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ABSTRACT

This report consists of three volumes; Volume 1 contains the main
report, and Volumes 2 and 3 contain the complete Appencix.

The report describes the creation of a computer-based data file from
Licensee Event Reports (LERs) of valves at commercial nuclear power plants
for the period January 1, 1976, to December 31, 1978. In addition to cre-
ation of the file, summaries of the data contained in the file were made to
obtain data for risk and statistical purposes. Gross constant failure
rates were estimated for major valve types in selected safety systems.
Explanations and summary tables of the results are provided.

NRC FIN No. A6276 - LER Failure Rate Analysis Program
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FOREWORD

This report is one in a series summarizing the statistics of Licensee
Event Reports (LERs) as recorded by the U.S. Nuclear Regulatory Commission.
The goal of the report is twofold: (a) to summarize the data for risk and
statistical analyses, and (b) to obtain gross constant failure rate esti-
mates and gross categorizations of the failures.

Because subjective judgments had to be made regarding population sizes
and pertinence of recorded events, and because some component failures may
not be recorded in the LERs, the component failure rates estimated in this
report should be interpreted as being only tentative gross indicators of
the true failure rates. The analyst himself must validate the applicability
of the LER-derived failure raies for his own particular use. Furthermore,
because LER reporting requirements can differ from plant to plant, compari-
sons of plant-to-plant failure rates should be interpreted with care; a
higher failure rate may simply oe because of stricter reporting require-
ments. As more data are collected and more analyses are performed in the
future, improved failure rate estimates will be produced.

The failure rates given in the report are only one of many kinds of
information presented. The tables and aiscussions give important informa-
tion on failure classifications, according to failure modes, failure causes,
and systems affected. Gross time trends are examined. Human errors are
identified as are common cause failures and recurring failures. Each LER
analyzed 1s presented in a useful, summarized form, and all evaluations are
presented such that you can modify the authors' calculations or perform
your own evaluations f you so desire.

William E. Vesely

Project Manager
November 16, 1979
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NOMENCLATURE

Terms and acronyms used in this report are defined herein.

Terms

Comoonent - A component 1s the largest entity of hardware for which
data are most generally collected and expected to be available (for
example, pump with motor, valve with operator, amplifier, pressure
transmitter). It is generally an oif-the-shelf item procured by the
system designer as a basic building block for his system. It would be
distinguished from seals, bearings, nuts, bolts, and other piece parts
from which the component is manufactured.

System - A system is a collection of components arranged so as to
provide a desired function (for example, Containment Spray System,
Residual Heat Removal System, High Pressure Coolant Injection System).

Fault - A fault i1s any undesired state of a component or system. A
fault does not necessarily require failure (for example, a valve might
be closed when it should be oper because of some other component input
or human error--a "command fault").

Failure - A failure 1s a subset of a fault and represents an irrevers-
ible state of a component such that it must be repaired in order for
1t to perform its design function. Failures are sometimes classified
as primary or secondary failures. However, in classifying failures
for this report, no distinction has been made between these two
classifications:

a. A primary failure is the so called "random failure®

found in the literature. It results from no external
cause.

xiv



b. A secondary failure results when the component is sub-
ject to conditions that exceed its design envelope (for
example, excessive voltage, pressure, shock, vibration,
temperature).

5. Common Cause Failure - Commun cause failures are two or more redundant
components failing together because of a single cause. The common
cause events that cause multiple failures are usually secondary fail-
ures. Human errors are a special type of command fault that are con-
sidered common cause for multiple failures.

6. Failure Mode - The description of the manner in which a component
ceases to perform its intended function.

y . Failure Mechanism - The identified cause that prevented the component
from performing its intended function.

8. Demand Failure Rate - The probability (per demand) that a component
will fail to operate when required to start, change state, or function.

9. Standby Failure Rate - The probability (per hour) of failure for those
components that are normally dormart or in a stand-by state until
tested or required to operate or function for a period of time.

10. Operating Failure Rate - The probability (per hour) of failure for
those operating components required to operate or function for a period

of time.
Acronyms
ADS - Automatic Depressurization System
ACY - Air-Operated Valve
BWR -~ Boiling Water Reactor
ESF - Engineered Safety Features
FSAR - Final Safety Analysis Report
HPCI - High Pressure Coolant Injection

XV



LER - Licensee Event Report

LPCI Low Pressure Coolant Injection
MOV - Motor-Operated Valve

NPRDS Nuc lear Plant Reliability Data System
KiC Nuclear Regulatory Commission

NSSS - Nuclear Steam Supply System

P&ID - Piping and Instrumentation Diagram
PORV - Power-Operated Relief Valve

PPS - FPlant Protection System

PSAR - Preliminary Safety Analysis Report
PWR - Pressurized Water Reactor

RHR - Residual Heat Removal

SOV - Solenoid-Operated Valve
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019504
Gl95Cs
016033
Q17330
Q21488
c22210
020910
0214L3
021ee3
Clre32
C2lle9e

ornicn
0e2178
g2C77e
10017¢
092017
12817
081578
062716
Q1678
oB1717
0925717
082478
030677
052378
CEL LR L
032878
00278
UL R L)
Csts31?
040378
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a00
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AQQ
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FAILED TC OPEN

FAILURE RODE

FAILURE MECHANISH

DECAY HEAT VLV DHV-4 WOULD NOT OPEN FROM CONT+ROOM CAUSE CF FAILURE UNKNOEN

DECAY WEAT REMOV.WLY DHV=111 WCuLD NOT OPEN RENCT,
RMR MOV FAILED TO OPEN DURING TESTINGIWHV-26108)

S RELIEF VALVE SETPCINTS ORIFYED FROM TECH SPEC

3 RELIEF VALVE PRESS. SETTINGS ORIFVED OUT OF SPEC
VALVE RC~142 RELIEF PRESSURE OUT SPEC WIGH
PRESSURIZER RV PR-$S~13 SETPOINT CUT OF SPEcC
CONT.PURGE SUP. WLV (C¥=1808) FAILED TO OPEN
SETPOINTS ON 5 RYS OUTSIODE OF T.S.BANDS»STH,SYST
CONTATNMENT SPRAY VALVE FAILED TC CPENJTESTING
CONT ASPRAY HORSISC.VLK FCV=07-18 NOT FULLY OPEN
CHECK VALVE IN HPCI TURBLEXH.LINE WAS BINDING

RER PMP 1D TORUS SUC.VLY EL1-FOO4D WOULD NOT CPEN
CAC WACUUM BREAKER CAC-X[8-A WOULD NOT OPEN

HPCI FEED INJ VALVE £E41-FO06 FAILED TO OPEN AUTC
ReColoCu INJECTION WLV ESL=FOL3 WOULD NOT OPEN
SAMPPMPOISCH.CY FOUND STUCK IN CLOSED POSITION
RHR WLV EL1-FO09 wOULD NOT OPEN FROM CONTROL ROOM
SAFTEY VALVE PSV 4404 LIFTING PRESSURE OUT OF SPEC
SETPOIni> GuT OF SPEC ON 1 SAFYEY+3 RELIEF VALVES

CAUSE OF EVENT IS UNDETERMINED

TIGHT PACKING /POSS STICKING SEAT
UNDER INVESTIGATION

CHANGE IN ENVIROMENTAL CONDITIONS
COULD WCT BE DETERMINED

CAUSE UNKNOWN,SETPCINT ADJUSTED

NO APPARENT REASON FOUND FCOR FAILURE
CAUSE OF S.P. DRIFT UNKNOWN

UNKNOWN/ LOCKED CPEN HANDWHEEL
UNKNOWN (COKTLSPRAY WLV.STICKING)
CAUSE OF CHECK WLV BIMNDING NCY S1ATED
CAUSE OF FAILLRE UNKNOWN

CALSE CF FAILURE NOT GIVEN
UNKNOwN/TESTING COULDNT DUPLICATE FAILURE
NC CAUSE FOR FAILURE.FCUND

CAUSE OF CHECK VLV STICKING NOT GIVEN
CAUSE OF VLV NOT CPENINGs NOT GIVEN
CAUSE UNKNDRN

CAUSE UNKNCEN
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FAILURE MECHANISH

sasiens veoe
SUCTION VALVE WO-2-1%501-5A FAILED TO CPEN CALSE UMKNOWN
ELECTROMATIC RELIEF VALVE 38 FALLED TC OPEN CAUSE UNKNDWN
VACUUM BREAKER AD3-1631-20A DID NGT OPEN CAUSE UNKNOWN
LPCI WK DISCH VALVE MO3-1501-3A FAILED TC OPEN CALSE unenOyn
VALVE MO-3-1501-5C FAILED TO CPEN CALSE Unxnpum
FUEL OIL TRANS PUMP DUTLET VALVE FAILED TO OPEN SOv wAS STUCKsWALVE REPLACED
HPIC VALVE EAL1-FOO06 DID NOT FULLY CPEN CALSE UNKNONN

SAFETY RY 1C FAILED TO OPEN AT MIGH REACTOR PRESS. CALSE

FOUR RELIEF ALVES FAILED TO OPEN FOLLCWING SCRam  CAUSE
VALVE 23 MOV 98 FALLED TO OPEN ON TEST SIGNAL CAUSE
TORUS SPRAY WLV FAILED TO 7PEN ON SIGNAL CALSE

VALVE ¥=21-% FAILED TO OPEN/CKT BRKR TRIPPED CAuSE

UNKNCUN

UNKNOUN, - (LVES BEING EXANINED
UNKNOuN

OF OCCURRENCE 1S UNKNOWN

UNKNONN 7 WLY CPENED HARD MANUALLY

SBLC RELIEF 2-11058 FAILED TU OPEN/AT SET PRESSURE UNKNOWN/SETPOINT DRIFVED HIGM/1340 vS1490
LPCI MOV (RHR=2%8) FALILED TO OPEN DURING TESTING  UNKNOWN/NALNORTH AND LIMITCRQUE INVESTIG.

RY (67THHL3) SET TCO mIGH

Ry PCV=468 DID NOT OPEN AT SETPOINT PRESSURE
SERVICE WATER WLV FC¥=1276A DID NOT FULLY OPEN CauSE
NOe5 RV ON NCo34 SG. OUTSIODE OF REQDe YOULORENCE CaLSE
CNTNMNT SUMP 1S5S0 VAL WOULD NOT FULLY CPEN CAUSE

SETPOINY ORIFT/RESET TC LOWER LIFP PRESS
SEYT POINT ORIF,

OF EVENT COULC NOT B DETERMINED
UNKNDUN
UNKNDWN

SAGETY INJ PUMP SUPPLY VLV M¥=32183 FAILED TO OPEN UNKNOWN/ STEM wAS LUBRICATED/NEXT TRY Ok
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FAILED TO CPEN

-

FAILURE MODE

HPCIL WALVE 2-2301-8 FA '"ED TC OPEN,WAL DAMAGED
CORE SPRAY INJECTION WALWE 14-MOV-128 FAIL TC OPEN

VALVE v2-16A FAILED TD OPEN

CHELYLYS.CTS~127EEW TO THE LOWER CONT.SPRAT NOZZL-
13 ANGSTMLSAFELRY NOT wITHIN LINITS OF SETPOINY

4 M5 SAFETY VALVES FOUND SET WRONG/NON-CONSERWATIV
9 MNLOTM.SAFE-REL.VLY SETTINGS OUT CF TOLERANCE

L2 MN.STM.SAFE-REL.VLY SETTINGS CUT OF TOLERENCE
SETPOINT OF MS~RV=T71& ADJUSTED INCORRECTLY

TwO RV'S(SR~39A/8) FAILED TO OPE~> AT DESIGN SETPNT
#21 DG SER.MTR.SUPPLY VALYE FAILED YO CPEN

CCRE SPRAY MOV 2-1402-248 FAILED TO CPEN /7 TEST

LP 5TM DMP WAL NC 3 FAILED TO OPEN FULLY
CV FOR SERY wATER PUMP P~TB FAILED CLCSED

P=78 JER. WTR. PMP. CISC. CK. WLV, STUCK SHUTY
DIESEL GEN.®Z AIR REC.CV Z-05A-¥70 FAILED TO OPEN
HPCL SYS.VLV MC-3-23-41 FAILED TC FULLY CPEN
SUCTWCheVLY ON HYDLDILUTION BLWR. WOULD NOT CPEN
DISCoCHoVLY ON HYDLOILUTION BLWR, wOULD NOT OPEN

VARLLEC ISO. VLV 2-821-F2468 DID HOY OPEN

FAILURE MEC .NISH

OVER SIZED MTR OPERATORS OVERSTRESS STEM
DESIGN ERRCUR,NORMAL D.P.TO0 SEVERE ON WaL
LIMITORGUE OPER FAILED TO OPEN VALVE

~ES INSTALLED BACKWARDS//FABRICATION ERR,
PROCEDLRAL CISCR.!PRCC.OCESN'T ACC FCR T)
MAIN PROCEDURE INADEGUATE/REVISED
PROCEDURLCHG.CAUSED RV SETPOINTS TO BE wh
PROCEDUR.CHG.CAUSED RY SETPOINTS TO BE wh
INCORRECT MAINTENANCE PROCEDURE
PRCCEDURAL DISCREPANCY/SEY W NITROGEN
BADLY MCEN PLUNGER SEAT CAUSED SOL.TC STx
STEM AND BONNET BADLY GALLED

PLUG AND CAGE wAS SCORED

CORRODDED WINGE PIN

CV HWINGE PIN CORRODED

CHECK VALVE WAS RUSTED SHUT

CORRCDED WLV STEM DUE TO VLY PACKING LEAK
VLY INTERNALS ODIRTY,CAUSING STICKING

VLW INTERNALS DIRTY,CAUSING STICKING

VLV OPER, WAS STICKY/MCIS.IN INST.AIR LNS
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FAILED TO gPEN

FAILURE MODE

-

VALVE 1-IC-1 wOULD NOT OPEN

VLY B¥202-37 IN 911 EMERG.VENT.SYS. FAILED TC OPEN

ELECTRCMATIC RY C FAILED TO CPEN

RHR INJECTION VALVE MO=10-254 FAILED TO OPEN
CONDENSATE CONT. WLV FAILED IN CLOSED POSITION
PURGE EXMAUST VLY AD-2%07 FAILED TO FULLY OPEN

S5k PURP E DISCHARGE VALVE FAILEL IN CLOSED POSIT
8 DAMPER TO STOBY.OIL.FAN AT BRIN STACK FAILD SHUT
MAIN STEAM ELECTROMATIC RELIEF FAILED 7O OPEN/IEST
ELECTROMATIC RELIEF 1-203-3E FAILED TC CPEN / TesT
TWO ELECTROMATIC RELIEFS FAILLED TO OPEN ON TESTING
ELECTROMATIC RELIEF FAILED TQ OPEN DURING TESTING
ELECTROMATIC RELIEF FAILED TC OPEN DURING TESTING
PUMP DISCHARGE VALVE FCUND CLOSED AND INDPERABLE
AUX FEED PUMP DISCH VAL, V2-16A FAILED 10 OPEN

AUM FEED PUMP STEAM WLV (1SM132) FAILED TO OPEN
ELECTROMATIC RELLIEF VALVES FAILED TC CPEN/YESTING
TWO 24 INCH MOVS (RMR=27A/8) FAILED TC OPEM /7 TEST

CNTNMNT SUMP IS0 WAL WOLLD NCT FLLLY OPEN
VALVE MOV-18608 FAILT , TC OPEN DURING TEST

FAILURE MECHANISH

YOKE NUT ADAPTOR & BEVEL GEAR HOUS FAILED
SCL.MAD CRACKED NYLON TIP ON PLUNGER
ACTUATOR PLATE BOUND AGAINST & RIVEY

FTR SHAFT TC PINION CEAR KEY SHEARED
DEFECTIVE POSITIONER ON CONTROL waALVE
ALIGNMENT EY BTWN. ACTU. € WLY SHEARED
BRCKEN HINGE PIN ON BUTTERFLY VALVE

LUDSE SEY SCREW IN ACTUATOR LINKAGE
INTERNAL PARTS FUUND LODSE AND MISSING
WORN INTERNAL PARTS/VALVE waS REPLACED
INT RNAL BINDING DUE TO CORROSION PROBLEN
LOU: INTERNAL PARTS BOUND/EXCESS VIBRAY
RINGS CUT GROCVES IN DISC GUIDE/STEAM CUT
PIN FELL OUT CF REMOTE OFERATOR LINKAGE
EXCESS SEATING PRESS CAUSED BY OVERMEAY
STEN WAS FOUND DISENGAGED FROM ACTLATOR
EXCESSIVE INTERNAL STEAM LEAKAGE

PACKING PAINTENANCE PROBLEM

VAL PACKING AT END OF USEFULL LIFE

ORY VALYE PACKING CAUSED LIW Sw TO TRIP
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FAILED TC OPEN

-

FAILURE MODE

FSv=240 FAILED TO OPEN
VLV LPSw~% COULD NOT BE OPENED REMOVELY
VALVE HP~24 FAILED TC OPEN

FLOW CONTROL VLV 2CV=-102%-1 FAILED TO OPERATE
AUXLFEEDPHP (STMLINLET VLV.CYCLED;WCULD NOT RECPEN

MOV-3011 FAILED TO OPEN

MG AUX FEED PUMP STEAM SUPPLY VALVE FALLED TC CPEN
AUX FEED PUMP STEAM INLET VALVE FAILED TO OPEN

AUX FEED PUMP STEAM INLET VALVE FAILED TO OPEN
ES1-FCCT(RCIC STEAM ISO.VLY) FALLED TO OPEN

CCRE SPRAY VALVE FAILED TO OPEN AT REQUIRED PRESS
VLY NP=CV¥=2T713,NITROGEN INLET TO LOCP A WLON'T OPN

VALVE 832-F031A FAILED IN CLOSED POSITION
VALVE FOG88 FAILED TC OPEN
VALVE FOE8B FAILED TO CPEN

PENET VALVE XT70F FAILED TD OPEN DURING TEST

ToO CUNY VALVESIPENETS X57DEX ZEIFAILED TO OPEN
CONT VALVE FOR PENETRATION X76C FAILED TC OPEN
RHR VLV E11-FOC8 WOULD NOT OPEN AT REQ. SETPOINT

VALVE RHR MO-17 FAILED TO OPEM

FAILURE MECHANISM

CONTROL CKXT BCARD SHCRTED

DIRYTY ELECLCONTACT IN MOTOR CONTROL CENTR
DIRT ON VAL DPER CONTACTS

LCCSE MCTIOR PCWER COMNECTION

FAILURE CF YALVE CPERATING CIRCUIT
CONTACY FOR “SEAL~IN® CKT ON RELAY FAILED
NO SIGNAL TO VALVE/ZCCMPAND FAULT/ELECT
CUNMAND#HZ0 LN CONTRCL CIRCUIT/POOR CES
COMMAND/H20 IN CONTROL CIRCUIT/DESIGN
LCOSE WIRE ON ¥LY ROTOR CPEN CONTACTOR
SETPOINT ON CCONTRCLLING INST DRIFTED WI
CIRCULIT BRKR CONT. VLY FOUND IN OFF POSITN
FUSES BLCWN IN CONTECLL CKT(DESIGN-ROOT)
BLCWN FUSE

BLOWN FUSE/FOUND GRND WIRE IN LOGIC CKT
REMOTE SwITCH STUCK/ND POMER TO VALVE

TWO PUSHLUTTON SwITCHES STUCK ON TESTING
PUSHBUTTCN Sw FAULTY OLRING TESY

FAIL. OF RX,STM,DCME HIGH PRESS.SWITCH
BROUKEN RELAY COIL XEEPER LODGED IN CONT.
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FAILED TO OPEN

-

FAILURE mODE

VALVE 2m0OV-518800D FAILED TO CLOSE

SOLENOID VLY CAC-SY-1263-1 FOUND IN STUCK SHUT POS
AIR SUPPLY WLV 2-CAC-Py=-3442 FAILED TO OPEN
CAC-PY~3442 SERIES EFFLUENT WLY WOLLD NOT OPEN
CONTLSAMPLE VLVS CAC-PY-344163442 FAILED TN OPEN

AD 1601-56 FAILED TO OPEN

IS0 VAL ON RET TO DRYWELL LINE CLOSED

50V 155657 FAILED TO CONTROL SER W20 FLOy
THE VCT MAKE-UP STOP FAILED T0 OPEN
RXLINSTR.PENE. VLV B21-X54~C FAILED CLCSED

3 TARGET RCCK RVS FAILED TO CPERATE(SIGHAL/MANUAL)
CIAPHRAGM GATE VALVE (2WCB4635) FAILED TO OPEN

VALVE C¥-2667 FAILED TO CPEN REMCTELY

MAVE=UP WLV WUY=24 FAILED TO OPEN ON WAN.HPI INITI
VLV DHV~-41 wOULD NOT OPEN FROM CONTROL ROOM
VLY AF3872 FAILED TO STROKE WHEN GIVEN OPEN SIGNAL

VALVE 285~2 FAILED TO CPEN
VALVE 85+-3 FAILED YO OPEN

VALVE 3LPSW-24 INCPERABLE IN THE CLOSED POSITION

FAILURE MECHANISM

LIMITORGLE NOTOR CPERATOR FaAlLURE
DEFECTIVE PLUNGER IN SOLENCID

BROKEN RETAINJRING ON SOLENOID COIL

VLV SOLENOID wAS STICKING/SEATS wERE LEAK
SOLENOIDS ON WLVS WERE STICKING

SHCRTED CUT CCIL ON SOLENCID

DEFECTIVE SOLCNOID CCIL

SOLENOID COIL OPEN CIRCUILTY

RUPTURE CF VLV CONTRCL DIAPHRAGA
VLV.CLOSED DUE TO SMALL LEAK IN DIAPHRAGM
OLAPHRAGM IN AIR CPERATORS FAILED/HEAT
DIAPHRAGM FAILEDIGRINNEL COmrp)

TORQUE SwiITCH DEFECTIVE

TORGUE SwITCH SETTING TOO LOW

CAUSED BY SHIFT IN TCRQUE SWITCH SETTING
OPEN TCRQUE SwITCH waAS DEFECTIVE

TORGUE € LINIT SWITCHS OUT OF ADJUSTHENT
TORQUE SWITCH FAILURE

TCRQUE SWITCH FATLED DUE TO CoRRQSION

TWC DECAY HEAT MOVS FAILED TC OPEN FOR MONTH TESY TCRQUE SMIVCHS NEEDED RESET/TESTED WEEXLY
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Cl64cC3
w2ilel
016867
018637
20129
0l644c
givzic
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019169
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020264
018725
015968
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Clezds
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11177
112178
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FAILED TC OPEN

FAILURE MNODE

AUX,HI.PRESS.LP.ISO.VLY SI-517 FAILED TO OPEN
MOV 07-18 IN 12 ECCS TRAIN FAILED IO CPEN On TEST
HPCI TURB,STM.SUPVLY 2-FCV=73-16 FAILED TO OPEN
HPCI TURB.STM.SUP, 3-FCY=T73-16 FAILED TO OPEN

RCIC WALVE ESL=FO45 FAILED TC OPEN

MSIV LEAKAGE CONTROL VALVE MOVB40la ¢AILED TO OPEN

MOY 8401C FAILED TO OPEN ON TEST
HPCI VALVE 2-2201-8 FAILED TO CPEN

RCIC TURBINE STEAM SUPPLY MOV 131 FAILED TO CPEN

LPCI MOV 25A FAILED TO OPEN ON TEST

HPCL 23-MOv~-13 wOULD NOT OPEN

VALVE V=14-37 wOULD NOT CPEN,BKR TRIPPED
RCIC STm SupPPLY ISO WAL FAILED TO OPEN

RECIRC.PMP ,DISCHG.YLY BYPASS(MO-54AIFAIL.TO OPEN
HPCI MOV 1-2301~4 FAILED TO CPEN DURING TESTING

AUTle FEEDWATER CONT WLV WOULD NOT OPEN ELETRIC,

SERV WAT VAL FCR FAN COIL UNIT DID NOT OPEN

MOV FALILED TO OPEN DURING TEST (My-32065)

MOV/BORIC ACID SUPPLY M¥-32184 FAILED TO OPEN

FAILURE MECHANISH

DEFECTIVE TORGUE SwiTCH;BURNED CONTACTS
TORQUE Su FAULTY,REPLACED SWITCH
TORLSWHT.GEAR ASS.PIN FOR VLV CPER,SHEARED
TORSWYN.GEAR ASS.SHEARED;CAUS.OVLD ON NT
TORQUE S FAILED
OPEN TORQUE SwITCHaTS~loFAlLLED
TORQUE Sw SETTING wRONG
SUSPECY PRCBLEM WITH TCRQUE SwITCH
TCROUE SwITCH NEEDED RESET
LOw TORCUE SWITCH SETTING
TCROUE SHITCH WAS RESET
SET SCREW ON TCROUE SW LOOSTENED,SET DRFY
TORQUE SwWITCH FAILURE

“FECTIVE TORQUE SwiTCH CAUSED FAILURE
MOV WAD DEFECTIVE TORQUE SwiTcCH

BINDING TORQUE SwWITCH

BROKEN TCRQUE SWITCH
TCRQUE $h PROBLEM/ADJUSTED IT(LINITCRQUE)
TCRQUE Sw MALFUNCTIONED/wAS REPLACED

NOV=-5W2869 FALLED TO OPEN ELECTRICALLY CURING TEST TORQUE Sk CORRDDED FOLLOWING WETTING




FAILED TO OPEN

P [4
L ﬁ -
Ea EYGNT 10 EAIL P § DY §
8T como, BIFET IR EMEETMG Fauuee_rooe FaiLure_recanise
 PTL Q20062 122177 S MY A23 R T WCW=29C7 FALLED TO ODPEN DURING TESTING TCRQUE Sw SETPOINT wRONG/ADJUSTED
W Pi2 015186 070176 B My A23 R % FCV-2M5-2019/STEAN TO AUX FEED PUNP FAILED TO CPEN TORQUE Sh SETPCINT CAUSED TIGHT CLCSING
W TR1 0162504 1C2876 W MY A23 7} RMST SUCTION VALWE(MC-112E)FAILEC TO OPEN/DEMAND  TGROUE S SET TOO LOW/VAL wOULDNT UNSEAT
B ARl 020883¢ 030878 N DY A24 5 D OF DANPERS CV2102,2111-2113,62116 FAILED TO ACTUATE PROBABLE CAUSEs STICKY alR SUPPLY
B AR1 022(99 OR1778 N DV A24 § D DISCHARGE DAMPER CV7903 FAILED TOsUPENJSEC. FAULT DEFEC. SOL.VLY IN ALR SUPPLY LINE(SYTECT)
8 CR3 C19525 102877 C Av A24 3 O VALVE MSV-130 wOULD NOT CPEN FCREIGN PARTICLES IN ACTULCF AR SOL.WLY
C CC2 020628 QlOATT N RM A24 5 D VLY 2=CV=5291 IN CONT.ATM.SMPL.LN. COULD NOT BE OF SOLENDID VLY IN SUPPLY LN FAILED
C FCl Ol6606 112076 N AV A24 T D RAW WATER VALVE WCV-401E WOULD NOT OPEN ON TEST ELECTRIC TO PNEUMATIC CONVERTER FAILED
& C FC1l 022469 C92178 8 RM A24 S5 0 VAL YCV-1043 FAIYED TD OPENCAUN.FO.PMP.STML.INL.Y  INSTRUMENT AL® Supply 10 vAL CLUSED
Pt C PAl 020231 C1CB78 L A¥ A24 S O VALVE CV=-3025 F LED IN CLOSED POSITION WATER In ALR LINE TO VALYE UPERATOR
C SL1 022227 073178 C Av A24 S5 0 ACY (FC=25-8) FAILED CLOSED/AIR YU VALVE SECUReD SOV DIAPHRAGM LEAKED/CCMMAND FAULT
G BF3 018945 090777 N AV A24¢ S5 O PRILISOLYLY 3=FCV=24 WOULD NOT OPERATE FALL.OF SOL.FSY=-T77-3A IN AIR SUP.LINE
G BRZ C19645% 021476 N AV A24 5 0 02  ThO VALVES FOUND CLOSED(2-CAC-PV~344183442) INST AIR LINES TO WALVES CLOGGED w WATER
G MOl 015100 OL1476 X RV A24 S$ O SAFETY RELIEF WLV 2-71A FAILED TO ACTUATE AIR LEAK IN AIR SUPPLY SYSTEM
G OC1 €22970 101778 N AV A24 S D GAS SYSTEM 11 DISCHARGE VALVE FAILED TO OPEN STUCK SCLENOID IN ALIR SUPPLY TO CPERATOR
G PL11 017674 051077 w RY A24 S5 O R¥ 203-3C OID NOT OPEN FROM REMOTE CONTROL SLITCH DEVERI OF THE REMOTE ALR ACTUATOR DIAPH
G PI1 019736 111477 w RV A24 S O RELIEF/SAFETY VALVE 203-38 CCULD NOT BE WAN OPENED FAIL OF 3-wAY SOLENOID VAL TO PORT PROPER
6 QC1 020425 111677 A RV A24 S O RELIEF VALVE 1-203-38 FAILED TO OPEN ON DEMAND COCMMAND/WIRE TIE IN ELECT CONTACTOR
G OC2 ©226815 092978 w Ry A24 S5 O RY 2-203-3A FAILED TO CPEN(MANUAL) / COMMAND ALRLINE TO WANUAL ALIR CPERATOR aRexe
6 0C2 023383 111678 C AV A24 T O RX CONT VALVE 2-1601~20A FAILED 10 CPEN CN TESY SCV(2-1601-50A)FATLED;ND ALR TO ATR-QP ¥y
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FAILED TC OPEN

P c
E! n!ién !kg‘
" '. Ccﬂl.go. SXiE_ P kt 3 i 14 ‘ FAILURE MODE
6 QC1 022189 080278 N AY 7 T AD PURGE VALYE 1-)601-56 FAILE TO OPEN
e VYl vania? 12877 N AV Ac/ 0 ACY (S8~3A) FAILEC TO OPEN DURING LEAKRATE TEST

FAILURE MECHANLSNM

SOLENDID PILOT VALVE DIRTY/REPLACED SOV
ASCO SCLENCID PILCY VALVE FAILED
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FAILED TC CLCSE

-

FAILURE FODE

CORE FLOOD SAMP.ISO.VLY CFV=31 WOULDN®T CLOSE

WLV CAV=2 FAILED TO CLOSE;¥YICLATED 1.5. REQ.
PRESSURIZER POWER RELIEF VALVE FAILED TOD RESEAT
CONT, 150+ VLV [FOW~108 FAILED VO CLOSE

IS0 VAL 2C$~5 wOULD NOT CYCLE FROM OPEN TO CLOSE
MAIN STEAM RELIEF VALVES FAILED TO RESEAY
CONTAINMENT ISOL VLAVE(WOL=-VIL125)FAILED YO CLOSE
MAIN STM RELIEF VLV 2PSV1I0%3 FAILED TO RESEAY
RELIEF VALVE 2-1-41 OPENED AND FAILED TO RESEAT
RELIEF VALVE 2-1~5 OPENED AND FAILED TC RESEAT
RELIEF 3-1-31 FAILED TO RESEAT AT PROPER PRESSURE
4 PAIN STM RELIEF WLV DID NOT CLOSE AFTER LIFTING
2-CRC~-¥49 FAILED TO FULLY CLCSE

VALVE PC~-238 AV FAILED TO CLOSE FULLY

INSTRUMENT LINE CV XFY=-43528 FAILED YO CLOSE

RCIC MOV 2401 FAILED TO CLOSE FOR TESY

MCV B4018 AND 84028 FAILED TO FULLY SEAL

HPCI INJECTION VALVE MOV 2312 FAILED TG CLOSE
TORUS PURGE INLET VALVE Cv4308 FAILED YO CLOLE
ISOLATION VALVE AC2-1601-63 WOULD NOT CLOSE

FAILURE MECHANISH

CAUSE OF FATLURE UNKNOWN

CAUSE CF FAILLRE wOT GIVENM

CAUSE NCT STATED

NO DEFINITE REASON FCUND FOR FAILURE
CAUSE UNKNOWN 7/ REQUIRED EXC.TORQUE
UNKNONN
UNKNOWN/ZCOULLD NOT BE
NO CAUSE FOR FAILURE
CAUSE OF MALFUNCTION
CAUSE OF WALFUNCTION
CAUSE OF MALFUNCTION
CAUSE OF FAILLRE NCT
NG CAUSE GIVEN

CAUSE UNKNOWN,BELIEVED OPERATOR RELATED
FAILURE REASON UNKNONN

NO REASCN LISTED,NOY REPRODUCIBLE

CAUSE UNKNDMN

CAUSE UNKNDEN

CALSE UNKNQUN

CAUSE COULD KOT BE DEVERMINED

REPEATED
GIVEN
JNKNDWN
UNKNOWN

IS NOT KNOWN
GIVEN
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FAILED TO CLOSE

FALLURE MODE

- -

RELIEF VALVE WOULD NOT RESEAT

RELIEF VALVE B21-FO136 OPENED AND STUCK OPEN

VALYE ON CONDENSER (D-1) STUCK OPEN

FLOOR ORAIN LINE ISOLATION VALVE FAILED TO CLCSE

A RyR PUMP CHECK VALVE STUCK OPEN
RHR LOOP CHECK VALWE FAILED TO CLOSE

VALVE AD-2381 FAILED TO CLOSE (TCRUS PLRGE IMLET)
RXWTR.CLEANUP CUTBD+ISO.VLY(MD-2398)FAIL.TO CLOSE

RY ON REGEN HOT WTR WMEATER NOT SEATED
RY ON REGEN WOT WATER HEATER NOT SEATED
ISC VALVE AO=2-2~39 FAILED TG CLOSE

2 LAVATORY FLUSH VALVES STUCK OPEN

RCIC INBD.STM,SUP.ISO. (MO-3-13-12)FAILED TO CLOSE

wg® MAIN STEAM TRIP WLV FAILED TC SwuT
STEAM DUMP WAL 4CEE STUCK CPEN FCLL. TRIP

WOT LEG SAMPLE LOOP WLY CV~31807 FAILED YO CLOSE
WAIN STEAM STOP VAL'E FAILED TC CLOSE ON SIGNAL
CONT SPRAY WLV (Cv=3517) FAILED TO CLOSE FOR TEST
THC SAWPLE SAVES (TV-55-106A/1068) FAILED TO CLCSE

MAIN STEAM TRIP VALVE ® FAILED TC CLOSE

FALLURE MECHANISH

CAUSE UNKNDWN

CAUSE UNENOWN,VALVE TO BE TESTED

CAUSE NCT STATED

CAUSE LNENCuN

CAUSE LNKNDNN

NO REASON FOUND FUR STICKING,REASSEMBLED
CAUSE UnxnOown

CAUSE UNKNDWN

CALSE NCT CIVEN

CAUSE NCT GIVEN

CALSE UNKNOWN

CAUSE UNKNDWN

CAUSED CF FALLURE NOT GIVEN

CAUSE 15 NCT =NGuM

CAUSE NCT GIVEN

UNKNOWN/RETEST wa$ Ox
UNKNOWN/CONSIDERED RANDON/30 IN AIR-OP (v
UNKNOWN/POSSIBLE LUBPICATICON PROBLEM
UNKNOWNZCOLD SHUTOCuN NEEOED FOR MAINTEN
UNKNCWN/VALYE ACTUATOR TYPE UNKNOWN ALSO
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FAILED TC CLCOSE

FAILURE MODE

SAMPLE YALWE (Ty-53-201A) FAILED YO CLOSE

CHECK WALYVE UN CONDENSATE STCRE TANk STUCK COPEN
FLOOR DRAIN ISOLATION VALVE FAILED TO CLOSE

VALVE MECHANICALLY BLOCKED OPEN OVWRERIDING TRIP

48 INCH BUTTERFLY VALVE FAILED TC CLOSE/TESTING
SPENT FUEL PLCHAR.ABS.BANK BYP.DMP.FAILED TO SWuT
NOV(I-MV=15-1)FAILED TO CLOSE /7 PREOP TVESTING
RECIRC SUCTION VALVE 202-48 wOULD NOT CLOSE

AIR-0F PIR SPRAY VALVE FAILED TO CLCSE

TWO-281IN NSIVS FAILED TO CLISE

DRAIN WALVE (Tv=209) FAILED TO CLOSE 7 TESTING
VLY.CAV=2 FALL.TO CLOSE;CONTAINMENT ISOLATION WLV
RS PURGE EXHAUST WLV AWV-18 DID MOV 4UYO CLOSE
CHECK WLV.2-73-603, 1IN WIGH-PRESS.CI.SYS,FOUND CPEN
ISO.WLY 2-CHC-PV=1260 WOULD NOT CLOSE FULLY

RHR CHECK VALVE E11-FO31 WILL NOT FLLLY SEAT
ORYMELL OUTBO. VENT ISOVLY+PC~246A% NOT SHUTTING-
INSTRUMENT LINE CV XFV=4811,4612 FAILED 7O cLCSE
RHR VALVES 2EL1-FOO034,FQATA FAILED TO CLOSE

TORUS TO DRYWELL VAC.BRK(V-26~3) FAlL, TO RECLOSE

FAILURE MECHANISH

UNKNONN/TESTED SAT BEFORE MaINT DOme

NO CAUSE FCR FALLURE GlweN

WALVE OPERATOR IN OPEN OVEZRIDE PO0SITION
PERSCNNEL ERRCR

PERSONNEL ERRC, /IMADEQUATE ®pINTENANCE

60 FB DAMPER GASKETS wERE mIS3InG
PERSOMNEL FAINT PRCELEM/DIRYY TORQSw CONY
VALVE PACKING TOC TIGHT MAINT ERROR
GASKET INSTALLED INPROPERLY IN POSTIONER
SHAFT BINDING DUE TO IMPROP ADJ OF GLAND
PERSONNEL MAINTENANCE/PACKING TOC TiGwy
CLOSURE SPRING NOT STROMG ENODUGH

DESIGN PROB/OPEN llll' SUTCH NOT ACTIVATE
DIFENLERR, IN WLV, INTERFERENCE CLEARANCE
DESIGN PROB./CLOSING SPRING NCT STRONG EN
DESIGN ERRCR/VLV.DOESN'T wORX ON LCw DP,.
~FULLY//DESIGN ERROR IN PNEU® . OPERATOR
PCCR TEST LOCATICN FCR VALVE

VALVE GATES SaGeBIND In FyULL OPen POSIT
DESIGN ERROR 7 IMPROPEX BUSHING USED
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FAILED TC CLCSE

FAILURE MODE

-

VAC BKR WAL ¥=26-9 FAILED TO CLOSE
SAMPLING VALYE Tv-55-202a FAILED TO CLOSE

CIRC H20 OUTLET MOV-Cw=-2000 FAILED TO CLOSE

CCSW VAULT DRAIN VAL 4999- 74 BLOCKED OPEN MECH
VALVE ON RHR PROCESS SAMPLE LINE FAILED TO CLOSE
WLY FCV 74~52 wOULD NOT GO COMPLETELY CLOUSED

CHECK VALYE(SERVICE M20 PUMP OUTLET)IFAIL TO CLOSE
NITROGEN GILL WLV (15108880) FAILED YO CLOSE
NITROGEN FILL VALVE(L1SI8880) FAILED TU CLOSE
VENTILATION SYSTEN VALVE (HVAC-10) FAILED TO CLOSE

HS BYPASS VALVE Cv=-2279 FAILED TO CLOSE

ISO«DAMPER Wy-3311A wOULD NOT CLCSE COMPLETELY
EMERSVENT.SYS.IS0.0aNP.HV-5301A WwCULD NOT CLCSE

CAUSTIC DRAIN WLY FAILED TO FULLY CLOSE
CNINANT IS0 WAL 3RC-7 FAILED TO CLOSE
VALVE OR=A=6 FAILED TOD FULLY CLOSE

LIGeNITRO«TNK PRESS.CONTLVYLY FAILED IN OPEN POSIT.
TwO VACUUM BREAKER VALVES NOT CLOSING FREELY

VALVE 2EL1-Ry=F2124 STUCK PARTIALLY OPEN
DRY wELL VENT BYPASS VAL 1-AC~9 FAILED TO CLOSE

RELLEF

FAILURE FECHANISH

DESIGN ERROR / IMPROPER BUSHING USED
DESIGN DEFICIENCY/CLOSING SPRING TCD wEAK
DESIGN/TCRQUE Sw CAM WEDGED CN SCREN
FUNCTIONAL TEST REQUIRE. NOT I1DENTIFIED
INCORRECT PROCEDURES USED

NORN BRENG.ASS,LOCKNUT, YOREENUT, GASKETS
WEAR BETNEEN DISC & O5SC ARN/ZSHIM INSTALL
GALLED WALVE INTERNALS

GALLED WAL VE INTERNALS/PROCEOURES Revigsn
CORROSICN ON CPERATORS GUIDE RUDS

RUST BUILDUP ON WALVE STER/OUTSIDE VALVE
DAMPER SEAL DIRTY & NEEDED LUBRICATION
DIRT ON SEALING SURF/NEEDED LUEBRICATION
CAUSTIC CRIED ON WLV SEAT PREVENTING CLOS
PAINT ON WLV STEW PREVENT. PROP. FumiT.,
PARTICLE LODGED IN VALVE SEAT

CAUSE CF VLY FALLURE/FROZEN OPEN

EXCESS GREAST IN THE SHaFT SEALS

DIRT ON WALVE SEAT

DIRY AND SCALE IN AIR OPERATOR
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0zizee
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Claguin
021013
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017362
Glazue
u2lesl
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02235
Cisdus
G17541
Q21274
Ql4aise
ole811

12127
11147
€31978
081676
osc1re
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MAIN

MS1v AD-2-203-1C FAILED TO CLOSE 7 NORMaL SwiTooww

FAILED TC CLOSE

-

FAILURE MODE

-

VALVE V-28-30 FAILED YO CLOSE DURING TFY)
STM RV 71F FAILED IN OPEN POSIYVION

AIR SANPLE AOV (FS0-109~7%8-2) FAILE TC CLOSE

18 LOw HEAD SAFETY INJECTION PMP.HEAD.ISC.NOT CLOS
CHARGING HEADER MO ISOLATION VALVE FAILED TO CLOSE

NO 2 FAILED TO CLOSE IN REQUIRED TIME

CONTAINMENT VALVE iMv-S0V-1) FAILED TO CLOSE

CONTAIN INSY AIR S50V (1FCV-IACL1B) FALILED TO CLOSE

DAMPER VALVE FAILED TO CLOSE DURING TESTING
INST AIR ISOL VWALVE (2FCV-1A018) FAILED TO cuCSE

INST

AIR ISOL WLV (2FCV~1A018) FALLED TO CLOSE

INST AIR ISOL VALVE 2FCV-IAQ1A FAILED YO CLOSE

INST

AIR TSOL VALVE 2FCY~1A018 FAILED VO CLOSE

CONTLCOMPLEX AIR SUP.DAMPER D-1 wOULD NOT TLOSE
ES VALVE PR=-T7 FAILID QOFEN
VALVE ZLP-21 FAILED TOU CLOSE

VENTILATION DAMPER VALVE (D-4098) FAILSD TO CLOSE

KMOV-3463 STUCK IN THE INTERMEODIATE POSITION
DRYWELL SUP.VAC.BKR.VLY 64-28E REMAINED GPEN AF.TE VLWeAIR ACT.CYL.PST.ROD BINDING WI.BUSHNG

FAILURE FMECHANISH

OIRY & CCRROSION IN PISTON CYLINDER

ODIRT UNDER PILCT DISK AND SEaY

FEREIGN PATERIAL IN PILOTY ASSEmBLY

DIRT IN WALVE STEW

VLY FAILTO CLOSE DUE TO BORIC CRY.IN PaK
BURIC ACID CRYSTALS ON STEN

CINIT Su HAD INTERNAL CORROSION

DIRY AKD OIL BUILO-UP IN VALWE INTERNALS
OIL IN AIR SUPPLY GOT CN SOLENDID PLUNGER
FROZEN(DUE TO COLD TEMP) CYLINDER

SOV FALLED ODUE TO IWPURITIES In alm SYS,
SOV FAILED DUE TO IMPURITIES IN AlLR SYS
OIL IN AIR SYS FAILED SOV/MEAT-VARNISH
OIL IN AIR SYS FAILED SOW/"RECURRING)™
MECHANICAL BINDING OF Alr SUP.OMPER D-1
VLY SPIND. BROKENZLMT & TORG SwT. INOPER.
LOOSE SET SCREW ON PINION GEAR OF MTR SFT
DAMPER LINKAGE IMPROPERLY ADJUSTED
LOCK.DEVICELBRASS BUSH.LOOSENEDFUNCUP.STN
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FAILED TC CLOSE

FAILURE MODE

- ———

SERVICE WATER VALVE (12 SW223) FAILED YO CLOSE

MAIN STEAM TRIP VALVE (TV-W$-201A) FAILED TO CLOSE
SAMPLING VALVES (TV-55-206A/2018) FAILED YC CLOSE
ISOLATION VALVES (240V-SS9354A/8) FAILED TO CLOSE

VALVE 1FDw~-108 FAILED TO CLOSE

FEEOWATER CNTNMNT IS0 VAL 3FDW-1086 FAIL TO CLOSE

VALVE FDW=-108 FAILED TO CLOSE

CONTAINMENT ISOLATION VALVE MU-¥28 FAILED TO CLOSE

8 RECIRC PUMP SUCTION VALVE NOULD NOT CLOSE
3 WAC BKk VALS FAILED YO FULLY CLOSE

PCIC I50L VALVE MO-13-15 FAILED TO FULLY CLOSE
ACY 1-16C1-33E FAILED TO CLOSE DURING TESTING

VACUUM BREAKER FAILED TO CLOSE (1-1661-33§)

SUMP DISCHARGE VALVE FAILED TO CLOSE (1-2001-1%)

AS 1 FOR LOOP 23 FAILED VO CLOSE CCPPLETELY

VALVE BT=3A FAILED TO CLOSE (BLONDCWN IS0 VL&)

SBLCWOOWN L.NE ISO VLV FAILED YO CLOSE FULLY
SAMPLE ISOL A0V (2559356A) FAILED TC CLOSE

BIT OUTLET MOV (2MOV-S188018 FAILED TO CLOSE/TEST

FAILURE MECHANISH

SROKEN BOLY ON ACTUATING ROD

SHAFT MISALIGNEC IN STUFF BOX/DISC sOUND
OPERATCR LINKAGE NEED ADJUSTMENTS

WEAK CLCSING SPRING/STEM MISALIGNMENT
YALVE PACKING FAILED (HARDENED)
HARDENING OF WALVE PACKING

VALVE PACKING FALLURE

BINDING OF PACKING AND/OR STER(ROCKWELL)
VALVE PACKING TOOD TIGMY

FAILURE CF PACKING AND BUSHINGS

COCKED PACKING FOLLOMER JAMMED STER
DEFECTIVE PACKING BOUND UP STEM

PACKING FRUBLENM/SHAFT BINDING/NEW FACKING
PACKING REQUIRED ADJUSTMENTS

STEM PaCKING RESTRICTED yAL moTION
OVERTIGHT PACKING

DRY HARD PACKING

STEM BINDING CN PACKING/LOOSENED PACKING
PACKING PROB/GLAND MISALIGN/LACK OF LUB.

MUV-ZZ8 FAILED TO CLOSE;CONTAINRMENT ISOLATION Wiv. INOPERABLE DUE TO DIRTY CONTROL CONTACTS
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FAILURE MODDE

VALVE Fu¥-39640 FAILED TO CLOSE
CONT ISOL VWALVE SwV-47 FAILED TO CLOSE

LIOUID RELEASE VLY FAILED TO CLOSE ON AUTO SIGNAL
Tw0 VALVES FAILED YO CLOSE GIVEN M1 RADIATION SIG
FOUR CONT 1S0L VYALVES FAILED TO CLCSE ON TESY

HCV=383-4 FAILED TO CLOSE On TEST

CONTLISOLVLY 2=RC=002 FAILED TO SHUT ON CORMAND

A" TRAIN FEEDWATER REG.VLY FAILED CPEN
NINFLOW VLWL (EAL-FOL12)DED NOT CLNTE FLLLY

TH0 RCIC VALVES(ES1-FOOIGFOOR)FAILED TO CLOSE/VESY
SPRAY LINE VALVE(2-E11-FOR22)FAILED TO SHUT/TEST
SAFETY REL WLV B21-F0138 STUCK OPENSAFTER MANLCPEN
SERVICE H20 VALVE,SwW-MO=-894 FAILED YO cLOSE

RHR INJ BLOCK WALWE FAILED TC CLOSE DURING TESY

HPCI VALVE FAILED TO CLOSE DURING TEST
VALVE MOV 84028 FAILED TO FULLY CLOSE

ORALIN VALVE 2-4999~74 BLOCK CPEN,DISCON, ELECTRIC.

ML 3-1402-258 TRIPPED WHILE BEING CLCSED

LPCI VALVE 3-1501-20A FAILED TO CLOSE ON TESTING
02 V RwCU PUMP SUCTION VALVES FAILED TO ISOLATE SYSTEM

FAILURE MECHANISH

00C PRESS TRANSNITTER DIDNT SUPPLY SIGNAL
LCOSE wIRE/CONTROL PwR TO LINIY SWITCH
FAILED RELAY IN INTERLOCK CIRCULY
COMMAND FAULT/MAINT REMOVED RELAY

RELAY FAILED TO PROVIDE LOGIC Si6maL
BINDING CONTACT IN BFEAKER TO VALVE
CONDUCTCRS FOR WLV OPERATOR wERE SHORTED
BLOWN FLSES

VLY MTR CKY PRESS~-SWTCH CUT OF CALIGRATON
THC RELAYS CONTROLLING VALVES FAILED

NC PONER/ZAUX CONTACTS FOR INTERLOCK STLCK
GRND. ON SOLENCID ASS. FOR REMOTE ACTUATR
RELAY CONTACTS SUPPLYING PuR FAlLED

DIRTY CONTACTS ON RELAYEWIRING ERROR

NO SIGNaL FROM DP SWITCH

MCTOR STARTER CONTACTOR COIL FalLED
FUNCTIONAL TESTING NCT IDEN IN PROCEDURES
WRCNG SIZE OVERLCAD MEATER

STUCK CONTACTOR IN MCC

JUMPER WIRE LEFT IN CONTROL PANEL
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FAILED TC CLOSE

FAILURE mODE

HPCI VALVE 23-MOV-13 FAILED TO CLOSE

CCRE SPRAY IS0.VLY v-2€-13 INOPERABLE IN OPEN POS.

CORE SPRAY IS0.VLVe ¥=20-1% FAILED TO cLOse

MN STEAM DRAIN VALVE V-1-1C6 “AILED TD CLOSE
LIQ.RADWASTE DISCH. VLY 40-20-308 FAILED YO ISO.FLM
RECIRC PUMP DISCH WLV MD-2-02-534 WCULL NOT CLOSE
RADWASTE DISCHARGE VALVE FAILED TO CLOSE/TESTING
38 RECIRC.PMF.DISCHG.VLVINDI-33B)FAILED TO CLOSE
iB RECIRC.PHMP.DISCHGVLVINO=3=2-_3R)FAIL.TO CLOSE
CONT.150.VLVS. MO 1-1001-506 63 FAILED TO CLOSE
RCIC INBOARD STM,ISO.VLV.M0-2-1301~16 WOULON'T Ci~
AQY AD 2-5408 FAILED TC CLOSE 7 COMMAND FAULLT
CONTAINKRENT VALVE FAILED TO CLOSE/CONT VAC ORCPPED

VCT DISCH VALVE FAILED TO SHUT ON SI SIGNAL

ORAIN VALVE ON ACCUMULATOR 1C FAILED TO SWuT

ALX FEED MOV FAILED TO CLOSE

AFW THROTTLE YiVe WOULD NOT CLOSE ELECTRICAiLY
PRESS SPRAY WLV STULCK IN INTERMEDIATE POSIVICN

TV=M5-101C FAILED TO CLOSE REMOTELY

SUMP A DISCHG. 40V FOR CONT,.ISO.wOULD NOT CLOSE

FAILURE PECHANISA

DEFECIIVE TEMP SuITCHIND SIGNAL TO CLOSE)
VLV MIR, OPERATOR BREAKER TRIPPED
DEFECTIVE CKXT.BRKR. TO MOTCR

NO POWER TO VALVEZ,DEFORMED FUSE WOLDER
FLON=INDIC.XMIR.DID NOT OPERATE PROPERLY
BROKEN WIRE,CLOSING CONTROL CIRCULY
COMMAND/RELAY FAILED IN CONTROL CIRCUIY

2 CONT.CRT WIRES TO VLY CPER.MERE BROKEN
SEVERAL BRCKEM WIRES AV TERMINAL CONNECT.
FAILURE CF THE 595-118 RELAY
~CSE/Z/ZFALLLOF VLV.BRER.AUX.CLOSING CONT,
PERSONNEL HOOKED LP ELECTRICAL WRONG
WIRING EFRCR DURING FABRICATION

NO PWR/ALLIS CHALMER LINESTARTER FAILED
NC PHR/IMERMAL CYERLOAD OF LINESTARTER
CCMMAND/LOCSE ELEC CONNECTION/CONTROL
BROKEN LEAD ON MTR OPERATOR

FALLED TRANSISTOR IN WORTHINGTON SIGNL.CN
RELAY SCLENOIC FOR WLV MAD AN OPEN COIg
FAILURE CF MG~6 RELAYS IN ™A™ SAFESUARDS.



FAILED TO CLOSE

- -
i g i 61' .
£ 1 cono 0" 1 L3N eatue: mone FaiLums_necusnise
W ROZ C21414 051178 S MY Bl6 S D VALVE ¥6~120 FAILED IN OPEN POSITION BLOWN FUSE ON NTR CPERATOR CONTROL PWR
W SAL 022720 092478 C Wy Bl6 § O MOVELCC131) FALLED TO CLOSE 7 TEST/ZCLIMAND FAULT  CONTACTS FAILED IN CONTROL POWER CIRCUIT
W Sul 017928 101876 J MV Bl6 5 O MOV-CW~1004 FAILED TO CLOSE ON AUTO SIGNAL LOOSE TERMINAL SCREw AT AREAKER
W SUl Ci62564% 102676 N DV B16 5 D 02  Te0O CONTROL RM DAMPERS FAILED TO CLOSE DURING TEST COMMAND/RELAY STUCK In ENERGIZED POSIT
W SUL 021294 042378 S WV 816 S O CCNDENSER CQUTLET MOV (Cw~100A) FAILED TO CLOSE COMMAND FAULT/WIRE DISCONECTED/PERSONEL
w TR) 020554 012878 C WV B16 S O CONTAINMENT ISOL MOV-5660 FAILED TO CLCSE ConmAND/LOCSE ELECTRICAL CONNECTION
W YR1 CL94T77 101977 N My Bi6 § O KOV FALLED TOO CLUSE 7 COMMAND FaAULT AN OPEN CVERLCAD WEATER IN CONTACTOR
w 211 Q21552 0%1876 U RM Ble § D FEEOWATER ISOLATION WALVE FAILED TO CLOSE/TESTING _OMMAND/OIRTY CONTACTS ON CONTROL RELAY
» W 212 G14219 Q21376 G MV Ble S D CHRG PUMP VALVE 2 MOV-VCBLO06 FAILED TO CLOSE/TELT COMMAND/STUCK CONTACTS IN MCC BYEAKER
o B TI1 C21381 129877 N Wv 817 0 PROCESS SAMPLING WOV CA-¥13 FAILED YO cLOSE BUSHING FAILED DUE TO WEAR/POSS LUS PRCE
C CC1 G16406 102276 C WV BI7 0 WHILE DRAIN,CONT.SURP, MOW=5463 WOULD NOT SHUT STEN DUSHING INTERNAL THREADS WERE STRIp,
C CC1l 016740 121976 N UV 817 0 #12 S/G BOT.BLOW.OROFICE BYPASS WLV WOLLD NOT SHUT DAMAGED BUSHING CAUSED WLV NOT TO Syl
G MI1 014179 012676 C Cv €17 T YACUUM BREAKER FAILED TO CLOSE FREELY TEFLON BUSHING OUT OF ROUND
G MCl 020395 020278 C Ccv 817 R T TORUS TC DRYWELL VACJBRKR 20~-23828 FAILED VO CLOSE EXCESS FRICTION BETN VAL BUSHING + STEN
6 OCL 015974 092876 C CV 817 1 VAC BKR VAL V=26~-11 FAILED TO CLCSE TEFLON BUSHING FALLURE
B OBl 019881 112977 U RN 819 R T VALVE FDW-108 FAILED TO CLOSE VAL.STEP NEEDED LUBRICATION
8 Ol 02132¢ 021578 U RM 819 R T YALVE LFW0-108 FAILED TO CLOSE VAL STEM NEEDED LUBRICALION
4 Okz 019682¢ 111677 U W 819 T 02 VALVES FOW-106 +108 FAILED TC CLOSE LACK OF VAL STEM LUBRICATION
€ CC1 OL94794 101977 N DV 819 T SPENT FUEL PLLCHAR,ABS.BANK BYP.OMP.FAILED TO SHUT OPERLBINCs OUE TO IMPROPER LUBRICATICN
6 CO1L v21196% Q41578 T AV Bi9 8 T 02  VALVES AR-153AVeAR-154AV FAILED TU CLOSE LACK OF WALVE PISTONSCYLINDER LUBE
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FAILFD TC CLCSE

FAILURE KODE

-

HWPCI STEAM [SOL WALVE FAILED VO CLOSE ELECTRICALLY
ISC COND INBOARD STW SUPVAL FAIL TO CLCSE
CONDENSATE RETURN VAL 1-IC~4 FAILED TO CLOSE

HPCI STM LINE IS0 VWAL FAILED TO CLOSE

VALVE MO=2=T74 FAILED TO RESPOND TD A CLOSE SIGNAL
MAIN STAM LINE DRAIN IS0 vAL MO=-2-74 FalIL TO CLOSE
CORE SPR.B FULL FL.ISTLRET.VLY FAILED YO CLOSE
RCIC INNER 1SO.VLVIMC=15) FAILED TO CLCSE MAN.CONT
HPCI PMP SUCTION VLV MO=1-2301-6 WOULD NOT CLOSE
RCIC INBDLSTMLINLET ISOLVLV.MO=2-1301~16 WOULD NO-
IS0 VAL ON EXCESS LETDOWN HX WOULD NOT CLOSE
MOV~0S102A FAILED TO CLOSE DURING TEST

MOV=-2816 FAILED TO CLOSE DURING TEST SIGNAL

MOV (1381) FAILED TO cLOSE

SERVICE H20 MOy-54=-2028 FAILED TC CLOSE / TESY
CIRC H20 OUTLET MOV-CW=-200D rAILED TO CLODSE
2MOV-¥CB111 FAILED FO FULLY CLOSE

VALVE 3FOW~108 FAILED TO CLOSE

AD VALVE (4%092C) FAILED TO CLOSE/COMMAND FALLY

#21 MSIV FAILED TO SHUT WITH ISOLATION SIGNAL

TCrouE
TCRQUE
TCRQUE
TCROUE
ToRQUE
TORQUE
TCRQUE

FAILURE MECHANIZM

SWITCH NEEDED ADJUSTMENT

Sh SET INCORRECTLY

Sk SET INCORRECTLY

Sw SETTING DRIFTED YOO LOW
SWITCH CN ISO VALYE DEFECTIVE
SWITCH ON ISO VALVE DEFECTIVE
SWIYCH SETTING wAS TOO LOw

MALFUNCTION In viy TORGUE SwTCH. CIRCUIT
VLVL.TORCUE SWITCH WAS wORN OUT

=T CLOSE//FAILED TORQUE SwiTCw

DIRTY CCNTACTS ON TCROLE SwiIYCH

DIRTY CCMTACYS ON TORQUE SWITCH

TCROQUE
TCROUE
TLRCUE
TORQUE
TORQUE
SCLEN.
DESIGN

INPROP,

Sk READJUSTED/POSSIBLE OVER TORGUE
SW CUNTACT PROBLEM

Sk CONTACTS WERE CURRODED

SWITCH PROBLEM/JAMMED/ZADJUSTED IT
Sw SEVTING OUT OF ADJUSTMENT

6 SPR., IN AIR SUPPLY TO WiLv FAILED
ERROR IN AIR SUPPLY SYSTEM
ACTULSCL.WLYSSUSSD In VLY ACTUATOR
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FAILED TC cLose

FAILURE PODE

VALVE HCVY~345 OPENED PARTIALLY WHEN REQ CLOSED

ISOL VALVE 2-Sw~3,2A FAILED TO CLOSE

VLV FCy 77-150 INCPERABLE IN OPEN POSIVION
ORYWELL AIR COMPSUCeVLV FCY=32-62 FAILED TO CLOSE
CONTAINMENT VALVE HeV-296AY wOULD NOT CLOSE

ISOLATION VALVE 92078 FAILED TO CLOSE
AC=2-1601~24 FAILED TO CLDSE REMOTELY

AQ 2-9207A FAILED VO CLOSE

ISOLATION VALVE 20-A0V-9% WOULD NOT CLOSE
VALVE 1-AC~9 FAILED TO CLOSE

MSIV NSOAA FAILED TO CLOSE//CONT.SYS FAIIURE:

IS0 WALVE AQ-2-2-40 FAILED TO CLOSE

ISCoVLY AD-5235(ORYWELL TO NITROLCCHPIFAIL.TY CLOS
ORYWELL FLODRNLINBD, ISUs(AD~3-20-B2)FAIL.TO CLOSE.
ISO.VLY AD-5235(0RYWL.TO NITROLCOMPIFAIL.TO CLOSE
INBORD MSIV 80 D FAILED TO CLOSE ON RENOTE SIGNAL
NITROGEN COMP SUCTION VAL» AD-5235,FAILED TO CLOSE

ORAIN VALVE FAILED TO CLOSE/COMMAND FAULT

TWO VE..¢ DAMPERS FAILED YO CLOSE(L1-5741A68) TEST
AG 2-1601-56 FALLED TO CLOSE / COMMAND FAILURE

FAILURE MECHANISH

ELECTRIC TO PNEUMATIC CONVERTER FAILED
SCV IN AIR LINE TC VALVE REPLACED

COMMANG / SV FSY-77-1%8 FAILED
ELECTRCPNEUMATIC CONTROL WLV FAILURE
SOLENDID VALVE LEAKING AT CYLINDER pORY
PILOT VALWT ASSY LEAKING (AIR SuPPLY)
AJRLOPERSSOL.VLY.STUCK IN THE OPEN POSIT.
ASCO SOV SOUND STICKING

SCLENCID AIR ADMISSICN VALWE FAILED

ODIRT IN AIR LINE

DEFraMED GASKEY BLOCKED AIR VENT FOR SOL.
STUCK SOENOID IN SUppLY SYSTEM

SCLEMDID WLV _N AIR SUPPLY LINE FAILED
SOLENCTD LN AIR SUPPLY FAILED

SOLENCID WLv iN AIR SUPPLY LINE FAILED
FAILURE CF SOLENDID IN AIR SUPPLY LINE
SOLENDID VALVE STICKING IN AIR SUPPLY

AIR SUPPLY SV FAILED/ZAIR WOULONT VENT CFF
SCV SUPPLYING AIR TO OPERATOR FAILED

SOV FAILED IN AIR SUPPLY TO PURGE PILOT
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FALLED TO CLOSE

- —

FAILURE MODE

-

TwO ACY FAILED TO CLOSE/COMMAND FAULT/NO ALR
BORON INJECTION TANK RECIRC, ‘LV.wOLLD NOT CiLCSE

MSIV NU 2 FAILED TO CLOSE IN REQUIRED TIME
PRZILSPRAY WLV, wOULLD NOT CLOSE PROPERLY
PRILSPRAY VLV, WOULD NOT CLOSE PROPERLY

DAMPERS ASV-50663 FAIL.TO CLUSE ON S.i. SIGNAL
CNINANT IS0 VALVES TV=CC-1020,102F FAILED TC CLOSE

iSOL VALVE FAILED YO CLOSE/COMMAND FAILURE
PIRLSPRAY WLV, 4318 woulD NOT SHUT FULLY

HYDRAULIC
HYDRAULIC
FEEDWATER
FEEDWATER
HYDRAULIC
HYORALLIC

MSIV=38 FAILED TO CLUSE 7 COMMAND FAULT

VENT ISOLATICN VALVE (1FCV-¥YNO28) FAILED TO CLOSE
CONTAINMENT AQY (15 ¥=-wDL17A) FAILED TO CLOSE/TEST
CONTAINMENT AQV (1FCV=PR24A) FAILED TO CLOSE

OPERATED FEED W20 WALVE FAILED TO CLOSE
OPERATED FEED M20 VALVE FAILED TO crosE
BYPASS VALVE (MD-2973D) FAILED TO CLOSE
ISOLATICN WLV (M0=29710) FAILED TO CLOSE
FEEDOWATER VLY (MD-29710) FAILED YO CLOSE
FEEDWATER WLV (MD-29738) FAILED TO CLOSE
FAIN STEAM ISOLATION VALVE Cv-221¢ FAILED TO CLOSE

FAILURE MECHANISM

SOV SUPPLYING AIR FAILED/HI TEMPEWURIDITY
WORN INTERNALS IN SOLENOID SUPPLYING AlP
SCLENCID IN AIR OPERATCR FROZE

VALVE CONTROLLER WAS OUT OF ADJUSTMENT
VALVE CONTROLLER WAS OUT OF ADJUSTMENT
STICKY SCLENOID PILOT VALYES

FAILURE OF SOLENCID SUPPLY VALVES

3/4 SOLEN VAL FALILED DUE TC WEAK SPRING
FAILURE CF ELECTRO-PNEUNATIC TRANSDULCER
COMMAND FAULT/ZAIR IN HYDRAULIC LINE
COMMAND FAULT/CIL LEAKED INTO SOV

COMMAND FAULT/LOCAL CONTROL WLV FAILED
HYDRAULIC SELECTOR VALVE FAILED/RIVETTY cO
SOLENQID IMPROPERLY ASSEMBLED/MANUFACTUR
SOLENOID VALVE BECAME WET/STEsm LEax
ACTUATING SCLENCIDS RUSTED/CCMAAND FAIL
SOLENDID SUPPLYING AIR,FAILED YO OPERATE
COMMAND FAULT/SCV FAILED/CONTROLL ALR
CCMMAND FALLT/3S0V FAILED/CONTROLL AIR
COMMAND FAULT/S0Y CONTROLLING AIR FAILD



FAILED TO CLOSE
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8 Y comomo, BT ED EBETENKS Fatuone nove T LT

w ZI1 017727 042577 C AV B2¢ T D SAWPLE ISOLATION WLV (1FCY=PR24A) FAILED TO CLOSE COMMAND FAULT/SOV FALLED NG AIR TO aAQY

W I11 C18%68 072377 C AV 824 T D BLOWDOWN SAMPLE VLV (1FCV~$$S02) FAILED TO CLCSE CONMAND FAULT/SOV FAILED/NC AR TO aAQV

W ZI1 C185%69 072377 C AV 824 T D $/6 BLOWOOWN VLY (1FCYV-BD17) FAILED TO CLOS® COMMAND FAULT/SOV FAILED/NG ALR YO AQY

w Il1 020565 012578 C AV 824 T O CCNTAINNENT WALVE (LFCY~VNO2A) FAILED YO CLOSE CCMMAND FAULT/SOV FAILED/NC AIR 10 AOV

W I11 021138 Q40878 C AV 824 T D S/6 BLOWOOWN VALVE 1FCY¥-S502 FAILED TO CLOSE COMMAND FAULT/SOY FAILEO/NOD AIR TO ACQY

W 211 21146 04CB78 C AV 824 T D CUNTAINMENT VALVE (LFCV-VNO2A) FAILED TO CLOSE CCMMAND FAULT/SOV FALLED/NO AIR TO ACV

¥ 111 021673 070778 C AV 824 T O CONTAINMENT VALVE (IFCY=PR248) FAILED YO CLOSE CCMMAND/RECURRING S50V FAIL/OIL IN AIR

W ZI1 C22514% 083078 C AV 824 T 0 03  VALVES 1FCV-wD1TA/-PR2GA/-PR248 FAILED TO CLOSE COMMAND /RECURRING/ZOIL IN AIR FAILS SOV
& W ZI1l 022048% 091478 C AV B24 T D 02 VALVES 1 FCY-PR24B/-wD17) FAILED 1C CLCSE COMMAND/RECURRING/ZOIL IN aIR FAILS SOV
© W 211 023125% 112078 C AV B24 T D €2  VALVES LFCV-PR24BELFCYV-WDL7A FAILED TC CLOSE ASCO SOV FAILED IN AIR SYStuil IN SYS)

B OE3 023396 121678 N RN B26 B T ISOL VALVE 3FDW=106 FAILED TO CLOSE (RECURRING) REPAIRED LIMIT SwITCH

G BR1 021GE9A 041078 ¢ My 826 R T VLV E4L-FOO3 FAILED TO ISOLATE OURING TESTING DIRT.CONT.ON LIMIT SwT.CPOCR.SEAT.MTR,BR,

G CC1 017298 012577 C MV 826 T DRYWELL PURGE VALVE wOULD NOT CLOSE FROM CONT SW  CORRODED LIMIT SWITCH CONTACTS

G ENL 0147€8 020675 G My B26& T RCIC PUMP SUCTION ISOLATION VALVE FAILED TO CLOSE CORROOED CONTACTS ON TORQUE LIMIT SwITCH

G PB3 018472 ©72877 C RM B26 T DRYMELL VACUUM BREAKER FAILED TO FULLY CLOSE LIMIT SWITCH WAS OUT OF ADJUSTMENT

W IP3 C21914% 076378 N RM B26 C D 06  S/G SAMP.VLVS 1223402445 29406264 WOULOMN'T CLOSE O- =N SIGNALZ/FALLLOF SNAP LOCK LIMIT SWTCHS

8 TIl 0l82%6  0%2477 C AV 827 T AC VALVE R8-v7 FAILED TO CLOSE DURING TESTING ASCO SOLENCID PILOY VALVE FAILED/DIRT

6 BF1 C17525 Q42177 W RV 827 R D MNSTML.SAFELRELIEF VLV. FAILED TO RESEAT SEVERE STM.CUTS ON PILOT DISC

6 BR1 Q20771 031378 W RV 827 0 RELIEF WLV 321-FO13F FAILED TO RESEAT AT REQ.PRESS DEFECTIVE PILCT VLV/PILOY REPLACED

G DR2 014747 052576 & Ry B27 T ODURING 20.0WDCNN TEST VALVE 203-3A REMAINED OPEN EXCESS LEAKAGE ON PILOT STAGE CF vALVE
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FAILED TC CLCSE

FAILURE MODE

RELIEF VALYE 821-FC136 OPENED AND STUCK CPEN
MSiv 01-03 WOULD NOT CLOSE

MAIN STEAM Ry FAILED IN OPEN POSITION

MAIN STM RY T1E FAILED OPEN

CUTBOARD MSIV 86C FAILED TC CLODSE

718 MAIN STEAM RELIEF VALVE FAILED OPEN

MAIN STEAM RELIEF VLV 716G FAILED OPEN
Ry=203-3C FAILED 7O RESENT AT PROPER PRESSURE
ACV FAILED TO CLOSE (AD-2~1601-24)

RELIEF VALVE 2-203-38 FAILED TO RESEAT

SJAE SUCTION VALVE AQ2-5401A FAILED TO CLOSE
AOV (FCY 108-w) FAILED TO CLCSE OURING TESTING
MSIV-86C FAILED TC CLOSE DURING TVESTING
MSIV-8CA FAILED TO CLOSE DURING TESTING

MSIV 18 FAILED TO CLCSE AFTER MAINT. ON VALVE
MSIV B FAILED TO CLOSE DURING TESTYING

MSIv 20 FAILED TO CLOSE / RECURRING EVENT

FAILURE MECHANISM

GRCSS LEAKAGE OF PILCT#2ND STAGE ASSEMBLY
PILOT VALVE OFERATOR FAILED

PILOT WALVE SEAT LEAKAGE

EXCESSIVE PILOY SEAT LEAKAGE

VLY OPER.PILOY ASS. SEAT SURF.WAS DAMAGED
FAILURE DUE TO PILOT WLV SEAT LEAKAGE
FAILURE OUE TC PILOT VLV SEAT LEAKAGE
EXCESSIVE PILCT SEAT LEAKAGE

SEAL LEAK IN SOLENCIO OP PILCT WALVE
PILOT VALVE wAS STEAM CUT AND ERODED
STICKING SOLENDID PILOT VALVE/REPLACED
SCLENCID PILOT VALVE MAD SHORTED SOLENCID
PNEURAYIC SPOCL VALVE INOPERABLE/DIRT
PNEUMATIC SPOCL VALVE INCPERABLE

REXROTH 4MAY DIRECTICNAL WALVE JAMNED
PILOT FAILURE(TELEDYNE)IDC SOLENCID FAILED
PROCBLENS WITH PILOT SOLENOID VALVES



18

txzme

© O 0O N OO0 N0 000N 000 9 e e

| ~TFwrv

CR3
CR3
Cr3
RSl
k51
T
ccz
CCe
FCl
FC1
FCl
FC1
FCl
FCl
miz
PAL
st
8F1
8F3
BF3

cont.no. BARE'

- -

C19000*
G20CT79¢
0208434
021746
02L746A
Cles32
017986
018482+
014500+
0152%3
0177458
Ulve2ile
CaNglae
0224688
015578
022548
022649
G19957¢
018634
C22461»

o%0777
10es5717
020178
0e1178
061178
031376
032217
071477
04CaTe
0726176
042517
1121
022278
090878
080476
111078
100278
090877
0518717
091778

| i

f « @ O «© T OO O~ OTMZF R R 2 XX

codt €

coo
coo
00 r
cov
coo
(-1
cee
coo
coo
coo
C00 R
coo
Coo
oo
€00 wr
Cvo
coo
oo ¢
coo
coo

——
L% S S

R 13227

ccCcecececcrocececececcececccececeeceezc

02

03

02

| —mx

oz v

02
02

or

04

INTERNAL LEAKAGE

FAILURE MODE

VLV INTERGLEAK/UNPLANLRADICACTGAS RELEASE TUR.BLD CAUSE OF VLV LEAK, NCT STATED

RAD.GAS FROM MKUP TR.LEAKSPAST VLVS TO COND AIR RS CAUSE OF VLY LEAKBY NOT GIVEN

NOBLE GAS FROM MAKEUP TK.LEAKED BY STP VL MUV-141F CAUSE OF VLY LEAKAGE NOT GIVEN

2 SAFETYsl ELECTRO RV LEAKING THRU DURING TESTING UNKNOWN/Z REPLACEDsl REBUILY

A BLOCK WALVE ON ELECTRO RV LEAKED THRU/ZTESTING UNKNOWN/RENCRKED VALVE

VALVE FOR NAOH TANK LEAKED THRU/Z1250 GALS IN BDAYS UNKNOWN

921 06 COOLLSERV.MIRLINLET(2-CY=1587)LEAK.BY SEAT CAUSE OF INTERNAL LEAKAGE NOT GIVEN

#22 CHGoPHP DISCH.PRESS.GALDRN,VLYS LEAK.BY SEATS CAUSE OF VLVS MNOT TIGHT.SEAT. NCT GIVEN
LEAKAGE BY ION EXCHANGER CH-8A ISOLATICN VALVES VALVES T0 BE INSPECTED/NC CAUSE GIVEN
VALVE CH=152 LEAKING INTERNALY TIGHTENED VALVE

LEAKAGE THROUGH RELIEF VALVE HG-10% UNDER INVESTIGATION

POSSIBLE INVERNAL LEAK OF CNTMNT PURGE VALVES CAUSE OF LEAKAGE NOT GIVEN

CNINMNT 150 VALVES HCV-1288A+HCV-13888 LEAKING CAUSE OF LEAX UNDETERMINED

RY HG-10% LEAKING INVERNALLY CAUSE UNKNCWN

VALVE ON #4 SI TANK LEAKING INTERNALLY NO CAUSE GIVEN

DRAIN VALYE FROM PHOSPHATE STORAGE TK LEAKED THRU REASOM NCT GIVEN

18 CHARGING PMP HAD A LEAKING RELIEF VALVE CAUSE OF LEAKAGE NOT GIVEN

7 MSIV'S WERE ABOVE ALLOWABLE INDIVIDUAL LEAK RATE CAUSE OF LEAKAGE NOT GIVEN

ASCO SOLENOID VALVE LEAKING AIR TO CXYGEN ANALYZER UNKNOWNISN 97CC9a) FSV-76-428

FOUR MSIV'S FCV=1-14,1-2601-5191-52 EXeToSoLEAK LM CAUSE OF EXCESSIVE LEAKAGE IS§ NOT KNCWN

FAILURE FECHANISH
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ll'!!llt LEAKAGE

FAILURE MCDE

OXY MONLCAC-AQH-1259 ODR.POT VLY MALFUNCTIONED

STH. LEAKING PAST SEAT OF WPCI E41-FOO1

RHR TORUS COOL «RETRN.LN.ISOS.E1L-FO24BE28B LEAKING
NEEDLE VLV ON OXY.ANALYZER LEAKING PAST SEATY
NEEOLE VLY ON OXY.ANALYZER LEAKING PAST SEav
DIRLCONTLVLY 122 LEAKING BY SEAT;CRUS.ROD1IS~4T N.O
HPCIL TURM STM LINE HI FLO EQUALIZING VALVE LEAKS
VALVE 1601-23 LEAKING INTERNALY

SIXTEEN VALVE BOUNDRIES LEAKING EXCESSIVELY

RELIEF VWALVE 19Rv=112a LEAKING

SAFETY RELIEF VALVE wAS LEAKING PAST SEAT
CONT.1SCL VALVES LEAKING THRU

MSIVS (1-MS=1A,1C) LEAKING IN EXCESS OF T.S. LIMIT
ATMGS.CONT . VLVS(1=AL=3»8)LEAKING IN EXCESS OF T.S.
SHUTOCWN COOL<VLYS(1-SD-2A»5As4B) LEAKLEXCESS CF TS
CLEANUP SYS.VLV(1=CU-3)LEAKING IN EXCESS OF TeS.LM
SOLENUID VALVE LEAKING (INSTR.AIR TC NITRO. SYS)
CCOL SUP VAL TC RCIC TURA LEAKING INTERNALY

MSIV AN=2-80A LEAKING IN EXCESS OF T. S.

DRYMELL AIR VENT * FILL VALVES LEAKING

FAILURE MECHANLSH

CAUSE OF viLv MNOT SEATING FULLY NOT GIVEN
NO CAUSE FOR STH.LEAK. GIVEN

VLWS FAILED TO SEAT PROPERLY/ZUNKNOWN
CAUSE OF LEAKAGE WOT GIVEN/VLVY REMOVED
CAUSE OF LEAKAGE NOT GIVEN/VLY REMOVED
MO CAUSE GIVEN/ROD OUT MOYION STOP;VLVY RP
CAUSE UMNKNOWN

CAUSE OF LEAKAGE PAST SEAT NOT GIVEN
VARIOUS MODES OF FAILURE

CAUSE UNKNDNN

CAUSE OF LEAKAGE NOT GIVEN

REPLACEC Or REPAIRED

CAUSE OF LEAKAGE NOT GIVEN

CAUSE CF LEAKAGE NOT GIVEN

CAUSE CF LEAKAGE NOT GIVEN

CAUSE OF LEAKAGE NOT GIVEN

CALSE UNKNOWN

CALSE UNKNOWN

NO APPLARENT CAUSE

CAUSE UNKNDWN
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INTERNAL LEAKAGE

FAILURE MODE

GAS ORAIN VALVE V=7-29 FAILED TO CLOSE TIGHTLY

RHR PUMP MIN FLOW VAL LEAKING INTERNALY
VALVE CONNECT CFF=GAS VIAL SANPLER LEARING

EXCESSIVE LEAKAGE THRU VALVE 1-8802-8 / TESTING

4 PRIMARY CONTAINMENT VAL:Z> LEAKED THRU/ ESTING

SEVEN PRIMARY CONTAIN, ISOL ALVES LEAKED THRU=---
FIVE CONTAINMENT ISOLATION VALVES LEAKED THRU/TEST
PRILSYS.WTR VLV INTER.LEAKAGE DILUTED BORON INJ.TK
PRILSYSMTR VLY INTER,LEAKAGE DILUTED BORON INZWTK
LEAK, THRU FLOW EQUAL,.VLYV OF RX FLOW INSTRUMENTATI

PRESSURIZER SPRAY VALVE LEAKED THRL

12 VLVS FOUND LEAKING DURING CONT.PENET.LEAK TESTY,.

SAFETY VALVE Ur FFED SYS LEAKIN
PNEUMATIC TEST VALVE LEAKED THRL
ORALN VALVE ON MANIFO: D LEAKING NTERNALY

THRU

LEAKAGE THRU 3/4 IMNCH DISCHARGE | ELIEF VALVE(PURP)
LEAKAGE THRU 3/4 INCH RELIEF VAL E/PUMP DISCMARGE
JEAKED THRU

CV PURGE EXH & SUP VALVES LEAKED THRU DURING TEST
IW0 MOV (8136814) LEAKED THRU D//RING LEAK VEST

2-CROSBY 3/4 INCH RELIEF VALVES

FAILURE FECHANISMH

CAUSE UNKNOWN

CAUSE UNKNCWN

CAUSE ULNKNOWN

UNKNOWN/®INFO LATER®/COPES-VUL 1/2 GLOBE
UNKNOWN

~«~DURING TESTING//UNKNCWNC(TO BE REPORTED)
UNKNORN/PROBABLE SEAT PROBLENS

CAUSE OF WLVLINTER,LEAK,NOT STATED

CALSE OF VLY.INTER.LEAXK.NOY STATED

CAUSE FOR LEAKAGE NOT GIVEN

UNKNOWN

NO CAUSE FCR LEAKAGL GIVEN
UNKNOWN/REPLACED VALVE

UNKNONN

CAUSE UNKNOWN

UNKNOWNZDININISHED wITH OPERATION
UNKNOWN/VALYVE wAS REPLACED

UNKNOWN/ VALVES WERE REPLACED MITH SPARES
UNKNOBN

UNKNOWN
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INTERNAL LEAKAGE

FAILURE MODE

-

LEAKAGE THRU AT LEASY TWO VALVES DILUTED NAQH

INLET VALVES S1-897 A € 8 (BIT) LEAKING INTERNALLY

INLET VALVES SI-867 A & 8 (BIT) LEAK. INTERNALY
INTERNAL LEAKAGE THRU 2 MS VALVES

LEAKAGE THRU ECUAL VALVE ON OP TRANSMITTER(LEVEL)
VALVE IN BORON SYSTEM LEAKING THRU REDLCING PPM
KOV=2867C/0 LEAKED THRU/BIT ISOLATION VALVES
MOV=2867C/D LEAKED THRU / BIT ISOLATION VIVS

THRU LEAKAGE CAUSED DILUTION
TWICE, Tl VALVES LEAKED THRU
EXCESSIVE LEAKAGE THRU THREE
EXCESSIVE LEAKAGE THRU THREE
EXCESSIVE LEAKAGE THRU THREE
EXCESSIVE LEAKAGE THRU THREE

OF BORON INJEC, TANK
DILUTING BORCN TANK
PURIFICATION VALVES
PURIFICATION VALVES
PURIFICATION WALVES
PURIFICATION VALVES

DECIDED TO REPAIR THE 3 PUR VALVES/2Z OTHERS ALSC
LEAKAGE THRU AD DIAPHRAGM VALVE

RELLEF VALVE IN RHRS LEAKED THRU/GASEOUS RELEASE
LEAKING THF A SERIES OF VALVES/RADIOACTIVE w20

CONTAINMENT ISOLATION SAMPLE

VALVES LEAK THRU

LEAKAGE THRU AT LEAST CNE VALVE DILUTING BCRON TK

FAILURE MECHANISHM

-

UNKNOWN
CAUSE NCT STATED

CAUSE NCT STATED

UNKNOWN/CAUSED SEC FAILURE 0171994
UNKNORN

UNKNOWN

UNKNOWN/RECURR ING

UNKNOWN/RECURRING

UNKNOMN

UNKNOWN/TWO VALVESS~11-76/SAME TwOb=12-76
UNKNOWN/VALVES REPAIRED
UNKNCWN/REPETITIVE EVENT/VALVES PEPAIRED
UNKNOWN/REPETITIVE/VALVES REPAIRED-AGAIN
UNKNOWN/REPETITIVE/PCOR PAST REPAIRS
UNKNOwN PROBLEM/PAST REPALGS INSUFFICLENT
UNKNOUK

UNKNOWN

UNKNCuM

UNKNCWN

UNKNOuMN
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INTERNAL LEAKAGE

FAILURE WODE

LEAKAGE THRU AT LEAST CNE VALVE CILLTING BORCN IK
NITROGEN CHARGING VLV FAILED TO HOLD PRESSURE
SAMPLE LINE ISOLATION VALVES 8501-1A»18 LEAKING
ELECTROMATIC RELIEF VALVE 203~3D LEAKING INTERNALY
VALVE BODY SEAT FCR P41-F23138 FAILED DURING MAINT,
VALVE ON ACCUM T14-17 FAILED TU HOLO PRESSURE

MSIV NOe 111 LEAKING INTERMALY

VALVE LEAKED THRU DURING CONTAINMENT LEAKRATE TEST
BORIC ACID LEAKING THROUGH DISCHARGE VALVE

3 BUTTERFLY VALVES LEAKING THRU//DESIGN ERROR
INJECTION LINE VALVES LEAKING THRU DILUTING BORON
INJECTIIN LINE VALVES LEAKING THRU DILUTING BORON
2 VALVES LEAKED THRU ON CONTAINMENY LEAKRATE TEST
SOME WLVS LEAKED YHRU ON CONTAINMENT LEAKRATE TEST
LOCAL LEAKRATE TESTING IDENTIFIED SEVERAL VALVES--
6 MSIvS EXCEEDED VTHEIR LEAKAGE LIMITS

35 ISOLATION VLVS LEAKING ABCVE LINFIY

VARIOUS CNINMNT ISOLATION VALVES LEAKING

92 576G NARROW RNG.LVL.SETT.POT VENT VLV.LEAK,INTER
CV PURGE OUTLET INNER VALVE NOT CPERABLE

FAILURE PECHANISH

UNKNCaN

OVERTIGHTEN.VAL.HAND.CAUSED ™0™ RING FAIL
IMPROPER SEAY TO DISK CLEARENCE ADJ

PILOT PIN AKJUSTED INCORRECTLY

IMPROPER MAINTENANCE PROCEDURES FOLLOWED
YALVE PACKING INSTALLED INCORRECTLY

VALVE PCPPET INCORRECTLY INSTALLED
DESIGN IMPROPER

VCY PRESS L.T, HEAD PRESS

ALR OPERATOR ADDED TO EACH VALVE

DESIGN PROB/UNEQUAL PRESS ACROSS SEATS
DESIGN PROB/UNEQUAL PRESS ACROSS SEATS
FAB ERRCR/SEAYT RINGS WELDED IMPROPERLY
NORMAL WEAR

~=LEAKING THRU//NORMAL WEAR

DEGRED+ CF SEAT,SURF. THRU NORMAL OPERATN
NORMAL WEARING OF THE SEATSH

NORNAL wEAR OM VALYE COMPONENTS
SEAT.SURF.STHN.CUT/NORMAL WEAR

EXCESSIVE INTERNAL LEAKAGE THROUGH VALVE
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INTERNAL LEAKAGE

FAILURE MODE

we' CAC-V¥54 LEAKED THRU INTERMALLY

ISOLATION VALVES LEAKED THRU DURING COMY LEAX TESY
ORAIN LINE ISOLATION VALVE LEAKING THRU ON TESTING
CNTNMNT 150 VALVE PD-a~122 LEAKING INTERNALY
CNINNNT ALR LOCK WENT WALVE LEAKING

ELECTROMATIC REVIEF VALVE 203-3E LEAKING INTERNALY
FIRE PUMP TANK LEVEL CONTROL VALVE STUCK OPEN

CORE SPRAY PUMP DISCH RV LEAKING

VALVE MO=-2373% LEAKING INTERNMALY

VALVE CV=T+36 LFACING INTERNALY IN EXCESS OF T1.5.
BALL VALVES IN RAD WASYES MANAGE SYST LEAK INTERNAL
FEEDWATER FLUSH VWALVE MO-3663-UNACCEPTABLE LEAKAGS
CORE SPRAY ACCUM,VENT VLV SV-35224B~UNACCEP.LEAKAGE
TCRUS ATMOS.SARP,INED.ISO.VLY LEAKED THROUGH

LRT BETWEEN PURGE SUPPLY VAVES SHOWED INTERNL LEAK
CONTAINMENT SUPPLY VALVE 2CV~3245 LEAKED / TEST
CONTAINMENT ISOLATION VALVE LEAKED THRU

TRIP VALVE Tv~207 (CONTAINMENT ISOLATICNILEAK THRU
VALVES 1AOV=RVGOO2/RVO004 LEAKED THRU

S11E8L2 SFP EXHeFAN DISCH.OMPRS.LEAKING INTERNALLY

FAILURE MECMANISH

RUST FOUND IN WALVE SEAT

FOREIGN MATERIAL PROBABLY CAUSED LEAXAGE
FOREIGN WATERTALEFREQ USE,DAMASED SEAT
PLASTIC ELECT TIE-wna? LOOGED

VALYE SEATING SURFACES DInmTY

DIRT UNCER VALVE SEAT

PIECE OF METAL STUCK IN WALVE

PARTICLES SETL VAL DISK AND GUIDE

FOREIGN FATRL ON VAL SEAT

DIRT AND SCALE ON SEATING SURFACES

DIRT DEPCSITS ON VALVE SEATING SURFACES
DAMAGE TC SEATING SURFACES CAUSED BY RUST
SEAT WAS DAMAGED BY FOREIGN MATERIAL
VALVE SEAT NEEDED CLEAMNING

DIRY IN WALVE/CLEANING STOPPED LEAKAGE
DIRT ON PATING SURFACES OF BUTTERFLY VALY
SLUDGE CN SEAT OF COPES-VULCAN WOD F VALY
SUSPECTED FOREIGN MATERIAL UNDER SEAY
EXTRANECUS MATERIALS CAUGHT IN THEIR SEAT
VLVS WERE OUT OF ADJUSTMENT
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S SEVERAL CONTAINMENT ISOLATION VALVES LEAKING THRU
CONTAINMENT PJURGE VALVES LEAKING THRU CN TESTING

INTERNAL LEAKAGE

FAILURE MODE

CONT.ISOLVLY FOR PLANT SER.WTR, LEAKING BY SEAT

NSIV INBOARD A® LEAKING INTERNALLY
OUTBOARD WSIV AD-2-36A LEAKING INTERNALY
CONT.AIR EJECTOR PENEY. IS0. WLVS. LEAKING

BYPASS VAL FOR LOOP A ACCUMULATOR LEAKING
BYPASS VAL OR LOOP B ACCUMULATOx LEAKING

EXCESS LEAKAGE THROUGH CNTNMNT IL0 VALS (THREE)

EXCESS INTERNAL LEAKAGE CNTNMNT IS0 WLV

VALVES IN 3 PN SHOWED EXCESSIVE LEAKAGE/TESTING

FAILURE MECHANISH

BENT WLV.STN., PREVENTED YLV FROM SEATING
STROKE MNEEDED ADJUSTMENT

VALVE STEM BENT,LOMER GUIDE RIB WOPN
RUBBER VLV.SEAT WARPED € UNABLE TO SEAL
LOOSE ACTUATORS WERE PRINARY CALSE
ADJUSTHENT OF BUTTERFLY VALVE/DESIGN PROB
BALL VALVE WAS TIGHTENED

BALL VALVE WAS TIGHTENED

VALVE STROKE ADJUSTED

VAL INTEFNALS QUT OF ADJ

LREPLACE STEM/SEATZ2JAMMED NUT3IMALADJUSTED

NINE VALVE FAILURES/INTERNAL/ZEXTERNAL LEAK/TESTING LOOSE BICY YO BONNET/INPROPER SEATING

SPRAY VALVE(1PS3) LEAKED THRU/PRESS DECREASED

SPRAY VALVES (1PS1/2/3) LEAKED THRU

VALVES 2MOV~-SI88Q1A/B LEAKING THRL DILUTING BCRON
VALVE 2MOV-vCB8018 (EAKING THRU DILUTING BOI "N CON
VALVES 2MOV-S18801A/8 LEAKING THRU DILUTING BCRON
LEAKED EXCESSIVELY
MAIN STEAM TRIP WALVE L1=Ty~MS~111A LEAKING THRU
LEAKAGE THRU PLUG ¢ALVE EXCESSIVE DURING TESTING

WAC PSEAKER VALVES 27-V8=3,4,°

VALVE OP:RATOR ADJUSTMENT PROBLEM

YALVE LFERATOR ADJUSTNENT PROBLEM

DARLING 4" GATE VALVES REQUIRED ADJUSTHNY
DARLING 4™ GATE VALVE REQUIRED ADJUSTHMENT
DARLING 4"5ATE VALVES REQUIRED ADJUSTMENT
REPLACED "O™ RING SEALS

DEVERICRATED INTERNAL GASKET

LOWER SEAT GASKET MISSING
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INTERNAL LEAKAGE

FAILURE ®ODE

VALVE SI-Tv-604 wWAS FOUND TO BE LEAKING THRU
CNTMNT PURGE IS0 VALVES LEAK IN EXCESS OF SPEC

NITROGEN CHARGING VAL FAILED TQ HOLD PRESS
VALVE CRD HWCU 30-11 WOULD NOT HOLD PRESS

REACTOR CLEANUP 1350 VALS mM0-2397»-2398 LEAK EXTRNL
VALVE ¥2-14C LEAKING INTERNALLY 7/ NOT $UuT FULLY

8 CORE SPRAY LODP FULL FLOW TST.VLY E21-F0158 LEAK
OV 1-CH-85 RUPTURES DIAPHRAM/LEAKAGE THRU WLY
CIAPHRAGM WALVE (1=CH=12%) LEAKED THRU EXCESSIVELY
TWO DLAPHRAGM VAL /ES (1-CH=83/95) LEAKING THRU

OIAPHRAGM VALVE (1-CH-98) LEAKING THRUY
DIAPHRAGM VALVE (1-CH-144) LEAKING THRL

SYS VOL CALCULATIONS INDICATED VALVE LEAKING THRU
EXCESSIVE LEAKAGE THRU (TV-4C8) CONTAINMENT VLV
BORIC ACID vALVE (1VCE8446A) FOUND LEAKING THRL
BCRIC ACID FILY BYPASS VLV (1VC8468) LEAKING THRU
HOLDUP TANK VALVE OVCB284 LEAKING EXTERNALLY

L CONDENSATE DRAIN VALVE LEAKING EXCESSIVELY

VALVE MD=1-1001~37A FAILED LEAKRATE TEST
VALVE 1-120Q1-2 FAILED LEAKRATE TEST

FAILU .« MECHANISH

SEAL RING FAILED U

VALVE PACKINGSESEALS CUT OF ADJUSTNENT
PACKING AT END OF LIFE

PACKING FAILURE

EXCESS PACKING GLAND LEAKAGE,IMP T.5.A04
INSUFFICIENT wALVE STEN LUDRICATION

YLV OPER, HAD STRIPPED OPERAVING GEARS
GRINNEL CIAPHRAGNM FAILED/NORMAL WEAR
RUPTURED DIAPHRAGM/GRINNEL/NORMAL WEAR
EXCESSIVE DIAPHRAGM WEAR/OVERTIGHTENINGT?
EXCESS CIAPHAGM WEAR/POSS OVERTIGHTENING
CRACKED DIAPHRAGM ON GRINNEL VALVE

FAILED CIAPHRAGM IN 2 INCH GRINNEL VALVE
DEVERICRATED CIAPHRAGM

DIAPHRAGE FAILED DUE TO TIME/VENPERATURE
FAILED DIAPHRAGM ON GRINNEL 2+ MOp 2471
DILAPHRAGF FOUND RUPTURED

TCRQUE SWITCH QUT OF ADJUSTMENT

TORCUE 5w CUT CF ADJUSTMENT/LIMITORQUE
TORQUE S» MALFUNCTION/REPLACED/LIMITORQUE
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INTERNAL LEAXAGE

FAILURE MODE

-

LEAKTEST SHOWED EXCESSIVE LEAXAGE THRU ORAIN VALVE TORQUE Sh OUT COF ADJUSTMENT

INADVERTANT RELEASE THRU AOV-wDL-V123 PERSONNEL/OPER FAILED TO BLEED OFF ALR

RB PURGF INLET & OUTLEY VALVE LEAKED THRU ON LLRT SEAT DEGRADATICN ON 66 IN BUTTERFLY VALVE
EXCESSIVE LEAKAGE THRU BYPASS VALVE ARCUND VaA-&# DEFECTIVE SEAY

CONT PURGE VALVES LEAKING THRU MODIFICAYIONS DONE OURING REFUEL OUTAGE
ISO VAL CV-1101 LEAKING INTERNALY TEFLON WALVE SEATS WORN (NORMAL WEAR)
PURGE AIR EXMAUST ISC WLV LEAKING INTERNALLY Cv-16 WORN RUBBER VAL DISK SEAT

CNTNANT PURGE 150 VALVS LEAKING AFTER MODIFICATION VALVES NCT SEATING PROPERLY

FAILURE MECHANISH

A HEAT EXCHANGER OUTLET VALVE LEAKING THRU PORTION CF RUBBES® VALYE SEAT MISSING
7 RHR VALVES LEAKING EXCESSIVELY SEATS & DISCS NOT MATING PROPERLY
4 HMPCI VALVES LEAKING EXCESSIVELY SEATS € DISCS NOT MATING ZROPERLY
3 RCIC VALVES LEAXKING EXCESSIVELY SEATS € DISCS NOT MATING PROPERLY
2 CORE SPRAY PUMP VALVES LEAKING EXCESSTVELY SEATS € DISCS NOT MATING PROPERLY

PRIMARY CNTNMNT ISOLATION VALVES LEAKING INTERNALY WEAR OF VALVE SEATS AND DISKS

MSIV AD2-B6A LEAKING INTERNALY VALVE SEAT FAILURE

D OUTBOARD MSIV AD-2-86D LEATING INTERNALY SCRATCH FOUND ON MAIN VALVE SEAT

HPCI DRAIN VALVE CV-2043 LEAKING THRU INTERNALLY INTERNAL PARTS NEED REPLACEMENT

MSIV NSU4B LEAKING INTERNALY TIGHT CRACKS AROUND SNTIRE VALVE SEAT
MS1V¥ NSO3A LEAKING INTERNALY IN EXCESS OF T.S. FAILURE CF MALIN POF: :T TO SEAT PROPERLY
OFF GAS SYSTEM IS0 VALVE V-7-31 LEAKING INTERNALY VALVE HAS DAMAGED RUBBER SEAT



INTERNAL LEAKAGE

P C
k 88 ‘iﬁll
E 1 oo, B T2 U E1R rascne o cote necaumis
G OC1 r22583% 112978 C av C23% U 0e SIX VENT VALVES LEAKING THRU ON CONT LEAKRATE TEST SEAT PRCBLEMS,REPALRED SOME,REPLACFD REST
6 PB2 0i44l2% 033076 w A¥ (25 T 0% MIIVS B6A,868,86C,0¢D,800 LEAKING EXCESSIVELY SLIGHT CISTORTION ON VALVE SEAT
G PB3 0OlsC35 Cl10776 H Ay C25 T HPCI EXHAUSY LINE DRAIN WLY AD-35248 -EXCESS.LEAK. PCOR MATING BETWEEN PLUG & SEATING SunF,
6 PI1 C19e54% 111377 C Rm (2% T 18 18 PRI CNTNANT 1SC WALVES LEAKING IN EXCESS OF 1.5 NCRMAL CETERICRATION OF DISK/SEATS
6 QC1 Ol1sCes 010376 w My (25 v EXCESSIVE LEAKAGE THRU M5 ORAIN WALVE MD-1-220-1 SEAT~DISC PROBLEN/CRANE 3 INCH GATE 783-u
6 QC1 C2053i8 032077 C MV C25 T 02 V EXCESS LEAKAGE THRU SPRAY VALVES DURING TEST IMPROPER SEATING OF WALVE
6 OC2 020396% 011578 w AV C2%5 C T 03 3 MSIV MAD EXCESSIVE THRU LEAKAGE ON LEAKRATE TEST SEATING SURFACES WERE LAPPED
6 0C2 0206544 C30478 G RY (25 T SBLC RELIEF 2-1105A LEAKED THRU 7/ LCwW PUMP QUTPUT MACHINED SEAT AND RESET TO 14%0 PSI6
&; W OCL Ql4736% 050276 C RM C2° C T 03 9 VALVES LEAKED THRU DURIMG CONTAINMENT ISOL TESTING SEAT PRCBLEMS/DEPOSIT BUILDUP AND WEAR
= W IP2 Clsees 012376 C RN C2% T INTERNAL LEAKAGE THROUGH VLV FCV=-1171 DISK DIC NCT SEAT PROPERLY
W 1P2 Q187888 23377 x Ry C28 T INTERNAL LEAKAGE PAST VALVE PCV-468 EXCESSIVE VALVE SEAT wEAR
¥ KEl Qlesoe® 020377 C RM C2s T s EXCESS LEAKAGE THROUGH CNTNMNT IS0 VLVS (FOUR) FAILURE CF RUBBER VALVE SEATS
W KE]l 018C408 032177 C ”RM C25 T EXCESS LEAXAGE (INTERNAL) CNTNMT IS0 wLv VALYE SEAT CLEANED
W PRL Q174884 032477 C RM (25 C T €2 V PURGE SUPPLY VALVES(BUTTERFLY)/LEAKED THRU SEAT PRCBLEM/REPLACED SEATS
W PR2 015335 080676 C RM C25 T NITROGEN SUPPLY VALVE CV-31554/EXCESSIVE LEAKAGE NEW SEAT AND GASKETS WERE INSTALLED
W PRZ 016947 Q111717 C RM C25 0 CONTAINHENT ISCLATION VALVE CV=31349 LEAKING THRU GALLED CAGE AND PLUG STEM/REPLACED SAME
W PR2 023222% 112078 C RM C2% 8 y 02 ULTER CONT. EXH & SUPPLYSI25AE258) LEAKING THRU SEATS NCT ADJLSTED PROPERLY(RECURRING)
¥ RGL 013995¢ 011176 C AV C25 B U 02 Cv PURGE SUPPLYEEXHAUST VALVE LEAKED THRU/ZTESTING RUBBER SEAT SHOES REALIGNED/LCY TEWP PROSB
¥ ROZ oz22681 1GC378 C "M C25 T 42IN BUTTERFLY VAL LEAKING PAST SEAT NORM WEAR OF NORDEL RUBBER SEAT
W TR1 0216244 051978 Kk LV C29 0 TwO BUTTERFLY VALVES LEAKED THRU EXCESSIVELY/TEST RUBBER SEATS REQUIRED RETORQUING
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INTERMAL LEAKAGE

FAILLRE MODE

EXCESSIVE LEAKAGE THRU (TVv=211) CONTAINMENT WLV
CS-MOVY~540 LEAKING THRUY

NITROGEN VALVE (1MCV=S1943) LEAKED THRU
CONTAINMENT PURGE ADV-RVO002 LEAKED THRU

VALVES 1AOVRVOCOZ2/1A0VRVOCO4 LEAKED THRU

VALVES 2A0VROQ02/2A0VR0004 LEAKED THRU

VALVES 1AOVRVOCQ02/1ACYRYVO004 LEAKED THRU

VALVES 1RVOOO1/1RVO003 LEAKED THRU

VALVE 1AOV-RVO002Z LEAKED THRU

CONTAINNENT PURGE ISCLATION AOV LEAKED THRU
CONTAINMENT PURGE VALVE (2A0V-RVCO0Z) LEAKED THRU
CONTAINMENT WLV (2AOV-RVO002) LEAKING THRU

SIX RELIFF VALVES LEAKING INTERNALY

ISOLATION VALVE 92074 LEAKING INVERNALY
ELECTROMATIC RELIEF VALVE 203-3D LEAKING INTERNALY
RY DISCH TEMP MIGH/VLY LEAKING STM INTERNALLY

RV FAILED TO RESEAT

RELIEF VALVE 203-38 DETERMINED TC BE LEAKING
RELIEF VALVE 203-30 DETERMINED TC BE LEAKING

FAILURE MECHANISKH

wORN SEAT AND DISC

GATE wAS LAPPED AND RETURNED TC SERVICE
LEAKING SEAT CF AC PLUG VALVE

BULGE ON SEATING SURFACE OF BUTTERFLY VAL
SEATS SHRUNK AWAY FROM VALVE esODY/COLD
SEATS SHRUNK AWAY FRCM VALVE BCOYZCOLD
SEATS SHRUNK AWAY FROM VAL VE BODY/COLD
SEATS WERE CUT OF ADYUSTMENT

SEAT CONTRACTION DUE TO LOW TEMPERATURE
VALVE SEAT INADEQUATELY TORQUED/4Z2"BUTFLY
SEATS CCONTRACTED/LOW TEMP/42™ BUTTERFLY
SEAT SEPARATED FROM YALVE DISC/LOW TEMP
EXCESS STEAM CUTTING ON PILOT VALVE SEAT
PILOT WALVE SEAT LEAKAGE

DEFECTIVE PILCY vALvE STEM

CCLLAPSED FILTER,STM CUTTING OF PLT SEAV.
LEAKAGE IN PILOT VALVE 7 STEAM CUY
FIRST+SECOND STAGE OF PILOT VALVE LEAKING
FIRST STAGE CF PILOT VLV SEAT LEAKING
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EXTERNAL LEAKAGE/RUPTURE

FAILURE MODE

VLY SF=11 HAD A CRACK IN THE MEAT AFFECTED ZUNE
VALVE 3FDw~46 LEAXKED ON RTO

VENT VALVE ON DECAY MEAT COOLER EXTERNAL LEAKAGE
EXTERNAL LEAKAGE ON PRESS.INST.RY WLVEA SPRAY VLV
WLV FCY=08-77 WAS LEAKING AT THE BONNEY

VALVES FOUND LEAKING WATER(INTO PUMP SPEED CONTROL
LEAKING PUMP DRAIN VALVE ON FEEODMATER PUMP
MANIFOLD STOP VLV 561a LEAKING BCRATED WTRLEXTERN,
RCOT ISOLATION VALVE 1-MS5~4 LEAKING STCAM(REF LEG)
EXTERNAL LEAKAGE OF NITROGEN FROM ST VALVE HCVL549
VALVE L1=RC~95(RTD BYPASSILEAKING/LEAKAGE > 1 6P
DIAPHRAGM VALVE 1-CH-93 DEVELOPED EXVERNAL LEAK
TRANSMITTER ISOLATION VALVE HAD L EAM LEAK

$/6 LEVEL INSTRUMENT RCOT VALVE LEARING EXTERNALLY
PIRGLVLSCHANL2LT=%61 UPPER RCOT VLV, LEAKING EXTERN
Py~2255 LEAKING EXTERNAL/PARY, UNSCREW.FROM CCLLEY
BACKHCE OPERATOR BROKE FIRE LOOP ISCLATION VALVE
HYDRANT SHUT-0FF VALVE BLEW OFF LINE

PIN-HOLE LEAK DISCOV.INM BONN,.#11 BOR.ACD.PHWP . RELIE
HANCOCK CO MANUAL RUOT VALVE LEAKING STEAM

FAILURE MECHANISH

REASON FCR CRACK 1S UNKNDWN

REASON FCR LEAKAGE NCT STATED
UNKNGWN/NIPPLE REPLACED/POSS VIBRATION
STEM PACKING LEAKS

NO CAUSE GIVEN FOR BONNET LEAXAGE
UNKNCRN/CALSE OF LEAKAGE NOT STATEC

CAUSE UMKNDWN

NO CAUSE FOR LEAKAGE GIVEN

CAUSE NCT STATED

BODY TC BONNET LEAK/UNKNOWN CAUSE OF LEAK
UNKNOWN/BACKSEATED vALvE TO coRRECT LEAK
UNKNORN/BODY TO BONNET LEAK

UNKNO RN

UNKNORN/BODY~BONNET LEAK

NO CAUSE FOR LEAKAGE GIVEN

PERSONMEL ERROR/MAINTENANCE IMPROP. PERF,
PEFSONNEL ERRCR

PERSONNEL ERROR IMPROPER INSTALLATION
SUCCRELMADE CF CARBCN STEELIOESIGN ERROK
DESIGN PROBLEM/YALVES PRESS RATING TO LOw
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EXTERNAL LEAKAGE/RUPTURE

FAILURE MODE

HANCOCK CO MANUAL ROOY VALVE LEAKING STEAM
HANCOCK CO MANUAL RODT VALVE LEAKING STEAM
CONTAVAC.RELIEF CV=5070C "AD EXCESSIVE LEAKAGE
CONTL.VAC RELIEF CV=5076 WAD EXCESSIVE LEAKAGE
B CHARG PUMP BYPASS ISC VAL LEAKING EXTERNALY
STM TRAP I50 VAL LEAKING EXTERNALY

MSIV Z03-28 HAS PACKING LEAK

NO & SIM LIN ELBOW TAP DRAIN VAL LEAKING
VALVE MO=-2301~-3 LEAKING EXTERNALY

PINHOLE LEAK I[N B CHG PUMP DISCH VALVE

BODY TO BONNEF LEAK B CHG.PMP BYPASS IS0 VLV
PINHOLE LEAK IN CV=1729sRHR D/P CONTROL VALVE
18 GPM LEAK FROM MOV-RH=-27C% PACKING GLAND

WELD ON 1-8 CHG PUMP DISCH RELIEF VALVE CRACKED
WELD ON CH=1A CHG PUPP DISCH RELIEF VALVE CRACKED

wELD ON VALVE CH=-219 CRACKED

AUX FEED WATER VALYVE FCUND WITH CRACK IN BOOY
EXCESS FLOW CHECK VALVE LEAKING EXTERNALLY
VACUUM BREAKER 2T48-F328A LEAKING EXTERNALY
EXTERNAL STM LEAK VAL MO-2-23-16

FAILURE MECHANISN

DESIGN PROBLEM/VALVES PRESS RATING TO LOw
DESIGN PROBLEM/VALVES PRESS RATING TO LOw
DEFLINITIAL ISSTAL. OF TEST CONNe PIPING
VLV NCT PRCPERLY SEATING AGAINST WLV LINE
DEFECTIVE CASTING

NORMAL FPACKING WEAR

PACKING REACHED NORMAL END OF LIFE
NATURAL END COF LIFE

STEAR CLY OF SEAL RING

SEVERE EROSSION CAUSED BY THROTTLING vAL
ERROSION FROM HI VELCCITY WIR FLOW
CORROSIONGERRCSION OF UPPER vALVE aoDY
CORROSICN FALLED STUDS HOLDING PACKING
VIBRATICN OF PIPING IN SERVICE

VIBRATICN CF PIPING IN SERVICE

VIBRATICN CF PIPING IN SERVICE

WATER HAMMER AND VIBRATION

LOCSE NLY ON vaLVYe acoy

LOCSE MECHANICAL PARTS ON VALVE B0DY

VAL PACKING LUBE PLUG LEAKING
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FATLURE MODE

VALYE FM=1 LEAKING EXTVERNALY

SENSING LIMNE VALVE (1IVCB157) LEAKED EXTERNALLY
SHUT DOMN AUX.FOPMP.1-2 DUE TO STM<LEAK ON M5-735
CORE FLOOD LINE DISCoCK.WLYV CFI0 LEAKING AT BUNNET
EXTERNAL LEAK INCREASED WHEN MOV (DH-V¥1) OPENED
S$/6 COPBJLVLEPRESS ROOYT SYOP VALVE LEAK, EXTERNAL.
EXTERNAL LEAKAGE FROM 228 SI LOOP CHECK VALVE
RELIEF VALVE ON BORON ACID SYSTEM/EXTERNAL LEAKAGE
RHR SERVICE WTR.HEAT XCHGER.18 IN.VLV GASKET RUPT.
VALVE 3-220~1 LEAKING BODY TO BONNEY

2 PURGE EXHAUST VALVES LEAKING EXCESSIVELY

VALVE HV3226 LEAKING EXTERNALY (STM. SLP. VYLV)
NITROGEN FILL VALVE (151887358) LEAKED EXTERNALLY
HUV=26 EXTERNAL LEAKAGE

LEAK FROM MAKE=UP DISCH.PRESS.INDLISO.VLY MUV~164
LEAKAGE CBSERVED FROM PACKING ON WLV DM273%
PACKING LEAK PRESS.LVL.TRANSNITTER SOURCE VLV PACK
VALVE LIRC=2 LEAKING EXTERNALY

INST.ROOT VAL ON PRESS LEV TRANS LEAKING EXTERNAL
VALVE RC-186 LEAKING EXTERNALY

FAILURE MECHANISH

VALVE BCCY RUFPTURED

BROKZN PACKING GLAND STUD

STM.LEAK CAUSED BY BAD COVER GASKETESURF,
FALLURE CF BONNET GASKET

"EAKAGE PAST SEAL RING GASKET/SHUT WALVE
GASKET FAILURE IN BOLTED BONNET

FAILED BONNET GASKET

GASKET FAILED ON INLET TO VALVE

RUBBER GASK.MAT.NCT DESIGN.FOUR CP.PRESS.
DETERIORATED PRESSURE SEAL RING

FALLED C-RING GASKET

LOWER SEAT GASKET BLCUWN

BODY TO BONNET LEAK CF AD PLUG waLVE
PACKING FAILURE / REPLACED PACKING
PACKING FAILURE/RADICUAC+GAS RELEASED
PACKING WAS LCOSE ON VLV3VLY wAS REPACHED
VLY PACKING GLAND LOUSE;WLY wAS REPACKED
VALVE PACKING FAILED

VALVE PACKING FAILURE

VALVE PACKING FAILED
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EXTERNAL LEAKAGE/RUPTURE

-

FAILURE MODE

WALVE ZRC~=3 LEAKING EXTERNALY

EXTERNAL LEAK ON AN INSTR. LINE ROOT VALVE

SPRAY CONTROL BYPASS VALVE 2RC-2 LEAKING EXTERNAL
PRESSURIZER VENT VALVE LEAKING EXTERNALLY

WHILE CLOSING MU~VT74A EXCESSIVE EXVERNAL LEAKAGE
VLY CVC-397(LETONNCISOLVLVIHAD EXT.PACKING LEAK
PRESSSPRAY WLV 2-CV=100F LEAKING EXTERNALLY
LETOOWN CONT VLV(2-CV=1100-(VIHAD EXT.LEAK ON PACK
V LVE PCV-T742D0 LEAKING EXTERNALY

VALVE CV 1808 LEAKING IN EXCESS OF T.5.

VLY FCY=69~1 WAS LEAKING AT THE PACKING INTO ORyw
VLV FCV=68-33 LEAKING EXTERNALLY INTO DRYMELL

VLV FCV 3-68-33 MAD EXTERNAL LEAKAGE INTOD DRYNELL
WLV EXT+ LEAK: ON 3 CCCAS.CAUSED INCLLEAKLINTC Sum
LEAKAGE FROM RHMR CHECK WLV E11-F0508 INTO DRYWELL
EXTERNAL LEAKAGE RECIRC. PMP 1A DISCHSEQUALIZR WLV
PACKING ADJUSTED ON SIX VALVES WITH PACKING SEEPAG
EXToVLY LEAKAGE(PACKING)CAUSED HILVEMP,IN DRYNMELL
VALVE LEAXKED EXTERNALLY/OD® (PPED CN SW/PUMP STOPPED
THREE ROCKWELL 1612-JIMNY VALVES LEAKING EXTERNALY

FAILURE MECHANISM

VALVE PACKING FAILURE

VALVE PACKING FAILURE

PACKING LEAK

BACKSEATING VELAN GLCBE VALVE STOPED LEAK
PACKING IN VALVE wAS wORN

VLV STH.PACKING WAS WORN

LEAK.OUE TO FAILED PACKING

PACKING FAILURE/ZVLY REPACKEDSLEAKAGE SY0P
VALVE PACKING TIGHTENED

VALVE PACKING FAILURE

NCRMAL PACKING LEAKJABJ.PACK.oLEAK STOPPD
LEAKAGE CCCURRED FROM THE PACKING

PACKING LEAK;NORMAL WEAR & DEYER.OF palx,
PACKING LEAKS FROM VARIOUS VALVES

PACKING LEAKAGE;WLY REPACKEDERETURN.TO SR
VLY B32-F043A HAD PACKING LEAK;REPACKED
PACKING ADJUSTED AS PREVENTIVE MAINTENANC
FAILED PACKING IN VLV CAUSED LEAKAGE
PACKING NEEDED TIGHTENING

DEFECTIVE VALVE STEM PACKING
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EXTERNAL LEAKAGE/RUPTURE

4 C
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T contowo, BT SV CHBEEIONY FATLURE noDE FALLURE RECAANLSH
DR2 w14376 ©21576 C AV D14 T VALVE 2-1601-56 LEAKING EXTERNALY EXCESSIVE PACKING LEAKAGE
DRZ C19156% 090877 W UV D14 C U 02 v STEAM VALVE GLAND LEAKS CAUSED HI TEMP ISOL SIGNAL VALVES WERE REVACKED
DR2 016014 091676 C RM D14 T ISOLATION VALVE 3-1601-23 LEAKING IN EXCESS OF TS FAILLRE OF VALVWE PACKING
CR3 019e6¢ 11C877 Y XV D1s T LPCI MANUAL ISOLATION VALVE MO-3-1501-268 LEAXKING VALVE PACNING FAILURE
DR3 020780C 030478 C XV D14 T MSIV 3-203-2C TEST CONNECTION VLY LEAKING EXTERNAL PACKING FAILURE / VALVE REPACKED
FPLl 020929 040478 L MV D14 T VALVE 10MOV27A LEAKING EXTERNALY FAILURE OF VALVE PACKING
MI1 015879 092376 L CV D14 ¥ ISOLATION VALVE 1-1C-1 LEAKING PACKING FAILURE
0C1 0223578 0©91678 ¥ AV Dl1é T MSIV NSOGB LEAKING EXTERNALY IN EXCESS OF 1.5, FAILURE CF STEM PACKING MATERIAL
PRz 017282 030177 Q Ay D14 T VALVE AD=2-23-42 LEAKING EXTERNALY PACKING FAILURE
PB2 C19u96 091477 H AV D14 T VALVE AO-53 LEAKING EXTERNALY PACKING FAILURE
PB2 C19718 111277 Q My D1s T IS0 VAL MO-16 LEAKING EXTERNALY PACKING FAILURE
PBZ2 019953 113077 K My Dl4 T VALVE MO=2-2~6% LEAKING EXTERNALY PACKING FAILURE
PB2 019952 120277 H uv D14  § HPCI STM IS0 VAL LEAKING EXTERNALY PACKING FAILURE
PB2 C23724 C22478 K UV D14 R T EXTERNAL LEAKAGE MO-2-2-83A(RECIRCSYS«LP . X~CONN.) FAILED PACKING ON WLV CAUSED LEANAGE
PB2 021193 042678 M UV D14 T CRD ACCUMeTHGING.WLY 3=13<«111 LEAKING EXTERNALLY  PACKING FAILURE/NCRMAL AGING CF PACKING
PBZ 021554% 060978 K XV D14 R T 02  HEAD VENT MAN VALsVAL M0=-2-2-658 LEAKING EXTERNALY VALVE PACKING FAILURES
PB3 016208 022476 C MY D14 T RCIC STM.OUTBOARD ISC VLV LEAKING EXTERNALLY PACKING LcAX DUE YO NORM«PACK.COMPRESSION
PB3 23723 03C%78 kK MV D14 R T RECIRC PUMP DISCHARGE VALVE,MO=-2~538 LEAK EXTERNAL FAILURE CF DISCHARGE VALVE PACKING
QC1 145063 010476 W AV Ui6 T K3 STOP IS0L VALVE EXCESS LEAKAGE DURIMNG TEST PACKING TIGATENED AND PETIMED THE VALVE
BV]l ¢18C69 101076 X XV D1s I STMLLEAK FROM RTLSTOP VLV PIRLLVLLIND.READ MIGH STEAM LEAKAGE DUE TO PACKING LEAK



L6Y

L 2 3

(

contono, BIRT 18

017622
0ivell
0za17
020324
022837
021467
014004
016029
n16717
0204342
0204348
0224040
019363
021540
VTEFES
021374
017768+
Cl8e4s
019609
018009

calr2m
wamm
012978
011078
102878
€51978
01037¢
092776
011577
020378
020378
Gecere
osla??
052978
112878
040477
051977
ower?
110877
cs17M

4
K
K
G
L]
L3
L
L
N
L]
N
N
H
K
L
Y
\J
L
H
x

uv
Xy
iy
uy
xv
uy
L]
My
AV
uv
uv
uv
Uy
xv
LL]
Xy
Xy
xv
uy
Xy

cebt
Dis
014
Dis
D14
D14
D1s¢
014
Dis
014
016
D14
014
Dl¢
D14
014
D14
Dis
D14
D1s
Lis

1M O~
Lvsap o

e e w ed e e e el e e wd e e e et ey

oM
z

c2

02

02
o2

(T4

EXTERMAL tElKAGEIIg!!!!S

FAILURE rODE

A HIGH LEAK RATE OF RX COOL SYS TR WAS DBSERVED
20 GPM LEAK, FROM 1A LOGP FILL VLY PACKING

LEAKAGE IN EXCo OF LOGPN OBS.THRU 8 LP.FILL WLY PK
EXTERNAL LEAKAGE FROM PRESSURIZER AUX SPRAY VALVE
PIR SAFETY VALVE LOOP SEAL DRAIN VALVE/ZEXT LEAKAGE
EXTERNAL LEAKAGE FROM VALVE BETWEEN RCS & RHR
EXTERNAL LEAKAGE FROM VALVE MOV-731

14=IN VAL ON RHR SYST LEAKING EXTERNALY

VALVE PCV-4358 LEAKING EXTERNALY

VALVE 56%5C LEAXING EXTERNALY

VALVE S71C LEAKING EXTERNALY

IS0 WALS 561A,5618 LEAKING EXTERNALY

1A ACCUMGNITROSSUP/VENT ISO.WLY LEANING EXTERNALLY
VALVES 1-RC=77,1-RC~102 LEAKING EXTERNALY

RHR HX OUTLET VALVE CV=31239 LEAKING EXTERNALLY

13 & 14RC20 LEAKIKG EXTERNALLY (RTD BYPASS VALVES)
TWO MANUAL VALVES (LPS24/71PS28)/EXTERNAL LEAKAGE
EXTERNAL LEAKAGE D4 VALVE 1CV73

ThO VALVES (136145J143) (S1) LEAKED EXTERNALLY
LCOP RCP SEAL VALVE (FCV=1115D) LEAKED EXTERNALLY

FAILURE MLCHANISH

FAILED PACKING RX COOL PMP SEAL HOR FL VL
PACKING CEGRADATICN

LEAKAGE DUE TC DEGRADED FACKING IN WLVe
PACKING FAILURE

PACKING FAILURE

PACKING FAILURE

PACKING GLAND LEAKAGE

EXCESSIVE PACKING GLAND LEAKAGE

VALVE PACKING FAILED

PACKING FAILURE

PACKING FAILURE

PACKING FAILURES

PACKING LEAK

LEAKAGE THROUGM VALVE PACKING
DETERICRATION OF pACKkING

PACKING LEAKAGE

LEAKS PAST PACKING/BACKSEATED TEMPORARILY
LEAKAGE FPAST STEM PACKING

PACKING FAILED

EXCESSIVE LEAKAGE PAST PACKING
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EXTERNAL LEAKAGE/RUPTURE

FAILURE MECHAMISNH

"
5 FAILURE MODE

RCOT 4LV TC S/6 1D LVLCHANLS37 LEAKING EXTERNALLY PACKING LEAK CN ROOT VALVE
#11 RX.COOLLCHGLPUNP DISCHGLISOVLVY.LEAK.EXTERNAL, BCDY TC BONNEY SEAL WELD FATLURE
CRACK IN WELD FOR ISOL VALVE TO LEVEL TRANSMITTER UNKNOWN REASON,SUSPECT TOU RIGID MOUNTING
HSIV NSOGA LEAKING EXTERNALY IN EXCESS OF T1.S. CRACKED STELLITE WELD IN BODY SEAT RING
PINHOLE LEAK IN PRESS SPRAY ISC VALVE DEFECT IM BCDY TO BONNEY SEAL WELD
STEAM VALVE L=MS~120 LEAKING EXTERNALY DEFECTIVE PIPING JOINT BETw VALVE ¢ PIPE
VALVES 2-1601-32A#32E LEAKING EXTERNALY DETERIORATION OF WATERLESS GREASE ON SHFY
HPCI OIL SYSY CONT VAL LEAKING OIL DIAPHRAGH LEAXING
CIL LEAK FOUND ON HPCI QIL PRESSURE CONTROL VALYE OIL LEAK WAS CAUSED BY A SPLIT OrapwRAgH
DIAPHRAM VALVE 18230 LEAKING EXTERMNALY, 2 IN WAL RUPTURED DIAPHRAGH / CRACKED BONNEY
MSIV VOOZ FITTING ON AIR SUPPLY LEAKING SULDERED CONNECTIOM LCDSE
¥ OMSIVES LEAKING BY SEATING SURFL.GREAT.THAN TS LIKIT SEATING SURFS.OETERIORIHROUGH NORM.OPER,
V DRYNELL TO SUP.CHBR.WENT . SYS.ISOVLWSLEAKBY SEAT SEATING SURFS.DETERICR.THRCUGH NCRN.CPER.
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REVERSE LEAKAGE (CHECK VALVES)

-

FAILURE FODE

NGBLE GAS FROM MAKEUP TR.LEAK.BY CHECK VLY MU¥-140
CHECK WLVS AFI9ET72 LEAKED INTERNALLY

#2186228 SI.TAMC UUTLET CHECK V' v§ LEAKING

VALVES CH=2B44HG~100 LEAKING INTERNALY

CVS CH=284 + HG-100 LEAKING INTERNALY

INT LEAK OF CV BETW INJECT TX & AND PRI COOLANY
SeI.HEADER CHECK WLV, 2-5i~648 LEAKING INTERNALLY
INT LEAK OF CV BETW INJECT TK & AND PRI COCLANT
FAULTY CRLWLY IN SAM.DR.LN. ALLOWED H20 INTO MONIT
RAD.MON. SAMPL.DR.LN, CK VLY FOUND STUCK OPEN
EXCESS FLOW CHECK YALVE B31-FO«0A LEAKING INTERNAL
FEED WTRWCKo()=Fu=9A,98,10A0108)LEAKLEXCESS CF T,8
YAC BKRS v=26-16,V=26~18 LEAK INT.IN EXCESS CF T.S
ISCLATION CHECK VLVS (V72-898/C) LEAKED THRU/TEST
AUX FEED SYS CHECK VALVE FROM $/6 1 STUCK CPEN
CHECK VALVE IN FEED LINE MAD REVERSE LEAKAGE

CHMECK VALVE UN AUX FEED PUMP LEAKING INTERNALY

18 AIR COMPRESSOR RELIEF/CHECK VALVE LFAKED
CONTALNMENT 1SOL CHECK VALVE 2¥ =8=5 LEAKING THRU
CHECK VALVE (1713) REVERSE LEAKAG 7/ TESTING

FAILURE MECHANISH

CAUSE OF VLV LEAKAGE NOT GIVEN

CAUSE CF REVERSE LEAKAGE NCT GIVEN

CAUSE OF REVERSE LEAKAGE NCT GIVEN

UNDER INVESTIGATION

CAUSE UNKNOWN

CAUSE UMKENDNN

NC CAUSE GIVEN

CALSE UNKNDWN

MONSCAC=A0H=1262=1 CK WLY FAIL.CAUSE UNKN
CAUSE CF CK,VLV, FAILURE NOT STATED
CAUSE UNKNOWN,SUSPECT DIRT IN LIENE

CAUSE OF LEAKAGE NCT GIVEN

CAUSE UNKNCWN/REPAIRS TO BE PERFORMED
UNKNOWN/ORESSER ZIN TYPE 3580W CHECK VAL
UNKNOWN (VALVE 2-FN138-1)ATHQOOD € MORRILL
NC CAUSE GIVEN FOR REVERSE LEAKAGE
UNKNOWN

CAUSE UMKNDWN

UNKNOWN/VALVE wAS rREPLACED

UNKNOWN
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REVERSE LEAKAGE (CHECK VALWES)

FAILURE MODE

S1 PUMP 1A CHECK VWALVE REVERSE FLOW TC RuST

B8 ACCUMULATOR CHECK WALVE B7%F LEAKED THRU

TWC CHECK WLY (1-SI-128/130) LEAKED {wRU

THC CHECK WLWS (2-81-1457147) LEAKING THRY
CHECK VALVE 2-S1-127 LEAKING THRU

LEALAGE THRLU CHECK VALVES/ACCUMULATOR OVERFILL
LEAKING THRU A CHECK VALVE/RAD W20 TC FIRE SUMP
FEEOWATER CHECK VALVE V-14-1 LEAKING INTERNALY
REVERSE LEAN.PAST D.G.AI® CONP, CHECK VALVES
ALa FEED CHECK VALYE FOUND INSTALLED WRONG
DISCH CK VAL FCR AUX FEED PURP,C STM GEN FAILED
CHECK VALVE 428 LEAKING INTERNALY

& CONT.ISOLCK.VLYS SHOWED EXCESSIVE LEAKAGE

FEEDOWATER CHECK VALVE 3-220-62A LEAKING INTERNALY

VLY Sw~82 HAD REVERSE LEAKAGEJOUTLET CHECK VALVE
HPCL TESTABLE CHECK WALVE LEAKING INTERNALY
SBLC ISO CHECK VA'VE 2 1101~16 LEAKING INTERNALY

FEEDWATER CHECK VALVE 3-220-58A LEAKING INTERNALY
ISOLATION CHECK VALYE 3-1501-2%8 LEAKING INTERNALY

FAEDWATER CHECK VALVES 3-220-%88,-628 LEAKING

FAILURE MECH/YISM

UNKNDUN/ VELAN 3 INCH 1500 PSIG CHECK YAL
REASON MCT STATED

UNKNOKK

UNKNOWN

UNKNORA

UNKNOWN/DARLING "0 INCH TYPE 10-Cé8Z
UNKNOUN

TWO CLOTH RAGS FOUND IN VALVE/PERS. ERROR
DESIGN PROB.,PEPLACED CHCK.WLVS.NEW STYLE
CONSTRUCTION ERROR

CK VAL HAS BURR ON HINGE JCINT,OPEN POSI:
NORMAL WEAR ON VALVE SEaT

FARTLOF DIRT CR WEAREPITFING PREV.SEATING
WORN DISK ASSEMBLY PINS

TOP OF INTERNALS WERE RUSTED;PREV.OPERATN
A 14 IN PROBE JAMED BETwe DISK4SEAT

CRUD ON YALVE Sgarv

OIRT IN SEATING AREA

DIRT AND SMALL SCRATCHES ON VALVE SEAT
DIRT IN THE SEATING AREA
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REVERSE LEAKAGE (CHECK VALVES)

FAILURE MODE

ISOLATION CHECK VALVE 23-C301~58 LEAKING INTERNALY
ISOLAT .ON CHECK VALVE 3-205=2-7 LEAKING INTERNALY
CHECK VALVE 23-1101-15 LEAKING INTERNALY

VALVES AO-14-13A ¢ AD~14~138 LEAKING INTERNALY
VALVE LEAKING IN EXZESS OF T.S.

KPCI=9 TURS EXT LINE CMECK VALVE LEAKING INTERMALY
FEED WAT CV 28As2EB296A,968 LEAKING EXCESSIVELY
FLEOWATER CHECK WLV 28A~UNACCEPTABLE LEAKAGE
FEEDWIR DUTBOARD CHECK VLV 98B<~UNACCEPTABLE LEAK,
FEEOWTR CUTBCARD CHECK VLV 96A~UNA TEPTABLE LEAK,
FEEOWATER CHECK VALVE 293-UNACCEPTABLE LEAKAGE
REVERSE FLOW THRU CHECK VALVE 2-220-674 / TESTING
CHECK VALVES FAILED LEAKRATE TESY

CHECK VALVES FAIL LEAKKATE TVESTING

LEAKRATE TEST SHOWS 3 PENETRATIONS LEAKING THEU
VALVE HCY-10418 DISK FOUND UNFASTENED

CHECK WALVES 2-220~-588,-628 LEAKING INTERNALY
REACTOR FEED CV 2-220-58B, 628, LEAKING INTERNALY
FEEOWATER CHECK VALVES 3-220-58B,628 LEAKING
CHECK WALVE 3-1601-21 LEAKING INTERNALY

FAILURE MECHANISHM

NORMAL WEAR] LIGHT RUST UN SEAT

DIRT IN SEATING AREA & ON DISK PIVOT PIN
CHEMICAL DEPOSITS ON WALVE SEAT SURFACES
SCALE ACCUM ON SEATING SURFACES

DIRT ON SEATING SURFACES

ACCUMULATED DIRT ON SEATING SURFACES
RUST SCALE ON VAL SEATING SURFACES

RUST SCALE ON VLV SEAT aND FLAPPER

RUST SCALE ON VALVE SEAT € FLAPPER

RUST SCALE ON WALVE SEAT € FLAPPER

RUST SCALE ON VALVE SEAT & FLAPPER

DIRT ACCUMULATED IN VALVE INTERNALS

LAKE WATER DEPOSITS CN SEATING SURFACES
LEAKAGE PAST SEAT/PRCBABLE FOREIGN MATER
FOREIGN PAT ON SEATING SURFACES

LOCK PIN BROKE ALLOWMING NUT TC LCOSEN
WORN SEAT RING & C~RING ASSEMBLIES

WORN SEAT/DISK ASSY PINSowORN SEAT RING.
WORN SEAT/DISK aSSEmeLY PINS

OFF~CENTER DISK IN VALVE
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!EVGISE LEAKAGE (CHECK VALVES)

FAILURE MODE

DRYWELL VACUUM BREAKERS LEAKING INTERNALY
RCIC-9 TURB EXT VAL LEAK IN EXCESS OF T.S.

CHECK VALVE 2-23~131 LEAKING INTERNALY, GLAND SEAL
4 IN SHING CV D.S.OF PUMP 22 LEAKING INTERNALY

TwO OXY SYST CHECK WLVS LEAKING INTERNALLY
HPCI EXMAUST CHECK VLV, LEAKING INTERMALLY

TwO VENT VALVES (V=25-20/FCV-25-3) LEAKED THRU

HPCI VALVE 2-2301-45 LEAKING INTERNALY

HPCI EXHAUST LINE CHECK VLV 23-65-EXCESSIVE LEAK,
INSTANITROLOUTBOARD CKeWLV B-EXCESSIVE LEAKAGE
INSTRUMENT NITROLTO TORUS CHECK VLV=UNACCEPT LEAK,
3 FEED WATER CV THAT FAILED EARLIER FAILED AGAIN

EXCESSIVE LEAKAGE THRU CV DURING TESTS
VALVE CU~CV=721 DID NOT SEAT PROPERLY

CV 2-7%ZA IN CCw SVYSTEM FAILED LEAXKRATE TEST

A IN CV IN CCW SYSTEM FAILED LEAKRATE TEST

FAILURE MECHANISH

RETAINING MAGNETS EXTENDED TOO FAR

DISK wASHER BENT

INVERNALS OF CHECK VALVE wORN QUT

Tul HANGER BRACKET BCLTS WISSING

O-RING FAILURE

DEFECT.GASKET BETWEEN VLV.SEAY AND BpDY
SEAT PRUBLEMS/1-CUT»2~SMALL DEPRESSION
CORROSICM, PITTING OF LOWER SEATING AREA
POCOR MATING BETWEEN FLAPPER & SEATING SUR
POOR MAYTING BETWEEN THE WLV FLAPPERCSEAT
POOR MATING BETWEEN WLV FLAPPER & SEAT
VITON C~RINGS(SEAT SURFACES) DeTerlOrafEo
DETERIORATED C=RINGS

FAILURE CF SEATING SURFACE

DIRT ON SEATING SURFACES/LAPPED SURFACES
SEAT/DISC PROBLEM/PROB DUE TO NORMAL wEAR
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FAILED TG OPERAYE AS REQUIRED

FAILURE MODE

STROUKE TIME FOR FEEOWTR ISO FWV=13% GRT.THAN T.5. L
CNINMNT FEED WATER IS0 VAL INODPERABLE

HPL INJECTION ISOLATION VALVE FA(LED TO CYCLE/TESY
BOTH MSIV'S FAILED TO CLOSE WITHIN REC. TIME(3.6%5)
A MSIV TAXKES TOO LONG TO CLOSE

PRECOAY PRESS.CONT.VLY GI1/2002-V54 IMPLINJPRESS.
MSIVS INB,B32-F022060UTB.B32~F0280D RESTRICTED FLOW
SERVICE 20 VALVE EL1-FO68A FAILED TO CPERATE Ru
VALVE PC-238AV wOULD NOT CLOSE IN 15 SECONDS
ACTUATCR FOR DAMPER VALVE A073188 MALFUNCTICNING
IRREGULAR CPERATICN OF TWO SCRAM PILOY VALVES

LPCI WX WALVE MO3-1501-3A FAILED TO CPERATE

THE INNER MSIVY ON STEAM LINE O FAILED TO OPERATE
ISO.COND.STM.SUPPLY VLV 1-IC-1 FOUND INOPERABLE
NO.11 EMER CORE COOL SYST INOPERABLEsVAL FAILURE
DIAJOPER.VLY FAILED(LUBE SYS FOR GAS SAMPLE pmp,)
MSIV 858 CLOSE VTIME GREATER THAN T+S. LINIT

MSIV BOB VLV CLOSURE TIME GREATER THAN T.S. LIMIT
TWO SCRAM PILOY VALVES FOR CRD 46-39 NOT BLEEDING
SUMP DISCH VALVE STAYED OPEN ON WI PH CONDIVICN

FAILURE MECHANISH

DEFINITE CAUSE IS NOT KNOWN/BEING ANALYZD

CALSE

UNKNCHN (PROBABLE INTERNAL PROBLEN)

UNKNOWN

CAUSE
CAaLSE
CAUSE
CAUSE
CALSE
CAUSE
CAUSE
CALSE
CAUSE
CAUSE
CAUSE
CAuUSE
Cause
CAUSE

UNDER INVESTIGATION

UNKNOWN

OF VLV NOT MAIN. PROP.PRESS.NOT GIV
UNDER INVESTIGATION

UNKNCHN POSSIOLE OIRTY CONTACTS
UNKNOWN 7 PCSSIBLE LUB PROBLEN
UNKNOWN

UNKNOWN

UNKNDWN

UNKROWN

CF OCCURRENCE WAS NOT BEEN DETERM,
UNKNCHN

UNKNOWN

UNKNQWN

SPECIFIC CAUSE UNDETERMINED
VALVES REPLACED FROM STOCK
UNKNCUN (SEE LER NOe 020630,P0S5S CONKETT)
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FAILED TO CPERATE AS REQUIRED

FAILURE MODE

CHEM WASTE SUMP VALVE FAILED TO OPERATE PROPERLY
RFR PUMP SUCTION MOV FAILED TO CYCLE/VIME~WISE

AUX FEED MAKE=-UP VWALVE (1DR6) FAILED TU CPERATE
CONDENSER OUTLET MOV-Cw~2008 FAILED TO OPERATE
REGULATOR VALVE FAILED TO UPER.(CONTROL PRESSURE)
PENETRATION PRESSURIZATION VALVE FAILED YO OPERATE
SERVICE WATER VALVES wERE INOPERABLE

SERVICE WATER VWALVES WERE INCPERABLE

EXHAUST VALVE FAILED TU WOLD VACUUNM

A GATE VALVE PROVIDING FOREBAY CIRC W2C STUCK

021 AUXLFOMTR.PHP  THROT,.STOP VLV HANOWMEEL BROUKE
FOUR SOVS FAILED TO OPERATE(NAOM ADDITION SYS)
BREAKER FOUND OPEN TO MO=-3-4102

IS0 COND VAL V=14~35 FAILED TO OPERATE

RHR WLVYS. 25468 WCULD NOT STROKE ELECTRICALLY

THE T-RING IN CY-1806 WAS NOT PRESSURIZED

DRN.POT INL.SOL.YLVS ON MONITORS 125961263 o ISCOUAN
VALVE RCIC MC 2516 SEPERATED FROM OPERATOR
ISOLATION VALVE MOV 2740 CLOSING TIME OUT OF SPEC
LPCI VALVE ELL1-FO178 CYCLE TIME OUTSIDE T.5.

FAILURE MECHANISH

UNKNOWN(SEE LERS NOLC2086%0 AND 021298)
UNKNOWN WHY CYCLE TIME EXCEEDED

UNKNGWN

UNKNOuN

UNKNOWN # SETPOINT ORIFT / ADJUSTED WLV
FAILED BOOSTER RELAY IN VALVE CONTROLLER
UNKNDEN

UNANCUN

CAUSE NCT GIVEN

UNKNOWN

A PERSCN APPLLEXCESS.FORCE wiITH VLY WREN.
KD PER TC SOLENDIDS, FUSE POUND REMOVED
PERSONNEL ERRCR

VALVE SEAT OVERTIGHTEMED BY OPER. PERSON,
PERSONSERROR(NUST STRO VLVS.MANUALLY 137)
INCORRECT REASSEMBLY OF AIR SUP TO CY180&
PERSONNEL ERRCR/NOT RECONN.AFTER MAINTENA
BCLTYS SHEARED, NCY TCRQUED PRCPERLY
WAINTL.PERS.FAILED TO ADJ. LINIT SwiTCH
VALVE STEM PACKED TOO TIGHILY



FAILED TO OPERATE AS REQUIRED
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A couao, BRI T84 fasue nors sanues secuam i
e FP1 021227 050878 D mv Fg2 0 POWER REMOVED FROM CORE SPRAY VALVE mOTOR PERSONNEL ERRCR
G PB2 0141%3 020976 © AV FO2 [} RCIC O.8. STM 150 VAL MO-12~16 FAILED VO STROKE VALVE PACKING TOO TIGHT / PERSONNEL ERROR
¥ BVl 018728 QBOL77 U RN FO2 0 18 FEEOWATER REG. VLV.OPERATING [MPROPERLY LCCSE LCCK PLATE DUE TC OVER TORGC.OF BoLY
¥ IP2 Q21027% 040178 U RN FO2 D 02 V HILTEMP.SHUTOFF VLVS IN ANLSTM.SUP.TD #22 FEED PU~ ~MP WOLLON'T CPER.AUTO.//PERSONNEL ERRQR
¥ KE1 Q019312 100377 ¢ my FQ2 0 MAINT . MAN CEENERGIZED 2 SW VLVS,WHEN ONLY ALLCH.T- ~0 DEENER.1 VLV//PERSONNEL ERRCOR
W RO2 023370 121778 & AV FO2 L MSIV C STEM FAILED TO VRAWEL FULL VEST DISTANCE PERSONNEL ERRCRUMALACJUSNTED PACK GLAND)
W SAl 0198e8* 110277 MUV FO2 C b 10 VALVE INTERNALS LEFT OUT IMPLEMENTING ENG-PR COF19 PERSONNEL EZO0R DURING MAINTENANCE
B DBl Q22047% C©71878 U RM Fi3 D C2 V PONER REMOVED FROM iOWATER STOP VALVES FOR TEST PFRSCNNEL ERMOR,FALILED TO RESTORE POWER
€ SL1 021733 053078 L RN FO3 0 157 FEEDWATER BYPASS CONT WLV INADVERT.OPENED FUL=- =LY//AMALYTICAL SETTINGS UNREALISTIC
w € DAL 017312 C21977 H RN FO3 0 CONTACT BLOCK FOUND INSTALLED IN VALVE CIRCULY PERSONNEL ERROR,FAILED TO REMOVE AFTER TS
fa 6 DRZ 220827 032173 C WY FO3 0 ISOL COND VALVE MO 1301-3 RENDERED INCPERABLE PERSONNEL ERRCR,LCSS OF POWER TO VALVE
v BR1 J1681ZE 052077 © CVv FO4 0 HPCI STMLLINE EXMoCHECK VLV E41-FO45 DEVERLFAILED WLV OSCIL.CAUSED DSC WINGE FAILIINP.DESGN
6 EN2 Q2245¢ 091778 N DV Fus o ELECTRICAL CABLES ROUTING INTERFERES W DANPER VALS DESIGN ERROR, CABLES REROUTED
6 MOl 0L9C30 090977 C MV FO&4 R D VALVE M0 2009 FAILED TO CPERATE PROPERLY SET CLAMP SCREWS UNDERSIZED
W Byl C23z1s 101278 € Cv FOs 0 1A RCP SEAL INJEC.SPReLCADJCKWL CPENL,PRESS.TO MIGH CHECK WL¥. HAC IMPROPERLY DESIGNe SPRING
W DCl D2os20 020978 N UV FO4 0 FIRE PUMP TEST VALVE 1-FP-241 FOUND FULL OPEN VALVE CCULD VIBRATE TO OPEN POSILOCKED)
W Il1 G2¢ess 091478 R DV FO4 0 18 RCFC ACCIDENT INLET DAMPER FAILED 70 SHIFI DESIGN PROB/DIFF PRESS FLEXEDCBOUND BLADE
G DAl 017¢43  OI1177 D ®v FO3 o CLLECH HUUSING FOR MOV 2115 FRACTURED DUR, TEST MaTErIaL ToO BRITYLE
6 MO1 0lB465¢ 0£2377 N RN FOS D 02 v SGTS TRAIN “A®™ ISC.VLV<CONTROLS INSTALLED IN/RCPER FasmIcaTiON ERrpOR
G QC1 019489 053077 O Av FO3 0 CORE SPRAY YALVE 1-1402-298 FAILED TO OPERATE CRACXED YOKE/PROS SINCE INSTALLATION
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FAILED TO CPERATE AS REQUIRED

FAILURE MODE FAILURE MECMANISN
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12 023543 120278 u Bm 08 0 MAIN FEED REG WALVE PINNED OPEN,EXCESS FLOW RESULT DEFECTIVE PROCEDURES
DAL ClaiATe 11676 C RN 515 D 63 PCIS Cv 4370, 430354309 NOT CLOSING IN PRCPER VIPFE CLCSING TIME TECH SPEC IN ERROR
DAL Olai71* 101576 & KV FOS 0 03 MTRLOPLP VLYSA(MSIV=LC SUBSYS A,8,0INOT PROP.ADJULS LACK COF EXPER.EPRCCEED. TO DETERM.CPT.SETY
101 018463 061677 C MV FOS6 0 TORQUE Sw NOT 4DJ PROP, OUTBRD RCIC STM ISO WLV WRA IMPRCPERLY PRUCESSED

‘B2 015884% 092176 0D RM Fub D V3 I TRIP LEVEL FOR CORE SPRAY SET IMPROPERLY DEFECTIVE PROCEDYURES

3 ylseele 062176 0 RM FO& D03 Z TRIP LVLLSETLFOR ECCS WLNS SET AT WRONG PRESSURE  MISUNDERSTANDING BETWEEN NSSS & LICENSE
P. 2 UlbUIBe 100676 N RN KOs D 02 v POST=LOCA HYDRULCONTSSYSWVLVSCLEFT INCAPABLE CF B~ -EING CLOSED IN 1 MIN.//DEFECTIVE PROCED.
PI1l OL7¢75 041777 w MY FO7 ] NS IV-AU~203-18 CLOSING TIME TOO FASTY NORMAL WEAR IN HYDRAULLIC CIRCUIY
HAL 019243 100377 & MV $G7 T VALVE VERY SLOW TOU RESPOND COMPONENT WEAR (MYDRAULIC SERVC mOTCR
RO2 019344 QL1977 N RM FO7 K T CV PURGE QUTLET INNEK VALVE INOPERABLE NORMAL WEAR TO RuBBER SEAT
Vrl €19854 110177 D xv ¥Q8 0 MANIFOLD BYPASS VALVE FAILED TO CUPERATE GALLED THREADS/STEM SE1LED
ARL wit%es 112178 R Sy Flu R T VLY Cv-6202 WOULD NOT REMAIN IN CLOSED POSITICON SCLENOID VLV ACTU. WAS NOT FUNC. PROPERLY
COlL 021620 0642378 C Cv FlO T FLY=16C EXCESS FLOW CHECK VALVE PALFUNCTIONING CRUD BUILDLF CN PCPPET ASSEMBLY
MO1 Q18467 Q70977 T SV FlO T GAS FLOW CONT VAL FCV=T7489A FAILED DIRT IN VALVE SEAY AND DISK
MO1 Q207CC 022878 Y Av FlO 1 VALVE 8Y=4 wOULD NOY FUNCTION TO ALLOW MINIMUR FLO FCREIGN PATERIAL IN 8V-4 POSIVIONER
PR2 022819 103178 C SV FlO T UXYGEN ANALYZER SYSIEM ISO VAL,SV-26716,FAILED VALVE SEAT DIRTY,PLUNGER STICKING
VY1 01396C 011876 T SV #10 T ASCO 3-wAY SOLENCID VALVE FAILED TG OPERATE DIRY BUILOLP IN ACTUATING MECHANISH
Ti¢ O2L7C9A 060278 C 3V F1S R T INST ALR ISCL VALVE 2FCV-I1A21A FAILED YO OPERATE  OIL IN AIR SYS FALLED SOV/WARNISH BUILOUP
DAL 023424 123078 S AV F12 0 SERLMTRLOUTLET VLY Sw=1424 GCULD NCT COPERATE PROP., LINK.BETWEEN WLV.E CPERATOR CUT COF ADJLST
DEL 014608 041376 H XV Fi2 0 FLODD TANK 1A NITPOGEN ADD VLV FAILED CPEN VAL STENM SEPERATED FROM DISK
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FALLED TO OPERATE AS REQUIRED

FAILURE MODE

-

VALVE LPSW~-21 FAILED TC OPERATE PRCPERLY

VALVE 2LwD-1 INOPERABLE

VALVE 3LP=14 FAILED TO CYCLE MANLALLY

WALVE BS~2 FAILED IN INTERMEDIATE POSITION

VALVE FAILED TO OPERATE (DH=¥1)

SEAWATER TEMP CONTROL VLV INCPERABLE

VALVE 2-CH=514 wOULD NCT OPERATE

€ RBCCW MX SERV WAT OUT TEMP CV FAILED TO OPERATE
RX BLOG COOLING WATER VALVE FAILED TC OPERATE
LETOWN PRESS+CONT.VLY LD=F=16 CSCILLATING RAPID.
DISCH CV,SERY WATER PUNMP PCT STUCK

MOV (E=My=15-1) FAILED TO OPERATE

MWCYOR OPERATED DAMPER VALVE FAILED TO OPERATE

VLY FCY.3=74~%52 WAS FOUND INCPERABLE

VLY FCV 3-74-52 wAS FOUND INOPERABLE

MSIV LEAKAGE CONTROL SYSTEM INLEY VALVE INOPERABLE
MSIV 4420 CLOING TIME OUTSIDE ToS. REQUIREMENTS
HPCI INJECTION VALVE M02-2301-8 FAILED

VACUUM BREAKER 2-1601-328 INCPERABLE

2 MSIV FAILED TO CLOSE IN REQUIRED TINME

FAILURE MECHANISH

MISALIGNNENT CF GEARING BETW VAL *OPER
COMPRESSION FOCTROLL PIN BROKEN

MECH PARTS LOCSE+OUT OF ALIGN

VALVE STEW FAILURE

STEM NEEDED REPLACED

TENSION PIN SHEARED BETN WAL AND OPER
VALVE FAILED CUE TO INTERNAL BINDING
SHEAR CF PIN COUPLING OPER TO STEM

FAILED TENSION PIN BETWEEN VALCOPERTOR
SCLYS Ok 02€r, LOCSE 7 OPER. FELL OFF

CV FLAPPER STUCKsVAL LUBED AND RET TOSERY
FAILED ACTUATING NUT ON MOTOR DRIVE

CUT CF ACJUSTMENT

UPPER BRNG.LOCKNUT STRIPPED FROM NOR, POS
UP,BRNG.LOCKNLY STRIPPED FROM NORLPOSITIN
BINDING CF MECHANICAL INTERLOCK

CLCSE THROTTLE CUT OF ADJUSTMENT

VALVE STEM SHEARED

MECHANICAL BINDING OF WALVE PaRTS

MINOR ADJUSTMENTS TO SPEED CONTROL WALVES
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FAILED YO OPERATE AS RECUIRED

FAILURE MODE

KSIV 3-203-2A FAILED TC CLOSE IN PROPER TIME
RESTRICTED FLOW THROUGH RHMR SYSTEM CONTROL VALVES

VALVE 23M0Vi4 SEPERATED FROM OPERATOR
FOUND COLPLING XKEY WISSING FROM 27-a0V-115%

VALVE MO=2008 FOUND FAILED DURING MAINTENANCE
SCRAM PILOT VALVE FOR CRD 06~19 wOULD NOT FUNCTION
SCRAM PILOT VWALVES FOR CRDS wOULD NOT FUNCTICOM

CELL DISTR. VLY OM C CCOL. TCWER FAILED

RHR SD COOL SUCT IS0 VAL m0-2-10-18 FalL TO STROXE
MO~12-68 RWCU RETURN 150.vLY WAD TOQ SLOW CLOSING
MTR OPER FOR VAL MO-1001-188 OVERLOADED, BURNED OuT

MSIV-ACQ~203 DECLARED INOPERABLE

LOOP SPRAY VALVE FAILED TO OPERATE(X0-1-1001-23-8)

CONFROL VALVYE IN M5 SYS FAILED TC CPERATE
SCRAM SOLENDID VALVE 118 MALFUNCTICNED

1A FEED REGULATING VLV WAS OPERATING IMPROPELLY

RMR VALVE FAILED TO CYCLE OURING TESTING

MC HEAT EXCHANGER OUTLET ISOLATION WALVE NOT CPER
VALVES TCV=1104 & 05 DID NOT OPERATE PROPERLY

VALVE SI-28 DID NUT CPERATE

FAILURE MECHANISH

SPEED CONTROL CUT OF ADJUSTRENY

DAMAGED CAVITROL TRIKS IN VWALVES

FALLURE OF MECHANICAL FASTENERS

KEY REPLACED,REASON UNKNOWN FOR MISSG XEY
SEAT RING THREADS SYRIPPED

BUNA=N DISK IN SCRam pILOY vaALVE BRUKgN
BUNA=N DISK IN SCRAM PILOY WALVES BROKEN
FAIL CF STYEN BUSH. RETAIN PLY,DIST. vALVE
VALVE STEM BEN,

VALVE STROKE WAS OUT DF ADJUSTRENT

WORN GEARS ALLCWED WYR TO RUN AFT wiv CLS
STEN SHEARED AT LCC wHERE PLY STG Tarertp
LOOSE BCLTS HCLDING CPERATCR TO WALVE
MECK FAILURE wHICH LCST FEEDBACK SIGMAL
CCRE SPRING DETACHMED FROM CORE CF SV

WLV STEM LOCK pPLATE CAME LOOSE;BOLY Fall,
PACKING GLAND ®AS TOC YIGHT
BINDING CF INTERNALS/TORIUVE
SINDING OF WALVE  INTERNALS
SCREW MCLDING TRIP LEVER BACKED OUT

INCREASED
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FAILED TO OPERATE AS REQUIRED

f:ll"ll FODE

DAmPER
DAMPER
DAMPER

FOUND L*PROPERLY POSITIONED

FAILED YO CPERATE DURING TEST/COUPLING PROB
FAILED TO CPERATE/ACTUATOR FAILED(RANCCN)
DAMPER FAILED TO OPERATE AS REQUIRED

DURING REPACKING VALYE STERM FOUND BROKENIMY-32154)
MOV=-850C FAILED TC OPEN IN REQUIRED TIME 7 TESTING
LPIS MOV=28628 FAILED TO OPERATE FROM CONSOLE

TwO VENT FAN DAMPERS FAILED TO SHIFT TO ACCID MOCE
PRESSURE CONTROL VWALVE (PCV=PPO4) FAILED TOD OPER.
LOW FLOW REG VLV (2PCV-NTO3) FAILED TO OPERATE
CRANE MODEL 431 FLOW COMTROL VALVE FAILED TU CPER
#12 MSIV DECLAR,INOP,OUE TO ACCUMNULATORS DEPRESS.
VALVE FAILED TC OPERATE PROPERLY DURING TESTING
VALVE ACTUATOR FAILEOD/VALVE FAILED TO OPERATE
VALVE RHR-7448 FAILED TO FUNCTION PROPERLY

2 VLVS DID NOT OPER. WHEN REQUIRED To

MS1Y 3-203-1A CLOSING TIME TOC LONG

SCRAM VALVE OPERATION SLCW

#1L MSIV DID NOY MCVE THE 1 1/2% REQUIRED BY TEST
VLY DID NOT OPERATE WHEN REQUIRED TO

FAILURE MECHANISH

BINDING SHUFT BUSHMING/POSS LUBRIC PROBLEM
PINS SHEARED/RANCCN ACTUATCR YO DAMPER
REPLACED BOTH ACTUATORI(SINDING DAMPER 1)
RANCON NC,R=-260 ACTUATOR FAILED/LURRICNTY
PARTS FAILED FOR UNKNOWN REASON

SHAFY DISTORTED/PRCB DUE TO EXCESS TCRQUE
THERMAL CVERLOAD OUE TC vaLve pLuG sino
STICKY ACTUATING SHAFTECOUNTERWT PRCBLEM
VALVE WAS CUT OF ADJUSTMENT

BINDING BETWEEN PLUG AND SEAT

YALVE NEEDED ADJUSTMENY

MSIV ACTUATOR CAP & SEAL WERE FAILED

NEw SEAL RING IN VALVE OPERATOR

TEFLON O-RINGS IN ALR CYLINDER REPLACED
OIL LEAK INTO MOTOR CAUSING SHORT
FRICTION BETWN STEM & PACKING DUE TO AGE
DRY VALVE PACKING

VALVE PACKING TOD TIGMT

BINDING OF VALVE PACKING GLAND

DIREY RELAY CCNTACT
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FAILED TO OPERATE AS REQUIRED

FAILURE rODE

VLV DID NOT OPERATE WHEN REQUIRED TO
VALVE CV-2123 wAS FOUND TO BE INCPERATIVE

3 WALVESeBSV=17,CFy=156wDV~94 FAILED YU CPERATED
FLOw CONTROL VALVE DHV=110 FAILED TO CONTROL FLOW
TwO CONT ISOL VALVES(CCI40TBECCLI4L11B)FAIL TO OPER
DISCHG.YLVLIPR=19 ON PENET JRM<EXH.FAN TNCPERABLE
RB=V=7 DID NOT OPELRATE(RX,BUILD,.CODL,SYS.VLY,)
HPSI LPLISOLVLY 1-MOV-616 WOULD NOT OPER. REMOTELY
2] CONV+SPRAY SYS.HOR.ISO.VLVI2-S1-4150-CV¥) CCS

PC~1058 wAS NOT OPERATING

WIRES DISCONNECTED FRON VALVE SL-P~3,SIAS FUNCT.

RCIC PUMP DISCHARGE VALVE FAILED TO OPERATE
RCICS DISCHARGE VALVE INOPERABLE

RHR INJECTLON VALVE(ELL-FOI3A) FAILED TO OPERATE
VALVE B32-F Y28 wOULD NOT OPERATE OURING TEST

A SLC INJEC. (ON WAS FOUND INCPERATIVE

MSIV 8402A £ D (LEAK L CONT.SYS.INJDINADVERT.CYCLED
MOV 84020 "“OPERABLE DUE TO TRIPPED OVERLOAD RELAY

HOv=-84018 Ax
BACK UP SCRA

845030 wOULDNT CPERATE
JALVES OPEN WHEN REQUIRED SHUT

FAILURE ﬂ!(“lll!ﬂ

LOOSE CONNECTION AT TERMINAL PLVG

CIRCUIY BREAKER OVERLOAD WEATERS FAILED
ONE RELAY FAILED/INSUL wETw CONTACTS(CC)
NC SIGNAL FROM FLOW CONTROLLER

BROKLA wIRES AT CONNECTORS(CLUMSINESS)
DIRTY CONTACT ON MTR.CONT.CENTER

FAILED THYRECTOR CAUSED SHORT CIRCUIT
BLOWN CONTROL CIRCUIT FUSE CAUSED FarLuRE
VLV PLACELOUY OF SERV.OUE TO FAIL . RESIST.
VALVE CLOSING RELAY NOT REWIRED AFT MAINT
CAUSE UNKNDWN

TRANSFER Sw(SBM-205A87740D0D)BAD DESIGN
SHCRT IN IND LITE 4SS CiUSED FUSES TO BLO
UNDERSIZED EVR/DESIGN PROBLEM(RCOT)
DEFECTIVE SWITCH ON CONTROL BOARD

BLOWN FUSE DUE TC [#PRCPER SIZE WIRING
LOGIC RELAY NCT FIRMLY SEATED IN SOCKET
TRIP SETPOINT INCREASED SLIGHTLY

CONTR™L RELAYS NCT MAKING ELEC CONTACT
LOOSE AUX Sw SCREWS CALSED FALSE SIGNAL
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FAILED TO OPERATE AS REQUIRED

FAILURE MODE

HPCI LDGIC DESIGN WIRING CAUSING VALVES T0 CW¥CLE
RHR VALVES HAD POWER LOSY TO THEM

HPCI CONTROL VALVES FAILED TO OPERATE

RCIC TURBINE STEAM INLET VALVE FAILED TO UPERATE
LOSS OF POWER TO BYPASS VALVE 02-MOV-548

THE ISO,COND.ISC.WLY 1-1C-3 SPURIOUSLY OPENED
S70 COOLLISOLVLY. EXPERIENCED 0SS CF POWER
MO=2014 LPCI A ADMISSION VALVE INOPERABLE

NO.12 INLET INSIDE IV-B(40-0Z)FAIL TO OPERATE
VAL ON STBY GAS TREAT SYST NOL Falv YO OPER PROP
IS0 VAL MO=2-14-71 FAILED TO STROKE

HPCL TURB EXMAUST VAL MTR DAMAGS)D

REACTOR WTRLCLEANUP SYS,ISOLVLY. (=1-1201-2 ILHOFER

DYNAMIC INSTABILITY CF FEEODRATER RES VALVE
SUMP CAUSTIC VALVE OPENED DUE TO ERRONEOUS SIGNAL

ALL VALVE ON CONT CENTER 1-AZV-A WERE WITHOUT pOWe

VALVES QCM=2%0 AND IMO-%3 LOST PuR TO THEM
POMER FOUND OFF TO 3 ECCS VALVES

FEEOWATE. I(SOLATION VALVES FAILED TO OPERATE
CONTLSPRAY PMP,DISCHG.VLYV.2-8608 INOPERABLE

FAILURE MECHANISH

DESIGN ERROR

SREAKER TRIPPED DUE TO BLOWN FUSES

YIRE LEFT OFF BY MAINT PERSONNEL
COMMAND/SUPPLY BREAKER RELAY CYERLOADED
UNIT BLOWS FUSES CAUSE UNKND -

FAILURE OF SWITCHES IN LOGIC CHANNEL
FAILURE CF RELAY COIL IN CONT. CIRCUIY
BLOWN FUSE IN CONTROC PUNER CIRCUITY
FAILURE CF ELECT CONTACTOR (CLOSING)

FLOW SENSING PRUBE DISP. (WLY ¥=29-26)
GROUNDED WIRE AT MTR CONT CENTER

SHORT IN VAL CONTROL CIRCUIY

ZELAY SHORTED € BURNED UP CONTROL TRANSF,
NEu YRIM CIRCUIT NEEDED

DESECTOR FILLED WITH RESIN BEADS

BREAKER TRIPPED(SHORT DUE YO PERSON ERROR
BREAKER (PENED DUE TC RELAY FAILURE

3 BREAKERS FOUND TRIPPED ON Mcc
COMMAND/FALILED RF RELAY/ND SIGNAL

VALVE OFPERATOR BREAKER wAS CPEN
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FAILED Ig_ﬂ'(lll! AS REQUIRED

FAILURE MOOE

VALVE OPEMED ACCIDENTLY DURING CIRCUIT MAINTENANCE
ALR COCLER BYPASS VALVE FAILED TC CPERATE/TESTING
TWO AIR COND DVIDFCV=AVAZA/B) FALLED TO OPERATE
VACUUM BREAKERS 2-16C1-33ECF FOUND INCPERABLE
VACUUM BREAKERS V=26-16,V-26-18 INCPERABLE OM TEST
BwS ISOL VALVE FAILED VO OPERATE (SF¥-27003)
CUTBOARD MN,STMLN,DR.ISO.VLY B21-FO1S wOULON'T CPR
MNSTHLNGORLISO, VLY B21-FOL9 FAILED TO OPERATE

VLV RHR=-MO=-34A WOULD NOT OPERATE BY WTR.L/ERATOR

VALVE CS-MC-128 WOULD NOT OPERATE

CORE SPRAY PUMP VALVE INCPERATIVE,MCTOR RUNS
VALVE E11-FOATA FAILED TO OPERATE ELECTRICALY

HPCI WALVE 2E41-FOO1 FAILED TO OPERATE

RCIC ISCLATION VALVE 13-MOV=16 FAILED DURING TESY

SUCTION VALVE 23-MOV=57 WOULD NOT CPERATE
MO=538 RECIRC.PMP.DISCHG. VLV. INOPERABLE

PAIN STEAM LINE DRAIN IS0 VALsMO=-T4s INCPERA LE
AUX FEED PLHP DISCHARGE VALVE FAILED TO OPERATE

FAILURE MECHANISH

IGNAL TC VALVEZCCNNAND FAUL . /WAINTEN
CCMMAND /PERSONNEL INCORRECTLY WiRED CIR
COMMAND /STICKING RELAY
SWELLING OF TEFLON SHAFT BUSHINGS
LACK OF LUBRICATION:VALWE BINDING
LIMITORGUE OPERATOR(SMB)FAILED(EXCESS CPF
TR BRUSH.NOT MAKING PROP,CONT w/COMMUYAT
F ULTY NIR, BRUSH HOLDER
SHEARED WOODRUFF KEY.IN WTR,0PERATOR
TRIPPER PIN IN OPERATO® DISLCDGED
WOTOR GEAR SET SCREW ON VAL OPER LOCSE
A MOTOR WINDING FAILURE OCCyRRgp
FALLURE CF MCTOR SHUMNT FIELD INSULATION
VALVE MCTOR OPERATOR BURNED OLY
vALvE mCTOR BURNED OUY
SHRTLCKT, OF WIRING IN WLV.NTR.OPERATOR
VALVE MCTOR CPERATOR CIRCUIT GROUNDED
OUPEN LEAD IN CPERATOR/LIMITORQUE SME-CCO

NOV-4020 5UX FEED PUMP DISCMARGE FAILED STUCK/TEST VALVE OPERATOR RING RORN/GEAR REPLACED
MTR.BRKRS+TO V' ¥S 15J162 TRIPPED WHEN VLVS WERE O~ PENED//BCTH MIRLOPERATCRS WAD FAILED



€15

o @ X © ® © © O O ® & K & X ¥ x 1M

o D

e !
B2 —_—Ezere

1
sue
suz
TRl

12
DEl
DR3
FPl
FP1l
vrl
osl
NH1
JFl
ARL
Okl
DR3
PBc

G PB3
w DC2

CONT oND.

-

Cib2v2
014843
0l9478¢
0l6eb4e
020325
ozzt1ie
Glrece
Clsc1
013658
Q17843
22253
022691
018297a
g22988
022339
018427
02lel9
015139
ol18£2°
Q2lcié

N

110576
041276
101177
1209 17¢
112177
090578
022577
010476
010676
©73076
G8147e
091778
071377
100978
072078
070777
060678
062078
080977
0422178

i

®F OO @O BWrE O

C
u
"
L4

Ll
L1}
ny
Ll
My
L1}
sy
sy

sy

“ O ¥ M T O N X = = 2

Sv
Sv
v
RM
L1
RM
L]
Ll
MV
L1
L1}

17 Degey

S »

- 0 0 0O = =m0 0 = € 0 O C CC = © C ==

LR ety

02

26

-

FAILED TO OPERATE AS REQUIRED

FAILURE MODE

CHEM ADDITION MOV (MCVW-C5-1028) FAILED TO OPERATE
CONDENSER OUTLET MOV-Cw=200A FAILED TO OPERATE

4 WOVS N SERVICE H20 SYS FAILED TO OPERATE
CONTAINMENT VYALVES (MD-5663/5671) FALLED TO OPERAT
WX FEED VLV (CV-300482) FAILED TO OPERATE

VALVE 2MOV-¥CB8105 FAILED TU CPERATE ODURING TEST
HP1 LETDOMN ISO.VLV.p IHP=5, FAILEO!CONY.ISO.VLV.)
NO+2 CONTROL VWALVE FAILED TD OPERATE

DRY WELL PARTICULATE SAMFLING VALVE FAILED TC OPER
VALVE IN DRYMELL MOISTURE LINE FAILED 7O OPERATE
PURGE MAKEUP VLV ¥16-228 CAUSED A FUSE TO BLOW IN-
RADIATION MONITER PMP DISCH. VLV FAILED TO OPERATE
SCRAM PILOT VALVES FAILED TO OPERATE CORRECTLY
INST AIR PRESSURE CONTROL VALVE FAILED OPEN

SCOIUM THIOSULFATE ALOCK VLV C¥=2411 FAIL. TC Opgr
VALVE 1LPSW~18 FAILED TO OPERATE

VALVE MO3-1501-288 FAILED wHILE BEING CYCLED

MAIN STM LINE DRAIN ISO VAL MO-2-74 FaAIL TO STROKE
RCIC CUTER 130,.VLVIMC-16) FOUND INOPERABLE

MOV FAILED TO OPERATE OURING TESTING

FAILURE MECHANISN

SHORTED POTOR/CONTACTS CORRODED

OPERATOR PROBLEM/IT CONTAINED waATER

PIT CONTAINING THEM wAS FLOODED

FRICTION IN OPERATOR/ZINCREASED CLOSE TImE
MOTOR CPER FAILED/WAYER CAME THRU GASKET
JANMED MCTOR CPERATOR/LIMNITORQUE SMe-0C
ELECTRICAL FAILURE OF THE SOLENOID COIL
MALFUNCTION OF FAST ACTING SOLENCID VALVE
ELECTRIC SOLENCID BURNED OUT

FAILURE OF VALVE SOLENQID

~THE PCIS LOGIC/Z/FAULTY SOLENCID OPERATOR
DIAPHRAGH IN WLY WAS CRACKED/DUE TO Wi Iwm
PRESS & EXH DIAPHRAGHS TORN OR CRACKED
DIAPHRAGK FAILED

TCRQUE SETTING OUT CF ADJ; DRY PACKING
MECHANICAL FAILURE OF TORQUE SWITCH
DEFECTIVE SHAFT PIN ON TURQUE SwiTCH
TORQUE SWITCH FALILURE

BROKEN LUG ON TORQUE SWITCH TERMINAL
TCRQUE SWITCH CONTACTS NEEDED BURNISHING
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FALLED TO OPERATE AS REQUIRED

FAILURE MODE

VALVE 8220 DID NOT OPERATE PROPERLY

CONT SPRAY VALVE(MOY) FAILED TO CPERATE FOR TEST
VALVE V6=33C FAILED TO FUNCTION PROPERLY

CHEM ADDITION MOV (GS~102A) FAILED TU OPERATE
NELUGE VALVE INADVERVENTLY TRIPPED OPEN

VALVE CVv6202 WCULD NOT REMAIN CLLSED

DANPER CV¥2101 DID NOY OPERATE PROUPERLY

SH=1424 NOT OPER, PROP.;SOMETIMES STUCK OPEN,SHUT
VALYE PR=2 FAILED IN INTERMEDIATE PCSITION

VALVE PR=2 FAILED IN INTERMEQITATE POSITION
SERVICE H2C CONT VALVE OPERATED ERRATICALLY IN Ayl
SERVICE H20 CONT VALVE OPERATED ERATICALLY IN AUTOD
SEKVICE H20 CONT VALVE MALFUNCTICONED IN auTo moODE
NSIV 1~38 CLOSED IN I SEC. EXCEED. T.S5. REQUIREMNT
CUTBORD MSIV FCVY 3<-1-78 CLOSED FASTER THAN TeS. AL
PRESSCONT. WLV LD=PCV~1739 DRIFTED OPEN;MOT-GEN TR
PRESS<CONT.WLY LO=PCY=1739 DRIFVLOPEN;NTR-GEN TRIP
RECIRCoSYS.WTR.SAMP.VLY 2-832-F019 CLOSED TOU SLOW
CUTBOARD MSIv=-821-F028C STROKED TDO FAST/2.2 SECS.
VENT VALVE Cv4301 NOT CLOSING WITHIN T.S. TIME LIN

FAILURE MECHANISM

TURQUE SWITCH MALFUNCTION

SHB~00 LIMITOROUE Sw FAULTY/REPLACED
TCRQUE SWITCH MALFUNCTIONING

TORQUE Sw FAILED TO DEENERGIZE moTOR
SEALING PRESS 10 IV LEARED OFF(CTMMAND)
THO AIR SUPPLY BLOCK WALVES FALLED

CV2101 AIR SUPPLY INCORRECTLY ADJUSTED
SOLENCID wiv IN cONT SYS BURNED OUTY
RUPTURED DIAPHRAGN, AIR SUP. SYS EXM,
RUPTERED DIAPHRAGM, AIR SUP, SYS. EXNW.
PRCBLEM WITH PNEUMATIC CONTROLLER YO VALY
PNEUMATIC CONTROLLER MNEEDED CALIBRATION
CONT AIR & FEEDBACK TUBING INSTAL'D wRONG
DASHPOT wAS LCw UN OIL

WYLV'S DASHPOT ASS. WAS LOW ON FLULID
CONTROLLE * FOR VALVE REQUIRED ADJUSTMENT
CONTROLLER FOR VALVE REQUIRED ADJUSTMENT
OPENLALR PRESS.TC WALV CPER, DRIFTED MIGM
NIT.PRESSCEHTOR FLLLOM/LEAK,VENT PLUGECKY
ODIRTY PILOY SCLENCID VALVE IN AIR SUPPLY
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FAILED TO CPERATE AS REQUIRED
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A s$O ¥ A ON K
¥ commo, BIRET 7 CEBEES PR FAILURE RODE FAILURE mECHANISH
DRZ Q22982 090778 C AV F24 5 O VALVE 2-160'~24 FAILED YO OPERATE IN TIME LIMIY FOREIGN PATTER LODGED IN ALR SUP. SOLEN,
ODR2 0227178 N93078 C AV F24 5 O VACUUM RELIEF VALVE AD-1601-208 FAILED OPEN ALR NPERATOR SOLENOID VALVE SHORTED
NIl 014290 021276 U Ay F24 S D 1 OF 2 FEEOWNTR.REG.VLYS LOCK,.I® THE AS IS POSITION FAILURE IN 3 way PRESSLRE REGULATOR
MIl 01841 C71377T U AV F24 S O “EA® FEEDMIRLREG.VLY ENPERIENCED CONTROL PRUBLENS FALLURE CAUSED BY DIALFAILGIN SUP.SYS.VLY
MI1l 018625% OBCHT77 U Av F24 5 D €2 V FEEOWTR.REG.VLYS. LOCKED UP "AS 15* LOSS OF INSTRUMENT AIR PRESS.CAUSED FAIL.
OCL 0194308 101177 T AV F24 S O VAL ON STRY GAS TREAT SYST NCL FAIL YO OPER PROP FLO CCNT PLUYG ON PILOY SV DETERIORATED
PI]l 021963« Q71078 X RM F24 S5 D €2 SCRAM VALVES FOR CRD 38-47 SLOW ACTUATINSG STICKY ASCO SCLENCID VoY IN SUpLY SY
DCL1 014549¢ C50576 C AV F24 5 D 02 VALVES CCR-460E462 FAILED TO CLOSE IN REQUIRD TIME WRONG SIZE TUBINGIVENT JFROUM wALVE(DESIGN)
IP2 015732 091276 X Sy F24 S O INST AIR PRESS LOST BY MALFUNCY CF &=~MAY VALVE CAUSE UNKNCH

IP3 015576 081076 N DV F24 S5 O CONT . ROOM DAMPER *C™ DID NOT TRANSFER ON SIGNAL MALFUNCTIONING RELAY In SUPPLY LINE

JF1 022633 Q090978 B ™ F24 5 0 ¢3 CONTRUL WAS LOSY ON FLOw CONT.VLYS 3228A,BsEC DEFECTIVE RELAY IN TOAFP CCNTROL €7 uvins
PY1 0178C5 043077 N DY F24 T O CONTROL RM VENT VALVELDAMPER) FAILED YO OPERALF FCREIGN PATTER IN AI! REGULATCR

PT1 0178864 N%528717T K DY Fés T O CONTROL RM VENT VALVE(DANPER) FAILED TU OPERATE FOREIGN MATTER IN AIR REGULATOR
SAL 016940¢ 211677 W HY F2¢ T D 02 THC HYDRAULIC MSIV WOULDNY OPERATE/COMFAND FauLl HYDRAULIC LINES YO VALVES .0"0."5["[.6
SAL 017699¢% C42977 N RM F24 S 0 02 TWO VALVES FALILED YO GPERATE(IN REQUIRED TinE) SOV BLEED-OFF UND.RSII‘DIDISI‘N pROBLEM
TU4 022585+ 092078 K AY F24 S D 03 3 MSIVS HAD DEHECTIVE SOLENODID CCILS/PREV MAINi» COMMAND FAULT/SOLENDIDS CONTROLL AIR

111 016181 093076 C Ay F24 T 0 CONTAINMENT VALVE (1FCYINOLB) FA' ED TC OPERATE OIL IN AIR SUPPLY GOV ON SCLENCID PLUNGER
111 019410 100777 M MY F24 S O WHILE RECHARGING MYDRAULICS/MSIV OPENED PARTIALLY COHAMAND FAULT/PLESSURESCOMMANDED™IT CPA
212 0217CL9% 0Q60%78 C AV #24 T D 02 IMO AIR OPERATED CONTAINMENT VALVES FAILED TC OPER COMMANDZCIL IN IR SYS FRILED SOVS

CRI 013599 071577 C RN k28 CONT I50L VALVE WOV=94 FAILED TO CPERATE DIRTY LAMIT SwITCH CONTACTS
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FALLED TO_OPERATE AS REQUIRED

FAI'URE PFODE

CONT NOR SHP TSO (MOV~-3463)0IC NOT SHUT IN REC TIN DPEN LMT.SuTCH.WAS OUT OF ADJ.(PROCEDURE)
ISOLATION VALYE ON 24 FILTER DEMIN FAILED TO OPER LINIT Sw PROBLEM

CLOSING TIME ON ESL-FOO02 EXCEED« TS LIMIY (MPCE)  LIMIT SwITCH(CPEN) OUT OF ADJUSTMENT

CORE SPRAY INJECTION VAL MO2-1402-248 FAILED BROKEN LINIT SwITCH CONTACT BLOCK

MSIV AO~1-203-12 FAILED TO OPERATE ODURING TESTS LIMIY SHITCH FAILED DUE TO EXCESS wtaY
MSIV 4412,4413,4418,4419,4420,4421 LEAKING OUT OF RCUND PILCT VALVE DISKS

MSIV FAILED TO CLOSE IN REQUIRED TIME OURING TEST FAULTY PILOY VALVE VITRON D-RINGS

MSIV FAILED TO OPERATE PROPERLY FAULTY 4-wAY PILOT/0-RING DAMAGED

MSIV (¥2-86C) CLOSED FASTER THAN DESIGN TINME SPEED CCNTROL VALVE BECAME LOCSE

MSIV 18 FAILED TO OPEN OR CLOSE IN REQUIRED TIME  3IwAY SELECTOR(TELEDYNEIDC SOLENDID FAILED
MSIV FAILED TO OPERATE IN REQUIRED TIME REXRCTH 4wAY DIRECTICNAL CONTROL waL FalL
THO MSIVS FAILED TO OPERATE IN TIME REQUIRED PILOT FAILURE/Z TELEDYNE DC SOLEN FAILED

FAILURE MECHANISH




FAILURE MECHANISH

LR Sl Sl

CONT «ND.

INFLATABLE PLUG FOUND IN RECIRC PUMP INLEY VALVE PERSONNEL ERROR DURING CONSTRUCTION PMASE
ISCLATION VALVE ON COOLER (1-Sw-E~1B) PLUGGED DISC SEPARATED FROM STEM/CORRODED STEM
SEAL COUDLER INTAKE GATE VALVE PLUGGEDIGATE SEPARAT ~~ED FRCKM STEM//CCRRCSION OF STEN

SEAL COJLER 2-Sw=E~-18 ISOLATION VLV PLLGGED GATE SEPARATED FROM STEM DUE TO CORROSION
ORAIN VALVE V=7-26 OBSTRUCTED BY CORK LIK MATRL ASSUMED THAT FATRL NCT REMOVED DUR CONST
DRYMELL RADMONIT.SYS.PRESS.CONT.VLY HAD FLOM REST FLOW BLCCKAGE DUE TO FCREIGN M*TER.CONT.
GLOBE VALVE LSED 71O CONTROL AIR FLOW PLUGGED BLEW WATER OUT / READJUSTED FOR AIR FLOW
NO FLOW COULD BE ATTAINED THROUGHM FCy-21134 BORON CRYSTALIZAVION ON VALVE SEAT

OHY¥=3 WENT CLOSED WMEN REQUIRED TO REMAIN OPEN LOSS OF 120 VOLY AC VITAL BUSUINVERTER)
$21 MNSTM.ISOLYLY F YLED SHUT:VLY DECLARED INOPER POSITIVE GROUND ON VLVS CONTROL CIrCUITY
MOV=3011(HPCI ISOLVLY) FAILED TO REMAIN OPEN BAD SWITCH CAUSED CLOSING CONT.TOD STICK
RCIC STM.SUP.VLY ES1-FO07 CLOSED ON SPURICUS SIGNL FAILURE IN RCIC ISOLATICN CIRCULITRY

RHMR FLOW VALVYE EL1-FOO78 FAILED TO STAY OPEN DEFECTIVE SHITCH SUPPLYING SIGNAL TO VALY
SERVICE M20 VALVES FOUND TRIPPED INADVERTANT TRIP SIGNAL,DESIGN PROBLEN DV
RHR VLY CLOSED WHEN IT wAS REQUIRED TC REMAIN CPEN WOLT.FLUC.ON INSTRUMENT AC BUS
DEENERGIZING PROTECTION SYS TAUSED RMR VALVES TO-= ~~CLOSE//PROCEDURAL DEFICIENCY

18 RCP COOLWTR.SUP.CONT.ISO.VLY FAILED SHUT FAILED DIAPHRAGN IN WLV, OPERATOR

1A RCP COOLING WATER INLET ISO. WLV FAILED SMUT RUPTURED VLV LPER. DIAPHRAGM - AUSED FAlL.
DAMPERS TO AMF<148 & D WENT CLOSED/VENT WAS REVERS 50WS IN AIR SUP, MAD DEFECTIVE CONT.VLVS.
HPCL PUMP INLET VALVE WOULD NOT ZiAY OPEN/TESTING MALFUNCYION IN LOCAL VALVE CONT STAT CiRrc

021644 062278
20815 Cics3e
023135 120678
020819 030578
Q228548 101878
Cl3853 osC1ive
0204e9 020478
019565 1029717
022281 081978
0201%7 010378
020239 122377 ¢
0l6.68 106978

0l2¢4 072076

© =™ C = - - = - O

0 9o

C22873% 110678
014504 022176
021068% 032078
017554 032817
023439 G11478
022360¢ 002178
018459 0611717

L " T R R T
L= =

x

COOL WATER CUNT ISOLATION VALVE WENT CLOSED AIR FORSS TO VAL DROPPED/AIR SYSIDESIGN)
1A & 18 MN STW 130+ VLVYS WENT PARTIALLY CLOSED LOW ALR PRESS TO TM FSIVS WLV POSITIONER
4 $/6 BLOWOOWN LINE VALVES CLOSED WHEN REQ OPEN ALIR SUPP.Y TO VALVES TRIPPEDICOM CAUSE)
MSIV FAILED TO OPERATEZIY ORIFTED SHUTICOMMAND EXCESS DIFF PRESS ON PISTON CF MSIV

AOV FAILED YO OPERATECLAS DESIGNED)/CLOSED INADVERT SOLENOIU OPERATED AIR pILOY CLOSED INADV.

015909 091076
017697 s 2077
€23%82% 122978
QL7199A 021077
Q14297 030276

O © © 0 © 0o € € O o ©




PREMATURE CPEN (RELIEF VALVES)

- C
L C TLC

! & .,,ES..xtlsﬂci
v T conrno, BET S7 LHEEDIVRY faluume noos CANPNE PUCHININ
B CR3 017320 022%77 w Ry HOO R U NN STR.REVLEF WLY NS¥=-38 OPEN.BEFORE SETPOINT CALSE OF PREMATURE OPENING NOT XMOWN
B Ci3 017319 ©30B77 w Ry HOO R U N STM.RELIEF VLY MSV-3 OPENED PREFATURELY CAUSE OF FAILURE UNENOWN
B CR3 019305 091677 W Ry HGO R D MNLSTR.SAFETY WLV, MSV~-42 RELIVED AT PRESS.BELW SP SETPOINT ODRIFT (CAUSE CF DRIFT NOT STATE)
B DBl 020215¢ 122177 w RY WG UO& & MNLSTM.SAFETY VIYS LIFTED BELOw DESIGN SETPOINTS CAUSE OF PREMATURE OPENINGS IS UNKNOWN
C FCL 0152094 052876 W RY HOO R U 02 RELIEF VAIVES CPENED BELOW SET PRESSURE PRESSURE SETPOINT WAD ORIFTED
C FCL 0152098 052876 w RY HOO R U 06 & RELLIEF /ALVE SETPOINTS BELOW DESIRED PRESSURE SETPOINTS MAD DRIFTED
C SL1 Q15511* Q71876 L RV .40 U 02  TWO SUCTIIN RELIEF WALVES OPENED PREMATURELY UNKNOWN/FAILED TO RESEAT ALSC
G BF3 023291 121678 G Rv OO T RY ON DIS HG.OF STOBY.LIQuCONT.PHP.OPENED PREMATUR NG CAUSE GIVEN(PROB.SETPOINT DRIFT)
6 BR2 015421 07077¢ a RY Moo v ADS SAFCRELIEF VLY R-B21-F0136 OPENED PREMATURELY CAUSE NLY GIVEN
G FP1 Q15241  L72176 A RY HOO v SAFTEY RELICF VALVE OPEMED PREMATURELY CALSE UNDER INVESTIGATION
G FP1 016373 111976 A RY HOO u RELIEF VALVE 02-R¥=T1F INADVERTENTLY OPENED CAUSE UNKNDEN
G FP1 016415 11227¢ ¥ RY HOO v SAFTEY/RELIEF VALVE 02-RV=718 OPENED PREMATURELY CAUSE UNDER INVESTIGATION
G FPL1 016660 121576 E RV OO U QELIEF VALVE ON SOsX BACK PUMP LIFTING EARLY CAUSE UNKNOWN

- G PIL C14542 0520876 W RV HUO v CROSBY RELIEF VALVE OPENING AT TOO LOW PRESSURE CAUSE UNKNOWN

@ G VYL 014544 141576 L RV HOO u RELIEF VALVE (RHR=25A) LIFTED PREMATURELY /7 TEST  UNKNOWN/ RESET TO LIFT 100 PS1 MIGHER
e BY1 020131% (21877 L RV HOO C U G2 V RELIEF VLVS LIFTED AY SETVTING LOwW THAN NORMAL NO CAUSE GIVEN FOR Ry LITTING LOw
¥ HNL 014898 )51876 B RV HWLO v Ry ON STEAM SUPPLY TO AUX FEED PUMP LIFTED EARLY VALVE TC BE REPAIRED/FAIL, CAUS. UNkNOWN
» IP2 02125¢ 020 "8 G RV HOO U RY NU.264 RELIEVED BELCW DESIGN SETPOINT CALSE UNKNOWN
W IP2 C210.0 031478 K RY HOO R U RY PCV=468 DID NOT OPEN AT SETPOINT PRESSURE SET POINT DRIFY
W 1P3 0leeds 100276 L RY HOO u R¥=1836 LIFTED BELOw TS PRESIURE UNKNCHN
W SUL 016862A 111376 X RY HOO v PRESSURIZER SAFETY VLV (SV1351a) PREMATURE OPEN UNKNOWN; “SETPOINT ORIFT™ QOMN
¥ SUL ULT2LT  C21377 W RV HOO u NS SAFETY VALVE (SVY-MS~101A) PREMATLRELY OPENED UNKNONNZSETHOINT ORIFT OF TORQUE LINITOR
W SUL 023131 072678 W RV HOO v HYDRO TEST PUMP DISCHARGE RV PREMATURELY OPENED UNKNOWN/VALVE waS REPLACED AND CHECXED OK
W SU2 019212% 092077 K Ry HOO R U 03 3 PRESSURIZER SAFETY VALVES OPENED PREMATURELY UNKNOWN/PROB WIDE VARYING TEMPLENVIRONANY
W YR1 022739% 102178 w RV HOO U 02 T30 SG SAFETY VALVES LIFTED PREMATURELY UNKNOWN/READJUSTED vALVES
G EN1 013045+ 072976 A RV HO3 D 07  ALL SEVEN ADS VALVES CPENED INADVERTANTLY ON TEST PERSUSNEL ERRCR(USED wRONG PRCCEDURE)
C CCz 019982 121377 K RV HO& 0 HIPRESS ST HORLRELIEF LIFTED AT PRESSBELOW T.S. DESIGN ERROR;VLY WAS SET AT TOO LOw PRESS
C FCL 016334% 111076 X RY HO6 R D 02  VALVES RC~141+RC-142 LIFTING PRESS OUT OF SPEC LIFTING PRESS SET wiITH NITRCGEN
G BF2 019562 012277 G RV HO8 R D RELIEF ON 3A STBY,LIC.CUNT.PUMP OPEN.BELOW SETPONT DISC BOUND IN GUIDEJWLV.SEATS DAMAGED
G BF3 Cl863% 0¢2177 G RY HO8 R D RELIEF ON 3A STBY.LIQ.CONT.PMP OPENLBELOW SETPOINT SCCRED AREA ON PLUG GUIDE AND PLUG
G AF3 018542 C72577 G RY HOB R D RELIEF ON 34 STBY.LIQ.CONT.PHP OPEN.SELOW SETPOINT DISC GUIDE wAS GALLED wITH THE wLV DISC
G QCi ©i7359 ©12577 G RY W10 T RY IN STANDBY LIQ CONT SYS OPENED PREMATURELY POSS BCRON CRYSTALS IN SEATING AREA
€ CC2 017906 051477 W RV W12 & T S/6 SAFETY VLV LIFTED BELOW SETPCINT (2-RV=3693) DRIFT IN VLV¥'S SPRING TENSION/ADJ.TENS.
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PREMATURE OUPEN (RELIEF VALVES)

FAILURE MODE

3 SAFELVLYS 02:5/661 SAFE.VLY 0215/6 LIFTED PREMAT
RELLIEF YLV.ON %3% STBY.LTQ.CONT.PUMP CPEN.BELON 5P
DURING STARTU® NSAY 1~4 ODPENED BELOUW SETPOINY
STOBY.LIQ.CONT .PHP 28 REL,VLY LIFTED BELOW SETPOIN
STOBY.LIQ.CUAT LPNP 2A REL.VLY LIFTED BELOw SETPONT
A VARGEY ROCK SAFETY/RELIEF WLV ACTUATED PREMATURE
RELIEF VYLV ON 1A S/6 UPENED PREMITURELY

SBLC RELIEF VALVE 110%-A LIFTED PREMATURELY

$ALC RELIEF VALVE 110%5-8 LIFTED PREMATURELY

TWO 2BLC RELIEF VALVES LIFTEC PREHATURELY

MN.STH RVS MSRYLI=-41,30,634 OPENED BELCw SETPOINTS
SAFELRELIEF 2-821-FO13R(3/X 10%)LIFTED PRIOR TO SP
RELIEF VALVE B821-F0133 OPENED PREMATURELY

VALVE 1-M$5~30 LIFTED BELCW SEY PRESSURE

RY LIFTED BELOw SET PRESSURE

RY LIFTED PREMATURELY DURING 4 3HUT DCOwN

FAILURE MECHANISH

-

DRIFT In THE WLWS® SPRING TENSION

CAUSE OF IMP.SET POINT SEVVING NCT GIVEN
PREMATURE OPENLDUE TO EXCESS.2ND.STG.LEAK
MECHANICAL ODRIFT

MECHARICAL ORIFY

CABLE FAULT CAUSED ACTUATION SOL.TO ENERG
STM.PRESSXMITTER.1IPT~316 DRIFT.TO MaX OP

VALVE SEAT NEEDS LAPPING

VALVE SEAT NEEDS LAPPING

1-SEATING SURFACES LAPPED 2-RESET SETPONY
YLV FALLLRES WERE CAUSED BY PILOT VLV.PRB
PILOT VLY MAD POPPET.L SEAY STEam CuJ
LEAKAGE BY VALVES PILOY SEaV

EXCESCIvS LEAKAGE PAST PILOT SEAT
EXNCESSIVE PILCY SEAT LEAKAGE

LEAKAGE IN FILOT VALVE/STEAM CUT




0¢s

I Eme

® C O 000 06000 2 0000006

T O 00 & 0 N 6O N e & u

-

bel

BR2
nrl
DR2
oel
1.3}
Tie
Ti2
Tiz
nyi
DAL
cc1
ccl
Pal
PAl
ala
FPl
eci
iv2

ez
ire
NAL
FC1
sil
sul
BF1
BF2
BF2
PB2
PLl
oCl

CONT.NO.

-

Q20702
017925
015419
022401
018181
Q207
022351
022390
C22388
Qz3viee
020761
0173c8
C14702
0152718
Gle2ie
0194CH
017609
G21495¢
C2La270
Qlbo4oeT

019¢eie
02zl63
021148
023022*
gls5cas
C22185¢
G204934
0l4i0s
0214938
L2684
Qissve
014430

HIN

02ze7e
051976
Cr1578
0B2478
UL ER R
021078
072478
082478
090778
“9ta7e
021678
004917
033176
0e277¢
043076
091677
040677
061678
042170
12027¢

101977
081778
040718
111678
060478
972818
021478
2127
021478

1 A<n

S X 0 X2 O R OV IEI R MAOA RO S-S R TR

T &K YV =« v X X N

236178 ™
041376 ¢

042076

cobt

100
100
o
10}
gl
12
102
02
102
o2
102
102
104
1ce
104
104
104
104
106
104

los
104
104
105
10%
103
103
102
10%
105
105
105

| U

¥ 0 00 0 0 00 000 0P O 00 00N 00O OO0 DO OO OO EOCCO

Ve

v
0

02

04

02

T4
03
02
07

O

30

0s
02

02
ve

I —mx

MAINTENACE/REPLACEMENT

FAILURE MODE

ANSTRLISO.MS~101 HAD RAISED METAL CN 2 OF4 SP.GD.
WORK REQUIRED ON STORAGE TANK DUTLET RELIEF wALVE
3 RVLVS (AUS/N S8)2B(S/N 102))16G(S/N 95) UNSATISE,
THERM.OVERLD.LINK . NOT RENOVED FROM RCS LGOP 1SC.v~
LPCI VALVE 2-1%01-3A» CLOSING VALVE BENT STEM
MECH.STOPS FOR DWIAAL14B INCORRECYLY SET

FLCOR CRAIN FLAPPER YLV REMOVED,MCDES CPER;TS VIO.
CABLES TO SAFETY RELATED VALVES NOT SPLICED AS REQ
OISCOVERED MOV THAT DIDNT HAVE CONT GRADE SwlVTCHES
FOVS (MU=VZA/BIFOUND WITH CONNECTICNS NCT TAPED
THERMLOVERLD oL INKJNOT REMOVED FROM #1 LP. COLD Lg~-
INCORRECT SV REPLACED ON TORUS V.8, Cv-4304
BUTTERFLY VALVE TO BE REPLACED WITW GATE(LICV5210)
#12 BORIC ACID PUMP SUCLRELIEF MADE OF WRONG MATER
VALS CV=2113,-2115 DO NOY MEET STRESS CODE CRIf.
CNINMNT PURGE 150 VLVS NEED REDUNDANY AIR SUPPLY
ATMOSPHERIC STEAN DUMP VALVES DIONT MEET FSAR CRIT
3 VALVE COPERATOR MOTORS HAVE WRums 7' ASS WINDINGS
GE NOTIFIED QC THAT RECIRC SUCTICN VALVEY “OLLO===
ELEC.CIRC.FOR SCONT.ISOLVLVYSEICONTREL JVLVLNDE ME-

AIR EJECT.LINE CONTLISOLVLV.CIRCUITRY DID NOT MEE-
DISCREP BETW SPEC + AS SUPPLY PARANETERS FOR RV
TV-55112A NEEDS DESIGN NOD TC REPLAC LIN SW

30 LIMITORGUE VALVES FOUND WITHOUT STAKED LOCKNUTS
RECTRDS REVIEW SMOW VALVES OF W2 SYS NOT TECTED==-
VENDOR NOTIF.ED PLANT OF POTENTIAL MOV FAB PIBLIN
LINEAR INDIC. FOUND IN 2 MN.STM.RVS,B00Y CASTINGS
DEMIN H20 TO DRYWELL VALVE FOUND NOT SEISWIC cuaL
LINEAR INDIC. FOUND IN 2 MN.STM.RVS,B00Y CASTINGS
ODURING INSPECT.;CRACKS FOUND NEAR SEATS OF 4 S.RVS
WELD ON MPCI SYSTEM VALVE MO 2301-4 CRACKING

AUX FEED WATER VALVE FOUND INSTALLED BACKWARDS

FALLURE MECHANISH

CAUSE OF RAIS.MET.ON SPR,GUID.TUBE-UNKNDW
FAILURE CAUSE wOT S$TATED

CAUSE OF RVLVYS BEING UNSATTSFACT.NOT GiwN
“L¥S BRERS.AS REQUIRED//PERSONNEL ErmOR
PERSONNEL ERROR

PERSONNEL ERROR;MAINTENANCE DONE INCORREC
PERSONNEL ERRGR MAINTEMANCE

PERSONNEL ERRUR/CONTRACTOR PERSONNEL
~=AND MCYOR(WDL-V=271)//PERSONNEL ERROR
PERSONNEL ERRCR/ZINSTALLED SHRINK TUBING
=6 ISOJYLV.BRKR.//PERSONNEL ERRORIMAINT,)
MAINTENANCE PERSUNNEL ERROR

POOR DESIGH/PIPE ERRCDED DCWNSTREAM CF WL
DESIGN ERRCR

CHANGE CF CALCULATIOM TECHNIQUE 7 DESIGN
DESIGN ERROR IN ORIG SYST DESIGN

DESICN ERRCR IN SIZING THE VALVES

MOTCRS REWOUMD wITH CLASS M INSULATION
~=~CLCSE SPURIOUSLY/DISABLED ELECTRICALLY
~ET SINCLFALILLCRIT(1 SCURCE PWR)//DESIGN

=T SINGLE FAIL.CRIT!1 ZOQURCE PwR)//DESIGN
DESIGN ERROR, 3 INs15GO0 PSI PRESS RV
ODESIGN ERROR

MAKUFACTLRER Eppom

“==FOR #] ENVIRONMENT/REPLACED VALVES
LUCKNUTS STAKED WRONG ON SCME/REPAIR SaAmg
CALSED BY CASTING SHRINKS OR NONMETAL . INC
PERSONNEL ERRCR/PROBABLE 0.C,

CAUSED BY CASTING SHRINKS OR NONMETALsINC
CRACKS WERE CAUSED BY PRE-EXIST.CAST.DEF.
ORIGINAL WELD FABRICATION WARLANCE
CONSTRUCTION/QC ERROR/ZINLET-OUT EY REVERS



MAINTENACE /REPLACEMENT

contono, SIRT 18 EARE

FAILURE mODE FAILURE PECHANISH
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W JF1 020446 012178 L RN 106 0 VAL HCV=-803A MECH STOP NOT REPLACED AFTER MAINT EAGROR IN TECH SPEC
W S5UL 021732+% 0352878 P Uv 106 B D 02 V PRUOCEDURAL DISCREPANCY ABOUT WHAT LUBRICANY TC USE FCREIGN MATERIAL Om WALVE SEAY SURFAcCES
& SUZ 021987+ 071278 F MV 106 B D 02  INSPECTION OF MOVS AFYER MAINT/EXCESS LUS ON SEATS VALVES HAD TO BE CLEANED/PROCEODURAL PROB
C €C) 020C3 121977 J RV 109 T $11COMP.CODL JHEAT XCHGR.SALT WTR.RY NEEDED REPAIRS VLV'S SPRING wAS SEVERELY CORRODED
G DAl 014438% 030276 P vV [10 U 03 $ EXCESS OIL FOUND IN SEVERAL VALVE MOTOR CPERATORS ACTUAL CAUSE LNKNCWN
6 DAL 016450 111776 € MV 11 1 LCOSE COMPONENTS CN RCIC VWALVE WOV 2405 EXCESS VIBRATICN LOOSENED MECH. PARTS
gg G CO1 0200652 112177 © MV 112 0 VALVE CS=MO=128 NOISY IN OPERATION 2 TEETH MISSING ON VALVE OPERATOR GER
s C CC1 €14122 610376 w Wy 113 1 GROSS OIL LEAK CLOSING SIDE OF #11 MSIV OPERATOR  FAILED »Cw-RING M1 PRESS.SIDE OF WLV OPER
G NM1 0182978 071377 ¥ Rp 113 U 26  SCRAM PILOT VALVES HAD DEFECTIVE GASKETS ALL VALVE BODY GASKETS REPLACED
B 0Bl 019377 101077 L My 118 S O DECAY HEAT ISOL. WLY DH=12 MIGHT INADVERT, CLCSE REQUIRED WIRING CHANGE TO FIX
G PB2 016677 010377 W RV 122 T 09  INSPECTION OF RELIEF VLVS 2 OWED DIAPHRAGN PRCBLEM DELAMINATION AND OVERMEATING OF ODIAPMRAGH
G PB2 0166768 010677 W RV [27 R T 3  PAIN STM RVS 71DsECK FOUND TO MEED MAINT, ON INSP EXCESSIVE PILCY WLV SEAT LEAKASE
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TECHNICAL SPECIFICATICON VIOLATION

oo, BT SF CHEETRRS FALLURE mooe FALLURE mECHANISH

D81 (22366 Oe1378 S uv 101 0 PORT.OF SERVICE WTR.VLV.TEST NOT PERFLIN REQ.TIME PERSONMEL ERRCR/ZINSTRUCTIONS WISINTERPREY
MIZ 019602 102877 w RN 101 0 ANLSTH.LINE ISOJVLV.OPER.TEST COMPLETED LATE TECH.SPEC.VIC,DUE TO ADNINISTRATIVE CAUSE
EN1 018142 051777 N RN TOL 0 FAILED TO TEST AUTOLISO.VLVYSsRADWASTE DISCH LINE  PERSONNEL ERRCR

ENZ 023035 110978 C RM Tel 0 VACUUM BREANERS NOT TESTED AS REG BY TECH SPECS PERSONNEL ERROR

DC1 QL7794 042777 w RA TO) 0 DISCOVERED SAMPLE VALVE NOT TIMED AFTER MAINTENANC PERSONNEL ERR R/TECH SPEC WIOLATION

DC2 021L80  C40378 ¢ yv Toi [V ALL CLASS 102063 ASME VALVES NOT INSPECTED AS REQ. PERSONNEL ERROR/MISUNDERSTOOD REGLIREMENT
NAL Lg2267 081078 C xv T€1 0 INSTRUMENT AIR VALVE NOT UNDER SURWAIL AS KEQD OPERATICNS PERSONNEL ERROR

PRZ OL765« 042276 S Rm J01 0 COCLoMTR.SYS.ISOLWLYSe TEST NOT PERF.IN REQ.TIME - =LINIT//FERSONNEL ERROR

PRZ 016945 010877 W My TOL ) & SAFETY INJ VALVES NOT TAGGED AS PER TECH SPECS  PERSONNEL/HANDWRITTEN LINE-UP SHEET USED
YR1 020693 022178 N 3v TOL 0 HYD, VENT SYS.SOL.VLVS WY=-SOL-162 NOT TESTED ON TI- -ME//PERSONNEL ERROR

MYl C20475 021678 S Xy Y02 0 VALVE Sw=53 CLOCSED BUT NCT LOCKED PERSONNEL ERRCR

ENL 021725 00778 K CV 102 ] A~EXCESS FLOUW CVS NOT FUNCTIONALY TESTED AS REQ. MAINTEMANCE PERSONNEL ERROR

DC1 017¢46 030377 N RM VG2 0 CLOSING TIME NOT TESTED ON $/G BLOWLOWN VALVE MAINTENANCE PERSONNEL ERROR

JFL 023262 12¢878 K NV TO2 0 TeS. REQUIRED BREAKER TO VALVES LOCKED OPEN PERSONNEL FAILED TC LOCK BREAKERS CPEN
NAL 021%C2 041078 C uv TG2 0 TV=55112A wAS NOT TI®. . SQIOR TO RETURNING TO SERV MAINTAIMANCE PERSONNEL ERRQR

NAl 022938 Q92778 N RM TG2 0 AFTER MAINT,VLYS Tv-801004,8+0sF NOT STROKE TIMED MAINTENANCE PERSONNEL ERROR

CO1 GLiBBS4  CT72577 L ”RM 03 0 4 ISOLATION VALVES NOT LEAK TESTED PERSUNNEL ERRCR

DR3 018551 Q72577 L RM T03 ) SURVEILLANCE TEST NOT COMPLETVED GN LPCL VALVES PERSONNEL WERE 6 DAYS LATE COMPLETNG TEST
DR3 019659 102677 W "M 103 0 SURVEILLANCE TEST NOT COMPLETED Ok TINME PERSONNEL ERROR(RECURRING PROBLEM)

EN1 0141C6 M1P276 D RM TO3 0 CORE SPRAY TEST NOT DONE IN REQUIRED TIME PERSCNNEL Emrir

BV 'C44 033178 G UV To3 0 FECH SPEC VICLATION,VALVYE POSITION NOT VERIFIED PERSONNEL ERRCR/FAILED TO SCHEDULE TEST
DBl 0c19%8 Q71378 P UV 106 0 DISCOVERED 2 REQUITED TEST NOT BEING # <RFORMNED/T.S TESTS MCY INCORPORATED INTC SCHED.PROGRAM
0E3 019883 120677 L xv T0e [ VALVE LP-28 OPEN BUT ¥V LOCKED AS REQD INADAQUATE PRCCEDURES

NM1 0156849 090876 P RY [Co 0 REGD SURVEILLANCE ON RY NOT PERFORMED PROCECHRE FoRQR

0C2 w22793 102378 P RM 106 0 FOUR UR MORE VALVES NOT TIMED AFTER MAINT(IS VICL) PROCEDURAL PRCBLENS

TR1 015172 042176 S RM TOb 0 DISCOVERED THAT MANY WLVS WERE NCV TESVED AS REQ. PROCEDURE INADEQUACY/REVISED PROCEDURES
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IMPRCPER WALVE CONFIGURATION

FAILURE FODE

INLET BAL.OAMPERS TO EVS FANS 1-161-2 FOUND CLOSED

LPSw PUMP SUCT VaL, CLSD DUR PUMP START UP

BCRIC ACID STOR«TK+#11 DRAIN.BELCW WINIMUN LEVEL

INCORRECY VALVE LINE-UP/TARK OVERFLOWED

INCORRECY SEQUENCE DF VALVE OPERATICN/MZO IN FILTR
CONDENSATE WLV.Ch~se UvEN WHEN REGLIRED T0 8E SWUT
"B™ LOOP OF MPI SYS. ISOL.CONT.TC T.5.FOR MAINTENC
SUCT.VLYS CAV-38648 FRCM BORIC ACID STOR.TANK,SHUT
BRERLFOR HPI ISO.VLV MUV=25 CPENETAG, CONT. TC T.S5
NITROGEN VLV NGV-81 wAS OPEN CONTRARY 10 T.S.
CONCoBORIC ACID TK.DISC.VLVS.CAVIBGE43 CLOSED;YS ¥
BOTH AUKLFOLPHP.SUCTS<LINED UP TO DEAERATOR STR.TK
SER.MTR.OUT.ISOuVLV,CONP.COOL .MTR.LPL-2ZHTXCHLCLCSE
VLVS DHL1612 WERE NOT CPENED WMEN REQ.OURING $/0

SERVICE WATER CUTLEYT VALVE NOT REOPENED
VALVES 21A-90C AND 91 NOT IN PROPER LINg yp
LOw PRESS INJECT TRAIN A NOT IS0 PROPERLY

LI50+VLV.TO CHANL3 RS PRESS.TRANS.SHUT BY miSTaxe
PC LOCP AL HPL STOP CHECK VALVE FOUND CLCSED
IFPLLINEUP YALS 3HP=152 + 3INP~153 CLUSED S.8.0PEN PERSONNEL

FAILURE MECHANISH

EXACT CALSE UNKNOWN/PRCBABLY PERSONNEL ER
CAUSE UNXNOWN (PROBABLE PERSONNEL ERROR)

CALSE NCY DETERMINED/PROB. PERSON, ERRQR

PERSONNEL ERRCR

PERSONNEL ERRCR

PERSONNEL ERRCR

PERSONMEL ERRCR

ToSuVIOL/PERSCNNEL ERRCR/ZINP.WLY LINEUP

PERSONNEL ERRER

PERSONNEL ERRCR

PERSONNEL ERRCRIINPRCPER WALVE LINELP

PERSONNEL ERROR;IMPROPER COOL.wTR.LINEUP

PERSONNEL ERRCR;IMP.WLY LINEYP;1,.5. VIOL.

PERSONNEL ERRCR & PROCEDURE INADEQUACT

PERSONNEL ERROR AFTER FLOW BALANCE

PERSONNEL ERROR

PERSONNEL FAIL TC FOLLCw TS.REQUIRENENTS

PERSONNEL EmrmCr

PERSUNNEL ExRCRIVALVE wAS REQUIRED CPEN
ERRLR
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IMPROPER WALVE CONFIGURATION

» c
: §  Jibes

B commn tit 15 gt LA FALLuRE rooe FanLuRE rechanise

DEJ C211 48 032278 $ Xv W1 5 0 VALVE 3LPSW-78 CLOSED WHWEN REQ.OPEN PERSONMEL ERRCROWLY CPENS CLOCKWISE)

RS1 ©23%02 121578 L UV V01 S O INCOMPLETE WALVE LINEUP CAUSED SEVERE M20 WAMMER  PERSONNEL ERRCR

RSL 023484 122178 X XV ¥01 S D FLOW TRANSMITR INADVERTANTLY VALVED ODUT(RX TRIP=- CKTS EFFECTED//PERSONNEL ERRCR

I11 C161C9 101276 N UV Vo1 S O INCORRECT VALVE LINEUP LEAD YO HI DISSCLVED SCLIDS PERSONNEL ERRCR/>7COFPN DISCHARGED RIVER

CCL 014467 Q40576 N Uy ¥O1L 35 O €12 5/6 BLCMOOMN OROLBYPASS 1-80-121 PUSIT.INCORR, T.S.VIC./PERSCNNEL ERRCR(SHUT wRONG wLW)

CCl T16408 110476 S Xy VOl 5 O DIESEL SERVICE wTR.SYSJLINED UP IMPROPERLY PERSONNEL ERROR;OPERATED wRONG VALVES

CCl 018487 ©71377 E xv vol 5 0 1SO.VLY TO PRESS.SuTCHS.FOR @1105L.SHUT/T.S.¥I0. PERSONMEL ERRCR/ZIMPROPER wly LINELP

CC) €23z62 121678 N UV ¥OL 5 O IMPROPER ViLVe LINEUP ON MAKE-UP WATER DEMINERALIZ. PERSUNNEL ERRCR

CC2 02291% 111578 N UV ¥01 $ O RWT LOCAL SAMPLE VLV.OPEN WHEN REQ. TC BE SHUT PERSONNEL ERRCR

FCL Cl4%89 0350676 N LV W01 S O VALVE HCV-2508 wAS CLOSEDs SHOULD BE OPEN IMPROPER WALVE LINEUP /7 PERSONNEL ESROR

Mi2 016721 121976 G kM w01 S5 O ULY 2-CH=514 WAS NOT RECLOSED FOLLCwme AN SIAS ACTU PERSONNEL ERRCROVALVWE NOT CLOSE PROP.TIN)

MI2 017837 O=1%77 € Xy woL §5 O 30TH D46 FUEL SUP.VLVS SHUT WHEN RECUIRED YO BE O~ -PEN//PERSONNEL ERROR

MiZ 021232 041478 M XV WGl S O PRI MAKEUP VAL IN PART,OPEN POSIT,SHOULD BF CLOSED PERSONNEL ERRCR

MYl C19261 102077 L UV wol 5 O IMPROPER VALVE LINEUP LPSI PUMPS PERSONNEL ERRCR

MYl 022398 0SO778 G Uy V0L 5 O VLV.LINEUP ERRCR ALLCWED RCS WYR.AT 1250 PPN BCP = =h TO D!'SCH.BACK 10 REST//PERSONNEL ERROR

PAl 016527 04CBT6 Y UV VG1 5 D DPAIN LINEUP PERFORMED ON WRONG w5T.GAS DECAY Tx, PERSONMEL ERRCR

PAL L21322 F£A2178 T XV VU1 S D CNTNMNT SERY AIR WAL OPENED IN VICL OF T.S. PERSONNEL ERRCR

Al 022229 080778 N U¥ W1 S D INCORRECT WANDJACK OPER FOR CV-04374,CV=04373 PERSONNEL ERRCR

PAL 023021 112878 Y Xv v0l 5 D VCT SITEGLASS ORAIN VALVE OPEN WHEM REQC CLOSED PERSONNEL ERROR

5L1 01%%C4 O7C576 M UV ¥01 5 O IMPROPER VLVLLINELP TO RwT (TANK OYERFLOWED) PERSONNEL ERRCR



INPROPER VWALVE CONFIGURATION

| T -y

CCNT . NOD,

FAILURE PODE FAILURE MECHANISH

IMPROPER VLY LINEUP;ST.SUP.LN.CDLOR.POT.ISC.CLOSE. PERSONNEL

INCORRECT WALVE LINEUP CAUSED RESIN DARAGE PERSONNEL ERRCR

OFF GAS RADIAT .MON.SAMP.ULY NAS FOUND SHUT/TS VIO, PERSONNEL ERRCR

2-CAC~¥50 WAS OPENED WITH A LCO EXISTING/T.S. VIO. PERSONMEL ERRCp

RHR VLY 2-E11-FOO3A SHUT WHILE MTR REMOV.:GIv, LCO PERSONNEL ERRCR/VWLY COULDN*I BE OP. REMODT
RCIC TURBLEXHLSTP=CHE ES51~FOUL CLOSED WHEN REC.OPN PERSONNEL ERRCR/VLY NOT OPENLAFTER TEST
ORAIN VALVE LEFT OPEN (RX wATER CLEANUP) PERSONNEL ERROR(ROOT CAUSE)
RELINSTRAPENET VLY CAC-PV~3439 FCUND CLOSED/TS VIO PERSONNEL ERROR/ZWLY SHMLT BY MISTAKE
INCORRECT VWALVE LINELP ON RX BLDG VENT DANPER PERSONMEL ERRCR

EQUALIZING VALVE ON DP PRESS INDICATING SW OPEN PERSONNEL ERRQR

FLUSHING VALVE OF RADWASTE MOCNITCR (ZFT OPEN PERSONNEL ERRCR

FLUSHAVLY.OF THE RADNASTE EFF MONIT.INADVLLEFT OP~ ~EN//PERSONNEL ERRQOR

HPCI AND RCIC INJECTION VALVES LINED LP NRONG PERSCNNEL ERRCR,LCH~LOW LEVEL RESET wRONG
MANUAL FEEDM20 BLOCK VALYES NOT CPERATED PROPERLY PERSONNEL ERRCRpSCRAN CUE T0 COLD w2C
COGLING TOWER BLOWDOMN DISCHARGE WALVE OPENED WITH ~-COUT APPRCYAL//PERSONMEL ERROR

RACK 150 VAL FUR PRESS Sh263-%518 IMPROPER LINEUP PERSONNEL ERRCR

STACK GAS SAMPLE PUMP LOW FLOW/IMP. WLV LINE ubp PERSONNEL ERRCR

(PEEEL 160378 STACK GAS FUMP FLOw LOWsVALVE LINEUP WRONG PERSONNEL ERRCR

czo17¢ 010578 SUCTION VALVE 2-1101~4 CLOSED CONTRARY TO T.S5. CPERATING PERSCNNEL ERRCR

042878 VALVES ONA LPCI & CORE SPRAY IMPROPER LINEUP OPERATING PERSONNEL ERROR

111077
26919 04rls
0lelze 011975
Ql4114a 020278
C15410 070376
016260 110276
01817 080977
C20912 032718
01438 020776
016CC4 091078
0161387 110176
C2idvs 121278
016733 052876
clazel es21 17
wéveis 030178
Qlec2) 010276
016.71 100376
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IMPROPER VALVE CONFIGURATION

FAILURE MODOE

-

PRELS SwWITCH FOUND VALVED OUT

DEMIN DRAIN VALVE LEFT OPEN(WATER DUMPED TO RIVER)
IMPROPER LINEUPSFUEL OIL TRANS PUMPS DISCH VALVES
ORAIN VALVE LEFT CPEN, FOUND CN LLRT

SOV=135A AND 8 FOUND CLOSED WHEN REQUIRED CPEN

AIR EJECT.SAMP,SYS.SUP. VLY SHUT WHEN REQ, OPEN

2 WLV NOT CLOSED WHEN REQUIRED TC 8E

CHG.MTR.YLY TO SCRAM ACCUMULATOR IN IMPROPER LINE-
FGOT VALYE OPENED AT INPROPER TIRE

IMPROPER VAL LINELP TO SEFTLING BASIN

INLET VLV FOR THE MANOMETER WAS CPEN INSTEAD OF CL
DISCHG VLV ON DIESEL F.O.PMP LEFT CPEN VICE SHUY
CHARGING WATER WLV¥S. TC SCRAM SYS.IN INPROPER LTi=
VALVE IN TRUCK LOCKs OPENED IN VIODLATION OF T.S.
BLOCK VALVE TO FCv=118 SHUT wHEN REQUIRED TO BE D~
VALVE LINE -LP INCORRECY/RADWASTE DISCHARGE

VALVE FOUND CLCSED BETWEEN A & B LOCP/LOSS OF LPCI
SIOP VALVE TO TORUS LEVEL TRANSMITTER FOUND CLOSED
2h CORE SPRAY SUC.VLV. MO 2-1402-23A CLOSED WHEN R-
IMPROPER VLV.LINEUP ON MPCI GLAND SEAL COMDENSER

FAILURE MECMANISH

PERSONMNEL
PERSONNEL
PERSONNEL
PERSONNEL
PERSONNEL
PERSONNEL EmRCR

PERSCNNEL ERRCR

~UP//PERSONNEL ERROR

PERSONNF' ERRCR

PERSONNEL ERRCR

PERSONNEL ERROR/FAILED TO FOLLOW PROCEODUR
PERSONNEL ERRCR

~EUP//PERSONNEL ERRQR

OPERATIONS PERSONNEL ERROK
~PENZ/PERSONNEL ERRQR

PERSONMEL ERRCR

PERSONNEL ERRCR/INADVERTANT CLOSURE
PERSONNEL ERRCR

~EQUIREC TO BE OPEN//PERSONNEL ERROR
PERSONNEL ERRCR

ERROR
ERRCR
ERRCR
ERRCR
ERRORIPANEL PARKED POORLY)
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C22z25%2
015073
0l8823
020754
020792
Clooss
C1r279
vioses
021220
V22261
2210179
021634
Q22350
€22s81
022e3s
C15925
021s75
01502
015265
Cls 789

061278
erzsm
c2177
022378
121778
030577
111877
042078
nerave
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071278
C7157¢
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IMPRCPER VALVE CONFIGURATION

VLVS.LINED UP INPROPERLY TO NISANSTM.ULN.FLOW ST,
VLVS HCV-CY=151s151~1 WERE OPENED Ir viO, OF V1.S5.
EMPLVLVY LINEUP,58 PRI GRADE wTR STCR TANK OVERFLW.
AR FLOW CaLCUL. OF CONT, ROCM FANS CUT OF T.84~-
AIR FLOW CALCUL. CF SLCRS FLTR DANES OUT OF T.8,--
CONTAINMENT SPRs¢ PUNP SUCTION VALVE FOUND cLOSED
DRAIN TRAPS WO-Z0EWD~2' LEFT OPEN

TG CONTALNME®Y SPRAY VALVES FOUND CLOSED

CONT PURGE SUPPLYGEXHAUST VALVES NOT CLOSED AS R=-
BOROK INJECTION THROTTLE VALVES OUT OF ADJLSTHENT
HANDWHEEL CAME OFF RHR VALVE POSITICNING IT wRONG
STARTING AIR PLLOY VALVES TAGGED OUTY FOR RONG D/6G
CONDFMSATE VALVE CLOSED WHEN REQ TC BE OPEN
PRESSURIZER RV CPENED WHEN REQUIRED YU BE CLCSED
ALK FEED VALVE FOUND UNLOCKED & CPEN/WRONG LINE-UP
INADVERTENT CLOSURE COF RMR IS0 WALVE

TW0 BORIC ACID Tx SUPPLY VALS IN CLOCSED POSTION
FANUAL IS0.VLVS TO MONITORS R-11612 SHUT SMEN REQ-
RASTE NEUT.DRN.VLY LEFYT OPENsALLOW.RAD.RELEASE
CNINMNT ISO-VALS LEFY CPEN

FAILURE PECHANISH

PERSONNEL ERRCR

OPER. ERPORSUSED 1T .S.uMICH VIO.ANOTH,1.§
PERSONMEL ERRCR

DAMPERS BERE PCSITVLINCCRLZ/PERSUNNL ERROR
DANFERS WiRE POSIT.INCCR,//PERSONNL ERROR
PERSUNNEL LEFTY VALVE SHUT AFTER a4 TESY
PERSUNNEL FRRCR

PERSUNNE, EURCR/CLOSED yNITL INSTEAD OF 2
~=EQUIRED? "ERSTNNEL ERRCR

PERSONNEL EROCRZINCORRECT TEST CRITERIA
PERSONNEL FAILED TO REPOSITION THE wALVE
PERSONNEL EmpOR

PERSUNNEL ERRCR

PERSONNEL EARCR

PERSONNEL ERROR

FPERSONELL ERRCR

PERSONNEL ERRCR

~UIRED TC BE CPEN//PERSONNEL ERROR
PERSONMEL ERRCR

PERSONNEL ERRORs IMP WAL LINEUP
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il'lO’Ei VALVE COMFIGURATION

FAILURE MODE

VAL ON B PUMP DISCH IN CLOSED POSITION

PART.UPEN WALS IN QISCH PATH FROM wASTE NEUTR. Tk,
MANUAL ISO.¥LVS TO MONITORS R-11612 SWUT wHEN REQ-
SAMPLE VALS FOR MONITOR R-19 IN CLOSED POSITICN
IMPROPER WLV LINELP ON UNIT #2 CHILLED wTR.CHILLER
IMPROPER VALVE LINEUPSAUX FEED PUMP TO ApBpC STHGN
INCORRECT WL LINEUP MADE ON SPENT FUEL PIY

PUNP SUCTION VALVE FCUND NEARLY CLCSED

ROGF VALVE ON O/6 DIESEL DIL TANK LEVEL INST CLCSE
MANUAL VALVE SECURED wHICH VICLATED LOCP AVAILABLY
VALVE LINE-UP NOT PROPERLY MADE/RAUMASTE DUNP MADE
IMPROPER VALVE LINE=UP DISCOVERED/POSS RAD RELEASE
ISGLATION VALVE FOR PRESS TRANSMITTER FOUND SHUT
CPERATCR OPENED WRUNG VALVE/DECREASE BCRUN COMENT
COMPRESSED AIR ISU vAL CLOSED,S.8.OPEN

IMPROPER VLV LINELP ON COMP.COOL WTR.TC RHR PLMP
RECIRC VALVE ON HYDRAZINE PUMP LEFY CPEN INADWERY
VALVE NISALIGNMENT ON BORIC ACID TRANSFER

OUTSIDE ISOLATION VALVE -OUNC CPEN/NORRALLY CLOSED
TuO DRAIN VALVES LEFT UPEN AT END OF MAINTENANCE

PERSONNEL

FAILURE MECHANISH

ERRCR /7 IMPRCPER wL¥ LINE UP

PERSONNEL ERRCR 7 IWMPROPER WLY LINE Up

-LIRED TO

BE CPEN//PERSONNEL ERROR

IMPRCPER WLV LIN UP / PERSCNNEL ERROR

PERSONNEL
OPERATING
PERSONNEL

ERRCR
FERSONNEL ERROR
ERRCR

PERSONHEL/VALVE LINEUP INPORVANC: STRESSD
PERSONNEL/ LOCKWIRED OPEN FROR NOw OWN

PERSONNEL

ERRCR/TECH SPECS INCONSISTER”

PERSONNEL/CPERATCR FAILED TO CLOSE VAL.E

PERSONNEL

ERRCR

PERSONKEL/ALST NOT ON ANY CHECK-LIST

PERSONNEL
PERSONNEL
PERSONYEL
PERSONNEL
PLRSONNEL

ERRCR/PRCCEDURE CHANEGED
ERRrS
ERRCR
ERRCR
ERkCR

PERSONNEL/FALLED TO FOLLOW AOMIN CONTRCLS

PERSUNNEL

ERRCR/CALSED FLOCDED PIT ABOVE
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IMPRCPER VALVE CONFIGLRATION

FAILLRE MODE

-

RHR DISCHARGE VLV (87288) FOUND LOCKED CLOSEP
ORAIN VALVE LEFT OPEN/LEAD TO LOSS CF FLCw
IMPROPER VLV.LINEUP ON CONDENSATE STORAGE Tank

Tl VALVES INADVERTANTLY OPENED/RWST LEVEL DECREAS
VALVE LINF-UP PROUZCEM/BORON CONCENTRATION DILUTED
IMPROPER VALVE L INEUP/UNIT-1 VAL CLOSED INSTEAD-2
OPERATIONS TAGGED WRONG DAMPER OLY OF SERVICE
IMPROPER VALYE LINE-UP CAUSED TRIP CF BLOWER

RAD MONITOR NOT VALVED IN WHEN REQUIRED

PRESS REGULATOR VALVE SET FOR TOU WI PRESSURE
VLV¥S. 2Iw015460155 OPEN wHEN REQ. TG BE CHNOSED
ORAIN wiv OPENED TU 20 ACCUMLINSTEAL OF 2C ACCUMe
DISCHARGE VALVE OF DILUTION BLOWER MISTAKENLY SHUT
"BUTRAIN PENET RN WENT . SUCT.ISOVLV<CLCSED WHEN R-
HIGH PRESS TRANS RCOT VAL CLOSED ON STARTUP
IMPROPER VLV LINELP TO CHAN.A NARROW RANGE PRESS,-
INCORRECT wiV LINEUP CNTNNNT 1S5S0 SYSTEN Py-15
CNTNMNT PURGE € 130+ VALVES CPEN IN VICL. OF T.S5.
ISCL VALVES INADVERT OPENED BETW SPRAYESHUTOOWN ==
VALVE FOUND CLECSED TO PRESSURE SwiTCH

FAJLURE MECHANISH

PERSONNEL ERRCR/ZINPROUPER VALVE LINEULP
PERSUNNEL ERRCR

PERSONNEL ERROR

PERSONNEL ERRCR/POSSIBLE PROCEOURE FPROBLM
PERSONNEL ERRCR

PERSONNEL ERROR/NEITHER VAL TAGGED FOR 1D
PERSONNEL ERTOR

PERSONNEL ERRCR

PERSONNEL ERRCR

PERSONNEL ERRCR

PERSONNEL ERRCR

PERSONNEL ERRCR

PERSONNEL ERRCRIWROTE 1-2 INSTEAD OF 3-)!
~ECUIRED TC BE CPEN//PERSONNEL ERROR
MAINT.PERS.LEFT VAL wiTH IMPRCPER LINE LP
~TRANSMITTER//PERSONNEL ERpOR

PERSONNEL ERROR/ZFAILED YO cLOSE

INPROPER TAGOLT OF VALVES/PERS TNNEL ERROR
~=COOLING SYSTEMS//PERSONNEL ERROR
PEPSONNEL ERRCR
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LFPRTPER WALVE CONFLGLRATION

FAILURE MODE

VALVES 2-8%-612 AND 2-85-61% FOUND IN CLOSED POST
VALYE ELL1-FOOAE FOUND LINED UP CLOSEDFREQ OPEN
INCET WALVE TO CONT RADIATION MONITOR FOUND CLOSED
BONNET VENT WLS 2-832-FOAGBEFOATE INADY.LEFT CPEN
SAFPLE VALVE ON SUCTION SIDE OF PUMP IN CLOSED pOS
VALVE TO [SOLATE FLOW SWITCH FOUND WALVED Cul
DISCHARGE VALVE DENIN H20 TO RIVER LEFT QPEN
ISO.VLVYS TO SWITCHS.CLI1-NOIIECF (N CLOSED POSIVION
VALVE ON MAIN STN COLLECTY SYST INADVERTENTLY CPEN
RECOMBINER~COMP INLET-SUMP ORAIN VYLV IMPROPER Lysu
FEEDWATER BYPASS OPENED WHEN REQ TO 8¢ CLOSED

ThC MANUAL VALVES WERE OPENED IN VWIOLATION OF 1.5.
MOAFP & TOAFP RECIRC BYPASS ISC WLWS OPEN
CONTAIN.~TO-ANNULLS DIFFER.PRESS.SuTCH. WLVED OUT=-
LOOP A TEMP DETECTOR MANIFOLD VALWED OUT

INPROPER WLY LINEUP (BORIC ACID STORAGE Tawmx)

#12 S/6 MSIV WAS CLOSED WHEN IT wAS REGQUIRED T0 P
3 WALVES CLOSED WHEN REQ OPEN(CLCSED TU STOP LEAK=-
VALVE CLOSED WHEN REG CPENITC ISCL ANCTMER VALVE=-~
ISOL VALVE TU FLOW CONTROLLER SHUTISEE 023095)

FAILURE MECHANISH

PERSONNEL ERRCH

PERSONMEL ERRCR IN WALVE LINELP

PERSONNEL ERRCR AFJER FILTER CHANGE
PERSONNEL ERRCR/NCT CLOSELAFTER MAINTENAN
PERSONNEL ERRCR FAILURE TO OPEN WAWVE
PERSONNEL ERRCR

PERSOMNEL ERROR

PLRSCNNEL ERRCRILNCLEAR PROCEDLRES
MAINTAINENCE PERSCNNEL ERRCR

MAINTENANCE PERSONNEL ERROR

RAINT TECH FAILED YO DISCONT Puk SUPPLY
PERSONNEL FRRCR

PERSONELL ERRCR

~BY MISTAKE//PERSONNEL ERRQR

PERSONNEL ERRCRITCOX OUT SAFETY CHANNELS)
PERSCNNEL ERRLCR

~EMAIN CPEN//PERSCNNEL ERRORINAINTENANCE)
~RAD MCNITCRING LCST)//PERSONNEL ERROR
~=FCR CLEANING//PERSCNNEL ERRCRIMANAGENT)
PERSONNEL FRPOR/VALVE REQUIRED TO BE OPEN
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IMPRUPER VALVE CONFIGURATION

FAILURE mODE

AUX.FDBTR WLWS AFZ996608 SHUT;NS107A,AF38716728K,0
HI POINT VENT(HP-TZINOT VENTED AS REQUIRED
EQUALIZCR WALVE ON FLOW INSTRUMENT FOUND OPEN
PRESS S» FOUND ISCLATED AFTER TESTING

ISOLATION VALVES TO PRESS. SwITCH LEFT CLOSED
WALVE 10 LEVEL SwiTCH LEFT CLOSED AFTER TEST
ISCLAVION YaLVE TO DPIS~76 FCUND CLCSEGCISEEQ20806)
ISO VLVS FOR PS4312C & PS4215C IN CLOSED POSITION
DIFF PFESS Sw ISOLATION VALVE FOUND wALVED OuT
DIFF PRESS Sw FOUND VaLvED OLTY

MM STEAM INST FLOW RACK NOT VALVED IN AFTER TEST
PRESE Sw FOUND VALVED OUT wHEN REQUIRED OPEN
CPERATICN OF CONT.VAL CAUSED VIOL OF CNTNANT INTEG
VALVES CN O/P CELL WERE VALVED IN WRONG

WALVES ON #PCI ROLYE FROM cOND Tr TO TORUS L/ZU INP
SHULI-OFF VALVE ON PS-10-1000 CLOSEDsVICL OF T1.5.
SHUIOFF VAL UN PRESS Se PS-3-%-120 CLCSED,T.S5.vipL
®"B® RHR PMP DISCH.VLVS. SHUT WHEN REQ, TO P& CPEN
SI PHPS COMMON SUC.WLY(B46)IN IMPRCPER POSITION
INCRT.VLY LINUP FOR TESY,CNTENT SPRY ACCID.TURN ON

PERSONNEL
FERSONMEL
PERSONNEL
PERSONNEL
PERSONNEL
PEXSONNEL
PERSONNEL

FALILURE MECHANISH

ERRCR; INPROPER WLY LINEUP
ERRCE (REMOWED FROW TEST 15T
ERRLR

ERRCR

ERTOR AFTER SURVEILLANCE
ERRCR

Errln

ERROR OF PERSCNNEL PERFORN, TESTING

PERSUNNEL
PERSUNNEL
PERSONNEL
PEASONNEL

ERRCR
ERRCR
ERRCR
ERRCR

TEST COMMECTICN PLUG REMOVW. FROM wLyw/TEST

PERSONNEL

ERRCRIRLINED D/P CELL)

OPERATOR ERROR/ TESTING PERSONNEL
VALVE CLCSED OURIMG INST TEST, w0l RECPEN

TESY PERS
PERSONNEL
PERSONNEL
PERSONNEL

CLOSED WLY DUR TEST,NOT REQPEND
ERRCR
ERRCR/DYD NOT CPIN WLV AS RECR.
ERRLR
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IMPROPER VALVE CONFIGURATICON

FAILURE MODE

VALVE LINE~UP INCORRECT//NEW VALVES WERE INSTALLED
TWO SERVICE WATER VALVES ISOLATED WHEN REQ OPEN
MOV FOUND IN INTERMECIATE POSITICN/SINCE PREV TESY
VAC RELEIF VALVE F310 FCUND CPEN WHEX REQ CLUSED
VALVE $F~-22 wAS NOT CLOSED(A SPILL RESLLTED)
PERJCYCLED BSV=36 ALLOWING NAOH INTO THE RCS SYSTM
VAV SuV=151 wAS IN SHUT POSI.iGIVING CONT.TEMP.ALA
VLY Suv-151 WAS CLOSED WHEN REQUIRED TC BE OPEN
SWY=1510IND.COOL «MTR SUPVLVISHUT WHEN REQ.TO DPEN
VALVE wOW=476 WAS LEFY OPEN AFTER SYS MODIFICATION
AUXLFONTR.¥LVS AF5996608 CLOSEDIT.S.VICLATION

VLV 20LPSw=241 FOUND THROTTLED WHEN REQ. OPEN

ORAIN VALVE NOT IN PROPER LINEUP

IMPROPER VLVe LINEUP TO RM=2A(COCL.LEAK DET.SYS.)
IMPROPER VLV LINELP ON =a™ MAKEU? AND PURIF, PUMP
ISOVLY ADD<YC AUX SPRAYLN DUR.PRIDR OUT.LEFT SHUT
04 HALON SUBSYSTEM INADVERTENTLY DISCHARGED

Twl PRESS CP RELIEF VALVES OPENED WHMEN REQ CLCSED
CONTMNT PURGE WALVES OPERATED IN IMPRCPER MODE
ROOT VALVE TC LOw PRESS SW PS-1017 IN CLOSED POSIT

FAILURE MECHANISH

~=hITH CPEN/CLCSE INCICATICN ATVYPICAL
FROZEN FLOW SWITCHES(HEAT Tart NEEpED)
PERSONNEL FALLED TO ASSURE FULLY OPEN
PERSONNEL ERRCRUINVERTED SIcnaL)
PROCEDURES WERE INADEQUATE

PROCEDURAL INADEQuUACY

PRUCEDURAL INADEQUACY

PRCCEDURAL INADEQUACY

PROCEDURAL INZDEQUACY;THIRD DCCURENCE
PROUCEDURAL DISCREPANCY(PERSONNEL)
PROCEOURAL DEFICIENCY;TESY PRCCEDURE Rivl
DEFECTIVE PROCEDURES

ERROR IN PROCEDURES

INADEQUATE PROCEOURES

PRUGCEDURE AND PERSONNEL ERROR

VLV NOT INCLUDED IN WLV LINEUP/PROCED.ERR
INADEQUATE PRCCED. RESULTED IN IMP.VWLW.LU
TECH PULLED FLSESSDEFECTIVE PROCEDURES
INADAGUATE CNTNMNT PULRGE PROCEDURES

VALVE NCT ON PRESTARTUP CHECKLIST
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IMPROPER VALVE CONFIGURATION

FAILURE MODE

INCORRECT WLV L/U;SBLC SYSTEM-BORON TANK
OFF=GAS SAMPLE VALVE FCUND CLOSED,REQUIRED CPEN
VAL ON AIR EJECT MONIT SYST POSITIONED IMPROPER

BCTH RCIC ISOLVLVSe FOUND CLOSED WHEN REQUIRE.OPEN
STANDBY LIQUID CONTRCL VALVE 1101-23 CLSD T.S.vIOL
THE RuST WAS DRAINED TOO LOW DUE TO INCORSWLY L/U
CONT. PURGE VALVES OPENED PRICR TO ALLCWABLE CONDS
RHR PUMP SUCTION VLV 87014 CLOSED wHEN REC, CPEN

RHR VENT VLVe CPEN,WHEN IT SHOULD HAVE BEEN CLOSED

AUX FEEOWATER VALS PCV=F2-159A,~1558 IMPLLINELP

PUMP INLET VALVE FOUND NEARLY SHUT/AUX FEED INLET

ALR SUPPLY VALVE FOUND OPEN WHEN REGUIRED SHLY

FAILURE MECHANISH

DISCREPENCY IN PROCEQWRES

PRCCEDURAL ERRCR

VAL wAS IMPROPERLY TAGGED

DEFECTIVE TESY PRCCEOURE

INADEQLATE PRCCEDURES COVERING VALVE POS
PROCEDURAL DISCREPENCY

PRCCEDURES DIFFER BETWEEN UNITS 1 ¢ 2
INADEQUATE PRCCEDURES

DEFECTIVE PROCEDURES

CHECKOFF SMEET DOES NOT LISY NORM vAL POS
POSITION REQUIREMENT WILL GO ON CHECKLIST
DEFICIENT CPERATING PRCCEDURE
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VALVE REPORTS SORTED BY COMPONENT
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MCTOR OPERATED VALYE (ELEC.)

e S —

FALLURE PODE

-

FAILURE MECHANISH

-

CECAY HEAT VLV DHV~4 wLLLL NGT CPEM FRLA CUNT.ROGM CALSE OF FAILLRE UNKAORN

RER MOV FAILED TO UPEs DURING TESTINGIFV=26106)
FER PMP 10 TORLS SUC.VLV EL1L-FOO4D wOLLD NOT CPEN
FECL FEED INJ VALVE E41-FOCS FAILED TO OPEN ALTC
FeColaCo INJECTION WLV E51-FC13 WOULD NOT GPEN
FrHR WiV ELL1-FOCS wOULD NOT OPEN FRUP CONTROL ROOM

SLCTAON VALYE MO=~2-1%01-5A FAILEC 10 CPEN

LPCL WX DISCH VALVE MO3-1501-3A FALLED TC OPEN

VALVE PO-3-1501~-5C FAILEC TO OPEN
FPIC VALVE E4L-FOO6 TID NOT FLLLY OPEN

VALVE 23 MUV 56 FALLED YO OPEN OM YEST SIGNAL
LPCL MUV (RHR-258B) FAILED YO OPEN LURING TESTING

CNGNNNT SURP IS0 VAL WCLLD NCT FLLLY OPEN

SAGETY INJ PUMP SUPPLY VWLV Mv=-32183 FAILED TO OPEN
CHEMICAL ACLITION POV-CS-2028 FAILEC TC GPEN /TEST
FCy (PL-MOV-547) FALILED TO OPEN CURINE TESTING

kKR INCV-BT7008 FAILED TO COPEN CURING TESTING

RuST CUTLET VALVE 2MLV~-vCi12E FAJLEL TC CPEN

BC CONT. ISOLATIUM WLV (1CVOE) FAILEC TO OPEN

FhR VALVE EL11-FOC4A FAILED TC CPENCPLTCR PRLELEM)

TIGHT FACKXING /PDSS STICKING SEAY

CALLE OF FAILLRE UNKNOWN

UNKNOWN/TESTING CCULDNT DUPLICATE FAILURE
MU CALSE FCR FAILURELFCUND

CAUSE CF WLv NOT OPENING, NUT GIVEN

CALSE UMENDWN

CALSE LMENOUN

CALSE UMKNCHN

CAUSE UMKNCHN

CALSE UMKNOUN

UNKNCWN/nALRORTH AKD LIRITORGUE INVESTIG.
CAUSE LMENCuN

UNKNCUNZ STEN wAS LUBRICATEC/MEXT TRY R
UNKNCuM

UNKNCHM/7SUSPECT CARAGEC MOTUR CABLE
UNKNUGN/SORETHING CALSED THERMALS TU CPEN
UNKNC WM

VERSONMEL/VALVE HAD BEEN JANMED SHUT
PESSUNMEL ERRCR/CUVER LEFT LOCSE/WATER LK
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