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June 10, 1993

Docket Nos. 50-327
and 50-328

Tennessee Valley Authority

ATTN: Dr. Mark 0. Medford, Vice President
Technical Support

3B Lookout Place

1101 Market Street

Chattanooga, Tennessee 37402-2801

Dear Dr. Medford:

SUBJECT: PRELIMINARY ACCIDENT SEQUENCE PRECURSOR (ASP) ANALYSIS FOR
SEQUOYAH NUCLEAR PLANT UNITS 1 AND 2

Enclosed are preliminary Accident Sequence Precursor (ASP) evaluations for two
Sequoyah events that occurred in 1992. One event was the dual unit trip and
loss of offsite power to the safequards buses on December 31, 1992, and the
other was inoperability of a Residual Heat Removal pump when an emergencv
diesel generator was out of service. The Licensee Event Reports that formed

the basis for the analysis are also enclosed. This information is included as
Enclosure 1.

Your review and comment on the analyses of these events would be appreciated.
In particular, comments on the characterization of possible plant responses,
given the occurrence of the events, is sought. We are also interested in
comments concerning whether the individual descriptions and analyses
reasonably represent plant safety equipment configurations and capabilities
that existed at the time of the events. In addition, comments on the

analyst’s assumptions regarding equipment recovery probabilities are also
sought.

We recognize that the enclosed analysis for the loss of offsite power event is
different from an analysis that was performed for previous discussions on this
event, in that the enclosed analysis does not consider the consequences of
Toss of cooling water to the reactor coolant pump seals. For this analysis it
is felt that, since offsite power was lost for such a short duration in
relation to the time that seal damage would have occurred, sea) damage would
not have occurred before compensatory action was taken. Therefore, the
enclosed analysis more closely represents the conditional core damage
probability for a loss of offsite power event. See Enclosure 2 for a more
thorough discussion.

As discussed with Mr. Jim Smith of your staff, we are requesting that your
comments be provided in writing by June 25, 1993. We will review your
comments and revise the final ASP analysis as appropriate. If you have any
questions regarding this matter, please contact me at (301) 504-1472.

50148 930610
PDR  ADOCK 05000327




Dr. Mark 0. Medferd 2 - June 10, 1993

This request is covered by Office of Management and Budget Clearance Number
3150-0011, which expires June 30, 1994. The estimated average number of
burden hours is 80 person hours per owner response, including the time
required to assess the new recommendations, search data sources, gather and
analyze the data, and prepare the required Tetter. Comments on the accuracy
of the estimate and suggestions to reduce the burden may be directed to the
Desk Officer, Office of Information and Regulatory Affairs (3150-0011),
NEOB-3019, Office of Management and Budget, Washington, DC 20503, and to the
U.S. Nuclear Regulatory Commission, Information and Records Management Branch
(MNBB 7714), Division of Information Support Services, Office of Information
and Resources Management, Washington, DC 20555.

Sincerely,

Original signed by:

David E. LaBarge, Senior Project Manager
Project Directorate 11-4

Division of Reactor Projects - 1/11
Office of Nuclear Reactor Regulation

Enclosures:
1. ASP Reports
2. RCP Seal LOCA Modeling For LOOP Analysis

cc w/enclosures:
See next page
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Tennessee Valley Authority
ATTN: Dr. Mark 0. Medford

cC:
Mr. W. H. Kennoy, Director
Tennessee Valley Authority
ET 12A

400 West Summit Hill Drive
Knoxville, Tennessee 37902

Mr. R. M. Eytchison, Vice President
Nuclear Operations

Tennessee Valley Authority

38 Lookout Place

1101 Market Street

Chattanooga, Tennessee 37402-2801

Mr. M. J. Burzynski, Manager

Nuclear Licensing and Regulatory Affairs
Tennessee Valley Authority
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Chattanooga, Tennessee 37402-2801

Mr. Jack Wilson, Vice President
Sequoyah Nuclear Plant
Tennessee Valley Authority

P.0. Box 200C

Soddy Daisy, Tennessee 37379

TVA Representative
Tennessee Valley Authority
11921 Rockville Pike

Suite 402

Rockville, Maryland 20852

Ms. Marci Cooper, Site Licensing Manager
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Mr. William E. Holland

Senior Resident Inspector
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Soddy Daisy, Tennessee 37379



ENCLOSURE 1

PRELIMINARY

B.18 LER Number 327/92-027
Event Description: Laudommmwmww&maw
Date of Event:  December 31, 1992

Plant: Sequoyah | & 2

B.18.1 Summary

My“nﬁnﬂ“.wimﬂd,khﬂﬁnﬂmd-mmhm
switchyard. numummammmmsmuh-umm
(1LOOP). Mdmwmwhﬂuhmn‘.hm
diesel generators started and loaded. The conditional core damage probability estimated for this event
is L8 x 10™ per unic. mdm:iniﬁamo(mhmvanﬁcmm:
Sequoysh is shown in Fig. B.36.

LER 30783027
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Fig. B3¢, Relative event significance of LER 127/92-027 compared with other Sequoysh |
& 2 potsatisl events.
/
B.18.2 Event Description

On Decamber 31, 1992, with both units & 100% power, work was progressing os the installatios of
S00-kV/161-kV switchyard inter-tie bresker. mmmummmgm
bresker was dissbled. At 2148 hours, || mis sfter the bresker was placed in servics, both units tripped

becamse of » resctor coolant pamp undervoltage signal. The uadarvoltage was cassed by ae internal fauit

LER NO: 327924027




. PRELIMINARY

inmm«imummwmmmmmmamm. After the
swmmm“d“(muqdu),omhmulvmnmm

buses w the inter 4ie travsformer qumWnumhwuwm
161-kV system via the common station sevice transformers.

for both umits,

B.18.5 Analysir Results
‘l\owmt’dmwmhﬁmh LR x 107 per unit. The

Mm“ml@&dmmmuhml.n,mmam
power restoration resuiting is & resceor coolant pump sesl LOCA.

LER NO: 32792027



PRELIMINARY

%sxoosssseuoasuosssnnssgk
g 7 733 333 vm sE3 as9

A I

‘
u.m
5
:
:
3

Fig. B.37. Dominant core damage sequence for LER 32792027,
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\
COND [ TIOMAL CORS DAMAGE PROBABILITY CALCULATIONS

Evant loetifler: 327/92-027
Everr. Daseription: Loss of Offsite Power
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PRELIMINARY

LICENSEE EVENT REPORT (LER)
FACILITY NAME: Seguoyah Nuclear Plant, Unit | DOCKET NO: 127
TITLE: MTW-:MM:SWMCM&&F&‘:U&IMM
Limiting Conditioa for Operation (LCO) 3.0.3 When Both Centrifugsl Charging Pumps Were
Removed From Service
EVENT DATE: 123187 LER ¥ 202700 REPORT DATE: 020193
OTHER FACILITIES INVOLVED: Sequoysh, Unit 2 DOCKET NO: 05000328
OPERATING MODE: | POWER LEVEL: 100
THIS REPORT IS SUBMITTED PURSUANT TO THE REQUIREMENTS OF 10 CFR SECTION:
30.73a)2X0)
50.73(a)2)Xiv)
50.73(a)2xv)

LICENSEE CONTACT FOR THIS LER:  Jan Bﬂr-unﬁ. Comsi)nasl__%q

COMPONENT FAILURE DESCRIPTION:

CAUSE: X SYSTEM: EL COMPONENT: 52 MANUFACTURER: BaSS
REPORTABLE NPRDS: N

SUPPLEMENTAL REPORT EXPECTED: NO

ABSTRACT:

o-o-u-n.u.nm.-muuyzm&-nmmu-(am.-uuntuzum
OpErstion a spproximately 100 percent, both units received a reactor trip signal becsuse of reactor
coolant pump bus undervoltags. mmmmmn“mumum
G.HVMM“MWMdemmmﬂmmm
thetr respective shusdows bosrd. Electrical loads were spproprisialy sequenced back w the bosrds. Maun
foedtwater molated and suxiliary feedwater pumps started. Loss of power w & radistion moaitor resulted
o = mxilisry building solation. Witk limited staffing in the Unit 7 mele comtrol rooms, recovery
mh“!uhwdwmnmdmddh
comrifug charping pusaps from servics. Unit 2 eatered LCO 3.0.3 for spprozimessly ons minute unul
# suction flow puth was roescabilished The cause of the evene was 5o usernal fault is & switchyard power
dmmmummwmmm

I. PLANT CONDITIONS
Units | and 2 were in power operation & spproximataly 100 percent power.

LER NO: 32792427



PRELIMINARY

0. DESCRIPTION OF EVENT

A. Evem

(EBCnb)thummﬂ)(mcmmdemt*‘w

During the cansient, Usit 2 recovery evolutions resulted in 8 of canty thegyl g, pemg (E1LS
Code CB) suctios sud both pumps Deisg removed from .Unit 2 emtored Limiting Com for
mmz.o.lhm_dyo-Mﬂamhp‘u
muh-—a%hﬁﬁhwauhh' the
Mmﬂy“bmnﬂh*’

B. mmmasmmwﬁum

The i the A - Apia px accivdam s sy pocebure
s of the AJK sccordance with design). The were shad following the loss
dd&m%-ﬁ“.ﬂm.-aﬂdh“mﬂnhmw
ook refoad upos D/G loading.

C. Detes and Approximate Times of Major Occurrences

Bl  PEEIIMINARY 0000



NoumchO.lWZkadyadK&Mvmymmmmm!om:muonm
Zso-voudinammcome.TwoMofouPCBdadmly
because of 2 malfunction and loss of air pressure. The remaining phase did ot
close. The PCB then failed.

November 30, 1992 The replacement PCB arrived at SQN from Jackson, Tenncsses. A design change
notice and work order were prepared and approved o install the bresker.

December 14, nmmmmlmmmmnmu.w»mmm
power maintenance specialisc

December 31, 1992 mmmmuwummmumwuy

a 2137 EST the main control room (MCR) staff, PCB 5058 was placed in service to be followed
by verification of phasing oo the differentiai reley circuit. The primary trip cut-out
mﬁ.mﬂmdhhq.mﬁnuﬂmnmuaymn
ummmummmmymm
svailable and did operste fter spproximatsly 88 cycles.

December 31, 1992 PCB 5058 fauited internally, resulting in bresker failure. From the amsunciator
mmhdmnw-hmmﬂw-ﬂudmg
amwom-mnm.mwmmmm
tripped followed by siarms for overcurrent on Gensrssor | exciter fiekd, 16]-kV

mwum.mmmrnm.umom.
RCP bus.

Additional events during this firmt minute inciuded:

1) m«mmvmmrc&ummmuumnvmm.

2) UWQ&.&MVSIDMM&NMMMMW
equipment from the boards. This included the centrifugsl charging pumps (CCPs) on both unss.
which subsequent]y resultad in lesdown solations.

3) Both units received a reactor trip signal because of RCP bus undervoitags. The resctor ips wers
followed by turbine trips and 161-kV bus voltage-fuilure alsrms.  Ausomatic trassfer from USST

LER NO: 327924007



wCSSTw-mM.MmcéANVmMrmmﬁuoﬁhm‘
memmMG,HVS/DMMMMmD/G&mwblﬁuw;fnﬂc

PRELIMINARY

breakers closed and energized their respective S/D bogrds.

4) Mwuﬁyfmm(ESF)mmuybuudiuwmwbmdnkmofpow
w O-RM-90-101.

5) ThodnbrhUﬂliuMlowmmwum.

6) Nonaccident equipment sequenced back oo the S/D boards. Both CCPy restarted o8 ench unit.

Unit | m
2150 EST

Unit 2 =
2151 EST

Unit 7 »

Mpeox.
2158 EST

Unik 2 =
2208 EST

Unit 2 m

mmmmmmmmmmmmmnmw.

mrummuu-unuummr. The sssiscan
mmmmmwumum He
dwmwum-mu:ouh-n_m)wn
high concentration boration. The operator thes wok manual control of the MDAFWP
LCVs o control the tempermure decreass.

m»ucmmmmmmmuwmuumm
-—muawmumlmnuvcrummm At that
mumuuumuu—m,w. The ASOS directed
that one CCP be sopped. smummmmuumnmm
in pull-todock (P-T-L).

Lesdows was resstabl ished /
mummmmuwosmma-vcrm.u

VCT outist valves wers opeced. The operstor thes closed the RWST vaives. The
oparstor observed that the VCT outiet valves wers traveling closed. The secoad CCP

wae stopped and lecdows automatically olstsd. Wikh both CCPy st ie service, LCO
3.0.3 was entered. Approximately 20 seconds after the second CCP was sopped. the
shift operstions supervisor (SOS) started the TBEP:. The Usk | TBEPY were then
started sfter the Usit 2 TBBPy.

LER NO: 327924027




Uait 2 VCT vdvumW.MWCGmW,MIMWMM.
& 2212 EST mmm.fummvcrmnwnmmmmmmmﬁu
10 be in AP-AUTO position. LCO 3.0.3 was exited.

Unit 2 & WG.MVS/DMmmmMoﬂ':mpow.
2313 EST

January 1, 1993 Unit 2 was stabilized in Mode 3.
« 0011 EST

Jauary 1, 1993 Unit | was stabilized in Mode 3.
= 0013 EST

D. Ocher Systems or Secondary Functions Affected

mmwmmmmmwumnmzm:mmuu(cmm
ripping. mh.oflbumhnmmmm&nmhm‘ The unit boards sustained
aW&thmawmmmehawmwma
power-factor deviation trip. CCWﬂwhmmmemdemmn
caable signal for steam dump controls.

E. “ethod of Discovery

NWMWW.NWWMNUMGMMCR
panels WMWMIMNM“C”“B”‘.MW’
in the process of being placed i service.

F. Opermor Actions

mwwymmmmmummmnmumum
in the bot standby condition (Mode 3).

Unit | nm(mmumnm)w-muw-mm_
mm’wdumum.ummmuumudummu
mmmmmmwwwh_um-’m The plast responded as
Wdhmmhd‘ipndehM.

Uﬂ:“ﬂmﬂhﬂ&dmlmmmhmwwm
emargency procedure. Widh oaly ose RO, securing of the secondary side was deizye® The RO ok
masual control of the TDAFWP and reduced its speed 10 minimum. The MDAFWP LCVs were left in
hmm_mhnbhmﬂwdth&l.Mhammwnm
mmmmmum.mmmu—numu,
umauwmmmuaz»m»ummn The ASOS
recoguized that RCS borsthon was required if T sub svy was leus thaw 540 degrees F and made the

LER NO: 32792027
B-3124 PRELIMINARY




wmmudwmmmmmusuhudhummmmw
minute) boration & grester than 10 gpes. o ASUS i koo 8 STy e Do iegy e, e
procadurs allowsd bormtion through the path chosss. mmmmmh
amergeacy borstios pak. NWMMwMoﬂyi{ﬂo‘mﬂuhdw
mmmmm.mmuunmwummu
pn.-rmwbymm.uwmmofmmwylmh'nmhsofm
CCPs and charging RCP seal injection.

The ASOS had noted early in the transient that the compoosst cooling system (CCS) TREPY did ot
asomsstically stat after dw D/Ge soergized the S/D hoards. TnM“u&u—dnﬁq
dum-nmmuMnmmmmmmuon

londing.

&umamWW.mw.mumhumdma.uv
S/D boards. The load shedding tripped off the running CCP. With a0 CCPy running, s letdown isolstion
asomatically occurred. mmmwmummuwmws.
Mwm&uh\'ﬂnhlmm'h“bﬂw
mmummuosuumnm-muwmuuypmmq
spproximately 10 gpem makeusp. After swapover, the ASOS directad the opereser, i @ug e ene CCP.
mm“phedinmr-T-LMnmuhwanm
the biackowt relays had not bees reset. The SOS, ASOS, snd RO had verified that 8o comdition exisied
that would indicas the need for operation of both CCPs. Stopping the CCP was based on adaguace RCS
rvensory, letdows isolation, and potsatial for equipment (CCPy and subssquentiy, BCP sgels) damags
-.uamuwmuumummmn The ASOS divectad the RO
0 resstablizh leadown flow © ressors VCT level.

mnoummm,mummuwgwnmof
supporting sustined transfr of the CCP suction from the RWIT beck %, the YGR®0 ressors normai
cond ithons. mhhvmmmmmnA-m.nuomm When
mnomummummm(mnm).ummmum
AP-Amo position. The RO thes wok the RWST outiet valve handswitches 0 A-Amto aad o the
CLOSED position. The RQ obagsved the valves resching the full cloged position (grees lights) It
uw:ﬁm Boaduncecher wars a8 @ e A-AS0 POSKG, TR evOIUOR 00K 1 acs

i EPProxi 18 seconds based oo prineouts.

At this point, the RO recalled the RWST vaives being closed apd the. YSE.rebven halng. agesy The RO
sund ti a6 he booted regy U (e bandrwitches, be soticed.grea, s Tk BENE e e YCT vuives,
g e v Orveblng Caspdy The KWIT voen rememed choned peh Crees lights Wb e
RmmmuhuA~mmummmmu
© e RWIT did aot oconr wham the VCT waives traveind ciossd., The RO called owt the condition ©
the ASOS. Not knowing whether the VCT valves were partly ciosed or almost fuily closed, the RO

L
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prepared  stop the runcung 2A-A CCP. Whmhp«dﬂhﬁ.hﬁndh@uh
of suction, the ASOS directed the RO to stop the 2A-A CCP. The RO heid the pump handswitch in the
STOP position (not in P-T-L). wmmwbymAsosmmmccrmmma.msos
Mymmnmmuynmmmu-Acaummvcrm
mmWMer.mwumu-ACOum.dmm
mminuymmmmw.umnuwmmmsm

G. Safety System Responses

sm:mmmmmmw-whmwummm.
Detaiis of specific safety system responses are as follows: Upoe recespt of the trip signals, the S/D and
mmmhb&mdmdimmommdrmmmiﬂyw.w.

mRChhMMmmmmdum;QOsnMWﬂo-um.

W-mm.m“mﬂwmdwmmwm. The operstor of each unit took
Mmﬂdmmmmumwmummw.

Thmﬂi:yhﬂdhgmndiﬁmmiuknponnhmdhm This equipment 15
M&mhmmdmpﬂ. which is not backed by the ENTIRE viwal
inverters. This condition resulted in a control room slarm “Auxiliary Building Vent Moaitor Hi Rad*
and was not & result of an actual bigh radiation condition. The equipment performed a expected.

NWMUMG.HVSIDMiWDthmmnmlm
than B0 perceat voltage for more thas 0.5 seconds. After the 6.9-kV S/D board voitage had decreased

The TBEPs failed 10 start following S/D board reloading. The SOS wok manusl sctios o restart the
TBBPS. H&th&nnmmﬂdhﬂ%hhmhd
bemn placed in the A-Auso position in sccordance with procedure. With the handswitch in this position,
the pumps will B0t start upos actustion of the blackout relays. The handswitch position described by
procedurs was found © be incorrect relative o design.

During the time that the S/D boards wers without power, 2 control powsr alarm was received oo D/G
IA-A snd 3 low lubs oil pressure slarm was received on the four I Gs. The low lubs ofl pressure aarm
was expected for the event and was cleared. The control rower alarm was reviewsd and found 10 be the
resalt of the tast pushbutton being depressed or moment: i'y shorted. This condition was evalused and
oo D/G opersbility coocerns wers identified.

LER NO: 327924017
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Uulmnvdumamunuyﬁmmhmmyhc“m
33m(wummnmmwxum—m»mynm
Tb”mhvdumhmh-lwdwinwcc&nﬂn,dmmly
solatad . Aandﬂmmdlwdammdmmwnﬁﬂhhdmmmm
0 normal bot standby conditions.

Uuzmuvdmmumnmm”mwhmd&-w
mhmﬂ‘omxﬂdy33m WWyWnWy‘l
percent. Ldmummmccnmmu:—udwmumm
@M“M@mmwdbymm.umdmm._uwlmw
WlﬂMdethMC&dh“h“lm
was isolated. NoMq-n.yFSAlunlyniliﬁmm

hh“h”hhmdhhhmmmm
loading back on the S/D bosrds. muazmwnmm.uymwam

Whh%l,@.ﬂ.bdhdmu,w-ﬂdum
handewitches. thmlwmﬂwm@mﬂ. These

LER NO: 327824017




M. CAUSE OF EVENT

A. Immediate Cause

ThimdiumolﬁoLCOlO.meumﬁonofCCPWMMMOIMCCP:
from servics.

B. Root Cause

the Unit 2 response. mummuuzwmwhmum—ym
and taking maousl comtrol of the MDAFW LCVs. This action precipitated the unit cooldown, boration
evolution, sad eventusl LCO 3.0.3 emtry.

C. Contributing Factors

mmammmmm’x«m)mmmmmu
mwmmmo.:m)umdmmum
feDerxing units. mmumum-mumhm«may
protection, snd it wae determined that failure of the new PCB was highly uniikely. This was founded
on successful factory and field testing. Also, it was considered that the potestisl for sa inertie trip
wmm«wmw:&mun“mm. Itis
conciuded tha the testing methodology did not appropristely assess potentisl risks ivoived and tha
ararnatves were oot adeguately evaluated. Communication between the Traasmission sad Power Service
CFPRMZEOS w0d S0 Mansgenent was nadequats for sssessing scoaptbilKy of inberent risk




)

Additionally, the testing documents did not contain sufficient detail for site management t understand
Or assess the potential risks involved.

mmummmmnawumemm
Mymummwwyw.

IV. ANALYSIS OF EVENT

ACM»MMNM%VmMMUﬁIﬁZDﬁ. The fealt caused the
cmw-mmvmnmumumwuvmmw

The Unit | unit boards fast transferred from the USST wo the CSST of the loss of the 500-&V
switchywrd. The Unit 2 bosrds did not ransfer immediataly from the ® the CSSTy since there
una“thﬁZ.ﬁmamdﬂnlOl-kadduhm. The Unnt
zmmwm,wmmummum The reaction
dhﬂnh”h”cyﬂ.ulwnﬂ-m The respotse v the = ey
is part of the design basis for SQN.

h“h"“m“ﬂhﬁbhdoﬁhrmw.w.
M,wMManMMdhmdhw.m
mnmuwm--mnuqu—ommu

LER NO: 32792027
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yso.sswh-ofeuummuummmq
ares of the reactor coolant pumps. Wm:mlddmdlnihmmaimu

iaventory loss outside of the RCS of t interfacing sysiems, The capability 1 provide adequats loag-term

Up'xlmWMMMhMJwﬂmmmh.ﬂﬂmmvmm
mpmmrwoddudmpdmdwmmmdtdmmm“;m
procadures.

Duﬁn;thmmUni!RCSTmmebdowmdq-P-lmm
mmmmnwhmmuwm Given the
mumammdumwummmmmw.mumm
the FSAR or TS requirements occurred.

During the loss of power, low oil pressure indications were received in the MCR for both of the Unit
2 CCPs. uuwmummccrmmoumimuuym
power is returned 0 the S/D board. The CCP starts two seconds lster regardiess of oil pressurs.
Aanh.hhbwdmumlmmammhnmﬂhyoﬂmm
uamm@«mmcmmmoﬂmmw. It was
concluded that

1. mhdmwmmmwynmmmm.mahmu
meM.nﬂdnoﬂmmﬂdhnnwwMymmm
il .

2. umdhmMnhmﬂmmummmm
lubricatios would bave been provided if the time iterval for which the charging pump was without
powse was short (l.e., within the start-up and wind-down times). Sufficient pressure would have
existed 10 bathe the pumyp besrings with lube oil.
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mmmmwywmunmummnmhumm
& safe condition. mthdly.bommaddhmhmm-‘w. which
compietely solated the PCB from the bus. Follow-up investigations were initistad for identified anomalies
and apwropriaste corrective sctions were identified.

B. Corrective Action © Prevent Recurrence

mmnwwummm.

Mmhh“nmhmnOmm'ﬂbm
# 'wo ROs for each operating uait. The need for additional traiming st diluted staffing levels (i e .
Mmmu-mmmu/sosunmnmm.

mmmthdlmymmu—w—ﬂdumm
and are providing te lessons learned from this eveat 1 other operssocs. Operstions management has mer
ﬂhwmd“ﬁm&hmmmmwm
outside procsdursl steps.

mm-unnunurmnm-mun,uummum
requireenents.  Other MCR hamdrwitch postions wers reviewed sgainst Msige reguirements o onsure
proper positioning. A broader effort is in progress © provide overall improvements ia the comrol of
cosfiguration of plant equ. wment. This effort includes specific improvements in the configurstion control
process, review © proper y identify compooents needing configuration comtrol, sad © ensure tha
appropriste administrative controls are in place © refiect the required configuration. This brosd effort
s complementad by & field configuration verification.

The hube off light scomaly os the Unit 2 CCP lube oil system was imvestignted. The imvestigation

recomenendations are under evaluation for further action.
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VI. ADDITIONAL INFORMATION

A. Failed Components
demdmhmmumﬂmmsmme.
B. Previous Similar Events

LER NO: 327924077
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B.19 LER Number 328/92-010

Evant Description: EDGRmvd&mSniuwmlﬁkhqw
Date of Event:  July 17, 1992
Plan:  Sequoyah Nuclear Plant, Unit 2

B.19.1 Summary

mmdamM'uMMWMMMHJW
mmummmm,m‘q—dun—nﬂmw
eted M&nwummuﬁm“mm-mwb
hl?iﬂbuﬂwmmnwhél The conditional core damage

probability estimated for this event is 8.6 x 107, The significance of this event compared to
mmmnmuuzumu@&_&

LER 312892010
187 B4 1B 1B-4 iB3 1832
L | |
B g, s i [T
P R — m LOOP

Fig. B8, m“wammmommmwz
events

B.19.2 Evemt Description

On July 17, 1992, with the unit &« 100% power, & quarterly surveillance procedure oe the 2B-B RMR
pump was conducted. During the test, 2 was discovered that the pump's miniflow Ie motor control
mnmmq—ummnwmr—um

LER NO: 32892010
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the flow switch quarterly preventive maintenance procedure. Between July 1, 1992 and July 17, 1992,
MmlomMTrﬁAuhymwh-udemdh
instances ware of 2 significant durstios; EDG 2A-A mmﬁmhi?h.mwmm
pump (CCP) 2A-A was out of service for 6 b.
nowm&xmmlﬂlm“mﬂdmum.

B.19.3 Additional Event-Relsted Information

ThmOChmmlpmdhmmmin:ya-(BCCS)m The discharge
mdﬁomaﬂbwhmhwt@m The two high pressars safery
MﬁmW”muMmdlwm. All fovar pamaps are used during

B.19.4 Modeling Assumptions

loss-of-offsits power (LOOP) initistor and the second was for the transient and loas-of-coolant (LOCA)

LER NO: 32892010
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L0 hummmmmwmmmzmumwm
0 loss of electrical power. Fam.m:wmmmum..uymmou

nmunmudmco.mmmmmhwunum
pump being inoperable.

B.19.5 Analysis Results

The coaditional probsbility of core damage estimased for this evens is 8.6 x 107, This consisss of 8.3
% 107* for the EDG inoperabilicy and 6.3 x 107 for the CCP inopersbility. It should be noted that
muwwnnw--wnduuwdmnuum
Uram, the resuk s very comservative for this case. The dominan sequence, bighlighted o the even mee
nm.n.x,m.mwnumaumm
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Fig. B, Dominss core damage sequences for LER 32892010
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COND [ TIONAL CORE DAMAGE PROBABILITY CALCULATIONS
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LICENSEE EVENT REPORT (LER)

FACILITY NAME: Sequoysh Nuclesr Plant, Unit 2 DOCKET NO: 328

TITLE: amn-ammmmmnaummsmumuum
ve

EVENT DATE: 071792 LER # 9201000 REPORT DATE: 081792
OTHER FACILITIES INVOLVED: DOCKET NO: 05000
OPERATING MODE: | POWER LEVEL: 100

nmnmnmsmmmmummmmumor 10 CFR SECTION:
50.73(a)2)0), 50.73()2Xi0)

LICENSEE CONTACT FOR THIS LER: C. H. Whitternore, Compiiance Licenging
TELEPHONE: (615) 843-7210

COMPONENT FAILURE DESCRIPTION:
CAUSE: SYSTEM: COMPONENT: MANUFACTURER:
REPORTABLE NPRDS:

Oun July 17, 1m.muazhmummmmmma
wmmm.wuummmmmmmu
MMWMWMIHIMM&MWM
Operation (LCOs) 3.5.2 and 3.6.2.1 were antersd » 1100 Easters daylight times (EDT) om July 17, 1992.
uwmumuu-wwmuuhm. The
mucnmdymdlbﬂwwhciuwudwnm LCOs
3.5.2 wnd 3.6.2.1 were exited &t 2249 EDT o July 17, 1992. A subvequond rvesiEICon o the v et
wumudnwm-mm—mmuu-wmm
verification. MM“MMQMMWhﬁM “
lows thas sdequate powt maintenance tes (PMT) aiso contributed 1 the evess. On July 28, 1992, during
mmuumnummmmmuq‘muamm
mmmmmm&uwuaum A ono-bowr telephone Cali
mmuuu---m-xmmro-wynxm.

L. PLANT CONDITIONS

Unit 2 was operating & approzimately |00-percent reactor thermal
power.

i s

LER NO: 12892010
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. DESCRIPTION OF EVENTS

A. Evem

miswired ou July 1, 1992, It should be noted that betwees July | and July 17, 1992, thare were 10
MMTMA*ymiJ..MMMm”(MMM.
dl.dm(DIG).-I&QMMMmWMMNdm With
the excaption of two imththWM,thwky
ware of short durstion.

B. wm.m.aSymmCmMn&.Bm

Ou July 8, 1992, D/G 2A-A was inoperable for 17 bours.
Oun July 9, 1992, CCP 2A-A was inoperable for six hours.

= Dues snd Approximate Times of Major Occurrences

June 30, 1992 Flowswitch quarterly preventive mainesnsnce (PM) 0600 EDT was started.

June 30, 1992 AmmM)uwI.nrqluammm*aMu
was found that preventsd calibration and testing.

July 1, 1992 A WR was compieted (Sowswitch repiaced). 0627 EDT

July 1, 1992 Amuwuummummmw

July 8, 1992 Dissel Genersior (D/G) 2A-A was inopersbie - 0800 EDT LCO 3.8.1.1 was eegered.

July 8, 1992 D/G 2A-A was operable - LCO 3.8.1.1 was exited. 2301 EDT

July 9, 1992 CCP 2A-A was inoperable for maintensnce, LCOs 1841 EDT 3.5.2, 3.1.2.4, and 3.1.2.2
www emared.

July 10, 1992 CCP 2A-A was opersbie, and LCOs 3.5.2, 1.1.2.4, 0059 EDT and 3.1.2.2 were exited.

July 17, 1992 Mmmmnmm-hmnmn

ideatifies minifiow valve cycling open and closed. 3.5.2md 3.6.2.1 were eotered.
July 17, 1992 Misifiow valve flowswitch was found 0 be 1830 miswired - the wiring was
correctud.

July 17, 1992 wma:z.nus.u‘nmuuhmmmmn

July 18, 1992 The wiriag os Unit | Trais A and both traios of 0015 EDT Usit 2 RER pump miniflow
switches was verified 25 correct.

July 28, 1992 Following management's review of the event in 1928 EDT the Plant Bvemt Review Panel
(PERP) meeting, NRC was notified of the condition under 10 CFR 50.72 s potentially
bhaviag placed the plast outside of design basis, becsuse of Traim A safety equipment
and/or components out of servics between July | and July 17, 1992,

LER NQO: 32892010
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D. Ocher Systiens or Secondary Functions Affected

WWWMumm“dewmm
wwmmmmmwmummuzua.az.n. AWR was
initiated W imvestigats and troubleshoot the cause. After corrective action was coaciuded and the
;:izllovvdnwwuvﬁﬂdnbduabhnmhwﬁmmlslﬂ
6.2.1 wers exited.

G. Safety System Response

No safety systesn responses were required.
M. CAUSE OF EVENT

A. Immedise Cause

mmmdumnuwmmuummwu

rendered the 2B-B RHR pump imopersbie. The moperabiiity of opposios Tais equipment contrivutsd o
the event

B. Root Cause

There wars thres root censes for the eveot:
I Inadeguese setf<checking mnd insiention t Getsll was the cwass for the craftumses ¥ iocorrect!y

eroninats e fisid wire. Thare wae omly ose wire removed sad rermmesed dering te July |,
1992, fowswitch calibeation PM.

2. Secoadery-party verificatios was not effecthvely implemented. | The verifise did nof dantify tha the
fakd wire wae terminated os the correct rminel. The termins block was correctly labeled & the
label correspoaded W the procedurs sad drawiag. The wire was misterminsted o 2 termine tha
wat ot labebed.

A tivd root caues for this oveat we tha e postmsistsesnce b (PMT) fr the mamtanacce
sctivity e metfective. The WR did mot clasrty specify requiresests secwsary 10 werify tha te
minfiow vatve functioned property sfier the fiowswicch was replaced I8 conjemetion with the P

LER NO: 32892010
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mrw-mmmanmywmmhmtymmm. The
mmmmrmummmwumanmmabuuorm
verification was not required.

IV. ANALYSIS OF EVENT

nhmm"ﬁ.mumhmmmmmummmn
should have romained opes.

mmumwmmummmmumm
dw’m.mdmuyl.muh-nh(p.). (This seepoint accounts
umwommuummu»-—'mmmnmm
Mr-mmduq-(lCS)mmbvm‘nﬂum'Hu

mmumummmnmﬂinudmm The pump
recirculation requirement of 500 gpem is & contibuous operatios valus. The contimuous cycling of the
vﬂnr.pdt.ﬂovﬁumnmhnﬂy?ﬂmvﬂ.ﬂquc This may meet the
mdhmhw-bu-hm&omhhmna“qdomm
mmdmb-bhmmmuhp-.

m-wmummmuhmmmuw
phase of the accident. The pump is then used for net positive suctios bead (NPSH) boost during the
mmuummmmummm With the
Mm“hmmumuﬂydmhmmun
designod .

The worst-Case scanario mvolves 3 small bresk loss of coolam sccident with the mimifiow-valve motwr
failing in the fully closed position. Failing in the closed position, the RHR pump s subject ©
Overhesting wed uitimets faibwre.  This scenaric, coupied with opposite waim safery compocent
unevailabilicy, resmits ia & condition cutside desige basis.

/

Further wvestigation and computer simuisted scenarios revesied that no damage woakd result from the
vaive cycling for spproximately 29 mimstss It ie fully expocted that opersiors in the meis coBtrol room
would detact the sbeormal operatios from ssnunciston signaling e ripid change of position of the
valve, sad the fluctaation of the motor smpersge. Upoe detsction, the RHR pump would thes be nurned
off. This expectation was demonstrated by submitting the problem w opermors during requal ificaon
training. Thess simuistions did not cycle the minifiow vaive, siopping the RHR pump refied on normal
SI tarmination criteria contained in emergency procedures. The tisaes runged betwees 21 smd 25 mioutes
before the RHR pump was removed from servics. Therefors, the sdded imdicstions of position status
lights snd mowe smps sbouid prooge the opersoes i sariier intervestion.

LER NO: 12892010
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V. CORIBC!'[V‘!ACI‘IONS
A Immediste Corrective Actions

Operations personnel immedistely entered LOOs 3.5.2 and 3.6.2.1 for Uit 2.

Opnmm“LCQ)JJdJ.GJJhUﬂ!Mhmm-UWy
Wuumumummm-m

B. Corrective Actions w Prevest Recurreace
1. muummmuuuluunzumuw-m
2. mmmummmmmmmmmh—

VL. ADDITIONAL INFORMATION

A. Failed Components
Nooe
B. Previous Similsr Evestsy

A”dblbmmhbu“n”qmuﬂlm
dﬂmb“l“nﬂhn&h-“hm“ Severs
mmlﬂ.ﬂd&m.ﬂ”u&“hﬂ&-hmhh
investigation of this evest, Le., imwneation w0 detall, dequen verificsion, s medequae PMT
Admmt-ﬂnhmopwk-mn-'hmd*m
d-iymm;im'hbymm Following this evex, a»
inhd.mnnﬂdwud.hwlﬁdud”l’mﬂ“w.
Wmmmumwumnmdummm

improvement efforts.
VI COMMITMENT

MMﬂhMuhmmbﬁthmu
CoampOenes can perkarm el inteadnd famcrion. muuwua—nnn_m
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ENCLOSURE 2

> -

ASP Reactor Coolam Pump Seai LOCA Modeling tor the Sequoyah LOOP

LOOP 3

The ASP EVNTEVAL compurer code s usad to determine the condtional core damage probabities
(CCOPs) of events for the ASP program  For LOOP events the ASP BLACKOUT computer code is used
10 modity the following parameters used in the EVNTEVAL code

LOOP non-recovery probability

seal LOCA prabaniity (PWRs oniy)

emerqgond y power rocovery (given no seal L OCA for PWRS)

e oty DOW e oty given a saal L owA nas occurred (PWRs only)

To getermine thase valuas the ASF BLACKOUT computer code uses the tollowing plant and event
depoundent data as nputs

- Type of LOOF (Lvent dependent)

- Plant Cenlered

- Gric Relatad

L Severe Weather Relalpd

- Extromely Severe Weather Related

Core Uncovery Tine (piarnt dependent)

Bantery Depienion Time (plant deperdent |

Diesed Generator Maan Hepan Time (plant depetsent)

Reactor Coolant Fump Seal decign (plant depenaent - PWRs only)

The type of LOOP which s usec 1s dependent on the type of faull that causes the LOOP  The frequency
ana guration of 2 LOOP avent are gepancent on the type of L OOP used in the evaluation. The LOOP
lypes are hisled above ) Jecreasing frequency and increasing length  The seal LOCA probabiity for
PWRS 18 ciotormingd using the amtachad Higure which shows the cumulative seal failure probabilty
distrittion

$¢al LOCA Consigerations for Sequovah LOOP (I FR 327 w2 00 /)

Shortly alter this avent accurred, the hicensee delernwed s conditional core damage probability (CCDP)
of & JF 3 for this event®  Thus value was based on the assumplion thal the reactor coolant pump (RCP)
seals would fad whenever the thermal Larner boosier pumps (TBDFS) and the charging pumps were
smultaneously lost  Dunng recovery from this particular eved! buth of the TBBPs ang the charging
pumpe were losl for & perxad of 21 s (The component cooling puMps continued 10 run and provide
some flow 10 the thermal harmer heat exchangers) The CCDP value intally otiained by the licensee
was highly dapendent on the seal ledure assumption  Sutisequently they performed an analysis which
demonsiralod hat the Row 10 the thermal barner hea! ex “ungers from the Comporent Cooling Pumps

Baveww un NUMLO-1150

The iMomMmalion wes Dresenied 0 the NEC by Me scensee ot & March 3 1987 eniorcement conlerance 1
was prowded i JRNL by the NAC lor “onudaabon aumg s eveluahon

June 4 1080 i
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alone i3 sUiCu il 1O Draven: sea tature  THus R was CONC. i 1y 100 iCansew that the assumption of
seal lalure was overly consenalive Roevaluation by the o eowe sotermined @ CCOP value of 1 0E4

The ASP event evaluation nwinudologes do not consder ACF seal ‘alre Lkaly untl seal cooling
(component cooling and scal INection) have been Iost 1or about an hour I this event. seal cooling
was Drovided 1hroughout the event  Duning the 21 s when the TBEFS and charging was lost, thermal
barrier cooling flow was reducad 10 70% > 1he normal value (based on the hcenses analysis). This fow
was prowded Dy the component cooling . 1ps The TBEPS ware (astanted 21 s after they were
Stopped and one chaiging pump was resla. led 41 s later  Therwlore the reduction in seal cooling for a
brol ponod time (21 8! would not impact the seal falure probablity used in the ASP evalustion of this
evant  Thes 15 consistent with the reevaluation of the event by the licensee.

']

Fasod on NUREC - 1950 duia

June 4 1993 2



