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ABSTRAL

Section 208 of the Energy Reorganization Act of
1974 identifies an annormal ogcurrence as an un-
scheduled incident or event that the Nuclear Regula-
1oty Commission determines to be significant from
the point of public health or safety and requires
a quarterly report of such evenis to be made to Con-
gress. This report covers the pesiod from October |
through December 31, 1992,

Five abnormal ocourrences at NRC-licensed facili-

1]

ties are discussed in this report. None of these occur-
rences involved a nuclear power plant. Four involved
medical therapy misadministeations and one involved
a medical diagnostic misadministration. The NRC's
Agrecraent States reported three abnormal occur-
rences. Two dnvolved exposures of ron-radiation
workess and one involved a medical therapy misadmi-
nistratici, The report also contains nformation that
updates some previously reported ahnormal occur-
rences.

NUREG-O090, Vol 14, No, 4
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PREFACE

Introduction

The Nuclear Regulatory Commission reports to the
Congress each quater under provisions of Seciion
208 of the Energy Reorganization Act of 1974 on any
abnormal occurrences involving facilities and activi-
ties regulated by the NRC. An apnormal occurrence
is defined in Sectior 204 as an unscheduled incident
or event that the Commission determines ir signifi
cant from the standpoint of public health or safety.

Fvents are currently identified as abnormal occur-
rences for this report by the NRC using the enteria
listed tn Appendix A. These criteria were promul-
gated in an NRC policy statement that was published
in the Federal Register on February 24, 1977 (Vol. 42,
No. 37, pages 10950-10952). In order to provide wide
dissermination of information 10 the public, a Federal
Regzster notice s issued on each abnormal occur-
renve. Copies of the notice are distributed to the
NRC Public Document Room and all Local Public
Document Rooms. At a mintmum, each notice must
contain the date aad place of the occurrence and de-
scribe 118 nature and probable consequences.

The NRC has determined that only those events de-
scribed in this report meet the criteria for abnormal
occurreace reporting. This report covers the penoad
from October 1 through December 21, 1991, Infor.
mation reported on each event inciudes date and
place, nature and probable CONGOGUENCRS, CrASC OF
causes, and actions (aken Lo prevent recurrence.

The Regulatory Syston

The system of Licensing and regulation by which NRC
carries out s responsibilities 8 implemented
through rules and regulations in Title 20 of the Code
of Federal Regulations. This includes public participa-
ton as an clement. To accomplish its objectives,
NRC regularly conducts licensing proceedings, in-
spection and cnforcement activities, ¢valuation of
aperating expedence, and confirmatory research,
while maintaming proprams for establishing stan-
dards and issuing technical reviews and studies.

In hicensing and regulating nuclear power plants, the
NRC follows the philosophy that the health and
safety of the public are best ensured through the es.
tablishment of multiple levels of protection. These
multiple levels con be achieved and maintained
through repulations specifying requirements that will
ensure the safe use of nuclear materials. The regula-
tions include design and quality assurance critenaap-
propriate for the various activities licensed by the

Vil

NRC. An inspection and enforcement program helps
ensure compliance with the regulations.

Reportable Occurrences

Actual operating expenence Is an essential input 1o
the regulatory process for assuring that heensed ac-
tivities are conducted safely. Licensees are required
1o report certain incidents or events to the NRC. This
reporting helps o identify deficiencies carly and to
ensure 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 mdustry for the detailed review of operating
experience to help identdy safety concerns carly; to
improve dissemination of such information; 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 systems, which include not only the
type and quality of reports required to be submitted,
but also the methedds used 1o anglyze the data. Inor-
der to more effecuvely colleet, collate, store, te-
trieve, and evaluate operational data, the informa-
tion 15 mamtamed in computer-based data files.

Two primary sources of operationa! data are Licen-
see Bvent Reports (LERS) and immediate notifica:
tions made pursuant to 10 CFR 50.72.

Except for records exempt from public disciosure by
statute and/or regulation, nformation concerning re-
portable occurrences at facilities licensed or other-
wise regulated by the NRC is routinely disseminated
by the NRC 1o the nuclear industry, the public, and
other interested groups as these events oceur

Dissemination includes special notifications to licen-
sees and other affected or interested groups. and
public announcements. In addition, information on
reportable eventsis routinely sent to the NRC's more
than 100 local pubiic document rooms throughout
the United States and to the NRC Public Docyment
Room in Washington, D.C. Tue Congress is routinely
kept informed of reportable events occurring in b
censed facilities

Another primary source of opetational data s reports
of relability data submiited by licensees under the
Nuclear Plant Reliatility Data System (NPRDS).
The NPRDS is a voluntary, industry-supported sys-
tem operated by the Institute of Nuclear Power Op-
erations (INPO), a nuclear utitity organtzation. Bath
engineering and falure Jata are submitted by nutlear

NUREG-O040, Vol. 14, No. 4
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power plant licensees for specified plant components
and systems. The Commission conwn the NPRDS
1o be a vital adjunct to the LER system for the coliec-
tion, review, #nd feedback of operational experience;
therefore, the Commission periodically monitors the
NPRDS reporting activities.

Agreement States

Section 274 of the Atomic Energy Act, as amended,
authore.es the Commission 1o enter into agreements
with States whereby the Commission relinquishes
ard the States assume regulatory authority over
byproduct, source, and special nuclear matenals (in
quantities not capable of sustaining a chain reaction).
Agreement State programs must be comparable (o
and compatible with the Commission’s program for
such material.

Presently, information on reportable occurrences in
Agreement State licensed activities is publicly avail-
able at the State ievel. Certain information is also
provided to the NRC under exchange of information
provisions in the agreements,

NREG-DL9G, Vol 14, No. 4

Vil

In early 1977, the Commission determined that ab-
normai pecurrences happening at facilities of Agrec-
ment State licensees should be included in the quar-
terly reports to Congress. The abnormal occurrence
cniteria included in Appendix A are applied uni-
formly 1o events ut NRC and Agreement State licen-
see factlities. Procedures 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 ¢f information
with vanous foreig governments that have nuclear
facumes. Ths foreign inturmation is reviewed and
considered in the NRC's assessment of operating ex-
perience and in its research and regulatory activities.
Reference to foreign irformation may occasionally
be made in these quarterly abnormal occurrence re-
ports {0 Congress; however, only domestic abnormal
occurrences are reported.
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REPORT TO CONGRESS ON ABNORMAL OCCURRENCES
OCTOBEF-DECEMBER 1991

Nuclear Power Plants

The NRC s reviewing events reported at the nuclear
power plants licensed to operate. Far this report, the

NRC has not determined that any events were abnor-
mal poLurrences.

Fuel Cycle Facilities
{Gther Than Nuclear Power Plants)

The NRC is reviewing ev~nts reported by these licensees. For this report, the NRC has not determined that any

guents were abnormal ocourrences.

Other NRC Licensees
(Industrial Radiographers, Medica! Institutions, Industrial Users, etc.)

There are currently over 8000 NRC nuclear matenial
licenses in effect in the United Stares, principally for
use of redioisotopes t the medical, industrial, and
academic fields. Incidents were reported in ths cate-
gory from licensees such as radiographers, medical
institutions, and byproduc: matena! users. The NRC
15 reviewing events reported by these licensees, For
this report, the NRC has determinesd that the follow-
ing events were abnormal occurrences.

91-10 Medical Diagnostic Misadminis.
tration at L. Gonzalez Martirez
Oncologic Hospital in Hato Rey,
Puerto Rico

The following information pertairing to this event is
1lso being reported concurrently in the Federal Regis-
ter. Appendix A (see the overall criterion) of this re-
port notes that an event involving a moderats or
more severe impact on p -blic healtn or safety can ve
considered an abnormal occurrence.

Date and Place—June 17, 1991; 1. Gonzalez Mar-
tinez Oncologs: Hospital; Hato Rey, Puerto Rico.

Nature and Probable Consequences —On June 17,
1961, a patient scheduled to receive a diagnostic dose
of iodine-131 (1-131), was mistakenly administered &
dose of 1-131 in the therapeutic range. The misad-
ministration occurred wher a nuclear medicing tech-
nologist misread the dose calibrator and admini-
stered 6.2 millicuries rather than 6.2 microcuries.

The technologist realized the orror nine minutes af-
ter the dose was administered when the printed dose
tabel from the dose calibrator was checked. The
puysician-in-Charge promptly administered potas-
sium odide solution to the patient to reduce the up-
take of the radioactive odine. The licensee esti-
mated, based on 24-hour uptake measurements, that
the uptake of radioactive indine in the thyroid was ap-
proximately live percent resulting in an estimated
dose to the thyroid of 1612 rem. The misadmin-
istration was promptly reported to the NRC,

The ticensee continges to follow the patient's condi-
tion and has advised the NRC that the patient has not
experienced any adverse effects because of the
misadministration.

Cause or Causes— The cause is attributed to human
error by the nuclear medicine technologist. The tech-
noiogist d'd not vernify ihe dose by reviewing the
printed dose label before administering the dose,

Actions Taken to Frevent Recurrence

Licepsee—"l he hcensee's correcuve achons included
t.king disciplinary action agams! the technologist and
reguiring that the nuclear medicing supervisor check
cach dose befory the dose is administered to a pa-
tient.

NRC--NRC Region Il conducted an inspection to re-

view the circumstances associated with the mis-
administration, and 1o review the licensee's correc-

NUREG-0090, Vol, 14, No. 4
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classiflied as Severity Level Il on a scale in which Se-

verity Levels I through V range from the most signifi-

cant o least significant, respectively. The licensce

:dmitted the violations and paid the civil penalties in
ull,

This ttem is considered closed for the purposes of this
report.

$1-13 Medical Therapy Misadministra-
tion at University of Pittsburgh
Presbyterian-University Hospital
in Pittsburgh, Pennsylvania

The following information pertaining 1o this event is
also being reported concurrently in the Federal Regis-
ter, Apperdix A (see the overall criterion) of this re-
port potes that an event involving a moderite
more severe impact on public health or safety can be
considered an abaormal occurrence.

Date and Place—November 22, 1991; University of
Pittsburgh Presbyterian-University Hospital; Pitts-
burgh, Pennsylvania.

Nature and Probable Consequences — On November
22, 1991, NRC Region I was notified by the licensee's
Radiation Salety Officer (RSO) that a therapeutic
misadministration involving a cobalt-60 teletherapy
umt had occurred at their Presbyterian-University
Hospital facility on November 21, 1991. The thera-
peutic treatment had been administered to the wrong
part of a patient's body.

The technologist had looked at the patient’s chart hut
st up the wrong treatment field. The patient re-
ceived 287 rads to the thoracic vertebrae (upper
hack) instead of the prescribed 300 rads to the cervi-
cal vertebrae (lower neck). Because the patient had
previously undergone thoracic vertebrae treatment,
the technologist ervoneously assumed that the tho-
racic treatment was continuing and administered the
treatment without adequately reviewing the patient's
chart which indicated the correct treatment area (cer-
vical).

The licensee has determined that the treatment wili
not have ary udverse effects on the patient. The pa-
tient is suffering from metastatic cancer of the breast
and was receiving palliative radiation treatments to
the spine.

Cause or Causes —The cause was attributed to fail-
ure to follow the written prescription in the patient's
chart.

NUREG-0090, Voi. 14, No. 4

Actions Taken to Prevent Recurrence

Licensee— Corrective ac'ions included stressing to
the radiation technologis's the need 1o carefully read
paticaty’ charts and to recognize notations of changes
m the fields to be treated. When a field is completed
on a patient, the administered dose is to be written
down in the patient’s chart using a diff2rent color ink.

NRC--NRC Region 1 wiii examine the licenset's
preventive and corrective actions at the next sched-
uled inspection.

Unless new, significant inforination becomes avail-
able, this item is considered closed for the purposes
of this report.

91-14 Medical Therapy Misadminisira-
tion at University of Wisconsin
Hospital in Madison, Wisconsin

The following information pertaining to this event is
also being reported concurrently in the Federal Regi -
ter. = pendix A (see the overall eriterion) of this re-
port notes that an event involving a moderate or
more severe impact on public health or safety can be
cov sidered an abnormal occurrence.

Date and Place — November 27, 1991; University of
Wisconsin; Madison, Wisconsin.

Nature and Probable Consequences - A patient was
undergoing a series of five treatments for a cancer of
the nasal septum using a high dose rate indium-192
afterloading unit. In this type of treatment, a
brachytherapy catheler was positioned i the pa-
tent’s nasal passage. The computerized device then
moved the source through the catheter into the treat-
ment area. The source had a nominal strength of 4
curies.

The initial four treatments were completed without
maident. However, prior to the fifth treatment on
Novewber 27, 1991, the operating physicist picked up
the wrong patient chart located next to the device's
control panel and entored the = wment program in-
[ormation into the computerized device. While the
treatment was underway, a student technologist in-
guired about the length of time to complete the treat-
ment. The prescribing physician and the operating
physicist indicated different lengths of time. The phy-
sician, realizing there was an error, directed that the
treatment be stopped immediately. Subsequently, it
was discovered that the physicist had used the wrong
patient chart and, theretore, entered incorrect treat-
ment program information into the compute:. The
correct treatment information was then entered into
the computer and the treatment series completed.
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The erroneous treatment information positioned the
indium-192 source so that the patient's lips received
an unintended for about one minute. The
dose calculation by the licensee indicated the patient
received approximately 73 rads to the lips. According
to the licensee, the radiation exposure received
the lips, for a correctly admnistered treatment 1o the
nasal septum, v ould be about 25 rads. The licensce
does not expect any consequences resulting from the
additional exposure to the patient's lips from this
misadministration.

Cause or Causes—The physicist failed o verify the
wdentity of the paticnt and assumed incorrectly that
the chart at the control panel was for the patient un-
dergong treatment.

Actions Taken to Prevent Recurrence

Licensee — The licensee has directed that the operat-
ing physicist check the identity of each patient before

Ahnarmal Ocourrences, 4th Qur CY91

treatnent, using patient pnotos or other means of
verification. Pationt charts for ireatment seties will
be placed in a specifies focation. No exceptions will
be made 10 the tuinmg 1o aued of a vser. In the fu-
ture, training will include o general secion on high
dose rate aiterloading devices.

NRC— A special inspection was conducted on De-
cembee 17, 1991, 1o review tie cecumstances sur-
rounding the musadnunistration and to roview the li-
censee's corrective actions (Rel. 4). No violations of
N C requiresncnts were wWentified. The comrective
actions appeared sufficient 10 prevent & recusrence
of the misadmipistration. While the licensee has 8 vi-
able quality assurance progaam i 1 lace, the changes
adopted will strengthen the previows procedures,

This item is considered closed for the purposes of this
report,

Agreement State Licensees

Procedures have been developed for the Aareement
States to screen unscheduled incidents or events us-
g the same criteria as the NRC (sce Appendiv A)
and report the events to the NRC for inclusion in
these quarterly reports to Congress. For *hus periad,
the Agreement States reported the following events
as abnormal occurrences.

AS91-5 Exposure of a Yen-Radiation
Worker

Appendix A (see Example 5 of “For All Licensees™)
of this report notes that any loss of Lecnsed material
in such quantities and under such circomstances that
substantial hazard may result (o persons in unre-
stricted areas can be considered an abnormal occur-
rence.

This writeup is bascd on information provided to the
NRC i December 1991 by the Agreement State of
California for inclusion in this report.

Date and Place—September 1, 1989; exposures 1o
sources nccurred at San Gabnel Valley Medical Cen-
ter in San Gabriel, California, and during delvery to
Methodist Hospital of Southern California in Ar-
cadia, California.

Nature and Probable Consequences -On August 1,
1989, an intracavi ure was performed at
San Gabriel Valley Medical Center. Two cesium-137
sources, 42.2 mCi each, were loaded into colpostat
devices and inserted into the patient for treatment.

After the procedure was completed, the physician re-
moved the devices and placed them in o lead con-
tciner. The container was thes transporied to the
room shere the cestum storage safe was located;
however, the sources were not removed from the in-
serts and placed m the safe as they should have been.
On September 1, an employee of the Medical Center
removed tne inserts, still contamning the sources,
from the tead transport contamer, and thinking they
were empty, placed them i an envelope to be Lrans-
ported to Methodist Hosprial where they were in-
tended 10 be used. The envelope was placed in the
Radiology Department where 1t was picked up by an
employee of a private medical group a few days later.
This individual placed the envelope in his private car
and drove to Methodist Hospital which ook approxi-
mately 25 minutes.

When the inserts were recewed by Methodist Hospi-
tal, the envelope was opened immediately and the
sources were discovered mside, They were placed ina
lead transport container and removed to the storage
safe by stalf of the hospital.

San Gabrie! Valley Medical Center hired a medical
physicist to evaluate and determine the extent of ex-
posures that individuals had receved as the result of
this incident. Extensive time and motion studies were
conducted, as well as the processing of personnel
monitoring devices, to determine doses received. The
mdividual who had transported the sources from one
hospital to the other was a non-radiation worker and
therefore did not wear a personnel monitoring de-
vice. [t was estimated that he receved about 106 rem

NUREG-00%), Vol. 14, No. 4



Ll
o

o7

A\

e




e d Mewm- - —z m—iw'

e T

of the drum. Rather than question why he did not reg-
ister any reading, he assumed that all tems inside the
package had been properly secured and he allowed it
10 connue on o 1s destination.

The package arnmved at Therapeatic Nuchdes on
Monday, November 5, 1990, hut it was not opened
until the following day. When the package was
opened and ducovered empty, the Radiation Safety
Officer for Therapeutic Nuclides immediately noti-
fied the Los Angeles County Radiation Control of-
fice (Agency) and an invesiigation was begurn. An
Agency ispector contacted Federal Express in anat-
tempt 10 backtrack the route the package ook from
the time it was pic ked up it the hospital. She was able
1o focus het search on the Hub facility at LAX and
discovered the sources there as soon as she entered
the facility.

All seven sources were located in various places
throughout the facility by the inspector. Federa! Ex-
press personnel who carie i1 contact or worked near
where the sources were found were interviewed.
Those mdividuals who came 1n close contact with the
sources were sent for medieal evaluation and fol-
lowup. Dose estimates were established fou all work-
ers and uil were notified of their estimated doses. In-
dividua! dose cstimates for the 24 emplovees
involved ranged from 10 mrem 10 1810 mrem whaole
bady. Also, three individuals who said they touched
the sources had estimated extremuty doses that
ranged from 90 1o 260 rem.

The U.S. Department of Transportation (DO -
vestigated whether the package of sources was prop-
erly securel prior to pick-up by Faderal Express.
There is strong evidence that the package was not
properly sealed; therefore, when it fell down the con-
veyor belt it easily spilled open. The hospital stalf
supplied sworn statements to Radwation Contro Pro-
gram stafl that they had followed all procedurex
when they packaged the sources; however, DOT has
run extensive yests on the confamer and has con-
cluded that of it had been sealed properly, it would
not huve spilled its contents.

Actions Taken te Prevent Recurrence

Hospital - Alter long delays, the hospital complied
with the dose notification requirements

State Agency--A Notice of Viilation was issued to
the hospital for faiture to report the incident and also
for the exposures 1o personnel in excess of permissi-
hle leviis. The tase was closed on November 13,
1997,

Abnormal Occurrences, 4th Qur CY91

Other—Therapeutic Nuchides has redesigned their
container to prevent this type of spill in the future.

Unless new, significant information becomes avail-
able, this wem is considered closed for the purposes
of this report.

AS91-7 Medical Therapy Misadministra-
tion at Northridge Hospital
Medical Center in Northridge,
California

Arnendix A (sce the overall criterion) of this report
notes that an event involving a moderate or more se-
vere impact on public health and safety can be consid-
ered an abndrmal occurrence.

This writeup 15 based on information provided (o the
NRC in December 1991 by the Agreement State of
California for inclusion in this report.

Date and Place —May 3, 1991; Northridge Hospital
Medical Center in Northrgdge, California.

Nature and Probable Consequences —On May 3,
1991, 15 mCi of wdine-131 intended for patient A"
was administered i error 1o patient “B” who had the
same first and last names as patierss “A." The admini-
stration was made by the hospital’s Certified Nuclear
Medicine Technologist without the responsible phy-
sician present. which is a violation of Jhe Caldornia
Radiation Control Regulations, Patient "B" had re-
ported 1o the hospital's Outpatent Department fora
preoperational chest x-ray instead of reporting to her
doctor’s private office as she was instructed. Patient
“A" was scheduled to receive a hyperthyrodism
treatment that same morntng,

When her rame was called, patient "B answered
and signed the cor sent form. She asked questions of
her technolegist about thyroid disorders and was
given answers, The dose of 15 mCi was administered

Later that same day, patient “A” presented hersell
for the treatment. [t was thea that the hospaal dis-
covered that they bad adounstered the dose (o the
wrong patient. Pauent “B's™ doctor was contacted
and consulted with the Chiel Nuclear Medicing phy-
sictan. They decided (o give patient “B" 15 deaps of a
potassium iodine solution three times daily for three
dJays plus forced Hluids Lo reduce the uptake of the ra-
dioactive wdine. She underwent the previously
scheduled surgical procedure three days after the
dose was administercd without any regard for the
possible exposure of surgical room stafl from the pa-
tient.

This inedent was reported (o the wrong st of
Californit’s Departmem of Health Services by the

NUREG-O08%), Vol. 14, No. 4



:
]
i

e N BN e ATe

i T e R

i g e el o adte e Abe e

e

Abnormal Occurrences, 4th Qur CY91

hospital five days after 1t ocourred. Not realizing the
sygnificance of the error, Radiologic Health was not
contacted until May 31, 1991, 28 days after it oc-
curred. An investigation was begun by the Radiologic
Health Unit of the Los Angeles County Health De-
Rrunem. the inspection agency for this licensee.

¢ inspector discovered that the hospital had ongi-
nally estimated the patient's thyroid dose to be much
lower than it actually was. The agency retained a con-
sultant who performed a complete workup of the pa-
tient. The patient’s dose was established at 3000 rem
to the thyroid and she was informed of this in writing
by the hospital. She was placed into a treatment fol-
lowup program.

An evaluation of exposures (o the surgical room staff
was also made by the consultant. Their exposures
were determined to be mimima, “nd hey wece also
notified by the nospital.

NUREG-009G, Vol. 14, No. 4
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Cause or Causes— The administration was made by
the hospital’s Certified Nuglear Medicine Technolo-
gist without the responsible physician present.

Actions Taken to Prevent Recurrence

Licensee-- An enforcement conlerence was held at
the Los Angeles County Health Department be-
tween members of the hospiial administrative staff
and representatives of the County and State Radia-
ton Control Program staff The hospital presented
an extensive corrective action plan and explained
new controls that would be put n place.

Agency — Representatives of the Radiologic Health
Branch accepted the plan and the case was referred
0 the cty attorney’s office for determination if
charges should be filed.

This item is considered closed for the purposes of this
report,
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APPENDIX A
ABNORMAL OCCURRENCE CRITERIA

The following Crtenia for this repart’s abnormal oc-
currcnce determinations were set forth in an NRC
palicy statement published 0 the Federal Register on
February 24, 1977 (Vol. 42, No 57, pages 10950-
10982).

An event will be coasidered an ahnormal ccurrence
if 1t involves a major reduciion i the degree of pro-
tection of the public health or safety. Such ar event
would involve a moderate Of more severe mmpact on
th. nublic health or safety and could include bat need
not be iimited to:

1. Maoderate exposure to, or relcase of, radioacive
material hcensed by or othe.wise repulated by
the Commission;

2. Major degradation of essential safety-related
equipment; or

3. Mgjor deficiencies in desigr, construction, use
of, or iuanagement controls for licensed facilities
or material,

Examples of the types of events that are evaloated in
detail using these critenia are:

For All Licensees

1. Exposure of the whote body of any individual to
25 rem or more of radiation; exposure of the skin
of the whole bady of any individual to 150 rem or
more of radiation; or exposure of the feet, an-
kies, hands or forearms of any individual to 375
rem or more of radiation [10 CFR 20.403(a) 1)},
or equivalent exposures from internal sources.

2. An expJsure to an indiv.dual in an unrestricted
area such that the whoie body dosc received ex-
ceeds (.S rem in one calendar year (10 CFR
20.105(a)).

3. The release of radioactive matenal to an unre-
stricted area in concentrations which, if averaged
over a period of 24 hours, exceed 500 times the
regulatory limit of Appendix B, Table 11, 10 CFR
Part 20 [CFR 20.403(b)2)j.

4, Radiation or contamination levels in excess of
design values on packages, or loss of confine-
ment of radioactive material such as (1) a radia-
tion dose rate of 1000 mrem per hour three feet
from the surface of a package containing the ra-

8

dioactive material, or (b) celease of radioactive
material from: a package in amounts greater than
the repulatory limait.

S Any loss of leensed material in such quantitics
and under such circumstances that substantial
hazard may resull to persons in unresiricted ar-
cas.

6. A substantisted case ol actual or attempted theft
or diversion of licensed matenal or subotage of a
fd(ilﬂy

7. Any substantiated loss of special nuclear mate-
rial or any substantinted inventory disct 2pancy
that 15 judged 10 be significant relative 10 nor-
rally expecied performance and that s judged to
be caused by thelt or diversion or by substantial
hreakdown of ihe accountability system.

K. Any substantial hreakdown of physical security
or matenal controi (1.e., access control, contain-
ment, or accountability systems) that signifi-
cantly weakenad the protection against theft, di-
version, or sabotagee,

9. An accidental criticality | 10 CFR 70.52(a)].

10. A major deficiency in design, construction, ot op-
eration having safety implications requiring im-
media¢ remedial action.

il. Serious deficiency in management or procedural
controls in major areas.

12. Series of events (where individual events are not
of major wmportance), recarring incidents, and
meidents with implications for similar facilities
(geaeric incidents) that oreate major safety con-
cern

For Commercial Nuclear Power Plants

I. Exceeding u safety ‘imit of livense technical
specifications | 10 CFR 50.36(¢)].

s

Major degradation of fuel integnty, primary
cootant pressure houndary, or primagy contain:
ment baundary

3 Loss of plant capability to perform essontial
safety functions such that ¢ potential release of
radivactivity i evoess of 16 CFR Part 100 guide-
iines could result from a postulated transient or

NURE G008, Vol 14, No. 4
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accident (e.g., loss of emergency core cooling sys-
tem, 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 that
result in loss of plant capability to perform essen-
tial safety functions such that a potential release
of radioactivity in excess of 10 CFR Part i00
guidelines could result from a postulated tran-
sient or accident (e.g., loss of emergency core
cooling system, loss of control rod system).

NUREG-0090, Vol. 14, No. 4

For Fuel Cycle Licensees

8

o

A safety limit of license techaical specifications is
exceeded and a plant shutdown s required |10
CFR 50.36(¢)).

A major condition not specilically considered in
the safety unalysis report or technical specifica-
tinns that requires immediate remedial action.

An event that seriously compromised the ability
of a confinement system 10 perform its desig-
nated function.
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APPENDIX B

PPDATE OF PREVIOUSLY REPORTED
ABNORMAL OCCURRENCES

During the October through December 1991 period,
NRC licensees, Agreement Siates, Agreement State
licensees, and other involved parties, such as reactor
vendors and architect-engineering firms, continued
with the implementation of actions necessary 1o pre-
vent recurrence of previously reported abnormal oc-
currences. The referenced Congressional abnormal
occurrence reports below provide the initial and any

subsequent updating information on the abnormal
occurrences discussed. (The updating provided gen-
erally covers events that took place during the report
penod; some updating, however, may be more cur-
rentas indicated by the associated event dates,) Open
ems will be discussed in subsequent repaorts in the
SCTICS,

.

Fuel Cycle Facilities

91-6  Potential Criticality Accident at the
General Electric Nuclear Fuel and
Component Manufacturing Facility
in Wilmington, North Carolina

This abnormal occurrence was originally reported in
NUREG-0090, Vol. 14, No. 2, “Report to Congress
on Abnormal Occurrences: April-June 1991,” and
updated in Vol. 14, No. 3. The event, involving de-
graded nuclear criticality safety controls, was invest,-
gated by an NRC Incident Investigation Team (1TT).
As mentioned in the previous reports, the NRC 1T
formal report was published in August 1991 as
NUREG-1450 (“Potential Criticality Accident at the
General Electric Nuclear Fuel and Component
Manufacturing Facility, May 29, 1991"). Also, as pre-
viously mentioned, the licensee’s solvent extraction
system remained shutdown until October 16, 1991,
witen the NRC authorized the ficensee 10 restart op-
eration of the system. The abnormal occurrence is
updated as follows:

Significant NRC inspector presence was maintaines
at the site during the mid-October to mid-November
1991 time period. The inspectors reviewed opera-
tions in progress as the licensee restarted the solvent
extraction process, and reviewed actions being taken
by the licensee to tmprove its performance in the area
of nuclear criticality safety. The licensee’s solvent ex-
traction process has been operated /.. ' safe manner
since operation was resumed ir. mid-October. In an
emergency exercise on December 18, 1991, the licen-
see demonstrated effective corrective actions for
problems in the licensee’s emergency response pro-
gram. These problems were identified by the ITT and
NRC followup inspections.

The NRC held an enforcement conference with the
licensee on February 7, 1992 (o discuss causes and

corrective actions for apparent wolations identified
as a result of the ""1"and NRC followup inspections.
Licensce attendees included the new plant manager
for the facility, who officially assumed this position ~n
February 9, 1992,

The licensee continues 10 evaluate s nuclear
eriticality safety program; as areas for improvement
are wentified, they are being added to the licensee’s
Performance [mprovement Program (PIP). Status re-
ports nn the PIP have been submitted monthly by the
licensee 10 the NRC. The NRC will be meeting with
the Licensee on a quarterly basis to review the ligen-
see's progress in completing the elements specified
n the hcensee's PIP. The first such mecting 1s sched-
uled for March 4, 1992,

As mentioned in the previous reports, the NRC staff
developed a Staff Action Plan in response 1o the 111
report fincings. Some of the short term Staff Action
Plan items were completed during the latter pan of
1991. In addition, responses 1o NRC Bulletn 91-01
(“Reporting Loss of Crincality Safery Controls™),
which requires ali fuel cwole and uranium fuel re
search and development licensees 1o evaluate and
modify as necessary their criticality safety criteria and
procedures, are due by the end of January 1992 (Ref,
B-1). These responses will be reviewed by the NRC's
Office of Nuclear Material Safety and Safeguards
(NMSS); then the licensees’ implementation of any
needed improvements will be reviewed during NRC
mspectons.

Also as previously mentioned, NMSS established a
Materials Regulatory Review Tatk Force. The pur-
pose of the Task Forge was 10 conduet a nroagd-based
review of the Commission's current licensing and
oversight programs for fuer cycle and large matenal
plants. The Task Force was requested o deline the
components and subcomponents of an ideal regula-
tory evaluation system for these types of heensed

NUREG-U090, Vol. 14, No. 4
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plants and compare them to the components and
subcomponents of the existing regulatory evaluation
system. The Task Force prepared a report which dis-
cusses the findings from this comparison and pro-
poses recommendations on the basts of the findings.

This report (Dralt NUREG-1324) was issoed] for
public comment during February 1992 (Ref. B-2).

Further updating of this tem will be made as appro-
priate.

Other NRC Licensees

85-17 Exposure of Radiographic Person-
ne! Due to Management and Proce-
dura! Control Deficiencies

This abnormal occurrence was originally reported in
NUMEG-D090, Vol. & No. 3, “Repont to Congress
on Abnormal Occurrences: July-September 19887
The event involved Westery Stress, Inc., with offices
in Evanston, Wyoming and Houston, Texas. The ab-
normal occurrence is updated, and closed out, as fol
lows:

An investigation by the NRC Office of Investigations
{OI) was intiated to determine whether employees
of Western Stress, Inc., had intentionally withr.=1d in-
tormation from the NRC concerning radiation over-
exposures to Westcon Stress employees and the gen-
eral public. The result of this investigation
demonstrated that the Weste. v Stress District Op-
erations Man for the Evanston office, the Radia-
tion Safety Officer (RSO) for the Evanston office,
two radiographers, and a radiography assistant con-
spired to make false verbal and written statements.
The results of this investigation further demon-
strated that the REQ, the «wo radiographers, and the
radiography assistant knowingly and intentionally
made false verbal and written statements to the
NRC.

These investigation findings were referred to the
US. Deparument of Justice (DOJ) for potential
prosecation on July 9. 1986. In an indictment on Sep-
tember 16, 1987, a Grand Jury for the U.S. Distnet
Court, for the District of Wyoming, charged the five
employees of Western Stress, Inc. with “making of
false, fictitious, and fracdulent statements” (18 LISC
1001), “auding and abetting” (18 USC' 2), and “con-
spiring” (18 USC 371). All five individuals were con-
victed for the violations stated in the Ol investigation,
The final DOJ judgment was made March 16, 1989,

By request of the licensee, the NRC terminated Li-
cense No. 49-23490-01 on April 3¢, 1986.

In 1986, Western Stress was purchased by MITEC In-
ternational. A nev, license was 1ssued which specifi-
cally prohibited any of the five individuals ‘rom acting
as radiographers or radiography assistants without
written permssion from the NRC

NUREG-0090, Vol 14, t 0. 4

This ttem is considered closed for the purposes of this
report.

36-28 Immediately Effective Oraer Modi-
fying License and Order to Show
Cause Issued to an Indostrial Ra-
diography Company

Thus abnormal oceurrence was originally reported in
NUREG-0090, Vol. 9, No. 4, “Report 1o Congress
an  Abnormal Occurrences:  October -December
1986." The Order mvelved an emplovee of Met-
Chem Testing Laboratories of Utah, Inc., of Salt
Lake City, who had also been employed by the prede-
cessor company Met-Chem Engincening Labosto-
rics, Inc. (The predecessor company's assets wete
purckased vy Met-Chem Testing Laboratones of
Utak, Inc. on September 10, 1984, and a new 1 ense
was 1ssued on July 21, 1986.) The abnormal occur-
rence is updated, and closed out, as follows:

An investigation by the NRC Office of Investigations
(O1) was mitiated to determine whether the em-
ployee, while empiovad by the predecessor company,
deliberately forged a letter to cover up a radiation ex-
posure of a radiographer. The results of this investi-
gation demonstrated thet the empioyee knowingly
and willfully wrote a fictitious letter to suppress and/
or conceal information about the overexposure.

Tids area «as referred 10 the LS. Departivent of
Juste for potental prosecutin. The U.LS. District
Court for the District of Uitah sentenced the individ-
ual for violation of 10 USC 1018, “making a false
statamont.” on May 23, 1989,

By request of the licensce, on May 28, 1987, the NRU
retired License No. 43-19662-01, which had expired
on March 31, 1987,

This item is considered ciosed for the purposes of this
report

87-8 Significant Breakdown of Manage-
ment Controls for Radiographic
Operations

This abnormal occurrence was originally reporeed in
NUREG-O080, Vol. 10, No. 1, “Report to Canpress
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on Abnormal Ovcurrences: January-March 1987
The event involved A-1 luspection, Inc, of
Evanston, Wyoming. The abnormal occurrence is up-
dated, and closed oun, as follows:

As previously mentioned, the NRC issued an Order
on April 10, 1987, suspending this byproduct matena
license and requiring the licensse 10 80w cause why
ihe hicense should not be revoked (Ref, B-3). The bi-
censee responded in a letter dated April 27, 1987,
The NKC deferred consideration of this matter
pending the completion of an investigation of related
matiers conducted by the NRC's Office of Investiga-
tions.

In view of the lact that this license expired on May 31,
1989, and in view of the actions already taken in this
casc, the NRC concluded that no purpose would be
served by considering additional enforcement action.
Therefore, NRC terminated A-1 Inspection, Inc.'s li-
cense effective July 10, 1989, and NRC's enforce-
ment ctions i this case were considered aosed.

Thisitem isconzidered closed for the purposes of this

9011 Deficiencies in Brachytherapy Pro-
gram

“This abnormal occurrence was originally reported in
NUREG-0090, Vol. 13, No. 2, “Report 10 Congress
on Abnormal Occurrences: April-Juae 1990." As
previously mentioned, Orders suspending  tte
brachytherapy durss were issued 1o the S
Mary Medical Center facilities in Gary and Hobart,
Indiana, and to Porter Memorial Hospital in Val-
paraiso, Indiana. The Order to the St. Mary Medics!
Center facilities was issued on April 27, 1990 (Ref.
B-4)and the Order to Porter Memorial Hospital was
issued on May 2, 1990 (Ref. B-5). The abnormal oc-
currence is updated, and closed out, as follows:

1. St Mary Medical Center facilities—In a lewer
dated Octover 15, 1991, the licensee indicated it
plans 1o sexk remstateme... uf its radiation ther-
apy program. [t has not, however, submiited a
formal request for the necessary license am.id-
ments,

2. Portecr Memorial Hospital —On  January 10,
1952, the NRC rescinded the Order suspending
radiation therapy activities. The licensee has
complied with the terms of the NRC Order. An
audit report from an independent consultant,

Abnormal Ocourrences, 4th Ot CYY)

previousiy submitted December 27, 1990, identi-
fied o misadminist avions identified doring the
audit of brachytherapy procedures. In the latter
part of 1991, the licensee submitted & therapy
quality ranagement progrm 1o be incorporated
mio ns license. Inopection findings have also
heen favorable,

Unless new, significant mfornation becomes avail-
ahle, this item 18 considered closed Tor the purposes
of this repor,

91-8  Radiation Exposures of Members
of the Public from a Lost Radioag-
tive Source

This ahnormal accurrence was originally reported in
NUREG-0090, Val. 14, No, 3, “Re; o Congress
on Abnonual Oceurrences: July-Sepember i991."
The abnormal vecurrence s updated as follows:

As previously mentione 4, on Septomber §, 1991, the
hoeenses (Western Atlas International) reported thi
loss of a 2<curie cesium-137 sealed well logping
source from & vehicle en toute from (he ligenses's
Yukon, Oklahoma, facility (o its Houston, Texas, (a-
cility. As a result, two members of the pewersl public
recetved unnccessary radiation exposures.

On December 20, 1991, the NRC issued a Note of
Violation and Propesed Imposition of Civil Penalty in
the amount of $10,000 for violating NRC reguire-
ments in the loss of the radioactive sourve (Rel. B-6).
The praposed civil pesnity was based on two vipla-
uons: (1) fatiere to block and brace the radioactive
source cortamer adequately during *mnsportation;
and (2) failure 10 ensure tha the container's closure
devicy was properly installed, secured, and free of de-
fects, The NRC aiso cited the licensee for five ather
violitions which «ere not assessed & cvil penalty.

The letter informing the licenses of the action ndi-
cated NRC's concern that a responsibie licensee
manager had distegarded finchngs of an August 1991
safety audit which had directed that the containers
not be used until identified defects had been lixed.
The letter noted that the violations resulted in an in-
cident which had posed a significant threat to the
health and salety of the general public.

This item (emains apen pending the licensce's re-

sponse 1o the December 20, 1991, letter and pending
further review of the company’s licensed activities.

NUREG-O09), Vol 14, No. 4
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APPENDIX C
OTHER EVENTS OF INTEREST

The following items are described because they may
ihly be perceived by the public to be of public
ealth or safety significance. The items did not -

volve major reductions in the level of protection pro-
vidud for public health or safety; therefore, they are
not reportable as abnormal occurrences,

Nuclear Power Plants

1. Fvaluation of Plant Internai Flooding
Vulnerability for Survy Nuclear Power
Station

On August 30, 1991, Virgina Flectric and Power
Company (the licensee) submiited its Inuividus
Plant Examination (IPE) report for Sarry Units | and
2 (Ref. C-1). The report identified an unexpectedly
high core damage frequency (CDF) estimate of
L.IE-03 per reactor year (.., about ! in 1,000 reac-
tor vears) for internal flooding events. surry Units 1
and 2 arv Westinghouse-designed pressanized-water
reactors located in Surry County, Virgima.

Background

On August 8, 1985, the Commission issued a policy
statement on severe accidents applicable to {future
designs and existing plants. Although the policy
statement concluded that existing plants posed no
undue risk to public health and safety, the Commis-
ston recogmnized the need for a systematic examina-
tion of each nuclear power plant for plant-speciic
vulnerabilitics.

On November 23, 1988, the NRC issucd Generic
Letter 88-20, “Individual Plant Examination for Se-
vere Accident Vulnerabilines.” which stated that li-
censees of existing plants should perform a system-
atic examination, [PE, to wdentify any plant-specific
vulnerabilities to severe accidents and report the re-
sults to the Commussion. The specific purpose of the
IPE is to have each licensee of a nuciear power plant
do the following:

1. Develop an appreciation of severe accident be-
havior,

2. Understand the most likely severe accident se-
quences that could occur at its plant;

3. Gawmn a more quantitative understandu | af the
overall probabilities of core damage and fission
product releases, and, if necessary,

4. Reduce the overall probabilities of core damage
and fission product releases by moddyving, where

appropriate, hardware and procedures that
would belp to prevent or mitigate severe acci-
dents,

Discussion

The specifie internal fooding vulnerability identified
by the licensce for the Surry facility is a rupture in an
E-foot water intake pipe in the Unit 1 or Unit 2 tur-
bine building which could flood and damage the com-
mon emergency switchgear room, This might poten-
tially lead to disabling of important safety equipment,
core damage, and possible release of radiation,

The licensee believes the vulnerability has been over-
estimated because of vanous conservatisms assumed
inthe & ~lyses. Nevertheless, the licensee has imple-
mented plant madifications and interim measures to
reduce the likelihood of flood event initiation, which
the licensee estimates to reduce tsk by about a factor
of 10, Such steps include sump pump tmprovements,
replacement of selected mator-operated valves and
expansion joints, and inspection of valve bolting. Ad-
ditional enhancements that were implemented, but
not taken credit for in tre flooding analysis, include
installation of flow limiters, improvements of a de-
vice to prevent the backflow of water, round-the-
clock flood watches, quicker flood response, and
instaliation of diesel-driven sump pumps not depend-
ent on electric power. The licensee is currently evalu-
ating other possible modifications and measures (o
further reduce the potential for internal flooding sce-
nanos.

I'he issue remains under NRC review and the licen-
see's efforts will continue to be closely monitored and
evaluated.

2. Catastrophie Failure of Salem Unit 2
Turbine-Generator

On November 9, 1991, Public Service Electric and
Cas Company (the licensee) experienced a cata-
strophic fallure of its Salem Unit 2 turbine-
generator. Because of the faiure, the plamt s
expected to be out of service for an extended period
of time. Salem Unit 2 8 a Westinghouse-designed
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pressurized water reactor, ocated in Salem County,

- New Jersey. 1 : e%{lt\ped with & Westinghouse tur-

bine assemoly estinghouse Flectro-Hydraulic
Control (F.H( ) system, and & General Electric pen-
crator and exciter. The event was reviewed by &t
NRC Augmented Inspection Team (AT The fol-
lowing details arg generally based on the AIT report
which was ssued on January 7, 1992 (Ret. C-2).

Atabout 1100 a.m., with Unit 2 opers g ai 100 per-
cent reactor power, plant operstors initsied a rou-
ting test procedure to verily the operability of the
steam turbine avtomatic mechanical trip mecha-
misms. The test procedure mvolved the manipelation
af mechanical trip devices in the turbine auto stop oil
(AST)system. the primary turbing protection mecha-
nism. By design, the 1est procedare required the com-
plete somion of the AST system from any turbine
control or trip function (inciuding the mechanicaliy-
actuated tuchowe overspeed trip device) in order o
prevent an actual turbing trip duning testing of the
mechur wal devices.

A redundant backup system for turbine overspeesd
protecuon and emorpeacy tiap functions was as-
suaed to be aperutional. The backup system consisis
of theer slectricaily potsated solenmd valves de-
signed 1o provide redundant sutomauic control and
toip of the turbme i an poerspeed comditon (by reli

ance on the two redundant overspeed projection so-

tenow vaives, OPC-20-1 gad OPC-20-2) and w0
cause @ serting poa ¥ teactor trp fhy cebianice on
the huckigy emergency wip solenoid vidve ET-20)

Duning. the performsnce of the lest, a mamentary od
pressure pertabation (4 peonosnced Jecreass last-
ing abont 1.5 seonds) oocurred in the AST system.
Though of shart duration, the oil pressure decrease
was sufficient to open the AST interface valve. This
valve functioned 10 relieve the emergency trip Ouid
{ETFypressure from the pilot valves affeciing operas
Lo of tarbine steam admission valves, Le., S0P
valves, povermor valves, rehieat <top valves, and imter-
gept valves. Consequently, those vidves closed and
woiated steam flow to the high and low pressure tue
buner,

The ol pressure perturbaiiom aiso resulted m the ac-
tvativn of thees iow AST PrEIsUIC Signals 1o the reac-
wor protection syetem (RPSL In sordunce with the
design of the RPS logic, two out of three low AST
g:mu'c signa)s are constdered as indicative of a tur-
trip. Consequently, the reactor inip bredaors
{ETBs) opened to cause an immediate reactor plant
1. Beosuse of *he Lestin progress, the primary tur-
b 1 aystom (o stop oil) was sotsted and inca-
pabie of providing turhine trip assuvance, Therefore,
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relance wis placed on the backup emergency turbine
trip svstem avolving solenod vabve ET-20.

By design, opening of the RTBs caused ET-20 10 b
electrically energized. 't he reactor trip also initated a
30-second delay for opening the output breakers
from the main generator. Though energzed, the
ET-20 solenoid valve fatled 10 apen 10 assure telief
of ETF pressure 10 maintain the turbine steam ad-
mussoe vilves dosed.

When the AST oil pressure retumed o normal, after
the momentary perturhation, the AST interface
valve closed (by design). Because the £1-20 solenod
valve, though energized, did not function, ETF pres-
surg was returned 1o the pilot valves which initie ted
reopening of the turhing steam admission valves.
Steam may have also been admitted (o the turbine
through the bypass valve associated with cach stop
valve. Apparently, steam was admitied to the turbine
at about the same trme that the output breakers f2un
the main generator opened. The disconnection of tie
main generator from the grid effectively removed atl
foad resistance from the turlune-generator system.
Consequently, as hign energy steam was readmitted
1o thy turbing, the turbine began 1o overspecd,

At tiie normal overspeed control setpomt (103% of
the normal rated turbine speed of 1500 cpm), the
OPC-Z0-1 and OFC - 20-2 sotenoid valves were elees
tricaliy encfgu'cd However, the valves faled to open
to relieve the ETF pressere that was maintaining the
govert v and mntercept valves apea. Theretore, the
turbine-genetator unit continued 1o overspeed.

The erinne speed reached approximately 2900 rpm
and seversd blades in the No 22 low pressure turbine
section separated from the rotor dise, penetrated the
1,25 inch thick steed turbine _asing, and became pro-
jectiles Trom the turbine. Because the Salem tucbine
gensrators are oglside on the wurbine buiiding oo,
the prejectiies landed on the root and the ground
around the tarbine builhing. No nuclear safety sys
tems were affected by the turbine projectiles.

The resalting eccenitic motion of the rotor shatfl
cansed severe vibration al the man generator. Con-
sequently, the generator™s hydrogen seals failed and
seal ol lines ruptured. Hydrogen gas (used for gen-
erator coaling) and seal ol {used to presurize the
generator bydrogen seals) were celeased and ignited.
A fire erupted m the onmedate area of the genera-
1o

When the uperators pertorming (he turbine test rec-
ogntzed the stuation (ahout 70 seconds after the re-
actor trip), ihey restored the AST system w normael.
An operator also wancally inpped the Lerhme t©
assure that the AST system functioned to open the

Shrhabitidel

e e i e Rl el L Wl Lo g B L L

T =

B T e L S——

e pmm—— Ty §

N WY N ———

T —



LT AT A PE IS W

interface valve and relieve the B F pressure that was
maintaining the steam admission valves open. These
actions isolated the turbine from further steam a-
mission. The event duration was about 74 seconds.

In accordance with its emergency plan, the licensce
Jeclared an Unusual Event, The event was later
briefly upgraded io an Alert until the licensee deter-
mined that turbing projecides had not affected any
safety-related systerr. All reactor plant systeros oper-
ated normally and the reactor was brought to a safe
shutdown condition, No radialogical releases oc

curred and no safety injection was required. The fire
was extinguished within 20 minutes by a combination
of automatically actuated fire suppression systems
and rapid response from the on-site fire brigade.

Licensce management representatives immediately
responded o the site to providy oversight, direction,
and coniro! of recovery efforts. Actions were inttiated
to comprehengively investigate the event and deter-
mine causal factors. No significant personnel injunies
vecurred. NRC Resident Inspectors reported to the
site to begin evaluation of the event and the ticen-
see's response. The Unusual Event was terminated in
about three hours.

‘The proximate cause of the event was the failure of
all the backup emergency and overspeed protection
trip devices {0 function as a reselt of mechanical bind-
ing of the three solenoid valves. The mechanical
binding was a result of foreign debris and sludge in
the two OPC solenowd valves; and foreign debris, rust,
and corrosion i the ET-20 soleneid valve.

Several contributing causes and precursor events
were identified. The principal findings included the
determination that there was no preventive maimte-
nance performed on the three solenoid valves since
installation, and the periodic operational testing of
the same valves was insufficier. to effectively verify
the hydranlic performance of cich device. Further.
by design, the majority of the automatic turbine \:ip
features were bypassed whee the mechanical trip
testing procedure was pertormed. In ths configura-
uon, the turbine trip capatality is principally depend-
ent on the propec functioning of a single backup
emergency turbine trip solenoid valve, ET-20.

Potentially, this event was proventable. In o icensee
Event Report, the licensee committed to replace the
ET-20, OPC-20-1, and OFC-20-2 solenosd valves
in Unit 2 after discovering on September 10, 1990,
that similar components in Unit | were defective. An
opportunity was available in May 1991 to effect re-
placement. However, the work was deferred to the
planned January 1992 refueling outage because of a
management ~2cision that may have been caused by a
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deficiency in commiutment racking. Additionally, on
October 20, 1991, operators and their supervisors
permitted turbine startup without resolving a turbine
system test discrepancy which indicated that the tur-
bine overspeed protection system was not function-
ing praperly.

The licensed's actions subsequent to the event were
effective and correct. However, the circumstances
leading up 1o the event remain under review by the
NRC ard enforcement aciion is pending.

3. Transportation Accident Involving
Unirradiated Fuel

At about 4.00 a.m., on December 16, 1991, a flathed
trader truck loaded with 12 shipping containers (each
containing two new, unirradiated, fow-enriched fuel
assemblics) was traveling north on fnterstate 91 in
Springficld, Mussachusetts, when it was struck head-
on by an automobile traveling south in the wrong
lane. The truck driver and his assistant were srans-
ported 1o a local hospital with minor ijeries. The
automobile Jriver was apparently uminiured. The
truck was enroute from the General Eicatne (GE)
fuel fabricating facility in Wilmmngton, Nonth Caro-
lina, to the Vermont Yankee nuclear power plant at
Vernon, Vermont,

Each steel, 11.5" X 18" X 179" shipping contamer
was positioned inside an all-wooden outer container,
Following the col. sion, a fire ensued which ignited
the outer cantainers. Four containers remained on
the trailer while the other eight fell o the ground
during the acaident or the ensuing fire. The local fire
department responded: however, because of con-
cerns about the safety of fighting 1 fire involving ra-
dioactive materal, they chose 1o let the containers
burn. The fire caused varying amounts of damage to
the inner comainers and thewr contents. Representa-
tives of the NRC, the Commonwealth of Massachu-
setts, and Vermont Yankee were dispatched to the
accident site. They detected no release of radioactive
matenal,

At about 4:00 p.m., on December 16, 1991, the metal
inner packages were taken 1o Westover Air Force
Base. When GE representatives arrived, they super-
vised repackaging of the containers into new wooden
nuter packages. The repackaged fuel was then trans-
ported by 1. "2r truck back to the GE-Wilmington
facility. The shipment arrved safely at the GE-
Wilmington facility on December 19, 1991.

During the week of January 13, 1992, the licersee re-
moved the barned contamers from their outer pack-
ages and moved them into a radiologically controlied
arca where the fuel assemblies were disassembled
and a prelitminary mspection conducted. The hicensee
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will perform further evaluations before removing the This incident resulted in widespread media and pub- 7'
mdividuai fuel peliets from their rods for examing- lic interest. However, the damaged fuel assemblies
ton. Lawrence lavermore National Laboratory, posed no threat 1o public health or safety, and no re- !
which is vond: an investigation of the event for lease of radioactive material from the contatners was :
the NRC, obseived the opening of the packages, INo dmaed
contamination was detecied during the disassembly. i
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