Limited
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 result in an overall saving
of up to seven months’ construction Reactor Safeguards (ACRS),
as required by time. However, the authorization will not be given
until the NRC staff has completed environmental impact and site
suitability reviews and the ASLB for the case has conducted a
hearing on environmental impact and site suitability and reached
a favorable finding. To realize the desired saving of construction
time, the applicant must submit the environmental portion of
the application early.

The environmental review begins with an assessment of the
acceptability of the applicant’s Environmental Report (ER). If the
ER is judged sufficiently complete to warrant review, it is
docketed, and an analysis of the consequences to the environ-
ment of the construction and operation of the proposed facility
at the proposed site is begun. Upon completion of this analysis,
a Draft Environmental Statement is published and distributed,
with specific requests for review and comment by Federal, State
and local agencies, other interested parties, and members of the
public. All of these comments are then taken into account in the
preparation of a Final Environmental Statement. Both the draft
and final statements are made available to the public at the time
of respective publication. During this same period, the NRC is
conducting analysis and preparing a report on-the site suitabil-
ity aspects of the proposed licensing action. Upon completion
of these activities, a public hearing, presided over by the ap-
pointed ASLB, may be held on environmental and site suitabili-
ty issues related to the proposed licensing action. (When in-
dicated, 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 concurrent
with, other licensing reviews. If an antitrust hearing is required,
it is held separately from those on safety and the environment.
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activities, and the growth in the number of operating
reactors, have resulted in a relatively large number of
new actions and pending actions in the inventory. Dur-
ing fiscal year 1988, NRR and the Office of Special Proj-
ects completed about 2,200 licensing actions. About 80
percent of these actions were plant-specific and
predominantly licensee-initiated. The balance were
multi-plant actions that result from NRC-imposed re-
quirements. The total licensing action inventory has
remained relatively constant at approximately 3,600
licensing actions under review.

Licensing Actions for Non-power Reactors

As of September 30, 1988, 51 non-power reactors
licensed for operation by the NRC were in use for
research, training, and testing. There was also one
non-power reactor construction permit in effect, and
five non-power reactors were under dismantling
orders. Table 3 summarizes licensing actions for non-
power reactors in fiscal year 1988.

Two orders were issued in fiscal year 1988 to non-
power reactor licensees to convert from high-enriched

uranium (HEU) fuel to low-enriched uranium (LEU)
fuel. The orders were for Worcester Polytechnic In-
stitute (Mass.) and Ohio State University. The total
number of such orders issued by the end of fiscal year
1988 was three (Rensselaer Polytechnic Institute (N.Y.)
was ordered to switch to LEU in fiscal year 1987 and
had completed its conversion by the close of the report
period). The conversion is in response to the HEU/LEU
rule published in February 1986, whose purpose is to
promote the common defense and security by reduc-
ing the risk of theft or diversion of HEU used in non-
power reactors. The Department of Energy has pro-
vided funding for conversion to eight other licensees.

Two NUREG reports (NUREGS 1281 and 1282) deal-
ing with the evaluation and qualification of low-
enriched fuels were issued last fiscal year. This fiscal
year, an “‘Evaluation of Low-Enriched Uranium
Silicide-Aluminide Dispersion Fuel for Use in Non-
Power Reactors”” (NUREG-1313) was issued. The
evaluation concludes that plate-type fuels fabricated
from U;5i,-Al dispersion compacts with uranium den-
sities up to 4.8 b/cm (““b”’ for “barn,”” a unit of nuclear
cross section) are acceptable for use in non-power
reactors.

11
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Table 1. Power Reactor Licensing by Category—FY 1988

Fuel-load and Pre-critical Test Operating Licenses issued
Low-Power Operating Licenses issued
Full-Power Operating Licenses issued

Operating License applications under review
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Special Cases

Peach Bottom 2 and 3. In March of 1987, the Peach
Bottom (Pa.) nuclear power plant, Units 2 and 3, were
ordered shut down by the NRC because of reactor
operators found sleeping on duty, and other evidence
of inattention while on duty, which raised obvious and
serious concerns. (See the 1987 NRC Annual Report, p.
13.) During fiscal year 1988, the licensee continued cor-
rective actions agreed to following the NRC’s shut-
down order. The licensee’s efforts included a revision
of its response to the NRC order; the revision was sub-
mitted in the licensee’s report, “‘Plan for Restart of
Peach Bottom Atomic Power Station, Sections I and
IT, Revisions 1,”" dated April 8, 1988. This submittal
revised and updated the licensee’s discussion of the
root causes for the problems cited in the NRC order
and identified areas where changes were being made
which addressed the NRC concerns. These areas in-
cluded changes in plant management, in attitudinal
reassessment and training, in the acquisition of addi-
tional operators and resources, in plant procedures,
in quality assurance, and in management involvement
and communication. The NRC staff issued a Safety
Evaluation Report on the revised plan in October 1988,

concluding that the licensee had in fact identified the
root causes to the problems which led to the shutdown
order and had identified measures in its plan for restart
which appropriately addressed those root causes. The
NRC also took enforcement action against the licensee
and those licensed individuals who comprised the shift
operations staff at the time of the shutdown order.

As of the end of the report period, the NRC staff was
awaiting completion of those licensee actions which
are prerequisite to the licensee’s asserted readiness to
resume operations. Before authorizing restart, the NRC
will conduct an independent assessment of the
licensee’s readiness.

Rancho Seco Restart. The Rancho Seco nuclear
power plant was restarted on March 30, 1988, follow-
ing a 27-month, NRC-imposed shutdown. (See 1987
NRC Annual Report,.pp. 15 and 17.) The restart and a
subsequent six-month power ascension program pro-
gressed with relatively few problems, although certain
unanticipated maintenance requirements delayed the
start of full power operations until November 1988.

Rancho Seco was shut down following a reactor trip
and overcooling transient on December 26, 1985, at-

The NRC staff continued in 1988 to review
corrective actions taken by the Virginia Elec-
tric and Power Company following a 1987
generator tube rupture at its North Anna
Unit 1 plant at Mineral, Va. An NRC bulle-
tin issued after the event specified a number
of remedial actions and ordered inspections
to determine if other Westinghouse-designed
reactors could be susceptible to similar
problems,
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tributed to equipment failure. An NRC Incident In-
vestigation Team (IIT) was formed to investigate the
event. The IIT identified significant deficiencies in plant
hardware, procedures, and management. The utility
developed a comprehensive restart plan which, in ad-
dition to addressing the IIT-identified issues,
prescribed a diagnostic program to identify weaknesses
in plant operations and hardware. The restart plan in-
cluded a testing phase to test hardware components,
systems, and integrated systems.

The NRC staff evaluation of the restart plan and its
execution is documented in the restart safety evalua-
tion, NUREG-1286, Supplement 1. Based on this
evaluation, the staff recommended that the Commis-
sion permit Rancho Seco to restart; the Commission
voted on March 22, 1988 to allow the restart of the
Rancho Seco facility.

North Anna Steam Generator Tube Rupture. On
July 15, 1987, a steam generator tube in Unit 1 of the
North Anna (Va.) nuclear power plant experienced a
double-ended break at the top of the uppermost cold
leg tube support plate. (See the 1987 NRC Annual
Report, p. 20.) The operators at the plant were able
to shut down the reactor without further damage or
any significant radiation release to the environment.
An NRR Augmented Inspection Team on-site
monitored the licensee’s recovery efforts.

In addition to performing a comprehensive eddy cur-
rent examination of all tubes in all steam generators
(approximately 10,000 tubes), the licensee was able to
remove part of the failed tube for laboratory examina-
tion. Examination of the tube by various metallurgical
techniques, including electron microscopy, indicated
that the failure was caused by a rapidly propagating
fatigue crack. Hydrodynamic model testing confirmed
that the rupture was due to a flow-induced vibration.
A computer model was developed that could be used
to predict whether similar failures could occur in other
plants.

Corrective measures taken at North Anna Unit 1 in-
cluded: (1) stabilization of the remaining portion of the
failed tube, (2) installation of a steam generator flow
resistance plate, (3) preventative plugging of those
tubes calculated to be potentially susceptible to similar
failure, and (4) enhanced leak rate monitoring to give
early warning of impending failure.

Following the North Anna Unit 1 Steam generator
tube rupture, NRC Bulletin 88-02 was issued re-
questing inspections and calculations to determine if
Westinghouse designed steam generators in other
plants might be susceptible to similar tube rupture. In
addition, augmented leakage surveillance programs
were required to be implemented in all potentially
susceptible plants until certain corrective mitigating

measures were taken. The staff was reviewing all pro-
grams instituted pursuant to requirements of the
bulletin at the close of the report period.

Special Safety Assessment for the Commercial
Operation of South Texas Unit 1. South Texas Unit
1 achieved commercial operation on August 24, 1988,
following an exceptional power ascension period
covering five months. During ascension to 100 percent
power, the plant experienced only three reactor trips
or shutdowns, which is approximately one-fifth the
average number of trips for new reactors during power
ascension. That unusual performance, in the utility’s
first nuclear power project, followed a long and dif-
ficult period for the undertaking and gives evidence
of a full commitment on the part of the licensee, the
Houston Lighting and Power Company.

Commercial operation of the plant represents the
culmination of a complicated construction period
which lasted 13 years and which included a mid-stream
change of engineer-builder. That change, which oc-
curred between 1980 and 1982, was responsible for a
significant delay in plant construction. Subsequent to
the change, the plant was further delayed by the
necessity for extensive reworking of structures and
components built or installed by the original contractor.

The successful power ascension served to confirm
the findings of the NRC's Safety Significance Assess-
ment Team (SSAT) regarding quality at South Texas.
The SSAT was organized specifically to investigate ap-
proximately 460 technically oriented safety concerns
raised immediately prior to the expected licensing of
the plant. The SSAT followed an extensive inspection
effort which failed to substantiate any of the safety con-
cerns raised. The NRC team concluded that quality at
South Texas Unit 1 was adequate to ensure safe plant
operation. This conclusion was supported by still other
NRC inspections, conducted by Headquarters and
Region IV staff. The SSAT findings were reported in
NUREG-1306, published March 1988.

IMPROVING THE LICENSING PROCESS

Standardization

The Commission strongly endorses regulatory
policies which encourage the industry to pursue stand-
ardization of power reactor design. It is expected that
standard designs will benefit public health and safety
in a number of ways: concentrating industry resources
on common approaches to design problems that have
wide application, stimulating adoption of sound con-
struction practices and quality assurance, fostering con-
stantly improving maintenance and operating
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Table 2. Licenses Issued for Operation of Nuclear Power Plants—FY 1988

Applicant Low-Power Full-Power Location
Commonwealth Braidwood 2 12/18/87 5/20/88 24 miles SSW
Edison Joilet, Il1.
Houston Lighting South Texas 1 8/21/87 3/22/88 12 miles SSW
and Power of Bay City, Tex.
Arizona Public Palo Verde 3 3/25/87 11/25/87 36 miles west

Service

procedures, and permitting a more efficient and effec-
tive licensing and inspection process. In this regard,
on September 15, 1987, the Commission issued a State-
ment of Policy on Nuclear Power Plant Standardiza-
tion. The policy reflects the experience the agency has
acquired in its review of standard designs, the
applicable provisions of the Commission’s Severe
Accident Policy Statement and of the proposed
standardization legislation, and the current views of
the Commission and industry. The focus of the policy
is Design Certification, a regulatory instrument that
would enable licensing concerns to be resolved prior
to costly investment by utilities. To implement the
policy, a rule (10 CFR 52) has been proposed. The pro-
posed rule, which would provide a regulatory
framework for certification of standard designs, ad-
dresses the following subjects: relationship of the new
regulatory framework to the existing provisions of Ap-
pendices M, N and O of Part 50; filing requirements;
content of applications; design certification review fees
and renewal fees; design certification rulemaking re-
quirements; referral of applications to the Advisory
Committee on Reactor Safeguards (ACRS); duration
and renewal of design certifications; changes to cer-
tified designs; and provisions for plant-specific
variances.

EPRI Advanced Light Water Reactor Program. The
NRC continues to work with the Electric Power
Research Institute (EPRI) on an advanced “evolu-
tionary’’ LWR standard plant program. To date, EPRI
has submitted for NRC review the first five chapters
of a 13-chapter '“Utility Requirements Document”’
defining licensing basis requirements, investment
protection requirements, and risk performance
requirements by which advanced LWRs are to be
designed and constructed using proven technology.
The Requirements Document will identify acceptable
resolutions of all applicable Unresolved Safety Issues
and Generic Safety Issues and will describe acceptable

of Phoenix, Ariz.

means for compliance with the Commission’s Severe
Accident and Safety Goal Policy Statements.

During fiscal year 1988, the NRC issued draft safety
evaluation reports for the first four chapters of the Re-
quirements Document covering (1) Overall Re-
quirements, (2) Power Generation Systems, (3) Reac-
tor Coolant System & Reactor Auxiliary Systems, and
(4) Reactor Systems. EPRI plans to begin submitting
parallel chapters applicable to a ‘“passive plant,”’ i.e.,
one designed to minimize or eliminate the need for ac-
tive intervention to correct off-normal conditions, in
1989, The program is scheduled to be completed in
1991.

GE Advanced BWR. General Electric (GE), in
cooperation with its international technical associates,
is developing an Advanced Boiling Water Reactor
(ABWR). The ABWR will incorporate such innovative
features as internal recirculation pumps and control
rod drives which incorporate diverse means of control-
ling rod motion. The ABWR is expected to be the first
standard design to comply with the EPRI Re-
quirements Document (see above).

To date, the NRC has received and initiated reviews
of Chapters 4-15, 17, and 20 of the ABWR Safety
Analysis Report. Design Certification is expected to be
complete in 1991.

Westinghouse RESAR SP/90. The NRC continues
to review the Westinghouse Electric Corporation’s
application for Preliminary Design Approval (PDA) of
its Reference Safety Analysis Report (RESAR) SP/90
standard Nuclear Power Block. Westinghouse intends
to pursue Final Design Approval and Design Certifica-
tion of the RESAR SP/90 following PDA. The SP/90
design is being developed independently of the EPRI
Requirements Document.

CESSAR-DC, SYSTEM 80+ . In March 1987, Com-
bustion Engineering (CE) initiated discussions with the



Table 3. Licensing Actions for Non-power Reactors—FY 1988

(OL=operating license)

Non-power reactor operating licenses issued
Non-power reactor possession only licenses issued
OL renewals issued for operation

OL renewals issued for possession only

Orders issued to decommission/dismantle

High-enriched uranium to low-enriched uranium
conversion orders issued

Licenses terminated
Facilities planning decommissioning/dismantlement
OL renewals under review

Other license amendments issued

20

NRC in preparation for submittal of the System 80+
Nuclear Steam Supply System standard design. Initial
submittals were made in late 1987 and continued in
1988. Submittal of additional information in support
of design certification began in 1987. Final Design
Approval (FDA) is anticipated in early 1991.

CESSAR-F SYSTEM 80. During fiscal year 1988,
the NRC continued to review CE’s application to
amend the previously approved CESSAR-F System 80
standard design. The CESSAR-F System 80 FDA,
issued December 21, 1983, applied only to plants
whose construction permit (CP) applications refer-
enced the CESSAR PDA in the CP application. CE
plans to make the amended CESSAR-F design avail-
able for referencing in future Construction Permit and
Operating License applications. The NRC review con-
tinued throughout fiscal year 1988. A decision is an-
ticipated by the middle of fiscal year 1989.

Severe Accident Program

Until the accident at the Three Mile Island Unit 2
(TMI-2) reactor in Pennsylvania, in March 1979, severe
accidents involving substantial fuel cladding and core
structure damage were not generally addressed in
NRC regulations. For licensing purposes, staff reviews
confirmed that plant designs were capable of success-

fully coping with a number of design-basis accident
sequences and thereby averting severe core damage.
In addition, plants were being analyzed under assump-
tions which included a conservatively postulated fis-
sion product release within the reactor vessel and a
simultaneous design-basis earthquake, in order to
verify that systems, components, and structures re-
quired for safe shutdown were adequate to perform
that function. These analyses also verified that a
demonstrable containment leak rate under such cir-
cumstances would limit potential off-site radiological
exposure, as set forth in 10 CFR 100.11 and 10 CFR 100,
Appendix A.

Subsequent to. TMI-2, a number of regulatory
changes were undertaken separately to adjust licens-
ing requirements. The changes were intended to en-
hance both prevention and mitigation of those unlikely
events in which substantial damage is sustained by the
reactor core, independent of concerns about off-site
consequences. On August 8, 1985, the Commission
issued its ""Policy Statement on Severe Reactor Acci-
dents Regarding Future Designs and Existing Plants’’
(50 FR 32138). This statement described the policy the
Commission intended to follow in resolving safety
issues related to reactor accidents of greater severity
than the regulatory design-basis accidents.

The policy statement addressed both current and
future plants. During fiscal year 1988, the NRC staff

15
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completed and the Commission approved plans for
implementing the directives of the statement.

The plans affecting operating reactors are generally
described in the “‘Integration Plan for Closure of Se-
vere Accident Issues’” (SECY 88-147), issued on May
25, 1988. The program phases leading to resolution of
severe accident issues include individual plant exam-
inations, containment performance improvements, im-
proved plant operations, and continuing severe acci-
dent research. The overall integration plan is designed
to help assure a coordinated effort and effective alloca-
tion of resources among the discrete program elements
over the several years necessary to complete the

program.

Individual plant examinations are systematic anal-
yses of each plant by the utility owners to identify and
remedy any potentially significant plant-specific risks
not previously brought to light. The NRC has made
available several analytical options, and expects a util-
ity to promptly correct any significant vulnerability as
it is uncovered. The NRC will review each plant
owner’s submitted plan, which will include both ex-
ternal and internal accident initiators. The licensee will
also be expected to initiate an accident management
program explicitly designed to assure appropriate pro-
cedures, equipment, and training are provided for the
plant staff, so they will be well prepared to prevent
severe accidents, or mitigate the course of their likely
consequences.

Containment performance improvements will be
evaluated by the NRC as part of an effort to identify
and evaluate severe accident containment vulnerabil-
ities. All LWR containment types are under study, with
current emphasis on the Mark I.

The 1979 accident at Three Mile Island Unit
2 (Pa.), shown here, evoked regulatory and
research activity that continued throughout
the subsequent decade. The many changes
brought about as a result of this activity have
profoundly affected nuclear power operations
nationwide and overseas.

Improved plant operation is an effort deriving from
the known sensitivity of nuclear power plant (NPP)
risk to human errors. The work within this general area
includes the following specific efforts:

(1) Continued improvement of the Systematic
Assessment of Licensee Performance (SALP)
process.

(2) Regular reviews by senior NRC managers to
identify and evaluate those plants that may not
be meeting NRC and industry standards of
operational performance.

(3) Diagnostic team inspections to probe further the
gn p |2
performance of those plants identified in item 2.

(4) Regulatory actions to improve operational per-
formance where it has fallen below expected
standards.

(5) Improved technical specifications.

(6) Continued improvement of operating
procedures.

(7) Expanding emergency operating procedures to
include guidance on severe accident manage-
ment strategies.

(8) Industry programs to reduce transients and
other challenges to engineered safety features.

(9) Feedback from the Individual Plant Examination
program on realizable improvements in opera-
tional areas, such as maintenance and training.

(10) Continued research to evaluate the sensitivity
of risk to human errors, the contribution of
management to the level of human errors, and
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the effectiveness of operational reliability meth-
ods to help identify potential problems early
and prevent their occurrence.

Severe accident research was begun immediately
after the TMI-2 accident in March 1979, in order to
provide the Commission and NRC staff with the data
and methods needed to address severe accident issues.
(See discussion in Chapter 9.)

At this time, considerable knowledge has been
gathered and assimilated into program elements such
as those described above. Some examples of severe
accident phenomena and of the technical areas that
the severe accident research program has examined
include:

(1) Natural circulation in the reactor coolant
system.

(2) Core melt progression and hydrogen
generation.

(3) Steam explosions as a potential failure mode for
both reactor vessel and containment.

(4) The potential for early failure of containment by
high pressure melt ejection (Direct Containment
Heating).

(5) Core-concrete interactions, fission product be-
havior, and heat transfer.

(6) Hydrogen ignition and burning in containment.

(7) Fission product behavior and chemical form in
the reactor coolant system.

(8) Revaporization of previously deposited fission
products.

A substantial body of knowledge and insight on
severe accidents has been assembled by the NRC over
the past several years. The information has improved
the understanding of both the NRC and industry re-
garding accident sequences which, if unchecked, could
lead to severe core damage and the potential for signifi-
cant off-site releases. Confirmatory research continues
to reduce the uncertainties associated with these pos-
tulated events. Meanwhile, the available information
base is judged solid and broad enough for a range of
regulatory decisions regarding severe accidents to be
made now.

For future reactor plants, the severe accident policy
of August 1985 stated that new designs could be shown
to be acceptable for severe accident concerns if the
design met certain criteria and procedural require-
ments. The policy also stated that the Commission fully
expects that vendors engaged in designing new stand-
ard (or custom) plants will satisfy a higher standard
of severe accident prevention and mitigation than their
prior designs.

The implementation plan for severe accident issues
for future light water reactor (LWR) designs was
described in a staff paper to the Commission which
recommended that the Commission endorse a staff
plan to develop a new rule or rules, with supporting
regulatory guidance, applicable to LWR designs. Such
rules and guidance would implement the requirements
set forth in the Commission’s Severe Accident Policy
Statement, and would include a general severe acci-
dent performance requirement in a modification of 10
CFR 50.34(f).

Implementation plans for addressing the Severe Ac-
cident Policy Statement for future non-LWR reactors
of advanced design are less complete, but a staff paper
to the Commission dated July 15, 1988, ‘’Key Licens-
ing Issues Associated with DOE Sponsored Advanced
Reactor Designs’’ (SECY 88-203), addressed these
issues. In the paper, the staff proposed a general ap-
proach and the criteria for the review of advanced,
non-LWR designs, with specific criteria to address the
key licensing issues. These key issues may be ex-
pressed as questions, as follows:

(1) What range of accidents must be considered for
design, siting, and emergency planning?

(2) How should siting source terms be calculated
and used for designs significantly different than
current generation LWRs?

(3) How should the adequacy of or the need for a
containment building be evaluated?

(4) How should the adequacy of or need for off-site
emergency evacuation, sheltering, and drills be
evaluated?

The proposed criteria would be based on engineer-
ing analyses, complemented by ‘‘probabilistic risk
assessment’’ (PRA), to define the spectrum of poten-
tial or hypothetical accidents, including severe acci-
dents, that have to be considered in advanced reactor
designs.

Technical Specification Improvements

On February 10, 1987, the Commission issued an in-
terim policy statement on Technical Specification im-
provements for nuclear power plants. The policy estab-
lished a set of objective criteria for determining which
regulatory requirements and operating restrictions
should be included in the Technical Specifications that
are issued as part of every power reactor operating
license. The application of the criteria will permit the
relocation of some Technical Specification require-
ments to licensee-controlled documents and programs.
This will permit subsequent changes to those com-
mitments without prior NRC approval, when appro-
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priate technical evaluations are performed under ap-
proved administrative controls. Those requirements
that have a more significant impact on safety will
remain in the Technical Specifications, and both the
requirements and their bases will be upgraded to pro-
vide greater emphasis on human factors and clarity.

The NSSS vendor owners groups have since been
developing proposals for new Standard Technical
Specifications (STS) based on the policy statement
criteria. The new STS are to be used by licensees to
improve Technical Specifications for individual plants.
An important milestone in this effort was reached on
May 9, 1988, when the NRC specified for each of the
vendor owners groups which current Technical Spec-
ifications should be retained in their respective STS
proposals. The owners groups are now completing the
new STS and are scheduled to submit them for NRC
review in mid-1989.

The NRC is continuing with its program of specific
line-item improvements to both the scope and sub-
stance of existing Technical Specifications, in parallel
with the complete redrafting of the STS, mentioned
above. During fiscal year 1988, Generic Letters were
issued on the following line-item improvements to
Technical Specifications: relocation of fire protection
requirements to a program required by a standard
license condition, removal of the organization charts,
and removal of the specific values of cycle-specitic
variables. Also, several generic changes in the surveil-
lance test intervals and allowed outage times—for reac-
tor protection and for engineered safety features
system instrumentation—were approved on the basis
of probabilistic risk analyses.

Two new STS initiatives were begun in fiscal year

1988. First, NRC began planning for a pilot program

it

to develop and test risk-based Technical Specifications.
NRC believes that such Technical Specifications can
be an important element in an overall risk management
system for nuclear power plants. Second, the NRC has
begun to examine ways to reduce surveillance testing
while the reactor is at power. Somnie of the challenges
to the safety systems of nuclear power plants have oc-
curred inadvertently under these conditions, and the
staff believes those challenges can be reduced.

INSPECTION PROGRAMS

The Office of Nuclear Reactor Regulation (NRR) is
responsible for administering the reactor inspection
program. The responsibility for developing, maintain-
ing, and assessing the effectiveness of the reactor
inspection program is shared among NRR staff, con-
sistent with their assigned technical responsibilities.
Improvements have been made in a number of inspec-
tion programs, and measures have been taken to re-
structure the reactor inspection program so as to focus
headquarters and regional inspection effort on those
plant operations which contribute most to ensuring
reactor safety. NRC plans for restructuring the reac-
tor inspection program, and providing for the integra-
tion of the inspection and licensing programs, were
implemented in fiscal year 1988.

In fiscal year 1988, the inspection emphasis con-
tinued to be on plants with problems calling for special
attention. NRC Headquarters and Regional Office in-
spection personnel were cooperatively involved in the
ongoing effort to investigate and resolve various sig-
nificant plant design, installation, equipment, and per-
formance problems at plants in both construction and

f NRC’s Office of Nuclear Reactor Regulation
| continued to intensify the reactor inspection
Erngram in 1988 through closer coordination
etween headquarters and regional inspection
functions and broader use of specialized team
inspections. Shown here are two members of
a special inspection team as they check elec-
trical splices in the containment structure at
Houston Lighting and Power Company’s
South Texas Unit 1, near Bay City, Tex.
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operational phases. Alternative approaches within the
reactor inspection program were exercised to redirect
inspection resources from plants with a high level of
performance to plants with marginal performance.

Special team inspection programs, such as the Safety
System Functional Inspection and the Safety System
Outage Inspection—as well as implementation by the
Regional Offices of the routine and reactive inspection
programs—continued to be employed as proven and
effective tools in assessing the operational readiness
for key plant safety systems.

A basic element in NRC reactor regulation is the in-
spection of licensed reactor facilities to determine the
state of reactor safety, to confirm that the operations
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 carried out by the five NRC Regional Of-
fices, with only a limited number of inspections con-
ducted directly out of NRC Headquarters. NRR is
responsible for developing inspection policies and
procedures, and for monitoring and assessing the
effectiveness and uniformity of the programs carried
out by the NRC Regional Offices; the actual operations
of the Regional Offices are under the supervision of
the NRC Deputy Executive Director for Regional
Operations.

In addition to the routine or planned program of in-
spections for reactor, fuel cycle facility, and materials
licensees, the NRC conducts an aggressive program
to deal with unsafe or potentially unsafe events or con-
ditions which occur at individual plant sites or other
facilities involving licensed operations ('‘reactive’’ in-
spections). In conducting these reactive inspections,
the NRC seeks to determine the root cause of the event
or condition; evaluates the licensee management’s
response to it, including action to prevent recurrence;
and decides whether the problem is one that could oc-
cur at other facilities. The staff then takes appropriate
action on these judgments.

Reactor Inspection Programs

The operating reactor inspection program is con-
ducted by both region-based and resident inspectors.
In general, region-based inspectors are specialists,
while resident inspectors are generalists. Resident in-
spectors provide the major on-site NRC presence for
direct observation and verification of licensee activi-
ties. The work comprises in-depth inspections of con-
trol room activities; maintenance and surveillance
testing carried out by the licensee; periodic walk-down
inspections to verify the correctness of system lineups
for nuclear systems important to safe operation; and
frequent plant tours to generally assess housekeeping,
radiation control, security, equipment condition, and

the like. The resident also acts as the primary on-site
evaluator for the NRC inspection efforts related to
licensee event reports (LERs), events, and incidents.
Residents also serve as the NRC contact with local of-
ficials, the press, and the public. Region-based inspec-
tors, on the other hand, perform technically detailed
inspections in such areas as system modifications, in-
service inspection, fire protection, non-core-physics
testing, radiation protection, security/safeguards, and
licensee management systems.

Development and utilization of an innovative inspec-
tion approach to appraise the functionality of safety
systems at operating plants continued in fiscal year
1988. The new methodology, termed a Safety Systems
Functional Inspection (SSFI), was included in the reac-
tor inspection program for implementation by the
Regions in fiscal year 1986. It continues to prove its
usefulness in regional inspections by identifying sig-
nificant safety issues that require licensee corrective ac-
tions. Another approach, the Safety System Outage
Modification Inspection, helps identify a need for
licensees to maintain more effective controls over ac-
tivities associated with the evaluation, design, procure-
ment, installation, and testing of plant modifications.
Because of its demonstrated success, this method will

Ak

Follow-up inspections by Safety System Outage Modification In-
spection (SSOMI) teams were conducted at a number of plants in
1988, including the Dresden Unit 3 nuclear power plant, near Mor-
ris, Ill. shown here. The SSOMI is performed to see how earlier
modifications to plant systems have affected designed safety
functions.
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also be included in the reactor inspection program for
implementation by the Regions in fiscal year 1989.

The pilot program for the application of probabilis-
tic risk assessment (PRA) insights to the inspection
process—begun in fiscal year 1986 on a trial basis,
and continued in terms of methodology development
through fiscal year 1987—has progressed and been ex-
panded in fiscal year 1988. The two principal aspects
of the pilot effort are PRA-based team inspections and
PRA-based guidance for resident inspectors. PRA
insights were applied, for the first time, to team in-
spections, such as Safety System Functional Inspec-
tions, Maintenance Team Inspections, Operational
Assessment Readiness Inspections, and Emergency
Operating Procedure Inspections. In fiscal year 1988,
PRA-based guidance has been provided for 19 team
inspections, of which 17 were completed during the
report period. Experience with these types of inspec-
tions has been positive, with the desired allocation of
available inspection resources going to items of high
risk significance. An effort has also been initiated to
develop generic guidance for use in the further devel-
opment of PRA-based team inspections. With respect
to resident inspectors, PRA-based guidance, in the
form of Risk-based Inspection Guidance (RIG) docu-
ments has been completed for 17 plants with plant-
specific PRAs. Moreover, a method has been devel-
oped to generate such guidance for plants without
PRAs. Resident inspector acceptance of the RIGs, and
the prospect of achieving better utilization of the resi-
dent inspector resource in the future, have also been
positive. PRA-based guidance efforts for specialized
team inspections and the resident inspectors will con-
tinue into fiscal year 1989.

A new operating reactor inspection program was
developed in fiscal year 1988 for implementation in
fiscal year 1989 and thereafter. The new program was
developed with the assistance of NRC Regional Offices
and under the direction of the Office of Nuclear Reac-
tor Regulation. The objectives of the program are
(1) to ensure that a minimum level of inspection takes
place at every plant, (2) to integrate Headquarters and
Regional Office programs, (3) to provide more flexi-
bility for Regional Administrators to allocate resources
based on plant performance, and (4) to explicitly allo-
cate resources in response to safety issues and regu-
latory concerns. The purpose of the new inspection
program is to obtain sufficient information through
direct observation and verification of licensee activities
to ascertain whether the facility is being operated
safely, whether the licensee’s management control pro-
gram is effective, and whether regulatory requirements
are being satisfied; the program also seeks to gather
information in support of the Systematic Assessment
of Licensee Performance (SALP) program evaluations
(see “Performance Evaluation,’’ later in this chapter).

The new inspection program comprises the following
elements:

Fundamental Inspection Program. This inspection
will be conducted at every plant, and consists of the
following two parts:

® The Core Inspection Program provides a balanced
look at a cross section of plant activities considered
important to maintaining safety.

* The Mandatory Team Inspection Program is a team
inspection that addresses one or more specific sub-
ject areas, selected by identification of either an
emerging safety concern, or of an area requiring
increased emghasis because of long-standing or
recurring problems. For fiscal year 1989, the area
of special emphasis for the Mandatory Team In-
spections will be maintenance.

Regional Initiatives and Reactive Inspections. This
phase of the new program provides inspection effort
beyond that provided by the Fundamental Inspection
Program and is based on plant performance in vari-
ous functional areas. The Regional Administrator iden-
tifies the specific inspection activities to be carried out
and the plants at which those inspections apply. Reac-
tive inspections are generally unplanned inspections
conducted in reaction or response to events or issues
as they arise and as deemed necessary or desirable by
the Regional Administrator.

Special Team Inspection Programs. Special team in-
spections provide an independent, in-depth, and bal-
anced assessment of licensee performance. Special
team inspections are conducted by both Headquarters
and Regional Offices and are particularly useful for
making in-depth assessments of the adequacy of spe-
cific functional technical disciplines among licensee
personnel.

Safety Issues Program. This program provides the
special inspection effort prescribed in a Temporary In-
struction (TI). A TI may be issued for inspection follow-
up on safety issues addressed in a Bulletin, Generic
Letter, or any other specific safety issue that requires
follow-up inspection on a one-time basis.

The Office of Nuclear Reactor Regulation will moni-
tor the implementation of the new inspection program
in all its phases during fiscal year 1989, to judge its
effectiveness and make changes as necessary.

Special Inspections

The NRC Headquarters special inspection staff de-
velops and carries out various types of team inspec-



tions in response to specific concerns of NRC manage-
ment. The special team inspections generally involve
a team of eight to 10 inspectors of various technical
specialties, and including engineers from NRC con-
tractor organizations. During the report period, the
NRC performed 27 special team inspections, under the
leadership of the Headquarters Division of Reactor
Inspection and Safeguards.

Once a certain kind of special team inspection has
proved useful and Headquarters has gained experience
with it, that activity may be assigned in part to the
Regional Offices. Examples of such assignments are
the Safety System Functional Inspection (SSFI) and
the Safety System Outage Modification Inspection
(SSOMI). The 1987 NRC Annual Report (pp. 23, 24, 26)
contains descriptions of these two types of multi-skill
team inspections, and also of the Operational Safety
Team Inspection (OSTI). During fiscal year 1988, NRC
Regional Offices performed SSFIs at the Palo Verde
(Ariz.) and Surry (Va.) facilities, and an SSOMI at the
Zion (Ill.) nuclear power plant.

In general terms, the SSFI is an in-depth inspection
of a particular safety system, covering every aspect—
from design through testing and installation of sup-
port systems—as a representative sample of the func-
tionality of all safety systems in a given plant. The
SSOMI is an in-depth inspection of modifications per-
formed during a major plant outage to determine
whether the modifications have affected the ability of
plant systems to perform their designed safety func-
tions. An OSTI examines various aspects of plant
operation in detail and may include a period of around-
the-clock inspections to sample activities on night
shifts. During fiscal year 1988, the NRC performed an
SSFI at Indian Point Unit 2 (N.Y.); SSOMIs at Fort
Calhoun (Neb.) and Wolf Creek (Kans); follow-up in-
spections to earlier SSOMIs at Dresden Unit 3 (I11.) and
Fort Calhoun; and OSTIs at Davis-Besse (Ohio), Fort
St. Vrain (Colo.), and Perry (Ohio).

Design studies of both SSFlIs and SSOMIs have un-
covered significant problems both in the adequacy of
the documentation which describes the plant design
bases and in the way certain of the licensees” engineer-
ing personnel understand the design bases. The
significance of these findings lies in the fact that some
configurations may prevent the systems from perfor-
ming adequately under certain conditions. The prob-
lem is manifested in several ways, including: (1) miss-
ing or inappropriate assumptions for calculations; (2)
missing or inaccurate calculations in support of a
design value, such as a setpoint or a component per-
formance limit; and (3) system configurations that do
not meet single-failure criteria. One recurring SSOMI
finding is that changes to installation and test pro-
cedures are often made in the field without the ap-
propriate supervisory or engineering review and
approval.

A detailed discussion of lessons learned from SSFI
and SSOMI inspections was published in ‘‘Fundamen-
tal Attributes of a Practical Configuration Management
Program for Nuclear Plant Design Control”’
(NUREG/CR-5147, June 1988).

Two independent design and construction inspec-
tions were made at Limerick Unit 2 (Pa.), a plant that
is in the late stages of construction. Three special team
inspections were made at Rancho Seco (Cal.) to deter-
mine the effectiveness of the licensee’s program for
getting the plant ready for restart. And two inspections
focused on design were also conducted prior to the
restart of TVA’s Sequoyah (Tenn.) plant.

Emergency Operating Procedures Inspections

The NRC continues to implement a long-term prog-
ram of upgrading in the area of emergency operating
procedures (EOPs). The program was initiated short-
ly after the Three Mile Island accident in 1979. The ob-
jectives of this early program were both to improve the
technical content of EOPs and also see to the incor-
poration of human factors principles in the procedures.
Owners Groups, representing the four nuclear power
plant vendors, have satisfactorily reanalyzed relevant
transients and accidents and have developed generic
technical guidelines for improving their EOPs. The in-
dustry has been revising the EOPs to reflect both the
engineering guidance contained in the generic
technical guidelines and the human factors principles
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 hav-
ing with the EOP’s, NRC staff began in fiscal year 1988
an accelerated inspection of the EOPs, with the objec-
tive of determining whether the EOPs were technical-
ly correct; whether they could be performed by plant
operators during an emergency, taking account of
locale, accessibility, 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 methods, the plant
reactor simulator was employed, when available, in
conducting the assessment.

At its inception, the inspection program was divid-
ed into two phases. Phase 1 involved a 16-plant set
which included each of the four types of Nuclear Steam
Supply Systems (reactors and steam generating
systems), in order to assure an industry-wide sample.
Phase 2 was more narrowly focused, specifically deal-
ing with Mark 1 BWR power plants. Both phases
employed six-member teams made up of reactor
inspectors, human factors specialists, license ex-
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aminers, and systems engineers. Phase 1 was carried
out by region-based teams, while Phase 2 was
headquarters-based.

In general, the inspections verified the technical ac-
curacy and validity of the EOPs, though specific con-
cerns emerged at each plant. Examples of findings in-
cluded problems with the logic or clarity of the pro-
cedures; unclear or missing labels on components that
would be involved in emergency response; inadequate
pre-staging of equipment, tools, and materials that
would be needed in emergency procedures; and in-
adequate training of some operators in the proper con-
duct of the procedures.

Upon completion of Phases 1 and 2 of the EOP in-
spections, the staff will analyze the results, prepare
summary reports, and, in the context of previous
audits and inspections, decide on appropriate follow-
up actions.

Non-destructive Examination
Laboratory

Since July 1981, over 65 inspections have been con-
ducted at reactor sites throughout the country using
the NRC’s mobile non-destructive examination (NDE)
laboratory. Over the past few years, the scope of the
NDE team’s inspections has expanded to include ac-
tivities at operating facilities, as well as the construc-
tion sites where NDE has customarily been employed.
Routine mobile NDE inspections at operating plants
include independent examinations to verify the quali-
ty of piping and component replacements, system
modifications, and licensees’ inservice inspection ac-

The NRC Mobile Non-destructive Examin-
ation Laboratory, shown here during an on-
site inspection, has been in operation at scores
of reactor plant sites since 1981, throughout
the United States. The laboratory is based at
the Region I office in King of Prussia, Pa.

tivities. Examples of special modifications at operating
facilities include inspection of the Waterford Unit 3
(La.) modification program, Peach Bottom Unit 3 (Pa.)
piping replacement, and steam generator replacement
at the D. C. Cook (Mich.) plant. The mobile lab has
also been used to provide independent assessments
related to NRC investigations of various allegations.

The laboratory consists of a specially equipped
trailer, designed for both transport and storage of
equipment, a darkroom for manually developing
radiographic film, and an area to collect and review
results. The assigned personnel and contractors per-
form radiography, ultrasonic, liquid penetrant, and
magnetic particle examinations. Visual examinations
of piping, pipe support, and structural welding are also
performed, along with testing of concrete and electrical
cabling. The laboratory now features a state-of-the-art
ultrasonic testing system, further enhancing the team'’s
ability to independently appraise service-induced
defects such as stress corrosion cracking.

The NDE program is a joint effort of NRC Head-
quarters and the Regional Offices. It is operated out
of the Region 1 Office near Philadelphia. During the
fiscal year, the NDE van was replaced with a new
trailer specially designed for NDE purposes. Ex-
perience indicates that the new trailer is a dependable
and cost-effective replacement, whose design and
special features effectively redress certain deficiencies
in the older vehicle. A complementary non-destructive
examination facility is located at the Region 1 Office,
where such appraisals as hardness testing, alloy
analysis, ferrite measurements, and non-destructive
examination of unirradiated materials can be carried
out.



The NDE program continues to provide the NRC
with the qualified staff and appropriate equipment to
make independent assessments of the quality of
licensee construction, modifications, and inservice
inspections.

Vendor Inspection Program

In fiscal year 1988, NRC vendor inspections focused
on vendor activities associated with nuclear plant
operation, maintenance, procurements, and modifica-
tions. Inspection emphasis was on the quality of the
vendor products, the licensee/vendor interfaces, en-
vironmental qualification of equipment, equipment
problems found during operation, and corrective ac-
tions in response to identified problems. Inspections
of vendors and contractors were based on information
from a variety of sources including licensee construc-
tion deficiency and operating reactor event reports (10
CFR 50.55¢, 50.72, and 50.73), vendor reports of pro-
duct defects (10 CFR 21), reports of events from the
NRC Regional Offices, allegations from members of the
public pertaining to vendor activities, and vendor
issues identified by the NRC through its inspection
programs.

During the year, the vendor inspection staff con-
ducted a major investigation to determine the nature
and extent of possible misrepresentations by certain
vendors that their products were qualified for nuclear
service or that they met other quality standards impor-
tant for components to be installed in a nuclear power
reactor. The vendor inspection staff also gave technical
support to the NRC’s Office of Investigations, which
was investigating these vendors to ascertain whether
there was wrongdoing and/or possible violation of
Federal law in the vendors’ sales and services to the
nuclear industry. Examples of potentially
misrepresented products reviewed during the report
period included fasteners, flanges, pipe fittings, valves,
and electric circuit-breakers. The vendor staff also con-
ducted inspections to determine the safety significance
of other reported component failures and problems,
to define and assess the way commercial-grade com-
ponents were being qualified for use in nuclear safety
systems, and to evaluate the adequacy of licensee con-
trols over procurement of components for plant safety-
related systems. In all, the NRC’s vendor inspection
staff performed 92 separate inspections in fiscal year
1988.

The NRC also continued to review inspections of
licensee procurement of fasteners (bolts and nuts)
begun in fiscal year 1987. The effort was initiated in
response to a concern by the Industrial Fastener In-
stitute about the possible use of inferior fasteners in
military and industrial applications. Simultaneously,

the House Energy and Commerce Committee had
under way a long term investigation of fraudulently
qualified fasteners in use throughout the Government.
A bulletin was issued by the NRC requesting that each
licensee test a certain number of fasteners. Results in-
dicated that only a very small fraction of fasteners were
substantially substandard, but that about one in 10
fasteners was slightly out of conformance with
specifications. The NRC conveyed full particulars on
the extent of the problem within the nuclear industry
to the House Committee.

Other undertakings in the Vender Inspection Pro-
gram during the year included major on-site team in-
spections performed at Maine Yankee and Rancho
Seco (Cal.), as part of a continuing examination of
licensee procurement practices, and of their interac-
tions with contractors and vendors. Also, equipment
qualification inspections were completed at all
operating plants, by May 1988. This round of inspec-
tions started in 1986 with the objective of determining
whether each licensee had completed tests of electrical
equipment, in compliance with the environmental
qualification requirements of 10 CFR 50.49. The tests
determine whether, in the event of a design-basis
event, electrical equipment would retain its capacity
to help ensure the integrity of the reactor coolant boun-
dary, shut down the reactor safely and keep it in safe
shutdown condition, and also prevent or mitigate the
consequences from a design-basis event.

PERFORMANCE EVALUATION

The performance evaluation process is intended to
improve the NRC’s ability to evaluate the effectiveness
of nuclear power plant licensee performance. The ef-
fort involves the integration of information from
various of the NRC’s continuing activities—such as the
Systematic Assessment of Licensee Performance
(SALP), enforcement actions, performance indicator
tracking, trend analysis, event evaluation, operator ex-
aminations, and inspections generally. The fruition of
the process comes with a semiannual meeting of NRC
senior management to discuss and assay operating
plant performance. On this occasion, the plants of
greatest concern to the agency are identified and a
coordinated course of action drawn up, including
recommendations for special inspections and inten-
sified management attention.

As noted, a principal and regular source of data by
which licensee performance is judged is the SALP pro-
gram. Under the program, the performance of each
licensee with a nuclear power facility under construc-
tion or in operation in the United States is evaluated
through the periodic, comprehensive examination of
all available data relevant to each facility.
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The SALP is an integrated assessment as to how well
a given licensee management is directing, guiding, and
providing resources needed for the requisite assurance
of safety. The purpose of the SALP review is to direct
both NRC and licensee attention and resources toward
exactly those areas which can most closely affect
nuclear safety and which need improvement.

Part of the SALP assessment involves a review of the
past year’s Licensee Event Reports, inspection reports,
enforcement history, and licensing issues. Also impor-
tant are evaluations by resident and region-based in-
spectors, licensing project managers, and senior
managers, all of whom are to some degree familiar
with the facility’s performance. New data are not
necessarily generated in the conduct of a SALP assess-
ment, which essentially comprises performance
evaluations in certain specific functional areas, such
as plant operations, maintenance and surveillance,
emergency preparedness, and so forth. The process
was recently modified to redefine some of the func-
tional areas to be scrutinized, with emphasis on the
detection of changes or noticeable trends in licensee
performance and underlying reasons therefor.

The systematic assessment program supplements
normal regulatory processes and is intended to be suf-
ficiently diagnostic to give meaningful guidance to utili-
ty management regarding NRC concerns about quali-
ty and safety in plant construction or plant operation,
Results of the assessment make up part of a data base
for periodic reporting in the historical data summary
published semiannually, most recently in ‘'Historical
Data Summary of the Systematic Assessment of
Licensee Performance’”” (NUREG-1214, Revision 4, Oc-
tober 1988).

Policy Statements

The staff has completed a proposed, updated policy
statement on working hours for nuclear power plant
staff. In addition, the Commission directed the staff
to develop a policy statement on the professional con-
duct of nuclear power plant operators. The staff com-
pleted its work on this during the report period and
submitted a proposed policy statement for Commis-
sion consideration.

Management and Organization

The NRC continues to focus attention on licensees
whose management performance appears to be weak.
In addition to evaluating leadership and management
practices, and their impact on nuclear operational per-
formance, the NRC is also evaluating the overall
““organizational environment/operator culture,”” to
determine what effects it is having on plant perfor-

mance. While leadership and management practices
deal with effective management principles and skills,
organizational environment/operator culture focuses
on attitudes, norms, practices, and history, and their
role in creating an atmosphere that may affect nuclear
operational performance. During the report period,
NRR performed such evaluations at the Peach Bottom
(Pa.) nuclear power plant and gave support in a similar
diagnostic inspection at the Fermi (Mich.) plant and
in an evaluation of a third-party assessment of the
Turkey Point (Fla.) plant.

Man-Machine Interface

Staff reviews of the man-machine interface con-
tinued during the report period in the two major ef-
forts in this area: “‘Detailed Control Room Design
Reviews”” (DCRDR) and ‘‘Safety Parameter Display
Systems’” (SPDS). By the end of fiscal year 1988, the
DCRDR process was completed at all but 20 units.
However, only 17 units have completed implementa-
tion of prescribed control room changes. An SPDS has
been installed at all but 10 units, but the NRC has not
yet reviewed a majority of them. In 1986, an Informa-
tion Notice (86-10) was issued to the industry describ-
ing some weaknesses found in SPDSs, identified dur-
ing conduct of a pilot audit program. The NRC plans
to accelerate reviews of Control Room Designs and
SPDSs throughout fiscal years 1989 and 1990.

The NRC staff’s continuing reviews of industry training and
accreditation programs for reactor operators confirmed that consid-
erable progress has been made in this area, though certain defi-
ciencies remain. NRC observers are often present when utility
training programs are undergoing accreditation evaluation.



Training

During fiscal year 1988, the staff continued to
evaluate the results of the Institute of Nuclear Power
Operations (INPQO) accreditation program to determine
whether the industry’s voluntary efforts will suffice to
ensure that the training is appropriately performance-
based. As part of the evaluation, NRC staff personnel
are present as observers when utilities” training pro-
grams are under scrutiny by an INPO accreditation
team. The staff has also conducted post-accreditation
reviews during the report period.

The staff has concluded that the industry is making
progress in bringing about improvements in training
and in implementing the Commission’s Policy State-
ment. While training improvements have been ob-
served, training deficiencies continue to be found in
both accredited and non-accredited training programs.
The staff has recommended, therefore, that the Com-
mission (1) continue to endorse the industry accredita-
tion program and defer rulemaking in this area, (2)
allow the staff to continue to evaluate industry im-
plementation of the training and qualification of
nuclear power plant personnel, and (3) direct the staff
to propose an amended policy statement on training
and qualification of nuclear power plant personnel in-
corporating the findings from the two-year trial period
and the results of discussions with INPO. The staff has
recommended that the Commission endorse an
amended policy statement reflecting these
recommendations.

QUALITY ASSURANCE

Quality Assurance Plan

NRC activities in the area of Quality Assurance (QA)
continue to follow the plan designed in accordance
with the recommendations of the QA Report to Con-
gress, entitled “‘Improving Quality and the Assurance
of Quality in the Design and Construction of Nuclear
Power Plants”” (NUREG-1055, May 1984). The central
focus of staff emphasis lies in four areas: the inspec-
tion program, software QA, procurement of commer-
cial grade items, and QA training. Activity and ac-
complishment in these areas are described below. In
addition, the QA staff is providing QA guidance to in-
dustry and to other program offices of the NRC on
such issues as decommissioning, independent spent
fuel storage installations, QA standards development,
and configuration management.

Inspection Programs for Quality Assurance

Readiness Reviews. A Readiness Review is a formal
assessment of a licensee’s readiness to construct or
operate a nuclear power plant. It is a comprehensive
evaluation of the licensee’s plans for the design, con-
struction, and pre-operational activity associated with
a nuclear facility, so that issues and problems can be
identified at a stage when they can best be resolved.
Readiness Reviews for the Georgia Power Company’s
Vogtle Units 1 and 2 were successfully undertaken in
1987.

Quality Verification Functional Inspections. Quality
Verification Functional Inspections (QVFIs) are con-
ducted to assess the effectiveness of licensees’ quality
verification organizations in identifying and obtaining
corrective action for the prompt resolution of problems
and deficiencies. Seven NRC headquarters-led QVFIs
have been conducted in four of the five NRC Regions.
The inspections were led by the QA staff, with multi-
regional participation and support. These inspections
have identified safety-significant technical problems
and deficiencies and have successfully alerted licensees
to the importance of having their quality verification
organizations involved in the daily activities of opera-
tions. In this regard, Inspection Procedure 35702, "'In-
spection of Quality Verification Function,”” was issued
in August 1988 as a regional initiative.

QA Inspection Procedures. The staff is reorienting
the NRC QA inspection program for operating reac-
tors in order to assure proper emphasis on QA pro-
gram performance and effectiveness. The first such
measure is described above, under ““Quality Verifica-
tion Functional Inspections.”” Inspection Procedure
35502, ‘“Evaluation of Licensee Quality Assurance Pro-
gram Implementation,”” was issued in August 1988 as
a Core Inspection Program.

Procurement Quality Assurance

An inspection procedure was issued during the
report period on determining the suitability of
applications for commercial grade items to be used in
safety-related functions—Inspection Procedure 38703,
“’Commercial Grade Procurement Inspection”” (June
1988). The procedure gives guidance to inspectors in
evaluating licensees’ commercial grade procurement
activities. It focuses on the engineering effort required
to identify an item’s critical characteristics and the ac-
ceptance phase required to verify those characteristics.
Trial inspections have been performed at the Ginna
(N.Y.) plant, Donald C. Cook (Mich.), Peach Bottom
(Pa.), H. B. Robinson (5.C.), and Fermi Unit 2 (Mich.),
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to confirm that the guidance appropriately addresses
procurement requirements and licensee practices.

In this connection, an issuance of the Electric Power
Research Institute (EPRI) entitled, ‘“Guidelines for the
Utilization of Commercial Grade Items in Nuclear
Safety Related Applications”” (NCIG-07, EPRI NP-5652,
March 1988), has been submitted to the NRC for
review.

As a result of procurement inspections and also
of the discovery of fraudulently qualified material
and equipment at nuclear facilities (see ““Vendor
Inspection Program,”’ above), the QA staff is devel-
oping guidance by which licensees can improve and
strengthen their existing procurement programs and
increase their ability to detect fraudulent materials. It
will emphasize fraudulent procurement problems,
licensee procurement responsibilities, and existing
NRC regulations and guidance.

Computer Software Quality

Continuing advancements in computer technology
and the ever-increasing use of computers in the nu-
clear industry require that the NRC become more in-
volved in the assurance of software quality. With the
publication of the "Handbook of Software Quality
Assurance Techniques Applicable to the Nuclear In-
dustry”” (NUREG/CR-4640, August 1987), NRC staff
has taken steps to provide the needed guidance to in-
dustry. The staff is also involved in the development
of a consensus national standard for software quality
assurance. A Temporary Instruction is being prepared,
so that NRC inspectors can assess the effectiveness of
industry’s QA programs in the development and use
of computer software in nuclear applications.

NRC Inspection Training

A training course, “‘Inspecting for Performance,”” has
been developed by the NRC to help the agency shift
QA inspection emphasis from programmatic QA in-
spections toward performance-oriented, technical-
based inspections. The course has been presented 13
times and is now required for certification of regional
inspectors. The basic elements of the course are sum-
marized and discussed in ‘‘Performance-Based Inspec-
tions”” (NUREG/CR-5151, June 1988).

A second course, '‘Effective Communications with
Licensees,”” has been developed and presented nine
times to NRC inspection personnel. This course is
designed to facilitate NRC inspectors’ communications
with licensee personnel during inspections and the
inspection-related entrance and exit meetings.

Maintenance

The staff continued activities related to the evalua-
tion of maintenance effectiveness in the nuclear power
industry, initiated as part of a Maintenance and Sur-
veillance Program Plan adopted during the report
period. On March 23, 1988, the Commission published
in the Federal Register (53 FR 9430) a final policy state-
ment on maintenance in nuclear power plants. The
statement provides interim guidance to the industry
on NRC expectations regarding activities and functions
which form the basis of an effective maintenance pro-
gram, while NRC rulemaking on the subject proceeds.
The staff developed a notice of proposed rulemaking
on licensee maintenance programs, and a public work-
shop was held in July 1988 to solicit and receive public
comment on the thrust of this rulemaking.

OPERATOR LICENSING

With the decline in new facility license issuances,
initial (i.e., for new plants) operator examinations
have decreased significantly. Only 35 such examina-
tions were administered in fiscal year 1988. Replace-
ment examinations for power and non-power reactor
operators continued to be administered by the five
Regional Offices. Following these, the NRC issued 322
new operator’ licenses and 391 new senior reactor
operator licenses. Also, 818 reactor operator and 1,527
senior reactor operator renewal licenses were issued.
The NRC-administered requalification examinations
were suspended in September 1987, because of con-
cerns as to their impact on plant operations person-
nel. A completely revamped prototype program was
developed to make the requalification examination at
each facility less theoretical and more operations-
oriented and plant-specific. A pilot test of the proto-
type examination was conducted at a facility in each
of the five Regions and completed in June 1988. The
test results indicated that the new requalification pro-
gram was effective in meeting NRC requirements while
causing minimal impact on plant operations person-
nel. The new program is scheduled to be reinstituted
in fiscal year 1989, after final incorporation of com-
ments resulting from the pilot tests.

Oversight of Regional Office performance in ad-
ministrating the operator licensing program continued
to be exercised by means of annual office reviews of
the examination process. In addition, quality control
audits of NRC and contractor examiner performance
during the conduct of examinations on-site were per-
formed periodically by the Headquarters Office. The
document ‘‘Operating Licensing Examiner Standards”’
(NUREG-1021, Rev. 4, May 1987) was restructured and



formatted into Revision 5, to be published early in fiscal
year 1989. Major changes included the following:

(1) Revision of the written examination process to
conform to the ““Examiners’ Handbook for
Developing Operator Licensing Examinations’’
(NUREG/BR 0122, January 1988).

(2) Administration of the new requalification ex-
amination program Examiner Standard-601
(ES-601).

(3) Administrative review procedures to evaluate
examination results that lead to a denial of license
and appeal for hearing.

(4) Operating test grading practices.

(5) Training and certification of new examiners to
conduct NRC-administered examinations.

In response to certification requirements for simula-
tion facilities contained in the revised 10 CFR Part 55,
five utilities have submitted certifications. An NRC in-
spection team conducted the first inspection of a cer-
tified simulation facility in August 1988, in order to
verify simulator fidelity and the replication of actual
plant operating characteristics.

As part of a long range examination development
program, the NRC has developed a pilot BWR Fun-
damentals examination, which was administered to
209 volunteers in September 1988. The examination
was designed to test applicants’ knowledge of fun-
damental reactor theory, thermodynamics, and plant
components. The questions were generic to all boiling-
water reactors and the examination was administered
simultaneously at various locations in the Regions.
Results of the pilot test are being evaluated and will
be incorporated in future pilot tests. A pilot PWR
Fundamentals test, on the pressurized-water reactor,
was planned for February/March 1989.

EMERGENCY PREPAREDNESS

During the report period, the staff continued to
evaluate the adequacy of applicant on-site plans to be
included in the Safety Evaluation Report for each plant
in near-term operating licensing status (designated
NTOLs). NTOLs appraised during fiscal year 1988 in-
cluded Shoreham (N.Y.), Seabrook (N.H.), and Braid-
wood Unit 2 (Il.). Headquarters staff also participated
in many of the 70 emergency preparedness exercise
inspections conducted by the Regions and provided
guidance to the Regions on the implementation of the
emergency preparedness inspection program.

A major activity during the report period was the
development and implementation of the Commission’s
new ‘‘realism rule’’ (52 FR 42078). Heretofore, off-site

emergency plans were primarily prepared by State and
local governments. The new rule permits the evalua-
tion by the NRC of off-site emergency plans that are
prepared by a utility, in cases where State and/or local
governments decline to participate in emergency plan-
ning. The “‘realism rule’’ derives from a stated prem-
ise in the rule that, in making its determination on the
adequacy of a utility plan, the NRC will recognize the
reality that in an actual emergency, State and local
government officials will exercise their best efforts to
protect the health and safety of the public. With the
“realism rule,”” while agreeing that State and local
participation in emergency planning is essential to the
maximum effectiveness of a plan, the Commission pro-
vided that, in the event that State and local govern-
ments decline to participate in the planning process,
a license can still be issued—even if the emergency plan
falls short of the ideal—if the plan is still adequate to
protect the public health and safety.

NRC staff, along with the Federal Emergency Man-
agement Agency (FEMA), gave guidance for the
development, review, and evaluation of these utility
off-site radiological emergency response plans. The
central features of the guidance are the development
of a utility off-site response organization and provision
by the utility of liaison personnel to advise and assist
State and local officials in an emergency. FEMA has
applied these criteria to the review of the Shoreham
and Seabrook off-site plans and exercises. Both the
Shoreham and Seabrook exercises were found by
FEMA to be adequate to protect the public health and
safety.

SAFETY REVIEWS

Integrated Safety Assessment Program

In a policy statement published in the Federal Reg-
ister on November 15, 1984, the Commission proposed
a trial program to evaluate all pending licensing issues
related to a given operating reactor—in conjunction
with relevant operating experience, probabilistic anal-
yses, and licensee plant improvements—so as to estab-
lish effective and realistic implementation schedules
for any necessary plant modifications. The program,
called the Integrated Safety Assessment Program
(ISAP), was introduced in early 1985 at two plants in
Connecticut, Millstone Unit 1 and Haddam Neck. The
licensees for these plants volunteered to implement
ISAP.

In 1985 and 1986, Northeast Utilities (agent and serv-
ice organization for both plants) completed the plant-
specific probabilistic safety studies (PSS) for both
plants, together with safety assessments for the licens-
ing issues pertaining to the facilities. The NRC staff
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Northeast Utilities Company’s Millstone nuclear power plant at
Waterford, Conn., shown above, was one of two plants volun-
teered by the utility for participation in a trail program, the Inte-
grated Safety Assessment Program (ISAP), proposed by the NRC

completed detailed reviews of the PSS for both plants
during 1986. Then, in July 1986 and December 1986,
Northeast Utilities submitted the ISAP reports for
Millstone Unit 1 and Haddam Neck. These reports
specified actions that could be taken to resolve safety
issues and rated their relative safety significance.

The staff issued the draft Integrated Safety Assess-
ment Report (ISAR) for Millstone Unit 1 in April 1987
and the draft ISAR for Haddam Neck in July 1987,
seeking comments by the public, the licensee, a peer
review group, and the ACRS. Comments on the draft
reports will be incorporated into final Safety Evalua-
tion Reports (SERs), together with integrated imple-
mentation schedules for all issues identified. The final
SERs for Millstone Unit 1 and Haddam Neck are to be
issued in fiscal year 1989.

in 1984, By mid-1987, the staff had completed draft safety assess-
ment reports on the two facilities and in 1988 began review of com-
ments on those reports. Final Safety Evaluation Reports will be
issued in 1989,

The staff detailed the progress made in ISAP and
made recommendations for future applications of the
program in SECY-87-219, dated August 31, 1987, and
also at a November 4, 1987 meeting with the Commis-
sion. At the Commission’s request, the staff has de-
veloped ISAP II, a proposed follow-on program to
ISAP, and in Generic Letter 88-02, dated January 20,
1988, solicited industry’s reaction to the second pro-
gram. The phases and components of ISAP II, as well
as the results of the industry survey, were set forth
in SECY-88-159, dated June 6, 1988. Thereafter, the
Commission directed the staff to make resources avail-
able in support of licensees who voluntarily chose to
use the ISAP approach, in conjunction with the Indi-
vidual Plant Examinations to be conducted as part of
the implementation of the Commission’s Severe Ac-
cident Policy Statement.



Applications of Probabilistic Risk Assessment

The applications of probabilistic risk assessment
(PRA) in regulatory activities continued to expand in
fiscal year 1988. Traditional uses of PRA—as in setting
priorities for the resolution of generic issues, in policy
development, and in plant-specific licensing issues—
continued to prove useful and important to the safety
of nuclear power plants. NRC staff review of plant-
specific PRA studies also continued, with new PRA
reviews initiated for Crystal River (Fla.), Brunswick
(N.C.), and Three Mile Island Unit 1 (Pa.). Significant
progress has been made in the review of PRAs for
standard plant designs, including the Westinghouse
SP-90. (See "‘Standardization,”” under ““Improving the
Licensing Process,”” earlier in this chapter.)

Major progress has been made in the application of
PRA results and insights to licensing and inspection
activities. PRA-based team inspections were conducted
during fiscal year 1988 at the Grand Gulf (Miss.),
Brunswick (N.C.), Hatch (Ga.), LaSalle (Ill.), Beaver
Valley (Pa.), and Fitzpatrick (N.Y.) facilities. For the
first time, PRA insights were applied in the planning
of specialized inspections, such as Safety System
Functional Inspections, Maintenance Team Inspec-
tions, and Emergency Operating Procedure Inspec-
tions. PRA-based guidance for resident inspectors has
been completed for 17 plants with plant-specific PRA’s,
and a method has been developed for generating such
guidance for plants without PRA’s.

Significant improvements in Standard Technical
Specifications (STS) have also been made with the use
of PRA, through review and approval of Owners-
Group-sponsored topical reports and through risk-
based evaluation of proposed ‘‘relocations’” of tech-
nical specification under the Technical Specification
Improvement Program.

The methods and results of FRA also have a major
role in applications of the Severe Accident Policy.
The Generic Letter on Individual Plant Examination
(IPE), near completion at the end of the report period,
gives guidance for all utilities in the use of probabil-
istic methods to identify and eliminate significant
plant-specific risk contributors. Similarly, the two
other major aspects of Severe Accident Policy imple-
mentation—Accident Management and Containment
Performance—will also draw heavily on the results
of existing PRA studies. Finally, PRA is used on a
regular basis in assessing the significance of operating
events, and increasingly in the assessment of plant
performance,

Erosion/Corrosion in LWRs

On December 9, 1986, Surry Unit 2 (Va.) experienced
a catastrophic failure of a main feedwater pipe. Since

The failure of a main feedwater pipe at Surry Unit 2 (Va.) in 1986
led to deepened concern about unexpected pipe wall thinning and
the need for extensive erosion-corrosion monitoring of feedwater
lines at U.S. reactor plants. Above are shown corroded feedwater
pump discharge elbow outlet (tog) and inlet ends. Industry sur-
veys completed in 1988 disclosed that the Eroblem was widespread.
Monitoring pm%'ams were in place at the end of the report per-
iod, and the NRC is working with the American Society of Mech-
anic Engineers (ASME) Code Committee to address the issue on
a long term basis.

that event, the industry, in conjunction with the NRC,
has taken steps to develop monitoring programs to
anticipate and prevent the rupture of high-energy
piping because of single-phase erosion/corrosion.

In March 1987, INPO issued a report which recom-
mended adoption at all U.S. nuclear power plants of
a continuing program which would include analyses-
designed to predict wear rates and also prescribe
regular inspections. In June 1987, the Nuclear Ultilities
Management and Resource Council (NUMARC) issued
guidelines for erosion/corrosion monitoring in single-
phase lines. At the same time, the Electric Power
Research Institute (EPRI) issued a computer code to
assist licensees in identifying the piping locations most
susceptible to erosion/corrosion.

Because of the immediate concern about high-
energy, carbon steel systems and the absence of regu-
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latory requirements for pipe wall thickness inspections,
the staff issued a Bulletin (87-01) on July 9, 1987, to
garner data from which to assess the generic implica-
tions of the Surry incident. In addition, NRC Informa-
tion Notice 87-36 was issued on August 4, 1987, alert-
ing licensees to the significance of unexpected pipe
wall thinning in the safety-related portion of feed-
water lines at the Trojan (Ore.) plant. All licensees re-
sponded to the Bulletin, and the staff completed its
review in late December 1987. In June 1988, NUMARC
also completed its survey on erosion/corrosion among
U.S. light-water reactors (LWRs). Results of the staff
review and the NUMARC survey indicated that ero-
sion/corrosion is widespread, especially among the
PWRs. Wall thinning has been discovered in both
safety-related and non-safety-related portions of the
feedwater lines.

As part of the overall effort to address the pipe
wall thinning issue, the NRC staff and its consultants
completed inspection of 10 plants toward the end of
the report period, assessing the licensees’ erosion/
corrosion monitoring program. Results of these inspec-
tions were being evaluated at the end of the fiscal year.
As of that time, the staff had found that all licensees
had in place erosion/corrosion monitoring programs
which meet the intent of NUMARC guidelines. With
a few exceptions, most licensees had no written pro-
cedures or administrative controls implementing the
pipe wall thinning monitoring programs. The NRC
staff is working with the American Society of Mechan-
ical Engineers (ASME) Code Committee to address the
pipe wall thinning issue. Decisions from the ASME
Section XI Committee regarding pipe wall thickness
inspection, and the staff evaluation of industry’s ef-
fectiveness in implementing the monitoring programs,
will form the basis for staff recommendation regard-
ing the need for additional regulatory requirements
concerning erosion/corrosion inspection.

Loss of Decay Heat Removal Function

Since the event at Diablo Canyon Unit 2 (Cal.) on
April 10, 1987, involving a loss of the decay heat re-
moval capability (see discussion in the 1987 NRC An-
nual Report, p. 49), the staff has evaluated the generic
consequences of the loss of this function at PWRs
with partially drained reactor coolant systems. The
evaluation included the review of: (1) licensee opera-
tions during this mode of operation; (2) the ability of
licensees to mitigate a loss of decay heat removal event;
and (3) the risk significance of such operation.

The staff has concluded that the risk from this kind
of event during non-power operation, especially when
operating with a partially drained reactor coolant
system, may be comparable to that during power

operation. Additionally, review of licensee operations
indicate that deficiencies exist in procedures, hard-
ware, and training with respect to: (1) prevention of
accident initiation; (2) mitigation of accidents before
they potentially progress to core damage; and (3) con-
trol of radioactive material if a core damage accident
should occur. The staff has transmitted to all PWR
licensees recommendations for expeditious remedial
action and long term improvements. These actions in-
clude enhancements in plant instrumentation and pro-
cedures which will significantly reduce the risk asso-
ciated with plant operation with a partially drained
reactor coolant system inventory.

Station Blackout Rule

As it applies to commercial nuclear power plants, the
term “‘station blackout”” means the loss of off-site
alternating current (a.c.) power to the safety and non-
safety electrical buses concurrent with turbine trip and
the unavailability of the emergency diesel generators
(as may be the case with units out of service for main-
tenance or repair, or failure of the generators to start
on demand, or their failure to continue to run after
start). If a station blackout persists for a time beyond
the capability of the a.c.-independent systems to re-
move decay heat, core melt and containment failure
could result.

Concern about station blackout grew out of accum-
ulated experience involving the reliability of a.c. power
supplies. Many operating plants have experienced a
total loss of off-site electric power, and more such oc-
currences are expected in the future. In a few cases,
there has been a complete loss of a.c. power, though
the a.c. power was restored in a short time without
any serious consequences. And the Reactor Safety
Study (WASH 1400-75) disclosed that, for some plants,
a station-blackout event could be an important con-
tributor to the total risk from nuclear power plant
accidents. Although the total risk was found to be
small, the relative importance of station blackout was
established. To address this concern, the NRC
amended its regulations, adding a new requirement
(850.63) that all nuclear power plants be capable of
dealing with station blackout for some specified dura-
tion of time, as determined by plant-specific design and
site-specific considerations.

Following a number of studies, the NRC staff has
developed Regulatory Guide 1.155, entitled ‘“Station
Blackout,”” giving guidance as to (1) maintaining a high
level of reliability for emergency diesel generators; (2)
developing procedures and training to restore off-site
and on-site emergency a.c. power, should either one
or both become unavailable; and (3) defining an accep-
table plant-specific station blackout duration, one



which the plant would be capable of surviving without
core damage. Application of the methods set out in the
guide permit the selection of an acceptable station
blackout duration. Licensees may use an alternate a.c.
power source to deal with station blackout if that
source meets specific criteria for independence and
capacity, and can be available within one hour. A cop-
ing analysis is not required for those plants that choose
this approach, if the a.c. source can be available to
power the reactor shutdown buses within 10 minutes.

Concurrent with the development of Regulatory
Guide 1.155, the Nuclear Management and Resource
Council (NUMARC) has developed guidelines and
procedures for assessing station-blackout coping cap-
ability and the allowable duration for light water reac-
tors (NUMARC-8700). The NRC staff has concluded
that NUMARC-8700 provides acceptable guidance for
meeting the requirements of §50.63 of 10 CFR Part 50.

NRC staff expects licensees’ submittals consistent
with the format of NUMARC-8700 guidelines to begin
arriving in early 1989, 270 days after the effective date
of the Rule. The staff has revised the Standard Review
Plan (NUREG-0800) and developed a Temporary In-
struction to be issued to the Regions on the conduct
of inspections on station-blackout rule implementation.

Reassessment of B&W Reactors

The NRC’s Executive Director for Operations in-
formed the Chairman of the Babcock & Wilcox Owners
Group (BWOG), by letter dated January 24, 1986, that
events at B&W-designed reactors had led the NRC staff
to conclude that there was a need to re-examine basic
design requirements for B&W reactors. In its response,
on February 13, 1986, the BWOG agreed to take the
lead in a concerted effort to define the factors in B&W
plants causing the frequency of reactor trips or shut-
downs and the complexity of post-trip response. The
BWOG worked up a reassessment plan which NRC
staff reviewed, proposing certain changes which were
incorporated by the BWOG. A final report by the
BWOG, “B&W Owners Group Safety and Perform-
ance Improvement Program (SPIP),”” Revision 5
(BAW-1919),was issued in July 1987. This effort
generated approximately 235 specific recommenda-
tions for improving B&W plant safety and
performance.

The NRC staff reviewed BAW-1919 and presented
its evaluation in "’Safety Evaluation Report related to
Babcock & Wilcox Owners Group, Plant Reassessment
Program’’ (NUREG-1231, November 1987) and in
Supplement No. 1 to NUREG-1231, published in
March 1988. Overall, the staff’s evaluation was favor-
able. The staff concluded that the proper implemen-
tation of the BWOG/SPIP recommendations by B&W

utilities should effect a reduction both in reactor trip
frequency and in transient complexity, and should also
result in an increase in the level of safety at B&W
plants. The staff also concluded that B&W plants do
not carry a core damage risk greater than plants with
pressurized water reactors (PWRs) designed by West-
inghouse or Combustion Engineering. (Seventy-two
of the 110 nuclear power plants with operating licenses
as of the end of fiscal year 1988 are PWRs, and eight
of these are of B&W design; all the other licensed
PWRs are either of Westinghouse or Combustion
Engineering design.)

To ensure that each utility’s program would actually
implement the SPIP recommendations, the staff began
a program of plant-specific audits in October 1988. The
audits addressed (1) each utility’s program to evaluate
the BWOG/SPIP recommendations, (2) each utility’s
implementation of selected key recommendations, and
(3) each utility’s response to Inspection and Enforce-
ment (IE) Bulletin 79-27, “Loss of Non-Class 1E In-
strumentation and Control Power System Bus During
Operation.”” This third series of audits was instituted
because the staff believed that the B&W utility re-
sponses to the concerns of IE Bulletin 79-27—which are
not specifically addressed by the SPIP program—need
further verification. This audit program will continue
into 1989.

Occupational Exposure Data
And Dose Reduction Studies
For Operating Plants

The staff has been collating the annual occupational
doses at light water reactors (LWRs) since 1969. Al-
though the annual dose averages for both pressurized
water reactors (PWRs) and boiling water reactors
(BWRs) have fluctuated over the years, the overall
trend between the early 1970s and 1980 was one of in-
creasing annual dose averages. Annual dose averages
peaked in the early 1980s, mainly due to the implemen-
tation of TMI-mandated plant upgrades imposed on
all LWRs shortly after the 1979 accident. Since 1983,
the annual average doses for both PWRs and BWRs
have been steadily declining. In 1987, the average dose
unit for LWRs was 420 person-rems. This is 14 percent
lower than the LWR average for 1986. In 1987, the
average doses per unit for PWRs and BWRs were 371
and 513 person-rems, respectively, both down from
the 1986 averages of 392 and 635 person-rems. Main-
tenance jobs which were large contributors to BWR
doses in 1987 included replacement of, or work on,
recirculation system piping, induction heating stress
improvement and inservice inspection of welds, in-
spection for intergranular stress corrosion cracking,
and Appendix R (fire protection) modifications. Steam
generator maintenance and repair (including tube
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sleeving, plugging, and eddy current testing) was a
major source of occupational exposure at PWRs.

The 1987 dose compilation includes data from 64
PWRs and 33 BWRs. This total reflects the addition of
five new PWRs—Catawba Unit 2 (S.C.), Diablo Can-
yon Unit 2 (Cal.), Millstone Unit 3 (Conn.), and Palo
Verde Units 2 and 3 (Ariz.)—and three new BWRs—
Hope Creek Unit 1 (N.].), Limerick Unit 1 (Pa.), and
River Bend Unit 1 (La.). Plants not licensed to operate
for the full year are not included. Dresden Unit 1 (Ill.),
Humbolt Bay (Cal.), 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
National Laboratory in the area of occupational dose
reduction at LWRs. The objective of one of the NRC-
sponsored studies is to estimate the dose and cost sav-
ings resulting from the control of contamination at
nuclear power plants. Another study involves the
compilation of a research data base on dose reduction
projects at nuclear power plants.

Radiation Protection At Nuclear Reactors

The integration of radiation protection activities
within the NRC into one unit within NRR continues
to provide a useful focus for interactions with the
Regions and the licensees. Daily monitoring of licensee
and Region reports to the NRC Operations Center
alerts staff to potential problems developing in radia-
tion safety, ranging from major repair problems involv-
ing highly radioactive components to contamination
from the cleanup of small leaks of liquid and gaseous
materials. These initial alerts are followed up by telecon
discussions with regional representatives and eventual
follow through on any health physics problems in
regional inspections. Further involvement of Head-
quarters staff in regional and licensee problems is occa-
sioned by the former’s participation in routine environ-
mental and radiological inspections, as well as in
special team inspections investigating major licensee
problems.

During the report period, NRC staff has provided
radiation protection support in licensing activities at
most of the operating nuclear power reactors. Such
support included evaluating requests to expand spent
fuel pool capacity and arrangement at Byron (IlL.),
South Texas, and Vogtle (Ga.), and extensive discus-
sions regarding control room habitability problems (in-
volving ammonia and chlorine) for such plants as La
Salle (11.), Indian Point Unit 2 (N.Y.), and Zion (1l1.).
Evaluations of radiation doses and risks to members
of the public from small amounts of contamination
found in shellfish and sediments at several nuclear
facilities were also conducted. Licensing action sup-
port during the period also included appraisals of can-
didates for the position of Radiation Protection Mana-

ger at the Monticello (Minn.), Comanche Peak (Tex.),
and Vogtle (Ga.) plants; a review of the radiation pro-
tection history at Millstone Unit 2 (Conn.) in support
of an operating license extension to 40 years was also
conducted.

An important staff function has been to provide
radiation protection evaluation and perspective on the
decommissioning activity at the Dresden Unit 1 (11L),
Indian Point Unit 1 (N.Y.), and LaCrosse (Wis.) power
reactors, as well as the UCLA and U. of C.-Berkeley
research reactors. In addition, the staff has evaluated
proposals for the disposal of wastes contaminated with
very low levels of radioactivity—such as sewage and
sewage sludge, soil, concrete slabs, and waste oil—
for a number of plants, including Vermont Yankee,
Point Beach (Wis.), D. C. Cook (Mich.), and Palisades
(Mich.). Another important staff function falls in the
area of generic communications on radiation protec-
tion matters: during the report period, Information
Notices were prepared and issued on such subjects as
the radioactivity in sewage sludge at nuclear power
plants, radiological hazards associated with the with-
drawal of incore radiation detectors, and the misuse
of high radiation area

An NRC-contractor team is shown making preparations to Fer-

form a radiographic examination in connection with a special in-

spection for radiation protection in a nuclear power plant.



Inspection support was provided during the year for
radiation protection inspections at D. C. Cook (Mich.)
and Ft. Calhoun (Neb.), a maintenance program team
inspection at Oconee (S.C.), and a special team inspec-
tion covering the ALARA (““as low as reasonably
achievable’’) radiation exposure reduction program at
North Anna (Va.) and Surry (Va.).

Atmospheric Diffusion of Radionuclides

It is important that nuclear power plant control room
personnel be protected in such a manner that they re-
main capable of ensuring safe reactor operation at all
times. This concern includes, among other variables,
the quality of the air in the control room which, under
normal operating conditions, is vented in from the out-
side. In the event the outside air becomes contamin-
ated by radiological effluents or toxic chemicals used
on or near the site, procedures are in place to ensure
that the contamination will not adversely impact the
control room operators and render them incapable of
operating the reactor in a safe manner. The NRC eval-
uated and confirmed control room habitability for var-
ious possible accident scenarios.

In May 1988, a study of atmospheric diffusion ('*At-
mospheric Diffusion for Control Room Habitability
Assessments,”” NUREG/CR-5055) was published, re-
porting and assessing data derived from experiments
conducted in the actual atmospheric wakes of reactor
buildings. The evaluation of building-wake diffusion
data and consequent recommendations with respect
to the building-wake diffusion model provide a basis
for the review of applications for operating licenses,
as well as for a new estimate of some licensing actions
for operating reactors. The study also furnishes in-
sights that may be useful in the identification of opti-
mal locations for control room air intakes.

Environmental Radioactivity
Around Nuclear Power Plants

All licensed U.S. nuclear power plants are required
by 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 pro-
gram verifies that measurable concentrations of radio-
active material and levels of radiation are not higher
than expected, based on the measurement of plant ef-
fluents and the analytic modeling of the environmen-
tal exposure pathways. In turn, the studies verify that
the plant is in compliance with regulations and not

exceeding the amounts defined in the Final Environ-
mental Statements as providing very small risks to
members of the public.

An extensive weekly and monthly monitoring pro-
gram, which is required for each plant by its Radio-
logical Effluent Technical Specifications (RETS), re-
cords when, if ever, radioactive contamination above
natural background is detected outside the plant
boundaries. Samples come from sources that range
from lake, river, and well water for water-borne con-
taminants, to radioiodine and particulate dusts for air-
borne contaminants, to milk, fish, shellfish, and veg-
etables for contaminants that might be ingested as
foods. In addition, direct radiation from each of 16
specific sectors of land surrounding the plant is meas-
ured by special radiation dosimeters that gauge the
cumulative radiation dose at certain locations in each
sector for each quarter year,

Results of all licensee measurements in their radio-
logical environmental monitoring program are re-
corded in an annual radiological environmental report,
which is submitted each May for the preceding calen-
dar 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 monitoring pro-
grams conducted by the NRC. In one, the direct radia-
tion in the sectors surrounding each plant is measured
independently by NRC dosimeters 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 quarter-
ly in NRC documents, also available in the LPDRs.

In addition, NRR sponsors, through the five Re-
gional Offices, contracts with 34 States to carry out
environmental monitoring. The purpose of the State
contracts is to establish policies and procedures for con-
tracts and agreements with those States to indepen-
dently monitor the environs of NRC-licensed facilities.
Under these contracts and agreements, States provide
assistance by collecting samples or making radioactiv-
ity measurements in the environs of NRC-licensed
facilities. These measurements duplicate as closely as
possible certain parts of the licensee’s environmental
monitoring efforts, but they are done independently
of those programs. The results of the State’s monitor-
ing are used to check the accuracy of licensee mon-
itoring programs and to aid in verifying the ability of
the licensee to measure radioactivity in environmen-
tal media. In the future, results of the State’s environ-
mental monitoring will also be available annually in
the LPDRs. '
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Hot Particle Contamination
At Nuclear Power Plants

Hot particles are small, highly radioactive particles
with high specific activity that have been detected at
nuclear power plants since about 1985. The problem
of hot particle contamination—discussed in the 1987
NRC Annual Report, pp. 35, 36—continued to receive
regulatory attention throughout fiscal year 1988. A hot
particle on or near the skin gives a high dose of beta
radiation to a small area of skin. In some cases, hot
particle contamination of workers has resulted in doses
exceeding NRC regulatory limits for exposure of the
skin.

In 1987, the NRC asked the National Council on
Radiation Protection and Measurements (NCRP) to
study the health significance of hot particle exposures
and to provide recommendations based on the find-
ings of this study. The NCRP provided an approved
draft report to the NRC in June 1988; the draft is sub-
ject to revision and the final report is not expected un-
til 1989.

Operational Safety Assessment

NRC headquarters staff participate with the Regions
in the review of and follow-up to operational events
at operating nuclear reactor facilities calling for iden-
tification of items of generic significance and for a
determination as to whether an ordered derating or
shutdown of a plant is appropriate. These reviews in-
volve the evaluation of events against existing safety
analyses, appraisal of plant and operator performance
during events, review of licensee analyses, and assess-
ment of any need for corrective action.

In fiscal year 1988, the staff, as part of the formal-
ized program for the assessment of major incidents,
assigned Augmented Inspection Teams to ascertain the
facts surrounding the following operating reactor
events:

e Turbine Building Fire at Fort St. Vrain (Colo.), in
October 1987.

* Main Steam Isolation Valve Problems at Perry
Unit 1 (Ohio), in October and November 1987.

* Operational Performance Questions Following
Loss of Off-site Power at the Pilgrim Station
(Mass.), in November 1987.

* Flooding Due to Service Water System Isolation
Valve Degradation at Salem Unit 1 (N.].), in De-
cember 1987.

e Failure of Redundant Containment Isolation
Valves to Close at Brunswick Unit 2 (N.C.), in
January 1988.

* Reactor Vessel Overfill at Nine Mile Point Unit 2
(N.Y.), in January 1988.

® Dual Recirculation Pump Trip and Subsequent
Core Power Oscillations at LaSalle Unit 2 (IIL.), in
March 1988.

* Degraded Auxiliary Feedwater Flow at Catawba
Unit 2 (N.C.), in March 1988.

¢ Failure of Main Steam Isolation Valves to Fully
Close at Dresden Unit 2 (1ll.), in May 1988.

¢ Equipment and Motor-Operated Valve Problems
at Brunswick Unit 2 (N.C.), in July 1988.

» Partial Fuel Pool Draining at Surry Unit 2 (Va.),
in August 1988.

When generic problems are identified in the course
of a staff review of reported events and problems, there
are a number of responses that can be taken by the
NRC. For example, Information Notices may be used
to notify utilities of events or problems that could affect
their plants. Utilities are then expected to determine
whether the problems described could occur at their
own plants and take appropriate corrective action.
Bulletins have a similar function but further specify ac-
tions to be taken by utilities and require written con-
firmation when actions have been completed. In fiscal
year 1988, the staff issued 110 Information Notices and
17 Bulletins, including supplements. Generic Letters
may also be issued to address operational safety mat-
ters having broad applicability. In fiscal year 1988, the
staff issued six Generic Letters of this type.

ANTITRUST ACTIVITIES

As required by law since December of 1970, the staff
has conducted pre-licensing antitrust reviews of all
construction permit applications for nuclear power
plants and certain commercial nuclear facilities. (See
““Procedures For Meeting NRC Antitrust Responsibil-
ities,”” NUREG-0970, May 1985.) In addition, applica-
tions for amendments to construction permits or
operating licenses that transfer ownership interest or
operating responsibility in a nuclear facility are sub-
ject to antitrust review. In fiscal year 1987, the staff
received three requests for license amendments pur-
suant to sale-leaseback proposals requiring antitrust
review. The reviews associated with two of these
requests were completed in fiscal year 1987, each con-
cluding that there were no apparent antitrust prob-
lems. The third request was formally withdrawn by the
licensee in fiscal year 1988.

On June 22, 1988, a suit was filed against the Com-
mission by the Ohio Edison Company in United States
District Court for the District of Columbia. The suit



The Perry nuclear power plant at Perry,
Ohio, waﬂhe subjectp of twopseparate er?é
staff actions involving antitrust licensing con-
ditions, in 1988, Both actions were continu-
ing at the close of the report period.

(Ohio Edison Co. v. Zech, et al.) was filed in conjunction
with Ohio Edison’s amendment request to suspend the
antitrust license conditions attached to the Perry Nu-
clear Plant. Ohio Edison’s complaint alleges that the
Commission is unable to fairly adjudicate its request
to suspend the antitrust license conditions because of
Congressional pressure and possible legislative over-
ruling of the Commission, should the Commission
grant the amendment request. The case was still pend-
ing at the close of the report period.

In fiscal year 1988, a request was received from two
licensees to suspend the antitrust license conditions
attached to two jointly owned nuclear plants, the Perry
and Davis-Besse nuclear plants, both in Ohio. The staff
has received extensive public comment on this amend-
ment request, as well as on the Ohio Edison request,
and was reviewing the three outstanding requests to
suspend or eliminate antitrust license conditions, at the
close of the report period.

During fiscal year 1988, the Commission received
two amendment requests from licensees regarding the
formation of nuclear operating companies and three
additional requests pursuant to amendments resulting
from merger or other changes in ownership of nuclear
power plants. The staff was reviewing the activities of
each of the respective licensees involved in these
amendment requests at the close of the report period,
in order to ensure that these activities do not create
or maintain any inconsistencies with the antitrust laws.

Remedies to antitrust problems usually take the form
of conditions attached to licenses, and the Commis-
sion has the responsibility to enforce compliance with
these antitrust conditions. During the latter part of
fiscal year 1986, the staff issued a Notice of Violation
(pursuant to the provisions of 10 CFR 2.201 of the Com-

mission’s Rules of Practice) against the owner of the
Farley (Ala.) nuclear power plant. The Notice of Viola-
tion pertained to the antitrust license condition which
directed the licensee to offer ownership access to the
Farley plant. At the close of fiscal year 1988, after ex-
tensive negotiations involving the staff and each of the
parties, the parties involved in this dispute reached a
tentative settlement agreement that, if agreed upon by
the Commission, would resolve all outstanding com-
pliance issues raised in the Notice of Violation issued
in 1986.

INDEMNITY, FINANCIAL PROTECTION
AND PROPERTY INSURANCE

The Price-Anderson System

Under NRC regulations implementing the Price-
Anderson Act, a three-layered system was set up to
pay public liability claims in the event of a nuclear in-
cident causing personal injury or property damage.

The first layer requires all licensees of commercial
nuclear power plants rated at 100 electrical megawatts
or more to provide proof of financial protection in an
amount equal to the maximum liability insurance avail-
able from private sources. Currently, this amount is
$160 million.

The second layer provides for a retrospective pre-
mium payment mechanism whereby the utility indus-
try would share liability for any damages resulting
from a nuclear incident in excess of $160 million. In
the event of such an incident, each licensee of a com-
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mercial reactor rated at 100 electrical megawatts or
more would be assessed a prorated share of damages
up to the statutory maximum of $63 million-per-
reactor-per-incident. At present, the secondary finan-
cial protection layer is $7.06 billion (a figure derived
from the 112 power reactors rated over 100 MW(e)
which had been licensed to operate prior to the close
of the report period times $63 million-per-reactor).

The third layer, Government indemnity, had form-
erly been fixed as the difference between the $560
million limit of liability and the sum of the first and
second layers. Government indemnity for reactors was
phased out for large power reactors, however, on
November 15, 1982, when the sum of the first and sec-
ond layers reached $560 million. The limit of liability
for a single nuclearincident now increases without limit
in increments of $63 million for each new commercial
reactor licensed.

Price-Anderson Renewal

On August 20, 1988, after a five-year effort to renew
the Price-Anderson Act, H.R. 1414 was enacted as P.L.
100-408, ‘‘The Price-Anderson Amendments Act of
1988.”” This Act, among other things, extends Price-
Anderson for 15 years to August 1, 2002, increases the
deferred retrospective premium from $5 million to $63
million-per-facility-per-incident and requires that the
President establish a “’study commission’’ to study
means of fully compensating victims of a nuclear inci-
dent where the damages exceed the limit of aggregate
public liability.

Indemnity Operations

As of September 30, 1988, 231 indemnity agreements
with NRC were in effect. Indemnity fees collected by
the NRC from October 1, 1987, through September 30,
1988, total $97,300. Fees collected since the inception
of the program total $23,441,134. Future collections of
indemnity fees will continue to be lower since the in-
demnity program has been phased out for commer-
cial reactor licensees. No payments have been made
under the NRC’s indemnity agreements with licensees
during the 31 years of the program’s existence.

Insurance Premium Refunds

The two private nuclear energy liability insurance
pools—American Nuclear Insurers and the Mutual
Atomic Energy Liability Underwriters—paid policy-
holders the 22nd annual refund of premium reserves
under their Industry Credit Rating Plan. Under the
plan, a portion of the annual premiums is set aside as

a reserve either for payment of losses or for eventual
refund to policyholders. The amount of the reserve
available for refund is determined on the basis of loss
experience of all policyholders over the preceding
10-year period.

Refunds paid in 1988 totaled $7,668,241, which is
approximately 40 percent of all premiums paid on the
nuclear liability insurance policies issued in 1978 and
covers the period 1987-1988. The refunds represent 74
percent of the premiums placed in reserve in 1978.

Utility Financial Qualification
And Corporate Restructuring

NRC rules (10 CFR 50.33(f) and Appendix C to 10
CFR Part 50) provide for pre-licensing financial qualif-
ications reviews and findings regarding electric utilities
that apply for power reactor construction permits.
Such pre-licensingreviews and findings are not re-
quired for utilities at the power reactor operating
license stage. (For background, see the 1986 NRC An-
nual Report, p. 150). Non-utility applicants, such as for
non-power reactors, are reviewed for financial qualif-
ications at both the construction permit and operating
license stages. The NRC monitors utilities that experi-
ence severe financial difficulties at either the construc-
tion permit or the operating license stage to assure that
such difficulties do not have negative safety impacts.

The NRC also reviews and approves electric utility
plans for corporate restructuring to assess any impacts
on licensed activities. The restructurings,actual or pro-
posed, include (1) sale and leasebacks of nuclear power
plants involving the utilities and outside investors, and
(2) the formation of holding companies and utility
subsidiaries.

Incentive Regulation of Electric Utilities

Economic performance incentives established by
State public utility commissions (PUCs) are applicable
to the construction or operation of about 45 nuclear
power reactors owned by 30 utilities in 17 States. (For
background, see the 1986 NRC Annual Report, p. 150.)
The NRC staff continues to monitor development of
the incentives and periodically provides an updated
report on all nuclear plant incentives to its Regional
Offices. The staff maintains contact with the PUC staffs
and the utilities responsible for implementing the in-
centives, in order to obtain the updated information
and to consider possible safety effects of the incentives.

Property Insurance

The NRC requires its power reactor licensees to carry
on-site property damage insurance to provide an



assured source of funding for cleanup and decontam-
ination of a reactor plant following an accident. Such
insurance is needed so that the pace and thoroughness
of cleanup following an accident does not cause a
threat to public health and safety because of lack of
funds.

In 1987, the Commission revised its property insur-
ance regulation to increase the amount of required in-
surance to slightly over $1 billion. In addition, the 1987
rule revision requires that any proceeds from this in-
surance must be expended first to stabilize, decontam-
inate, and clean up a reactor that has undergone an
accident, when such action is required to protect public
health and safety. To protect against claims from a
licensee’s creditors and bondholders, the insurance
proceeds subject to this priority are required to be
deposited with an impartial trustee, who will disburse
funds for decontamination and cleanup.

Following promulgation of the 1987 amendments,
the Commission was informed by the insurers offer-
ing the property insurance that they were able neither
to find anyone to act as trustee nor to incorporate the
trusteeship provisions in their policy language by the
October 4, 1988 deadline required by the rule. The in-
surers also believe that the impartial trusteeship pro-
visions of the rule may not accomplish the intended
objective of sheltering insurance proceeds from claims
by bondholders and creditors. Consequently, the in-
surers and representatives of the nuclear industry sub-
mitted, in June 1988, three petitions for rulemaking
which seek to replace the trusteeship provisions of the
rule with decontamination liability provisions which,
petitioners believe, offer better protection of insurance
proceeds from competing claims. The petitions also
sought clarification of the stabilization and decontam-
ination provisions of the rule. The Commission has
initiated rulemaking to extend for 18 months the
implementation date of the stabilization and decon-
tamination priority and trusteeship provisions, so as
to provide adequate time to consider these petitions.

The sixth annual property insurance reports sub-
mitted by power reactor licensees indicated that, of the
75 sites insured as of April 1, 1988, 67 are covered for
at least the $1.06 billion required in the rule. The re-
maining eight sites have sought or been granted ex-
emptions from the full amount of required coverage
because of their small size or operating status. Sixty-
four sites are covered for more than the amount re-
quired in the rule.

The NRC has been informed that, as of November
15, 1988, capacity provided by Nuclear Electric Insur-
ers Limited-II (NEIL-IIT) will increase by $50 million to
$825 million, in excess of $500 million. This brings total
available property insurance capacity to $1.575 billion.

ADVISORY COMMITTEE
ON REACTOR SAFEGUARDS

The Advisory Committee on Reactor Safeguards
(ACRS), established by statute in 1957, provides ad-
vice to the Commission on potential hazards of pro-
posed or existing reactor facilities and on the adequacy
of proposed safety standards. The Atomic Energy Act
of 1954 also requires that the ACRS advise the Com-
mission with respect to the safety of operating reac-
tors and perform such other duties as the Commission
may request. Consistent with the Energy Reorganiza-
tion Act of 1974, the Committee will review any mat-
ter related to the safety of nuclear facilities specifically
requested by the Department of Energy (DOE). Also,
in accordance with Public Law 95-209, the ACRS is re-
quired to prepare an annual report to the U.S. Con-
gress on the NRC Safety Research Program.

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

Consistent with the statutory charter of the Commit-
tee, ACRS reports, except for classified reports, are
made part of the public record. Activities of the Com-
mittee are conducted in accordance with the Federal
Advisory Committee Act, which provides for public
attendance at and participation in Committee meet-
ings. The ACRS membership necessary to conduct a
balanced review is drawn from scientific and engineer-
ing disciplines and includes individuals experienced
in metallurgical engineering, electrical engineering,
mechanical engineering, structural engineering, reac-
tor operations, and physics. (See Appendix 2 for list-
ing of current membership.)

During fiscal year 1988, the Committee completed
a report to Congress on the overall NRC Safety Re-
search Program and reported to the Commission on
the following specific aspects of the research program:

* Radioactive Waste Management Research.

¢ A Method to Establish Priorities for Research
Activities.

¢ Research Related to Heat Transfer and Fluid Trans-
port in Nuclear Power Plants.

The Committee also provided generic reports to the
NRC and others on a variety of issues, including:

s Nuclear Power Plant Air Cooling Systems.

°* The Development of Radiation Protection
Standards.
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o ACRS Recommendations on Advice to the Com- TVA Lessons Learned Effort, and Proposed Restart of
mission on Nuclear Waste Management. the Pilgrim (Mass.) Nuclear Power Station.
» Embrittlement of Structural Steel. In addition, the Committee provided advice to the

NRC on proposed rules, criteria, or regulatory guides,
consisting of:

e Proposed Final Regulatory Guide (Task EE 404-4)
“Environmental Qualification of Connection As-

e Need for Greater Coherence Among New Regu-
latory Policies.

e (Q-List Technical Position.

» Fire Risk Scoping Study. semblies for Nuclear Power Plants.”’

e The Babcock & Wilcox Owners Group Safety and e Proposed Resolution for Generic Issue 124, “Aux-
Performance Improvement Program. iliary Feedwater System Reliability."’

e Inservice Inspection of Boiling Water Reactor » Requirements for Arbitrarily Postulated Jet Im-
Pressure Vessels. pingement Effects in the Break Exclusion Zone.

s Draft Safety Evaluation of the Westinghouse e Interim Policy Statement on Maintenance of Nu-
Topical Report, WCAP-10924, ““Westinghouse clear Power Plants.
Large-Break LOCA Best-Estimate Methodology.”"

¢ Regulatory Guide 1.99, Revision 2, ““Radiation
e NUREG-1150, ‘‘Reactor Risk Reference Embrittlement of Reactor Vessel Materials.”’

Document.™ e Proposed Rule on Fitness for Duty Program.

The Committee’s activities during the period in-
cluded reports on the Tennessee Valley Authority’s
Management Reorganization, Restart of the Sequoyah
(Tenn.) Nuclear Plant, Key Licensing Issues Associated e Proposed Resolution of USI A-47, *Safety Impli-
with DOE-Sponsored Advanced Reactor Designs, the cations of Control Systems.”’

o Updated Policy Statement on Training and Qual-
ification of Nuclear Power Plant Personnel.

e e

Members of the Advisory Committee on Reactor Safeguards are David A. Ward, and Dr. Dade W. Moeller. Standing are Mr. Glenn

shown at the 330th meeting of the Committee, which took place A. Reed, Mr, Carlyle Michelson, Mr. Charles J. Wylie, Dr. Martin
on October 7, 1987. Pictured left to right are: seated, Dr. Paul J. Steindler, Dr. Harold W. Lewis, and Mr. Jesse C. Ebersole, Dr.
G. Shewmon, Dr. Chester P. Siess, Vice-Chairman Dr. Forrest J. Carson Mark was not present for the photo.

J. Remick, Chairman Dr. William Kerr, Dr. David Okrent, Mr.



Members of the new Advisory Committee
on Nuclear Waste are shown during their first
meeting, on June 27, 1988. Pictured left to
right are Dr. Clifford V, Smith, Jr., Dr. Dade
W. Moeller, and Dr. Martin J. Steindler.

* Program to Implement the NRC Safety Goal
Policy.

e Revision 2 to Regulatory Guide 1.100, *’Seismic
Qualification of Electric and Mechanical Equip-
ment for Nuclear Power Plants.”’

¢ Proposed Revision of the ECCS Rule Contained
in 10 CFR 50.46 and Appendix K.

* Proposed Generic Letter on Individual Plant Ex-
aminations and the Proposed Integrated Safety
Assessment Program II

* Proposed Commission Policy Statement on the
Professional Conduct of Nuclear Power Plant Op-
erators (SECY-88-57).

¢ Rulemaking on Emergency Planning and
Preparedness.

* NRC Proposed Rule on Early Site Permits, Stand-
ard Design Certification, and Combined Licenses
for Nuclear Power Reactors.

* Proposed Revisions of 10 CFR 20, ‘’Standards for
Protection Against Radiation.”

» Proposed Revised Policy Statement on Nuclear
Power Plant Staff Working Hours.

e Integration Plan for Closure of Severe Accident
Issues (SECY-88-147).

* Proposed Resolution of USI A-17, **Systems In-
teractions in Nuclear Power Plants.”

e Proposed Rulemaking Related to Maintenance of
Nuclear Power Plants.

¢ Proposed Resolution of Unresolved Safety Issue
A-45, “Shutdown Decay Heat Removal
Requirements.””

¢ Proposed Resolution of Generic Issue 99, ““Im-
provement Reliability of RHR Capability in
PWRs.”"

The Committee commented in reports on the NRC
staff’s proposed priority rankings for generic issues
and on the effectiveness of programs related to gen-
eric and unresolved safety issues.

In performing the reviews and preparing the reports
cited above, the ACRS held 12 full Committee meet-
ings and 67 subcommittee meetings.

ADVISORY COMMITTEE
ON NUCLEAR WASTE

In May 1988, the Commission approved the estab-
lishment of an Advisory Committee on Nuclear Waste.
The new Committee advises the Commission on all
aspects of nuclear waste management within the pur-
view of NRC responsibility. Its primary focus is on
waste disposal, but its work also includes other aspects
of waste management such as the handling, process-
ing, transportation, storage, and safeguarding of nu-
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clear wastes, including spent fuel, nuclear wastes
mixed with other hazardous substances, and uranium
mill tailings.

The first members appointed to the new Committee
by the Commission were Dr. Dade W. Moeller, for-
mer chairman and member of the Advisory Commit-
tee on Reactor Safeguards (ACRS); Dr. Martin J.
Steindler, former ACRS member; and Dr. Clifford V.
Smith, Chancellor of the University of Wisconsin. Dr.
Moeller is serving as the Committee’s first chairman.

The Committee held its initial meeting on June 27,
28, and 29, 1988. By the end of fiscal year 1988, it had
considered and provided reports to the Commission
on the following topics:

* Proposed Rule on Storage of Spent Nuclear Fuel
in Casks at Nuclear Power Reactor Sites.

Rulemaking Petition to Establish an Accident Dose
Guideline in 10 CFR Part 60.

Response to Questions on Proposed Yucca Moun-
tain High-Level Waste Repository.

Draft Generic Technical Position: Guidance for
Determination of Anticipated Processes and
Events and Unanticipated Processes and Events.

Proposed Branch Technical Position Concerning
Environmental Monitoring for Low-Level Waste
Disposal Facilities.

Proposed Commission Policy Statement on Reg-
ulatory Control Exemptions for Practices Whose
Public Health and Safety Impacts are Below Reg-
ulatory Concern (BRC).

Suitability of High Density Polyethylene High
Integrity Containers.



Cleanup at Three Mile Island

Chapter

During fiscal year 1988, progress continued on the
cleanup of the damaged reactor at Unit 2 of the Three
Mile Island nuclear power plant (TMI-2) near
Harrisburg, Pa. Defueling, decontamination, and the
processing and shipment of radioactive waste all con-
tinued in parallel. It is required by law that these ac-
tivities be covered in a separate chapter of the NRC
annual report.

Defueling operations in the reactor vessel were per-
formed from a shielded work platform located nine feet
above the vessel flange. Long-handled tools and
remotely operated equipment were used in defueling
operations. As of the end of September 1988, the en-
tire original core region had been defueled, including
all 177 damaged partial length assemblies. Defueling
and dismantling of the lower core support assembly
was in progress at the end of the report period. Ap-
proximately 204,000 pounds (68 percent) of fuel and
core debris have been removed out of an estimated
total of 300,000 pounds. The steam generators,
pressurizer, and hot legs have also been defueled. Prin-
cipal areas remaining to be defueled include the reac-
tor vessel lower head, baffle plate area, core bypass
flow holes, and the decay heat drop line. Full comple-
tion of defueling is expected by mid-to-late 1989.

Shipment of core debris from the TMI site to the
Idaho National Engineering Laboratory (INEL) con-
tinued as before. A total of 31 casks have been shipped
to INEL, 15 of them during fiscal year 1988. These
shipments have 191,300 pounds of debris, which is 64
percent of the estimated total to be shipped.

The submerged demineralizer system, originally
used to decontaminate the water in the reactor building
basement, has been removed from service. During its
service life, it processed 4,566,000 gallons of water. The
Defueling Water Cleanup System (DWCS) is currently
being used to process water from the reactor coolant
system and the ““A”’ spent fuel pool. The EPICOR-II
system processes the remainder of the contaminated
water at TMI-2 and, through fiscal year 1988, had proc-
essed a total volume of 4,500,000 gallons.

When the reactor building basement was flooded,
radionuclides were adsorbed and absorbed on concrete
surfaces. The structural poured-concrete walls held the
deposit primarily in a surface layer, while the hollow
concrete block walls by the elevator shaft were

permeated. Scarification, the abrasive removal of thin
layers of concrete using ultra-high pressure water
sprays, was used to reduce radioactivity levels in ac-
cessible structural walls. Holes were drilled in the
hollow walls and they were flushed from the inside
to leach out absorbed radionuclides.

Scabbling (a mechanical abrasion and ablation proc-
ess), steam vacuuming, and hands-on decontamina-
tion work continue in the auxiliary and fuel handling
buildings. At the end of the fiscal year, 120 of 143
cubicles had been satisfactorily decontaminated.
System flushes were in progress, with 61 of 76 iden-
tified system-flowpaths having been completed.

Dose rates to defueling crews remained low
throughout the period. The exposure rates have
averaged slightly less than 10 mrem/hour over the
course of defueling thus far. Projected cumulative
worker dose during calendar year 1988 was 960 person-
rem. That was below the licensee’s goal of 990 person-
rem and less than the 1987 total of 975 person-rem.

The NRC continued on-site monitoring of the day-
to-day cleanup operations at the TMI-2 site. The staff
carried out reviews and inspections on the scene of
licensee procedures, systems, equipment and opera-
tions. The on-site and Headquarters staff, in conjunc-
tion with the technical review branches, performed
safety and technical reviews of license amendments,
recovery operations plan changes, and licensee pro-
posals for cleanup efforts to assure that the cleanup
would proceed in a safe manner, in accordance with
NRC regulations. In February 1988, the TMI-2 Project
Directorate was terminated, and the inspection
program for TMI-2 was assumed by the TMI resident
inspection staff. Technical review and project manage-
ment functions were assumed by a Headquarters
project directorate.

In July 1986, GPU Nuclear Corporation (GPUN) sub-
mitted a proposal for disposing of approximately 2.3
million gallons of slightly radioactive water. The water
was contaminated either during the March 1979 acci-
dent or during subsequent cleanup operations. The
proposed method of disposal of the water is forced
evaporation over a two-and-one-half year period. The
residue from this operation—containing small amounts
of the radioactive isotopes cesium-137 and
strontium-90, and larger amounts of nonradioactive
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The final state of the damaged TMI-2
reactor core is shown here. The accident
was terminated by reflooding of the core.
This action did not immediately stop fur-
ther core melting, but it did prevent a
melting through of the reactor vessel.

boric acid and sodium hydroxide—would require
solidification and disposal as low-level waste. The staff
evaluated the licensee’s proposal together with eight
alternative approaches, evaluating both the radiological
and nonradiological consequences of implementing
each alternative. The staff found that the licensee’s
proposal—to dispose of the water by forced evapora-
tion to the atmosphere followed by on-site solidifica-
tion of the remaining solids and disposal of the solids
at a low-level waste facility—was an acceptable plan.
The staff also concluded that none of the alternative
methods of disposal was clearly preferable to the
licensee’s. The staff offered an opportunity for a hear-
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ing prior to taking final action on the licensee’s pro-
posal. The matter was pending before the Atomic
Safety and Licensing Board at the end of fiscal year
1988.

In December 1986, the licensee proposed to place
TMI-2 in an interim monitored storage condition for
an unspecified period of time, after the completion of
the current defueling effort. The licensee’s term for this
condition is “’Post Defueling Monitored Storage.”” Dur-
ing this storage period, sampling and studies would
be conducted to help decide on the best ultimate
disposition of the facility. Should the decision be to



no longer use the facility for any purpose, then it
would remain in the storage condition until Three Mile
Island Unit 1, on the same island site, was ready to
be decommissioned. Both facilities would then be
decommissioned together. The NRC staff has begun
the environmental review of the licensee’s proposal.
In April 1988, the staff published Draft Supplement
No. 3 to the ““Programmatic Environmental Impact
Statement’’ (NURGE-0683), dealing with ""Post Defuel-
ing Monitored Storage and Subsequent Cleanup.’’ The
staff assessed the licensee’s proposal and six alter-
natives. The licensee’s proposal and one of the
alternatives—continuing and completing the cleanup
without a storage period—were evaluated in detail.

The NRC staff concluded that both the licensee’s pro-
posed plan and the NRC staff-identified alternative for
completion of cleanup are within the applicable
regulatory limits and each could be implemented
without significant environmental impact. Neither
alternative was found to be clearly preferable from an
environmental impact perspective. The staff must com-
plete a final version of the impact assessment and also
conduct a safety evaluation prior to taking any action
on the licensee’s proposal.

The Advisory Panel for the Decontamination of the
Three Mile Island Unit 2, which is composed of
citizens, scientists, and State and local officials, was
formed by the NRC in 1980 to provide input to the
Commission on major cleanup issues. (See Appendix
2 for a list of current members of the panel.) During
fiscal year 1988, the panel held five public meetings
in Harrisburg and Lancaster, Pa. The principal topic
discussed during the meetings was the licensee’s pro-

posal to place the facility in long term storage at the
conclusion of the current cleanup effort.

Financial Aspects of TMI-2 Cleanup

Funding by GPUN. (For background, see the 1987
NRC Annual Report, p.44.) Revenues collected by GPU
Nuclear Corporation’s three operating subsidiaries in
Pennsylvania and New Jersey continued to be expend-
ed on cleanup during 1988. Customer funding of the
cleanup amounted to about $34 million in 1988 and is
estimated to total approximately $250 million over the
course of the cleanup effort. GPUN continues to pro-
vide cash advances from internal sources to alleviate
any cash flow problem related to cleanup activities. The
total 1988 advance is estimated at $20 million. The
GPUN projections provided to NRC indicate a contin-
uing GPUN commitment to provide such cash ad-
vances as needed. Continued improvement in GPUN's
financial condition and cash flow position gives greater
assurance that such cash advances will be made.

Cost Sharing Plan. During 1988, GPUN continued
to receive cash payments from all suggested con-
tributors in the TMI-2 cleanup cost sharing plan pro-
posed by then Pennsylvania Governor Richard Thorn-
burgh in July 1981 (see 1987 NRC Annual Report, p.44).
The Edison Electric Institute’s (EEI) industry cost-
sharing program paid its committed $23 million annual
contribution in 1988, the fourth year of industry con-
tributions through the EEI program. The NRC will con-
tinue to monitor the cleanup funding situation closely.
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Operational Experience

Chapter

ANALYSIS AND EVALUATION
OF OPERATIONAL DATA

Since its formation in 1979, the NRC Office for
Analysis and Evaluation of Operational Data (AEOD)
has provided, as one of its primary roles, a strong, in-
dependent capability for the analysis of operational
data. The office serves as the focal point for the in-
dependent assessment of operational events and
manages the review, analysis, and evaluation of reac-
tor plant safety performance. It is also responsible for
the NRC’s Incident Response Program, Diagnostic
Evaluation Program, Technical Training Center, and
the Incident Investigation Program. Additionally,
AEOD provides support for the Committee to Review
Generic Requirements.

The office consists of two divisions: the Division of
Operational Assessment which includes the Incident
Response Branch, the Diagnostic Evaluation and Inci-
dent Investigation Branch, and the Technical Training
Center; and the Division of Safety Programs which in-
cludes the Reactor Operations Analysis Branch, the
Trends and Patterns Analysis Branch, and the Non-
reactor Assessment Staff. AEOD reports directly to the
Executive Director for Operations (EDO).

AEQOD’s activities involve the review and evaluation
of operating experience in order to identify: significant
events and the associated safety concerns and root
causes; the trends and patterns displayed by these
events; the adequacy of corrective actions taken to ad-
dress the concerns; and generic applicability of these
events and concerns. In performing these activities,
AEOD's specific functions include:

* Analysis of operational safety data associated with
all NRC-licensed activities and identification of
safety issues which require NRC staff actions.

¢ Development and implementation of the agency
program 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 the diagnostic evaluation teams.

® Development of policy, program requirements,
and procedures for NRC incident investigations of
significant operational events.

* Identification of needed operational data to sup-
port safety analysis activities, and development of
agency-wide operational data reporting and
retrieval methods and systems.

* Development of a coordinated system for feedback
of operational safety information to NRC offices,
licensees, and other organizations, as appropriate,
and preparation of the Abnormal Occurrence
Report to Congress.

¢ Development in consultation with other NRC of-
fices of the NRC policy for response to incidents
and emergencies, and assessment of the NRC
response capabilities and performance.

® Development of an agency-wide technical
qualification program for a broad range of technical
positions within the NRC staff, and providing for
technical training needed by NRC personnel
through operation of the NRC’s Technical Train-
ing Center at Chattanooga, Tennessee.

¢ Continuous manning of the NRC Operations
Center to screen reactor and non-reactor events
and other information reported to the Operations
Center to assure the proper NRC reaction to
reported events.

* Acting as a focal point for coordination of generic
operational safety information and data systems
with industry, foreign governments, and other
agencies involved with the collection, analysis,
and feedback of operational data.

Committee to Review Generic Requirements

All generic requirements proposed by the NRC staff
related to one or more classes of reactors, including
backfit requirements, must be reviewed by the Commit-
tee to Review Generic Requirements (CRGR). The Com-
mittee is made up of senior NRC managers acting in-
dependently of their line office function in advising the
Executive Director for Operations on proposed new
generic requirements. The current CRGR membership is:

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

James H. Sniezek, Deputy Director, Office of Nuclear
Reactor Regulation.



46

Robert M. Bernero, Deputy Director, Office of
Nuclear Materials Safety and Safeguards.

Denwood F. Ross, Deputy Director, Office of
Nuclear Regulatory Research.

Jack R. Goldberg, Deputy Assistant General Counsel
for Enforcement, Office of the General Counsel.

Carl J. Paperiello, Deputy Regional Administrator,
Region III Office.

The Committee seeks to eliminate unnecessary
demands on licensee and NRC resources by ensuring
that those proposing a new requirement can
demonstrate a need for it. (See the 1983 NRC Annual
Report, pp. 1-3, for a full description of CRGR's struc-
ture and review process.) Through its review, the
CRGR seeks assurance that a proposed requirement
(1) is necessary for the public health and safety, or (2)
is likely to result in.a net safety improvement, and (3)
is likely to have an impact on the public, industry, and
government which is consistent with and justified by
the safety improvement to be realized.

Following its review, the CRGR recommends to the
EDO that the proposed requirements be approved,
disapproved, modified, or conditioned in some way.
The EDO considers CRGR recommendations, as well
as those of cognizant NRC offices, in deciding whether
a requirement shall be imposed. From its inception in
November 1981 through September 1988, the CRGR
has held 147 meetings and considered a total of 255
separate issues. In fiscal year 1988, the CRGR held 26
meetings and considered 52 issues, including 21
generic backfits in the form of four Rules, four
Regulatory Guides, six Generic Letters, and seven
Bulletins. A detailed listing of those issues follows:

The NRC’s Technical Training Center
(TTC) in Chattanooga, Tenn., is a prima
resource for the Office of Analysis and Eval-
uation of Operational Data in providing for
the training of NRC personnel in reactor
technology and operation, In the photo, NRC
Commissioner Kenneth C. Rogers is briefed
by TTC staffer Larry Bell on a Babcock &
Wilcox simulator acquired during the report
Eeriod. Commissioner Rogers was guest of

onor at dedication ceremonies.

Proposed NUREG and Regulatory Guide on
Safeguards Event Reporting

Proposed Policy Statement on Nuclear Power Plant
Maintenance

Proposed Final Resolution for Generic Issue 93,
““Steam Binding of Auxiliary Feedwater Pumps”’

Proposed Draft Resolution for Unresolved Safety
Issue A-47, ‘‘Safety Implications of Control
Systems’’

Proposed Generic Letter on Operating Basis Earth-
quake Exceedance

Proposed NRC Bulletin on Steam Generator Tube
Rupture

Proposed NRC Bulletin on Reactor Trip Breaker
Mechanical Failures

Proposed Revision to Regulatory Guide 1.100 on
Equipment Seismic Qualification

Proposed NRC Bulletin on Latching Problems in
HFA Type Relays

Proposed NRC Bulletin on Boric Acid Corrosion
Problems

Proposed Resolution for Unresolved Safety Issue
A-40, "“Seismic Design’’

Proposed Generic Letter on Removal of Organiza-
tion Charts from Technical Specifications

Proposed Rule on Fitness for Duty

Proposed Rule on Packaging and Transportation of
Radioactive Materials

Proposed Rule on Emergency Planning for Fuel
Cycle Facilities

Proposed Safety Evaluation Report on the B&W
Reactor Design Reassessment

Proposed Commission Paper on Policy Issues for
DOE-Sponsored Advanced Reactor Designs

Proposed Commission Paper on Standardization of
Advanced Reactor Designs



Proposed Supplement to NRC Bulletin on Non-
Conforming Fasteners

Proposed Supplement to NRC Bulletin on Motor-
Operated Valve Problems

Proposed Rule on Emergency Planning for Fuel Load
and Low Power Operation

Proposed Generic Letter on Individual Plant
Examinations for Severe Accident Vulnerabilities

Proposed NRC Bulletin on Materials Fraud

Proposed NRC Bulletin on Safety-Related Pump
Loss

Proposed Draft Resolution for Generic Issue 103,
““Design for Probable Maximum Precipitation’’

Proposed Amendment to 10 CFR Part 50.46 and
Appendix J on Emergency Core Cooling System
Requirements

Proposed Rule on Nuclear Power Plant
Standardization

Proposed NRC Bulletin on Thermal Stresses in
Piping Connected to Reactor Coolant Systems

Proposed Safety Evaluation Report on the B&W
Owners Group Response to ATWS Rule
Requirements

Proposed NRC Bulletin on Power Oscillations in Boil-
ing Water Reactors

Proposed Supplement to NRC Bulletin on Materials
Fraud

Proposed NUREG Revision on Off-site Emergency
Plans Prepared by Licensees

Proposed Draft Resolution for Unresolved Safety
Issue A-17, ““Systems Interactions in Nuclear
Power Plants”’

Proposed Generic Letter on Removal of Fire Protec-
tion Requirements from Plant Technical
Specifications

Proposed Amendment to 10 CFR Part 20,
‘’Standards for Protection Against Radiation”’

Proposed Generic Letter on Instrument Air System
Problems

Proposed Rule on College Degrees for Licensed
Reactor Operators

Proposed Draft Resolution for Unresolved Safety
Issue A-45, “"Shutdown Decay Heat Removal
Requirements’’

Proposed NRC Bulletin on Thimble Tube Thinning

Proposed Revision to Regulatory Guide 1.106 on
Thermal Overload Protection for Motor-
Operated Valves

Proposed Final Resolution for Unresolved Safety
Issues A-3, A-4, and A-5, on ‘“Steam Generator
Tube Integrity’’

Proposed Regulatory Guide on Lead Storage
Batteries

Proposed Revision to Regulatory Guide 1.9 on Diesel
Generator Reliability

Proposed Safety Evaluation Report on BWR Owners
Group Emergency Procedure Guidelines, Revi-
sion 4

Proposed Policy Statement on Professional Conduct
of Licensed and Unlicensed Nuclear Power Plant
Operators

Proposed Generic Letter on Loss of Shutdown Decay
Heat Removal

Proposed NRC Bulletin on Non-Conforming, Circuit
Breakers Information Briefing on Low-Level
Waste Storage Methods

Proposed Rule on Nuclear Power Plant Maintenance

Proposed Policy Statement on Nuclear Power Plant
Working Hours

Proposed Safety Evaluation Report on IDCOR
Methodologies for Conduct of Individual Plant
Examinations for Severe Accident Vulnerabilities

Information Briefing on EPRI Seismic Hazard
Methodology for Central and Eastern United
States

Annual Report to the Commission

In September 1988, AEOD submitted a comprehen-
sive annual report to the Commission. The report was
substantially changed in content and format from those
of previous years to reflect AEOD’s revised respon-
sibilities stemming from the 1987 reorganization and
its activities relative to the nuclear reactor industry.
Consequently, the 1987 AEOD annual report com-
prises two sections: “'Power Reactors’” (AEOD/S805)
and ‘“Non-Reactors”” (AEOD/S806). ‘Power Reactors’’
presents an overview of the operational experience of
the nuclear power industry, with comments on the
trends of some key performance measures. The report
also includes the principal findings and issues iden-
tified in AEOD studies over the past year and sum-
marizes information from Licensee Event Reports
(LERs), the NRC’s Operations Center, and Diagnostic
Evaluations. The volume on ““Non-Reactors’” presents
a review of the ‘“Non-Reactor Events and Misad-
ministration Reports’’ that were reported in 1987 and
provides a brief synopsis of AEOD studies published
in 1987. Each volume provides a status report of AEOD
recommendations,and contains a list of AEOD reports
issued for 1980-1987.

AEOD compared the 1987 industry average data on
reactor trips, safety system actuations and failures, and
other operations data with those of previous years to
identify trends of industry performance. From 1984 to
1987, some key performance measures improved. The
number of significant events at operating plants
dropped sharply from an average of about 2.4 events-
per-plant in 1985 to 1.6 in 1986 and 0.8 in 1987. The
average number of unplanned automatic reactor trips-
per-year decreased from 5.2 to 3.2-per-reactor. The
average number of demands of the emergency core
cooling systems and the emergency diesel generators
decreased from 2.8 to 1.7. The frequency of plant shut-
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downs required by plant Technical Specifications (TS)
remained low. The number of risk significant events,
as measured by the AEOD Accident Sequence Precur-
sor Methodology, decreased (improved from 17 in 1984
to six in 1986). These trends suggest that overall
nuclear plant operational safety is improving.

AEOD reviewed approximately 3000 LERs in 1987,
covering reportable events and conditions. While the
overall industry trends were improving, there were
several plant-specific events that were significant and
revealed deficiencies in operations, maintenance, and
design.

AEOD Diagnostic Evaluation Teams performed
evaluations at the Dresdenand McGuire facilities in
1987.

Analyses of Operational Experience

Domestic. The LER rule (10 CFR 50.73) became ef-
fective on January 1, 1984 (see the 1985 NRC Annual
Report, p. 61). The rule requires that the LERs describe
in a reasonably complete and detailed manner all ac-
tuations of engineered safety features (ESF), including
scrams (reactor shutdowns), all losses of safety func-
tion at a system level, all significant systems interac-
tions, all plant TS violations, and all significant inter-
nal and external threats to plant safety.

The LERs provide the NRC with operational data
with which to judge the safety of nuclear plants and
potential problems at nuclear plants. To effectively
manage and utilize the large quantities of LER reports,
AEOD contracts with the Nuclear Operations Analysis
Center (NOAC) at Oak Ridge, Tenn., which operates
and maintains the Sequence Coding and Search
System (SCSS), a computerized storage and retrieval
system for LER data. SCSS encodes all the relevant
technical information provided by the licensee in the
LER with enough ""tags’’ to assure ready retrieval of
individual items. During fiscal year 1988, about 2700
LERs were added to the system, The latest increase
brought the number of LERs added to the data base
(since 1980) to more than 29,000.

Trends and patterns analyses are performed on the
LER data to detect anomalous or deteriorating trends
in the operation of the plants and reliability of the
plant’s safety equipment. The program is designed to
detect, through statistical and engineering analysis,
those trends or patterns in incidents of low individual
significance that, taken together, may indicate an
unrecognized safety concern. Several trends and pat-
terns analysis reports on operational experience are
summarized below. During fiscal year 1988, the NRC
continued a trends and patterns analysis of selected
components using data from the Institute of Nuclear
Power Operations (INPO) Nuclear Plant Reliability

Data System (NPRDS), industry’s component-failure
data base. The NRC also continued its program of
studies focused on reactor trips, ESF actuations,
system unavailability, and plant TS violations using
the more detailed data provided under the LER rule.
In 1988, the NRC integrated the data bases at the Idaho
National Engineering Laboratory (INEL) for these four
types of events and began the development of monthly
and quarterly operational event summaries,

An evaluation report on NPRDS progress (January
1988, SECY-88-1) estimated that about two-thirds of
the reportable failures occurring throughout the in-
dustry are being routinely reported. As a result, the
NRC staff recommended that the program which
assessed the completeness of reporting against com-
ponent failures identified in LERs, be shifted to
monitoring the NPRDS program for completeness and
timeliness by specific plant evaluations and site visits
at selected plants.

Foreign. During 1988, the NRC continued efforts to
increase the number and usefulness of foreign ex-
perience reports that are received. Such reports sup-
plement U.S. experience, particularly with regard to
the effect of different safety equipment configurations,
and of operator actions and degree of involvement re-
quired during normal or off-normal plant operations.
With the help of the NOAC, the NRC continues to
systematically screen and assess selected foreign in-
formation for its applicability to the U.S. program and
to abstract it for computerized data filing. This file now
contains information on more than 9,300 foreign
events.

NRC also continued its participation in the exchange
of operational event information with other countries
through activities involving the Nuclear Energy
Agency (NEA), the International Atomic Energy
Agency (IAEA), and various bilateral agreements. In
September 1988, the NRC participated in the annual
IAEA/NEA meetings. A number of significant technical
papers and events were identified which were relevant
to U.S. reactor operations. The NRC continues to take
an active part in the international Incident Reporting
System (IRS), in effect since the late 1970s. The NRC
submitted 44 reports to the system during fiscal year
1988 and reviewed about 120 reports submitted by
other countries.

Engineering Analyses of
Operational Experience

In 1988, AEOD issued a number of case studies,
special studies, engineering evaluations, and technical
reviews, as listed in Table 1.

Air Systems Problems at U.S. Light Water Reactors
(NUREG-1275, Volume 2). In fiscal year 1987, AEOD



issued a case study report on Air Systems Problems
at U.S. Light Water Reactors (C701). It provided a com-
prehensive review and evaluation of the potential
safety implications associated with air systems. The
study focused on degraded air systems and the
vulnerability of safety-related equipment to common-
mode failures associated with air systems. It presented
the following recommendations to reduce risk,
enhance safety, and improve plant performance:

Subsequent to issuance of the case study, additional
safety significant events related to air systems problems
occurred. As a result, the case study was updated to
include new events, and it was published as
NUREG-1275, Volume 2, in December 1987. The report
was distributed to the industry via Information Notice
87-028, Supplement 1, in December 1987.
Subsequently, NRC issued a generic letter (Generic
Letter 88-14, August 1988) requesting that each
licensee/applicant review NUREG-1275, Volume 2, and
perform a design and operations verification of the in-
strument air system.

The Generic Letter (88-14) requires that licensees:

(1) Verify by test that actual instrument air quality
is consistent with manufacturer’s recommenda-
tions for the individual components served.

(2) Verify that maintenance practices, emergency
procedures, and training are adequate to ensure
that safety-related equipment will function as in-
tended on loss of instrument air.

(3) Verify that the design of the entire instrument
air system, including air or other pneumatic ac-
cumulators, is in accordance with its intended
function, including verification by test that air-
operated safety-related components will perform
as expected in accordance with the design-basis,
including loss of the normal instrument air
system. This design verification is to include an
analysis of current air-operated component
failure positions to verify that they are correct for
assuring required safety functions.

(4) In addition to the above, each licensee/applicant
was requested to provide discussion of its pro-
gram for maintaining proper instrument air
quality.

To supplement the verification effort, AEOD has
been working with industry (American Society of
Mechanical Engineers [ASME]/American National
Standards Institute [ANSI]) to develop an air system
performance standard to assure satisfactory operation
of pneumatic equipment at nuclear power plants.

Service Water System Failures and Degradations in
Light Water Reactors (C801). This study provides a
comprehensive review and evaluation of service water

system failures and degradations observed in operating
events in light water reactors from 1980 to 1987. The
study focused on the identification of causes of system
failures and degradations, the adequacy of corrective
actions planned and implemented, and the safety
significance of the operating events. The results of this
review and evaluation indicate that the service water
system failures and degradations have significant
safety implications. These system failures and degrada-
tions are attributable to a great variety of causes, and
have adverse impact on a large number of safety-
related systems and components which are required
to mitigate reactor accidents. Specifically, the causes
of failures and degradations include various fouling
mechanisms (sediment deposition, biofouling, corro-
sion and erosion, pipe-coating failure, calcium car-
bonate deposition, foreign material and debris intru-
sion), single failures and other design deficiencies;
flooding, multiple equipment failures; personnel and
procedural errors; and seismic deficiencies. Systems
and components adversely affected by a service water
system failure or degradation include the component
cooling water system, emergency diesel generators,
emergency core cooling system pumps and heat ex-
changers, the residual heat removal system, contain-
ment spray and fan coolers, control room chillers, and
reactor building cooling units.

The frequencies of service water system failures and
degradations as observed in operating events were
found to be relatively high, as were bounding estimates
on the potential core damage frequency identified in
the operating experience review. These estimates in-
dicated that the safety significance of service water
system failures and degradations is high.

Since 1980, a number of generic communications
have been issued by both the NRC and various in-
dustry groups to alert licensees to the various problems
affecting service water system performance. Despite
these communications (e.g., IE Bulletins and Informa-
tion Notices, industry group reports, and vendor com-
munications), many licensees continue to report
generic service water problems.

To reduce both the frequency and potential conse-
quences of operating events involving such failures
and degradations, AEOD developed several recom-
mendations which include: (1) performance testing, on
a regular basis, of all heat exchangers which are cooled
by the service water system and which perform a safety
function, in order to verify heat transfer capability; (2)
a requirement that licensees verify that their service
water systems are not vulnerable to a single failure of
an active component; (3) inspection, on a regular basis,
of important portions of the piping of the service water
system for corrosion, erosion and biofouling; and (4)
reduction of human error in the operation, repair, and
maintenance of the service water system.
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Table 1. AEOD Reports Issued During FY 1988

CASE AND SPECIAL STUDIES

Designation Subject Issued

NUREG-1275 Air Systems Problems at

(Vol. 2) U.S. Light Water Reactors 12/87

801 Service Water System Failures and
Degradations in Light Water Reactors 8/88

S801 Significant Events that Involved Procedures 3/88

5802 Operational Experience Feedback Evaluation 3/88
Rancho Seco Nuclear Generating Station,
Restart

5803 AEOD Concerns Regarding the Power 6/88
Oscillation Event at LaSalle 2 (BWR-5)

5805 Report to the U.S. Nuclear Regulatory 9/88
Commission on Analysis and Evaluation
of Operational Data—1987 Power Reactors

5806 Report to the U.S. Nuclear Regulatory 9/88
Commission on Analysis and Evaluation
of Operational Data—1987 Non-Reactors

ENGINEERING EVALUATION

Designation Subject Issued

E710 Inadequate NPSH in Low Pressure Safety 10/87
Systems in PWRs

E801 BWR Overfill Events Resulting in Steam 4/88
Line Flooding

E802 Single Failures and Other Deficiencies 4/88
Noted in Control Room Emergency
Ventilation Systems

E803 Inadequate NPSH for High Pressure Safety 8/88
Systems in PWRs

E804 Reliability of Recirculation Pump Trip 8/88
During an ATWS

EB805 Potential LOCA due to Energized Uncovered 9/88

Pressurizer Heaters
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TECHNICAL REVIEW

Designation Subject Issued

T710 Heating, Ventilating and Air Conditioning 11/87
System Problems

T713 Mispositioning of “Reverse Acting”” Valve 12/87
Controllers

T712 Unplanned Criticality Events at U.S. Power 11/87
Reactors Similar to That at Oskarshamn
Unit 3 on July 30, 1987

T801 Perry Nuclear Plant Unit 1—Unexpected 1/88
MSIV Closure and Re-opening

T803 Summary of Early Operational Experience 5/88
of Foreign Commercial Nuclear
Reactors (Proprietary)

T804 “’Precursor’’ Operational Events which 5/88
Occurred During the Period
November 1, 1987 Through March 1988

T805 Insights from Significant Events in 1987 5/88

T806 Recent Ogerational Experience Trends 5/88
at Fermi

T807 Technical Review Report—Recent Operational 6/88
Experience Trends at Indian Point 2

T808 A Technical Basis for Granting 6/88
Test Frequency Relief

T809 Blocked Thimble Tube/Stuck Incore Detector 6/88

T810 An Analysis of NPRDS Data for 7188

Hatch plant (Proprietary)

These recommendations have been forwarded to
NRR and RES for follow-up.

Concerns Regarding the March 9, 1988 Power
Oscillation at LaSalle Unit 2 (5803). This special report
provides a review and evaluation of an event that oc-
curred at LaSalle Unit 2 (Ill.) on March 9, 1988. The
report concludes that the event ““indicates serious defi-
ciencies in the core stability analysis for LaSalle and
perhaps other BWRs."”

On March 9, 1988, an inadvertent error by an in-
strumentation technician resulted in a high “in-
dicated’” level to the feedwater level control system,

causing the feedwater pumps to begin reducing flow.

Realizing a valving error was made, the technician
isolated the reference leg from the variable leg. This
action resulted in a low ““indicated’’ level spike. The
level spike caused other level switches, utilizing the
same reference leg, to also actuate, including the trip
of the reactor recirculation pumps from an Anticipated
Transient Without Scram (ATWS) signal.

Because of the rapid power reduction from 84 per-
cent to approximately 40 percent when both recircula-
tion pumps shut down, high-level alarms from the
feedwater heater were received and the heaters began
automatically isolating. That resulted in reduced feed-
water temperature and the insertion of positive reac-
tivity because of a negative moderator temperature
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coefficient. Attempts to restart the recirculation pumps
and re-establish feedwater heating were unsuccessful.

With the unit in a high control rod line condition
(power was 85 percent before the event) and low-flow
condition (natural circulation), the unit started ex-
periencing neutron flux oscillations from rapid crea-
tion and collapse of voids in the core region. Approx-
imately five minutes into the event, multiple high and
low alarms were recorded by the local power range
monitors. The average power range monitor (APRM)
recorders indicated oscillations between 25 percent and
50 percent of full power with an approximate two-to-
three-second period. Because of limitations of the
APRM recorders, the actual neutron flux oscillations
(approximately 75 percent power) were larger than the
indications of the APRM recorders. The control room
operators were in the process of manually scramming
the unit, when an automatic scram occurred on upscale
neutron trip (118 percent on APRMs).

The LaSalle event involved power oscillations caused
by neutron flux/thermal-hydraulic instabilities of a
magnitude that were not predicted by design analysis,
unanticipated by the operators, and potentially in con-
flict with General Design Criterion (GDC) 12.

Since these oscillations were not predicted to occur
at LaSalle, little guidance and training had been pro-
vided for operator detection and response.

In light of the uncertainties, AEOD recommended
that BWR licensees implement procedures to: (1) im-
mediately insert control rods to below the 80 percent
rod line following reduction or loss of recirculation flow
or other transients which result in entry into poten-
tially unstable regions of the power/flow map; (2) in-
crease recirculation flow during routine reactor start-
ups and insert some control rods prior to reducing
recirculation flow below 50 percent during shutdowns
to avoid operation in potentially unstable areas of the
power/flow map; and (3) immediately scram the reac-
tor if actions (1) or (2) above are not successful in
preventing and suppressing oscillations. AEOD has
also recommended that the agency reassess GIs B-19
and B-59 and ATWS mitigation in light of the LaSalle
operating experience.

This report formed the basis for the following agency
actions:

(1) The Office of Nuclear Reactor Regulation (NRR)
issued Bulletin 88-07, ""Power Oscillations in
BWRs’’ to all BWR licensees on June 15, 1988,
requiring them to provide procedures address-
ing power oscillations.

(2) NRR and the Office of Nuclear Regulatory
Research (RES) are currently evaluating the
generic implications of power oscillations in
BWRs.

(3) NRC Chairman Zech has requested the Advisory
Committee on Reactor Safeguards (ACRS) to
review this operating event. The joint ACRS Sub-
committees on Core Performance and Thermal-
Hydraulic Phenomenon will lead this effort.

Trends and Patterns Analyses
Of Operational Experience

Analysis of Operational Events Involving Technical
Specifications. In 1988, AEOD analyzed trends and
patterns of LERs related to Technical Specifications
(TS—technical requirements set forth in the license).
The objectives of this project were: (1) to identify and
catalogue TS-related LERs, (2) to categorize and
evaluate the events reported in these LERs, (3) to iden-
tify any issues arising from the evaluation which ap-
pear to have generic safety significance or which relate
to the ongoing Technical Specifications Improvement
Program, and (4) to look for trends in the results ob-
tained from the analysis of the data obtained in objec-
tives (1) through (4).

The study of LERs involving Technical Specifications
for 1984 (737 LERs), 1985 (1,189 LERS), 1986 (1,257
LERs) and 1987 (1,505 LERs) indicates that the distribu-
tion of TS-related reports was determined by TS viola-
tions (93 percent). Shutdowns (6 percent) and other
types of events account for the balance. The average
reported violation rate-per-plant rose from 7.4 viola-
tions in 1984 to 10.7 violations in 1985, remained
relatively constant (10.2 violations-per-plant) in 1986,
and increased to 11.4 violations in 1987. This increas-
ing trend is distributed among three sources: (1)
relatively high violation rates for short periods by a
small group of mature plants that experience events
repeatedly, (2) a slight increase in the average viola-
tion rate for the remaining mature plants, and (3) a
clear contribution from newly licensed plants.

TS-related reports reflect plant conditions that vary
widely in safety potential. To reflect this variance, the
events were assessed qualitatively in terms of low,
medium, and high ranking. The number of TS viola-
tions considered to be of relatively high safety poten-
tial actually decreased between 1985 and 1986. The in-
crease was mainly in the ““medium’’ safety category.

The number of completed shutdowns required by
TS was relatively low. An estimated 4 to 5 percent of
total industry unavailability was related to TS-required
shutdowns. The systems most responsible for TS-
required shutdowns were the reactor coolant system
in pressurized water reactors (PWRs), and the reactor
recirculation system in BWRs. Most of the shutdowns
took place so that sources of unidentified leakage could
be isolated and repaired.
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Operational Experience Feedback Report—Progress
in Scram-Reduction. This report considered all
unplanned reactor shutdowns or “‘scrams,”” both
manual and automatic, at U.S. LWRs that had received
an operating license (OL.) before January 1, 1988, and
that had accumulated critical hours during any calen-
dar year (1984 through 1987). For the purposes of this
report, a reactor scram was defined as an actuation of
the reactor protection system (RPS), whether automatic
or manual which resulted in control rod motion. RPS
actuations without control rod motion, which occur in
large numbers while the reactor is shut down, are not
included. This report evaluated the systems initiating
the unplanned scrams, the power level, and the con-
current ongoing activities at the time of the scram.
General scram causes were evaluated for the entire
period covered by the study and a representative sam-
ple of root cause data was analyzed to determine the
root cause of both hardware failure and human error
initiated scrams. The major concentrations of
unplanned scrams in terms of numbers and
normalized frequency were identified. The analysis of
unplanned scrams was presented based on scrams at

~new plants and mature plants.

ENGINEERING
EVALUATION

SUPPLEMENTAL
DATA

Each of the nuclear steam supply system (NSSS)
vendor owners groups reviewed scram-reduction pro-
grams to assess the approach each used to reduce
unplanned scrams. Areas where additional efforts are
required were discussed in the report.

The analysis of unplanned reactor scrams for the
period January 1984-to-December 1987 revealed signifi-
cant industry improvement. The reduction in the
overall industry scram rate was due to significant
reduction in the scram rate at mature reactors in the
population. The improvement in scram rate related to
the learning curve for new plants was a secondary con-
tributor to the decrease.

The most significant scram-reductions can be at-
tributed to the improvements in the main feedwater
system. A reduction by a factor of two was effected
at Westinghouse-designed reactors because of fewer
feedwater system hardware failures. Improvements in
the scram rates for the electrical distribution system
were noted in each year since 1985. Electrical distribu-
tion systems improvements were the result of reduc-
tions in both hardware and human error initiation
rates. Finally, the downward trend noted for spurious
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scrams originating within the RPS itself was the result
of a lower scram rate resulting from reduced human
error in testing and maintaining the RPS.

Equipment failures in the balance of plant (BOP)
systems were found to be the primary cause of
unplanned reactor scrams. The main feedwater and
main turbine are the systems primarily responsible for
the majority of BOP initiated scrams. Human errors
by plant staff in operations, maintenance and
surveillance testing were the second most important
contributor to unplanned scrams. Roughly 25 percent
of all unplanned scrams for 1984 through 1987 was at-
tributed to human errors.

Every unplanned scram represents a direct challenge
to plant safety systems and personnel. The challenge
is compounded for scrams from high power when
recovery is complicated by additional equipment
failures or personnel errors. The scram rate for this
type of scram trended downward over the four-year
period, and accounted for about 9 percent of the total
scram rate,

Improving equipment reliability in BOP system (i.e.,
power conversion and support systems) continues to
be the most important path to further scram-reduction.
In addition to general industry efforts to improve
maintenance, both preventive and corrective, problems
with feedwater-regulating valves, main feedwater
pumps and main turbine electrohydraulic control are
sufficiently generic in nature to warrant coordinated
industry attention.

The report concluded that further scram-reduction
across the industry should continue to be a priority
goal for both regulators and licensees, in order to im-
prove plant safety directly and indirectly. Reaching the
stated industry goal will likely require effort and in-
vestment at a higher rate than has thus far been ex-
pended. As additional improvements are realized, it
is likely that the remaining tasks will be increasingly
difficult because the effects of improvement will not
be as clearly visible as they were in earlier programs.

Trends and Patterns Analysis of Engineered Safety
Feature Actuations. All licensed commercial nuclear
power plants in the United States contain systems that
are designed to control and mitigate occurrences that
might challenge the integrity of the reactor system or
harm plant personnel or the general populace.
Generally known as ESF, these systems include those
designed to (1) control reactor core reactivity, (2) isolate
the containment and control its pressure, (3) isolate the
reactor coolant system, (4) supply emergency cooling
to the reactor fuel, (5) remove residual decay heat, (6)
provide emergency power, (7) assure habitability of the
control room, and (8) control radioactivity releases to
the environment.

From January 1, 1985, to January 1, 1988, over 6,000
ESF actuations were reported. These actuations span
more than 80 systems in 109 commercial power reac-
tors. During 1988, AEOD prepared a report that
presents a summary of this operating experience and
formulates recommendations to reduce challenges to
safety equipment and improve the efficiency of the ESF
reporting requirements.

The analysis focused on ESF actuations that did not
include the actuation of the RPS. The reactor water
cleanup (RWCU) system, automatic isolation, and
safety considerations were studied separately in AEOD
Engineering Evaluation E705.

Overall, the trends and patterns of ESF actuations
show a decline and leveling off in the rate of challenge
of these safety systems during the last year or so:

® The rate-per-reactor of ESF event sequences
decreased approximately 29 percent between
January 1, 1985, and January 1, 1988, to about 10
sequences-per-year.

* Average unplanned actuations on a per-plant basis
declined as follows: ECCS by almost 50 percent,
to one event-per-year, emergency power (EP)
system by 29 percent, to about one event-per-year;
heating, ventilation and air conditioning systems
(HVAC) by 36 percent, to about five sequences-
per-year. A large part of these improvements can
be attributed to the early resolution of operational
problems at new plants.

¢ The rate-per-reactor of event sequences that were
unneeded (relative to a valid initiation signal) to
perform a safety function declined about 40 per-
cent, to less than seven sequences-per-year.

¢ The trend in the rate of ESF sequences involving
a single system on a per-plant basis showed a
general decrease, while the rate for the more com-
plex sequences (about 20 percent of total) remained
relatively constant.

The industry-wide patterns have generally remained
the same during each year. The system involved with
the most sequences, especially with those actuated
because of an invalid (unneeded) safety signal, was the
HVAC. Approximately 50 percent of the reported se-
quences included the HVAC system, 10 percent involv-
ed the electric power (EP) system, and 6 percent in-
volved the emergency core cooling system (ECCS).

The report concluded that, in general, there is no
compelling need for strong regulatory action to address
safety concerns with ESF actuation frequencies because
the trends are down. Overall, the trends and patterns
of ESF event sequences show that the rate of challenge
of these safety systems slowly declined and leveled off



Table 2. Non-Reactor Reports Issued During FY 1988

Designation Subject Issued
5703 Special Study Report on Overexposure Events 10/87
Involving Field Radiography
T711 Review of Data on the Teletherapy— 11/87
Misadministrations Reported to the
State of New York
T714 Distribution of Information Notices and Other 11/87
“Mass Mailing’’ Information to Licensees
That Have Users at Locations Remote from
the Headquarters Location
5807 Review of Events at Large, Pool-Type Irradiators 09/88
N801 Report on 1987 Non-Reactor Events 09/88
N802 Medical Misadministration Report—Medical 09/88

Misadministrations Reported to NRC for the
Period January 1987 through December 1987

during the last year or so. Thus, in general, deteriora-
tion of safety equipment reliability by frequent
challenge of the equipment has been reduced, and
plant safety levels have increased.

Analyses of Non-Reactor
Operational Experience

In addition to the screening and analysis of reactor
operating experience, the AEOD reviews the non-
reactor operational experience associated with the ac-
tivities and facilities licensed by the Office of Nuclear
Material Safety and Safeguards (NMSS) and by the
Agreement States. AEOD also conducts studies from
a human factors perspective of non-reactor and medical
misadministration data files.

During fiscal year 1988, the AEOD issued two survey
reports which contain a review of all 1987 non-reactor
and misadministration reports. The staff also issued
two special study reports: one report contained an
evaluation of the causes of radiography overexposures
in field radiography; the second report surveyed the
operating experience at large, pool-type irradiators.
Two technical reviews were also published. The non-
reactor reports issued in fiscal year 1988 are listed in
Table 2.

Medical Misadministrations Reported to NRC for
the Period January 1987 through December 1987. A
total of nine therapy and 414 diagnostic misadminstra-
tions were reported to NRC in 1987. Six of the therapy
misadministrations involved teletherapy, and three in-
volved brachytherapy. Of the 414 diagnostic misad-
ministrations, five involved the administration of
therapy range dosages of iodine to patients. The find-
ings of the report indicated that:

(1) Both the teletherapy and the brachytherapy
misadministrations reported in 1987 might have
been prevented by quality assurance procedures
directed to verifying dose calculations, type of
treatment, and patient identification.

(2) Essentially all of the diagnostic misadministra-

tions involved either the administration of the

wrong radiopharmaceutical or the administration
of a radiopharmaceutical to the wrong patient.

~—

The number, type, and cause of the diagnostic
misadministrations are about the same as
reported in previous years. The primary cause
of misadministrations involving the administra-
tion of millicurie amounts of iodine to patients
was the failure of licensees to exercise adequate
control over the administration.
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Report on 1987 Non-reactor Events. The survey of
1987 non-reactor events shows that, as in previous
years, most 1987 non-reactor events concerned in-
cidents of modest overexposure, lost or abandoned
sources, or leaking sources. For these types of events,
the 1987 data do not differ substantially from the same
types reported in prior years.

Radiography Overexposure Events Involving In-
dustrial Field Radiography. AEOD undertook a study
of reports of overexposures of radiographers involved
in field radiography to characterize the causes of the
overexposures in support of a rulemaking on
radiography. Data reported by NRC licensees and
Agreement State licensees were used. Both groups of
licensees experience about the same rate of
overexposures.

There were a total of 34 reports from NRC licensees
and 54 reports from Agreement State licensees in 1987.
About 35 to 40 percent of the overexposures were
caused by equipment problems. Virtually all of the
events could have been avoided if the radiographer
had made a proper radiation survey as required by
regulation.

Review of Events at Large Pool-type Irradiators.
AEOD studied the operating experience at large pool-
type gamma-irradiators as background in developing
new regulations on irradiators. The study reviewed
reports of events by NRC licensees and NRC inspec-
tors, as well as data reported by Agreement States.

The study found that about 0.12 event-per-irradiator-
year was reported; most of the events reported were
precursor events in which there was no evidence of
damage to the radioactive sources or decrease in the
level of safety of the facility. Events of greater
significance had a reported frequency of about 0.01
event-per-irradiator-year. It was suggested that con-
sideration be given to specifying requirements for
reporting breakdowns in access control systems,
periodic inspection of the source movement and
suspension system, systems to detect source leakage,
and feedback of information on operational events.

ABNORMAL OCCURRENCES

The NRC prepares a quarterly Report to Congress
on Abnormal Occurrences (NUREG-0090 series),
which also serves to communicate significant event in-
formation to licensees, other government agencies, and
the public. (These reports may be purchased from the
Superintendent of Documents, U.5. Government
Printing Office, Post Office Box 37082, Washington,

D.C. 20013-7082, or the National Technical Informa-
tion Services, 5285 Port Royal Road, Springfield, Va.
22161. Copies are also available for public inspection
and/or copying at the NRC Public Document Room,
or at Local Public Document Rooms throughout the
country (see Appendix 3).)

There were five abnormal occurrence (AO) reports
issued in fiscal year 1988—NUREG-0090, Vol. 10, No.
1 (January-March 1987), Vol. 10, No. 2 (April-June
1987); Vol. 10, No. 3 (July-September-1987), Vol. 10,
No. 4 (October-December 1987), and Vol. 11, No. 1
(January-March 1988). Vol. 10, No. 1 (January-March
1987) was issued in October 1987; all of the abnormal
occurrences (AQ) described in that report occurred
during fiscal year 1987 and were covered in the 1987
NRC Annual Report, pp. 55-57. The remaining four
reports describe five AOs at nuclear power plants, 16
AOQs at other NRC licensees (industrial radiographers,
medical institutions, industrial users, etc.), and four
AOs reported by Agreement State licensees. The
reports also contain updated information for certain
AOs which had been previously reported.

The AOs reported in the four quarterly reports are
listed in Table 3 and are described below. Some of the
events resulted in escalated enforcement actions, in-
cluding civil penalties, by the NRC. (See Chapter 1 for
a listing of all civil penalties imposed by the Office of
Enforcement during the report period, with capsule
descriptions of the reasons therefor.)

Nuclear Power Reactors

Significant Degradation of Plant Safety at Oyster
Creek. On April 24, 1987, while the reactor was being
shut down, the licensee began to purge the contain-
ment nitrogen atmosphere so that entry could be made
into the drywell. In order to accelerate the deinerting
process, the group shift supervisor authorized the
blocking open of the torus-to-drywell vacuum breaker
valves. This rendered the containment vulnerable to
steam bypass of the suppression chamber, which could
have resulted in containment failure had a LOCA oc-
curred. Furthermore, blocking open of the suppression
chamber-drywell vacuum breakers resulted in the plant
being in an unanalyzed condition. The event was caus-
ed by personnel error resulting from deficiencies in
management and procedural controls. Safety review
procedures were changed, personnel were retrained,
and management was reinstructed on proper review
and oversight. The NRC imposed a civil penalty which
was paid by the licensee.

Steam Generator Tube Rupture at North Anna Unit
1. On July 15, 1987, North Anna Unit 1 (Va.) was
manually tripped from 100 percent power because of



Table 3. Abnormal Occurrence Reports Issued During FY 1988

57

OCCURRENCES AT NUCLEAR POWER PLANTS

AQO number Subject NUREG-0900 Issue

87-14 Significant Degradation of Plant Vol. 10, No. 3
Safety at Oyster Creek March 1988

87-15 Steam Generator Tube Rupture at Vol. 10, No. 3
North Anna Unit 1 March 1988

88-1 Potential for Common-Mode Failure of Vol. 11, No. 1
Safety-Related Components Due to a July 1988
Degraded Instrument Air System at Fort
Calhoun

88-2 Common-Mode Failures of Main Steam Vol. 11, No. 1
Isolation Valves at Perry Unit 1 July 1988

88-3 Cracked Pipe Weld in Safety Injection Vol. 11, No. 1
System at Farley Unit 2 July 1988

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

AQ number Subject NUREG-0900 Issue

87-9 Medical Diagnostic Misadministration Vol. 10, No. 2
November 1987

87-10 Medical Therapy Misadministration Vol. 10, No. 2
November 1987

87-11 Medical Diagnostic Misadministration Vol. 10, No. 2
November 1987

87-12 NRC Order Issued to Remove a Hospital’s Vol. 10, No. 2
Radiation Safety Officer November 1987

87-13 Significant Breakdown in Management Vol. 10, No. 2
and Procedural Controls at an November 1987

Industrial Radiography Licensee

87-16 Therapy Medical Misadministration Vol. 10, No. 3
March 1988

87-17 Failure to Report Medical Diagnostic Vol. 10, No 3
Misadministrations March 1988

87-18 Suspension of a Well Logging Vol. 10, No. 3

Company’s License March 1988




Table 3. Abnormal Occurrence Reports Issued During FY 1988

(continued)

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

AO number Subject NUREG-0900 Issue
87-19 Suspension of an Industrial Radiography Vol. 10, No. 3
Company’s License March 1988
87-20 Suspension of License of an Oil and Gas Vol. 10, No. 4
Well Tracer Company March 1988
88-4 Medical Diagnostic Misadministration Vol. 11, No. 1
July 1988
88-5 Breakdown in Management Controls at Vol. 11, No. 1
Georgia Institute of Technology Research July 1988
Reactor Facility
88-6 Release of Polonium-210 from Static Vol. 11, No. 1
Elimination Devices Manufactured by July 1988
3M Company
88-7 Medical Therapy Misadministration Vol, 11, No. 1
July 1988
88-8 Medical Therapy Misadministration
88-9 Significant Widespread Breakdown in Vol. 11, No. 1
Radiation Safety Program at Case Western July 1988

Reserve University Research Laboratories

OCCURRENCES AT AGREEMENT STATE LICENSEES

AQO number Subject NUREG-0900 Issue

AS 87-3 Radiographer Overexposure Vol. 10, No. 2
November 1987

AS 87-4 Hospital Contamination Incident Vol. 10, No. 3
March 1988

AS 87-5 Therapy Medical Misadministrations

AS 88-1 Radiation Injury to Two Radiographers Vol. 11, No. 1

July 1988




a steam generator tube rupture. It is estimated that a
total of 0.16 curie of radioactivity was released. There
was no detectable increase in normal background levels
of radioactivity at the site boundary in the affected sec-
tor(s). The release was less than 1 percent of plant TS
limits. The primary-to-secondary leak in this event was
estimated to be between 550-to-637 gallons-per-minute.
The cause of the tube rupture was fatigue caused by
flow-induced vibration. Corrective actions taken to pre-
vent recurrence included steam generator modifica-
tions, tube plugging of affected tubes, and modifica-
tion of downcomer flow resistance surveillance, as well
as changes in procedures.

Potential for Common-Mode Failure of Safety-
Related Components Due to a Degraded Instrument
Air System at Fort Calhoun. On September 23, 1987,
while the licensee was performing a surveillance test
of emergency diesel generator (EDG) 2, the EDG trip-
ped off as a result of high temperatures in the engine
cooling water system. Investigation revealed water in
the instrument air system.

This fault resulted in a potential for common-mode
failure of redundant EDG 1 and other safety-related
components at the plant. The water caused a residue
to form in a pilot valve which directs air into an air
motor used to open and close a radiator exhaust
damper. Failure of the exhaust damper to open due
to a sticking pilot valve led to inadequate cooling of
the EDG and caused the high EDG temperature. The
root cause of the event was a breakdown in the ability
of management to control activities that affect quality

A number of the abnormal occurrences
reported in 1987 resulted in enforcement ac-
tions in 1988. One such occurrence involved
a degradation of plant safety at the GPU
Nuclear Coporation’s Oyster Creek plant at
Toms River, N.]J., shown here.

at Fort Calhoun. Corrective actions included isolating
or removing instrument air/fire protection interfaces
and more frequent inservice testing inspections of the
instrument air system.

Common-Mode Failures of Main Steam Isolation
Valves at Perry Unit 1. On October 29 and November
3, 1987, Perry Unit 1 (Ohio) experienced a common-
mode failure during testing of the /D"’ steam line main
steam isolation valves (MSIVs). Both the inboard and
outboard ‘D'’ MSIVs failed to close within the re-
quired time limit.

On October 29, 1987, as part of the startup test pro-
gram, the licensee tested each of the eight MSIV valves
(two on each steam line). The two valves on the “’D”’
steam line and one on a second line failed to close in
the five-second test period. Subsequent testing,
however, showed the valves to meet the test criteria,
and the unit remained in operation. On November 3,
1987, two MSIVs again failed to close within the time
limit, caused by sticking of fast closure dual solenoid
air pilot valves. Elastomer discs and O-rings in the
solenoid valves showed significant deterioration and
degradation, caused by prolonged high temperature
due to steam leaks in the vicinity of the solenoids. On
November 29, 1987, an inboard valve on a steam line
would not close because deteriorated materials had re-
mained in the solenoid valve when it was rebuilt ear-
ly in November. Corrective actions included increas-
ing testing frequency for MSIVs, modifying
maintenance procedures for solenoid valves, repairing
steam leaks, and increasing monitoring to detect steam
leaks.
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Cracked Pipe Weld in Safety Injection System at
Farley Unit 2. On December 9, 1987, an unisolable leak
was discovered in a safety injection system pipe while
Farley Unit 2 (Ala.) was being restarted after a refuel-
ing outage. Investigation showed that the pipe crack
was caused by thermal fatigue related to a leaking
check valve. The event was significant because the
potential existed for a common-mode loss of more than
one ECCS pipe, had the piping been subjected to a
design basis earthquake or a severe water hammer.
Corrective actions included replacing the piping and
verifying that the new piping was moving as predicted
during heatup.

Other NRC Licensees

Medical Diagnostic Misadministration. On January
21, 1987, a 66-year old female at Halifax-South Boston
Community Hospital, South Boston, Va., received 782
microcuries of I-131 instead of a 100-microcurie dose
usually given for a thyroid scan. No adverse effects to
the patient are expected by the licensee from the
reported misadministration. The dose to the whole
body was estimated as 0.37 rem and a thyroid tissue
dose as 625 rems. The misadministration was caused
by the nuclear medicine technician’s misinterpretation
of the dose calibration value. Corrective actions
included reinstructing the technician on proper
procedures.

Medical Therapy Misadministration. From April
20-22 1987, a patient treated with the cobalt-60

Repeated failure of main steam isolation
valves at the Toledo Edison-Cleveland Elec-
tric Company’s Perry Unit 1 nuclear power
plant at Perry, Ohio, resulted in NRC-directed
corrective actions during the report period.
The two reactor units at Perry are shown. Unit
1is to the right; Unit 2 is not yet operational.

teletherapy unit at St. Peter s Medical Center, New
Brunswick, N.J., received 600 rads to the lumbar spine
area which was not the proper, prescribed treatment
site. The licensee stated the dose would have no
detrimental clinical effect, given the patient’s current
disease state (i.e., breast cancer with metastasis to the
bone). The misadministration was caused by several
human errors. Corrective actions by the licensee in-
cluded training sessions for all technologists and pro-
bation for the two technologists involved in the
misadministration.

Medical Diagnostic Misadministration. On May 20,
1987, a patient at the National Institutes of Health,
Bethesda, Md., received 120 millicuries of
technetium-99m pertechnetate rather than the
prescribed radiopharmaceutical, 10 millicuries of
gallium-67 citrate. The patient experienced no adverse
effect from this misadministration. The event occurred
because the radiopharmacist did not read labels on
stock solutions and failed to assay for activity before
administering the medicine to the patient. Corrective
actions by the licensee included retraining of
radiopharmacy personnel in checking labels and assay-
ing radio pharmaceuticals in a dose calibrator before
dispensing them.

NRC Order Issued To Remove a Hospital’s Radia-
tion Safety Officer. On June 15, 1987, the NRC issued
an “‘immediately effective’” Order to Milford Memorial
Hospital, Milford, Del. The action was based on (1) the
falsification of daily constancy checks of the dose
calibrator by the licensee’s two technologists, and (2)
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the falsification of records of Radiation Safety Commit-
tee meetings by the Radiation Safety Officer (R50), for
about 15 years. The cause of these occurrences appears
to be a lack of adequate management control by the
licensee and a lack of integrity on the part of individual
members of the licensee’s staff. The NRC Order re-
quired removal of the RSO. Licensee corrective actions
included suspension of the RSO, and conformance
with various restrictions specified by the NRC Order.

Significant Breakdown in Management and Pro-
cedural Controls at an Industrial Radiography
Licensee. On June 17, 1987, the NRC issued an "'im-
mediately effective’”” Order modifying the license of the
United States Testing Company, Inc., Unitech Services
Group (USTU), San Leandro, Cal., which required the
licensee to temporarily cease all operations until cer-
tain specified corrective actions were taken. At the
time, USTU was licensed by the NRC and several
Agreement States to perform industrial radiography.
In-depth special safety inspections identified numerous
radiation safety violations. The root cause of the viola-
tions appears to be widespread disregard for com-
pliance with regulatory requirements. Corrective ac-
tions included retraining radiographers and hiring a
consultant to assess program deficiencies.

Medical Therapy Misadministration. On August 24,
1987, the NRC was notified that a 75-year-old patient
at Parkview Memorial Hospital, Fort Wayne, Ind.,
received two radiation exposures to the wrong part of
his body. The patient was examined by a physician and
no medical side effects were noted as a result of the
misadministration. The event was caused by person-
nel errors on the part of two technologists. Corrective
actions by the licensee included implementing a QA
program, followed by a decision to terminate its
cobalt-60 teletherapy program.

Failure To Report Medical Diagnostic Misad-
ministrations. On August 24, 1987, the NRC issued
an Order To Show Cause Why the License Should Not
Be Modified to the Edward Hines, Jr., Veterans Ad-
ministration Hospital, Hines, Ill. This action was taken
after NRC investigators determined that the Assistant
Chief Physician of the Hospital’s Nuclear Medicine
Service: (1) failed to ensure that two diagnostic misad-
ministrations of radioactive pharmaceuticals were
reported to the NRC as required; (2) made a false state-
ment to a Veterans Administration Investigatory Board
and to NRC investigators; (3) destroyed evidence; and
(4) attempted to impede the NRC investigation by in-
fluencing the testimony of a witness.

The misadministrations were caused by failure of the
licensee’s management and staff to adequately control
its program. Corrective actions by the licensee included
reassigning the Assistant Chief Physician to other

duties and using an outside auditor to monitor its
Nuclear Medical Service.

Suspension of a Well Logging Company’s License.
On September 8, 1987, the NRC issued an “‘im-
mediately effective’” Order to Log-Tec of Cleveland,
Okla., that suspended the NRC license, ordered all
byproduct material to be placed in locked storage, and
ordered the licensee to show cause why the license
should not be revoked.

During August 1987, an inspection showed several
apparent violationsassociated with use and possession
of sealed radioactive sources. The sole proprietor first
said that the sources had not been used since about
June 1986. Later, when confronted with evidence to
the contrary, he not only admitted the violations, but
also admitted that he had used the sources after June
of 1986.

The root cause of the violations was a serious
breakdown in the licensee’s management controls. The
licensee requested that the license be terminated. The
license was revoked on February 23, 1988.

Suspension of an Industrial Radiography Com-
pany’s License. On September 21, 1987, the NRC
issued an “‘immediately effective’”” Order suspending
the license of Finlay Testing Laboratories, Inc., Aiea,
Haw. The Order required the licensee to suspend all
activities authorized by the license and to place all
byproduct material in the licensee’s possession in
locked storage.

During inspections and investigations conducted in
September 1987, it was determined that, contrary to
NRC and Department of Transportation regulations,
the licensee’s employees had placed a radiographic ex-
posure device containing radioactive material in lug-
gage that was transported on commercial passenger
and military cargo/passenger aircraft without the re-
quired shipping papers and labels for these shipments.
The causes of the violations included a disregard for
licensee procedures and for NRC license conditions
and regulations. Licensee corrective actions included
complying with the suspension Order. The license was
terminated on May 13, 1988.

Suspension of License of an Oil and Gas Well
Tracer Company. On October 30, 1987, the NRC
issued an ““immediately effective’” Order suspending
the license and an Order to Show Cause why the
license should not be revoked to Tracer Profiles, Inc.,
of Oklahoma City, Okla. During March 1987, several
violations of NRC requirements were found. Subse-
quently, the company vacated its offices and moved
to a new location without notifying the NRC. The
license was suspended because the licensee failed to
tulfill its commitments to the NRC and because of its
apparent inability and unwillingness to comply with
NRC regulatory requirements.
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Medical Diagnostic Misadministration. On
November 23, 1987, at Veterans Administration
Medical Center, Albuquerque, N.M., a patient was ad-
ministered 50 millicuries of technetium-99m instead of
the three millicuries of thallium-201 prescribed by the
physician. The licensee reported that there were no
deleterious effects to the patient. The misadministra-
tion was caused by a student technologist’s selecting
the wrong syringe from the dosage cart. Corrective ac-
tions by the licensee included reprimand of the stu-
dent technologist, new procedures for radiophar-
maceutical labeling and handling, retraining of person-
nel, and improved supervision.

Breakdown in Management Controls at Georgia In-
stitute of Technology Research Reactor Facility. Over
a period of time until January 20, 1988, there were
numerous failures to comply with NRC regulatory re-
quirements at the Georgia Tech. research reactor. In-
spections identified non-compliances in the areas of
procedures, following procedures, and record-

keeping. On December 16, 1987, an NRC inspector
learned of a contamination event that occurred in
August 1987. The licensee had failed to make a
thorough review of the contamination event to deter-
mine its causes, and had not implemented any correc-
tive actions to prevent recurrence. On January 20, 1988,
NRC issued an ""immediately effective’” Order Modi-
fying License requiring the licensee to cease irradia-
tion experiments until certain conditions were met. The
licensee voluntarily shut down the research reactor on
February 15, 1988, and committed not to restart the
reactor without NRC concurrence,

Release of Polonium-210 from Static-Elimination
Devices Manufactured by 3M Company. On January
21, 1988, at the Ashland Chemical Company, Easton,
Pa., and subsequently at various other locations, it was
found that static-elimination devices manufactured by
the 3M Company, St. Paul, Minn., had failed and had
caused radioactive contamination.
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The Po-210 in these devices is contained in
microspheres of zirconium pyrophosphate that have
been plated with nickel and held in place with an
epoxy adhesive. A postulated cause of the failures is
muoisture or solvents in the environment that affect the
epoxy adhesive which holds the radioactive material
in the device. The licensee is investigating the cause
of the failures. Plants where contamination has been
found have been cleaned up. All 3M Company devices
are being returned to the manufacturers, with a few
exceptions permitted by NRC. No adverse health ef-
fects are expected because of the defective devices, and
none have been found.

Medical Therapy Misadministration. On February
4, 1988, a technician at the Medical X-Ray Center, Sioux
Falls, 5.D., miscalculated the prescribed dosage, and
a patient was administered 7.5 millicuries of
phosphorus-32, instead of the 4.0 millicuries of the
same radiopharmaceutical prescribed by the physician.
There were no apparent effects to the patient and blood
counts several weeks later showed normal blood
elements. The technician administering the dose was
reinstructed in the proper technique for calculating
therapy doses and for reviewing the physician’s writ-
ten orders prior to administering the doses.

Medical Therapy Misadministration. On February
23, 1988, the NRC was notified by St. Joseph's
Hospital, Milwaukee, Wis., that a patient with a
10-year history of bladder cancer received a cobalt-60
radiation dose of 2,000 rads to the wrong side of his
pelvis. The radiation therapist had prescribed treat-
ment to the dorsal spine and left pelvis. However, a
therapy technologist preparing the patient for therapy
had marked the right pelvis. The physicist, the chief
technologist, and the dosimetrist did not notice the er-
ror. The patient exhibited no adverse after-effects as
a result of the misadministration. The licensee agreed
to develop and implement procedures requiring its
staff to thoroughly review all aspects of therapy
prescriptions and treatment (1) during the initial dose
calculations, (2) just prior to initial treatment, and (3)
during weekly chart checks.

Significant Widespread Breakdown in Radiation
Safety Program at Case Western Reserve University
Research Laboratories. The violations occurred in the
licensee’s research program activities, not in medical
care and treatment of patients. NRC inspections dur-
ing November and December 1987 identified about 20
violations of NRC requirements, involving the train-
ing of laboratory personnel, radiation safety practices,
and control and oversight of the laboratories using
radioactive materials. These violations and failure to
adequately correct past violations demonstrated a
serious and widespread breakdown in the manage-
ment of the licensee’s radiation safety program.
Following suspension of all NRC licensed work, the

licensee retained an interim Radiation Safety Officer,
provided training to laboratory workers, and expanded
the work of its consultant to review all laboratories for
compliance with university and NRC requirements.
Extensive programmatic changes were made to the
licensee’s radiation safety program. There was no
evidence that any workers or members of the public
received a significant radiation exposure as a result of
the violations found in the licensee’s radiation safety
program. The fine imposed by NRC was paid on
March 22, 1988.

Agreement State Licensees

Radiographer Overexposures. On December 9, 1986,
an industrial radiographer and a radiographer’s assist-
ant, employed by Northwest X-Ray, Idaho Falls,
Idaho, received overexposures while performing
radiography in a multilevel hot cell at the Chemical
Processing Plant at INEL near Idaho Falls. Both in-
dividuals were examined by INEL’s Medical Director.
No signs of injury were found. The assistant was
released from further medical treatment, and the
radiographer will be followed medically for several
months. The overexposures were caused by the
radiographer’s failure to follow procedures. Corrective
actions by the licensee included reinstruction to all
radiographic personnel on radiation safety and
procedures.

Hospital Contamination Incident. On June 2, 1987,
a patient at Buffalo General Hospital, Buffalo, N.Y.,
was administered a 200-millicurie therapy dose of
iodine-131. On June 3, 1987, the patient suffered a car-
diopulmonary arrest and died. During an attempt at
resuscitation in the patient’s room by 16 staff members,
contaminated blood and urine were spilled; no radia-
tion surveys of the clothing of those present were
done. Even though the contamination was extensive,
subsequent thyroid bioassay showed no radiation up-
take by involved staff, and the highest personnel
monitoring badge reading was 30 millirems, for one
of the nurses. The incident was caused by deficient
procedures, inadequate training, and inadequate
management control. Corrective actions by the licensee
included revising procedures.

Medical Therapy Misadministrations. On August
5, 1987, the New York State Department of Health,
Bureau of Environmental Radiation Protection was
notified of a series of therapy misadministrations to pa-
tients at Northern Westchester Medical Center,
Westchester County, N.Y.

Investigation disclosed that a dosimetrist had made
numerous serious errors in calculating cobalt
teletherapy treatment times for patients. There were
22 cases in which actual therapy doses delivered to pa-
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tients differed from the prescribed doses by more than
10 percent. The largest error found was an ad-
ministered dose about 2.4 times the prescribed dose.
Some patients receiving excessive doses had exhibited
physical symptoms apparently attributable to the ex-
posures. The misadministrations were caused by er-
rors in calculations. Corrective actions by the licensee
included quality assurance measures and steps to pre-
vent the dosimetrist who made the errors from mak-
ing future treatment calculations.

Radiation Injury to Two Radiographers. On
November 16, 1987, each of two radiographers at
North Shore X-Ray and Testing Company, Houston,
Tex., received large overexposures, in the range of
860-1,940 rems, on the skin of one ankle. The apparent
causes of the accident were that the source was in an
exposed position and also that radiation surveys had
not been properly conducted. Corrective actions by the
licensee included stressing the importance of using the
survey meter to employees performing radiography.

PERFORMANCE INDICATOR PROGRAM

The Performance Indicator (PI) Program for
operating commercial nuclear power plants, approved
by the Commission in December 1986, is under the
direction of AEOD, and is closely coordinated with
NRR, RES, and the Regions. The program provides an
additional view of operational performance and ex-
pands the NRC’s ability to recognize areas of poor
and/or declining safety performance in operating
plants. However, it is only a tool—to be used in con-
junction with other informing sources, such as
inspections—in providing the bases for NRC manage-
ment decisions regarding the need to adjust plant-
specific regulatory programs.

The seven PIs currently monitored in the program
are automatic scrams while critical, safety system ac-
tuations, significant events, safety system failures,
forced outage rate, equipment forced outages-per-1,000
critical hours, and collective radiation exposure. PI data
for each operating plant are presented in the form of
charts and tables, and are provided to the Commis-
sion and NRC management in quarterly reports. The
reports are available in the NRC Public Document
Room. (For the definition of PIs, data sources and
presentation methods, see the 1987 NRC Annual Report,
pp. 63 and 64).

It is recognized that PIs have limitations and can be
subject to misinterpretation. The application of PIs for
purposes and in ways other than those intended has
the potential for running contrary to the NRC objec-
tive of ensuring operational safety. Consequently, dur-
ing the report period, the Commission issued policy

guidance to NRC staff regarding the proper applica-
tions of Pls.

In fiscal year 1988, the staff continued ongoing
developmental activities for improving the PI program,
including better methods for presenting data and
developing of additional indicators. Staff reported on
the status of the program and results of the
developmental activities to the Commission in
SECY-88-103, April 15, 1988, requesting approval to
use the causes of events (cause codes), including
licensed operator error, other personnel error,
maintenance problems, design/installation/fabrication
problems, administrative control problems and ran-
dom equipment failures as PIs in the program. In con-
junction with cause codes, the staff proposed that
licensee corrective actions including training, pro-
cedures, discipline, management changes, design
modifications, and equipment replacement/adjustment
be used in the program. Staff also recommended
approval of its plan to proceed with action for
implementing an indicator of safety system
unavailability (safety system function trends). This in-
dicator, developed largely through the efforts of the
RES staff, is an aggregate of the estimated
unavailabilities of seven important safety systems in
a plant.

In response to SECY-88-103, the Commission
directed the staff to demonstrate the effectiveness of
cause codes and safety system function trends as Pls,
and develop new indicators of maintenance perform-
ance. The staff plans to present the final results to the
Commission in the first quarter of fiscal year 1989.

Maintenance Performance Indicator Effort. During
the fiscal year 1988 report period, the staff was engaged
in a major effort with respect to maintenance PI
development. The effort served two purposes: (1) to
develop measures of nuclear plant maintenance, and
(2) to report preliminary results to the Commission,
for the reason that results of this effort can affect the
development of the proposed maintenance rule. The
task involved three phases. Phase one, begun in May
1988, involved selection of candidate trial maintenance
indicators, selection of the nuclear plants to be used
to collect data, and the selection of validation criteria
by which the candidate indicators would be evaluated.

The second phase, conducted from July through
August, 1988, involved the collection of data at 13 sites
for 13 candidate indicators. Data evaluation and
verification required an extensive amount of effort and
resulted in an understanding of current plant
maintenance monitoring practices at the sites that were
visited. It was found that licensees generally monitor
process maintenance indicators (e.g., corrective
maintenance backlog), but they fail to monitor
measures of maintenance effectiveness (e.g., out-of-
service instances for equipment).
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Phase three was validation of possible indicators us-
ing the data collected at plants and obtained from
NPRDS. Preliminary results indicate that data obtained
at the plants do not show a consistent pattern from
one plant to another. Also, the maintenance process
indicators do not exhibit the desired consistency and
correlation with maintenance effectiveness. As such,
process indicators are not very useful for industry-wide
monitoring by the NRC. However, use of NPRDS to
obtain data for maintenance effectiveness indicators
has to dateprovided some encouraging results.
Although no specific indicator has been fully validated
across a number of plants, the extent of the correla-
tions observed thus far shows merit for indicator use.
Developmental and validation work will continue in
this area.

INCIDENT INVESTIGATION PROGRAM

The Incident Investigation Program (IIP) was
established by the EDO and approved by the Commis-
sion to assure that the NRC’s investigation of signifi-
cant events would be timely, thorough, well coor-
dinated, and formally administered. The scope of the
IIP includes the investigation of significant operational
events involving reactors and non-reactor activities
licensed by the NRC. The IIP’s primary objective is,
in general, to ensure that operational events are in-
vestigated in a systematic and technically sound man-
ner, and, specifically, to gather all available informa-
tion pertaining to the causes of the events—including
those involving the NRC’s activities—and to provide
appropriate feedback regarding what has been learn-
ed from the events by the NRC, the industry, and the
public.

Given its focus on the causes of operating events and
the identification of associated corrective actions, the
IIP process contributes to nuclear safety by providing
for a complete technical and regulatory understanding
of significant events. The IIP generates two in-
vestigatory responses based on the safety significance
of the operational events. Both are provided by an
NRC team put together to determine the circumstances
and causes of an operational event. For an event of
potentially major significance, an Incident Investiga-
tion Team (IIT) is established by the EDO, made up
of Headquarters directed team complemented by
Regional staff, as appropriate. The investigation of less
significant operational events is conducted by an
Augmented Inspection Team (AIT), which consists of
Regionally directed teams complemented by Head-
quarters personnel and, in some cases, by personnel
from other Regions. Of the more than 4,000 reportable
events which have occurred during fiscal year 1988,
no event was judged to have a sufficiently high level

of safety significance to warrant an IIT investigation.
AlTs dispatched during fiscal year 1988 are shown in
Table 4.

IIT Training Program. The purpose of this program
is to provide IIT candidates with comprehensive
guidance and methodology for conducting systematic
and technically sound investigations. The training pro-
gram was developed by AEOD following discussion
with representatives of the National Transportation
Safety Board, Federal Aviation Administration, and
National Aeronautics and Space Administration. The
training course includes an intensive two-week cur-
riculum that includes an overview of the IIT, perspec-
tives drawn from previous IITs, IIT investigation
guidelines, and analytical techniques. The second IIT
training course was completed in October 1987. A total
of 25

NRC staff members attended the course and were
organized into five student teams with a team leader
for each to investigate a simulated incident. At the con-
clusion of the course, each team presented its findings
and conclusions to senior NRC managers during a
simulated Commission briefing.

DIAGNOSTIC EVALUATION PROGRAM

The Diagnostic Evaluation Program (DEP) provides
an assessment of licensee performance at selected reac-
tor 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 supplements the licensee assessment infor-
mation provided by the Systematic Assessment of
Licensee Performance (SALP) Program, PI Program,
and the routine and special inspections performed by
the NRC Headquarters and Regional Offices, and it
helps NRC senior management make more informed
decisions concerning the need for NRC and licensee
actions to improve plant safety.

When a diagnostic evaluation is approved for a
specific reactor facility, a Diagnostic Evaluation Team
(DET) is authorized and established by the EDO. The
DET consists of experienced technical staff members
from other Headquarters offices, experienced Regional
and resident inspectors, and contractors, if ap-
propriate. Team members are selected in all cases so
as to provide an unbiased and independent assessment
of plant performance. The evaluationprocess involves
observation of plant activities, in-depth technical
reviews, employee interviews, equipment walkdowns,
and programmatic reviews in a number of functional
areas important to safety such as maintenance,



66

Table 4. Augmented Inspection Teams (AITs) Dispatched in FY 1988

Event Date Plant & Unit Event AIT Criteria Report Date Report
10/02/87 Fort St. Vrain Turbine Building  Involves Significant 10/29/87 50-267/87-26
Fire Systems Interactions
10/29/87 Perry 1 Failures of MSIVs Potential Common Mode 01/22/88 50-440/87-24
Failure of Safety- (DRS)
Related Equipment
11/12/87 Pilgrim Loss of Off-site Repetitive Problem 12/14/87 50-293/87-53
Power
11/29/87 Perry 1 MSIV Failure to  Broader Industry 02/10/88 50-440/87-27
Stay Closed Implications
12/22/87 Salem 1&2 Flooding of Design Adequacy of 02/20/88 50-272/88-02
Service Water Service Water System 50-311/88-02
System Isolation Valves
01/02/88 Brunswick 1&2 Failure of Loss of Containment 01/27/88 50-325/88-03
Containment Integrity; Potential 50-324/88-03
Isolation Valves Common-Mode Failure
01/04/88 Indian Point 2 Steam Generator  Event Involved 03/14/88 50-247/88-03
Boiled Dry Significant Deficiencies in
Operation
01/20/88 Nine Mile Pt. 2 Vessel Overfill Involved Systems 03/08/88 50-410/88-01
Actions and Questions
Pertaining to Operational
Performance
01/22/88 Ashland Chem- Polonium 210 Potential Adverse 03/10/88 99990001/
ical Corp. Contamination Generic Implications; 88-01
Radioactive
Contamination
03/09/88 LaSalle Dual Recirculation Event Involved Safety — 05/16/88 50-373/88-08
Pump Trip Significant Deficien- 50-414/88-14
cies in Operation
03/10/88 Catawba 2 Degraded AFW Potential Common-Mode 04/13/88 50-414/88-14
Flow Failure; Generic 50-414/88-14
Safety Concern
05/17/88 Dresden 2 Failure of MSIVs  Safety Significance— 06/30/88 50-237/88-13
Root Cause of MSIVs
Failure to Fully Close on
Loss of Air
05/17/88 Surry 1 Refueling Cavity ~ Uncovering a Suspended 09/30/88 50-280/88-34
Floor Seal Failure Spent Fuel Assembly 50-281/88-34
(Not Reported to  with Subsequent
NRC Until 09/01/88)Cladding Damage and
Radiation Hazards
07/05/88 Brunswick 1 High Pressure Multiple Equipment 08/17/88 50-325/88-27
Coolant Injection  Failure Problems
09/29/88 Oyster Creek Loss of Shutdown ‘“A’" and ““B’' Isolation — 50-219/88-80

Cooling Events

Condensers Declared
Qut-of-Service
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The McGuire nuclear power plant, operated by the Duke Power
Company at Cowans Ford Dam, N.C., was selected by NRC senior
managers for diagnostic evaluation, both as a learning experience

surveillance and testing, management involvement,
conduct of operations, safeguards and security, plant
modifications and design changes, radiation protec-
tion, quality assurance, and corrective actions.

Diagnostic Evaluation at McGuire Nuclear Station
(Duke Power Company). The NRC decided in June
1987 that additional information was needed regarding
the overall performance of Duke Power Company
(Duke) and its nuclear operations. Although regular
NRC sources (SALP, PI, inspections) indicated that the
Duke plants operated well, there were inconsistencies
between the perceived strengths and capabilities of the
Duke organization and actual plant performance which
frequently involved significant and repeated problems
in operations, maintenance, and other areas important
to safety. In addition, NRC senior managers believed
that Duke was a strong utility from which the NRC
could learn. The McGuire (N.C.) nuclear power plant
was chosen for the diagnostic evaluation of the Duke
nuclear program.

The DET confirmed the NRC’s perceptions of Duke
and concluded that overall performance at the
McGuire plant was a SALP Category 2 with an improv-
ing trend. As had been expected, the team observed
a number of strengths in Duke’s organization which
contributed to the gains in performance. The team
found overall corporate management leadership, direc-
tion, and support to be good. Clear direction was pro-
vided through corporate and department level goals
and action plans; performance was tracked and
reviewed monthly; corporate support staff and nuclear
station staff worked together effectively to develop and
apply new or improved technologies, management
systems, and programs. The overall climate, culture,
and attitude throughout the plant and corporate
organizations were also found to be positive, with high
morale, attention to quality, good communications,

diagnostic evaluation team (DET) effectiveness. The plant is shown
at left; an evaluation team at right.

and a strong loyalty to the company. The overall
technical capabilities of the staff were judged to be
good. The nuclear support staff was technically com-
petent, with significant operating plant experience,
while the Design Engineering Department was found
to be a large and knowledgeable resource. Corporate
staff involvement in nuclear industry committees and
organizations also promoted awareness and
understanding of industry operating problems and im-
provement programs applicable to McGuire.

The functional areas involving operations,
maintenance, and testing were found to have a number
of noteworthy programmatic strengths and some pro-
grams were considered above the industry average in
overall quality. Good morale was found among the
operators and good communication and cooperation
between operations and support groups. In addition,
the preventive maintenance program was found to be
comprehensive, and the completion of surveillance
tests was ensured by an integrated scheduling group
at the facility.

Notwithstanding these strengths, a number of pro-
grammatic weaknesses, technical problems, and con-
cerns were identified in each of the functional areas.
In maintenance, for example, weak root-cause deter-
minations, combined with the lack of a formal in-
tegrated failure-trending program, resulted in recur-
ring common-cause bearing damage for five of the six
McGuire auxiliary feedwater pumps. Significant defi-
ciencies were found in the Inservice Testing Program
for safety-related check valves and some air-operated
valves. The Inservice Testing Program deficiencies
resulted in the failure to detect check valve failures in
the auxiliary feedwater system and the steam supply
system to the turbine-driven auxiliary feedwater
pump. The team found that poor technical reviews—
resulting from weak involvement by the Design
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Engineering Department in the development of the in-
itial Inservice Testing Program and, subsequently, in
the development of a comprehensive action plan to ad-
dress check valve failures—were a significant underly-
ing cause of the identified testing deficiencies. Lack of
adequate management review and weaknesses in the
technical capabilities of the QA surveillance group
were also found to be important underlying causes for
administrative limits regarding reactor coolant system
and pressurizer cooldown rates being exceeded on a
recurring basis.

Although the DET determined that the performance
at McGuire was improving, the team concluded that
the improvement efforts were being slowed by several
factors. Foremost among these was the limited utiliza-
tion of the Design Engineering Department in the
evaluation of plant operating problems and programs.
Although Duke’s Design Engineering Department was
a large and capable resource, it was not being fully
utilized in the day-to-day support of the operating
plants because of attitudes within both that department
and the nuclear production departments which tended
to limit design engineering involvement. Other factors
of concern included the near-term limitations on the
contributions of QA for enhancing plant safety
performance and some instances of inadequate
performance of construction and maintenance depart-
ment personnel because of inadequate training. The
team was also concerned about the potential for
reduced corporate oversight, direction, and leadership
for the operating nuclear stations resulting from com-
peting demands coming from Duke’s growing outside
business interests.

Duke responded to the findings and issues raised by
the team in a positive and constructive manner which
was considered indicative of Duke’s strong desire to
improve the performance of the McGuire Nuclear
Station.

Evaluation of the Independent Management Ap-
praisal of the Turkey Point Nuclear Plant. In April
1988, the EDO directed AEOD to lead a formal NRC
evaluation of an Independent Management Appraisal
(IMA) of Florida Power & Light (FP&L) Company’s
Turkey Point nuclear plant. FP&L had committed to
the appraisal and this commitment had been confirmed
by NRC Order EA 87-85, dated October 19, 1987. FP&L
contracted with ENERCON Services, Incorporated to
perform the appraisal and the IMA report was submit-
ted to the NRC in April 1988. AEOD staff were
assigned, together with NRR and Region II personnel,
to determine whether the appraisal of Turkey Point
and FP&L was of sufficient scope and depth to assure
that the significant problems adversely affecting
Turkey Point performance, together with the under-
lying causes, had been identified and accurately
described.

The evaluation was conducted by a team of NRC
Headquarters and Regional personnel which
documented the results of its evaluation in June 1988.
The team found that the IMA was generally performed
in a competent and complete manner and that the IMA
report was forceful and focused on relatively high-level
management issues—such as obtaining highly qualified
managers with proven track records and realigning the
organizational structure for technical support. The
NRC team determined that the report lacked support-
ing details collected by the IMA team, such as
maintenance and training deficiencies, that might be
needed to fully understand the problems and causes
for developing corrective actions. In addition, root
causes of problems were not always pursued in terms
of corporate management responsibilities. The NRC
team concluded that many of the identified root causes
had their origin in a lack of effective FP&L corporate
leadership and direction and an inappropriate level of
corporate management decision-making for the plant.
It was concluded that the IMA report downplayed the
extent and significance of corporate management root-
cause responsibility.

The IMA report indicated that, except for a few
specified areas, staffing and resources at Turkey Point
were generally adequate and the workload (plant
changes and improvement programs) should be ad-
justed to match the resources available. The NRC team
considered that this approach would not adequately
support necessary improvement programs in addition
to normal plant operation. For example, it appeared
that there was a lack of adequate resources in
maintenance.

The NRC team concluded that the IMA report,
together with the additional supporting details from
ENERCON and the team report, would provide an
adequate basis for FP&L to understand Turkey Point’s
significant problems and their root causes. The team
made 11 recommendations to supplement the IMA and
to enlarge FP&L’s understanding of the causes for
Turkey Point’s performance problems and the actions
that should be taken to address them.

Diagnostic Evaluation of the Enrico Fermi Atomic
Power Plant (Fermi 2). In June 1988, NRC senior
managers determined, during a detailed review of the
regulatory and operational history of Fermi Unit 2
(Mich.), that additional information was needed to
make a more informed assessment of overall plant per-
formance and the effects of recent corrective actions
taken by the Detroit Edison Company to improve safe-
ty at the plant. Consequently, a diagnostic evaluation
of Fermi Unit 2 was conducted during the period
August 22 through September 16, 1988. Issuance of a
report is expected early in fiscal year 1989.



TECHNICAL TRAINING PROGRAM

The NRC Technical Training Center (TTC) was
established to develop and implement policy and pro-
grams for technical training of the NRC staff. The TTC
provides technical training for resident inspectors,
Region-based inspectors, Operator License examiners,
Headquarters operations officers, Project Managers,
Technical Managers, and other NRC technical staff.
Although it is located in Chattanooga, Tenn., the TTC
is part of AEOD at NRC Headquarters.

The TTC provides technical training in broad areas
of reactor technology and specialized technical train-
ing. The reactor technology curriculum consists of a
spectrum of courses involving both classroom and full-
scope reactor simulator training, covering all of the ma-
jor U.S. reactor vendor designs—Westinghouse (W),
General Electric (GE), Babcock and Wilcox (B&W), and
Combustion Engineering (CE). The specialized
technical training curriculum comprises a number of
courses in engineering support, health physics,
safeguards, and inspection or examination techniques.

During fiscal year 1988, the TTC conducted or coor-
dinated a total of 113 courses in the reactor technology
areas and 50 in the specialized technical training area
for a total of 1,640 students. A number of students in
qualification programs attended multiple courses.
These courses represent a total of 209 course-weeks,
140 of which were associated with reactor technology
training and 69 with specialized technical training. A
summary of the fiscal year 1988 data is seen below (C-
W is course-weeks and can generally be correlated with
TTC staff effort or contractor dollars required to con-
duct training).

The TTC has maintained and improved separate,
parallel curricula for each of the four major U.S. reac-
tor vendor designs. A number of significant modifica-
tions in the reactor technology curriculum were made
during the year for the following courses: GE
Technology Course R-106B, GE Technology Course
R-306B, GE Advanced Technology Course R-506B, GE
Simulator Course R-606N, GE Simulator Refresher

Course and Examiners R-701B, GE Technical Managers
Course R-906B, W Technology Course R-304P, W Ad-
vanced Technology Course R-504P, and Reactor Con-
cepts. In addition, the TTC completed development
of full course series (300-level technology followed by
500-level advanced technology followed by 600-level
simulator) in both the B&W and CE design. The ma-
jor modifications in the course manual for the GE and
W vendor designs were associated with revising the
course manuals to reflect the systems of the reference
simulators for these courses.

A number of new initiatives in reactor technology
were developed and implemented during the year.
Simulator training in the area of Emergency Operating
Procedures (EOPs) became very important. This train-
ing started with some special EOP Simulator Courses
for training groups of Regional EOP inspectors. Addi-
tional EOP Simulator Courses were provided in each
of the four reactor vendor designs in support of the
Accelerated EOP Inspection Program. EOP Simulator
Courses for several teams which conducted special in-
spections of all BWRs with the Mark I containment
design were also given. Finally, the EOP training ex-
panded into the training program associated with
operator license examiners.

New courses were developed in support of reactor
technology training for the NRR staff. These consisted
of a short series of courses, including a two-week
classroom course followed by a special one-week
simulator course. The initial presentation was in W
technology. Discussions with NRR senior management
resulted in some adjustments of the objectives and con-
tent of the short series. A revised short series was con-
ducted in both W and GE technology.

TTC developed new training in the area of severe
accidents, Training related to degraded core accidents,
previously contracted to the reactor vendors, was in-
corporated within new Severe Accident Overview
Seminars which were scheduled as requested by
Regional and program offices. The initial presentation,
associated with W technology, was conducted in
Region I. Since a great deal of new information con-
cerning severe accidents became available during the
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Area Courses  Students

Reactor Technology 113 1040 140
Training

Specialized Technical 50 604 69
Training

Totals: 163 1644 209

C-W Percent C-W

Percent Students

63
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100
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year, the seminars were changed to a cooperative ef-
fort involving the TTC, RES, and Brookhaven National
Laboratory. The course material incorporated new in-
formation concerning severe accident methodology
and insights, and the TTC staff received training in
these areas. Several cooperative seminars in severe ac-
cidents are planned for the next fiscal year.

An expanded curriculum for operator license ex-
aminer training was coordinated with the Operator
Licensing Branch (OLB). It now includes an extended
series of courses consisting of the traditional full-course
series and two additional courses designed specifically
for operator license examiners. The additional courses
consist of an Integrated Facility Operations Simulator
Course and an EOP Simulator Course. They are in-
tended to give qualifying operator license examiners
additional simulator operating experience with normal
facility operations as well as additional first-hand ex-
perience with facility EOPs. The development of ad-
ditional operator license examiner training in written,
simulator, and walkthrough examination techniques
was developed jointly by members of the TTC and
OLB staffs and funded through TTC task order con-
tracts. This additional training will be available for
presentation early in fiscal year 1989.

Validation of the need for training and careful
management of the schedule allowed a major schedule
revision which reduced the number of full-course
series in W and GE technology from the original pro-
jection of four each to three. This allowed space for
simulator refresher training for inspectors and for
presentation of a special BWR technology course in
Mexico in support of the Mexican Comision Nacional
de Seguridad Nuclear y Salvaguardias (CNSNS).

Significant progress was made in ensuring the
availability of reactor simulator time for the training
of NRC staff. During the fiscal year, a contract was
negotiated with Power Safety International, a sub-
sidiary of B&W acting as an agent for the Washington
Public Power Supply System. The contract resulted in
the delivery to the TTC of the B&W simulator originally
built by Singer-Link for the Washington Nuclear Plant
(WNP) unit 1. Maintenance and operational support
for the B&W simulator was supplied by GE through
a modification to the Black Fox (a nuclear unit originally
planned by Public Service Company of Oklahoma)
simulator contract. The NRC is now leasing three full-
scope simulators with options to purchase. Access to
simulator time is available in the amount of 2,000
hours-per-year for the Black Fox simulator and 4,000
hours-per-year for both the W Standardized Nuclear
Unit Power Plant System (SNUPPS) and B&W
simulators. Access to simulator time for the CE ven-
dor design continued to be supplied through a con-
tract for time on the CE Calvert Cliffs simulator, in
Windsor, Conn.

Specialized technical training, separate from reactor
technology training, continued to be provided by mak-
ing available to NRC employees a few places in
regularly scheduled courses. Such courses typically
contain students from a wide variety of organizations
and are, therefore, not tailored to meet NRC needs.
During the fiscal year, a total of 21 such courses in-
volving 37 course-weeks were made available to the
NRC staff. Specialized technical training is also pro-
vided through contracting for courses which are at-
tended only by NRC employees or selected contrac-
tors. These courses are typically customized to meet

Several new courses and curricula were
added to programs offered at the NRC’s Tech-
nical Training Center at Chattanooga, Tenn.
In the picture, Bill Thurmond is instructing
technical managers in the use of control de-
vices and displays associated with boiling
water reactors.



71

specific NRC needs. During the fiscal year, 29 of these
courses involving 32 course-weeks were made available
to the NRC staff. Major courses of this type included
the Electric Technology and Codes, Independent-
Measurements, Non-Destructive Examination, Eddy
Current Testing, and Motorized Valve Actuators
Courses.

A number of specialized technical training initiatives
under way at the end of the fiscal year included courses
in Non-Power Reactor Technology Training,
Radiotherapy, and Cold Chemistry Review, as well as
courses being made available through the Occupational
Safety and Health Act. Program responsibilities for cer-
tain courses in the specialized technical training cur-
riculum have been shifted from other organizations to
the TTC in some cases. Incident Investigation Team
training, previously sponsored by Diagnostic Evalua-
tion Incident and Investigation Branch (DEIIB); the In-
specting for Performance Course, previously spon-
sored by NRR; and Site Access and Site Access
Refresher Training, previous sponsored by NRR, will
be funded and managed by the TTC commencing with
fiscal year 1989.

The NRC began the development of revised
qualification programs for its technical personnel in
fiscal year 1988 and will continue these activities
through the coming years. Since the technical train-
ing needs of headquarters technical positions were not
as well known as those of the Regional technical posi-
tions, a plan was developed to define these head-
quarters needs over a period of time. This plan was
designed to identify the headquarters technical posi-
tions for which qualification programs should be
developed and to provide a process for defining the
qualification and technical training requirements for
these technical positions. This plan was issued in
February, 1988 and had a number of phased milestone
dates. The Program Offices which participated in the
plan were NRR, NMSS, and AEOD. Phase 1 of the
plan called for identification, analysis, and grouping
of similar positions within Program Offices and was
completed in April 1988. Phase 2 called for identifica-
tion of training needs for the groups identified in Phase
1 and was completed in June 1988. Phase 3 called for
analysis, reconciliation, and feedback of earlier input
and was completed in August 1988. Phase 4 calls for
formalization of the qualification and training re-
quirements, as appropriate, by the Program Offices
and is scheduled for completion early in fiscal year
1989. In addition to the work done by the Program Of-
fices to develop the products for the different phases
of this plan, considerable instructional design con-
sulting expertise was made available to the process by
the Office of Personnel.

INCIDENT RESPONSE

Events Analysis. The NRC maintains a 24-hour-a-
day, 365-day-a-year Operations Center in Bethesda,
Md. The Operations Center is the NRC’s center for
direct communications, through dedicated telephone
connections, with licensed nuclear power plants and
certain fuel cycle facilities, providing the capacity to
receive reports of, and to deal with, significant events
at these facilities. The Center receives about 4,000
notifications each year from its licensees, primarily
nuclear power plant operators. During the first nine
months of 1988, there were 210 incidents (nine alerts
and 201 unusual events) reported to the Operations
Center under the NRC emergency classification
system.

The staff at the Operations Center evaluates
telephone notifications and, depending on the safety
significance of the event, notifies appropriate NRC
Headquarters 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 simply recording
the circumstances of the event for later evaluation to
immediately activating response organizations within
Headquarters and the affected NRC Region. Upon ac-
tivation, these response organizations monitor the
event to ensure that appropriate actions are being
taken to protect the health and safety of the public.
The NRC recognizes that the agency’s role is second-
ary to those of the licensee and off-site organizations,
whose immediate responses are definedin their own
emergency plans.

Each of the 4,000 events reported each year to the
Operations Center by a licensee is evaluated to deter-
mine whether it bears any generic implications for
other nuclear facilities. Event reports are screened for
this purpose early during the first working day after
receipt. Follow-up of plant specific events is ac-
complished by the appropriate Region. Where an event
indicates significant systems interaction and raises
questions as to plant safety, an AIT or an IIT may be
formed. Events that may be significant from a generic
standpoint receive additional in-depth evaluation and,
if appropriate, the NRC issues a generic correction,
such as an Information Notice or Bulletin, to poten-
tially affected licensees and construction permit
holders.

Operations Center. Considerable resources are
needed to maintain a prompt incident response
capability, which entails continuous staffing by well
trained individuals with appropriate facilities and tools
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to receive information, assess that information, and
communicate with other involved parties. During 1988,
the Operations Center was involved in several actual
events which, while not requiring complete activation,
necessitated the use of the Operations Center’s
capabilities. The Operations Center was staffed to
monitor the on-site explosion and fire of the auxiliary
transformer event at Palo Verde Nuclear Power Plant
in Arizona and to follow the electrical fire in a control
panel event at Calvert Cliffs Nuclear Power Plant in
Maryland. The telecommunications capability of the
Operations Center was used by NRC management in
teleconference discussions of a number of events that
were potentially significant but not enough to warrant
staffing of the Operations Center.

During 1988, a number of exercises dealing with
various accident scenarios and involving the Opera-
tions Center were conducted in order to confirm and
maintain the capabilities of the agency response per-
sonnel. Most of the scenarios were concerned with
reactor plant incidents. The exercises included full-
scale exercises at the Rancho Seco Nuclear Power Plant
(Cal.), River Bend Nuclear Power Plant (La.), Cook
Nuclear Power Plant (Mich.), Nuclear Fuel Services-
Erwin Fuel Cycle Facility (Tenn.), and three computer-
generated reactor accident simulations. All of these ex-
ercises were supported through the Operations Center.
Throughout the year, tours of the Operations Center
were frequently provided for representatives of other
NRC offices, industry, State and local government, and
foreign countries. The tours included detailed descrip-
tions of the NRC response role and typical activities
within the Operations Center during an exercise or
event.

Among the accident scenarios simulated in
NRC Operations Center exercises in 1988 was
one involving the Trojan Unit 1 nuclear power
plant at Prescott, Ore. The photo shows, in
the foreground, the Reactor Safety team chief
(1.) and the Protective Measures team chief (r.)
feeding information to the display panels
(right background) in the Executive Team
room. The information comes in from the
Trojan plant and NRC Region V Operations
Center in San Francisco, Cal., is analyzed by
the team chiefs and relayed to the Executive
Team for evaluation and response. At the
center in the Executive Team room is NRC
Executive Director for Operations, Victor
Stello, Jr., in his role as Executive Team
Director for the exercise.

Regional Response Capability. Each Regional Office
also maintains its own incident response capability and
an incident response center that is designed to work
with the Headquarters program. The extent of
Regional Office response to an incident would be based
on a pre-defined classification of the event. A Regional
base team and a Regional site team are assembled for
a significant event. Headquarters and the Region
monitor licensee performance until a decision is made
to dispatch a team on the site. An initial site team of
12 to 18 specialists led by the Regional Administrator
normally arrives at the site some two-to-eight hours
after being dispatched. Once the site team is fully
briefed by licensee management and the resident in-
spector, and is prepared to carry out its assignments,
the Chairman of the NRC or his designee would con-
sider transferring appropriate responsibility and
authority to the Regional Administrator.

Each Region has its own supplement to agency pro-
cedures for the NRC Incident Response Plan providing
specific implementation details. During fiscal year
1988, Headquarters and the Regions worked together
to standardize the regional supplements and reinforce
the agency-wide response capability. Regional
response capabilities are assessed annually, and the
Regions participate in several exercises each year, at
least one of which includes Headquarters participation.
In the event of an extended NRC response, the initial
site team would be augmented by a number of team
members from outside the Region,

Coordination with Other Federal Agencies. The In-
cident Response Branch (IRB) participated actively in
many Federal emergency response planning and



response activities directly involving other Federal
agencies in 1988. These activities included:

¢ National Response Team (NRT). The En-
vironmenta] Protection Agency-sponsored NRT is
responsible for national planning and coordination
of Federal preparedness and response activities for
hazardous materials incidents. It provides a
mechanism for consensus-building among its
member agencies on Federal policy questions, par-
ticularly related to the Clean Water Act and Super-
fund (Comprehensive Environmental Response,
Compensation, and Liability Act). NRC has been
particularly active in the NRT’s preparedness ac-
tivities and revisions to the National Contingency
Plan (NCP).

* Interagency Group on Energy Vulnerability. NRC
has participated regularly in this group, led by the
Department of Energy, whose purpose is to focus
on national policy issues relating to the vulnerabil-
ity of U.S. energy systems and to develop policy
options to assure adequate energy security for the
nation at a reasonable cost.

¢ COSMOS-1900. The NRC was actively involved
in the extensive Federal preparations for the possi-
ble September 1988 re-entry of COSMOS-1900, the
Soviet satellite powered by a nuclear power reac-
tor. NRC helped prepare supplementary pro-
cedures for the Federal Radiological Emergency
Response Plan (FRERP) and offered NRC radia-
tion monitoring and analytical capabilities and a
communications network to distribute the infor-
mation that would have been generated if the re-
entry had affected the United States. In late
September, the satellite containing the reactor was
successfully boosted to a higher orbit, obviating
the concern about re-entry.

Emergency Response Data System (ERDS). The
ERDS concept provides for licensee activated transmis-
sion of preselected plant data from the licensee to a
computer at the NRC Operations Center during
emergencies at commercial nuclear power plants. Im-
plementation work on ERDS was initiated during 1988,
including final adoption of the hardware and software
requirements for the system and beginning procure-
ment of the required hardware. Several briefings and
meetings were conducted for various Congressional
committees, members, and staff regarding H.R. 1570,
legislation which would have mandated an ERDS.
Although the legislation did not pass, implementation
is currently under way with voluntary licensee par-
ticipation. Efforts on arranging licensee participation
have included briefings for the Nuclear Utility Manage-
ment and Resources Committee (NUMARC) and
various individual utilities. Completion of the user-
interface software and the establishment of several

plant connections are expected in 1989; the remaining
plant connections are expected over a two-to-three-
year period.

Continuity of Government (COG) Program. During
1988, IRB developed, with the assistance of Systems
Research and Applications Corporation, guidance
needed to establish the COG program at Headquarters
and the Regions. The program deals with the NRC’s
role in a national security emergency. On June 30, 1988,
NRC issued Manual Chapter 0601, ““Continuity of
Government Program,”” which defines the objectives
of the COG program and the authorities and respon-
sibilities for the activities to be performed and a COG
handbook, the Appendix to Manual Chapter 0601,
which describes the NRC'’s role in support of Federal
COG operations and the responsibilities of NRC
emergency teams in carrying out that role. This pro-
gram will be implemented within the NRC during the
next several years. The IRB also developed a proposed
rule, 10 CFR Part 50.54(dd), '’Licensee Action During
National Security Emergency,”” issued for comment on
July 7, 1988, to allow licensees to take action that
departs from approved Technical Specifications, dur-
ing a national security emergency.

Emergency Response Training. IRB issued for com-
ment NRC incident response training requirements for
both Regional and Headquarters response personnel
and developed a course that covered the technical
training requirements for reactor accident protective
measures assessment (Protective Measures Manual,
NUREG/BR-0132). The course covered standardized
procedures and computer codes for assessment of
public protective actions, projection of consequences,
accessing weather information and interacting with
other Federal response organizations. This training
course has been presented to Headquarters and the
Regions. As aresult, all NRC response personnel with
responsibilities for assessing protective measures dur-
ing a reactor accident will have a common basis for
their assessments, using the same tools and
procedures.

A similar training and procedure development pro-
gram is under way for the reactor safety personnel
responsible for assessing reactor conditions and acci-
dent mitigation. A pilot course is under development
in cooperation with NRC’s Office of Regulatory
Research and the Technical Training Center which is
designed to assure that the response staff is kept
abreast of ongoing severe accident research and is
prepared to perform an independent assessment of
operator actions. The course will include core-damage
sequences, severe accident phenomenology, severe ac-
cident insights, event classification, and Emergency
Operating Procedures (EOPs). Training development
programs for response management, fuel cycle ac-
cidents, and materials accidents are planned for 1989.
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During 1988, approximately 400 NRC response per-
sonnel were trained by IRB and Regional Emergency
Response Coordinators with respect to the NRC role,
incident response functions, and severe reactor acci-
dent analysis, based on the ‘‘Pilot Program: NRC
Severe Reactor Accident Incident Response Training
Manual”’ (NUREG-1210).

IRB has continued to support the Federal Emergency
Management Agency (FEMA) effort to train State and
local response personnel. Instruction on reactor con-
cepts and accidents has been presented at several
FEMA courses at the Emergency Management Institute
in Emmitsburg, Md.

Emergency Response Technical Tool Development.
IRB continued to develop tools to assist in assessing
the severity and possible consequences of reactor ac-
cidents. ““Source Term Estimation During Incident
Response to Severe Nuclear Power Plant Accidents”’
(NUREG-1228) was completed in 1988. This new
method of estimating off-site consequences of reactor
accidents is based on consideration of dominant acci-
dent conditions. Development continued on a new
consequence projection code for use in response to a
reactor accident. A draft of the code was issued to
Headquarters and the Regions for trial use. The code
includes the NUREG-1228 source term estimation

methods and is designed to be used by responders
who may not have extensive backgrounds in source
term estimation.

IRB is developing a Reactor Safety Assessment
System (RSAS) for use bythe Reactor Safety Team to
assist in assessments of core status, in development
of actions to restore plant stability, and in verifying the
success of mitigative actions during emergencies at
nuclear power plants. The RSAS system will provide
the capability to represent, collect, store, and process
the knowledge and plant specific information required
for the assessments.

The RSAS concept consists of generic models con-
taining core protection knowledge for PWR and BWR
types and will have the capability to extend the models
to plant-specific versions. The knowledge base in
RSAS includes critical safety function success criteria,
available success path options, operational considera-
tions from each of the NSSS vendors’ emergency pro-
cedure guidelines, transient recognition rules, and
severe accident insights.

RSAS development work in 1988 concluded with the
testing of a PWR prototype using a Combustion
Engineering plant. Extension of this system to selected
PWR plant-specific versions and the development of
the BWR generic model are planned for 1989.



Nuclear Materials Regulation

Chapter

The NRC’s Office of Nuclear Material Safety and
Safeguards (NMSS) and NRC's five Regional Offices
administer the regulation of nuclear materials, as dis-
tinct from nuclear reactor facilities (discussed in Chap-
ters 2 and 3). The NRC regulates nuclear materials by
conducting three broad programs: fuel cycle and ma-
terial safety, discussed in this chapter; materials and
facilities safeguards, discussed in Chapter 6; and waste
management activities, discussed in Chapter 7.

Activities covered in this chapter include licensing,
inspection, and other regulatory actions concerned
with (1) the conversion of uranium ore concentrates
(after mining and milling) to uranium hexafluoride; (2)
conversion of enriched uranium hexafluoride to cer-
amic uranium dioxide pellets and their subsequent
fabrication into light water reactor fuel; (3) production
of naval reactor fuel; (4) storage of spent reactor fuel;
and (5) production and use of reactor-produced radio-
isotopes ("’byproduct material”’).

Highlights of actions completed during fiscal year
1988 include:

* More than 100 licensing activities dealing with fuel
cycle plants and facilities.

¢ Approximately 100 fuel facility inspections and
2,800 material licensee inspections, which iden-
tified almost 1,900 violations.

* Seven team assessments at major material licensee
facilities.

* More than 5,000 licensing actions on applications
for new byproduct materials licenses and amend-
ments or renewals of existing licenses.

FUEL CYCLE LICENSING
AND INSPECTION

Fuel Cycle Licensing Activities

Licensing actions associated with the possession and
use of source and special nuclear material continued
to require significant staff effort. Special nuclear ma-
terial licenses were issued at reactor sites to allow early
receipt and storage of new fuel before the receipt of
the operating license.

By the end of this fiscal year, the NRC had completed
more than 100 fuel cycle licensing actions. Table 1
shows the number of licensing actions by category.

Efforts to Improve
Fuel Cycle and Materials Safety

In October 1986, NRC published an independent
"’Materials Safety Regulation Review Study Group
Report,”” in which recommendations were made for
improving the efficiency and effectiveness of the fuel
cycle and materials safety regulatory programs, The
NRC staff evaluated this report, offered its own ideas,
and initiated several improvements. The NRC staff:

¢ Increased coordination with other Federal agen-
cies, such as the Occupational Safety and Health
Administration (OSHA) and the U.S. Environ-
mental Protection Agency (EPA), to ensure that
there were no “regulatory gaps’’ among the
agencies.

* Initiated a rulemaking effort and a contractor study
to provide better accountability of generally li-
censed devices.

¢ Continued work on a radiographer equipment rule
and the third-party certification of radiographers.

¢ Completed more operational safety team
assessments, expanding the program to include
major materials licensees and a uranium mill.

* Began a pilot program for using performance eval-
uation criteria to identify factors that could lead
to future operational safety problems with material
licensees.

* Drafted technical positions for improved safety in
areas such as chemical safety, fire safety, manage-
ment controls/quality assurance, and safety-related
instrumentation and maintenance.

¢ Increased training requirements for license review-
ers and inspectors, in radiological and in non-
radiological safety areas.

¢ Held numerous workshops and seminars to im-
prove communications within the Agency and be-
tween NRC and its licensees.
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Table 1. Fuel Cycle Licensing Actions Completed in FY 1988

Category

No. of Actions

Uranium Fuel Fabrication

Uranium Hexafluoride Production
Fresh Fuel Storage at Reactor Sites
Critical Mass Materials

Interim Spent Fuel Storage

Storage of Reactor Low-Level Waste
Uranium Fuel Research & Development
Advanced Fuel Research & Development
Other Source Material

Radiological Contingency Planning
Decommissioning

Remedial Actions

All Categories

40
10

7
10

_NOONUTWX

104

¢ Issued a newsletter to fuel cycle and nuclear
material licensees to inform them of NMSS regu-
latory and programmatic initiatives of importance
to them.

Regulation of Uranium Enrichment

On April 22, 1988, the Commission published in the
Federal Register an Advance Notice of Proposed Rule-
making on the regulation of uranium enrichment. The
Commission is considering the addition of new regula-
tions (10 CFR Part 76) specific to uranium enrichment.
The construction and operation of uranium enrichment
facilities currently would be licensed under the Com-
mission’s regulations in 10 CFR Part 50, which pertain
to all types of production or utilization facilities, in-
cluding nuclear power plants. The Federal Register
Notice presented the Commission’s analysis of the
applicability of Part 50 and other pertinent regulations
to uranium enrichment facilities. The Notice also pre-
sented general design criteria specific to uranium
enrichment facilities and posed questions to elicit com-
ments on whether a separate set of regulations for
uranium enrichment licensing is desirable.

The NRC received comments from 14 different
organizations and the staff was analyzing these com-
ments at the end of this fiscal year.

NRC staff continued informal discussions with
URENCO, Ltd., a group of companies established in
1971 in the Federal Republic of Germany, the Nether-
lands, and the United Kingdom to pursue possible
establishment of a uranium enrichment facility in the
United States, to be licensed by the NRC. URENCO

has indicated that it is discussing a partnership agree-
ment with Duke Power Company and Fluor Daniel,
for the purpose of introducing URENCO gas centrifuge
technology into the United States.

West Chicago: Kerr-McGee
Rare Earths Facility

At the direction of the Atomic Safety and Licensing
Board, the staff issued a Draft Supplement to the Final
Environmental Statement on the West Chicago, Ill.,
facility. Comments received are being evaluated to
prepare the Final Supplement for issuance in fiscal year
1989. At issue are decommissioning and the on-site
stabilization of thorium-bearing wastes. Concurrent
with this action, the NRC received a draft proposed
amendment of the Agreement between the State of
Illinois and the NRC which would extend the jurisdic-
tion of the State over radioactive materials, to include
the type of waste at the West Chicago site. If NRC ap-
proves the amendment to the State Agreement, Illin-
ois would assume jurisdiction over the site and the
proposed disposition of the waste. (See the 1986 NRC
Annual Report, p. 88, for background.)

West Valley Demonstration Project Oversight

Through 1988, the Commission staff continued its
safety oversight activities at the West Valley Demon-
stration Project (WVDP) near Buffalo, N.Y., which the
U.S. Department of Energy (DOE) manages. The
WVDP’s purpose is to demonstrate the solidification
and preparation of high-level radioactive waste for
disposal in a Federal repository. Removing dissolved



cesium from the supernatant (i.e., liquid) portion of
the waste is the first phase of solidification and began
in early 1988. The cesium that is removed will be
combined ultimately with the sludge (i.e., solid) por-
tion of the high-level waste, which contains most of
the other radionuclides. Beginning in 1992, the com-
bined wastes will be solidified in borosilicate glass.

The staff monitors public health and safety aspects
of the WVDP by frequently inspecting the West Valley
site and by reviewing Safety Analysis Reports that
DOE submits. DOE normally submits a separate Safety
Analysis Report for each segment of the waste solidif-
ication process. The staff reviews each submittal and
issues a corresponding Safety Evaluation Report,
drawing conclusions about the public safety implica-
tions of the process segment in question. In 1988, the
staff issued a Safety Evaluation Report for the final seg-
ment of the cesium-removal process, making some
recommendations but concluding that the operations
would not endanger public health or safety. Before hot
startup of the cesium-removal process, the staff con-
ducted a week-long monitoring program involving
specialists in fire protection, effluent control, emer-
gency planning, welding, and quality assurance to
assess DOE’s operational readiness. The team made
some suggestions, but concluded that DOE was pre-
pared to operate the process safely. The staff is conti-
nuing to monitor the cesium-removal activities and is
beginning the safety analysis review for sludge proc-
essing and glassmaking.
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ORIGINAL SPENT FUEL
STORAGE RACK ARRANGEMENT

Because a permanent or retrievable spent fuel storage facility will
not be available for at least several years, utilities continued in 1988
to make plans to expand existing storage capacity by means of “‘re-

Interim Spent Fuel Storage

The Nuclear Waste Policy Act of 1982 (NWPA) estab-
lished the requirement that utilities take primary re-
sponsibility for interim storage of their spent fuel until
a Federal repository or monitored retrievable storage
(MRS) installation is available. Such a facility is, by cur-
rent estimates, a decade or more away. Thus, utilities
are continuing to develop plans for providing addi-
tional storage capacity as they approach the current
storage limits of their reactor pools.

Where possible, utilities continue to re-rack spent
fuel pools, a measure that has extended storage capac-
ity for most reactors into the 1990’s. Besides re-racking,
some utilities are considering rod consolidation as a
means of increasing pool capacity. On-site dry storage
of aged spent fuel in modular units is also being con-
sidered as a means of meeting storage needs.

In 1986, NRC issued the first two licenses for dry
spent fuel storage to the Virginia Electric Power Com-
pany (VEPCO) for its Surry nuclear power plant and
to the Carolina Power and Light Company (CP&L) for
its H.B. Robinson nuclear power plant. The NRC staff
continued to monitor developments as the facilities
were constructed and storage cask and canisters were
fabricated. Design changes led to additional technical
reviews and license amendments.
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racking.’” A typical re-racking scheme for on-site spent fuel pools
is shown above,
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In March 1988, the NRC staff issued letters of ap-
proval with related safety evaluations for two topical
reports. Nuclear Assurance Corporation (NAC) sub-
mitted the first report for its model storage/transport
(S/T) dry spent fuel storage cask design—a stainless
steel and lead cask design with a capacity of 26 PWR
fuel assemblies. FW Energy Applications, Inc., a
Foster-Wheeler company, submitted the second topical
report for its model modular vault dry store (MVDS).
The MVDS is a concrete modular vault design with a
capacity of 83 PWR or 150 BWR assemblies per module.
In September 1988, the NRC staff issued a letter of ap-
proval, with a related safety evaluation for a modified
NAC cask design. In this case, the cask body design
was that of the NAC S/T cask, but a new fuel basket
design and analyses were submitted for the storage of
consolidated PWR fuel rods in 28 steel canisters. This
cask has the capacity to store fuel rods from 56 PWR
assemblies.

The NRC staff is reviewing five topical reports on
dry storage casks of varying designs submitted by
NAC, Transnuclear, Inc., Combustion Engineering,
Nuclear Packaging, Inc., and General Nuclear Sys-
tems, Inc., and one topical report on a modular con-
crete and stainless steel canister dry storage system that
NUTECH, Inc., submitted. If NRC staff finds these
reports acceptable, a utility may reference them in a
license application or in an amendment to an existing
10 CFR Part 72 license, to expedite the review of a pro-
posed dry storage system or a proposed modification
to an existing system.

To further streamline the licensing process for use
of spent fuel dry storage casks at reactor sites, the NRC
staff has initiated rulemaking through amendments to
10 CFR Part 72. The rulemaking is consistent with that
contemplated by Congress in the NWPA for ““use at
the sites of civilian nuclear power reactors without, to
the extent practicable, the need for additional site-
specific approvals by the Commission.’” Draft criteria
and standards have been prepared to provide for for-
mal certification of dry spent fuel storage cask designs
and for the use of certified casks by reactor operators,
under a general license. The proposed rule is expected
to be published for public comment in fiscal year 1989.

Technical Staff Training

An intensive effort to increase the technical training
opportunities of the staff began in this fiscal year.
Working with NRC’s Technical Training Center and
the Regions, NMSS began several parallel efforts:

e The training requirements for fuel cycle and mate-
rials inspectors were revised to include additional
courses in the radiological and non-radiological
risk areas.

® Arrangements were made with the OSHA and
local universities to allow NRC employees to at-
tend fire protection, chemical safety, and hazard-
ous materials courses.

¢ Formal training requirements for NMSS Head-
quarters staff were drafted and were being inte-
grated with other Agency training needs.

¢ Coordination with the Office of Governmental and
Public Affairs continued, as NMSS and Regional
staff attended several courses with their Agree-
ment State counterparts. Included were courses
in health physics, well-logging, and inspection
procedures.

MATERIALS LICENSING
AND INSPECTION

The NRC currently administers approximately 8,200
licenses for the possession and use of nuclear materials
in applications other than the generation of electricity
or operation of a research reactor. The program is de-
signed to ensure that activities involving such uses of
radionuclides do not endanger the public health and
safety. The NRC Regional Offices administer all ma-
terials licenses, with the exception of exempt distri-
bution licenses and sealed-source and device design
reviews,

The NRC completed nearly 5,300 licensing actions
during this fiscal year. Table 2 shows the number of
new licenses issued, amendments completed, and
license renewals issued by Headquarters and each
Region. In addition, the 29 Agreement States admin-
ister about 16,500 additional licenses and NRC Re-
gional staff completed more than 2,000 inspections of
materials facilities. Table 3 shows the number of NRC
byproduct material licenses by type of use.

Naturally Occurring and Accelerator-
Produced Radioactive Materials (NARM)

In an August 1987 memorandum, the Conference of
Radiation Control Program Directors (CRCPD) once
again urged that the NRC seek legislative authority to
regulate NARM. (The CRCPD comprises Radiation
Control Directors from all States and territories.)
NARM includes radionuclides such as radon and
radium,.

Because NARM exists in the environment, in homes,
in medical institutions, in consumer products, and
in industrial applications, the issue of Federal control
over NARM is very old and very complex. In March
1988, the NRC published a report entitled “’Naturally
Occurring and Accelerator-Produced Radioactive Ma-



Table 2. Byproduct Licensing Actions for FY 1988

Sealed

NRC New Licenses Amendments Renewals Sources/Devices Total
Region I 220 1,071 304 0 1,595
Region 1II 87 425 142 0 654
Region III 179 1,418 510 0 2,107
Region IV 71 153 336 0 560
Region V 20 135 37 0 192
HQ 18 44 12 81 155
Total 595 3,246 1,341 81 5,263

terials —1987 Review’” (NUREG-1310). The report pre-
sented a review of NARM sources and uses, as well
as associated incidents and problems. It provided a
review of previous Congressional and Federal agency
actions on radiation protection matters, in general, and
on NARM in particular, to develop an understanding
of existing Federal regulatory activity regarding ioniz-
ing radiation and control of NARM. In addition, State
controls over NARM were reviewed. With this as back-
ground, eight questions were examined in terms of
whether the NRC should seek legislative authority to
regulate NARM. The assessment of these questions
served as a basis for developing and evaluating five
options. The evaluation of those options led to two
recommendations.

NUREG-1310 contains-a conclusion that "’the unreg-
ulated NARM risks are not rising to a level that would
suggest they should be the next target of Congressional
legislation.”” In May 1988, the Commission met with
the NRC staff, the Chairman of the Committee on In-
teragency Radiation Research and Policy Coordination
(CIRRPC), and the Chairman of the CRCPD. In a July
1988 letter, the Commission decided to refer the issue
of Federal regulation of NARM to CIRRPC, since that
body was created to coordinate Federal policy on radi-
ation and is able to make recommendations on the
appropriate designation of responsibilities for regula-
tion of NARM. Subsequently, CIRRPC agreed to study
the issue of Federal regulation of NARM and commit-
ted to completing its study by early 1990.

Oversight Program

In the first full year following the 1987 reorganiza-
tion of NRC (see Chapter 1 of 1987 NRC Annual Report),
NMSS became responsible for more than 100 full-time
equivalent (FTE) units of Regional fuel cycle and
materials licensing and inspection activity.

To ensure that the programs were technically sound,
consistent, and efficient, and to provide useful tech-
nical guidance, NMSS and the Regions expanded the
National Program Review process. The process in-
cluded accompaniments of inspectors, workshops for
fuel cycle and materials staffs, a Headquarters/Regional
meeting on policy and budget issues, program assess-
ment visits, and monthly conference calls on generic
materials safety issues. Numerous activities took place
throughout the year on Regional licensing, inspection,
enforcement, and incident response.

Industrial Uses

Reactor-produced radionuclides are used extensively
throughout the United States in both civilian and
military industrial applications, such as industrial
radiography, manufacture of gauging devices, gas
chromatography, and well-logging. The general public
also uses them in various consumer products such as
household and industrial smoke detectors. The NRC’s
evaluation, licensing, and inspection program is
designed to ensure that these activities pose no undue
risk to the public health and safety.

Industrial Radiography. This form of non-destruc-
tive testing uses radiation from byproduct material
sources to examine the internal structure of materials.
NRC'’s radiography licensees perform testing within
fixed radiography facilities or at temporary job sites.
Portable devices can contain radiation sources of up
to 200 curies of iridium-192 or up to 100 curies of
cobalt-60. Devices at fixed facilities can contain sources
of up to several hundred curies. At the end of this fis-
cal year, NRC had issued 276 active radiography licen-
ses; of these, 67 were for operations in fixed facilities
and 209 for use at temporary job sites.
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Table 3. Distribution of Byproduct Material Licenses by Type of Use

Use No. of Licenses
ACADEMIC 79
MEDICAL

Medical Institutions and Private Practice 2,017
Eye Applications 52
Mobile Nuclear Medicine 20
Teletherapy 254
Veterinary 5
In Vitro Testig Laboratories 109
Nuclear Pharmacies 46
Medical Product Distribution 23
Pacemakers 78
All Medical 2,604
COMMERCIAL/INDUSTRIAL

Well-Logging 151
Field Studies 3
Gauges and Measuring Systems 2968
Commercial Manufacturing and Distribution 182
Nuclear Laundries 4
Leak Testing and Instrument Calibration 94
Waste Disposal 18
General License Distribution 83
Exempt Distribution 149
Radiography 276
Irradiators 235
Research and Development 722
Civil Defense 31
All Commercial/Industrial 4,916

After the Materials Safety Regulation Review Study
Group (MSRRSG) published a recommendation that
NRC reconsider radiographer certification, the Amer-
ican Society of Nondestructive Testing (ASNT) formed
a special task group to develop a formal certification
program. NRC expended considerable effort on this
in 1988, working with the task group to develop an
acceptable program. The task group developed three
draft working papers for the certification package:
(1) “ASNT Certification Program and Qualification
Requirements for Industrial Radiation Safety Person-
nel”’; (2) ““Code of Ethics for Radiographers Certified
by ASNT’’; and (3) “ASNT Certified Radiographer
Program Complaint and Hearing Procedure.”” At its
Fall 1988 meeting, the ASNT Board of Directors ap-
proved (with some modification) the certification
program package presented by the task group. Imple-
mentation of the program will depend on NRC's
endorsement and supporting rulemaking effort.

The NRC completed action on a contract with the
State of Texas to develop a radiography examination
question bank. Texas uses this question bank in its
State agency-administered testing program to verify
that radiographers working for State agencies are ade-
quately trained in radiation. NRC has considered
adopting a regulatory program, similar to that imple-
mented by Texas, as an alternative to the AGNT Cer-
tification Program. ASNT has also indicated that it
might incorporate the Texas examination into its
program.

In February 1988, the Commission unanimously ap-
proved publication of proposed amendments to 10 CFR
Part 34 for improving the reliability and safety of
radiographic equipment. The amendments would re-
quire the use of audible alarming dosimeters by radi-
ographic personnel, and would require reporting of
equipment failures to NRC. Because of numerous re-



quests, NRC extended the public comment period an
additional 90 days, to August 1988, recognizing that:
(1) the proposed rule is considered to be important;
(2) the rule would effect major changes in existing
equipment; and (3) the industry needed additional
time to estimate life-time costs.

General License Effectiveness. There are two types
of NRC licenses for byproduct, source, and special
nuclear materials: specific and general. Specific licenses
are documents issued only to individually named per-
sons or organizations, after application and NRC
review. General licenses take effect without the is-
suance of license documents to particular persons.
However, the manufacturer of products to be
distributed to these ‘’general licensees’” must apply to
the NRC for a specific license. Before issuing this type
of specific distribution license, the NRC conducts a
thorough safety analysis of the product. If the product
meets the criteria for a general license and the regula-
tions contained in 10 CFR Parts 32, 40, and 70, the NRC
grants the applicant a specific license for distributing
the product to general licensees.

An estimated 200,000 devices are used throughout
the country under the general license provisions. The
bulk of these are relatively low-hazard devices, such
as the tritium exit signs used in office buildings and
in aircraft. Experience has also shown that the more
hazardous devices—the gauges that contain radioac-
tive sources—have been able to survive trials of explo-
sion, fire, and even the weight of heavy earth-moving
equipment, with sources intact.

The NRC continued its efforts to improve the
regulatory framework for the distribution of source,
byproduct, and special nuclear materials under a
general license. One initiative involves entering into

The in-line density gauge at the top of the
photo is used at a paper factory to control the
flow of slurry during operations. The gauge,
which is attached to the vertical flow-pipe,
consists of a radionuclide source (at right) and
a detection device (left, with label visible).

81

a computer system all transfers of devices and
materials as reported to the NRC via quarterly reports
from the specific licensees authorized to distribute to
general licensees. This national registry improves the
tracking of devices and users of the devices in the
United States. Another initiative is a proposed
rulemaking that would create a registration and report-
ing program for nuclear gauges, more hazardous than
other generally licensed devices. Within the framework
of such a rule, NRC would periodically send a notice
to each general licensee, who would respond by in-
dicating that the gauge is still in use or by reporting
to whom it had been transferred. Non-respondents
would be contacted by telephone and/or field inspec-
tion. A third initiative involves an examination of
broader issues associated with the general license pro-
gram, such as: Should generally licensed devices be
required to be tested by a third party? What are the
appropriate quality assurance requirements for the
design and manufacture of generally licensed devices?
What is the appropriate upper bound on curie content
of generally licensed devices? What are acceptable uses
and environments for generally licensed devices?

The staff has budgeted for a mail survey of approx-
imately 2,000 general licensees in fiscal year 1989. One
major benefit of this survey would be the establishment
of a regulatory presence vis-a-vis the general licensees.

Source/Device Registration. The NRC and the
Agreement States maintain a sealed-source/device
registration program which helps to expedite the
licensing review process when new requests for
sources or devices are received. During this fiscal year,
the staff completed more than 80 safety evaluations for
radioactive sources and containment devices. The com-
puterized registry system for approved sealed sources
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and devices is revised twice a year, producing 200
reports to NRC Regional Offices, Agreement States,
the Center for Devices and Radiological Health
(CDRH), and the Atomic Energy Control Board of
Canada. This fiscal year, approximately 30 special
reports were produced for the NRC and other govern-
ment users. Two comprehensive regulatory guides
(10.10, 10.11) are widely used to augment the registra-
tion program.

NMSS staff assisted State, local, and Indian tribe
program staffs with auditing sealed-source/device
registrations of Agreement States and provided in-
structors at training programs. The NRC is working
with the CDRH and the CRCPD to incorporate the
CDRH ‘‘Radioactive Materials Reference Manual’’ in-
to the NRC’s computerized registry. This will be done
to help the Agreement States improve management
of source/device designs which contain naturally oc-
curring and accelerator-produced radioactive materials.

Irradiator Rule. The staff worked on a proposed rule
to specify radiation safety requirements and license re-
quirements for the use of licensed radioactive materials
in large irradiators. The safety requirements would
apply to large panoramic irradiators and certain under-
water irradiators. The rule would not cover self-
contained irradiators, instrument calibration,
teletherapy, or non-destructive testing (i.e.,
radiography). NRC will encourage industry and the
general public to comment on the proposed rule,
which is planned for publication in the spring of 1989.

New Uses of Byproduct Material. The Commission
resolved the issue of licensing neutron-irradiated topaz
for distribution to unlicensed persons. Several alter-
natives were considered in the effort to find a balance
between avoiding unjustified exposures to the public
and allowing distribution of a product in large demand
which has an acceptably small radiological conse-
quence to the consumer. It was determined that NRC
will license only the distribution of finished, cut topaz.
The staff plans to control distribution of these gems
to two basic groups of applicants: domestic reactors
and commercial importers. Both groups of applicants
will be subject to similar regulatory requirements. The
NRC has received three applications for licensing con-
sideration pursuant to the conditions in 10 CFR Parts
30 and 32. Since receipt of the applications, NRC con-
ducted two pre-licensing site visits to review in-
strumentation and procedures. As of the end of
September 1988, the NRC staff had completed its find-
ings on one application and will issue a license.

The NRC, the Federal Aviation Administration, and
the Agreement States worked together to resolve a
technical licensing issue on another new use of
byproduct material in a system designed to detect ex-
plosives in baggage. This device uses a moderated

californium-252 source (Cf-252) that activates nitrogen
(a component of all known explosives). Once the
Cf-252 source activates nitrogen, the system detects
nitrogen’s emissions; personnel then remove the bag-
gage alleged to contain the explosives. This type of
system for detecting explosives is planned for use in
several major international airports across the coun-
try. During the reporting period, the staff completed
and issued the environmental assessment on this
device, with a finding of no significant impact.

Medical Uses

Medical Program Improvements. The NRC has in-
creased its emphasis on the safe medical use of
byproduct material. The first phase of the improve-
ment program included increased staffing of Head-
quarters operations and improved communications
with other Federal agencies and medical organizations.
The next phase will include increased Regional staff-
ing and inspection frequency for medical-use licensees.

Training Standards. The NRC requested public com-
ment on the appropriate training and experience
criteria for all individuals who participate in the
medical use of byproduct material. NRC has also hired
a contractor to study training programs, accreditation
and certification programs, and State requirements for
accrediting such training. The NRC may revise its train-
ing and experience criteria after analyzing the com-
ments and the contractor’s report.

Quality Assurance in Medical Uses. In response to
reports of numerous errors involving medical uses of
byproduct materials, the NRC published for comment
a prescriptive rule to require specified procedures for
basic quality assurance. The basic quality assurance
rule addressed simple human error, particularly in
communications, assumptions, and calculations,
where serious errors originate. The public comments
that NRC received indicated that a prescriptive rule
would prove unworkable for licensees, because of
widely different individual circumstances, and the fact
that many licensees already have effective quality
assurance programs to help people avoid errors.

The Commission directed the staff to develop a
performance-based rule for public comment. The staff
began drafting a rule that will require licensees to im-
plement basic quality assurance procedures to avoid
errors, and that will allow flexibility in the design of
the procedures. The staff also began to develop a
regulatory guide to accompany the rule, and a pilot
program to test the rule and regulatory guide in trial
use.

Advisory Committee on the Medical Uses of
Isotopes. The Advisory Committee on the Medical
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The instrument shown is one of several
which now permit the use of radioactive ma-
terial (in this case, iridium-192) in the treat-
ment of intercavital or interstitial cancers
without the danger of radiation exposures to
medical personnel during the treatment. The
German-designed “‘remote afterloader’’
shown carries up to 12 catheter tubes to be in-
serted near the cancerous tissue. The radio-
active material in the barrel of the device can
be run through the catheters until it is in place
in the tissue. The entire operation is con-
trolled and timed with the use of a computer
in an adjacent room.

Uses of Isotopes (ACMUI) was established in July 1958.
The ACMUI comprises qualified physicians and scien-
tists who consider medical questions referred to it by
the NRC staff and provide expert technical advice on
the medical uses of byproduct material. The ACMUI
also advises the NRC staff, as required, on matters of
policy. During this fiscal year, ACMUI met to discuss
the Commission’s proposed quality assurance rules for
medical uses, and presented its conclusions at a Com-
mission meeting on April 1988. The ACMUI also
helped the NRC staff develop resolutions of technical
issues that licensees raised. Membership of the com-
mittee is shown in Appendix 2.

EVENT EVALUATION AND RESPONSE

The NRC continued to review and analyze opera-
tional safety data from nuclear fuel facilities and
materials licensees. NRC also maintained its ability to
respond to events at these facilities. The Agency con-
ducted an exercise of its Protective Measures Team on
April 12, 1988. This exercise, which included the Chair-
man, the Executive Director for Operations (EDO),
staff from several offices and from other agencies, such
as the Federal Bureau of Investigation, simulated a
criticality accident at a fuel cycle facility. The exercise
was designed to train the participants in their respon-
sibilities. A post-exercise critique allowed participants
to recommend improvements in NRC’s ability to re-
spond to future events.

The staff continued its work on an Emergency
Preparedness Rule for fuel cycle and other materials

licensees. The rule will require about 30 licensees to
have emergency plans, to notify local authorities in
case of an accident, and to recommend protective ac-
tions for the public when necessary. The staff for-
warded the final rulemaking to the Commission in July
1988 and the Commission approved the rule with cer-
tain modifications. The staff was working to resolve
several technical and policy issues as the fiscal year
ended.

Response to Significant Events

Polonium-210 Contamination from Static
Eliminators. The failure of polonium-210 static
eliminators that the Minnesota Mining and Manufac-
turing Company (3M) manufactured and widely
distributed to general licensees was first apparent
when contamination was noted at the Ashland
Chemical Company facility at Easton, Pa. in January
1988. The incident required NRC to determine the
scope of the problem and the implications for
radiological health and safety to both employees of the
general licensees involved and members of the general
public. The NRC issued four Immediately Effective
Orders, including one to 3M requiring 3M to stop
distributing the static elimination device and one to
about 22,000 general licensees requiring them to stop
using the static elimination devices and to return them
to 3M for testing. These actions prevented the poten-
tial contamination of various products, including con-
sumer products such as food, beverages, cosmetics,
and medical supplies. NRC did not find any indica-
tions that the public had been harmed because the
device failed.
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The polonium-210 static eliminator shown abeve (ruler is in cen-
timeters) is similar to units manufactured by the 3M Company
which proved faulty. Contamination from leaks in the units caused
the NRC to halt production and order recall of the units. Below
is enlarged “‘fractograph’’ showing in detail the deterioration of
the epoxy adhesive holding the zirconium pyrophosphate
microspheres containing the polonium-210.

NRC also provided guidance to other Federal agen-
cies, NRC Regional Offices, Agreement States, and
licensees. The guidance included radiological dose and
risk assessments, background for bioassay sampling
and assessment, and remedial action plans to protect
against the spread of radioactive contamination.

Cesium-137 Contamination from Waste Encapsula-
tion and Storage Facility (WESF) Sources. The staff has
provided support to the Agreement State of Georgia
since June 1988, when one of Georgia’s commercial ir-
radiator licensees experienced widespread contamina-
tion at its facility. The contamination was apparently
caused by the failure of one or more cesium-137
sources, which are used to sterilize medical products.
Radiation Sterilizers, Inc. (RSI) in Decatur, Ga.,
possesses 252 WESF sources, each containing approx-
imately 50,000 curies of cesium-137 as cesium chloride,
a highly soluble salt. DOE produced the WESF sources
and leased them to RSI, and is managing the decon-
tamination and recovery operations at the RSI facility
in Decatur.

NRC’s support included providing technical
assistance, conducting contamination checks of prod-
ucts that RSI sent out before the incident was
discovered, acting as liaison with the Food and Drug
Administration (FDA), and ensuring that the three
other irradiators that NRC and two Agreement States
authorized to use WESF sources took appropriate ac-
tions. NRC also closely monitored DOE’s efforts to
identify the failed source(s) and the cause(s) of the
failure in order to determine what additional actions
the other three WESF users might need to take.

Performance Evaluation Factors

Region III completed a trial program to examine
potential performance evaluation factors at materials
licensee facilities, on the basis of 98 routine materials
inspections.

These performance evaluation factors, like the reac-
tor program’s performance indicators, are used to help
improve licensee performance. However, the type of
information applicable to the materials program is
broader because of the wider spectrum of activities
covered and because the information available on
equipment performance and operating conditions is
not as data-intensive. Rather, types of information
available are primarily early subjective warnings or the
precursors of slumping licensee performance (mainly
in management-related areas.)

From these 98 inspections, the Region III staff iden-
tified 13 licensees who exhibited signs of lapsing per-
formance, such as lack of management controls and



inadequate staff training. Follow-up actions by the
Regional staff ranged from telephone discussions with
the licensee to imposition of new license conditions,
depending on the specific case.

The staff has now expanded this pilot program to
all five Regions. NMSS issued a directive in July 1988
calling for each Region to conduct a one-year program
using performance evaluation factors, to help NRC
identify early symptoms of slipping performance.

Operational Safety Team Assessments

The NMSS staff expanded its use of operational
safety team assessments to include six large materials
licensees and one uranium mill. These assessments dif-
fered from routine inspections because they used a
team of experts (in such areas as fire protection, radia-
tion safety, emergency preparedness, safety-related in-
strumentation and maintenance, and criticality safety)
to evaluate licensee performance and to learn generic
lessons and apply that new knowledge at similarly
licensed facilities. The assessment teams included
representatives from the Regions, NRC Headquarters,
and other Federal agencies, such as OSHA and the
Mine Safety and Health Administration. The seven
facilities chosen were Teledyne (N.].), Squibb (N.].),
Westinghouse-Waltz Mills (Pa.), Mallinckrodt (Mo.),
3M (Minn.), Dow (Mich.), and the Pathfinder Uranium
Mill (Wyo.).

NRC Operational Assessment Teams,
which include expert representatives of both
the NRC and other agencies, were sent to
selected facilities in 1988 to evaluate licensee
performance and to learn lessons of relevance
to other facilities. In the photo, a typical team
is observing a procedure at the Pathfinder
Uranium Mill in Wyoming, whereby 55-
gallon containers are being filled with
“yellowcake’’ (a uranium oxide, U308, pro-
duced at an early stage in reactor fuel
fabrication).

From left to right are Strat Murdock, Path-
finder plant environmentalist; Harry Petten-
gill from the NRC’s Uranium Recovery Field
Office in Colorado; Robert Hopkins, plant
manager, Stanley Maluchnik, plant tech-
nician; and Vandy Miller from the NRC’s Of-
fice of Governmental and Public Affairs.

COMMUNICATIONS

Interaction with Licensees and
Industry Groups

As one of its many efforts to improve communica-
tion with its fuel cycle and materials licensees, NMSS
initiated a newsletter. This publication provided
licensees information on the programs, actions, and
initiatives of NMSS, to help them meet license re-
quirements. It listed pertinent regulatory guides, re-
cent rulemakings, and significant enforcement actions
NRC took against materials licensees.

The staff also held several workshops and seminars
with various categories of licensees. Region II staff
hosted a fuel cycle workshop in October 1987, which
included management representatives from most fuel
cycle facilities. A major focus of the workshop was a
review of planned NRC actions resulting from the
recommendations of the MSRRSG and the findings of
the NRC operational safety team assessing fuel cycle
facilities. The NRC established the Study Group, and
the team performed assessments as a direct result of
the January 1986 accident at the Sequoyah Fuels
Facility in Oklahoma. (See the 1987 NRC Annual Report,
p. 70, for background.) This accident involved the
release of a large quantity of uranium hexafluoride
from a ruptured cylinder. At the workshop, NRC staff
presented a summary of new initiatives and regulatory
activities based on lessons learned’” from the activities
of the Study Group and the safety teams, to improve
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management controls, chemical safety, fire safety,
safety-related instrumentation and maintenance, and
emergency preparedness in the fuel cycle area.

This was the first NRC-sponsored workshop that
brought management representatives of fuel cycle
facilities and NRC staff together to discuss safety and
safeguards topics. A sampling of attendees’ views in-
dicated that the workshop was worthwhile and that
it should be repeated periodically.

Other Regions hosted similar workshops for other
categories of licensees, e.g., irradiator licensees,
radiographers, well-loggers, and broad licensees.
There were also presentations on Agency policy and
regulatory initiatives at national meetings of the Society
of Nuclear Medicine, the American College of Medical
Physics, the Veterans Administration, and the CRCPD.
In addition, the staff worked with a subcommittee of
the ACMUI to improve communication during the
development of a Quality Assurance Rule on the
medical uses of byproduct materials.

Interaction with Other Agencies

In regulating fuel facilities and nuclear materials
licensees, NRC’s activities often intersect with the ac-
tivities of other international, Federal, and State
agerncies.

Participation in International Activities. NRC works
with the International Atomic Energy Agency (IAEA);
members of NRC staff represent the U.S. on various
IAEA subcommittees and advisory groups making
policy and standards decisions affecting the nuclear
fuel cycle and nuclear materials programs. In this role,
the NRC staff raised the issue of neutron-irradiated
gemstones at the international level, which led to the
revision of a draft regulatory guide on controlling con-
sumer products, to include discussion of irradiated
gemstones. A second issue is the extension, con-
templated by JAEA and the International Commission
on Radiological Protection (ICRP), of the basic
principles of radiation protection to low probability
events (accidents). The NRC also shares information
with other countries on contamination events in-
volving materials licensees.

IAEA, in cooperation with the Argonne National
Laboratory and the NRC, is organizing a training
course for developing countries that need programs
to regulate the use of sealed sources and radioactive
materials in medicine, industry, and research. The pur-
pose of the course is to provide training and guidance
in organizing and implementing practical radiation
protection programs to ensure the safe use of sealed
sources containing radioactive material.

Participation with U.S. Agencies. NRC staff worked
with several Federal agencies on a variety of issues.

As the fiscal year ended, NRC staff was completing
a Memorandum of Understanding (MOU) with OSHA
to delineate the general areas of responsibility of each
agency and to describe the efforts of OSHA and NRC
to protect workers at facilities licensed by the NRC. As
part of the MOU, OSHA is participating in operational
safety team assessments at certain NRC-licensed
facilities, and OSHA is training designated NRC staff
in non-radiological safety areas. Conversely, if NRC
personnel identify safety concerns within areas of
OSHA responsibility during the course of radiological
and nuclear safety inspections, they will bring the
matters to the attention of licensee management. The
NRC will notify OSHA of any problems that persist.

NRC worked with the EPA through the NRC/EPA
Interface Council. Joint activities include team
assessments and the cleanup of contaminated sites.

The NRC increased its coordination and cooperation
efforts with FDA’s Center for Drugs and Research
(CDR) and the CDRH. The NRC staff coordinated a
combined information-sharing meeting with the U.S.
Department of Transportation (DOT) and FDA’s CDR,
on problems involving molybdenum-99/technetium-
99m generators. Subsequently, the NRC staff attended
an FDA meeting with the generator manufacturer (an
Agreement State licensee), to discuss prompt solutions
to this problem. NRC met with the CDR director and
his staff in July 1988 to promote better cooperation be-
tween the agencies and to improve data sharing. The
staff held other meetings to discuss areas of over-
lapping authority and mutual interest. The NRC has
increased its effort to inform CDRH of NRC teletherapy
incidents and published an information notice on a
problem with a brachytherapy device that CDRH iden-
tified. Increased sharing of technical information be-
tween NRC and the two FDA centers is providing NRC
licensees access to NRC and FDA policy interpretations
and is improving NRC’s understanding of how FDA
works.

The NRC also worked with DOE on a number of
issues, e.g., West Valley, spent fuel storage issues, and
WESF capsules. More detailed discussions of these
activities appear earlier in this chapter.

NRC staff continued to participate in the develop-
ment of industrial consensus standards, such as the
American National Standards Institute standards for
self-luminous light sources, irradiators, radiography,
and facility-shielding designs. The standards serve as
guides to aid manufacturers, consumers, and the
general public.

The NRC and the States coordinate activities on
issues of mutual concern such as events, incident
response, emergency preparedness, cleanup of sites,
and certain training activities.



Safeguards and Transportation

In compliance with provisions of the Atomic Energy
Act of 1954 and the Energy Reorganization Act of 1974,
the NRC regulates safeguards for licensed nuclear
materials, facilities, and activities, to assure protection
of the public health and safety and to promote the com-
mon defense and security. In this regulatory context,
“’safeguards’’ denotes measures that are taken to
deter, prevent, or respond to the unauthorized pos-
session or use of significant quantities of special nu-
clear material (SNM) through theft or diversion, and
to protect against radiological sabotage of nuclear
facilities. Radiological sabotage refers to deliberate acts
that could endanger the public health and safety by
exposing the public to radiation. In general, safeguards
for licensed nuclear fuel facilities and non-power re-
actors (NPRs) emphasize protection against theft or
diversion of SNM, whereas safeguards for power reac-
tors stress protection against radiological sabotage.
(SNM and strategic special nuclear material (SSNM)
are technical designations for certain types, quantities,
and/or isotopic compositions, defined by formula, of
various nuclear materials. In general, SSNM is high-
enriched uranium (HEU) or plutonium.)

During fiscal year 1988, NRC safeguards require-
ments were applied to 110 power reactors, 53 NPRs,
and 25 non-reactor nuclear facilities. They were also
applied to 70 shipments of spent fuel, 19 shipments
of SNM involving more than one but less than five
kilograms of HEU, and two shipments of SNM involv-
ing five or more kilograms of HEU.

The Federal Government regulates safety in the
transportation of radioactive materials primarily
through the NRC and the Department of Transporta-
tion (DOT). These two agencies have delineated their
respective regulatory responsibilities in this area
through a Memorandum of Understanding. Ship-
ments that occur within the United States also come
under regulation by the States in certain circumstances.
For international shipments, DOT is the designated
U.S. authority and is responsible for implementing
International Atomic Energy Agency (IAEA) stand-
ards. The NRC advises DOT on technical matters.

STATUS OF SAFEGUARDS AND
TRANSPORTATION

Reactor Safeguards

Power Reactors. The NRC'’s safeguards regulations
were implemented at 110 licensed power reactors.
Also, a vital equipment/area guidelines study and
report was completed and published as NUREG-1178.
The cost analysis for implementation of proposed
changes in vital area requirements was completed and
published as NUREG/CR-5036. The Commission staff
conducted this study (1) to reevaluate the guidelines
and bases used to determine the vital equipment and
areas to be protected against radiological sabotage in
nuclear power plants and (2) to recommend revised
guidance.

Non-power Reactors (NPRs). Fifty-three licensed
NPRs were subject to the NRC’s safeguards regula-
tions. Efforts continued toward converting 25 NPRs
from the use of HEU to low-enriched uranium (LEU).
At the end of the fiscal year, one NPR licensee had
completed its conversion program; 10 NPR licensees
were funded and were in the process of being con-
verted; eight NPR licensees were awaiting funding;
two NPR licensees were in the process of decommis-
sioning; and one NPR licensee was deciding whether
to continue reactor operations. The remaining three
NPR licensees have submitted ‘‘unique purpose’” ap-
plications to the Commission. The NRC regulation
associated with this effort states that implementation,
if required, would be deferred until U.S. Department
of Energy (DOE) funding is available, and that a licen-
see can be exempted from conversion if the Commis-
sion finds that the reactor has a ““unique purpose’”
requiring use of HEU.

Regulatory Effectiveness Review (RER) at Power
Reactors. The NRC staff, assisted by U.5. Army Spe-
cial Forces personnel, continued the RER program,
evaluating the practical effectiveness of safeguards for
vital equipment at licensed reactors. RERs are con-
ducted to assure that safeguards programs, as imple-
mented by power reactor licensees, are effective
against the design-basis threat for radiological sabotage



88

defined in 10 CFR 73.1. Reviews were conducted at 14
power reactors. RERs have led to the identification of
strengths and weaknesses in licensees’ programs.
Commonly noted strengths include effective routine
access control features and good rapport and coordina-
tion with local law enforcement agencies. The most
common problem areas identified in RER reports con-
cern vital area barriers, intrusion detection and alarm
assessment systems, and armed response drills. In
view of this, Information Notice No. 88-41, describing
common types of weaknesses, was sent to all nuclear
power reactor licensees. Problems and issues raised in
RER reports are resolved through voluntary actions of
licensees or through licensing or enforcement actions,
as appropriate.

Reactor Safeguards Inspections. Inspectors from the
NRC's five regional offices conducted 324 inspections
at operating power reactors, 10 pre-operating inspec-
tions at facilities where an application for license has
been submitted to the NRC, and 28 inspections at
NPRs (i.e., test, research, and training reactors). In
addition, resident inspectors at operating power reac-
tors continued to augment the safeguards inspection
program at their respective sites. Enforcement actions
resulting from NRC inspections are treated in Chapter
1 and listed in Appendix 6.

Fuel Cycle Facilities

The number of licensed non-reactor nuclear facilities
subject to NRC safeguards requirements was 25, of
which 10 are major fuel fabrication facilities. The ac-
tivities at these 25 facilities include full-scale reactor fuel
production, pilot plant operations, decommissioning
efforts, and the storage of sealed items. Fifteen of the
facilities maintained both physical security and mate-
rial control and accounting systems. Of these 15 facili-
ties, four had holdings of formula quantities of SSNM,
requiring the implementation of extensive physical
security and material accountability measures.

By August 9, 1988, the four licensees holding form-
ula quantities of SSNM had fully implemented three
near-term physical protection improvements recom-
mended by the NRC/DOE Comparability Review Team
and approved by the Commission. These improve-
ments require 100-percent search of personnel and
hand-carried packages entering the protected area,
night-qualification in all assigned weapons for secur-
ity force personnel, and the use of armed guards at
material access area portals during operation. These
measures, in addition to several other impro