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INTRODUCTION

The Systematic Assessment of Licensee Performance (SALP) proar w is an
integrated NRC staff effort to collect available observations nd data on
a periodic basis and to evaluate licensee performance on the basis of this
information. The program is supplementa)l to normal regulatory processes
used to ensure compliance with NRC rules and regulations. It is intended
to be sufficiently diagnostic to provide a rational basis for allocation
of NRC resources and to provide meaningful feedback to the licensee's
management regarding the NRC's assessment of their facility's performance
in each functional area.

An NRC SALP Board, composed of the staff members listed below, met on
November 1, 1990, to review the observations and data on performance, and
to assess licensee performance in accordance with the NRC Manual Chapter
NRC-0516, "Systematic Assessment of Licensee Performance." The Board's
findings and recommendations were forwarded to the NRC Regiona)
Administrator for approval and issuance.

This report is the NRC's assessment of the licensee's safety performance
at Brunswick Units 1 and 2, for the period September 1, 1989, through
September 30, 1990.

The SALP Board for Brunswick was composed of:

W. Merschoff, Deputy Director, Division of Reactor Projects (DRP),
Region II (RII) (Chairperson)
. A. Juiian, Chief, Engineering Branch, Division of Reactor Safety, RII
P. Stohr, Director, Division of Radiation Safety and Safeguards, RII
. M. Verrelli, Chief, Reactor Projects Branch 1, DRP, RII
. L. Prevatte, Senior Resident Inspector, Brunswick, DRP, RII

G. Adensam, Dircotor, Project Directorate II-1, Office of Nuclear
Reactor Regulations (NRR)

Le, Project Manager, Project Directorate II-1, NRR

- mooOouLo m

Attendees at SALP Board Meeting:

R. E. Carroll, Acting Chief, Project Se~tion 1A, DRP, Ril

G. R. Wiseman, Technical Support Staff, DRP, RII

R. W. Borchardt, Regional Coordinator, EDO

C. F. Holden, Senior Operations Engineer, Division of Licensee
Performance and Quality Svaluation Branch

D. J. Nelson, Resident Inspector, Brunswick, DRP, RII

SUMMARY OF RESULTS

Overall, Brunswick has been operated in a safe manner during the
assessment period. Improvement was noted in the area of Maintenance/
Surveillance, and Security continued to be a strength. Performance ir
the area of Engineering/Technical Support declined from last assessment
period,



Operational performance showed improvement with the exception of the last
six weeks of the assessment period. Good operator performance was
observed during plant startup and shutdown, with improvements being noted
in controlling plant conditions during shutdown. There were no problems
fdentified in the implementation of the fire prolection program, and
housekeeping continued to be a strength. Improvement with respect to
clearance problems was also evident during the last half of the assessment
period, but valve lineup problems persisted. Although the presence of an
extra operator per shift contirued to be effective in identifying
equipment and instrumentation deficiencies in the control room and back
panel area, there were nonconforming conditions 1n other areas of the
piant which were not found by plant personnel duriug routine plant tours.
Operator performance deficiencies were revealed during licensed operator
requalification examinations and related operationa)l evaluations. These
significant deficiencies were brought about, in part, because of
Operations' willingness to accept minimal training, rather than demanding
improvements.

Performance in the area of Radiological Controls was good, reflecting an
experienced health physics staff and increased management support/
involvement in radiation protection and ALARA programs. Efforts were
successful in decreasing the amount of contaminated area and in reducing |
both volume and radicactivity of released liquid radwaste. The
radiological environmental monitoring program and the liquid and gaseous
effluent program were effective. Brunswick exhibited a successful spent
fuel shipment program, but CP&L corporate had not resolved the associated
crud problems at Harris. Although collective personnel radiation exposure
was high, collective doses were not considered excessive. There were two
events, however, which resulted in unnecessary personnel exposures; one
for which escalated enforcement action was taken. In addition, corrective
actions taken in regard to high radiation area access control problems was
not fully effective.

Overall, performance in the area of Maintenance/Surveill.nce was good,
with an improving trend noted throughout the assessment t “fod. Twenty-
four hour shift coverage provided by a knowledgeable/experienced staff and
high quality maintenance surveillance test procedures were strengths in
this area. Previously established computarized management systems
continued to be excellent tools for managing maintenance and surveillance
activities. Notable improvements were seen in emergency core cooling
system/safety system availability, as well as in routine planning and
scheduling activities. Efforts taken to improve component identification
labeling, reduce the ork request backlog, limit actuations from shorted
test leads, and addr_ss previously identified weaknesses in the inservice
inspection/testing program were effective. Additionally, p edictive
mafintenance, motor operated valve, and modification testing programs also
produced good results. There were, however, a number of work control
related issues identified, and coordination with control room operators



was not always well disciplined. Also, severa) examples of inadverteit
engineered safety feature actuations occurred during the performance of
surveillance and pericdic testing, one of which resulted in a reactor
scram,

Effective Emergency Preparedness (FP) coordination and centiol, at both
the site and corporate levels, was demonstrated during = difficult annua)
exercise scenario. The adequacy of EP facilities and equipment continues
to be maintained, and adequate staffing levels and timely augmentation
were demonstrated. From a performance aspect, the EP training program
wes effective, as was the licensee's post exercise self-critique process.
Performance 1n actua) emergency classifications was considered
satisfactory, although in one instance an unusual event was not declared
until after discussfons with the NRC resident staff. Additionally,
management support was not always sufficient, as evidenced by NRC findings
during the 1890 exercise.

Security performance continued to be strong, exhibiting effectiveness n
security program implementation, personnel performance, and comp)iance
with regulatory requirements and physical security plan commitments. A
number of security related enhancements were undertaken by the addition
of two security management technica) assistants, as well as through
various system/equipment improvements and on-going upgrades. The
Regulatory Effectiveness Review (RER) conducted this assessment period did
not idertify any violations and noted six safeguards strengths,

Performance in the area of Engineering/Technical Support declined as a
result of initial design/implementation problems encountered during the
Unit 2 recirculation pipe replacement and an unsatisfactory licensed
operator requalification training program. The significant deficiencies
revealed by the NRC in both of these important matters were indicative of
inadequate management support and finvolvement. Performance by
maintenance, component, and system engineers did show some improvement as
a result of Integrated Action Plan initiatives and increased involvement
in plant activities. Other improvements included design information
consolidation activities, the engineering work request program, and the
establishment of a nuclear prioritization process.

Management interest and i-voivement in the area of Safety Assessment/
Quality Verification showed improvement through an increased focus on Site
Incident Investigation Team investigations and the development/
implementation of a standard corporate safety review methndology which
provided a more formal 10 CFR 50.59 program. Performance based Quality
As surance audits were successfully implemented, showing imp 'vement in
quality. The established program for reporting defects/n.  compliances
was effective, and licensee event reports, as well as responses to
Bulletins and Generic Letters were cons.dered to be good. Previous
deficiencies involving a decrease ir staff level and lack of indepandent
roviews by the Onsite Nuc'sar Safety group were corrected; however,
Corporate Nuclear Safety a;:.eared to be understaffed and suffering from an
icreasing backleg. Licensee submittal packages demonstrated a good
technical understanding of related safety issues, though some submittals



11,

Iv.

were found to be incomy.ete. Althoigh the approach taken .0 vesolve
safety fissues we: wnerally conservative, several fssues resuiced NRC
involvement to as i e comprehensive resolution. s ignificant weakness
identified with existing assessment programs involved the inability to
detect theose deficiencies which were revealcd by NRC in the licensed
operator requalification training program.

Rating Last Rating This
functional Area Period Period

Plant Operations
Radiologica) Controls
Maintenance/Survei)lance
Emergency Preparedness
Security
En91n00r1ng/10chn1ca\ Support
Safety Assessment/

Quality Verification

CRITERIA

The evaluation criteria which were used, as applicable, to assess each
functional area are described in detail in NRC Manual Chapter 0516. This
chapter 1s in the Public Document Room files. Therefore, these criteria
are not repested here, but will be presented in detai)l at the public
meeting to be hela with licensee management on December 19, 1990.

PERFORMANCF ANALYS™ S

(improving)

RN N
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A.  Plant Operations

1. Analysis

This tunctional area addresses the control and performance of

activities directly related to operating the units, as well as
fire protection, as reviewed during routine inspections and an
Augmented Inspection Team (AIT) which were conducted during the
assessment period,

With the cxception of the five automatic scrams which occurred
during the last six weeks of this assessment perfod, the units'
performance showed improvement over the previous assessment
period. Unit 1 was shutdown four times during the assessment
perind. One shutdown occurred as part of hurricane Hugo
preparations, another to fix a drywell-to-torus vacuum breaker,
a third because of deficient licensed operator requalification
(LOR)/operational evaluation (OPEVAL) test results, and the last
(which involved an automatic reactor scram due to an inadequate
turbine valve tightness test procedure) was in support of the
refueling outage. Like Unit 1, Unit 2 was also shutdewn due to



deficient LOR/OPEVAL test results. In addition, Unit 2 had one
manua) scram and four automatic scrams. Four of the scrams were
due to equipment failures and the other caused by personnel
error,

The addition of an extra operator per shift in the contro)l room
noted last assessment period continued to be effective.
Operations personnel were aggressive 1in fidentifying
malfunctioning control room indicators and annunciators, and
helped to focus maintenance resources through the use of the
"Ten Most Wanted List". This management initiative resulted in
fewer malfunctioning control room indicators and annunciators.
Thes. actions also continued to result in fewer NRC identified
equipment and instrumentation deficiencies in the contro) room
and back panel area. However, nonconforming conditions in other
areas of the plant continued to be found by NRC inspectors.
An open junction box cover, unlocked high radiation area doors,
faulty residual heat removal service water pump mechanical seal,
discolored of) in residual heat removal service water pump
sight bulbs, and valves out of position are examples of
deficiencies that were not found hy plant personnel during
routine plant tours.

staffing levels of licensed personnel were strained following
the LOR/OPEVAL failures. The licensee operated with four shifts
for a six week period until a fifth shift was qualified.
Overtime fincreased from 10 percent to 16 percent fo- licensed
operators when compared with the previous assessment period.
This increase occurred because of the reduction in the number of
qualified personnel following the LOR failures and activities
associated with starting up Unit 2 following 1ts refueling
outage. During this period the licensee identified 21 examples
where overtime was not preapproved as required. Management
oversight in this arca has not been totally effective, as
similar occurrences were identified in the three previous
assessment periods. The licensee has been actively recruiting
to f111 vacancies in the Operaticons area. At the end of the
assessment period, Operations was reorganized by establishing
individual senfor reactor operator licensed unit managers, but
the Manager - Operations position was vacant.

Standard attire remained in effect for the Operations personnel,
Cortrol room demeanor was appropriate., The licensee closed
their work window during reactor startups and restricted
non-essential entries to the control room to ensure that
operators remained focused on plant activities and parameters.
Shift turnovers were detailed and accurately relayed plant
status.

R e L IR WA/ 28 SR |
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Four reportable events and four violations occurred as a result
of clearance problems, but improvement was evident during the
last half of the assessment period. Valve Tineup problems
persisted as indicated by two violations fssued in this area
along with other licensee identified mispositioned valves. Real
Time Training on valve types and methods to determine their
position and weekly system walkdowns are recent measures
implemented to correct these discrepancies.

Controlling plant conditions during shutdown improved this
assessment period due to fincreased attention to detai) by
licensed operators and the new computer display which provided
indication and trends of plant parameters important during
shutdown,

Several events related to inadeguate procedures and failure
to implement procedures were noted during this assessment
period. The failure to shut a reactor water cleanup valve
following the securing of reject flow to the main condenser,
failare to follow & main steam leak detection test which
resulted in the actuation of main steam isolation valves, and
failure to properly place the startup level control valve in
service are a few examples where procedures were not followed,
The failure to have a procedure that detailed local feed pump
operation resulted in improper performance of this evolution and
entry into recirculation flow instability Region C. The reactor
core isolation cooling system operating procedure was also
deficient for not providing complete instructions tor resetiing
the turbine following a turbine trip. The licensee's approach
to improving the adequacy of the emergency operating procedures
(EOP) revisions was determined to be adequate, and the
subsequent validation and verification process was noted as
being viable and generally sound.

The LOR and the subsequent OPEVALS found significant operator
performance deficiencies. The performance deficiencies were in
the areas of command, control, and communication skills;
emergency core cooling system manipulative skills and logic/
interlock knowledge; and EOP flowchart usage. Subsequent
training and testing showed that improvement has been made in
these areas. Communication weaknesses between Operations and
other groups stil] persist as evidenced by the events leading to
the Unit 2 scram on August 19, 1990, The licensee has formed a
project quality team to establish a communication standard for
control room personne)l to help correct these discrepancies.

Housekeeping continued to be a c«trength and improved from the
last period. The licentee's manhole project, where manholes
were cleaned out and penetrations resealed, helped to reduce the
amount of ground water leakage into site buildings. The drywell
closeout process remained a strength,




Performan-e by Operations during plant startup and shutdown was
good. Nine startups and three controlled shutdowns were
conducted without incident.

Operator actions during off norma)l conditions demonstrated both
strengths and weaknesses. The Unit 2 scram on August 19, 1990,
showed that operators were focused on important plant
parameters, but were lacking in fine control of systems.
Repurting of subsequent actuations during this event and fts
emergency classification were inadequate. Operator performance
durin? the Unit 2 scram on September 27, 1990, was good. In
addition to carrying out the actions required by EOPs, the
operators demonstrated good manipulative skills in controlling
important plant parameters. In addition, classification and
reporting of the event to NRC was in accordance with procedures.

Fire yrotection inspections showed that program implementation
procedures and surveillance procedures were adequate and that
the 1icensee's program met NRC requirements.

Six violations were cited.

Performance Rating

Catigory: 2
Recommendat ions

It 15 recognized *hat operator performance deficiencies
exhibited during LOR/OPEVAL examinations were brought about, in
part, by Operations' willingness to accept minimal training.
rather than demanding improvements. Appropriate management
attention is needed to correct this problem, as well as assuring
continued improvement in procedural compliance and configuration
control. A high level of inspection effort is recommended.

B. RADIOLOGICAL CONTROLS

¥

Analysis

This functional area addresses those activities directly related
to radiological controls and primary/secondary chemistry
control, as reviewed during routine inspections conducted during
the assessment period and a special review of activities
associated with an unplanned radiation exposure to personnel from
an unshielded Traversing Incore Probe (T1P).



Management support for the radiation protection and ALARA
programs increased significantly during the assessment period.
Several dose reduction initfatives designed to improve the
ability to identify, control, and reduce collective personne)
dose were implemented. Additionally, management was more aware
of their role in reducing collective personnel dose.

The collective personnel radiation exposure for 1989 remained
high with 1,786 person-rem. Mowever, considering the
significant maintenance and modification activities that were
performed, the collective doses were not excessive. The Unit 2
recirculation pipe replacement project was the main dose
contributor in 198%, with 476 person-rem. The dose received for
the pipe replacement job was low considering the amount of work
performed. The licensee estimated that 664 person-rem w s saved
by performing chemical decontamination of the recirculation
system before the work began. Planning for the Unit 1
recirculation piping replacement has incorporated lessons
learned from Unit 2. The licensee's collective personnel annual
dose through September 30, 1990, was 400 person-rem.

During this assessment period the average area contaminated
decreased from approximately 7%,000 to 65,000 square feet,
During non-outage periods the contaminated area was reduced to as
Tow as 35,000 square feet (approximately 6 percent of the area
included in the contamination contro)l program), The tota) area
within the program was lowered with the removal of space
impractical to decontaminate due to pevsonnel exposure
considerations.

The number of personne! contaminations during non-outage
eriods decreased significantly in this assessment period from
approximately 30 to 3 cases per month. However, the number
of personnel contaminations during outage periods did not drop
significantly and averaged about 90 per month. The majority of
the contaminations occurred during the Unit 2 recirculation pipe
replacement. There were 652 personnel contamination events in
1589 and approximately half of those events occurred during the
Unit 2 recirculation pipe replacement outage.

There were two events during the assessment period that resulted
in unnecessary personnel exposures. However, these exposures
did not exceed regulatory limits for internal or external
radiation. Each event was attributed to failure to follow
procedures. In the first event, several persons were
contaminated when a slightly pressurized spent fuel shipping
cask released a small amount of ~ontamination following an
improper valve lineup for cask flusiing. Some of the released
contamination sprayed a worker when he attempted to disconnect
a flush supply line to the cask. This wus the only significant
contamination in the otherwise successful _nent fuel shipment



program. In a more significant event, which resulted in
escalated enforcement and a civil penalty, a licensee technician
sccidentally withdrew a traversing incore probe (TIP) into his
work area. Because of the high dose ratos from the TIP, this
event had a significant potential for personne) overexposure.

In addition to the above events, there were several instances
during the assessment period where the licensee failed to
control access to high radiation areas as required by Technica)
Specifications. Although no unintentional exposures resulted
from these occurrences, the freguency of the events and the
duration of the problem indicete that licenses corrective
actions were not fully effective.

The radiation protection staffing level, including health
physics (HP), radwaste, and transportation were considered
adequate to support routine and outage operations. The licensee
mace limited e of contract HP technicians during outage
operations to supplement the permanent staff. The overall
quality and experience level of the HP staff was considered a
program strength,

The 1iquid and gaseous effluent program was effective. Doses
from liquid and gaseous effluents for calendar year 1989 were
within the limits of 10 CFR Part 20, Appendix B. These doses
showed no significant trends.

The performance of the count room staff and equipment was good.
Samples counted in the licensee's count room were in agreement
with the Regiun 11 mobile laboratory for all measured isotopes.
Quarterly, tne licensee participated in an extensive split
gamma spectroscopic, tritium, gross alpha, and gross beta
analyses program with an outside vendor. The results of this
program for 1989 and the first quarter 1990 were in agreement
for all isotopes.

The radiological environmental monitoring program continued to
be effective. A review of 1989's annual Radiological
Environmental Operating Report indicated that there were no
significant radiological consequences attributable to the
operation of Brunswick in 1989 due to airborne, waterborne,
aquatic, ingestion, or direct exposure pathways.
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During this assessment period, plant chemistry appeared to have
been maintained within the guidelines recommended by the BWR
Owner's Group and no fue! leakers were fdentified in either
unit. The licensee had implemented hydrogen water chemistry
(HWC) in both units to help reduce crack growth rates in reactor
coolant system piping and welds caused by intergranular stress
corrosion cracking.

The licensee significantly reduced the average volume of liguid
radwaste released per month and reduced the average radio-
activity in this radwaste over the last three years. The trends
are indicative of dedicated work efforts towards achieving
established goals for reducing the volume and total curfe
content released in ligquid waste.

Brunswick continued shipments of spent fuel to the Marris site
throughout the assessment period. Cask backflushing, which was
to be performed prior to shipment to remove some or all of the
crud from the fuel and the bottom of the cask, was stopped after
one performance due to ALARA concerns. Specifically,
Brunswick's radwaste system is not designed to handle the levels
of activity in the crud. As the crud also imposes a problem at
Harris, a corporate task force was formed to determine the best
method for dealing with the issue. At the end of the assessment
period this problem remained unresolved.

Two violations were cited.

Performance Ra&igg

Category: 2

Recommendations

The current level of inspection effort should continue.

C. MAINTENANCE/SURVEILLANCE

:

Analysis

This functional area addresses those activities related to
equipment condition, maintenance, surveillance performance, and
squipment testing as reviewed during routine inspections
conducted during the assessment period.

Overall, performance in the maintenance/surveillance area has
been good, with improvement noted throughout the assessment
period. The maintenance organization was well staffed. The
turnover rate remained low and the relationship with other plant
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organizations was good. Twenty-four hour staffing estab)ished
during the previous assessment period continued, providing quick
response for emergent work items. The knowledge level and
experience of technicians and mechanics remained high.
Personnel rotatfon within the Maintenance organization was
initiated to broaden experience.

The component identificatior labeling problem discussed in
the previous SALP report was effectively addressed through the
newly established plant labeling group. In areas where
retagging/relabeling had been completed, a recognizable
improvement in component identification was noted.

The Automated Maintenance Management System, the Equipment Data
Base System, and the Surveillance Tracking and Scheduiing
Systems continue to be excellent tools in managing maintenance
and surveillance. Routine planning and scheduling activities
con:iguod the improvement initiated during the last assessment
period.

There has been a downward trend in the number of backlog work
requests. The backlog was reduced by 46 percent over the last
two years and by 23 percent during the assessment period, Work
reauest rework has been maintained below the licensee's goal of
less than three percent,

The procedure upgrade program continues on schedule with
approximately 56 percent of the original projected scope of 1250
srocedures upgraded, The high quality of maintenance
surveillance test procedures is a strength,

A significant improvement in emergency core cooling system/
safety system availability was evident over the past two years.
Contributing to this were the motor operated valve program,
which was successful in reducing valve failures, and improved
surveillance procedures that minimized down time during required
testing. For example, Unit 2 high pressure cooiant 1ngoction
(HPCI) system unavailability erceeded 10 percent six of eight
years from 1981 through 1988. For three of those years,
unavailability was in excess of 20 percent. The 1989 and
projected 1990 unavailability is approximately 5 percent.

Numerous minor drywell deficiencies were caused by the
recirculation piping replacement in Unit 2. Although the
drywell closeout process was effective in identifying these
deficiencies, processes Lo prevent the deficiencies were not
sufficient. Inspectors have found deficiencies in the clouseout
of other spaces where the licensee's closeout process has not
been as aggressive.
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The licensee's predictive maintenance vibration monitoring
program was effective in identifying potential failures of
rotating machinery such that corrective maintenance could be
performed in a planned fashion. Infrared thermography was also
used effectiveiy to identify potential equipment failures,
Additionally, at the end of the assessment period the licensee
was developing an ofl sampling program for selected safety
related rotating machinery which will also provide early
fdentification of equipment problems.

Modification testing was found to be detailed and comprehensive.
Additionally, the number of identified post-maintenance testing
fssues declined from the previous assessment period.

Corrective actions with regard to the work contro) inierface
with offsite transmission maintenance personnel &5 a result of
the June 1989 loss of offsite power event were not effective.
This was indicated by errors during maintenance on the Jnit 2
station auxiliary transformer watt meter transducer which caused
a loss of offsite power to emergency bus E3 in May 1990,

In addition to the event discussed above, other occurrences took
place which also 1llustrate a weakness in work control,
Examples cover a broad spectrum from unauthorized remova) of a
control room ventilation boundary door to unnecessary personnel
exposure during a modification to replace traversing incore
probes (TIP). Towards the end of the assessment period, the
licensee suspended all non-vital work activities for one day,
because of the personnel errors involved in such occurrences as
the TIP event mentioned above; a removal from service of the
wrong reactor protection system motor generator set; failures to
control access to high radiation areas discussed in Section IV.B;
and the August 19, 1990 reactor scram discussed below. During
this work stoppage, work control briefings were conducted with
all work groups to review these occurrences. Accordingly, the
licensee imposed new requirements for pre-job briefings to be
perfermed by first line supervisors which include, but were not
limited to, the following major issues: identification of
critical tasks associated with the job; potential consequences
of improper job performance; required interfaces; and safety/
ALARA considerations.

Technical Specification required surveillances and periodic
tests were ?enerally performed without incident and in
accordance with procedures. Five examples of inadvertent
engineared safety feature actuations occurred during the
performance of surveillances and periodic testing. One of these
was of particular significance in that an Instrumentation and
Control technician violated a surveillance test procedure
causing an automatic closure of main steam isolation valves
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which resulted in a Unit 2 reactor scram from 100 percent power
on August 19, 1990. Afterwards, the technician falsified the
test procedure documentation and persuaded a second technician
to do the same. At the end of the assessment period this event
was the subject of pending escalated enforcement. Prior to
this, the plant had gone six years without personnel error
during a maintenance surveillance test causing an automatic
scre . during operation.

The number of cases of shorted instrument leads causing
actuations and isolations had declined from .ne previous
assessment perfod. Contributing was the licensee's progress
in installing test jacks to simplify instrument lead
connections.

Frequent observation of surveillance test activities indicated
that personnel were technically knowledgeable of the procedures,
components, and systems involved. However, coordinatio v**h

operators in the control room was not always well discin

In response to inservice inspection (1S1) and inser st 187
program weaknesses addressed in the previous SALP »  rt, the
licensee implemented ISI Nuclear Generation Group  Jelines.
Observations during the latter portion of the asses. .nt period
indicated that this program enhancement had been e?.ective in
preparing IS8T program revisions in response to Generic
Letter 89-04, Guidance on Developing Acceptable Inservice
Testing Programs.

Five violations were cited.

Performance Rating

Category: 2 (improving)

Recommendations

The current level of inspection effort should be maintained.

D.  EMERGENCY PREPAREDNESS

3

Analysis

This functional area includes evaluation of activities related
to the implementation of the Emergency Plan and procedures,
as well as support and training of onsite and offsite emergency
response organizations as reviewed during emergency exercises
and routine inspections.
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Nana?anont support to the emergency preparedness progran was
sufficient tn achieve corrective action in response tr NRC
findings; however, management support was not always sufficient
to assure a completely effective program. For exampie, the 1990
emergency exercise corrected the 1989 exercise weakness of an
unchallenging scenario; however, the 1990 exercise resulted in
additional NRC findings for unsatisfactory performance in
providing timely offsite rotifications and providing complete
protected area personnel accountability. 1990 findings required
an early remedial drill to demonstrate adequate corrective
action. This early demonstration of corrective action also
supported the State of North Carolina and the Emergency Planning
Zone (EPZ) counties in their remedia) exercise required by FEMA,
The presence of management support in the remedial exercise was
evident as both the licensee, State of North Carolina, and EPZ
counties fully demonstrated effertive corrective actions,

Adequate staffing levels for responding to an emergency were
demonstrated during the emergency exercise. 3hift augmentation
wes timely during the 1990 emergency exercise. The licensee
demonstrated a full augmentation drill with travel to the site
during this SALP period that was satisfactory, and the frequency
of beeper augmentation drills has been increased from quarterly
to monthly. Emergency preparedness coordination and support for
coordination, at both site and corporate levels, was sufficient
as indicated by the difficult exercise scenarfo and effective
control observed during the annual exercise. The emergency
preparedness training program was effective from a performance
aspect as demonstreted during inspection walk=throughs.
However, training needed improving as reflected by a violation
identified for failing to maintain training current for several
members of the emergency organization. This problem was
corrected by a training tracking system implemented later during
the assessment period.

The licensee's audit program was adequate and the Ticensee's
self-critique of the annual emergency exercise was effective in
identifying numerous areas requiring corrective action. The
licensee has an Emergency Preparedness Tracking System in place
to ensure proper followup action on weaknesses identified during
exercises and drills,

The licensee's performance in actual emergency classifications
was satisfactory with one exception. There were six events
requiring emergency classifications during the rating period.
No problems were noted in the areas of classification,
notification, or activation for five of the events. The sixth
event, however, resulted in a late classification of an Unusual
Event. This event classification was not declared until after
discussions with the NRC resident staff,
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The licensee continues to maintain adequate facilities and
equipment to respond to an emergency, including the Technical
Support Center, the Emergency Operations Facility and
communications equipment. During the assessment period, the
licensee moved the media center to the Sutton plant as
recommended by FEMA. The licensee hat also reviewed their
facilivies for the most efficient integration of the NRC's
Incident Response orjanization into their organization, space,
and equipment capabilities.

The licensee submicted two revisfons to the Brunswick Emergency
Plan during this assessment period. The changes were
administrative in nature and were consistent with existing
guidance &nd regulatory requirements in all cases,

Two violations were cited with one related to an event that
occurred in the previous assessment period.

Performance Rating

Category: 2

Recommendations

The present level of inspection effort should continue.

E.  SECURITY AND SAFEGUARDS

1

Analysis

This functional area addresses those security activities reiated
to protection of plant vita) systems and equipment, as viewed
during routine inspections of the security program, three
inspections of the protection provided for rail shipments of
irradiated fuel, and a Regulatory Effectiveness Review (RER).

Inspection of the security program during this assessment period
confirmed continued effectiveness in the implementation of
security program requirements and personnel performance. Site
management and corporate support of the security program was
evident by the effectiveness of daily securily operational
activities and the attitude and motivation displayed by members
of the contract Security Force. The Security Force's commitment
to training and job skills was further evidenced by their
winning of first place in the annua)l weapons competition among
the Licensee's three nuclear facilities. This event was
enthusiastically supported by senfor plant management,

Management of the Security Program was enhanced by the addition
of a Senior Security Specialist and a Security Technical Aide
which helped reduce the routine workload on security management.
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The licensee has established a program that includes several
innovative initiatives to upgrade and enhance the security
program. Security computers have heen equipped with additional
backup power to augusnt the Uninterruptable Power Supply System
to preclude power fluctustions and enhance computer reliability.
The security radio commun zations systems have been upgraded
with improved signal repeaters, antennas, and portable radios.
The system now provices a valid two channei capability.
Electric card readers have been installed at the Operations
Support Center and Technical Support Center to improve
accountabiiity capability. Active projects are in place to
change out aging card readers, alarm system multiplexers, and
closed circuit television cameras. Upgrade of the E-Field
fntrusion detection equipment to improve woperability and
reliability and reduce nuisance alarms is on-going.

Monthly meetings between maintenance, engineering and security
are conducted to improve communications and coordination of
secu 'ty related projects and programs. The submission of
security plan revisions continues to be timely with few
revisions requiring further discussion, verification, or change.
The licensee appropriately logs and submits reports of
safeguards events in accordance with regulatory requirements,
The aggressive and effective audit program established by the
Iicensee continues to be beneficial to the overall implementac
tion of the security program. The day-to-day security
operations, transportation of irradiated fuel and contractor
screening programs are all subjected to recurring audit,

In the areas of compliance with regulatory requiremerts and
physical security plan commitments, the level of effectiveness
demonstrated during previous assessment periods has continued,
The RER conducted in January 1990, noted six safeguards
strengths and did not identify any violations of regulatory
reguirements or safeguards vulnerabilities. However, several
minor areas of concern related primarily to security systems and
equipment were identified. Prior to the end of the assessment
period both short and long term corrective actions nad been
implemented or initiated for the RER findings.

No viclations were cited,

Performance Rating

Category: 1
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Recommendations

A reduced level of inspection should continue in this area.

F. ENGINEERING/TECHNICAL SUPPORT

1

Analysis

This functional area addresses those activities associated with
the design of plant modifications, engineering and technica)
support for operations, maintenance, outages, testing and
surveillance, and licensed operator training as reviewed during
routine and special inspections conducted during the assessment
period.

Design change program deficiencies were identified during this
assessment period. Although design change development controls
were improved and post modification testing was good, the NRC
fdentified deficiencies related to implementation and close-out
of design changes. The Unit 2 recirculation system piping
replacement enhanced plant safety by correction of intergranular
stress corrosion cracking problems; however, implementation
demonstirated performance deficiencies. These deficiencies
included engineering procurement controls, technical oversight
of vendor services, internal communications, and weld performance
quality. Subsequent to NRC fidentification, corrective actions
were taken for the deficiencies and the modification was
successfully completed. Other examples of deficiencies in the
design change process involved procedures, environmental
qualification documents, and simulator updates which were not
accomplished following modification installation,

Initial operator licensing examinations were administered in
November 1989, to seven senior reactor operators (SR0s) and five
reactor operators (ROs) with seven SROs and three ROs passing.
An identified weakness in these initial examinations was the
simultaneous use of multiple emergency operating procedures
(EOPs) by the operators.

The licensed operator requalification (LOR) training program was
rated as unsatisfactory based on a 35 percent pass rate during
the May 1990 LOR examinations. Twelve SROs and eight ROs were
examined individually and as four crews of five operators on the
simulator. Three SROs and four ROs passed. One of four crews
passed. Identified weaknesses included SRO command and control,
communications, awareness of plant status, emergency core
cooling system operations, and EOP flow chart usage. Three
follow-up operational evaluations (OPEVAL) were administered by
the NRC subsequent to the LOR examinations. The immediate
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follow-up OPEVAL in May 1990, which identified as unsatisfactory
four of four crews and eight of 27 operators, resulted in only
two crews being considered satisfactory for operation of the
plant. Consequently, the licensee shutdown both units and a
Confirmation of Action letter was issued requiring the Regional
Administrator's approva' for restart. While the second OPEVAL
conducted in June 1990 demonstrated improvement, only two of
three crews and 16 of 21 operators performed satisfactorily,
enabling the units to restart with the minimum contingent of
four satisfactory crews. The third OPEVAL. conducted in July
1990, sti1] resulted in only one of two crews and nine of 12
operators passing.

The training deficiencies revealed by the LOR and the immediate
follow-up OPEVAL examinations were of such depth and scope as to
warrant shutdown of both units for 21 days to accomplish
remedial training, which was sti)1 only partially successful
It was apperent from these training deficiencies that
management's support and involvement in the training program was
inadequate--reflecting their failure to recognize and
appropriately assess the requalification needs of the licensed
operators.

Licensee's corrective action for requalification weaknesses
included interim and long term initiatives. Interim corrective
action involved intensive retraining of operators. Improved
operator performance was demonstrated in the second and third
OPEVALs. Licensee analysis of program deficiencies and proposed
corrective actions submitted to the NRC addressed the identified
weaknesses. Long term corrective actions were incorporated into
the Brunwsick Integrated Action Plan (1AP) with completion dates
in the next assessment period. Among the corrective action
commitments were the following: increased required simulator
time for operators, increased management involvement in uperator
licensed training activity, and development of & self-assessment
capability for the operator training program. Licensee
corrective actions for training program weaknesses were
progressing on schedule at the conclusion of the assessment
period.

As indicated above, En 1neerinq and Technica)l Support issues
were included in the licensee's comprehensive schedule to
improve plant performance in safety related activities
encompassed by the IAP. The licensee met IAP scheduled
commitments related to Engineering and Technical Support. IAP
commitments included organizational, program, and process
changes. Although these actions represent potential improvement
in capability, the elapsed time since implementation was
inadequate to assess effectiveness on overall performance. An
important element to improve engineering support was a
comprehensive Nuclear Prioritization Process which was developed
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and implemented to provide a more effective management tool yvor
determining engineering work priorities. The previous backlog
of Engineering Work Reguests (EWRs) and vendor recommendations
have been entered into the process.

Other improvement actions included design information
consolidation and actions to address weaknesses from the
previous assessment period. A System Design Criteria
Documentation activity was on schedule. Towards the end of the
assessment period, the Design Turnover Project was expanded into
& Design Bases Reconstitution Program, due, in part, to
design deficiencies 1in safety-related systems that were
fdentified during this assessment period. Engineering and
Technical Support procedures have been updated to accurately
reflect existing organizations and responsibilities. Definition
of interfaces has improved and this issue has been monitored by
licensee audits. The EWR program has fimproved and the EWR
backlog wes significantly reduced. Program controls were
upgraded and the timeliness of operability and reportability
reviews was also improved.

Perfermance in the Technical Support area has shown some
improvemert as a result of IAP initfatives and increased
involvement in plant activities. For example, maintenance and
component engineers provided timely support to the maintenance
organization. System engineers identified portions of the
reactor water cleanup system which were not afforded leak
detection/isolation capability, as well as detecting the
reversal of local power range monitor cables. The Technica)
Support System Engineering (SE) program was strengthened by the
establishment of well defined functions and responsibilities.
Weaknesses related to training and experience level were not
fully resolved although actions were initiated to address these
issues. A training schedule and set of training requirements
were developed, and management monitored individual SE training
status; howe er, demonstrable results were limited (i.e., few
SEs completed the certification process). Near the end of the
assessment period a career path was established to provide
incentive for retaining experienced staff, however, the turnover
rate remained high during the assessment perfod. Active
recruiting has increased staff levels and nearly eliminated
contractor positions. Technical support activity by SE,
maintenance, and component engineering was well documented and
demonstrated an active interface with plant and design
organizatione,

During the assessment period the licensee continued its program
to upgrade the simulator facility. Completed upgrades resulted
in a simulator more representative of actual plant conditions.
However, followup investigation of the August 19, 1990 Unit 2
scram revealed that plant hardware changes performed under
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direct replacement prior to March 1989, were not incorporated
into the simulator., The licensee was taking actions to co~ 't
this problem at the end of the assessment period.

Six violations were cited with two related to events v.at
occurred in the previous assessment period.

Performance Rating

Category: 3
Recommendations

Although IAP related initiatives and improvements were
recognized in Engineering/Technical Support, the performance
rating in this area was hoavilr influenced by the unsatisfactory
LOR training program and initia) dos1¥n/1mplomcntation problems
encountered during the Unit 2 recirculation piping replacement.
Increased management attention and involvement is necessary to
bring about the desired improvements in these specific areas
without jeopardizing other improvement efforts observed within
this functional area. Inspection effort in this area ehould
remain high,

G.  SAFETY ASSESSMENT/QUALITY VERIFICATION

i

Analysis

This functiona) area addresses those activities related to
licensee implementation of safety policies, license amendments,
exemptions, and relief requests; responses to Generic Letters,
Bulletins, and Information Notices; resolution of safety issues
(10 CFR 50.59 reviews); safety review committee activities and
use of feedback from self assessment programs and activities.
In addition to routine inspections, several followup inspections
were conducted to determine the licensee's progress on their
Integrated Action Plan.

Management interest and involvement in safety reviews have shown
improvement since the last assessment period. A standard
corporate methodology for the performance of safety reviews that
provided a more formal 10 CFR 50.59 program based on Nuclear
Safety Analysis Center (NSAC)-125 was developed and
implemented. Approximately 250 plan*t personnel have been
provided training in this area. Plar. management visibility in
the power block continued to demonstrate their dedication to
identification and correction of potential plant problems. When
unit trips or plant problems occurred, management was supportive
of Operations and their technical staff by providing vendor/
consulting assistance when needed and ensuring that adequate
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time was allotted to permit a comprehensive review of issues or
concerns prior to plant restart,

Licensee management has generally been conservative in their
approach to the resolution of safety issues. This was
particularly noted with the resolution of the instantaneous over
current trip relay problem identified on a nuclear service water
pump. In addition to resolving the individual problem, 117
additional relays of this type were inspected to verify that a
generic problem did not exist. However, the operability of a
diesel generator fellowing two failures of the engine driven
Jacket water cooling pump and design problems associated with
the containment atmospheric dilution system were not vigorously
pursued without NRC involvement,

As previously discussed in Section IV.F, one of the most
significant deficiencies identified during this period was the
unsatisfactory licensed operator requalification (LOR) training
program. This deficiency was of such magnitude, that when
revealed by NRC administered examinations, the licensee decided
to shutdown both units for a period of 21 days to affect
retraining of the licensed operators. The failure to detect
such a deficiency revealed a significant weakness in existing
licensee assessment programs.

The licensee, in response to a previously fdentified SALP
problem of not getting the right people involved in safety
reviews, has provided increased focus ch Site Incident
Investigation Team (SIIT) {investigations of reactor events.
These teams, comprised of personnel the licensee believes to
have the best knowledge and ability to investigate the event,
have demonstrated a more comprehensive performance than past
investigation efforts., It was noted that the Chairman of the
SIIT and four of the other nine members had not received root
cause training, Root cause training has been conducted for 78
personnel with additional training scheduled in 1990. Although
the added management attention in this area appears to be
achieving improved resulits, some weaknesses stil) exist in the
depth and scope of the licensee's investigation of events. This
was the case with the less than effective followup seen on the
blown feedwater control system fuse which caused the August 16,
1990 Unit 2 reactor scram.

LER quality was considered good and covered all major aspects of
each event. Report details were extensive and supplementa)
reports were provided if needed. The licensee program for
reporting defects and non-compliances, as required by 10 CFR 21,
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was effective. The addition of staff personne)l with SRO
experience to the Regulatory Compliance areca provided additiona)
depth and experience to the above functions.

The previous deficiencies involving the decrease in staff leve)
and lack of independent reviews by the Onsite Nuclear Safety
(ONS) group have been corrected. The group is fully statfed and
a principal engineer with an SRO license was added to improve
the group's capability. This group was aggressive in providing:
24 hour coverage of Unit 2 restart after the refueling outage, a
detailed assessment of the Unit 2 loss of offsite power event,
and assistance in standardizing plant performance indicators.
Their followup on industry issues and advisories led to the
fdentification of shelf 1ife problems and needed replacement of
large safety-related fuses. They routinely conduct pre-outege
and pre-startup workshops to update plant personnel on industry
and plant problems. Corporate Nuclear Safety did not exhibit
the same strength. They appeared to be understaffed, did not
have & gooa priority system established, and suffered from an
increasing backlog.

Onsite Quality Control inspections were satisfactory and focused
on safety systems, Quality Assurssce has successfully
implemented performarce based audi¢s., The improvement in
quality of audits was esperi.ily noted in the as-low-as-
reasonably-achievable (AL“RA) and the electrical distribution
system (EDS) audits. Inspection personne)! were aggressive and
willing to make broad based conclusions regarding the findings
of the above audits. A delay in the assignment of responsi-
biiity for followup of identified problems associated with the
EDS audit led to a delay in initiating resolution of these
issues.

The licensee's Integrated Action Plan (IAP) to address the
results of their self-assessment and the findings of the NRC
Diagnostic Evaluation ‘eam (DET) report appeared to be
progressing with some positive results. At the March 1990 1AP
status meeting, the licensee provided considerable data on
development of programs to meet the due dates for the IAP action
items, but there was no description of their actions to reach
the fina) objectives of those programs (i.e., improved safe
performarce). It was only in reaction to concerns raised by
the NRC at that meeting that the licensee implemented a
multi-level independent review process to determine if the IAP
programs are being effective 1in achieving their stated
objectives. However, long~term effectiveness of the IAP has yet
to be seen, in part, due to the large scale of some actions
which require more than a short implementation period.

The licensee has met the majority of IAP milestones and
established schedules, The extensive efforts to improve
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communications, achieve feedback, and insti))l a sense of
ownership appeared to be gaining acceptance. Completed site
specific corrective action program improvements {included:
promoting identification of plant problems by plant staff,
lowering the threshold for identification of plant problems and
significant non-conformances, and improving trending. The
development of an improved trending program and increased
management attention on the repair of main control beard and
safety system discrepancies, has resulted in a significant
increase in safely system availability and allowed the plant to
achieve the first main control board annunciator "black board"
at one point during the assessment period. The formal
identification of Operation's "Ten Most Wanted" Job Order/Work
Requests and the plant's "Ten Most Needed" modifications have
permitted each areas a better input into the plant priority
system,

In response to a concern raised in the last SALP regarding
untimely requests submitted to NRR, the licensee adopted an 18
month agenda for required licensing actions to ensure that the
plant, corporate, and NRR have the same priority and are working
toward common goals. This has resulted in improved internal and
NRC communications on these items.

The licensee's response to the Bulletins and Generic Letters has
been timely and has met staff requirements. No emergency
Technical Specification changes were requested. The licensee
has been prompt in submitting requests for temporary waivers for
their Technical Specifications interpretations and requests for
changes to the Technical Specifications in response to the DET
findings. The "no significant hazards considerations" evalua-
tions were generally adequate. Good communication with the NRR
staff durin? meetings, telephones calls, and other discussions
for resolution of licensing activities was maintained.

Licensee submittals and responses to the staft's requests for
additional information were adequate, however, in some cases,
submittals were incomplete. For example, the licensee's
proposed amendment to increase the allowable primary containment
leak rates specified in Technical Specifications did not
consider the contribution from main steam isolation valve
leakage. In the licensee's submittal of the inservice testing
second ten-year interval program, the staff identified that the
licensee had misinterpreted certain Code requirements.

The licensee demonstrated a good technical understanding of the
safety issues in most of their submittal packages and during the
staff's onsite review. For example, during staff review of the
licensee's requested exemption from Appendix R requirements, the
staff's evaluation of the suggested changes confirmed the

validity ot each change prepared by the licensee. The technical
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conducted normal power operations except for experiencing three
reactor scrams in August 1990, and one on September 27, 1990. The
unit restarted from the September 27, 1990 scram on the last cay of
the assessment period, and operated with an availability factor of
44,39 percent,

As a result of licensee self assessments and wRC Diagnostic
Evaluation during the previous assessment, the licensee implemented
the Integrated Action Plan to consolidate corrective actions.

Management changes .2are made at the corporate and site level, all in
the last two month. of the assessment pnviod: the Senfor Vice
President-Nuclear Operations acquired an eighteen month loaned
executive from INPO as an assistant; an additional Vice President
position of Special Nuclear Projects was established and staffed by
the former Vice President-Nuclear Services, which was refilled from
outside the utility. The previously vacated site Trainin, Manager
position was temporarily filled by & two year loanee from 1PO.
Operations was rvorganized by establishing individusl SRO licenwes
unit managers. Non-licensed shift managers were being provided for
each shift to improve interactions with ott r facility organizations.
The former Manager-Operations moved to Manager-Radioactive Waste/Fire
Protection. The Manager-Operations position was vacant at the end of
the assessment period.

Direct Inspection and Review Activities

During the assessment period, 52 routine, one special, and two
reactive inspections were performed at Orunswick by the NRC staff,
In addition, extensive efforts were expended during licensed
operator requalification (LOR) examinations &nd subsequent
operational evaluations (OPEVAL). The special and reactive
inspections, as well as the LOCR and OPEVAL examinations, are as
follows:

. Jaruary 22-26, 1990; Regulatory Effectiveness Review

9 July 9-13, 1990: Reactive Inspection of July 5, 1990
traversing incore probe (TIP) withdrawal event

o August 21-25, 1990; Augmented Inspection Team investigation of
August 19, 1990 Unit 2 reactor scram

¢ May=July, 1990; LOR and OPEVAL examinations
Escalated Enforcement Actions
1. Orders

None
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2. Civi)l Penalties

Severity Level 111 violation for failure to promptly identify and
correct service water system deficiencies. ($75,000 CP) = (This
problem was addressed in the previous SALP report).

Severity Level 1II problem for activities associated with the
inadvertent TIP withdrawal event of July 5, 1990. ($62,500 CP)

Management Conferences

During the assessment period there were eleven management conferences
with the licensee. These included: Integrated Action Plan status
meetings; meetings concerning torrective action with respect to
licensed operator requalification trainin?; and Enforcement
Conferences invelving the matters discussed in Section V.C.2 above.

Confirmation of Action Letters (CAL)

May 16, 1990 - Addressed actions to be taken with regard to
deficiencies 1identified during operator
requalification examinations.

May 21, 1990 - Susperseded May 16, 1990 CAL. Addressed actions
to restart both units, which were voluntarily
shutdown on May 20, 1990, due to poor results on
operational evaluations that were conducted in
accordance with the May 16, 1990 CAL. Long term
corrective actions to improve licensed operator
requalification program were also addressed.

Reactor Scrams
Unit 1
One automatic scram occurred:

September 27, 1390 -« The unit scrammed from 22 percent power
during shutdown to its refueling outage while conducting a
turbine stop/control valve tightness test with the generator
separated from the grid.

Unit 2

Three automatic scrams with reactor power greater than 15 percent
occurres,

August 16, 1990 = The unit scrammed from full power due to high
water level when a blown fuse in the feedwater level control
system caused feed flow to unnecessarily increase to maximum.
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August 19, 1990 - The unit scrammed from full power due to
automatic main steam isolation valve closure. This was caused
by an inadequately controlled/performed surveillance test of the
low condenser vacuum auto ¢losure function.

September 27, 1990 - The unit sc.ammed from full power due to
'oss of excitation on the generator causing a full load reject
and resultant turbine trip/reactor scram. The loss of
excitation was due to a faulty voltage regulator.

One manual and one automatic scram from low power occurred:

March 13, 1990 - The unit was manually scrammed from low power
when safety/relief valve G failed to reclose during startup
testing.

August 30, 1990 - The unit scrammed from nine percent power
during startup due tc a water level transient caused by a broken
air supply line to the startup level control valve.

Review of Licensee Event Reports

During the assessment period a total of 41 LERs were analyzed, Not
included are events later in the period for which LERs had not yet
been issued. The distribution of these events by cause, as
determined by the NRC staff, was as follows:

Unit 1
Cause or _common Unit 2 Tota)
Component Failure 3 9 12
Design 3 3
Construction, Fabrication, 1 1 2
or Instaliation

Personne)

= Operating Activity 3 3 6
= Maintenance Activity 1 1
= Test/Calibration Activity 1 4 5
= Other 3 1 4
Other 5 3 8
Total 19 20 41

Note 1: With regard to the area of "Personnel Errors", the NRC
considers lack of procedures, inadequate procedures, and erroneous
procedures to be classified as personnel error,

Note 2: The "Other" category is comprised of LERs where there was a
spurious signal or a totally unknown cause.
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H. Licensing Activities

During the assessment period the staff completed 61 licensing
activities. This included the issuance of 15 Technical Specification
amendments, the granting of one relief reauest; completion of 24
(non-amendment) safety evaluations; and review of eight generic
letters, four bulletins, and two MPAs.

g Enforcement Activity

" N0 OF DEVIATIONS AND VIOLATIONS TN EACH

FUNCTIONAL SEVERITY LEVEL
AREA Dev. v v 111 11 I
PTant Operations 3
Radiological Controls 1 1
Maintensnce Surveillance 1 4
Emergency Preparedness 2
Security
Engineering/Technical 1 4 1
Support
Safety Assessment/Quality
Verification
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