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inconciotencice exintsed in the degree to which high standavde of
azeallenne vers daeing achiaeved.

¥a bdelieve the OBR team's -~heerveticme oupport our poeitiom that
gemeral improvements have besd .2de in the comduct of operetions and
asintanance cetivisiee., Ouz teal now 48 te ogtablish a waiform
standard of pevformence fer all site esetivitics., The memsgemant and
srganisational stroetares are i plece to accomplieh this goal. Beeh
of the itema belev will be monitered reoutisely by plant apageaent to

@meure consistemt parformemece. Additiomally, the BFN trand reports
goniter everall parformemca.

desdn

a,

faoa ghift tusnover ®eetinge were conducted vary well with alear,
lovd ampwmeamentsd e wikh perticipation cacouraged. Othars,
vaile eevering tha zeguired subjecte, €id @0 im such & pro forma,
lov key maemer that ¢ eleoar wderstanding of material presanted
vas not apaured.

Th: iaportance of conaistency ie continuvally reinforced during
gach Shift Operetions Superviecr (S505) meeting. Tummover meetings
vére epecifically addreosed 22 an egenda itan at the scheduled 505
Gedting om Apzil 20, 1990.

The Oparatione Homagemant Obearvetiom Check Program includes
checkliot itena to ensure forally documented periodic aseessments
of the shift turnovar age conduetad by Opervetions nanagers. A
waiforms laval of comaistamey in prevcently being noted through thies
pregrea aad by other obsarvations by Operstiens panagedent wae
routingly attend tusnevers. Additiemally, Operetions samnagers who
attend the ahife turpsver Eeetings age providing prompt fesddack
direetly te individusl 808's when thelr parformemce warraats.

Oparceions econaldese this actien eomplete but will comtimme with
obagrvationa amd will addrese sny inconsistemelss whiech aight

daralep with axisting eceff oF nev pevocmmel whe pertiecipats in
SUENOVEra .




(Comtinved)
Bagls (Cemtinmued)

Pogformance of pereonnel in the Shife Operetions Supervisor (508)
ead Aseietamt Shift Operations Juperviser (AS03) poaitions during
the gimulater exercises indicatad widely verying stendapde. More
datail 4o provided in cnother comcern (Item & 7) on Simulator
Training within this rsport. 10 gemazal, those Rot aseigned
rogular ehife positions were lesse rigerouve than the regularly

Operations has developed an imetruction idemtifying fhe
vocpenaidilitios and ntandavds for expected ecomduct of Operations
perscEnel whils in sisulator tvalmimg. Thio imetruetion bas been
reviewed Dy Operaticns parecmmal who tzaim om the elmuleter
beglaning with the current traiaing eyele (avarted Jume 23, 1990).
‘Oea of thiso inseruection will sapure a comdistent direetion, and

panagemeat moaitoring of perfermames will snsure a conpistent
N mwen' . . Bl G awde 2T «ve .

Ragbonainia OfRaenlzgtion
Oparations

Rug Date
Complete

Stapdards saintained in the Operations Support Center showed
considerable variation., In some inacancea, reviev waa minimal,
€.8., the roquisenente for tagging were deternined largely from
the responsa of tho meintznance persemnel involved; Maimteaance
Rogquaste (MRa) vere closed without apparemt review of Poat
Hainetenanes Testing (FE). 19 ecther casea, reviev of work ceope,

tagging, and poesaidle impact od the plant were thorough prior to
authoriziag work.

The tople of preper standards will e revisited wicth the Shife
Operations Suwpesvisors at esch 308 maocing as vell ea with all
aapagsaent lncluding A308s st vealkly otaf? meetinmgs. Operstions
Suppert Center aetivitisa were discussad at an 808 =eeting co
esure that sech 508 waderstands the atamdapds i thie important
vorR areq atyl ¢o ideatify eay obetacles vhieh prevent compistent
izplenentation from ocecursing., Additiecnally, we have upgraded the
quelification of 02C perocanal end heve insreased Bapagemant
eversight of theis aetivitiea.

A etendardised tageut method feor rapatitive maincenamee aetivities

is schaduled 2o bHe developed follewing the pamt upsrade of the
HPAC vork contrel system. ,




(Continuad)
Basla (Contimuved)

(Continued)

Rafer aleo to the disecuzaion ia the reapomse to Comcern J of thie

raport conceraing implementetion of the nev maintenance planaing
and vork comtrel procees.

Gonaidazradle variation vas notad 12 the gquality of imstruction in
glacerost trailning periede. Walle enly & fev classasy vere
sonitorea, se~%ornance varicsd fro@ amcallent proparation and
presemeation teo 4 Bedioere grasp of cthe subject amd zoutine
folleving of the lececd plaan. In sne inetance, the inotructor waa
30 miamiliar with the oubjeet cthet he eould ot maswer traineca’

In ong of the classes observed by the ORR team, a reletively nev
instructor waz teaching "lescons learned™ from a Sequoyah eveat
and hed difficulty responding to detailed questions related to
Sequoyeh syotems, Ceonsideration asd besn given to using &
Sequoyah instructor for thia type of prescniation, but was not
conajderad fasgible for & two-hour lecture omce & veak for six
veakse. This s mot & typical cesa.

To amaure consiotently good inatruetion, inat ‘uetors are evaluated
vy sajor ammual avaluations, frequent valk-in evaluations, and
atudent/inetructor avalvations.

Oporations sanagement routimely andite classroom precentations and
inpeructor porformamecs, and provides fosdback to Tralaing in
accordamee with Fuclear Teaiming Imetraccion NT 2,920, ®Ianstruetor
Traiaing.” The fregumey of these sudite haeo bean imcreessd te
s2aure et leaak tve auwdits per week.

Respsnse by semdars of mansageneat to lndvatrisl esafety comcerna,
in oae case, vas the etatement “we ded't coms wadar [Oeceupational
Safecy and Health Admimistracion) O8HA," as oppossd t6 othags
czpresning concern for providing a cafe worker eaviromment.




(Continuod)
2, Maada (Contimued)

¢, (Coatinved)

Thale icom 48 dipewssed in the responss to concern 0, wovio iceam ).

The Opazatiens Mamar-==cag (doervetion check program roquires tvo
observatiens par waek by Bo. *Rift eparsticas samagers. Oaly ome
had been porforacd in tha past w66 montha, [Moat of the
obaarvations requized of ca-sbift 2. nagers (808/4803) hava been
perforesd. While asay of the obaervi.'ona performed included
Reaningful erz@eats, cora sppeared ewpar 'icial.

The Operastiens Hapagement Observaticd Check peogran has boem
isconsiotently isplcmented in recamt memcha., I8 erdar to halp
gaoura cenmistaney, this pregraa has bdeen proecdursalized as an
Operations Scetion Instruction Lettes., Thias provided the
Recessary guidanes a2 to the froguency of the obaagvation amd the
items to Da chocked. It also izdicates reoponsidilities for
iplemantetion and sdninistration of the program. The progeeas has
gacently beca revised and givan nev esphasias. Ron-shift
Operations mepaganent personmal are scheduled for two otosarvation
checklioes per week., The checkliots are dbeaing performed with a
high degree of regularity. This program is periodically revieved
Lo ensure that appropriate aread of concern are being streposd.

Additionally, the Operetions Superintcandent reviews and eigna &ll
obpervatien chack shesto,

&

ABONG !

aretions

DBug Daga
Complate

During saintensace oD a reecter fesedvwetar turbime, imtermal parts
were laft wxeovered and disssscmbdled pares ware scettaved on the
flear, Ob the ether hand, the High Presaure Coolant Injeetion

(EPCI) pump cuwebine, whieh waa left 48 & dicessambled state while

evaitisg parte dalivery, hed all exposad parts wrepped end
protected.




A. INCORSISTENT AL.ALNMENT OF EXPECIED STANDARDS Op XCELLENCE (Comtinued)

2. Baala (Continued)
8. (Continuved)

h.
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At the time of the ORR evaluatiom, the Turbo-Gemerator Coordinator
and the maintsnance foreman learned of this concern and performed
eh asscssment. The feedvater pump vork vas judged as not being up
to current maintenance standards. The parts ot the floor vare
reorganized and ell feedvater exposed parts vere covered at the
end of each shift to keep parts clean.

The foreman involved and his general foreman have been counselled
conterning proper vays to store and hand.e disassembled equipment
and parts. They vere aleo reminded that BOP equipment and
disassenbled parts are stored and handled with the same care as
safety-related items.

A saintenance Peer Bvaluation Program vas developed and
implenented for trial use on May 1, 1990 with full implementziion
on June 15, 1990. This program i» under the direction ~{ the
Maintenance Production Manager. The program is beirg used te
defin( clear sand concise standards of vorkmanshiy and werk
quality, and is also used as & learaing tool to further promote
bigh standards of excellence.

The maintenance Peer Evaluation Progrsa has been field tested and
the program itself is acceptable. Corporate Fuclear Maintenance
vill provide assistance to conduct individual field evaluations
using the BFN program. These individuals will hold immediate
follov-up meetings with foremer, general foremen, and craftsmen to
reviev parformance and suggestc improvements. A similar approsch
vas used to reviev maintenarce documentation and wvas very
effective in improving the quality.

Reaponaible Orzanization
Maintenance

Dus Dats
October 15, 1990

While the dictate to follov procedures vas vell knowa and folloved
generally, thers vere still instances of non-compliances.

Procedural compliance has been and vill continue to be emphasized
throughout all aspects of operations and vork processes. Various
trend reports indicare this message is deing embraced by site
personnel. The thresnold for incidents has been lovered uaing the
category four incident investigation report. Fersonnel errors are
also being routinely monitored using the Persomnel Error Mouthly
Evaluation Report.

——
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A. INCONSISTENT ATTAINMENT OF EXPECTED STANDARDS OF EXCELLENCE (Continued)

2. Baaia (Continued)

h.

i.

(Continued)

These actions have been effective in reducing the rate of
personnel error and also provide a mechanism to flag to management
areas needing further asttentiom.

During observation of & Radiologicel Emergency Planning Training
Drill, the team noted training benefit was only obtained when the
Plant Manager vas present. He was the only manager or drill
obeserver present who provided comstructive criticiss and
coaching. When the Plant Manager left the comtrol room, overall
performance declined (e.g., commumicstions, command and control)
and criticiss/coaching vas not given.

RESPONSE/ACTION PLAN

Drill controlless and management observers have been instructed to
provide on-the-spot performance feedback to drill participants
during training drille. A oumber of drill have been comducted
since this concern was identified. Performance has improved
substantially as noted by the Nuclear Managers Review Group in
their reviev of this concern during August 1990,

Responadible Qrganization
Radiological Emergency Preparedness

Due _Date
Complete



The plant procedure for wnit chutdova a2d cooldown placses thae wait in
¢ condition reguiring very careful oparater action g0 cnsure the
ragetor venaing shutdowr during plamt cooldown., Induatry axperience

indicater that events distracting the eparators durins such a shutdown
conld rooull ia ea inedvertans eriticalicy.

Banla

a. The preecsdura for plamt shatdova/cooldova (201-100-124) has dDeem
reviced to climiosta & Feactor ecrem from about 30 parceat powar
a2 the nor@al meene of plaak shusdewn., This chemgo wae made e
reduce the nuaber of ocramd end acsocieted trapsicmta.

The procedure gogquires mormal shutdewa by fully laserting all
eontrol rode par a red progream ¥hieh roquires noteh imsertica of
nany rods. Cooldown, wp %o 90°FP/he, is permitted o otart as soon
a2 the reaetor 12 oubericical., 4 precaution 15 imcluded ke

soovdinate the coeldewn with red imsertion R0 prevent insdverteat
eritiecalicy.

The Ipstituta of Mweless Power Operationz (IFNF0) hos ideatificd an
incidaent at a Boiling Veter Reecctor (BYWR) iz vhich an insdvertent

eriticality oceurrad vhile conductinmg evch a shutdowa. IFNPO noted
the difficuley in dalencing the affecte of rod inmaertion, heat

ramoval, decay heat generation and xzenon poisoning in this
condition,

LAK (Basle iteas & - ¢)

Operations papassment has raviewed the Limerick avent as discussed
in IFPO Operating Bupsrience Report OB-3148 and IRPC Case

Study 89-007 ee related to the plant shutdown procedures
(2-001-100-124 &nd 2-£01-100-12C). It Ra2 been concluded that
foread cooldewn of the reaeteor ashould mot begim wntil all cemtrol

roda have bDega insaerted. The precedures will be changed to
reflaect this declaien.

Dus Dats
Septamber 30, 1990
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Adequate training of operators for suth a shutdovn may be
difficult as INPO noted that the simulator for the plant discussed
above could not duplicate the event. The current BFN restart
training program does not include sisulator training for such
shutdown.

The plant shutdovn/cooldovn sequence should provide adequate
sargin against inadvertent criticality vithout undue operator
burden. Startup simulator training should address this evolutionm.

RESPONSE/ACTION PLAN (Baais items d end o)

As stated in the response to items & - ¢ above, the procedure will
be revised to specify that forced cooldown should not begin umtil
all control rods aie inserted. This eliminates the need for
incorporating the above mentioned shutdown method into restart
training or the simulator.

Initial startup training for the licensed operators has just deen
completed for a siz-wveek cycle. During this cycle, the simulator
exercises-involved startup from a cold, xenon-free, suberitical
condition through closure of the generator breaker. After breaker
closure, some of the planned startup tests vere also performed to
familiarize the cperators vwith the pover ascension tests., Another
six-veek cycle is currently scheduled on the simulator to perform
additional startups, tests, etc., prior to unit 2 startup.

Reaponaible Ozaanization
Operationa

Rue Date
December 4, 1990

12



¢. RESQLUTION OF INDUSIRY ISSUES

1.
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concern

Bvaluation of industry-vide technical issues for applicadility to BFN,
in some instances, had not been conducted in sufficient depth.

Reaponae Summary

The reviev of technical issves affecting the plant vas previously
divided betvean technical support engineering and maintenance
engineers. Thia tended to reduce the effectiveness of technical
revievs since overall responsidility wvas not alvays clear and
technical expertiss vas in different organizations. This maintenance
engineering function has deen transferred tp technical services thus
consolidating technical knovliedge and reviev accountability within a
single organizacion, The development and implementation of the system
ergineering organiszation is providing a centralized organizational
basis with the skills and knovledge necessary to snsure & detailed
technical assessment of past and nev technical issues.

Baals

The ORR Team endorses the use of generic approacues to issues
developed by owners groups, and other organizations as part of &
systemstic evaluation of technical issues. Hovever, the following
examples indicated that BFN may be too willing to accept generic
solutions without independent challenge and criticel reviev:

a. The Ruziear Regulatory Commission (NRC) IE Bulletin 88-04,
Fotential Safety-Related Pump Lose, requested licensees to
investigate and correct, as applicable, tvo miniflov design
concerns. The first concern involved the potential for the
dead-heading of one or more pumps in safety-related systems that
hava a miniflov line common to two or more pumps or other piring
configurations that do not preclude pump-to-pump interaction
during miniflov operation. The seco~d concerned the adequacy of
the installed miniflov capacity i. " & single pump in operation.
The original BFN evaluation of these concerns appeared limited.
Specifically:

(1) PYor the Residual Heat Remo''al (RHR) and Core Spray pumps, the
TVA response indicated tha: adverse pump-to-pump interactions
vould not be expected. T.is conclusion vas apparently bdased
on a generic reviev by Cmeral Rlectric Company (GR).
Hovever, as evidenced by differences in susceptidbility to
this prodbles betveziiu the tvo Sequoyah Nuclear Plant units due
to individual pvap flov characteristics, site specific
evaluations app 'ar necessary. Unit specific calculations
vere not on file and the ORR Team could not confirm their
existence.

13



C. RESQLUTION OF LSDUSIRY ISSURS (Continued)
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Basia (Continued)

(Continued)

(2) The bulletin also required licensees to evaluate the adequacy
of the minimum pump flov during miniflov opersation. The
bulletin indicated that miniflov lines have traditionally
been designed for $ percent to 1S5 percent of pump design flov
and that some pump manufacturers nov are advising that pumps
should have minimum flov capacities of 25 percent or more for
extanded operation to protect against hydraulic instadbility
or impeller recirculation problems. Por BFN, RER and Core
Spray miniflove of about 6 percent and 10 percemt
respectively vere calculated. The file did not contain
vendor agreement with the acceptadbility of these flov rates
and the time spent in the miniflov mode.

The ORR Team noted that simultaneously and independently, the BFN
Nuclear Experience Reviev group had reguested a reevaluation of
the BIN response to the bulletin in the light of the Sequoyah
experience.

RESPORSE/ACTION PLAN

A» 2 general policy ve bdelieve an active involvement vith vendors
and owvners groups is hesalthy and bemeficial for TVA. We agree,
hovever, that results and conclusions based on externsl
evaluations must be carefully assessed for applicability to Browns
Ferry's configurationa and systems,

Corporate as vell as site persomnel vorked together in preparing
the BFN response to IB Bulletin 88-04, The BFN response was based
both on the results of the Boiling Water Reactor Owners Group
(BWROG) Interis Response to Bulletin 88-04 and an assessment of
the applicability to our individual plant configuration. The
BWROG report vas prepared by General Rlectric (GE). BFN
participated in the BWROGC effort and had imput into the report.
The BWROG report comcluded that for pusp configurations vhere two
pump's minisum flov linss converge inio one line.that is
controlled by a single valve, if the pump characteristics vere
such that a relatively small change in discharye pressure resulted
in & large change in flov, there is potential to deadhead the pump
vith the lover shutoff head. It also concluded that for cases
vhere the individual lines are orificed, and the pressure drop in
the common line dowvnatream is & small part of the overall
hydraulic resistance, thare should de little pump-t o-pump
interaction. Browns PFerry's RIR and Core Spray Systeme minimum
flov lines are individually orificed and the miniflov bypass
calculscions shov that the line losses in the common downstream
1ine are a small part of the overall hydraulic resistance. This
vars. stated in the plant specific information section of the
response to NRC Bulletin 88-04,

14
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(Continued)

The RER prodblem that occurred at Sequoyah Fuclear Plant vas the result
of their plant specific configuration. 7The minimum flov lines at SQN
are two independent non~orificed miniflov lines vith separate control
valves that tie into the crosstied suction lines for the REHR pumps.
Thies is contrasted to the design at BFY which consists of individual
tightly orificed lines that discharge to & single line returning to the
torus. Bad the BWROC gemeric response been applied to the SQN
configuration, the conclusion would mot have precluded the need for
specific calculations to svaluate the potential for deadhgading an RHR
rmp. As noted in the ORR report, the site determined that, in light
of the SQN problem that the issue should de reevaluvated dy Ruclear
Engineering for BFN. The relook by Kuclear Bngineering included a
reviev of the SQN Incident Investigation §9-097, consideration of
various lov flov scenarios, reviev of BIN acd SQN responses to IB
Bulletin 88-04, and reviev of the BIN Operating Instructions for the
RER and Core Spray systems. Results of the relook did not indicate any
reason to change the BIFN position on NRC Bulletin §8-04. The reviev
did recommend, hovever, that Systems REngineering evaluate the Operating
and Jurveillance Instructions for the Core Spray system to confirm that
low flov operations restrictions account for irdividual pump
characteristicea. This reviev has deen completed and it has been
determined no adverse pump inceractions are anticipated. This
evaluation was based on the operating and surveillance instructions,
the individual pump characteristics, and anticipated plant operating
conditions. This response has been forvarded to the Nuclear Experience
Reviev group and subsequently submitted to the corporate NER
organization as an updated response on July 2, 1990. (reference RIMS
E10 900702 963).

KRC Bulletin 88-04 also raised an issue about the adequacy of the
existing design miniflov path flov rates. The dasis for this concern
vas that the miniflov discharges vwere designed at 5 percent to 15
percent of rated pump flov dased on pump heating conamiderations, and
that pump manufacturers vere nov recomaending minimum flowe of 25
percent to 35 percent based on flov separation or hydraulic
instabilities. Flov separation or hydrasulic instabilities due to
inadequate minimum flov could csuse unbalanced loading and vibration
leading to excessive vear and resultant shortened pump life. The BWROG
report stated operating and maintenance history for BWR plants
indicated that, for the type of service experience for the RHR and Core
Spray pumpe, lov flov or deadheaded operation has had no detectable
affect on pump availability. The BW0G also searched the Nuclear Plant
Reliability Data Systes history file: and found mo cases of pump
failure or degradation helov requiret capacity that could de attriduted
tec lov flov or deadhesding of safety related pumps. Additionally,
examination of pumps during saintenm ce inspections after normal

15



C. RESOLUTION OF . OUSTIRY ISSURS (Contimued)
Baaia (Continued)

0366W

(Continued)

operating histories and for cases vhere pumps had deen inadvertemtly
run deadheaded for prolonged periods had similarly not uncovered any
indication of axcessive vear. This experience base includes at leesst
one case at the Fermi FMuclear Plant vhere an RER pump ves inadvertently
operated deadheaded for one and ome half hours because of a spurious
isolation. At BFN, RER pumps had been disassembled for vear ring
modifications and replacement during this outage and indications of the
type of vear discuseed in RRC Bulletin 88-04 were aot observed., A
representative of the pump vendor has also inspected RER pump impellers
and indicated that vear patterns are charscteristic of normal expected

usage

Flov separation and hydraulic instabilities vould result in the gradual
degradation of pump performance. The dasis for the vendor recommended
increased miniflov rates is an assumed cumulative time spent in
ainiflov mode. PFor this reason they recommend a flov rate of at least
35 to 40 percent for continuous operation and 25 to 3C perceat for
intermittent operation in the minimum flov mode. Intermittent
operation is defined as less than tvo hours of minimum flov operation
in any 24 hours. The total time the safety related pumps vill operate
in sinimve flov mode over the life of the BWR plant, as given in the
response, is at the very most one percent of the time givem by the pump
manufacturers for intermittent operation. The ASME Section XI testing
program would also detect degradation of pump performance due to any
reason wvell before any affect on the pumps ability to meet its safetv
function.

System Engineering

Rue Dats
Complete

Questions concerning the conservatism of the plant shutdown/cooldown
procedure are discussed in another concern (Item # B) vithin this
report. These questions arcse from reviev of an industry event,
reported by INPO, in vhich an BWR experienced an inadvertent
eriticality using & similar procedure. The TVA reviev of this nuclear
experiences itam veas limited to the minimum required to address the
specific deficiencies initially reported by INPO at the other utility
(i.e., training on the procedure, definition of control room
responsidilities, simulator fidelity).

Initistive vas not taken to question the prudence of using »
shutdown/cooldovn sequence vhich could place undue durden on the
operators. The reviev of simulator fidelity also appeared limited to
assessing the ability to simulate & positive reactivity addition,
rather than verifying the ability to simulate sctual plant response
during such an event.
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C. RESOLUTION OF LSDUSIRY ISSURS (Centinued)
2. Baais (Comtinued)
b. (Continued)

BN did not initially recognize the significance of this INPO {tem.
Discussions bdetvean BFN Technical Support and the Fuclear Puel
organization have subsequantly taken place to identify the dest vay to
resolve the issue. Three alternative shutdovn methods discussed wvere:

1. Prohiditing reactor cooldown umtil all control rods are inserted.

2. Specifying the cooldown rate as & function of comntrol rod density
#0 that suberiticality is assured.

3. Manually scraming the reactor ot a specified pover level or after
suberiticality is achieved (prior to reactor cooldown).

Option 3 s the simplest and most expeditious vay of shutting down.

Its chief dravback is increasing the transient duty cycle on the vessel
from the scram. Option 2 im the most complex and has the most pitfalls
related to increased monitoring requirements and calculational
dependenciea. Option 1 vas considered the best path considering
complexity and minimizing reactor fatigue cycles and will be adopted
for routine shutdowvns as previously indicated in the response to item B
of this report,

The existing simulator core model would need a considerable upgrade to
adequately model a complex shutdown sequence. The basic principles of
reactivity monitoring either for startup or shutdown are similar and,
ve believe the existing simulator and training program, particularly as
sugnented by the lesson plans related to the industry criticality |
events provided by INPO, does & good job of preparing operators for the
vast majority of anticipated plant situations. The simulator upgrade
project does include better core models and vill improve fidelity of
the simulation exercises in this regard.

0366w 17



D. AGGRESSIVE INR-DEXIR PURSUIZ OF IECHNICAL 1SSURS

1.

0366W

Loncern

Technical issues had not alvays been evalusted in sufficient depth or
aggressively pursued to completion.

Reaponac Susmary

The reviev of technical issues affecting the plant vas previously
divided detveen technical support ineering and maintenance
engineers. This tended to reduce the effectiveness of technical
revieve since overall responsidility ves not alvays clear and
technical expertise vas in different organiz.tions. This maintenance
engineering function has been transferred to technical services thus
consolidating technical knovledge and reviev accountability withir a
single organization. The development and implementsation of the system
engineering organization is providing a centralized organizational
basis with the akilles and knovledge necessary to ensure & detailed
technical assessment of past and nev technical issaes. Additionally,
this provides a common point to coordinate and to followup on
implementation of corrective actioms.

Baals

&, The June 1989 ORR Report previously identified a concern that
vendor recommendations vere not implemented in a timely manner.
An example given vas Service Information Letter (SIL) 419, a
"Category 1" SIL issved in August 1985 (A Cetegory 1 is defined by
GE a8 an item "that could have an sarly impact on BWR plant
availability, reliability, or safe operation"). This SIL
recommends the inspection of certain c.ae-inch Hancock gate valves
in the Hydraulic Control Units (BCU). BFN intends to perform the
inspection prior to restart. The vork was scheduled to de
performed concurrently wvith the scram diaphrags replacement. Work
on the vest bank HCU's wes started on August 28, 1989, bdbut no
inspections of the subject valves had been made to February 1990,
The ORR Team vwas told the inspections vere being postponed to be
performed vhile vorking the east bank, becsuse of lack of parts.
Implementation of this SIL has been delay'd for over four years.
Continued failure to aggressively pursue this potential
safety~-related issue could impact restart schedules, especially if

inspection results increase the siope beyond that currently
anticipated.
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D. AGGRESSIVE IN-u£FTU FURSUIT OF TECHNICAL ISSURS (Continuved)

0366w

Baais (Continued)

(Continued)

ERSPONSE/ACTION PLAN

Polloving Lesuance of SIL 419, BFN revised maintenance procedure
MMI-28,"Control Rod Drive Rydresulic Comtrol Unit Module « Repair and
Replacement” to inspect the valves as modules vere removed for
scheduled maintenance. 7Thies vas in compliance vith the immediate
recommendations of the SIL. A long ters recommendation vas made to
consider replacing the gate vaive vedges vith & material less
susceptidble to IGSCC. In response to the subject URR concern in
1989, BFN committed to perfors {nspection of the isolation valves
on 20 percent of the umit 2 BCU. ..ior to startup. Since then, all
of the 85-617 valves have been iluspected. Tventy-five percent had
vedges vhich exhibited crecking. These vedges have been replaced.

This valve inspection required that an adequate supply of spare parts
be available to compensate for the posaidility of have a part break
during the inspection that weuld require a long system outage. This
vould result in dbeing umable to stroke rods for an extended period of
time. Procuresent Request 8906450 vas {ssued by plant maintenance on
July 25, 1989 for replacemant parts for the valves. With expedition,
the order vas issued to GB on October 5, 1989, TVA tried to further
expedite the order from GE without success. The last of the spare
parts vere shipped from GE in the middle of March 1990. Delays in
issuing & purchase requisition and supply problems were due to
difficulties in obtaining a supplier vho could supply vedges that
vere not susceptible to IGSCC., Only ome company, Gemeral Electric,
vould supply upgraded vedges of a nev design and material that should
preclude cracking.

The Nuclear Experience Reviev program ensures the reviev and tracking
of SIL's. BEacalation provisions and periodic reporting to management
provides & means to monitor timely dispositioning of reviev {tems and
to flag areas needing attention.

As discussed in the ORR Phaase One report, GR vas contracted to
provide vhat is knowvn as the GE System Rev w as part of the
Regulatory Performance Improvement Plan. This reviev, in part,
consisted of a reviev of SILs on 22 primary systems including
reactivity control, BCCS/RCIC, and the PCIS systems.
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(Comntinued)

Raals (Continued)

(Continued)

4 cozmitmant to dispoaition €8 Syetem Reviev recommendations became a
pagt of Velune 1Il of the Fucleer Performance Plan., System enginecrs
revicued and dispositioned these rocesmandetions which inciuvded SILa

on thelsr aselpned oysteme. Thess dlapositicned iRame were them
gubosquaatly pressuted, roviewed, and approved By a System .
Prglasering Reviev Boerd amd PORC.

Addiciennlly, in eazly 1969, & sepazete reviev vas coaducted for all

GR $ILs ieouad after 1984, Thio reviev wae conducted for the purpose
of smpuring the Feoponse wae adequate and that any identified action

itcme are Deing tracked through izplementation.

Dua Dags
Coaplate

Incidant iavestigation zepozt B89-03, Low Scram Pilot Alr Header
Pressure Seram on 12/8/39 covoed by a failed nolder commsetion,
depcerided a fallure (oeparation) of an ome~half inch solder joint,
The report noted that meintenance history revealed nine previcus
"broken" connections associated with the comtrol air system at Brouwns
Ferry. While the investigotion report appeared thorough, a
discuseion with @ cognizant metallurgist imdicated rhat the Joinmt
solder vatted aree sppeared to have conplete bond., HMetallurgical and
cheaical snalyess of the aselder and piping were not done to determine
17 cthe flux, solder ecsmatituents or agy iapurities in the bonding may
have contributed ¢o the failure. A more thorough analysis may have
indicated the caung of thias rocurring failure.

A8 part of the refsremced iacident lavestigation, analytic assiastance
wad previded by the Buelesr Bnginsering Hetarials Group. The
tests/azaminations pesformed wers Hasad upen thelr own expertisse and °
Rakarial obsegvatices, 2d ware secopted LY Cthe plame 28 a reaconsebdle
approach. Yo agree thet the eelder/flux charscteristice could have
bean fermally amslyzed to Fule ocut eerteim potemtial failure mode
contributors. The falled parce wers discaerded after the
iavestigation 50 ve cammot explore thie avemue in ervears.




a.

Baala (Comtiaved)

B.

(Continued)
Al (Comtimuwed)

The contrel alr eyecer at BFW vap desigued apd duilt wtilizing
coppar tubing with soldared jolmes. Plux and solder uwzed at BIW
ara bought 0 the name specifications wiieh allew for wse em both
pafety end nsa-cafoty ccmpsnants. The guality of the fabrication
maseriale ves thus net scnsidessd & varieble. The origiaal
gueality asswranes imspectican amd creftemen gualificeticns wvera
typleally not as pigorous Quring initisl cematruction e they «re
teday. lapropar work technigue during original construction vap
conecluded teo ba the poek cauwse as fdentified ia the gvamt repore.
Puzing @ fecant cutase of the serem air header, it wos leak
chockad and all {dentified leako repaired. Should similar
problexs ia ¢this erea racecur, ve ¥ill axspand the cause
determinacion. Meistenance cechniques relsted o thig aystem and
prorlem will alse be pevisved for adeguacy.

RERDa7

Maint ensu

Bug Date
Septamber 28, 1990

Although the RRC IE Bulletin 88-04 comncern. fety-reletid pumps
(see item C, of this veport), 4t 4o not appaisnt that & reviev of
Balance of Plamt syscana where dual pump operstion ia possible has

boen padae or an evaluation of minifle/ adequacy has been made or
planped.

The siniflov arvangepent discusesd im IB Bulletin 82-04 1o not @
standard srrongeaent wped for induatrial applicatioms and typical
penp configuraciens. Its wae at Bolling Water Plants s limited
te lew preeeure core injaction type syetcms amd thare {4 an
eaginearing basie fozr this particulsz applicstion.




D. AGGRESSIVE IN-Ls&PTH PURSUIZ OF IRCENICAL 1SSUES (Contimued)
Baala (Continued)

0366w

(Continued)

The Systems Engineering Section has revieved the other pump
cvafigurations on the various piping systems not addressed by
TVA'e response to NRC Bulletin 88-04. In the fev instances .aere
sinisum flov lines are installed, none are configured vith common
ainisum flov piping shared by parallel pumpe.

Ve agree that safety issuves raised by NRC or iuternmally by IVA
should de evaluated for full "~~~ on Browvns Fer:y. Non-safety
systems are obviously import saintaining high plant
reliability and uncorrected }, ...ms can likevise involve
significant capital riaks.

In & memorandum on May 25, 1989, the ORR Team provided detailed
comments that resulted from performing a partial simulator
validation of the startup procedure, 2-801-100., Among other
comments, the ORR Team iAentified a conflict in the plant
conditions at vhich the Immediate Range and Average Pover Range
Monitors overlap is verified per a Surveillance Instruction ($I).
(The GOI and SI specified inconsistent pover levels.) The ORR
Team also noted that resolution of thia conflict must consider the
need to assure proper average pover range monitor functiom prior
to entering a mode in wvhich intcrmediate range moniter scram
functions sre defocated, This comment has yet to be resolved, The
conflict still exists and training is being conducted despite the
disparity.

RESPONSE/ACTION PLAN

Although the May 25, 1929, memorandum was overlooked in error and
no formal reviev assignment vas made, the Operations Department
vas avare of the pamorandum comments and vas in the process of
addressing them. A formal assignment vas subsequently made for
Operations to address each specific comment. The particular
discrepancy cited in this concern as vell as reveral other
specific comments bhave been resolved by a revision to
2-801-100-1A. Cther items are undergoing further evaluation. The
Operations training group vill be notified of the resolution
results and vill insure operator training has deen updated as
necessary prior to Unit 2 pover ascension. Please refer to the
response to Concern B for additional information on Operations
sanagement involveament in simsulator exercises.

Reaponaible Organization
Operations

Due Date
September 15, 1990
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B. LIER ORGANIZATION/TRAINING INTERTACE

Loncesn

Training effectiveness vas deing impacted by deficiencies in the
communication among line organizations and trajning, and the lack of
timely support for training activities.

Responas Summary

Several steps as descrided delov are deing taken to improve Training's
favolvement in plant activities and to improve communications detveen
organizations. Management expectations and participative rolee are
being formalized. Por example, the Training Manager nov functionally
reports directly to the Plant Manager. This ensures that Training is
routinely involved in plant affairs and provides an asctive interface
vith key plant organizations. INPO comments during the recent
sccereditation viasit vere positive concerning Training's interface with
other line organizations.

Baals

&. A ucut& to oihuuu the use of Keff va rod position curves
from the startup procedure ani to implement the use of criticality
limit guidelines vas not commuricated to Training.

RESPONSE/ACTION PLAN

A meeting was held detveen BWR Piel Engineering and Reactor
Engineering on March 29, 1990. Training participated in ‘his
peeting vhich addressed the specific misunderstanding abou: the
Keff vs rod position curves and the use of criticality limit
guidelines. A represantative from both BWR Puel Engineering and
Reactor Engineering vill also participate in the startup training
for Licensed Operator Requalification. Training vill continue to
particlpate in meetings betveen BWR Fuel Engineering and Reactor
Engineering throughout startup preparation activities,

T . . »~e

Beaponaible Organization
Training/Fuel Bngineering/Reactor Engineering

Rus Date
Ongoing (through startup)

b. Training and Operations plans for the incorporation of the interim
Safety Parameter Display System into the simulator vere
inconsistent.
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B. LINE ORGANIZAT.«A/TRAINING INTERFACE (Continueu,

2. Basia (Continuved)

b.

0366W

(Continued)

RESPORSE/ACTION FLAN

A meeting vas held betveen Operations and Operations Training on
March 28, 1990 to ensure that plans for interim SPDS use and
associsted training needs vere commonly understood. A stand-alone
personal computer version SPDS work station vas installed in the
training center and ves initially used to train operators. The
SPDS will be fully integrated into the simulater prior to

startup. Appropriate Ol's, license training plans, and
requalification traiping plans related to SPDS usage have been
developnd and vill be implemented prior to startup.

Responaible Ozgsnization
Operator Training/Simulator Services

RBue Date
Deacember 10, 1990

Revised reactor vessel vater level curves needed to support
training on the modified system had not been prepared by Ruclear
Engineering (NE). The training is in progress. Senior KE
pansgement vas not avare of the critical need for this information,

RESPORSE/ACTION PLAN

Operstions Training and Simulator Services are aggressively
pursuing these vater level curves vwith NE task engineers for
ECN-P7131. The problem has been escalated to senior NE management
concerning the critical need for this information to support
pending training exercises. A meeting vas also held with NE
management on February 13, 1990 to discuss overall Training needs
for the Simulator Upgrade Project.

Ruclear Engineering

Rue Date
October 1, 1990

Resolution of some rod vorth minimizer parameters vas not
completed in time to support initiation of startup training.

RESPONSE/ACTION PLAN

Reactor Engineering is currently performing softwvare testing on
the Rod Vorth Minimizer (EWM) package to verify thet the softvare
vill perfors in sccordance vith vendor requirements. This testing
vill identify any discrepancies in the RWM., Polloving system
debugging, details om the operation of this nev paen‘o will be
taught in Licensed Operator Requalification.
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(Continue.,
3. DPagis (Continued)
d. (Continued)

deanenaihle Qrpanization
Operator Training

Bua Dats
Ogtobar 1, 1990

Late cempletien of nubarous Techmiecal 3pecificetion changes required
P AOF 0 TaOLArt mey impact the ability te sdequately covaelr theae in
trafaing., Training bed mot Dean informad of the plemned changes
vhich would parait advaaca proparation of tralning imformation,

Beview of roceat techalcal apacification changee are & etandard
ssepion of the zequalificotion clacnes. Host techaicel epecification
changad have @ 60 day implemantetion poried so ample time azisve for
shift parscumal revisvw. If there are & large mmbar of chansgesn
received noar stagrtup;, opecial arrangements will be sede with regard
to eparator training. Site Licemsing 18 asctively purzuing early
submitcal of &l) restapt tschnical specificatiocn changes to minimize
potantial impact in this aree.

Operationa Raa been working with Licenasing to prioritize the
remaining Technical Specification changes to ensure the most
important are processsd as poon as poseidle. In addition, Licensing
routas propoeed Technical Specification changes to affected
orgenizations (inmecluding Operations) for raview, Operations then
provides information on propesed chenges to the Training Department
2o enpure adeguate advanca notice for operstions related changes.

A2 noted above, speclal tralaing oeasions vill be conducted prior to
startup to addrees any techmical epecification changes made which

vere @t previously eddreessd im the regular siz-veek training
rotation.

Rogpengible Orsgnigai
Oparator Training

Bua_Data
Decambar 4, 1990

Soguoyeb has initiated training om proper T<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>