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WASHINGTON, D.C. 20655

OFFICE OF THE August 26, 1985
CHAIRMAN

The Honorable Thomas P. 0'Neill, Jr.
Speaker of the United Statas

House of Representatives
Washington, DC 20515

Dear Mr. Speaker:

Enclosed is the NRC report on abnormal occurrences at licensed nuclear
facilities, as required by Section 208 of the Energy Reorganization Act

of 1974 (PL 93-438), for the first calendar quarter of 1985.

In the context of the Act, an abnormal occurrence is an unscheduled incident
or event which the Conmission determines is significant fram the standpoint
of public health or safety. The report states that for this report period,
there was one abnormal occurrence at the nuclear power plants licensod by

the NRC to operate; the event involved a premature criticality during reactor
startup. There were three abnormal occurrences at the other NRC licensees.
Two events invoived diagnostic medical misadministrations and the other event
involved unlawful possession of radioactive material. There were four abnormal
occurrences reported by an Agreement State (Texas). Three events involved
radiation overexposures; the other event involved a well logging source which
was apparently stolen, but later was recovered.

The report also contains information updating some previously reported
abnormal occurrences.

In addition to this report, we will continue to disseminate information on
reportable events. These event reports are routinely distributed on a
timely basis to the Congress, industry, and ithe general! public.
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ABSTRACT

Section 208 of the Energy Reorganization Act of 1974 identifies an abnormal
occurrence as an unscheduled incident or event which the Nuclear Regulatory
Commission determines to be significant from the standpoint of public health or
safety and requires a quarterly report of such events to be made to Congress.
This report covers the period from January 1 to March 31, 1985.

The report states that for this reporting period, there was one abnormal occur-
rence at the nuclear power plants licensed to operate; the event involved a
premature criticality during reactor startup. There were three abnormal occur-
rences at the other NRC licensees. Two events involved diagnostic medical mis-
administrations and the other event invoived unlawful possession ¢f radioactive
material. There were four abnormal occurrences reported by an Agreement State
(Texas). Three events involved radiation overexposures; the other event involved
a well logging source which was apparently stolen, but later was recovered.

The report also contains information updating some previously reported abnormal
occurrences.
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PREFACE
INTRODUCTION

The Nuclear Regulatory Commission reports to the Congress each quarter under
provisions of Section 208 of the Energy Reorganization Act of 1974 on any ab-
normal occurrences involving facilities and activities regulated by the NRC.
An abnormal occurrence is defined in Section 208 as an unscheduled incident or
event which the Commission determines is significant from the standpoint of
public health or safety.

Events are currently identified as abnormal occurrences for this report by the
NRC using the criteria delineated in Appendix A. These criteria were promul-
gated in an NRC policy statement which was published in the Federal Register on
February 24, 1977 (Vol. 42, No. 37, pages 10950-10952). In order to provide
wide dissemination of information to the public, a Federal Register notice is
issued on each abnormal occurrence with copies distributed to the NRC Public
Document Room and all local public document rooms. At a minimum, each such
notice contains the date and place of the occurrence and describes its nature
and probable consequences.

The NRC has reviewed Licensee Event Reports, licensing and enforcement actions
(e.g., notices of violations, civil penalties, license modifications, etc.),
generic issues, significant inventory differences involving special nuclear
material, ana other categories of information available to the NRC. The NRC
has determined that only those events, including those submitted by the Agree-
ment States, described in this report meet the criteria for abnormal occurrence
reporting. This repoert covers the period from January 1 to March 31, 1985.

Information reported on each event includes: date and place; nature and prob-
able consequences; cause or causes; and actions taken to prevent recurrence.

THE REGULATORY SYSTEM

The system of licensing and regulation by which NRC carries out its responsi-
bilities is implemented through rules and regulations in Title 1C of tne Code
of Federal Regulations. To accemplish its objectives, NRC regularly conducts
licensing proceedings, inspection and enforcement activities, evaluation eof
operating experience and confirmatory research, wnile maintaining programs for
establishing standards and issuing technical reviews and studies. The NRC's
role in reguiating represents a comp’ete cycle, with the NRC establishing stan-
dards and rules; issuing licenses and permits; inspecting for compliance; en-
forcing license requirements. and carrying on continuing evaluations, studies
and research projects to improve both the regulatory process and the protection
of the public health and safety. Public participation is an element of the
regulatory process.

In the licensing and regulation of nuclear power plants, the NRC follows the

philosophy that the health and safety of the public are best assured through
the establishment of multiple levels of protection. These multiple levels can
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be achieved and maintained through regulations which specify requirements which
will assure the safe use of nuclear materials. The regulations include design
and quality assurance criteria appropriate for the various activities licensed
by NRC. An inspection and enforcement program helps assure compliance with the
regulations.

Most NRC licensee employees who work with or in the vicinity of radiocactive
materials are required to ut’.ize perscnnel monitoring devices such as film
badges or TLD (thermoluminescent dosimeter) badges. These badges are processed
periodically and the exposure results normally serve as the official and legal
record of the extent of personnel exposure to radiation during the period the
badge was worn. If an individual's past exposure history is known and has been
sufficiently low, NRC regulations permit an individual in a restricted area to
receive up to three rems of whole body exposure in a calendar quarter. Higher
values are permitted to the extremities or skin of the whole body. For unre-
stricted areas, permissible levels of radiation are considerably smaller. Per-
missible doses for restricted areas and unrestricted areas are stated in 10 CFR
Part 20. 1In any case, the NRC's policy is to maintain radiation exposures to
levels as low as reasonably achievable.

REPORTABLE OCCURRENCES

Actual operating experience is an essential input to the regulatory process for
assuring that licensed activities are conducted safely. Reporting requirements
exist which require that licensees report certain incidents or events to the
NRC. This reporting helps to identify deficiencies early and to assure that
corrective actions are taken to prevent recurrence.

For nuclear power plants, dedicated groups have been formed both by the NRC and
by the nuclear power industry for the detailed review of operating experience
to help identify safety concerns early, to improve dissemination of such infor-
mation, and to feed back the experience into licensing, regulations, and
operations.

In addition, the NRC and the nuclear power industry have ongoing efforts to
improve the operational data system which include not only the type, and qual-
ity, of reports required to be submitted, but alsec the methods used to analyze
the data. Two primary sources of operational data are reports submitted by tne
licensees under the Licensee Event Report (LER) system, and under the Nuclear
Plant Reliability Data (NPRD) system. The former system is under the control
of the MRC while the latter system is a voluntary, inrdustry-supported system
operated bv the Institute of Nuclear Power Operations (INPO), a nuclear utility
organization.

Some form of LER reporting system has been in existence since the first nuclear
power plant was licensed. Reporting reguirements were delineated i1n the Code
of Federal Regulations (10 CFR), in ihe licensees' technical specifications,
and/or in license provisions. In order to more effectively collect, collate,
store, retrieve, and evaluate the information concerning reportable events, the
Atomic Energy Commission (the predecessor of the NRC) established in 1973 a
computer-based data file, with data extracted from licensee reports dating from
1969. Periodically, changes were made to improve both the effectiveiess of
data processing and the quality of reports required to be submitted by the
licensees.

viii



Effective January 1, 1984, major changes were made to the requirements to report
to the NRC. A revised Licensee Event Report System (10 CFR § 50.73) was estab-
lished by Commission rulemaking which modified and codified the former L_ER system.
The purpose was to standardize tne reporting requirements for all nuclear power
plant licensees and eliminate reporting of events which were of low individual
significance, while requiring more thorough documentation and analyses by the
licensees of any events required to be reported. All such reports are to be
submitted within 30 days of discovery. The revised system also permits licensees
to use the LER procedures for various other reports regquired under specific
sections of 10 CFR Part 20 and Part 50. The amendment to the Commission's regu-
lations was published in the Federal Register (48 FR 33850) on July 26, 1983,

and is described in NUREG-1022, “Licensee Event Report System," and Supplement
1 to NUREG-1022.

Also effective January 1, 1984, the NRC amended its immediate notification re-
quirements of significant events at operating nuclear power reactors (10 CFR

§ 50.72). This was published in the Federal Register (48 FR 39039) on August 29,
1983, with corrections (48 FR 40882) published on Septembher 12, 1983. Among

the chan 2s made were the use of terminology, phrasing, and reporting thresh-
olds that are similar to those of 10 CFR § 50.73. Therefore, most events re-
ported under 10 CFR § 50.72 will also require an in-depth follow-up report

under 10 CFR § 50.73.

The NPRD system is a voluntary program for the reporting of reliability data by
nuclear power plant licensees. Both engineering and failure data are to be
submitted by licensees for specified plant components and systems. In the
past, industry participation in the NPRD system was limited and, as a result,
the Commission considered it may be necessary to make participation mandatory
in order to make the system a viatle tool in analyzing operating experience.
However, on June 8, 1981, INPO announced that because of its role as an active
user of NPRD system data, it would assume responsibility for management and
funding of the NPRD system. INPO reports that significant improvements in
licensee participation are being made. The Commission considers the NPRD sys-
tem to be a vital adjunct to the LER system for the collection, review, and
feedback of oper-tional experience; therefore, the Commission periodically mon-
jtors the progres. made on improving the NPRD system.

Information concerning reportable occurrences at facilities licensed or other-
wise regulated by the NRC ic routinely disseminated by the NRC to the nuclear
industry, the public, and otner interested groups as these events occur.

Dissemination inciudes special notifications to licensees and other affected or
interested groups, and public arrouncements. In addition, information on report-
able events is routinely sent to the NRC's mcre than 100 local public document
rooms throughcut the United States and %o the NRC Public Document Room in Wash-
ington, D.C.

The Congress is routinely kept informed of reportable events occurring at 1i-
censed facilities.

AGREEMENT STATES

Section 274 of the Atomic Energy Act, as amended, authorizes the Commission to
enter into agreements with States whereby the Commission relinquishes and the
States assume regulatory authority over byproduct, source and special nuclear
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materials (in quantities not capable of sustaining a chain reaction). Compar-
able and compatible programs are the basis for agreements.

Presently, information on reportable occurrences in Agreement State )licensed
activities is publicly available at the State level. Certain information is
also provided to the NRC under exchange of information provisions in the
agreements.

In early 1977, the Commission determined that abnormal occurrences happening at
facilities of Agreement State licensees should be included in the quarterly
report to Congress. The abnormal occurrence criteria included in Appendix A is
applied uniformly to events at NRC and Agreement State licensee facilities. Pro-
cedures have been developed and implemented and abnormal occurrences reported

by the Agreement States to the NRC are included in these quarterly reports to
Congress.

FOREIGN INFORMATION

The NRC participates in an exchange of information with various foreign govern-
ments which have nuclear facilities. This foreign information is reviewea and
considered in the NRC's assessment of operating experience and in its research
and regulatory activities. Reference to foreign information may occasionally
be made in these quarterly abnormal occurrence reports to Cengress; however,
only domestic abnormal occurrences are reported.



REPORT TO CONGRESS ON ABNORMAL OCCURRENCES
JANUARY-MARCH 1985
NUCLEAR POWER PLANTS
The NRC is reviewing events reported at the nuclear power plants licensed to
operate during the first calendar quarter of 1985. As of the date of this re-

port, the NRC had determined that the following was an abnormal occurrence.

85-1 Premature Criticality During Startup

The following information pertaining to this event is also being reported con-
currently in the Federal Register. Appendix A (see Example 9 of "For All
Licensees") of this report notes that an accidental criticality can be consid-
ered an abnormal occurrence. (For a reactor, an "accidental criticality" can
be defined as a criticality which is achieved when the approach to criticality
is not being properly controlled by the plant operators.)

Date and Place - On February 28, 1985, during a plant startup at about 1:30 p.m.,
the Virgil C. Summer Nuclear Statior Unit 1 experienced an unanticipated tran-
sient which resulted in a high flux positive rate trip (automatic shutdown).

The plant, which is operated by South Carolina Electric and Gas Company (the
licensee), utilizes a Westinghouse-designed pressurized water reactor. The
plant is located in Fairfield County, South Carolina.

Nature and Probable Consequences - During a nuclear power plant startup, con-
tro) rods are withdrawn in a predetermined sequence to achieve criticality. In
order to avoid rapid increases in power, three barriers of defense are used,
i.e., personnel performance, procedural control, and reactor instrumentation to
automatically scram (trip) the reactor. For the February 28, 1985, event, the
first two barriers failed. Consequently, attaining criticality was not recog-
nized and rod withdrawal was continued until the startup rate approached, by
later estimates, 16 to 17 decades per minute (dpm).

At about six percent power, a reactor trip occurred on the high flux positive
rate trip. The plant responded as designed to the reactor protection system
actuation. The positive rate trip is derived from an increase of five percent
of rated thermal power (RTP) within a two-second period. The limiting cafetly
system setting is 6.3 percent of rated thermal power increase in two seconds.
To obtain a positive rate trip during startup requires a reactivity insertion
rate muci. greater than usually encountered. Since this was an uncommon occur=
rence, NRC Region II management directed that a special inspection be conducted
of the circumstances associated with the event.

Both the licensee's and the NRC's investigations concluded that the event was
caused by both personnel error and procedure deficiencies as discussed below in
the sequence leading up to the positive rate trip.



Prior to a startup, a critical control rod bank position is estimated. This is
done by first calculating reference critical data (RCD) to determine samarium

and xenon reactivity effects. This data is then used to calculate estimated
critical conditions (ECC). Poison concentrations and reactivities are corrected
for buildup and decay from shutdown to the estimated time of criticality. Changes
in control rod positions, boron concentration, and temperature are also taken

into consideration. The calculation is considered acceptable by the licensee

if the actual critical rod position is within 50 steps of predicted, otherwise

an investigation of the cause of the error is required.

The reactor startup on February 28, 1985, at about 1:30 p.m. was preceded by a
startup that same day at 6:30 a.m. The reactor was critical for approximately
three hours prior to shutdown. The RCD was based on data taken for the brief
period of criticality rather than data for equilibrium conditions from the pre-
vious power history. Therefore, when the ECC was calculated for the reactor
startup at 1:30 p.m., the incorrect values of reactivity worth of poisons in
the core were used. Additionally, the value used for control rod worth in the
ECC calculation was based on middle of life (MOL) rod worth curves instead of
beginning of Tife (BOL) rod worth curves. The station curve book provides rod
worth curves for three times during core life: beginning, middle, and end of
life. The reactor was between BOL and MOL in Cycle 2 at the time of the event,
and the BOL curve would have more accurately reflected rod worth. These two
factors contributed to the miscalculation of the estimated critical condition
by 128 control rod steps. The ECC predicted criticality at 168 steps on the
Bank D control rods, while the actual critical rod height was later determined
to be at 40 steps on Bank D.

Under the direct supervision of the shift supervisor, the control rods were
withdrawn by an operator trainee with no previous reactor or simulator experi-
ence at this facility in withdrawing rods. The shift supervisor, believing the
reactor would go critical at about 168 steps on Bank D, instructed the trainee
to withdraw the bank to 100 steps. This position, had the ECC been correctly
calculated, would have left the reactor subcritical, even allowing for the 50
step margin of error discussed previously.

However, the trainee was not adequately instructed in the need to anticipate
criticality any time rods were being withdrawn or to closely monitor the avail-
able instrumentation for indication of criticality. Neither did the shift
supervisor provide the necessary attentiveness or monitoring himself. Conse-
quently, attaining criticality at 40 steps on Bank D was not recognized and rocd
withdrawal was continued until the reactor scrammed on the high flux pasitive
rate trip. This occurred when Bank D reached 76 steps.

Two other licensed operators were on duty in the contro)l room at the time. The
operator at the controls was engaged in other startup-related activities on
another part of the control board. The centrol room supervisor, a licensed
senior operator, was at his assigned station, which afforded a good overview
of the control rcom; however, his view of instrumentation important to this
event was blocked by the shift supervisor and the trainee.

The actual safety consequences of the event were minimal. It is estimated that
even if the positive rate trip had not occurred (failure of instrumentation cr
failure of the rods to scram), power in the core for Bank D at 76 steps would
have peaked at about 32% RTP due to the Doppler effect. In addition, if rod



motion for Bank D had continued to 100 steps (the shift supervisor's instruc-
tions to the trainee), and a positive rate trip had not occurred, the power
peak is estimated to be about 43X RTP (again due to the Doppler effect).

However, the event is significant because it represented an unnecessary chal-
lenge to the reactor protection system, and because the reactor was not being
properly controlled during plant startup.

Cause or Causes - The cause was primarily due to the failure of the shift su-

pervisor (who was responsible for the trainee's actions) to be fully aware of

plant status, to closely monitor instrumentation and to anticipate criticality
whenever rods were being withdrawn as required by station procedures.

Contributing to, but not justifying the failure to monitor and anticipate crit-
icality, was a calculated estimated critical position which was in error by
more than 125 rod steps. The error in estimated critical position resulted,
primarily, from procedural inadequacies.

Actions Taken to Prevent Recurrence

Licensee - The shift supervisor was removed from duty until the licensee com-
pleted an evaluation of the event, its causes, and the supervisor's capability
to continue licensed operator duties. The supervisor was given formal counsel-
ing for failure to maintain an awareness of plant conditions during reactor
startup. The supervisor resumed licensed operator duties on March 13, 1985.

Since there were deficiencies in the methods of estimating critical rod posi-
tion for reactor startups, procedures used for the calculation of ECCs were
revised to provide improved guidance for data usage and limitations for deter-
mination of core conditions for reactor startups. The station control rod
curve book was also revised to clearly label burnup dependent curves with the
appropriate burnup windows. This will provide a more accurate means of select-
ing the appropriate curves for ECC calculations.

NRC - As mentioned previously, an inspector from NRC Region Il performed a spe-
cial inspection from March 4-8, 1985, of the circumstances associated with the
event. The inspection consisted of selected examinations of procedures and
representative records, interviews with licensee personnel and observation of
activities in progress.

As a result of the inspection, two viclations of NRC requirements were identified:
(1) failure of the shift supervisor to closely monitor instrumentation and anti-
cipate criticality whenever rods were being withdrawn, and (2) inacequate proce-
dures to estimate critical rod position within reasonable limits when the reactor
was operated on an intermittent schedule at varying power levels. A notice of
these violations, together with the inspection report, were forwarded to the
licensee on April! 3, 1985 (Ref. 1).

This incident is closed for purposes of this report.



FUEL CYCLE FACILITIES
(Other than Nuclear Power Plants)

The NRC is reviewing events reported by these licensees during the first calen-
dar quarter of 1985. As of the date of this report, the NRC had not determined
that any events were abnormal occurrences.

OTHER NRC LICENSEES

(Industrial Radiographers, Medical Institutions,
Industrial Users, etc.)

There are currently more than 8,000 NRC nuclear material licenses in effect in
the United States, principally for use of radioisotopes in the medical, indus-
trial and academic fields. Incidents were reported in this category from
licensees such as radiographers, medical institutions, and byproduct material
users.

The NRC is reviewing events reported by these licensees during the first calen-
dar quarter of 1985. As of the date of this report, the NRC had determined
that che following events were abnormal occurrences.

85-2 Diagnostic Medical Misadministration

The following information pertaining to this event is also being reported con-
currently in the Federal Register. Appendix A (see the general criteria) of
this report notes that an event involving a moderate or more severe impact on
public health or safety can be considered an abnormal occurrence.

Date and Place - On January 7, 1985, a representative of St. Luke's Hospitals,
Chesterfield, Missouri, reported Lo the NRC Region III that on December 19,
1984, a female patient received a radicactive material other than that pre-
scribed for a scheduled diagnostic medical test. As a result, the patient's
thyroid received a therapeutic dose in the range of 6,500 to 9,000 rads.

Nature and Probable Consequences - The office of the patient's physician tele-
phoned the hospital's Outpatient Radiology Department to schedule the patient
for mammograms and a radioactive "iodine scan." What the physician intended,
and for which he prepared a requisition, was a radioactive "thyroid scan." In
the licensee's normal terminology, a radioactive "iodine scan" is a whole body
scan performed with 5 millicuries of iodine-131. A radioactive "thyroid scan,"
in the Ticensee's terminology, is routinely performed using radioactive
technetium=39m pertechnetate.

The patient reported to the Qutpatient Radiolegy Department on December 19,
1984, and received the mammcgraphic examination. Then, even though the physi-
cian's written requisition had not yet arrived at the hospital, a technologist
gave her an iodine-131 capsule. Dispensing the capsule without a requisiticn
was contrary to the Department's rules. The patient was told to return the
following day for the scanning procedure.

On December 20, 1984, a technologist, other than the one who dispensed the
iodine-131 capsule, performed the scanning and the patient was discharged.
Meanwhile, the physician's requisition arrived at the hospital.
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APPENDIX A

ABNORMAL OCCURRENCE CRITERIA

T 3

ne following criteria for this report's abnormal occurrence determi
1
l

were set forth in an NRC policy statement published in the Federa)

r 2 ) . e B A 0 ~ N -
rFebruary 24, 1977 (Vo 42, No. 37, pages 10950-10952)

event be considered an abnormal occurrence
gree of protection of the public healt
a moderate or more severe impact on th

ude but need not be limited to:

release of, radioacti

~m

. Of 1SS1C
-related

tion, u

aluated

1ividual to 2¢

le body of any
the feet, ank
of radiation
sources

*estricted area
calendar year (1

radioactive 1 to unrestricted area

av "’"3'.‘1}_”: )V a8 104 ( ' nours. exceed

f Anpenc B, | € 10 CFR Part 20 ¢
ntaminatio IS 1n excess dgesign va
emer )f radioactive material such as (.
nrem per hour three feet from the surface
ve material, or (b) release of radioas
amounts greater than the regulatory Iim
f censed materiail in such quantities and under
at substantia may result to persons i

attempted theft




10.

[
—

19
Ll .

For

wun

Any substantiated loss of special nuclear material or any substantiated
inventory discrepancy which is judged to be significant relative to nor
mally expected performance and which is judged to be caused by theft on
diversion or by substantial breakdown of the accountability system

Any substantial breakdown of physical security or material control (i.e.,
access controi, containment, or accountability systems) that significantly
weakened the protection against theft, diversion or sabotage

An accidental criticality (10 CFR §70.52(a))

eficiency in design, construccion or operation having safety im-
S

requiring immediate remediai action.

Serious deficiency in management or procedural controls in major areas.

eries of events (where individual events are not of major importance),
recurring incidents, and incidents with implications for similar facili

ties (generic incidents), which create major safety concern

Exceeding a safety limit of icense technical specification
10 CFR §50.36(c))

Major degradation of fuel integrity, primary coolant pressure boundary, or

:
primary containment boundary

Loss of plant capability to perform essential safety functions such that a
potential release of radioactivity in excess of 10 CFR Part 100 guidelines
could result from a postuiated transient or accident (e.g., loss of emer-
gency core cooling system, loss of control rod system)

Discovery of a major condition not specifically considered in the safety
analysis report (SAR) or technical specifications that requires immediate
remedial action

Personnel error or procedural deficiencies which result in loss of plant
capability to perform essential safety functicns such that a potential

release of radioactivity in excess of 1) CFR Part 100 guideline

result from a postulated transient or accident (e.g

s could

loss of emergency

core cooling system, loss of contral rod system)
el Cycle Licensees

A safety 1imit of license technical specifications is exceeded and a plant
shutdown is required (10 CFR §50.36(c))
A major condition not specifically considered in the safety analysis re-

J b y ) y

or technical specifications that requires immediate remecial action

et
po

An event which serious’y compromised the ability of a ronfinement system
to perform its designated function




ABNORMAL

1985
1982
1Sees,

engineey

b |

uarrence of prev

prevent re«
Congressional abnormal

ed
Y Ul J(]t‘»"sl information on
rences not now considered

ne series

gher
1nated
uenerail

ntact rea

indicated nea gher
ot
4

ent dosime

-~ M ] L o
eguiatory

eral area bet




wer Reactor Pressure Ves

y, GPU Nuclear was able
ght to the lower reactor vessel head
support Ict g The televisior
ance of a qv > 11e with some of
hes acr e size of the gravel
appear t be
Further examir
1 at the per
user plate of
that some me
)yl lected in
determined f 1de 1NsSpec
begun preliminary anning to rem
material content the rubble appear

UL

the lower reactor vessel head area
at, in the ]

Imited areas examinec
r, Instrumente ncore guide
y degraded and app t

1

previousiy renoved fr

examinations indicate that temperatures of

ome areas of the » during the 1979 accident

g

ineralizer

ory Panel Meeting:
)ry Panel Meeting
the Advic ‘ane for the Decontamir
) met 1 Harrisburg, PA Discuss
Panel informed of activities in a t

1censee on site activities

14, 1985, Panel meeting, updating

nvestigations and enforcement actios
members o Lhe Panel met with the NRC Comm
The Panel informed > Commission that they

NRC staff actions related to approval of the p« rane

rating of 170 tons | Panel also discussed with the Commissio
scope of activities t

he next si) nths proposed agenda




was favorably received by the Commission The Commission was also informed of
the Panel desire to consider the results of epidemiologica’ studies associated
with radiation released during the TMI-2 accident In response, the Commission
requested that the Panel prepare a proposal setting forth the scope of inquiry
and criteria to be followed by the Panel in examining such studies

There was also considerable discussion on the current NRC staff practice of
providing the Panel only information that is puklicly available The Commis~

sion agreed to review the current practice and inform the Panel c he res
L‘ thla's review

+
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Further reports will be made as appropriate

33-5 Large Diameter Pipe Cracking in Boiling Water Reactors (BwRs)

his abnormal occurrence was originally repcrted in NUREG-0090, 1. 6, N 3,
Report to Congress on Abnormal Occurrenc July-September 1983," Wd upda

l ted
in subsequent reports in this series, . NUREG - Vol. 6, No. 4, and Vol
th

In the latter report, e inci 't s closec However, it 1s bei
to report additional concerns involvi B pipe cracking which have
ort sly in these quart \ orts to Congress

ed previou

1

1, dated i1 19,

) inspection of welds in stainless
steel pipe at several boilin er r ors (e.g., Monticello, Browns Ferry
Unit 3) s reveal cracking in je instrument 1ine nozzles The NRC
aff co ders these nozzles as part of the piping system and therefore, a
2t pump 11 "ument e N e inspection is reguired at the next scheduled

n

L outage; (2) axial cracks were found in the recirculaticn piping safe end
0 reactor vessel n le s during id inspections (Pilgrim Station) The

axial cracks wer he subjec )f Inspection and Enforcement Information Notice
No. 84-4]1, CC in BWR Pl : dated June 1, 1984 (Ref. B-2); and (3) circum-
ferential and ial cr: ng ype 316L, low carbon stainless steel jet pump
iniet riser safe ends, esps 11y e safe end to the thermal sleeve weld
' Inspection and Enforcement
‘ in Nonsensitized 31¢

vecemuer

A1l boiling water power reactor facilities holding an operating iicense or
construction permit have been informed by the referenced Generic Letter/Infor-
maticn Notices of the above three areas of concern. The cracked recirculation
piping (item above) has been or is being replaced in some affected facilities.
Other facilities having less extensive cracking are taking other mitigation
measures The other two areas of concern will be addressed in the licensees'
responses to the reinspection requirements of Generic Letter 84-11, or in the
forthcoming implementation of the NRC staff position in NUREG-0313, Revision - N
Technical Report on Material Selection and Processing Guidelines for BWR Coolant
Pressure Boundary Piping" (Ref. B-4)
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As stated in NUREG-0090, vol. 7, No. 2, the NRC has established a multiplant

action (MPA) item to track the BWR pipe crack issue. This MPA item is desig-
nated B-84, "Inspection of BWR Stainless Stee] Piping." Since the MPA item
will be tracked through NUREG-0748, "“Operating Reactors Licensing Actions
Summary,” (Ref. B-5), which is published monthly, it will no longer be reported
routinely in the NUREG-0090 report series.

Therefore, unless new significant information becomes available, this incident
is considered closed for the purposes of this report




APPENDIX C
OTHER EVENTS OF INTEREST
The following items are described below because they may possibly be perceived
by the public to be of public health significance. The items did not involve
a major reduction in the level of protection provided for public health or

safety; therefore, they are not reportable as abnormal occurrences.

1.0 Numerous Errors in Technical Specifications Submitted by a Licensee

From December 1980 to August 1984, Mississippi Power and Light Company (MP&L)
forwarded a number of submittals to the NRC related to the development of the
technical specifications for Grand Gulf Nuclear Station, Unit 1. Over 400
errors were discovered in the technical specifications. Grand Gulf Unit 1
utilizes a boiling water reactor and is located in Claiborne County,
Mississippi. The licensee was issued a low power (5%) license for Grand Gulf
Unit 1 on June 16, 1982; at the time, the NRC was unaware that the licensee's
technical specifications contained numerous errors regarding various plant-
specific design features.

Subsequent to issuance of the low power license, the NRC became aware that the
licensee's submittals contained numerous errors regarding plant-specific
design features. Based on a review of the licensee's submittals from December
1980 to August 1984, the NRC concluded that the submittals contained five
alleged material false statements, as summarized below.

(1) On December 15, 1980, the licensee submitted a markup of the Standard
Technical Specifications for General Electric Boiling Water Reactors (Ref. C-1)
which the licensee stated reflected plant-specific design features. This state-
ment was false because the technical specifications did not reflect plant-specific
design features described in the licensee's final safety analysis report. This
statement was material in that had the NRC known of the errors in the technical
specifications, it would not have issued the low power operating license without
requiring changes to the technical specifications.

(2) A markup of the technical specifications submitted on June 26, 1961,
containe ‘ the same errors. Additional submittals and changes transmitted in
letters datec December 31, 1981; January 12, February 25, March 23, April 5,
6, 7, and 30, May 26, June 1, 9 (two letters), and 10, 1982, did not correct
the errors. Each of these submittals was a separate opportunity for the
licensee to discover and correct the false submittal of December 15, 1980.
The failure to do so constitutes a material false statement by omission. The
statement was false because the licensee failed to correct the initial faise
submittal and to ensure that the technical specifications ultimately issued
with the license reflected plant-specific design features. The statement was
material bec .use the NRC would not have issued the license had it been aware
of the erroneous technical specifications.

(3) On June 14, 1983, the licensee provided additional proposed changes to
the technical specifications which were "intended, in general, to enhance
clarity or provide consistency with the plant design and operations." In two
instances, the bases for the proposed changes were false. The statements were
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The purpose of the tendons is to provide reinforcement to the concrete containment
building by application of a compressive stress (i.e., post-tensioning force)

to the concrete. When internal pressures are applied to the post-tensioned
concrete, they are offset by the previously applied compressive stress. Fail-

ure of the tendon anchor head releases the post-tensioning force in the tendon.

The problem was discovered by a licensee employee who was conducting a
pre-integrated leak rate test (an Appendix J, 10 CFR 8§50 requirement) walkdown
of the exterior of the Unit 2 containment building. The employee ncticed that
a grease can (cap) covering the top of a vertical tendon was deformed. Inspec-
tion of the lower grease can on the same tendon disclosed that the lower grease
can also was damaged. Removal of the lower grease can disclosed that the field
anchor head had broken into seven pieces. In addition, numerous broken wires
from the 170-wire tendon were found. Inspection of another tendon disclosed
that the field anchor head on this tendon was cracked and separated into two
pieces. The anchor heads and the tendons were supplied by INRYCO Inc., a sub-
sidiary of the Inland Steel Company. Review of the tendon fabrication and
installation records disclosed that the field anchor heads from both of these
tendons had the same fabrication lot control number (i.e., lot control number HV).

Further review of the installation records disclosed that 47 other Unit 2 tendons
had field ancho: heads from lot control number HV. There were no anchor heads
from lot control number HV installed in the Unit 1 containment. Based on manu-
facturing records, INRYCO concluded that there are no other anchor heads from

lot control number HV installed a. any other post-tensioned nuclear facility.

In order to determine the cause of this problem, the utility implemented an
extensive inspection and testing program. The inspection and testing program
included visual inspection and replacement of the remaining 47 HV anchor heads,
inspection of 55 randomly selected anchor heads from the non-HV lots, and per-
formance of laboratory testing on the two failed and four other HV anchor heads.

The laboratory testing included chemical and physical properties, scanning,
electron microscopy, as well as load testing. The testing was conducted at the
Inland Stee! Laboratory and at Battelle National Laboratory. Based on prelimi-
nary test results, available from h»oth laboratories on February 24, 1985, the
utility concluded that the failed anchor heads were not related to a specific
lot control number. The primary failure mechanism was identified as hydrogen
stress cracking, the cause of which was attributed to the presence of moisture
around the anchor heads.

As a result, the licensee modified and expanded the inspection program to inspect
all 130 vertical tendon anchor heads and all below-ground horizontal tendon anchor
heads. Additionally, magnetic particle tests (MPT) were performed on the 24 HV
lot anchor heads that had been removed from tendons. Eight of the 24 were found
to have cracks when subjected to MPT. During the expanded visual inspection pro-
gram, a third field anchor from a vertical tendon was found to be broken into

five pieces. Thic anchor head was from lot control number HP, a different lot
control number than the two previously identified failed anchor heads.

At a meeting held at the NRC offices in Bethesda, Maryland, on March 1, 1985,
the licensee ocutlined a detailed program to resolve the tendon anchor head
failures on Unit 2 and committed to perform an inspection of tendon anchor
heads installed in the Unit 1 containment building.
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Table 1 Recent emergency diesel generator failures

Plant Reactor EDG Event
Plant Licensee Location Type* Manufacturer Date(s)
Fermi Unit 2 Detroit Edison Monroe County, GE Fairbanks- 1/10/85
Company MI Morse
McGuire Duke Power Mecklenburg W Nordberg 1/31/85
Unit 2 Company County, NC
North Anna Virginia Electric Louisa County, W Fairbanks- 2/2/85,
Unit 1 & Power Company VA Morse 2/4/85
North Anna Virginia Electric Louisa County, W Fairbanks= 12/9/84,
Unit 2 & Power Company VA Morse 1/13/85,
3/15/85
Susquehanna  Pennsylvania Power Luzerne County, GE Cooper- 7/82 to
Unit 1 & Light Company PA Bessemer 4/85 (40
events)
Washington Washington Public Benton County, GE Stewart- 1/31/85
Nuclear Power Supply Co. WA Stevenson (2);
Plant Unit 2 Morrison=
Knudson (1)
Zion Units Commonwealth Lake County, - Cooper~ 11/84 to
1 and 2 Edison Company IL Bessemer 2/85
(Several
events)
*GE = General Electric-designed boiling water reactor.

i

W = Westinghouse-designed pressurized water reactor.

reevaluation of reliability requirements and testing procedures and criteria
(e.g., modify NRC Regulatory Guide 1.108, see Ref. C-6). To pursue these issues
and to seek solutions to the problems, the NRC is consulting with manufacturers,
the industry and interested parties.

The various recent problems are discussed below.

At Fermi Unit 2 on January 10, 1985, the licensee reported the trip of one of

the four EDGs following low Tube oil and high crankcase pressure alarms. Disas-
sembly and inspection of the engine revealed damage to upper crankline connect-
ing rod bearings, main bearings, connecting rods, pistons, and crankshaft. A
number of parts were replaced. Inspection of the other Fermi EDGs was conducted.
One other EDG engine showed some upper bearings which were damaged and all of
these were replaced. The other two EDGs showed some wear but no repairs were
necessary. The licensee has attributed the failures to inadequate prelubrication
during fast starts, and is considering actions which include use of manual pre-
lube prior to planned starts and loading EDGs more slowly during testing. Changes
to the proposed technical specifications are necessary to implement these actions.
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At Zion Units 1 and 2, between November 1984 and February 1985, there were a
number of events involving the EDGs. The events of particular interest are:
(1) on November 17, 1984, an EDG failed to start when an air start valve was
seized and would not function; (2) on January 15, 1985, an EDG tripped from
full power on high bearing temperature, due to a faulty relief valve in the
Tube 0il Tine, causing lube oil to be diverted from the bearings; (3) on Janu-
ary 1, 1985, during an EDG operabiiity test, a leak in the fuel oil supply line
sprayed oil on the engine, which was then shutdown for cleaning and replacement
of the supply line; and (4) on February 15, 1985, an EDG was declared inoper-
able due to a lube oil leak. The staff is currently reviewing the licensee's
proposals for improving diesel generator reliability at Zion.

Diesel generator reliability is an important safety issue and needs to be
improved. However, the recent series of EDG problems does not indicate the
existence of a new generic problem of major safety concern. A common cause for
the failures has not been identified. The actual safety consequences «f the
events were minimal. For these reasons, the events are not considered report-
able as an abnormal occurrence.

Some of the events described above were included in Inspection and Enforcement
Information Notice No. 85-32 (Ref. C-7), which was forwarded on April 22, 1985,
to all power reactor facilities holding an operating license or a construction
permit.
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