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1.0 INTRODUCTION
1.1 Background

A Diagnc=vi¢ Bvaiuation (DET) was performed in 194% and noted
that ma... problems present were previously addressed in the 1982
B”' . Following the BIP, some improvement wae observed but was
not sustained. The DET concluded that the corrective action
program lacked provisions for effective problem ident’fication
and root cause determination. Auditse were ineffective in
identifying sngineering weaknesses and/or failed to receive
adeguate attention. The DET engineering team predicted that
equipment problemg would continue to be prevalent at Brunawick
because of longstanding weaknesses in plant configuration control
and enygineering support «~tivities. The chronic eguipment
problems fostered an attitude of living v “h or vorking around
hardware problems. The naintenance depar ‘ot also stated that
poor engineering support contributed to ti. lalay in their
activities, Many qualified supervisore have worked in the
on-gite Technic~l Support organization withiout substantially
improving the quality or timeliuess of engineering cugport to the
station, Since January 1987, thirty-six supervisors have left
the Technical Support organization.

1.2 Scope and Objectives

This epecial engineering irspection assessed the licensee's
performance in the areas of engineering, technical support, and
corrective actions and made ¢ risons with the purformance that
exipted at the time of the DFT in 1989, The team reviewed
organizational and nersgonnel changes, material upgrades to the
service water gysvem, engineering backlogs, operating performance
improvemenrs, effectiveness of corrective actior. and
effectiveness - support to maintenance and operations. Within
these areas, the inspection consisced of interviews with
personnel, cbservations of activities in progress, reviews of
selected procedures and supporting “ocumentation.

2.0 EVALUATION RESULTS

In rvesponse to the DET several enginee. ng and plant improvements
were implemented, Communication betweea git*e anu corporate
groups was improved. The educational level and system knowledge
of system engineers ad increazed. Mate.ial improvements ard
replacements were m’ .« to several systems including the service
water system. The ..voing Design Basis Document program was
producing reliable dopsign basis information that was accessed by
both corporate and site engineering groups. However, this
inspecticn also revealed that many pertormance weaknesses
cbeserved during ‘he DIT were still present in 19%2, The licensee
was still not lsarring from experiences., As a result, timeliness
and effectiveness of corrective actions, eguipment failures, and
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personnel /maintenance errors have continued to oscur, The
following is a listing of detailed inspection observations.

2.1 Improvetents gince the Diagnoegtic Evaluation,

Improvements were noted in four different areas that were
identified as weaknesses during the Diagnostic Evaluation in May
1989: 1) the service water syetem material condition, 2) design
bagis availability and understanding, 3) communication and
teamwork, and 4) site engineering education and experience,

For example:

1) Many piant moditications have been inntalled including pipe
replacements®, crose-tie valve replacements, upgraded garvice
water pump motor ctooling and insulation, Loss of Off-gite Power
logic added to the reactor building closed cooling water (RBCCW)
igolation valves, servive water single failure and minimum flow
corrections, and otherg. Other modificationg in progress
included service water pump replacement, replacement of service
water supply piping to the EDGe, replacement of inlet pifing to
RBCCW gystem, and miscellaneous replacement of electrical and
piping supports. A service water system S-year plan was also
developed in 1990 to upgrade the material condition and design to
be in full compliance with design requiraments.

2] The design basis document (DBD) program was onguing. As the
service water system DBD is completed, along with others,
additional areas will be identified in need of improvement., The
DBD effort was viewed by the team and the licensee as a long
needed projert. The DBD project was well received by site
perconnel and information gathered in the DBD process ma. . the
responsible system enginocr- more aware of the capabilities,
shortcomings, and design requirements of thelr assigned systems.

3) Communications and teamwork had improved between Technical
Support, operations, and maintenance. Site engineering-corporate
engineering communication was also improved.

4) Numerous organizational changes had taken place since the
diagnostic that were outcomes of Brunswick's "organizaticnal
analysie," the "CRESAP" study, and the DET observations. These
personnel changes have helped to increase the percentage of
degreed engineers, and consolidated expertige and function.

2.2 Weak problem identification, root cause determination, and
implementation ot corrective action.

2.2.1 LER analysis results.

Brunswick has rnot been learning from aexperiences. A review of
performance indicator cause codes for Brunswick was conducted for
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the years 1990 and 1991, The review consisted of a licensee
evaluation report (LER) analysis to identify any perfcrmance
indicator grogtumnatic problem areas. As a result of the
analysis, Brunswick was identified as an outlier in the
maintenance and personnel errors performance indicator cause
codes. Most of the maintenance errors reported were primarily
due to inadecuate procedures or inadeguate clearance preparation.
With regard to the personnel errors cause code, errors of
omigsion or commission were included.

Compared to its peer group of 23 Boiling Water Reactor units, the
Brunswick units ranked as follows:

Unit # Maintenance Errors Persounel Errors
1 23 23 (tie)
2 15 (Lie) 21

2.2.2 brungwick's performance had not significantly improved as
a result of improvement programs.

Since 1582, Brunswick has initiated many improvemeut programs and
initiatives. These included the BIP, the integrated action plan
(IAP), the Corrective Action Program (CAP) and the self
assessment plan, Many fundamental problems addressed in the 1982
BIP plan were present in 1989, and currently exist., 8Since the
1989 DET, repetitive egquipment failures, and maintenance and
personsel error-related events continued to occur. The typical
prc-lem resolution philosophy has been to treat the symptom,
ratger than the root causa.

Recent nuclear assessment department (NAD) evaluations of the
effectiveness of the CAP program, an important part of the IAP,
identified many areas in need of improvemant, The team found
that many NAD-identified issues over the past 12 months were
generally consistent with the team's cbrervations, The team
determined that program integration, staffing levels, lack of
experience, and training were factors that contributed to the
ineffectiveness of the CAP.

There was a shortisge of staff and experience necessary to perform
the scope of work that senior management expected of the CAP
staff and technical support organizations. For example, none of
the CAP gtaff had engineering degrees or other engineering
experience. The licensee's entire CAP staff consisted of two
technical reviewers, a manager, and an office agsistant, The
technical reviawers were responsible for reviewing all adverse
condition reporte (ACRs) to ensure procedural compliance and to
provide agsistance to the technical groups in root cause analysis
and problem resolution during the ACR report process. It should
be noted that the two technical reviewers had received only
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introductory root cause and human performance evaluation system
(HPES) training.

Few gelf-initiatd corrective actions involving plant material
condition have been taken by the licensee. If appropriate
cuteide attention was focused on a problem (NRC initiated), the
lice.see generally obtained adequate human and financial
resources noeenlarg to make needed changes. The team requested
Brunewick to provide copies of plant aging studies for review.
The purpose of this reguest was to determine what plans were
being considered to nope with degraded or outdated plant
material, and what would be required to return the plant to
design basis conditions. The information reguest was suumitted,
in part, because of numercus EWRe documenting the existence of
obsolete equipment. The response received wag that Erunswick had
net peérformed plant material aging studies other than those
identified in NRC generic communicatica such as bulletins,
notices, or generic letters.

2.2.3 Nuclear service v ter pump seismic gqualification,

In 1981, the licensee had initiated modifications (modification
packages 81-207 and 208) to the nucledr service water pumps to
upgrade the seismic gualification ¢riteria and the design basis
as described in the FSAR. These modifications were initiated
because the licensee discovereda that inappropriate seismic
gpectra curvee had been used during the original design
qualification of the nuclear secvice water pumps, The
modifications were never complered., 1In 1989, an EER was writcen
to validate the scismic design adequacy of the nuclear service
water pumps and found them to be STSI-qualified but not meeting
the long-term gtructural integrity criteria, The licensee issued
another modification in 1982 to qualify these pumps to the FSAR
seismic criteria, but no apparent action was taken. Since 1981
(some 11 yeare later), the nuclear gervice water pumps still have
not been long term seismically qualified and have remained
short-texm gqualified and seismically degraded.

2.2.4 Poor root caupe analyfis and ntinely corrective action
associated with inappropriate.y modified EDG bay wall
anchore and through-wall belting.

During construction of the masonry block and poured concrete
interior walls within the EDG building, many inappropriately
modified anchor and through-wall bolts were used. Examples of
inappropriately modified bolts included: (1) bolts which had
been cut off with only the head welded to the structure to give
the appearance of bolts where none was actually installed; (2}
bolts that were cut ghort eliminating or reducing the thread
engagement; (3) bolts instslled in concrete without required
threaded steel arnchor slesves; and (4) combinations of the above,
Thig condition was believed to have existed since the early 197%s
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and was first documented by the licensee in 1987. Since 1987, a
period of two {earo el psed without action due to the logs of
records detailing this concern, In 1890, a calculation was
performed to short term atructural integrity (8TSI) qualify the
walle. A component that was classified as short term gualified
did not meet FSAR requirements (seismically degraded) but was
considered operable. However, the team determined that this
calculation was in error because the methodology used to obtain
input data for the calculation wae flawed. Oncre reliable data
wag obtained (i.e. accurate assesament of the number of good
anchor bolts) the walls were determined to be inoperable.

During and subsequent to the inspection by the licensee, at least
two of the interior walles separating the gDG bays were found not
to meet the STSI reguirements and were declared inoperable,
resulting in the commencement of shutdown for both unite cn

April 21, 1992.

There appeared to be widespread deficiencies with the migsile
shield protection and other steel reinforcements within the EDG
building. Many bolts used for support of the migeile ghields
were inappropriately modified., Other bolts used for seismic
gqualification of concrete and masonry walle within the EDG

; building were also found to be inappropriately modified.

The licensge had not identified the contractor for the migsile
ahield and masonry walle within the ED3 building or the exient of
the bolting deficiencies. Work performed by the contractor(s)
who constructed the missile shield plates and other modi. ications
within the EDG building may not be limited to Brunswick. The
licensee believe that the missile shield plates were installed as
part of original construction, but this could not be confirmed.

An NRC staff letter dated April 9, 1992, requested the licensee
to (1) describe coryective actiona and evaluation criteria used
in determining the acceptability of EDG walls; {(2) describe the
plan and schedule for evaluating other walle and eguipment; (3)
describe justificacion for continued operation; and (4) describe
root causes for identified deficiencies. The licensee addressed
these issues in a letter to the NRC staff dated April 15, 1992,
and agreed to meet with the staff to discuss the 1ssues prior to
restart of either unit,

Deficient anchor belting included loose horizontal anchor bolting
of the battery trolley support structures located above the vital
battery cells. These bolts were Hilti redhead gun-drivan
anchors. Anchor bolte securing the bullet proof steel plates
located in the stairwell outside and inside the control room were
also locse,

The licensee had not previousiy performed vecification
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angtaii- .41 of anchor bolts in masonry block walls because
Bud.s.l. ¢ 11, "Design of Masonry Walls,* required verification
ot aesigu adequacy, not installation adeguacy or testing. The
iicensee stated that approximately 80 walle exist at Brunswick
that were screened under the guidelines for Bulletin 80-11.
Approximately 20 of the 80 walle were identified by the licensee
as having needed some modification to vestore thé seismic
gualification. None of these walle had been examined for siane
of inappropriately modified bolt installation.

Problems with anchor bolts have not beéeen limited to installation
problems. Anchor bolt corrogion wag also observed to be a
problem where water leakage had occurred. Anchor bolts located
in the gervice water building and in snme areas in the reactor
building (-17 feoot elevation in the core spray rooms and some
Hydraulic Control Unit support anchor belte) showed signe of
severe degradation., The licensee attenpted to verify operability
on some nuclear service water system support bolts by backing off
some Of the more severely corroded nuts. At least 2 of these
bolts sheared when torgue was applied to them,

Appendix A contains an event chronolegy leading to the discovery

of inlgpr riately modified anchor and through-wall bolts

installed in the EDG building.

2.2.5 BSeveral examples of poor root cause analysis were
identified.

The team reviewed ACRs and found examples of poor root cause
evaluations., The reasons for the inadequate root cause
evaluatinne varied, but lack of initial ot refresher training was
the major contributor. Many Brunswick staff had trouble
understanding how to interpret procedure PLP-04 (Corrective
Action Program) which explained how to prepare ACRs and pecform
root cause evaluat.ons. Infrequent use or misapplication of
these procedures may have contributed to the poor guality of ACRs
that the team reviewed.

The above observations are supported by the following examples.

1) Examples of significant ACRs (l.e., requiring a root cause
analysis) performed by individuals who were not trained in
root cause or HPES evaluationa: ACR #s8 91-191, 91.107, 9i1-
600, 91-329, and 91-324.

<) Examples Oof ACRs with poor root cause analyses:
ACR # 51-243, and 91-324,

2.2.6 The number and duration of temporary modifications due to
lifted leads and jumpers was not effecrively controlled.
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A review of tomforary modifications of plant equipment, in the
form of lifted leads and jumpers, revealed that there was not an
impetus to limit eithor the number of temporary modifications or
the length of time they could left in place.

The team reviewed the jumper and lifted leads logs for both units
in an effort to evaluate licensee corrective actions pertaining
te temporary modifications of plant equipment. The team noted
that between the two uuits there were approximately 55 jumpers
installed, some dating back to 1984, Some of the jumpers were
installed to disable control room annunciators to eliminate
nuigance alarms to achieve a "black board.* While th2 short term
goal of & black board was met, a lack of technical and management
support to permanently resolve temporary modifications of plant
Q?uipmon: wag evident. The team noted that there were 32
disabled control room annunciators between the two units,
Discussions with the livensee revealed that they 4id not consider
thig a problem and they had no immediate plane to permanently
resolve the issue other than to maintain the number of disabled
annunciators below 20 per unit. The team aleo noted that
Procedure Al-58, (the governing procedure for jumpers) did not
impose a time limit for permanently dispositioning jumpers which
implied that there was no real impetus to permanently resolve
temporary conditions.

2.3.7 Manz problem identification systems were not integrated
with the CAF, resulting in a logs of valuable data needed
to detect adverse trends.

Problem identification syeteme and the CAP "subprograms" were not
originally designed or intendcd to be integrated into a
centralized tracking system such ag the CAP. Most of these
subprograms were in existence prior to formation of the CAP
grogramdin January 1991, and continued to function as originally
esighed,

There were sixteen subprograms referred to in the CAP, Since the
beginning of the CAP progrum in January 1991, tne licensee had
intended the subprograms be used to detect adversgs trends in a
timely manner and used a& input to the CAP program. The
subprogramg, according to site procedure PLP-0D4, were to
contribute to identifying adverse conditions, and enhance the ACK
identifiration process. The team performed a review of selug ed
iubpre?rnma and concluded that: (1) the subprograms nertorm&?
their function independently from CAP, (2) adverse corMition) or
deficiencies tracked within these subprogramsg rarely resulted in
an ACR, (3) until recently, corrective actions asgociated with
the subprograms vere not tracked by the CAP, and (4) the
licensee's failure to integrate subprogram data into the CAP
hampéred the program's effectiveness.
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In the most recent NAD assesament of CAP (dated March 27, 1%982),
it was stated that "most subprogram procedures do not provide
guidance for escalating a problem into the ACR process when
adverse rvends are detected, when corrective acticn is not
timely, or when the problem becomes repetitive.,® An éxample the
team found of this was the repetitive failure databaseé within
Technical Support. Thie database tracked component repetitive
failures within the jurisdiction of Technical Bupport., At least
two of these entries contained items with 21 repetitive component
failures within a period of two years and still had not resulted
in an ACR, Unless a specific determination was made by Technical
Support that the iteéem was considered a "significant* adverse
trend or that reached ACR-trigger levels, the item(s) were not
tlag?od for entry into the ACR pro.ess. Most ACRe did not
precipitate from the aubprograms.

The EDG Buvilding anchor bolt deficviencieg were not identified or
tracked by the ACR procese, The licenses wrote an ACR on the
issue when Questioned by the team. Additionally, the CAP program
had not been tracking the more than 200 safety-related STSI items
tincluding more than 1000 individual action itema). The EDG
masonry block missile shield walls and seiemic qualification
concerns for the service water pumps were two items included on
the STSI list.

2.2.8 ACR classification was inconsistent.

Many examples of inconsistencies were noted in the clagsification
of ACRe. It appeared that ACRe classified as non-giagnificant
should have been classified as significant. Unless an ACR was
claseified as "significant," a root cause analysis would not be
performed, and the generic concern of "why did this happen?* may
not be answered until repeated failures or similar events had
occurred. Examples included: (1) ACR # 92-0026, "tag on fire
extinguisher did not reflect that inspections had been
performed., " was clapsified as significant, (2) ACR # 91-0281,
*Containment Air Dilution system did not meat single failure
criteria" was classified as non-significant, and (3) ACR # %2
0082, "reactor core isclation cooling system inoperable due to
particulate matter in oil® was classified as non-significant.

2.2.9 BEstablishment of corporate and site work priorities.

The nuclear prioritization process as described in the Nuclear
Generation Manual procedure 305-05 and Brunswick site procedure
BSP-36 was complex and not well understood by the Technical
Support engineers. The relative priorities determined by this
process were frequently artificially escalated by management to
coincide with a particular manager's desire. The process was
further circumvented by the system engineer's influence over
maintenance or operaticons uging an informal process that got the
work complated that was high on the system engineers informal
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priorivy list. Work acconplished seemed directly related to the
tenacity of the work proponent and did not necessarily reflect
the priority assigned by the tuclear prioritization procesg. The
priority system was wo complex that work request T $1-1421,
*"Evaluate Microwave Outlet in lanchroom, " was given that same
priority as work request T 920020, "Salt Water Leakage in the
Service Water Building Has Corroded Various Cable Traye, Conduits
and Supports to the Peint That Their Reliability & Design Satety
Marging Have Been Reduced, Jeopardizing The 8V System Equipment”
(This wae identified in plant MOD £7-140).

There had been training in prioritization of work, however, this
training wae insufficient to ensure consistert priurxt¥
classification. To assess the adequacy of tne prioritization
process, some Technical Support en@es w. ware asked by the team
to prioritize selected work packagee. No two Technical Support
engineers set prioritieés the same and none of the priorities
matched the actual assigned priorities,

The licensee used a system that ranked the priority of an item
from 1 to 51 with zategory 9% used to store items until they are
evaluated. Approximately 46 percent of closed temporary changes
{TCe) and 48 percent of open TCs were category 4. Approximately
20 pe. ent of the closed TCs were closed as priority %v¥. The
overloading of corporate priority category 4 made the relative
priority system legs meaningful.

Finally, to further complicate the p* vitization process, there
was & Scheduling Index that was apg) to PIDs. None of the
Technical Support engineers interviewed clearly understocd this
gystem, or could reproduce the results of others. After
discugasions with management in thig area the team was informed
that management recognized that thereée wac a problem with the
scheduling index calculation training. The definitions of some
factors, such as Lthe meaning of the Nuclear Safety factor, was
not uniformly used or clearly undersgtood, This skewed the
schedule index data base. The team was informed that experienced
personnel could reproduce the results on the Scheduling Index
Worksheet, however, the team found no evidence of this ability
during the discussions with the Technical Support engineers,

In conclugion, the team attributed the recurrent ambiguous
apsignment of relative work priorities top a lack aof definitive
management direction. More specifically, there was not
sufficient management involvement or followup Lo assure
implementation of an effective prioritizaticn process. The
program may have appeared appropriate for the task as written,
howevey the ir . lementation of the program led to inconsistent and
conflicting zonclusions. The repults of this inconsistency were
the establishment of informal programg to work around this poorly
implemented program,
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The examples listed in section 2.2 are identified as potential
vioiutioa §0-325 and 50-324/92-10-01, Inadeqate Corrective
Actions.

2.3 Corporate and industry experience not effectively utilized
by Technical Support engineers

The technical support engineerg at Brunswick had very few
technical contacts outeide their own organization. Based on
interviews with Technical Support engineers the team corcluded
that they were generally unaware of induetry problems with their
components or systems., Most did not have a single technical
contact outside CP&L and some did not know their corporate or
other CP&L site counterparte. The sharing of gystem engineering
failures and successes rarely occurred. Without this contact the
Technical Support engineers diu not always recognize the bigger
icture implication of identified problems or that they could
learn from the mistakes of others without having to make the
mistakes themselves.

Brunswick had several systems for the distribution of technical
information to employees. These were generally big picture items
and not the gpystem or component specific items that would have
assisted the Technical Support engineers in the evaiuation of
their assigned systems.

From discussions with management on¢ manager did not think they
had a problem with contact with industry counterparts. One
manager stated there might be a problem and that he would
investigate. At the Techuical Support engineer level the
engineers generally agreed that they would benefit from more
contact with industry or corporate counterparts.

2.4 Staff engineering experience and background

Very few of the staff within the Tachnical Support organization
had experien~e outeide of Brunswick or CP&lL. The number of
degreed enginecrs was als» low (approximately 50 percent)
although inprovemente in tnis area had be<n made since the DET.
The lack of outside nuclear experience, and a decreased standard
of excellence in combination with the reactive nature of work
(supporting a plant needing much attention) appeared to limit the
effectiveness of the organization.

There were 28 certified engineers in Technical Supp.rt that
appeared to have an extensive understanding of thelr assigned
system. The certification process involved first gualifying as
an engineer and then certifying on a particular system, The
process produced well qualified engineers, however, the engineers
were certified on only one system or group of closely related
systems,
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Given the heavy work load, it was difficult to gquality on another
gystem due to time conetrainte. None of the certified Technical
Support cnginutrc had certificd backups., System engineers
received little if any formal training for their assigned
systems., The lack of certified backup engineers tended to
overload certain Technical Support engineers. The effectiveness
of the Technical Support group wasg limited in that without
gualified backupe an overloaded engineer could not productively
ghare the workload with another qualified individual to provide
more timeliy resolution for emergent system specific issues.

2.4.1 Efftectiveness of Technical SBupport - Maintenance interface

Bagsed on a review of the background of the 9 personnel in the
Maintenance section within Technical Support, it was determined |
that there were no ccrtified personnel and no degreed engineers.
Additionally, none of the perasonnel had any previous commercial
Auclear experience outside Brunewick. However, the group
futictioned well within the‘r limitations. This primarily
resulted fyom the continuation of close maintenance contacts
after the entire group was transferred from maintenance to
Technica: Support.

2.4.2 Effectiveness of Technical Support - Operations
interface

The interface between the operations group aand the on-site
engineering groups was found have improved sin.e the DET,
although guite informal and reactive as oppoged to proactive in
nature.

The evaluatiun of the interface between the ogerutiona group and
the on-site engineering groups wus performed by interviewing
perscnnel in both the operatione and engineering groups. It was
determined that the interface/communication between the groups
was gquite informal; & "we call them if we have a problem®
approach, a statemsnt in and of itself indicative of a reactive 1
program. It ahould be noted, however, that operations personnel
indicated that the engineering staff wag competent, and helpful
when talled upon. The number of issues requiring engineering |
attention, and the limited number of available engineers, have ]
precluded the Technical Support gtaff from operating more

. proactively. Thue, the staff has generally not been able to
.- identify and correct minor defiviencies before they became
problems requiring reaction., Additionally, the informality of
the interface between the groups could lead to the loss of .
vaiuable data pertaining to system/equipment performance that |
could be useful in a proactive program aimed at improved
availability/operability.

;
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2.5 Plant Performance Indicator Review

The team reviewed tlie licensee's practice for reporting ﬂafet¥
pystem availability as a performance indicator. The licensee's
practice was found to be in accordance with establighed criteria
for this indicator. The team noted that reported availability
was different from operability and thus systems may not be able
to g:iggmm intended safety functions when they are reported as
ava e.

2.6 Burveillance Tests

Technical Specification required surveillancee that are initiated
but aborted prior to completion (or not successully completed
for reasons such as support equipment fajlures,, may not undergo
a rigorous analysie relative to the declaration of a failed
surveillance.

The team evaluated the licensee's failed surveillance analyses
regarding technical specification-reguired surveillance tests
that were aborted prior to successful completion. The team was
concerned with this type of analysis after a test of EDG #1 had
to be aborted prior to the completion of the scheduled 2-hour
run. An evaluation of that particular event detected no
deficiencies, but identified some philosophical divergences that
could lead to non-conservative decisions.

The team reviewed hypothetical scenarios with the licensee, One
such hypothetical scenario involved an aborted ~urveillance of
the high pressure coolant injection (HPCI) system, In thie
scenario, the HPCI systemn had been successfully started for a
test, but test acceptance criteria had not been achieved/recorded
when the HPCI auxiliar¥ oil pump motor overheated. The licensee
decided, based on the failure of the motor, to termirate the
test. The HPCI system was declared inoperable until the
auxiliary oil pump motor could be replaced and tested, For the
purposes of this example, the post maintenance test of the
auxiliary oil pump was not a repeat of the aborted surveillaace
test but an auxiliary cil pump start., Operations management
staff stated that the HPCI system could be returned to operable
etatus without having performed the aborted surveillance test
ptovigeg the surveillance frequency interval had not been
exceeded.

Abgent from the above analysis wae the evaluation of the HPCI
gystem's abiliti to perform ite intended safety function, given
the auxiliary oil pump motor overheating. Assuming cextain

accident scenarios (smnll break Loss of (oolant Accider:), the
HPCI system would start on low reactor vessel level, trip when a
pre-determined reactor vessel level was attailned, and then
restart when the reactor vessel level decreased to the low level
setpoint. Given the overheating of the auxiliary oil pump motor,
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2.7.2 Availability of funding to support plant material
improvements

It was the perception of the Brunswick staff that budget
restraint wag a factor in Brunswick's weak performance, and that
the plant material condition needed to be improved if a reduction
in plant events wag expected,

A reduction in capital spending was planned over the next five
year period despite degraded material conditions. Using 1990 as
a base the planned capita. expenditures for the six subseguent
years (either planned or actual) fell noticeablely shorter than
the 1990 amount, in spite of a retrogreseing physical condition.
Planned expenditures were reduced because fewer major
modifications were planned. The planned expenditures did not
include the resources to cover new deficiencies chat were
considered likely to arise from new initiatives sguch as the
gystem engineer reviews and eventual plant aging studies. “he
proposed expenditures for the next five years were not indicative
of a concerted effort to improve material conditions,

There wae an apparent budget shortfall which may impact the
timely completion of service water repairs or other projects over
the next 5 yeare. The team discussed the sgervice water project
with the service water modi 'ication group. The scope of their
project was the completion of the piping modifications, reactor
building closed cooling water heat exchanger replacement, valve
repair, service water pump repair, GL-89-13, and design basis
reconstitution, The team asked the grouﬁ to estimate the number
of man-years required to complete only the items that were
currently identified as deficiencies in these aresas., The group
reached a consensus that the human resourceg needed was
approximately 100 man-years per year for the next five years,
The actual budgeted amount for this entire project was
approximately $23 Million, which was not sufficient to cover the
groups estimated man-power requirements for this project,
material costs, ond any emergent work that results from this
project.

2.7.3 Operations "10 Most Wanted Ligts" may not be effective in
resolving significant deficiencies,

The team concluded that the Operations group "10 Most Wanted
Ligts" were no more effective in resclving plant deficiencies
than the routine plant-wide deficiency identification process.

The team evaluated the effectiveness of the operation's group "10
Most Wanted Lists" ro determine if the program was effective in
resolving the deficiencies identified by the operating staff as
the 10 most important or troublesome, The team performed thipg
evaluation by interviewing operation personnel to determine thelr
assessment of the program, analyzing the significance of the

R A I Ry R R —




15

items placed on the list, reviewing the completion rate of the
items and evaluating the analysis performed for those items that
were on the liste but were removed for various reasons. The team
reviewed two "10 Most Wanted" lists. One list delineated the 10
mogt wanted/needed equipment modifications and the other listed
the 10 mest wanted/troublesome egquipment related work reguests
(WR/JOs8) ,

Ogerations personnel said they were less than enthusiastic about
e completion of the modifications on the list. The operators
noted that only two of the ten most wanted modifications were
implemented during the last refueling outage.

Similarly, a review of the 10 moet wanted work reguests revealed
that selected pafety gignificant work reguests were removed from
the list, having been deferred for reasons such ag "waiting on an
putage” or "waiting on an engineering evaluation.” Some of these
deferred work requests are listed below,

o WR/JO 80-AM2X1 dealt with a malfunctioning reactor
building ventilation system.

o WR/JC 91-AIGG1 dealt with unit 2 alarmg that annunciate
on unit 1.

a WR/JO 91-AGNM1 dealt with a malfunctioning EDG building
ventilation system,

o WR/JO 91-ANBUl pertained to a malfuncticning HPCI flow
controller.

Some of these items were dated 1990 and constituted safety-
significant equipment deficiencies that the operators had to
compensate for, or "work around." A review of the avaluations
performed to justify deferring the above work revealed that the
safety significance of operators having to compensate for these
equipment deficiencies was not a prime consideration in the
evaluation. Additionally, there weve 28 items cn Unit 1 and §
items on Unit 2 that were placed on the 10 most wanted lists and
removed without being wcrked.

3.0 ROOT CAUSES

Based on cbservations made during this engineering inspection,
accomplishments made since the DET, and an examination of
findings and cbservations in the DET report, the following root
causes were developed:
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1) The fundamental root cause for the licensee's continued weak
performance has been a lack of management vision of where
they wanted the plant to be in the future (including
achievable lower . el milestones that could be embraced and
implemented by Brunswick personnel);

2) The licensee's problem resolution philosewhy has been to
treat the individual symptom, rather than the root cause.
Thie philosophy resulted in vague site goala, priorities,
and expectations, as well as ineffective and untimely
corrective actions;

3) Ingutfficient capital expenditures in the past, as evidenced
by major project deferrals, has contributed to the current
marginal material condition o*f Brunswick., Thie condition is
not expected to gignificantly improve in the future because
of proposec reductions in capital spending over the next
five years; and

4) Chronic instability of the Technical Support organization,
Thirty-six Technical Support supervisors have left the
Technical Support organization since 1987,

4.0 EXIT MEETING

The inspection scope and findings were summarized on April 10,
1992, with those persons indicated in Appendix B. The team
described the areas inspected and discussed in detail the
inspection findings. There was some clavrifying discussion;
however, there were no dissenting comments received from the
licensee., Proprietary information is not contained in this
report,

Item Number Status Description/Reference
Paragraph
£0-325, 324/92-10-02 OPEN VIC  Inadequate Corrective

Actions. (par. 2.2)
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SUMMARY OF EVENTS
Appendix A

Disci very of Inappropriately Modified Anchor and Through-wall
Bolts Installed in the EDG Building

Below is a brief llltin? of events and corrective action taken by
the licensee regarding inappropriately modified anchor bolts.

nnzina_;ng_g;x1§%1312;a¢ Masonry block walls were constructed
within the EDG building in accordance with original design
gpecificationg. The licensee believed the mesonry walls were
seismically constructed but not safety-related. Sometime in
1873, missile protection plates with reinforcing angles were

constructed over these masonry block walls which separate the EDG
b‘y. .

On May 8, 1980;: ITE Bulletin No, 80-11, "Masonry Wall Design" was
issued by the NRC as a result of inspections conducted at the
Trojan Nuclear Plant in response to non-conservative design
¢riteria for the reactions from supports anchored into the face
of concrete masonry walls., The licensee's responge to this
bulletin stated that approximately 80 walls met the criteria for
examination and that 20 of the walls would require modification
in accordance with the bulletin. The masonry block walls in the
EDG building were included in the list that needed modification.

Qn_zgh_zaﬁ_ngli The EDG system engineer wrote a site memorandum
Brungwick Engineering Support Unit to senior site enyineering
supervisors which identified that some of the anchor bolte were
inappropriately modified as a result of a recent inspection of
the missile protection shield walls., The EDGC system engineer
became aware of this concern when an 1&C technician told him of
the problem, In remberance of the event, a recently signed
gtatement (April 1992' by the supervisor &t the same time, but
stated the cost to perform a 100 percent sampling of the sheild
wall bolts was est’/nated to have cost approximately $170,000.

The anchor bolt sample size was reduced Lo include a partial
sample at a cost of $60,000. Subsequent memoranda were produced
concerning the inappropriately modified bolte, however, anchor
bolts inspections were not accomplished until 1990,

In 1988;: TE Bulletin 80-11 was closed out by the licensee without
any action taken to resolve the inappropriately modified EDG wall
anchor bolts.

on December 1 Calculation #0-1534A-270, Masonry Block
Walls in the EDG Building, wae performed to determine if the
walle were cperable given the "misaing" anchor bolts. The
calculation showed a mapping of the missile mhield walls where
the licensee thought the inappropriately modified bolte were
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located. The test used to determine the location of missing
bolte utilized a feeier gauge test (physically placing a shim
between the angle steel and the concrete wall to feel for the
existence of a bolt shatt), On December 18, 1590, engineering
evaluation report #%0-0313, “"Evaluation of masonry block wall el.
43'-0% diesal generator building, " determined that the masonry
block walls (with the as-found migsile shield plates) were
acceptable for ahort term structural intearity gqualification,
according to Engineering Procedure ENP-12, "Reguirements for
Performing Engineering Evaluations." The corrective actions
identified from this EER were to perform repairs and/or
modifications to the wall anchor bolte to restore the long-term
structural incegrity regquirements. On December 18, 1950 EER ¥
90-031, "Evaluation of masonry block wall* determined that a
¢hange to the FSAR or the technical specification was not
required, and that long term corrective actions were mandated by
the action items in EER #50-0313.

Op March 23, 1952: The team discovered that the licensee's

temporary change tracking system listed an item associated with
EER #51-1200, Block walls with 1/4 inch steel cover platee at
elevation 23‘0" in BDG building, the drilled-in anchor bolts
provide lateral support for wall do not penetrate the concrete.
This item was listed as being “copen® in December of 1990, but
still had a priority classification of "99," which meant that it
had not been prioritized yer. The team later performed a revie
of EER #%1-1200 and visually confirmed that many anchor bolts
were inappropriately modifiea.

th3n211_1¢_12221 The team determined that the test meLhodology
used by the licensee ro locate inappropriately modified anchor
bolts was in error. A feeler gauge was originally used to
determine the presence or absence of inappropriately modified
bolts which resulted in inaccurate information, Consequently,
the basie for the finite element calculation was also inaccurate.
The team also observed the licensee using & "Ping' test (ball-
peen hammer test) to compliment the feeler gauge technigue,

While the licensee was performing the ping test, one anchor bolt
fell off the wall, The anchor bolt wae not only inappropriately
modified, but a hole was never bored in the concrete in which to
install a "real" wnchor bolt. Examination of the inapproupriately
moditied anchor bolt revealed that the bolt was cut short,
{poesibly by using an acetylene torch). The team observed that
no procedure was uded by the licensee during the examinations of
the walls and the team guestioned the choice of testing
techniques employed by the licensee When the team guecstioned
the assumption by the licensee that the missile shield t' . ough-
wall bolts were not suspect, the licensee responded that they had
no reason to suspect those bolts and that the STSI gqualification
of the wall did not rely on the through-wall bolte, The licensee
informed the team that the QC records for both the ancher bolts
and the through-wall bolts could not be located,
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On April 6, 19982: The team informed the licenses that the feeler

ugi or ping test methodology was unacceptable for locating

nappropriately modified ancher bolte, 80 the licensee chosge to
remove geveral of the anchor belts in the supposed worst case
wall (wall #8, located between EDG #4 and the south switchgear
room) for visual examination. Using this method, many anchor
bolte were found to be inappropriately modified that were not
previously suspected.

On Aprild 7..1992: An ultrasonic test engineer arrived at the
gite to teat a sample of the through-wall bolts. Eight of
fiftynine through-wall bolte (located within reach of the
inspector standing on the tloor) were confirmed by ultrascnic
testirg to be inappropriately modified. Bdased on the latest
analysis, the licensee determined that wall #8 failed the STSI
gcceptance criteria by a factor of 2. Senior licensee management
subsequently declared entry into the technical specification 7-
day limiting condition for operation for EDG #4 inoperatle.

Qn,egle_a*_laﬁzi The licensee further investigated the impact
of the inoperable wall (wall #8) and subsecuently identified a

core li ay .oop and one nonsafety-related gervice water pump that
were also rendered inoperable by failure of wall # 8 (due to
elec-rical counduits adjacent to the wall), This determination
required ti.e licensee to enter two additional limiting condition
for operations action statements.

Qn_&nle_zlb_xizz; The licensee had been performing ultrasonic
teste and backing out anchor bolts on the angle iron plates that
provide seiamic lateral support for the poured concrete walle
adjacent to the interior EDG masonry block walls. These walls
did not have rebar that extended below floor elevation (not keyed
walls) and were regquired to have additional lateral supports with
bolted angie iron. The concrete interior wall having the most
known inappropriately modified or miseing bolts (wall #5D,
located between EDG 21 and the north switchgear room) was
inspucted firat. The design of the wall required a tctal of 20
bolts (10 on each side with 8 of the 10 located at the top
herizontal run). The as-found condition of wall %D had 11 bolts
confirmed operable, The resulte of the subsequent STSI
calculation resulted in the license¢e declaring Wall %D, EDG #1,
and B6 and ES switchgear inoperable., A waiver of comp'iance was
granted by the staff to allcw the lzcenaee time to make the
necessary modifications to restore STSI gqualification. The
licensee was continuing their efforts to ST8I-qualify the
remaining EDG interior walls. Further examinations of the
remalning non-keyed poured cement walls in the E0G building
revealed that all che poured walls were suspect., The licensee
laver drclared the wallas inoperable and took action to place both
unite in a shutdown condition.
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Atterded Exit luterview

Appandix B
Carolina Fawer apg Lighbt Company
K. Ahern Manager - Operaticns
H. Beane Managev - Quality Cortrol
E. Bishop Macnanical Engincering Supervigor - NED
M. Bradley Manacer - NAD
J. Brown “Manager - BNP NED
A. Burkhart Manager - Operxti~nal Experience Program
8. Callis Site licensing Bagineer
J, Casgteen BNP -Plant Services
L. Bury Executive Vice Presideat
K. Fennell Manrager - BOP Systems
8. Floyd Manager - Regulatory Compliance
M, Foss Manager - Regulatory Programs
R. Helme Manager - Technical Support
J. Holder Manager - OM/M
M. Kesnodel BNP - IAP
R. Knight Snacialist - Regulatory Compliance
C. Lewis BNP - Project Services
A. Lucas Manager - NED
J. Martin Site Assistant Team
D, McCarthy Manager - Nuclear Licensing
G, Miller Manager - Nuclear Systems kngineering
B. Monroe Site Engineering
D. Quick BNF - KAD
K. Richey Vice President - BNP
8. Scharff BNP - NAD
J. Spencey Plant Generdl Manager
J. Waldort NPSS - Manager Technical Support
G. Warriner Managsr - Administration
H. Williams Manager - Civil Engineer -NED
S, Zimmerman Site Assigtance Team
USNRS
E. Adensam NRK
P. Byron Resident Inspector - Brunswick
A. Gibson RI1 - Division of Reactor Safety - Divigion Chief
R. Lloyd AEOD
L. Mellen RII1 - Reactor Inspector
W. Ordere Senior Resident Inspector - Catawba

R. Prevattn

Senior Resident Inspector - Brunswick

J. Thompson IV AEOD




