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l

AUTOMATIC DEPRESSURIZATION- 7 l

0 1/28/91 !

TABLE I.C-1 i
SYSTEM MALFUNCT!095 i

MALF EQU l
INO. MALFUNCTION TITLE /RAN1E/CAUSE S EFFECT NO.
;....... ................................................................ .....

fAD301 GENERIC ( 4,3) 01010

CAUSE: FAILURE OF TIME DELAY (2E-<4, 2E-(11) :

PLT ST At100% P3 43R/ ADS I4!TIATION SIGNAL'8R!$ INT-

EFFECTS INSERTION OF THIS MALFUNCTION CAUSES-TH3 SELiCTED ADS :

CHANN!L T!dERS TO FAIL TO TIMO OUT AND DP!N THE ADS REL*Et i
VALVES W4EN AN ADS AUTO I NI TI aT I ON = J I G'd L~ I S PA!SENT. 'I F
ONLY ONE ADS TIMER IS FAILfDr NO EFFICTI WILL 35 08 ERV!0s !
THE OPERTIONAL CHANNELS ADS TIMER T!XES OUT AFTER 105 StCONDS !

AND OPENS ALL THE ADS RELIEFiVALVES.: IF 80TH CWANNTLS }
ARE FAILEDr ALL N04 VAL ADS SYMTEM INITIATt0NDIN0!*ATIOi9 !

WILL 3E 03 SERVE) UNTIL TH: 105 SEC01Ds:HAVE iLA5!'Dr
AT WHICH TIME THE ADS RELIEF 1 VALVES w!LL NOT OPEN.
THE RELIEF VALVIS 3 AY 3 E - OP EN 2 01 USING T di!R M IND $ WITC H'S ;

04 CAN QPEW ON~HIGH REACT 03 Po!SSUREr.aVT-WILL:NCT~0 PEN '
-s

AUTOMATICALLY (FROM AN A)$ SYiTEF AUTO S IG 1 AL) - UNTIL TM ?-
MALFUNCTION IS REMOVED. IF THE' MALFUNCTION IC INSERT!0 !

AFTER THE ADS TIMERS HAVE-TIMED OUT, NO EFFECT0 WILL *! '

OBSEPVED.
t

IF A SMALL 3REA0 LOCA CON 0tTt0N. EXISTS 1AND:THE-4PCI' i
AND RCIC SYST!MS D0.N07 :tiiATICaLLY START-WHEN !
THE MALFUNCTION IS ACI ?HE RATi AT WHICHETHE !
REACTOR Is DEPRESSU41ZE0-COVLD 35^sIGNIFICANTLY LONGiR. 4
THE LOW PRESSURE ECCS SYSTEMSLWILL1407: PROVIDE WATER:T.0: a
idE REACTOR VESSEL UNTIL-IT-IS DE#R*SSUSIZED:!UFFICIENTLY. . i
Td! 4AIE OF REACTOR P3!S$URE AND-LEVEL 10ECREASE!WILL-BE' ;[
CONSISTENT WITH t! ASS AND ENI AGY' 9 4LANCd5 04-THEJVESSEL. 1

;
-

NO ANNUNCIATORS ARE-DIRECTLY ASSOCIATED-WITT THIS H MaLFJNCTION.
|t
,

. .

-REMOVAL.0F _THE~AALFUNCTION RESTORES!THE OPERATION Of TH-_
ADS.TI*ERS TO NORMAL AND OPEN! TH!'A03 4ELI:,F-VALVESJ4F'I '

-105-$5CONDS IF THELINITIATION?SISNALS AND.PERMISSIVES ARE-
STILL PRESENT.

~ i

|
REFERENCES: M-1-3-54 _ ADS SYSTEM;ELESENT WY D AG'AM.- 1
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f''}1/28/91 AUTOMATIC DEPRESSURIZATION 8 -

v
TABLE I.C-1

SYSTEM MALFUNCTIONS

MALF
, EQU

NO. MALFUNCTION TITLE /RANiE/CAUSE & EFF*CT NO. <

....... ................................................ ............... .....

IPh02 THREE MILE ISLAND ACCIDiNT (3J4 21UIVALENT) C012

TYPE DISCRETE

CAUSE:SIMblTANEOUS ACTIVATION OF MALFUNCTIONS MSS 06A/3/C/Dr ALL
M31V'S FAIL 5.4JT; MSSO/C, T4I C 3PV 3 TICK 3 OPENJ HPC01,
HDCI FAILS TO AUT0 START AND PCIO?, ACIC 8 AILS TO
AUTO START.

PLT STA:100%

EFFECTS INSERTION OF THIS MALFUNCTION OAUSES THE SI MULT ANEOUS
ACTIVATION 05 MALFUNCTIONS MSS 0e A/B/C/D. ALL-MSTV'S
FAIL SHUTJ MS30CC, THE C S1V 3 TICK! JoiNJ H 8 C 01, HPCI F4ILS
T0 AUTO CTA?.T AND 3CI02, 'CIC FLIL; TO'AJTO STA;T. THE
REACTOR SCRAM 3r MAIN TUC3INE TRIPS, AND RECIRC #U*PS TRIP
AS THE AUX SWITC43 EAR SUSSES FA3T T9ANS'i* TO TdE

(''\ STAPTUP 30U9CE3. REACT 0d P9545UPE INC4EAS!$ TO THE RELiff(/ VALVE'3 S ET P D I NT )); TO DTC4Y H At aNS a; p!LI7F VgLVES
OPERATE TO LOWER REACT 04 84 ESSURE. RELIEF. VALVE A0-2-71C
REMAINS OPEN AFTER FRISSU7E HAi 0?C4se3E0 TO LESS THA4
1105 PSIG, AND WILL RE.1 AIN OPFN THn0VG40UT THE *ALFUNCTION
UNLESS PRESSURI DECREA3ES TO LESS THAN 50 PSIS. REACT 00
PRESSURE SLOWLY DECREASES DUE TO FLOW T49U T4E STUCr-OPEN
RfLliF AND REACTO' WATER LEVEL 020REASIS-331 TO THE PASS
LOST-TO THE SUPDRESSION POOL. dHEN 4ATil LEVEL DECRIAS?S-
TO O INCnis A 350VP II AND III ISOLATION OCCURS, ISOLATING
THE 28IMA4Y CONTA!NMENT AND SitiTING T4E S*GT SYSTE'. WWEN
4ATER LEVIL diACHGS '.3. ThE 9?CI AND ACIC SY3 TEM 3 *ECEIV:
A N' A U T O START 5IG1AL JUT BOTh SYSTEMb FAIL TO START. WH?N
REACT 3R PRE 3SURE DiCR: ASIS LESS THAN THE DISC 4ARGE PRESSURE
OF THE CONDEt, SATE DUMP 3 TdiY 4!LL FILL-THE RPV SOL 10 AN?
.ATER DILL FLOW THROUGH T4J Sov TO THE SUP:2ESSION POOL. IF
REACT 01 W ATE; LIVIL DEC 8E A3:3 TO- LISS T HAN -15) -INCHES PRIOR
TO PRESSUDE LO ERING liLOW Tdi CONDENSATi~ PUMP DI SC H ARGF
PRESSURE, A #CIS 34CU? I I;CL4T'JN JCCdRS, THE CORE $5 RAY AND
L?CI SYSTiMS AUTC 8TAPT, iUT 0] NOT t1 JECT WATER INTO THE
CORi-UNLESS REACT 04 PSESSURE SICREASES'LESS THAN 450 PSIG.
S35 MALFUNCTIONS 4PC01 AND 4C!01 801'DiSCRISTION/INSICATIONS
0 THE 'A!LURf CF iACM TO AUT2 rTAaT.-

THE ANNUNCIAT940 3IRECTLY A4 SOCIA'iD WITH THI3 MALFUNCTIONS ARE:
! /"h
; ) SAFTTY-RELI?F VALV2S 03: N 205L-

,

9AI1 i T ! A .d ISO VAL 951 10T 'ULL Oi!N T 1I 8 205L-
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p 1/23/91 AUTOMATIC DEPR!SSURIZATION 9

("I TABLE I.C-1
SYSTEM MALFUNCTIONS

f4ALF E2V
NO. MALFUNCTION TITLi/4AN3E/CAU3E & EFFECT NO.

....... ................................................................ .....

REMOVAL OF THE MALFUNCTION DEMOVit 4ALFUNCT'ONS HPC01,
RCIQ2e AND MSSO f. / S / C / D .

REF: 1-1-3-23 PCIs ELECTRICAL SCHIMATIC DI A3R A Ms
A-1-3-52 AUT0AATIC SLOWOOWN SYSTE*, ELECT 4! CAL
4CmiMATIC D!aGRAM, S;-1-1-14 R S F. FL2CTRICAL SCHE *ATIC
DIA3<AM.
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(-}1/28/91 AUTOMATIC DEPRES$URI!ATION 10
~

TABli I.C-1
SfST!M MALFUNCTIONS

4ALF E00
NO. NALFUNCTION TITLE / RANGE /CAUSE 5 EFFECT No.

-.....- .........-..........--......-..............---...----..---..... - ...-.

MS$06 REACTOR FRESSUaE t! LIEF VA VE FAILU12 C0il

TYdE GENERIC (A-L) VARIAPLE 0 100T

CAUSE: MitMA41C3,L FAILUH! 0F RtLId F VALVE *ILOT. 103T SEVERITY
IS EQUIVALENT TO TH! V4tV! 921N3 F'JLL OPEN.

PLT STA 100 POWER

EFF EC TS INSERTION OF THIS MALrutCTION C40$is T*C ? ELECTED RSV
TO FAIL Ti THE INSTkJCTORS !PECIFIsb VALute 0-1004
WHikE 1004 Is FULL OPIN. THE RtLI!FS ASb3CIATED WITH
THIS MALFUNCTION ARE:

Ag A C-|-71 A gg 4 0
4 71 g jg 4Q-J.7]J

5: AU-2-715 =F A0 2-Tir <a Aj-2-71K
C A0-2-71C G: A0 2-719 La A0-2 71L

( Dr A0-2-71D H A0-2 '1w

IF THE RELIEF IS FAILED CLOSED (3%) THEN IT WILL NOT OP!N
REGARDLE5E OF REACTOR PRESSUR! OR IF AN ADS.4UTC OPEN
SIGNAL IS RECIEV!Dr CR USIN3 IT'S HAND SWITCH.

IF THE RELI9F IS FAILED QPENs REACT 04 s AT ER LEVEL INCREASES
DUE TO SJELLr THE O! CREASES T7 A SLIG 4TLY- LOWED LEVEL THAN
NORMAL DUE TO Thi FEEDWATER CONTROL SfStiM.SEEING A-FEED
FLO./ STEAM FLC M13PATCF. $TEAV FLO'd IN Td! VAIN STEAM LINE
THAT TH4 RELIEF V4LVE Is LOCATED ON INDIC AT ES A. LOJER STE AM
F L O 'a' . ?sACTOR P3di? SiCREASES, THIN INCREASES TO A LOWER:
VALUS THAN BEFORE-THE dALFUNCTION WAS INSERTED. 'EACTOP
PRES $URE DiCRfAS!J THEN INCRELSIS WHEN THE CONTROL VALVES
CLOSE TO MAINTAIN ?9ESSURI. GENERAT0* OUTPUT DECREASE 4
ABOUT 70 MnE. T0E03 TiAPERATURE AND LEVEli AND RELIEF
VALVE D04NST4EAd TEMPERATURE INCREASFS. THE RELIEF VALVE
INDICATES ODEN On THE 22C AND PtNFL C13.

THE ANNUNCI ATO|<C 31*4C TLf A3SOCI4tE3 4ITH THIS MALFUNCIION ARE:

SAFETY RiLIEF VALVE OPEN - C205L-
BL3WJ0eN SEL!i: V Ald t$ ' 4IGH T!9PER A TUR.i - C? O3 A A

REMOVAL OF THE.TALFUNCTION'*ESTORES THE OPERATION 3' TH1r EFFECTiD_RiLIEF_TO NORMAL. IF1THE RELIEF CLOSES,LREACTOR-'

PRE! JURE 11CRIAS!i AND THE CONTROL VALV!J 0 PEN TO M4INTSIN
RIACT-)R PR:3 SURA. GJNiRATOR 097/0T INCti4SES'TO 9WE.

---____:
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1/28/91 AUTOMATIC DEPRES$URIZATiON 11
s

TABLE I.C-1
SYSTEM MALFUNCTIONS

MALF EQU
NO. MALFUNCTION TITLE /4AN3E/CAUSE 4 EFFECT NO.

........ ................ ............................................... .....

REACTOR W4TE4 LEVEL D!CPsk$i$r TH!!. INC4fASf3 TO IT'S NORMAL
lev!L. REACT 0; POVER I,iC R 9 A S E S, THEN DECREASES TO 100%.

42F: 1-351 NUCLEAR 212 Lit 3120.
,
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11/28/91 AUTOMATIC DE*RESSURIZATION 12

TABLE I.C-1
SYSTEt MALFUNCTIONS

MALF EQU
NO. MALFUNCTI0d TITLE /RANIE/CAj;( ) EFFECT- - fl 0. -

.

....... ................................................................-.....

MSS 00 REACTOR PRES $URE' RELIEF VALVE 3 TICKS 0P!N C010

TYPE: GENERIC (%-L)

C AUSE:SECOND ARY PISTON J A'i$ A F T !p HELIEF-VALVE A:TJATION.

PLT STA:N/A '

EFFECTS: INSERTION OF THIS 98L8 UNCTION CAUS!$ THE--iELECTED-ROV
TO $ TICK OPEN: AFT!A-ACTUATION AND. REMAIN OPEN UNTIL T4E
MALFJNCTION 13 REMOVED.

THE RELIE F 3 ASSOCI ATED' v!T,4 THIS M ALFUNCTION ate:

A: A0-: ~71 A _E: A0-2 11E J: 40-2-71J
5: A0-2-719 F: A9-2-71F -(:- 4 0 -2-71 X .
C: A0-I-71C 3: 40-2-71G L: = 40- 2-71 L -O Dt A0-2-71D w A0-2-719

THE RELIIF INDIC ATES OPEN AFTEE THE CPEN SIGNAL IS'9EMOVED
(EITHER REACTOR PRESSURE, ADS, OR WITHi!T'31 HAND SWITCH) ON.
PANEL C03 AND THE PPC. TORUS TEMPE4ATURi AND LEVEL CONTINUES-
TO INCREA3ES. ~ RELIEF VALVE _D04NSTTEAM: TEMPERATURE INDICATES: o
T4AT THE RELIEF-'IS OPidi. AND - THE PL ANT _ S AFITY RELIE F V ALVE;
OPEN ANNUNCIATOR W I t '' NCT CLEAR._ ' REACTOR 1W)TER LEVEL REACTS'
IN ACCORDANCE VIT4 NASS AND ENir3YD?AL%NCE3'ON-TH2'REACTOP.-

-SAFETY RELIE' VALVS-.0 PEN.--C215L'
BLOWDOWN RELIEF VALVES HIGH- TEMPER ATURE:- C203 A A:

REMOVAL OF THE VALFUNCTION:RESTORESJT9510*IPATION 0F THEL
EFFECTED RELIEF TO NORMAL.

REF: M-351 ' NUCLEAR BOILE R L P5IDr ?M-t-JJ-16 L S AF ETY/ RELIEF
VALVE iODEL $7F TECHNICAL MANUAL.~

R EV. -1 ' t
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1/28/91 ANNUNCIAi0a5 11
%

TA?LE I.C-1
SfSTEM MALFUNCTIONS

MALF EOU-

NO. M ALFUNC TION TITLE /R ANGE/C AUSE & _EFFECT NO.
....... ................................................................ .....

ANN 01 CONTROL ROOM ANNUNCIAT0k MALFUNCTIONS

1YPE GENERIC (A-L)

CAUSE BLOWN FUSS ON POWER SUPPLY TO ANNUNCIATOR

PLT STA: 130% DOWdR

EFFECTE: INSERTION OF THIS MALFUNCTION CAUSES THE INSTPUCTOR SPECIFI80
GROUP OF ANNVNCIAT00$ TO DEENERG!ZE. ALL ANNUNCIATOR WINDOWS
ON THE'EFFECTE) PA1Ett WILL iTTIN30i!H IF ON. IF THE AUDIBLE
ALAkN IS SOUNDING SEC AU0E OF A'4 ANNUkCIAT*7 IN THE AF#ECT2D
G80VPr THE HORN $1LENCIS.
THE AC(, TEST AND FESET PUS 93UTTONS ARi NOT AFFECTES 'Y
THIS GROUP 0F MAL 8 UNCTIONS.
THE ANNUNCIATOCS AFFECTED SY THIS MALFUNCTION 48E:

\i 1At F POWER SuoPLY ?ANil 3900* AFF8CTIPx_/ ...... ............ ..... .....................

ANN 01 A 20C254A 2PSA C225 A-

C 203 A-
C003 AA
C204 C

ANN 013 2]C2543 20P3 C 21.6 E
C203 5
C?)3 BB-
C234 *

ANN 01C '20C254C 20PC C226 C
C23$ L
C203 C
2.P 4

ANN 010 20:2540 2F50 C226 0
C736 R
C?14
C203 0

ANN 01E 20C255 ??oc- C206 L,9

/'
__

C207-trR--

O' '
E C ?]9 L e .o

ANN 01F 20C25$- 2000 'C205 LL,L,R,Rc

._ .-.
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('}1/26/91 ANNUNCIATORS 12(
TA9LE I.C-1

SYSTEM MALFUNCTIONS

HALF !QU
NO. AALFUNCTI3N TITLI/ RANGE /CAUS! & EFFECT N0.

....... ................................................................ .....

C204 Li"rP

ANN 013 2]C253 2not I?12 Let
C224
??10
C200 L,2

ANN 31H '3C255 30C203 trR

ANN]1) E-124.T-3 2]939 C101 Let

ANh01< 125VDC 20025 C0043r
240?! 176 L,R

ANN 01L 1*S4-d-C 00?20 C 41 )

O
OF THE ANNUNCIATOR SYSTEM TO NORAAL AND'RE3 LACES THE OLOWN

~

FUSE.

REF: ALL UNIT 2 MAIN-CON ROL ROOM ANNUNCIATM SYSTTM
ELECTRICAL SCHEMATIC DIAGRAMS, E-26/ E-237

Riv, A

SUPPLIMENTAL INF011MATION:

THIS FAG: DOCUMENTS WHICH PANELS SUPPLY POWER FOR THE
ANtJUNCIATOR PUSH 90TTON3 AND ALARM HORN 3.

ACK TEST S 3ESIT alas w govN
BOX PAL '/S PNL P/S *NLL P/S

206 Li? CCC7A ?PCD C0074 2PPC COS? 2PD9
237 LeR' C005A 2 Pop
203 Le9 C011 2P90

&

236 LeR C007A 2 PPD !

235 LLil C003A 2 PPD C005A 2asa C;!? :DP)
203 RiRR C012 2?PO
204 L,M,R

,_

f \
(/ 212 L,R CC07A 2080'

213 C305A: ?'PC

1

1

- -
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I \1 /2 8/ 91 ANNUNCIATORS 13V
TA3LE I.C-1

SYSTEM MALFUNCTIONS

MALF !3U
NO. VALFUNCTION TITLE /<ANGE/CAUSE S EFFECT NO.

....... ................................................................ .....

C012 ??po C 012 2P>C C005 2000

h0TEt IN ALL OF THE ABOVE GDOU?$, ANY ONE OF THE THoE( ACV
PUSH 5UTTONS WILL A C KN04'L ED 3 5 T H AL ARMS IN ANY GROUP.
THE TEST AND RESET PUSHiUTTONS ONLY APPLY TO THE!%
I NDIC ATED JG OUP.

ACKe TE"T ? 4ESET */t ALARM H04N
PNL P/S PNL P/S

214 CJ26? 2P*A CO'! 'FS)
226 Ae9ste)

209 Li; CJ24 2*?A CO24 2 PPA
224 !309 Le.t

{~)T%
203 Ar3ec,0 C03 29PA CO3 ?PDA
203 AAr39
204 Bit

284 C03 ?PSC C33 2PDA

201 trR C007A E-124-T-3 COES 2 PPD

196 LiR 231 2A325 ?31 'l P s A

C310 230 1PS4 '4-0 230 N/A

43X COU49X ED:ACS C0049X NOTE-
NOTE! ALARM P/S = 2 PPA .AND. ACS EXR 23.

REV 2
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1/28/91 ANNUNCIATOR $ 14 -;
i

T ABL E -- I . C-1 !
'

'

SfSTEM MALFUNCTIONSf i
y

MALF
. . _.

EQU
tNO. MALFUNCTION TITLE / RANGE /C40$! 1 EFFECT' NO.

....... ................................................................v..... ,
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( ) 1 /28/ 91 ANNUNCIATORS 15

TASL8 1.C-1
SYSTEM MAtSUNCTIONS

MALF E00
NO. M ALFUNCTION TITLE /R ANSE/C AJSE & E FFECT NO.

....... ................................................................ .....

ANNO 3 CRY WCLF ANNUNCIAT09 ALAdv 03 DEFTAT

TYPEt0dht.IC

CAUSE:!1STAUCTOR INiCIATES

PLT STA 130% P] dea

EFFiCTStTHIS PSUEDO MALFUNCTION IS IitTIATED 9Y TWE INSTRUCT 08 VIA TH8
INSTRUCTOR STAT 101's ORT. THE INS T 'UC T0' WAS T*E AEILITV TO
CALSE ANY SINGLE OR MULTI #LE ANNUNCIATORS TO ALARt4 SPURIOUSLY.
SIMILA9LYr THE INSTAUCTOR CAN CAU35 ANY SI4GLE OR MULTIPLE
ANNUNCIAT095 TO 31 DEFEAT!0, T'iAT 13e W9F.N THE CONDITIONS IN
A SI"ULATID SrSTEM wAP,0NTS'A1 AL$AM TO 3T ANNUNCIATEDi TNERE.
13 NO AUDIBLI NOR VISUAL A>AR* IN THE C3NT10L 400M AS LSN3 AS.

THAT 3?ECIFIC ANNUNCI ATOR IS DEFEATED.

P

_
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( ) 1/28/91 CORE $ PRAY SYST!M 10

TABLE I.C-1
SYSTEM MALFUNCTIONS

MALF EQU
NO. MALFUNCTION TITLE / RANG 5/C&JSE % EFFECT NO.

....... ................................................................ .....

CSS 01 CORE SPRAY 50 iP TRIP 0?O11 i

TYuEtGENERIC (4-D)

CAUSEtCOPE SPRAY PUMP MOTOR FAULT CAUSIS ACTUATION OF INSTANTANEOUS
OVERCUDRENT TRIP (1501).

PLT STA CORE SPRAY SYST!M IN OPER %TIO'J

EFFECTCtTHIS MALFUNCTION CAUSES A SH001 TO DEVELOP IN THE INSTRUCTOR
5 8 E C I FI E S CORE SPRAY PuhD. IF.TH! OUM7 IS STARTED 09 IS
RUNNINGr THIS 3HORT C%USE3 THE PUMP TO THIA 09 OVERCUR9ENT.
CORE SPRAY PUMP AMPS SPIs* SHARPLY UPAARDr THE CORE SPRAY
PUMP 3REA<ER TRIPSr AND AMPS GO TO 0. LOOP A/3 FLOW DECRYASES
AND A/C OR H/D pump'S CC10!NES DISIHAP3- *RESSURE D ECR3A SES.
IF THE EFFECTED CORE SDRAY-PU** IS RESTA9TED WHILF THF -

g- MALFUNCTION IS STILL ACTIVE, THE PUMP AMPS AGAIN SPI <E(g) S4ARPLY UPWARD AND THE PUSP-TA!as AS SEF]RE.

THE ANNUNCI AT0 AS DIDECTLY ASSOCI ATED WITH THIS MALFUNCTIONARE:
A-D CORE SPRAY PUMP TRIP C203A/9/C/D

REMOVAL OF THIS M ALFUNCTION ALLOWS THE OP ER ATOR TO REST A RT
THE EFFECT!D CORE SPRAY PUNP ODEAATION'TG NORMAL.

REFERENCEC: E-133 CORE SPR AY -PUMP 4.16 KV 3RE AXER. ELECTRIC AL
SCHEMATIC 0!AGRArte M-F.1 CORE SPRAY <?YSTEM P!I), M-1-00-7' CORE
SPRAY SYSTEM P40 CESS DIASCAP, M-1-JJ-21 CORE S* RAY PU'4 P ' MOT OR
GEA.

RIV. 2
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- - - . .a
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D)1/28/ 91 C OR E ' S P R AY::SY S T EM : 11 1'b
iABLE-I.C-1'

SYSTEM MALFUNCTIONS
,.

MALF
_. _ __ . . . . .

; E QO-
NO. M AL FUNCTION TI TLE /R ANG E/ C A'J S! 5 E F F ECT NO.

....... ................................................................ .....-

CSSO2 CORE SPRAY INJECTION VALVE FAILS TO.OPEN"
, , 000!I

TYPE: GENERIC (A-5) '

C40SE: CORE SPRAY MOTOR OPERATE 0 V A'LV E MO-.12 A / i . ST.EM| B'IN D S- IN
'

i<

,

CLOSED POSITION. -'

't
PLT STA: 100'. POWE9 t'

f

EFFECTS:THIS MALFUNCTION CAUSES THE INSTRUCTOR |$PECIFIEC'CO*E-SPRAY-
~ ~

OUTBOARD INJECTION VALVES TO 9IND-SHUT. :THE SELECTED VALVE: ;-

WILL--NOT'0 PEN 30% AN AUTC OPEN-SIGNAL-OP 1.YL.1??RATI E IT'S b
HAND SWITCH. THE LOOP A/B FLOW.-.RE4 Ails AT O A40 THE: PUMP
A/C OR 8/D MINIPUM FLOW VALVES REfAIN OSEN. IF. -TH E _ V ALVE t .-

IS OPEN WHEN_THE MALFUNCTION IS'INSEF,TEDF N0EEFFECTS-WILLt-BE
03 SERVED. THE VALVE:MUST tE Ff>LLY;3 HUT-BEFOREx-IT WILL.9IND~.;

f
'' THE ANNUNCIATORS:_D!aECTLY ASSOCIAiiD WITH;THIS MALFUNCTION.ARE )

SYSTEM I CORE SPRAY INJ FC T1 ]N ' V A LVE 3."0V E R CU 9 R ENT . C203A' q
SYSTEM II C0Ai SP R AY' INJ EC TION- V ALY ES P ERC UR D NT| -- C? O 30 ;--

.;
i

REMOV AL OF THI3 MALFUNCTIJN'WILL RESTORE THEeiFFECTED. CORE
SPR AY- IN? 'iCTION V ALVE ' A ND ; BPE AXER T TO = NORM AliOPER ATION.~ 9 Ji

i

i: REFEREN! A: M-36 2 C ORI'. S PR AYJ SY STEN PU MM-1 -S-4M C OR E
+

,

:5 PRAY SY STE M - ELIENT A RY4 DIAGiAM.
,

|' REV. 2
^

,

_

.

<i -

Ifi

a
'

1 .r

I s

y -.
-

e

i n k

I
a *

..

I '

1]
,

l'

!t .

( j .~i e
, I

# '

l,s 8 1

,

;)(
-

1 i
s

7
' .N mL . v- + a c* < iO+ ' ^ ~ *

' ''
, , ,, , , ,e . ,+ %.-



.

y_.p-@ JA/. 72?hsM, =i'eU@T_s|7??,VnO*fma.
4 5 W N 5. 7P t " 3?o @5 W R M V ,O r @ E_ F ~ 7 f *@ d ?? AI C_ ' y 31 % -@ f i ' [ m a.u-.?R "A

tm
@$N..M 0 " W N / [m-@n[g

, # e, . s . _ 4

[$[ @ %u- * #a#W ' '
,

i

ici*L*iTHIslDATA[IS?SUBJECTiT0/THE ?! RESTRICT *AN S iO N JTH E lT I TL E P A'G'E * .~ * * * '! l,

,

o1/28/91: REACTOR' WATER? CLEANUP 7 N

.TASti 1.C-0. . _ -
1- . . =-

$YSTEM-MALFUNCTIONS

MALF
. EQU:

NO.- i MALFUNCTION TITLE / RANGE /CAUSE SfEFFECT. NO.- ::....... ' ;j................................................................- . . . . .-

AdC01 RWCU' PUMP TRIP- 01030.-
-i

. -

--

1
'

TYPE: GENERIC'(4-C)
>

-CAUSE: CONTACTS 3-3C 00 PVMP MOTORiCONTROL%SWITCN FAIL (00EN -q- *

. PLT STA:100% POWER-

EFFECTS !HIS MALFUNCTIor CAUSES THE INSTRUCTORKSPECIF!!D-.RWCU. DUMP!
TO TRIP. AEdEu ''T;Vi % EATJE4CAA9GEt, INLET 1PCESSURE.DECRE(SESr=-

,

TdE1CLE ANUP: FILTEk /0E1IN ~$YSTiM T10U3LE' ANNUNCI ATOR .ACTU ATESr-
-FILTER DEMIN' FLOW 'DECR8ASESriCLEANUPiTEM*ERATURES.'DECREASEr '.

j
- '

AND:R9CCS TEM *E#ATUoE0 2 CREASE 3, |CL34NUPLINLETTAND 00TLETf: d
,

CONDUCTI/ITIE S = WILL_ EVENTUALLYLI4C RE A SE :3 LOWLY -DUE JTO THE -
NO FLOd C 3NDIT10Nr . AND1_ xE ACTO A / FE E)W ATi o^ CONDUCTIVITY . SLOWLY
INCREASESr THi-'R AT EJ 0 F - IN C R E A S E :-0 EP END A NT. iUPON4TH Et AMOUNTE O F.
TIME THE CLEANUP-SYSTEM I S .. N C ~ ~ ! N O Pi '4 A T I O4. EIF4THE<RWCU, DUMP?-

IS RESTARTEDi=IT WILL TRID :AG 1WWEN,=ITS(HA % $ WITCH Ir.TTAKEN
( FROM START'TO ITS:sMID POSITION.

.

-

THE - ANNUNCI ATORSL 0I95CTLY ; ASSOC ATED%ITH THIS :NALFUNCTION7R*:
' CLE ANUP. FILTER / D EMIN - Sf !T ENTF003LE = '204R-

y

R EMOV AL. OF THIS M A L FUNCT 10N' WILL.LRiSTOR?iiTH E NCONT A CTS IN: THEJ d
-

H

RWCU PUMP-MOTOF.cHAND-SWITCH TOLNOR4AWAN0/ ALLOW.-THELPUMP TOT

]D|BE REST 4RTED. A RE"0TE-FUNCTIOH F09JTWE SU9PTLOC FLOW
- ANNUNCI ATOFc MUST13 E : US ED T0 R ES ET"THE /ANNUNCI ATOR.-

'

,

~ U>
1

: REF: E-3631 8dCU, PUMP _ALECTRICALJSCHE*ATICPDIAGRAM, M-354; ,i
, -

'RWCU SYSTEM PBIDr"M-355 RNCO?FILTE*M EMIN S STEMLPSID.. O
m ,-

:$
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b)1/ 28/ 91 .REACTORtWATERICLEANUP. al
%

-

TABLE I.C-1- ;

SfSTEMiMALFUNCTTONS - j
. .

MALF EQUE
NO. - ' MALFUNCTION' TITLE / RANGE /CAUSE t EFFECT ENO.-

....... ................................... ... ....................... .. ..-
3

RWCO2 RWCU NONREGENERATIVE HEAT EXCMANGER LEA'.' -01120i
"

TYPE: GENERIC'(ArB)r VARIABLE-0-100%

CAUSE: TUBE LEAK--IN RWCU1NRdX.1 100% 3EVERITY-ISLE 10!VALENTRTOit-

;]o100 G5' LEAX'AT NORMAL CPERATING-PRE 3SURE OF THE RWCU
AND THE - RSCCC SY. STEMS. ;

a

: PLT STA 100% POWER ,

'

y

EFFECTS:THIS MALFUNCTION CAUSES.-THE INSTRUCTOR-EPECIFIED RWCU,NRHX- - i

TO LEA < INTO TrlE ABCCW 5Y3T E 4 ATf10L GO M' AT NORMAL OPERATING ( -a
PRESSURE OF THE RWCU AND-ASCCWcSYSTEMS AND 100% SEVERITY ~
SELECTED. AT 100% :S EViRI-TY 1 TH E !(UNN!% ': R ,'0 U[ PUMP (S ) HIGH/LOV j

FLOW ALARM ANNUNCIATES.;RSCCWEHEAD TANX LEVEL INCR ASES';AND, ,j
OVERFLOWS.T.0 THE~ REACTOR BUILDING FLOOR DRAIN PUMP. .R3CCW ~

p TEMPERATURE AND PROCES3-LRADIATION 10NITORDINDICATIONcINCREASES.:
' U) HWCU TEMPERATURES INC R E AS E A S R 3C CW :- TEM E R A TUF E - INC R E AS E S.(

THE STAND 3Y NRHX MAY BE|PLACEDlIN 3ERVIC E 'USIM - A t R EMOTE
F'JNCTION TO MITIG ATE THE; EF FECTS :0F - THE- M A% FUNCTION. ~

'
,

,

THE ANNUNCI ATORS- DIRECTLY ' ASSOCI ATED LNITH: THISWALFUNCTIONLSRE:.,

. . i
REACT 3LDG COOLING WATEF HEADE CTANK HI.-LOJLEVELJ- C212!

'

--

RE ACT SLDG :COOLINGJWAT ER: HI JR ADI ATIOMr-:0210 : !
'

CLEANUP RECIRC PUMP 4HIGH.-ORTLOW'FLOWL- 204R:

- R EMOV AL O F THIS - M At. FUNCTION . R EQUI RES ME INITI ALI7 ATION' it i
0F THE TRAINER.

~

'

,

t /REF: M-35 4 J RWCU1S Y ST EF P 3I Dr M-316VR E ACTOR .8LO G. COOLING
1 WATERESYSTEM PL!D.-

1 REV. 3 1
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(v)1/28/91 REACTOR WATER CLEANUP 9

-TABLE I.C-1-
SYSTEM MALFUNCTIONS

F1 AL F EQU-
NO. MALFUNCT'ON TITLE /RANSE/CAUSE S EFFICT NO.

....... ................................................................ .....

RVCO3 RWCU FILTEs DEMIN CLOGGIN3 0106?'

TYPE: GENERIC (4-6)

CAUSE: FILTER Res!N CLOG 3ED

PLT STA: 100% P0WE4

EFFECTS:THIS-MALFUNCTION CAUSES THE INSTRUCTOR SPECIFIED DWCU FILTER
DEM!N D/? TO INCdIA3E TO 35 PSIS I'; 2 MINUTES. WWE4 LILT (9
D/P REACHES 33 PSID, THE AFFECTED FILTEN.0EMIN'S.0UTLEY
C3NTROL VALVE (AO-12-4-10 SHUIS. R63ENERATIVE HEAT EXCHAN- .

GER INLET PRESSURE INCREASES TO THE SHUTOFF HEAD Of THE RWCU
PUMo AND FILTER DEMIN A/9 FL0s DECREASIS TO 0. 12 SECOVOS
LATERe TH3 RUNNING RWCU FUNPS TRIP DUE'TO'LO4 SYSTEM FL7W.
THE STAND 3Y FILTER DEMIN MAY 1E PLACE 0;IN SERVICE USING A

r~N REMOTI FUNCTION TO MITICATE TJE EFFECTS Or THE SALFUNCTION.
r a

V
THE ANNUNCIATORS DIGECTLY ASSOCIATED WITH THIS MALFUNr. TION ARE:

CLEANUP FILTER' DEMI 4 SYSTEM TROU9LE - C?O4
A CLEANUP RECIRC PU9P HI/LO FLOW ~- C?O4
5 CLEANUP.RdCIRC PUMP HI/LO FLOW - C"34
C CLEANUD RECIRC PUMP HI/LO FLOW - C204

REMOVAL OF Td!S MALFUNCTION WILL ALLOW THE DEMIN TO BE
REGENERATES USING A R E 310T E FUNCTION.

REF: M-334 kWCU SY3 TEA PtID, M-355 CLEANUPx FILTET AND
DEMINERALIZ3R SYSTEM PF,ID.

REV. 1
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1/28/91- REACTOR MATER" CLEANUP ~ 10J Ji

:T ARLE I .C-1
SYSTEM-MALFUNCTIONS-

;MALF E00 -;
h0. _.MALFUNCTI

_ _ _ __

_ _

..............................')N TITLE / RANGE /C AUSE t EFFECT N 0 '. - ' '
.... ............. ................... ......

RWC04 RWCU R2 SIN D PLETION- 03050
;-

TYPE: GENERIC (A-B)r VAR!ASLE 0-100%-

C AUSE: DEPLETION- 0F -RWCU LRESIN. 100% SEVERITY IS l'.UIVALENT TO A .

COMPLETE 4.0SS:0F~IGN.EXC8A1GE EFFICIENCYr ORiiFFLUENT_
'

CONDUCTIVITY IS E0 CAL:T0;INFL ~N) 'ONDUCTIVITYA T- 100% -
SEVERITY.-

--

PLT STA: 100% POWER

EFFECTS:THIS MALFUNCTION:C AUSES THE INSTRUCTOR 3PECIFI5D RWCU FILTER :DEMIN RESIN TC 35 EXd4USTED. AT-100L-SEVE+ITYr CUTLET CONDU- |CTIVITY INCREASES-TO-THE VALUELOF INLET 00!!DUCTIVITY, THEN;
!BOTH INLET AND OUTLET CONDUCTIVITTES-INCREASEoAT A'i9 ATE; CON- ,j

-SISTENT WITH FEED'SY3 TEA-CON 3UCTIVITY.'AT'.1rhICROMHO OUTLET.
.

'

O CONDUCTIVITYr THE OUTLIT1 HI1H: CONDUCTIVITYTANNUNCIATOR-ACTUATES.'

THE STANDBY FILTER DEVIN1 DAY BE PLACED.TN-SERVICE;USING A
-

_ REMOTE FUNCTION T0 JITIGATEcTME EFFECTS:^0:iTHE MALFUNCTION.
y

THE ANNUNCIATORS DIPECTLY-ASSOCIATED-WITHITHIS MALFUNCTION.-ARE: 4

CLEANUP FILTER /DEMIN INLET /0UTLETsHI'CONDUCTIVITYL 1C2Ci4 I
. - - . h

REMOVAL 4 0F-THIS. MALFUNCTION-WILL1 ALLOW THir.DEMINDTO ?E =i
REGENERATED USING.A REMOTE FUNCTION.1

REF:- M-354.RWCU SYSTEM'P3IDr 'M-355 CLEANUa FILTER AND
'

DEMINERALIZER SYSTEM P&lD.
'

'

REV. 1'
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1_/28/91 REACTOR--WATER CLEAN.UP 11>
. ,;,

I
~ .

Y ABl. E I .'C-1 'i

StSTEM'MALFUNCT!0NS' ;

a
MALF

. _ . _ . _ _ , _ . . . _ . ._
EQUT d

....'........................................_.-....................'.u.....---
'NO. MALFUNCTION-TITLE / RANGE /CAUSE,5 EFFECT; NO.-

RWC05 RWCU DRAIN FLOWJCONTROL-VALVE 2FAILU'E: 01040 *

-

iTYPE: DISCRETE, VARIA3LE,0-100%-
1
!

CAUSE:E/P CONVERT ER F AILURE . IN MANU AL' CONTROL - CIR CUli . O F. CV-55..
100% SEVERITY IS !JUIV ALENT ' TO'THE VALVE 7FAILING1100% OPEN.: '

i
'

' PLT STA: PLANT STARTUP

EFFECTS:THIS MALFUNCTION-CAUSES.THE 04AINEFLOWrCONTROLWVALVELTO FAIL;-

TO THE INSTRUCTOR 3'SPECIFISD VALUE 0-100%, WHERE-100%1IS. FULL'
OPEN.

IF THE FLOW CONTROL VALVE:ISJFAILED OPtHe/ REACTOR'sATER-LEVEL I -

AND RHT. INLET' PRES 3URE'OEC9EA$ESr/ DUMP: FLOWi FILTEREFLOVei'AND- I
RVCU TEMPERATURE $ INC9 EASE;cIF;NRMXLOUTLET:TE"?!RATUREPREACHES-
200 DEGREESe THE RWCU SYSTEM ISOLATES'. I FJ R'WCU? FLOW-if NC R E A S E S -O. TO GR E A TER T I AN- .210 G2 4,j TH E 4 4C0: PUMP ?TRi? $ DU ExTLHIGH * LOW.-
IF DRAIN HEADER PRESSURELREACHESL140 SSIGr<THEEFLOW CONTROLE *

VALVE' AUTO CLOSES,75 TOPPING 4:DEAIN-FLOWi
y

IF.THE FLOW CONTROL-. VALVE:IS FAILEDiCLOSE3,> REACTOR WATER !

LEVELsAN371HT INLET:PRESSURELINCREASESR DUMoiFLOwr" FILTER
FLOW, ANO-RWCU TEMPERATURESeDiCREA3E. .IF1RWCUiFLOF DECP, EASES: r
TO LESS-THAN 60: GPM, THEiRWCU PUMP 1TRIPSlDUELTO LOW-FLOW.
OPERATION 0F THE C04 C ONT ROLLiR s F O R ~ CV-5 5.. VILL 4 H AVE? NO.; E F F ECT. :

THE ANNUNCIATORS DI9ECTLY-ASSOCIATED!WITHJTHIG.MALFUNCTIONTARE:--

'
,

REACTOR.-HI/LO. WATER LEVEL -=C205i ' '

' CLEANUP NRHX-0VTLET710H TEMPERATURE 3 .-C204|
'

A CLEANUP RECIRCcPUMP HI/LO! FLOW "C?O41
3 CLEANUP.RECIRC PUHP HI/L0iFLOW|-iC204L
C CLEANUP RECIRC PUMP HI/LOMFLOW "C204

C
CLEANUP 0 RAIN HEADER HI-LODPRESSURE) EC204 -

'

.

n

REMOVAL 0F THIS: MALFUNCTION:WILL1 RESTORES THE|0PERATION- >*
OF THE-DRAIN FLOW CONTRCLLER.TO NORMAL.

REF: M-354+RWC., 4YSTEM Palor ?-355LCLEANUPDFILTER 6ND'

;,

i D EM!NER ALITER ' SY 3 TEM * P%ID.;
: M i 1
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1 /26/91- .REACTOREWATEO CLEANUPI 12 -- ,
-

T A B L EI- I . C- 1 ; ,

StSTIM MALFUNCTIONS > 4

.c

MALF-
, , E Q U :| .'

NO. - M ALFUNCTION TITLE /R ANGE/C AUSE =t ;E FFECT |NO. *

t

'

RWC06 RWCU INLET PIPING RUPTURE 01120 -
t.

TYPE: DISCRETE, VARIAELE'0-1000
,

';-
.

s 1

j' =CAUSE: WEL D UP ST R E Ai O F 10-13 4 9 E A <S .1100 % - S EV E R T T-Y; I S n EOUIV A L F N TS

{c TO A-COMPLETE GUILLOTI1E; RUPTURE 0F1THix6"(RNCUJDI?ING.L w- - -

q,

F ' PLT 'STA: 103 POWER '> '

s;, ,
,

_, EFFECTS:THIS' MALFUNCTION'CAUSE3-THE^RWCU: SUCTION PI*ING=T0iLEAKJAT. P
, _

! THE~ INSTRUCT 08iSLS*ECIFIED SEVERITY 30-100 W WHERE1100 DIS *
h COMPLETE GUILLOTINELRb?TURE.: f4WCU ?300MiT EMPEt ATU.ti 'INCR E A sis.

<

i AND CAUSES THE PLANT-ANNUNCIATORTTOsACTUATEiWHENJTEMPERATURE:
' ,

REACHES 120 DEGREES./IF THEtRUCU(TOTAL?SUcTI0HLLINE1ELOC RATE "

$ REACHES 300% OF ITS'NORMALLVALUErATHE!TWCU;35.YSTEM7 ISOLATES?ANDE :
. STOPS ~.THEC LE A<. ' PWCU i CY ST IM PRE 3SURE9 REMAINS?CONSTANTsAFTER:-

.

.

; q THE LEAK IS-ISOLATED DU E TO':MO-1:3 AUTO C LOS ING.7.THE :: V ENT!LL ATION
'

Q - R ADI ATION -MONI TOR L ANE THicR E ACTot OLOG '30MP AREAM A0? MONITOR-
-

"-

, LEVELS 1INCR5ASE.?THE REACTOR SLOGiFLOORiDRAIN SUM 80FLO4: INCREASES:
.

! AS-THE_RWCU LEAKAGE CONDENSES ANDJ--0 PAINS?TO THE:REACTOREBLDG ;
,

FLOOR ORAIN SUMP.: .

+-
*

. . . . . . . , , .,

*

{ THE'-ANNUNCIATORS-DIRECTLY ASSOCIATED WITHLTHISDMALFUNCTIONTARE:
-

CLEANUP RECIRC PUMP SUCTION LINE:99EAX EC200 i,

L GROUP 1II AND IIIt00T50A30iISOL: RELAYSfNO.T RESETJ-TC204iC
HIGH1A1EA TEVP -cC203-

REMOVALLOF THIS MALFUNCTION WILL2RE3UIREiREINITIALIZATIONt
'0F-THE TRAINER. = ' '

'

.

RE F :-- M-3 3 4 L RWC'ut S YS T E C HIo rl-1-5 23 KP tI t S Y' T EM E L EM ENT A RY?
- ..

. . - . -

'DIAGRAMr1M-334-VENTILLiTIONDR*0IATIONiMONITOR13YSTEM
-

PSI 0ffFSO'VOLi5 S E CT ION 412 E1 JFI L 12.'1.'4 E G EN E R A L
ARRANGEMENT / PLAN

.
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DIESEL ~ GENERATOR = 0 0,
4

. (. -
i

TABLE I.C-1
'

SYSTEM MALFUNCTIONS
i

MALF
_ .. . - ..

, . _ LEQU lNO. MALFUNCTION TITLE / RANGE /CAUSE=5 EFFECT- -

....... ...............................................................
NO. j

'

1.. ...

DGA01- DIESEL -GENERATOR FAILS TO START =02063 .i
a

TYPE: GENERIC (A-0)
a

CAUSE: DEAD-SUS START DELAYS 103-1 AND'DE-2_F. AIL TO ENERGII: IN THE j

SELECTED-DIESEL GENcRATOR STARTJCIRCUTT. '!: '

i

PLT STA: 100%
i

EFFECTS: INSERTION OF THIS MALFUNCTION'CAUSES THE-DEAD 3US ST44T-
RELAYS Da-1-AND.D3-2.TO: FAIL IN-THE DEENE23rIED POSITIO%-

IF'AN AUTDMATICJSTART-SIG ML IS RECrIVED iHILE-THIS
. ;

M AL FONC TI L IS ACTIVES TH E . S ELEC T ED _. dis s!LE G 2NIR AT0 3 ' D0iS-

NOT-START. .IF THE DIESEL GENERATOR'IS ALREADY' RUNNING WHEN.
THI S ' M AL FUNC TION 15 ACTIVATEDi=NO'EFFICTS|WILL DE'SEEN. THC-
01 MAYz. Si V AN J ALLY. ST A RT f D L(i'!C E PT 4t8?C K. ST A?T) / ANDiWILL NOT
NOT START-ON.A L0CA-SIJNAL.-

..

-i

h " ANNUNCIATORS DIRECTO:. ASSOCIATED WITE T4IS *ALFUN'CTION-?d -

-

ARE AS F0LLOWS:
' ,

[P
E1- DIESEL GEN TR009LE:-JC226A'
E2 DIESEL GIN TROUSLE - C2E63
E3 DIESEL' gin TROU9LE - C226C

!E4 DIESEL.-.3EN TROU%E --C2MD )
AEA0 VAL JF'THEeMALFUNCTION AESTORES.THE,00! RATION OF;
D3-1 AND D3-2 TO NORFALs AND ALLOWStTHE: DEISIL TOsSTARTE
-I F IT'3 LOC 40VTS ARE RESET.

1

REF: E-5 -7-3 3-c S H.1 STAND 3Y DEISEL GENEPATO9S ELECT *ICAL
SCHEMATIC DIAGRAM.
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1/20/91 iDIESEL GENERATOR in.q
:h

,

TABLE I.C-1
'

SYSTEM MALFUNCTIONS

MALF EQU-
NO. = M ALFUNC TIOM.. TITLE / R ANGE/ C AUSE & EF F FCT - NO. -t

'

- '
------- ---------------------------------------------------------------- -----r

h

DGA02 DIESEL GENd4ATOR BREAXE9 AUTO CLOSE FAILURE 02110: 1

TYPE:3ENERIC (A-D)

CAU$E: TIMER CONTACT (ERR RELAY CONTACT 52-63) I'i BR E A K!1 -
AUTC CLOSE CIRCUIT FAILS T0;CLOSE.

-

PLT STA: LOSS 08' POWER TO EM!RGENCY RUSSi3L 4,

E F F E C T S : INS E R'iI ON OF THIS MALFUNCTION CAU36$ THE SELECTED ~ DIESEL .

-

GENERATOR JUTPUT BREAX!P'TO-FtILDT0;AUTOLCLOSE.- ~0N.A" LOSS .!
0F POWER TO AN ENERGENCY SUS'(E12/E22/E23/F24):-THE AFFECTED [
:.IESEL'WILL 10TO START ?UT IT'3'0VTPUT ;R?A<fR WILL NOTc !

AUTO CLO$i. . THE 31EAXER'AAY-BE-CLOSED:USN11-IT'S'4AND. 'SWITCH, 9EST04ING PO4Et T0 IT'S 99S.. I F - l iE - 0UTPUT - fiD E A X E R '
IS CLOSED WHEN T H E '' A L F U N C T I O '4 -- I S INSERTES No' EFFECTS '

WILL 1E 03564VEO. -j
T I

d ANNUNCIAT MS OI ECTLY=ASSOCIiTED JITH TH'IO~ MALFUNCTION. 3ARE AS F0LLOWS: "

E1/2/3/4 DIESEL RUNNING - - 2 2 $ 4'/ 9 / C / D '
E12 3US-UNDE; VOLTAGE -'226A.
E22 SU$ UNDERVOLT AGE 2 255L -

! E32 BUS UNDERVCLTAGE_- 226C
|- E42 $U3 UNDERVGLTA0E -E2250- .

- .

| REMOV4L O F . TH E = VA L F UNC TIOV P,ES T01 E S ' T H E - O P E R ATIONTO F TTHS 4-

TIMER CONTACT TG NORMAL"AN') ALLOWS THE;-AF FiCTEDJ D!ESEL- - J
OUT.PUT B R EA XE R . TO : AUTO ' CLOS E T ? PC sER ?IS' ST t LL* LO'iT
T ') ' I T ' S S U S . _

-

e,

r
i

REF: E-5-7-33 5H.1,;TANO3Y Di!SEL GENIRATODS ELECT 0ICAL '

| SCHEMATI 0:AGRA4.
s
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C TABLE I.C-1
SYSTEM MALFUNCTIONS

MALF-
. EQU

NO. MALFUNCTION. TITLE / RANGE /CAUSE^f, EFFECT.......................................................................NO......

DGA03 DIESEL GENERATOR TRIP 02100

TYPE:GiNERIC (4-D) '

i
,

_ o
C AU S E : 3 00 RR IOUS T RIP .0F- LC C K01,'T RELAY $6DG-(A3/*G/CGb

:

PLT STA:DIiSEL'_ GENERATOR OPERATING
-i

EFFECTS: INSERTION OF THIS AALFUNCTION'C4USES-THE'tELECTED DG- _;
' LOCKOUT RELAY ON DAHL C204-'O/C/D)nTT TR!d.- IFfTH5
-DIiSEL I3 SUPPLYING: LO A DSp . THE AFFECTED LOADS DEENERGIZE
AND~THE PLANT'PEACTS DYNA * CALLY TO'THI-LOSS Of POWER.

'

DIE!EL-'AMPSr' VOLTS, 9ATTSr AND yARS/D5CSEASE T3 0. THE i

BU S S E S ' B E ! M S U D f' L I E 0 - :3 Y THi' DIESEL'DiENERGIZE..WITH THEIR-
BUS VOLTAGES AND AMPS: DECREASING T0 0,:4ND THEIR. RESPECTIVE
dVS LO( VOLTAGE ANMUNCIAT09$!ACTUATIPG. -IF--T451 DIESEL IS-
STOPPED * H E N TM - 1 Al. FJJ $l C7 IM t i I N S E R T E D < L-T H E - L O C (O UT ON |

-

q PANEL C20A/3/C/D WILL tai? A N O -T H E ~- D I ? l t.L W I LL-- NOT J ST UT.- '

U-
ANNUNC!aTORS=DIRiCTLY_.A350CIATED VITH THIS-MALFUNCTION.
A R E A S' FOLL O'w S :

E1 DIE 3EL. GENERATOR. DIFFERENTIAL AND'GPOUNDL-LC226Al
E2 DIESEL GENER ATOR DIFFERENTI AL AND' 3ROUND / C2269 jE3 DIESEL"GENERAYOR DIFFERENT AL AND GROUND 1-EC22eC- j
E4 DI E 3 EL G ENE * A T O R - DI F F i4 aN TI AL _ ANVG o 00lo - C.? M D ;

.; r

REMOV AL OF THE MAL F!jNcTIO't Alb W5JTHE';*E*ATot TO' RESET ~
THE DG LOCKOUT ON PANEL..C27ALCS/C/DE AND1 RESTART. THEEDIESEL'.

REF:- E-5-7-33 SH.1 STANDEYrDIE3EL iENERAT04S ELECTSICAL
S CH EM ATIC 10! AGR Ali, E-1 W 5H.1! DIE 3EL--GENEAATOR A 16<V:.
C K T . 3 K R . . IL d C T R I C A L S C H N A T I C D I A G 7A '4. - <

..

REV. 3
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1/28/91 ELECTRICAL DISTRIBUTION' : 12-
-

d- |

TABLE I.C-1
SYSTEM MALFUNCTIONS

i

MALF
_ __ __ __

. . EQUE
NO. MALFUNCTION TITLE / RANGE /CAUSE &~EFFECT= 'NO..

....................................................................:.......

DCD01 250 VDC DISTRI3UTION:PANELiFAULT. 07050-"

TYPE: GENERIC'' N-5)-

.

- -

--

. 1
CAUSE:SdORT IN DIST9I3UTION PANEL CAUSES SUDPLY--5USES TO OPEN '

!PLT STA: 100% POWE9 _

.

EFFECTS: INSERTION OF-THISEMALFUNCTION'CAUSES THE' INSTRUCTOR.
SPECIFIED-250-VDC-DISTRI3UTION ?ANEL' TO-DFv? LOP---A-
DIRECT SHORT-70 GROUND'WHICH CAUS68 THE-SU3 PLY-FUSES T0-
OPEN. THE MALFUNCTIONS ARE-D?.3IGINATED AS'FOLLOWS:

DCD01A - 20012-
000013 - 20011
DCD01C - 20007-

.- DCD010 - 20D03
Q. DCD01 E - 20005 '
V

THE-SYSTEMS-WIT. LOAD $i-F0WERED-FROM"THESE DC DIST11AUTION-
P AN EL 3 WILL _ RE SDOND _ DYN AMIC ALLY- T0;'TH E LOSS ': 0FiPOWER.

,

ANNUNCIATORS DIRECTLYLASSOCIATED;WITd!THISLM.ALFUNCTION1A'RE: 1
1

;DA RC CE250 VDC:iUS LO1 VOLTAGE -'205LL
2DC MISC 25UnVDC SUS LO= VOLTAGE 2-

-

205LL'
200 MISC-250 VDC-BUS LO. VOLTAGE - 20C200R i20e d*CI . 250 VDClVS LO , VOLT AG E :- (20C 20ca-
EMER 3RG OIL' PUMP DC! PONES. LOSS C203L

..

REMOVAL OF THE MALFUNCTION WILL. CORRECT THE-'SHORT[ CIRCUIT:
AND REPL ACE. THE AUSES TC :1NERGIIE THE EF FECTED DClDISTRI -
EUTION PANEL .

REF: E-2: 125/25:s VDC EY iT M UNIT 2.

REV. . 2'
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.s;1/28/91L ELECTRICAL 1DISTRI9UTION - 13: |

-I0 TABLE I.C-1
..

'

: SY ST EM M AL_F.UNC TION S

MALF
NO. MALFUNCTION

.. .
E002,.

_ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ __ _T I T L E / R A N G E / C A U S E S E F F E C T -
NO. ;

q___________________________________ _____

-DCD02 125 VDC-DISTRIBUTION DANEL FAULTc :0703.0 '

TY?E: GENERIC (A-0I -d1

a
CAUSE:3HORT IN DIiTRIBUTION PANEL CAU$ES SUPoLY 8USciLTO OPEN; J-

. PLT:STA:100% POWER--
,

EFFECTS:IN3ERTION OF T d 1 S L. M A L F U NC T ION CAUSES THEEINGTRUCTOR j~

SoECIFIED.125 VDC DIITRIsVTION F A N EL -.TO - D EV EL OP .j
A DIRECT SHORT ' T0J GROUND 'WHICri; IN TURN--:C AUS E S ' T H E R

SUPPLY. FUSES TO ODEN..~THIS-DISTRIBUTIOP PANELS EFFECTED '
>

!
BY THIS-MALFUNCTION ARE: ~

9
DCD02A - 2 PPA-

.

sDCD029 - 2PP3 a'

MD020- 2PPC -ip DCDQ2tr' 2P90.
O n

THE SYSTEMS EFFECTED SYETHIS MALFUNCTION WILLvoEACT- j
1 -DYNAMICALLY:TO THE1 LCSS20F P2VED. :

1)
THE FOLLOWING ANNUNCIATORS'ARE:DIRECTLYLASSOCIATED:

.iWITH:THI4: M ALT UNCT ION ''
-q'.;-

23 DC POWER PAhEL LO VOLTA 36 - 20C2092
2 0 -. D C P 0r E R ; P % E L LO "IO L T AG E ~ -i ? 0 C 2 09 4 - -

L 2A DC-P0WER DANEL L] VOLTAGE - 20 ELL'
|- -cm DC POWER oANEL LO: VOLTAGE - 205LL- <

a. .,

'REMOV4L"0F'THIS MALFUNCTIONcWILL C04 RECT.T4Et3dORT-
CIRCUIT,=REPLACEETHE-9LOWNeFUSES: AND 9EENE13IIET THE-

d'EFFECTED DC DISTRI30 TION-PANEL.-

|

|REF:'E-26 125/250' VDC.SYSTEP OH TJ2? '

s

REV. 2
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<1/ 2 8/ 91 ELECTRIC AL t DIST RIBUTION : 1 41 !
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t

TABLE I.C-1
SYSTEM MALFUNCTIONS:

MALF
- EQU-
~

.

NO. MALFUNCTION TITLE /0ANGE/CAUSEl&3EFFECT: -NO. ,
....... ................................................................ . . . . . . .

DCD03- 24'VOC OIST4ISUTION PANEL FAULT 07070
'

. TYPE: GENERIC (A/B)-
a

P AN'!L- C A U Si S SUPPLY FUSISC AUSE SHORT :IN DIST919UTION t
TO OPEN a

i, L

PLT STA:100% POWER

EFFECTS: INSERTION.0F THIS MALFUN. .riNLCAUSg5!TRE' INST *UCTOR-

SPECIFIED 24 VOC DISTRIBUT10N PANTLfTO,0EV5 LOP , j
A DIRECT SHORT'TO ue04iC~AND 9 LO( .T Hi L 300 PL Y - FU S E.

"

THE DISTitIt3UTION P ANELS - EFFECT20 3Y, THIS HLFUNCTION LARE:. I

a
DCD03A-- SUS ~ 2 = .-
OC0033 '3U3 2F 4

THE SYSTEMS.WITW: LOA 03.POWERE0x3Y 3U555S-AFFFECTED iY'D
<

- THIS' MALFUNCTION REACT. OYNAkICALLY.TO'79E LOSSf0FiP1WJR.

-ANNUNCIATORS ASSOCIATEDLWITHlTHIS MALFUNCTION APEJA$'FOLLOWS:L
-

.

| 24/43. VOLT SUS 2E-2G TROUOLE 2A-2C.- C205L. ,J
~

$
I 24/43' VOLT BUS 2F-2H TROU3LEJ29.-20J-JC205L 1

REMOVAL OF THE * AL FUNC T-ION WILL' C ORRE CT UT 4*i SHORT CIRCUIT--

>

AND REPLACE THE' FU3!; TO JRIENEc:iIZ diTHT IF FECTED 4 4"VDC"oUS. '

. . .--

<

REF: E-24. SINGLE LINE ? D.I AG R AM ' 240VOC. POW E9 j SYS TEM.

REV. 1
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T A B L E I . _C - 1 -- i
LSTSTEM MAL' UNCTIONS-

r

1_ MALF E30
NO. MALFUNCTION TITLE / RANGE /CAUSE,4._EFFECT NO. t

"

....... .............. ..--..........--- ............-- .. --........ ..- ......
$

i
IPM01 LOSS-OF ALL AC.?OWER _ 020103- a

>

TYPE: DISCRETE !,

l- CAUSE: SIMULTANEOUS ACTIVATION OF :* ALFUNCTION MP02e: DGA01|- *

ALL REDUNDANCIES.
(

" _ - J-

PLT 31A: N/A '

E F F E C T S :I NS ER TI ON-- O F THIS' MALFUNCTION-CAUSES;.A"C099LETEVLOSS OF d
--AC POWE8.- -THEJREACTOR SCRAMS AND ALLLACLPO-!#EDMLOADS
DEEN!?GIZE. PCIS ISCL ATIONS -0CCUR CLMING THi' MSIV'a|
- APPROPRIATE GAOUP-If II, AND.II? VALVES. REACTOPcPRESSURE.

.

-

INCREASES TO THE RELIEF VALVE'S SETPOINTS AND THE RELTir ,

VALVES OPERATi TO Lod R-PRESSURE.- REACT 00-VATER > LEVEL |
.DECREASia TC -4S. !aCH 5 :Dui TO. 8 ASS LOSTTTO ETH21 SUPPRESSION ' t

POOL FROM REL!iF VALVE' ACTUATION 1AND,THE HPCIEAND RCIC:
,p SYSTE 45 0* IRA TE TO RAI S E VATIR LEVEL TO?45JINCHEE'... TME|
E t HPCI AND 4CIC TU.41INES T;IP WITHTTat A90V EE C YCL E T 9 E PE A TINGJ- '

'
'

ITSELF. THE. ANNUNCIATOR-SYST!!i AND-ALL:DC1 POWERED: EQUIPMENT-
; REMAIN 3PERATIONAL--AS[WELL AS ThErLOAOSlPOWERED.FROV?THe l'
; .- UNINTER90?TadLi AC-POVE?. TMCSRF?Tr 3MAINi-AND RECIRC-'

PUMP'S DC LUBi CIL 80*PS' START AND.'-SUPPLY" LUBE OILsTO THEIR-
-

b =RESPECTIVEJCOMPONENTS. ~ALL--PLANTLSYSTEMS REACT DYNAMICALLY-
,

'

'

TO THE LOSS OFJDOWER.
l

!
THE ADPROPSIATE PLANT ANNUNCIAT3RS ACTUATE.l

. e

L RIMOVAL 3F THE MALFUNCTION 1EQUIRES RE-INITIALIZATION'0F'.THE-
| TRAINER.

~ '

,

.

,REF:- E-i SINGLE,LINE 3 T ATION 'DI AG R AMiyi-? A -125 /1501
.

VDC SYSTEMIUNIT.'.2, E-24 24-VDCLS.Y37EM/UNITi2..0:

'REV. 3 -
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1/28/91 ELEC TRIC AL DI STRIBUTION-- 16-
:
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U- D
TASLE 1.C-1. ''

SY$ TEM-MALFUNCTIONS: - i
'

FI AL F
.

.

. ..
_ __ _ _ -E00 -

NO. M ALFUNCTION! TITLE / A ANGE/C AUSE DEFFECTi NO.
y,

a<

MAP 01 MAIN TRANSFORMERLC00LIN3' LOSS |03090f'h
TYPE DISCRETE Ei

CAUSE F AI LJ RE O F _ R E L AY1# 4 - ( ?, A ST in -- C ONTA C T ORi f 9 T R A Ni RO RM5 R : A
OIL PUMP AND.COCLING FAN CONTPOL+-CIRCUIT:

PLT STA: 100%
- -

.-

E

EFFECTS: INSERTION OF THIS MALFUNCTION: C AUSiS ETHE MAIUTRANS FORM *RLCOOLING FANS AND:01L oUPP TO?STOP; MAIN: TRANSFORMER < '
TEMPERATURES INCREASE- 'AS' INDICATED ON THT PPCsPOINTSL3002,

~ a
G003, 300*r-G00$r 0 31'.i SM AND! TR AN S FOR MER! EF FICIENCY D ECRE AS E
A3 INDICATED, GENER ATO4' (V AR ONC Ri ASINGi : AND--
GENERATOR AMDS-INCREASING. .AFTER''APPROXIMATELY-10nMINUTES
AT-FULL LOAD, THE MAIN -T9 \NS SCUTE RM EVELO*3 ' A 5400T 'TO

-

GROUND CAUSING THi MAIN T7ANSF0awECGo0VND OVERCURRiNTzREL'AY) lr ( 5 513 ON P AHL C2?W TO' TRIPE AN04INITI ATES; A 9AIN GENERATOR ~

' LOCKOUT -(3HG). THE EXCITORTFIELD 9dEAXERtTRIPSrJUNITRAUU d
-SWGR MAIN C<T 3*EAKER?S Tilti/ANDL-ALMAINCTURSIN M ASTEL d

TRIP RELAY LOC 40UT - OCCUQS / C AUi!NG t A- M AIN! TU R3IN E TRIP. -THE: !
AUX SUSSES. FAST-TRANSFER,-THE4 1 E C I R C - D UMo S J-TRI* r -THE-MAINt d
TUR91NE.T. RIPS,-AC THE 16 ACTOR--SCRAMS.- LTHEJAMOUNT40FsTIMEE
IT TA<ES FOR 'THE TR ANSFORHR To :-D EVELOP " A SHORT-: 4ILL(BEf4
FUNCTION-OF THEEL3AD:0N THE MAIMiTRANSFO UER.--

THE ANNUNCIATORS DIRECTLY" ASSOCIATED-VITr82TNI3hALFUNCTION? ARE::

-2 GENERATORLTRANEL1AciUP.*ELiY.$ 4 b3N

REMOV AL -O F TH E M AL FUNCTION - 9 E STOR E S THEJ 09: RATION OFi
RELAY #4 (MA3TER: CONTRACTOR).INiTRANSF09MERc0ILA.PU*P;.

AND C 00L I N3 LF Ait .C ONTROL C I;4 0 UI T 5 70 'NO U4 AL .- '

-REF:. Er4: 3 INGLE-LINE METER"ANDxRELAYING'DIAP W UNIT"2r '

E-41 M AIN. T R ANS FO AMi2 sEliti2IC AL ESC HE MATIC L DI AG4 AM i - i

E-9 2 TURdINE1 GENE R ATO R M0 J T14NSFOR1ER PELAYING.-

E L EC T RI C AL 'S C H E M AT!CTD|I 13? A ".'-
F LREV. - 3L

1

5

.. 4

. .
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.h
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1/28/91 EL E C TRIC AL ~= DISTRIBUT ION:- 17
\ TABLE,I.C-1

SYSTEM MALFUNCTIONS
3

MALF
.

_ _ .

TEQU; 4
NO. . M ALFUNCTION TITLE /R ANGE/C AUSE S LEFFECT N O ~.

....... ............................................................... ~......
,

_ , _ _
.. .

MAP 02 LOSS OF OFF-SITE POWER SOURCES- :02010 ' ;

TYPE: GENERIC (A-E)

CAUSE: ELECTRICAL STORM OA* AGES SWT!CHYARO AN) CAUSEt
SELECTED-3REAKER=TOLTRIe 09 OVERCURD?MT-

PLT STA:10]%

E FF EC TS:INSE RTION --O F THIS M AL F1 NC TION C WS E S TME INSTRUCTOR-
$?ECIFIED EREAKER TO TRIP ON ACTUATION-OFLITS'
OVERCURRENT TRIF._ DEVICE. THELFOLL NING-SREAKERS'
ARE ASSOCIATED WITH~THIS MALFUNCTION: A:SU-25,-

5:3U-33, C:30-215, D: Su-225, E:30-3435. 30S FAST
TRANSFERS MA( OCCUR, AND THE DIESELOGENERATORS-
MAY START, DEPENDING Vo0N THE ELECTRICAL'

. DI S TRI9fjT ION - S Y ST EV, C O N F I GUR.ATION : A T-- T H E' TI V.E ! T HE ~
G MALFUNCTION IS INSERTED AND TdE P11ER SUPSLIES= LOST. .

'THE SU3SES/ LOADS AFFECTEO OY~THIS-MALFUNCTION ~WILLL !
REACT DYt4AMICALLY;TO THE-LOSS 10F POWER. THE
FOLLOWING ALARMS ARE'0IRECTLY ASSOCIATE 0 WITH T4IS
MALFUNCTION: .

ALARM- SANEL'-
-SU-25 BKR TROUBLE LC224.
SOUTH 500 <V SUEST ATION GENEiALJ ALAFM- C22L
NORTH 220 KV SUBSTATION GENERAL ALARNi -0 2 24~
SU-35 EXR TROUSLE- C2?4

,REMOVAlt0F THIS MALFUNCTION ALLOWS THE 9AEA<E4
LOC (0JT TO 9E-RESET.AND THE VREt<Eo-FESHUT tFTER-:
THE RES*ECTIVE 3RE AKER' INTEFL'CKS' ME MET.-

-
. i

REF: E-1' STATION _ ELECT 9ICAL SINGLE LINEiOIAGRAM.

REV. 3
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-iT ABL E.. I . C-1
'SY3 TEM' MALFUNCTIONS-

MALF
.

EQU i
NO. . H AL FUNC TION TITLi/1 ANGE/ C AVS E; & E F F ECT- LNO.

'

....... .................................................................r.....-
*

.

MAP 03 500 (V CONTROL AIRLFAILURE -0?11 11

-i

TYPI: GENERIC (A-9) '

f CAUSE: AIR LINE T0-500 XV'BAEAXER-RUDTURES
.

|- PLT'STA: 100%

i EFFECTS:INSEATION OF"THIS
- . . .

1,
.

._ MALFUNCTION.CAUSIS . A ,LO SS LOF
f CONTROL AIR TO THE' INSTRUCT 09 SPECIFIEC 500~KV
; BREA<EA. .THE-BREA<ERS-ASSCOCIATED WIT + THIS:

. MALFUNCTION ARE: A: 2 2 5 e B : '.15 . T42 LOSS OF--' AIR 1F AILS
THE 500 KV BREAXE45 OPEN. THEiOPERATOR WILL NOT:
GE ASLE-TO OPIAATE T H E' E R E A KE T S -'U NTIL T H E .M AL FUNC TI0tl

i IS REMOVED.

THE ANNUNCIAT0;SHOIRECTLY-ASSOCIATED WITHiTHISLMALFUNCTIONt i
'

'
:

'

AAE:-
s

' SOUTH 500(V;SUBST4 TION SENE9AL TROUILEj-=22C
215 BREAKER TRIP - 209

'

4

225 BREAKIR TAIP - 209;
s.

k REMOVAL OF THIS - MALFUN0 TION -RETURNSECONTROL L AIR 70I-

4
-

THE =E FF ECTio 500 AV seE A<ER,
$

t

,$I

REF: .E-1
!- :
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.
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.1/1 8/ 91- EL E C T R IC AL :: D I S TRIsV TIO N- 19 a.f 1
;

;

T ABLE JI. C-1 1

SYSTEM MALFUNCTIONS-

N AL F
. . . . EQU-

NO. MALFUNCTIONsTITLE/*ANGE/CAUSE-S EFF8CT NO. -....... .................................................'.......'........ .....
MAPO4 13.2 XV BUS F AULT: >02030'

TYPE: GENERIC (4,3)

CAUSE:SHORT SET'4EEN EFFECTED EUS AND'GROUNDICAUSES
THE SUPPLY BREA<ER TO TRID

PLT STA: PLANT STARTU3
.-

EFFECTS:I4SERTION-OF THIS MALFUNCTION CAUSESlTHEtINSittUCTOR ,

SPECIFIED L13.2 KV SUS TO DEVELOP JA FAULT.z : TH E - E F F E C T E D -.
'

305SES ARE A: -1 STAPTUP FEED 'US-i(00A06). A4019: 4 STADTUP- il
FEED BUS (00A05). THE EiU1 DIFFE8ENTIAL LOCXOUT-DIVICE' |
TRIP 3 (236-06 ON PANEL-C319.FORc1 STA8 TUP', FEED-eUS AND
23e-05 ON ?ANEL C31A FOR. THE: 2 - ST ARTU* FEED SU3).'T4E'

.

F]LLO.!ING SO:.AXERS TRIP IF. CLOSED AND-'LOCXOUT'IFOTH*-

MALFUNCTION ^IS INSEPTED 0N141 3U: FEED:' Ali A11r1
A 14, 3SU-1, 13,.AND 12. IF'THE MALFUNCTIONLIS? INSERTED ~ON-
V #2'SU FEED BUS, TH E - F OLLOWI NG 9 RE 4<ER S? T4 IPl(I: CC0iEO)-2ND-

'

LOC <0UT: 32,2 2,21,3SU2,23 e A NDi 2 4 TH E . LO AO S ES UP DL-I E 0 FPOM THE0
AFFECTED: ST ARTUP FiED SUS ~DEINERGIZES.-THE'SUSSE3/ LOADS-LOST
WILL RE ACT DYN A/IC ALLY" TO THE ? LOS S OF ;POU ER. ? #1./ 2/3/ 4 - AUX BUS 4
AMPS FROM TnE-EFFECTED'3TAPTue EE)ERL.1ND 393 AMPSirVOLTSiEAND l

WATTS INDICATIONS DECREASE-TO'O 78 THE=AUT MVS I'irEiING
SUPPLIED FROM THE'EFF.ECTED FEEDEP.. H

~THE ANNUNCIATORE?DIRECTLY kSSOC I ATED 'W!T 4 T HIS % LF'UNCTIOND A Rif

i #1 STARTUF. FEED 6US DIFFEP.5NTIAL RELAYS 224
L #1-STARTUP FEED BU S LO VOL' A M - 22 4
! 11 OR 21'84EAXER TRIP -E20C200L -

14 OR 240SPEAXER TRIP - TOCRNLL
A1'3XRETRI) -224,

3SU-2 SXR TRIP-*

#2 STARTUP FEED BUS'OIFFEP.ENTIat'qELAy3 -1224
#1 STARTUP :FE0 MUS1LO '<0LT*GE -2 N
-12 LOR 22:p EaKER T?IF - 20020W

~13 OR 23 BREAXER. TRIP.- 30C239L-

:

REMOV AL 0FETHE MALFUNCTION DE'0VE: Tu! iA01T'FROM TME 30' l

AND. ALLOWS THE MPE9AT0h TO' 1E3ET TdF3 LOC 40UT AND. REENERGIZ: l
idE 905. ,

.S,-
.

. n( REF:' E-Li: STAATUS- AN) r " o c : N CY 2 NE O - S Y S T ET .13.14 V i'
-

DITC %C A t ELECT 8I;4L 1CdetATIC 0IAG4AMiLE ~.-13.8KV

i

Ii

1
al
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0. . .1/28/91 ELECTRICA ! O I S T RI B U TIO N-; 4! > 1.70:

-TABLELI.C-1
SYSTEM MALFUNCTIONS--

MALF'
. .

_ . . EQU-- i
NO. . MALFUNCTION TITLE /*4ANGE/CAUSE &-EFFECT~ 1N0.

'

-

....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .....

AUX'POWERTUNIT't? SINGLErLINE-**ET3:1Ar40_ REL AYING! . :,

'DIAG 1AM, E-U - STA; TUP F f!0 BUS: DI F FER ENTI AL. R EL AYING!
. _

ELECT 3IC AL SCHi'1 ATIC DI A3'i A% "
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. 1 /28/91 ELECTRICAD DISTRIBUTIONJ -21

#TABLE:1.C-1 .
-SYSTEM MALFUNCTIOVS-

'

MALF EQU
NO. MALFUNCTION-TITLi/ RANGE /CAUS! B EFFECT No.

....... ................................................................-.....

MAP 05 STARTUP SOURCESEBusi FAULTi =02030-

TYPE GENERIC (A-0)- i

CAUSE:SHORT ON EFFECTED BUS C AUSIS-' $UPPLY 53E AXER TOE TRIP'~

fPLT STA: 100% '

EFFECTS: INSERTION OF:THIJrMALFUNCTION-CAUSIScT4EEINSTRUCTOR
'

'
-

SPECIFIED STARTUA SUS TO-DEVELOP..A SHORTLT3 GROUND.
THE BUSSES - EFFFCTiD' SY 1HIS- MALFUNCTION APE :
At 23Ur 3: 3 sui C: ?SU-As 0: _ ?!U-3;t

4

IF THE 259 609 13 _FLILEDr THE ?31 N REL4Y E'i'R GI? E S - ON'
P Ah EL C 313 C AUJING B R E A <E Su-23 .T0 "T RIt ANV THEx STARTU:-

EMERGENCY:TRANSF0iXER LOCXOUT19ELAY-(4I,6-1 ON PANEL C31P)
TC T9IP. TAE-2SU-Ar 25U-0,LANDi2SU-E BREA<ER$1TRIPtIF CLOSEDi

-

3 THE BUSSE S/ LO ADS L OST WILL 10,E ACT: DYNAMIC ALY TO: THE t LOS S OF
P0 i E R ..

IF THE 350 BUS.13.FAILEDr THE 250-2LRELAY.ENERSIZEScON -
.

.

PANEL C 31 A CAUSING 3REA<EE 3435~e<RL10iTRIP'AND THE!! STARTUP 0
EMERGENCY.TRANSF0DMER LOCKOUT: RELAY >(2B6-X34- ON-PANEL C31A) aTO TRi?.- T HE 3 SU-2 r ' 3 3 0-1, AND - 3 SU-E A R E AK ER S, TRIPT I F = C LOS ED.' ' i-

THE'50SSES/LUADS' LOST WILL REACT?DYNAVICALY:TO~THEiLOSS~OF:poser.

.IF.THE.230-A BUS-I; F AILED,' A LOC AL':L'OCkOUT; REL A Y TI $ _ TRIDPD-

a
CAUSING THE"2SU-A-aDEAKERe-.AS-4 T9ANSForME44SREAKERi ' '

A1 BREA<ERi"C00 LING'T0 DER PUMPS 0A'PBS.'AND U1P83?BRE4KERS. !
-

'AND COOLING TOWER O AE-177. B P E AK E R n TO.? TRID - 8
'

-IF THE 2S0-3 i!US IS FAILED, A.. LOCAL LOCKOUT.' RELAY.-IS'TRIODED-
~

C AU SING TH E 2 3U-B '8 P E A< E Re. = S-4 - T R AN S FO RM ER: 6'R E A< ER e- d

32 - SRE A KE Rr e C00LI%i TOW ER PUVS10 CPEt AND LC00 LING TOMERJ
OBE-177 BM A<!A-TO TRIO.'

"

THE ANNUNCIATORS DIRECTLYLASSOCIATED WITH=THIS MALFUNCTION-ARE:'
'

~

,

5U-25 TRAN0,0VERCURRENT - 324-
~

3SU-CA9LE FAILURE -~22+
q

OAE-177 COOLING.. TOWER BREAXER-T. RIP D -'224
x 200-A BREA<ER TRIP - 224 '

[ ISU-A lus LO 70LTA13 - 214,
A1 3REA<EW TSI? 12 /*-

-

1

j< ; - 1i

i
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. - -- 1/ 2 8 / 91- ELECTRICAL' DISTRIBUTION- = 22

TABLE:I.C-1 ,

SYSTEM MALFUNCTION 3 1

MALF : . .. . . , /EQU;
NO. MALFUNCTION TITLE /R4NGE/CAUSE/Si-EFFECT ::N O. .

....... ....... ........................... ............. ............. .....

ISU-A-BUS DIFF TRELAY S L220-OS LINE TR ANSF ER TRIP ! 224' -

2SU-B 3U3 DIFF RELAYS 220-03.LINE TRANSEER T.olo - 224-
'09 E-177 C OOLING 'TOWE R-' # R E AK!R TRIP C - 224:
BS-4 TRAN3 BREA<ER TR!* --224
200-9 3REAKER TRI? -J22

|

23U-5?3US L3 VOLTAGE - 2?4
-B2 BREA<iR TRIP -224'

n
. a;

RENCVAL'OF THE MALFUN0 TION GEV0VES.TfE S404, ON:Tu 7 ;

EFFECTED 5US OID *E3ET3 THE' LOCAL L')CKOUT3'F0pt?USSES: a
250-A AND 2SU-3. i,

1,

4

.R E F : E-232 ST ADTUP : AND L C00 LING.' Tow!9 $; ANNUNCI A' TOR .. ELECTRIC A L - d
*

S C Hi'i ATI C DI AGR LMe E-*0 3TARTUP150$-2SU AND 330 RELAYING q
ELECT RIC AL- 3 CHE'4ATIC DI AG9 AMr -E-7 4 UNITf:Ir STA RTUP. - j-

-

TRANSFORMER SWITCHGEAD 13.s;KV-?REA<ER CONTROL'AND~ ' '

RELAY 3e E-6F ELECTA! CAL DCMCWIMATIC: DI AGR AM UNIT :-2 :
STARTUPtAND EMERGENIY AUX"TD ANCf 33MERiREL AYINGr.
E-45 StARTUPP ANic - E'4ERGEicY POWERl3Y3 TEM ^13.UKV
SWITCHGE AR ' ELECTRIC AL SCHEM ATIC ;DI A3R AMr E-101 ST ARTUP7
AND EMER5EN0Y'P0dERLOYsti9 SINGLEJLINE:1-METER AND.
RELAYING DIAG 9AMr E-79.2 LECT 1ICAL.DCESCHEMATICJDIaGRAM:
AND i(ELAY CIRCUIT FOR'#3-STARTUP113;ScKV' CABLE 1 FEED-
FR0t REGULATING:TRANSFORME D500 <VENORTH1SUBSTAT!0 Nit

'E-8? GEGULATING.TRANSFonMER SWITCHGEAR:STARTUP-BUS
13.3- KV C:R CUIT - B RE M E; iLE CT 9IC AL -JSC HEMATIC? DI AGP A M,' J

'E-34 REGULATING-TFANSF03MERESWITCHGEAR: EMERGENCYi
SYSTEM 13.d- (V 'CI RC UIT WR!a!!R !LE CT?IC ALES. CHEM ATIC h

'DIAGRAMr.!-43 STARTUF'AND EME30ENCY' DOWER <SYSTEMJ13.B KV1 l

SWITCHGiAALELdCTRICAL13CHEMATIC DIAG 3AMiEE-10 STARTUP,
,

'

- AND EMERGENC Y - POW ER lSYSTE5''SINGL E 'LINE VMETER AND: d
R EL AY INJ 11 A G' AM.

1

REV. 2
,- y

l
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f- - 1/ 2 3/ 91 ELECTRICAL;0ISTRIBUTION ;23-
- ;

!
-- TABLECI.C-1

SYSTEM' MALFUNCTIONS-

MALF
-

'

EQU.
NO. M AL FUNC TION TITL E/ R AN 3E/ C AUS'E & E F F E CT : .NO.-t

-

---.--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ ~ - -

MAP 06 -13.2.KV BREA<ER TRIO 0207L

TYPE GENERIC kA-N)
i

CAUSE: CONTACT 2-2C F A IL S DC L 0 s !D ' I N"TM E _-- E F F E C T E D *i R E A K E R |'

CONTROL: S'4ITC He

PLT'STA: 100%

E F F ECTS: INSERTION O k THIS M ALFUNC TIO4 :C 40$3 S~ THE INST RUC TOR :
i

'3PECIFIiD 13.21KV:39EAKER'TO TRIP. THE SREAX'RS
EFFECTED _~BY TMIS; MALFUNCTION ARE

.A:252-0113 d21"BREA<!R H: 2 5 2-010 3 L19 4f T R ANS * R E A< ER -s:252-01G5 #11-eREA<EA <I:252-0110-- 1:T4 D TR ANS-- BR E AK EU.

C:25?-J101 #1- BREA<?R J : 2 52 -010 2 : ' 1 R T R AN 3 E B R E A K ER |
-

0: 252-0214.- 42 BREAXER M:252-0?13r<2G4=TRANS=3*EA<ER~-% E:252-0210 a12L3Rik cR- L:351-01341 ATC TRANSDBREAKER- 4
'F : 252-0202 #22 BREMEU .

. M: 252-0212: L2A4cTLANSn&DEAKEi.'

G: 252-0109 1PS4 TRANST.FREA<ER N: 25 2-0201_- J2 P S 4] T R AN S E G R E AK E R ?-
'

-

THE S ELECTED 3PE A<ER TRIPS LANDt THE LOADSE!UP3LI ED ,rpov
THE.AFFECTED SUS (ISL LOSE;POWEW.1THEJLANTfSYSTEMS"WILLOREACT
DYNAMICALLY TO THE LOSSL0F1000EA^

.

THE ANNUNCI ATORS DIRICTLY -- ASSOCI ATED ?4IT{ THIS,. MALFUNCTION- ARE:

1 3 < R T *t I P - 20CTU9L
2 840 TRIP -20C200L=
1 AUX BUS LOmVOLTAGE"- 20C209L
2_ AUX 30$1 LO VOLTAGE ,20C239L'
11 LOR 21 BKR TRIP '20C209L.
12'OR 22 9 0 7 DIP - 20C239L: ''

1

REMOVAL OF THEEvALFUNCT!00 REST 6 PES ^TdE-ODERATION A Fr
CONTACT 2-2C TO?NOTMAL AO TALLOV;|THE 0* ERST h TO?CLOSE;
THELE *FECTi0 9,REAXER.

.REF:--.E-1. STATION'SINGLELLIM ~0IAGRAN 'E-62 UNITMAUX:
S4ITCHGEAR 1 t 2'STA*TUo FEfi suu 11.2 % 32E C R

,

-

ELECTRICAleSchE1ATIC DIAG 8AM,/E 64? UNIT-AUX'E ''

-SWITCHGEAR LOAD CENTER TRANSFORNES 13. 3 - < V C I D C '., I T ' '

._ BREAKER ELECTRICAL SCHEMATIC:DIA1PA %
-

-

- % R E 't . 3

_

'

~. !
_ _ . . _ _ . .. . . -

-

, a
. - - -

" - '
' '' '
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1/28/91 ELECTRICALTDISTRIBUTION '2C

TABLE I.C-1-

SYSTEM MALFUNCTIONS

MALF
_ _ _ . . . EQU-

NO. M ALFUNCTION TITLE /4 ANGE/C AUSE S E FFECT NO.~
'

....... .--------..................--............------- . ....--....--. .....

MAP 07 4.16 KV EMERGENCY-BUS FAULT 0 $ 010 f ,

! TYPE: GENERIC _(%-H)

CAUSE:SHORT ON BUS CAUSISLSU? PLY 34EAKER-T0 0 PEN7

PcY STA: 100%*

>

EFFECTS: INSERTION OF THIS MALFUNC1!0N CAUSES1TH SELECTED
4.16 XV EMERGENCY 60S TC - DdVELOP' A OIFECT' SH00T. TO

'
-

-

GROUND. THE DUSSES-EFFECTED-Si T H I S ;:MALFUNCTIONEARE -
. |t

?

A: E12 (20 A15) d: 5 3 2 = (.20117) - E:E E-l'T A: E-33 : 7
B: E22 (20416) D: E 4 2 _- ( 2 0 A 14 ) 7: E-23- + : - E-4 3 -

THE EFFECTED-SUSSES CURRENT. INDICATION INCREASE 3 FULLD

SCALE, THE-SUCPLY 3REA<ER TRIP $,3 AND ThiL305-01DS
- A DECREASE TO 0. THE-293JOVERCURRdNT LOCXOUT RELtY.,V-j' TRIFS (L9CATED ON A' LOCAL 7ANil)r CAU3ING THiiNORMAL

POWER SUPPLY BREAXEREE212: ( 32 2/ 23 2/ 342/ 313/ 223/ 33 3 / 24 3)"To
TRIP AND LOCKOUT THE ALTERNAT': SUSPLYL F E MER E31?'-(222! . q
332/242/213/323/233/343).: THERASSOCIATED'DIESELLGENESATOS
AUTO STARTS. HOWEVER, kit's.0UTPUT 3REAKER!-DOESLNOTiCLOSE,

|1 AND IS LOCXED OUT(UNTIL Tdi MALFUNCION11SEREMOVED. T95
EMER3ENCY AUF SdITCH3EAC LOA 1 CENTER'TAAN;r0RMER 4.'16rKC
BREAXEa TRIDS (E124/22 /324/424/134/2%/334/434)rz ANDt
THE LOADS SUPPLIED FROM-THE AF8ECTdD LOAD. CENTER 3US-. ;

|: DEENE4GIZE.

THE ANNUNCIATORS'DIRECTLY ASSOCIATED _NITH THIS MALFUNCTION,ARE:-

L E12- BUS DIFFERENTI AL OR OVERCURRENT REliYS"-E26AL -
"

.E22 BUS D FFERENTIAL'09 OVERCURRENT RELAYSi- 2a>B=
E32 BUS DI F F ER ENTI AL OR OV ERC UR0*NT- #EL A 'S ??S C--
E42-SUS DIF F ERENTI AL OR OVERCJU ENT ' 8EL AYS -:2 FD*
E12 ~ SUS UNDE RVOLT AGE - 2 6 4 -t

| E22 BUSLUNDEP. VOLTAGE - 233
< E31 BU3 UND E kVO L T A GE '- 26CL-

LE42 900:UNDEAv0LTAGJ- '26D
.E124 TRANS BXR TRIP'- 25A
E224 TRANS-B<R T2ID<- 2dB l

E324 TRANSJ3XR TRIP-- 2cc-
_ n E424 T RANS 3KR" TRIP ' 260

1() El DIESEL.RVNM E - 26Ai
' ' E2JIESEL =RUNNIH ?.: : T-

,

.

E

$,
17'

I'
*

|f

a , . . -. - . . s , . ., i h , .S e , ~ E h. , g, -
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1/28/91 ELECTRIC AL DIST RI3UTION 25-

m/ TASLE I.C-1
SYSTEM MALFUNCTIONS

MALF EQU
NO. MALFUNCTION TITLE / RANGE /CAVSE EFFECT NO.

....... ................................................................ .....

E3 DIESEL RUNNING - 26C
E4 DIESEL 8UNNING EtD-

E13 BUS UNSEnv 'LT AGE 2iA-

E23 DUS UNDERVOLTAGE - 26G
E33 BUS UNDERVOLTAGE 2nc-

E43 BUS UNDERVOLTAGE 240-

E13 SU3 DIFFERENTIAL Co OVERCURRENT oiLAY3
E23 OUS DIFFERENTIAL 00 OVERCURRENT RELAYS
E33 SUS DICFERENTIAL 03 OVEoCU91FNT 0?LnYS
E43 BUS DIFFERENTIAL 0; OVERCU1RE1T RELAYS
E134 TRANS BKR TRIO 2sA-

E234 TRANS 9<R TRIO 269-

E334 TRANE 6<R TRIP 22C-

E*34 TRANS 5KR TRIS 250-

RE.MOVAL OF THE 'ALFUNCTION REMOVES THE GR3UND ON TH'
em EFFECTED BUS THI.

I ) DIESEL GENEDATOR OUTeUT 37EAKE4 CL9SE3 AND SuesLIg3
' ~'

POWER TO THE SUS E12rE22rE32 1 74?. THE DIESEL WILL NOT
CLOSE IN ON BUSES E13eE23,E33 & E43 AND THEY DiMAINS
DEENERCIZED. THREE SECCNDO LATE 4r THE EM ER 3ENCY

| AUX SWITCHGEAJ LOA] CENTED TR AN3 FOTTER 4.15 (V
BREAKER (E114/224/324/424) AUTO CLOSESr REENERG!!ING

| THE ACFECTED E4E11ENCY LOAD CcNTER. T4E OPiRAT10 M A Y-
|

THEN 'EENERGIIE THE LOA 03 LOST FOC" THE BUS IF DESISED.

REFA E-13a 5H. 2 IME23ENCY AUX OWITchd'A: ?US
DIFFERENTIAL AND C V E R C U D. R E 9 T DELAYS ELECTRICAL
SCHEMATIC D!AGRAM, E-47 4160 <. E " E R :i E N C ' AUY
POWEd SYSTEi SCHEVATIC PELAY AND SETiRING DIAGRAMr
E-71 IMES3INCY AUX SWITCHGEAR REGULATING TRANSFOPMED
SOURCE 4.1c KV C<T SREA<ES E '. : C T R I C A L SCHE. MAT!C
0!AGRAM, c-l STAT!]M i!NGLE LINF SILG1A", G'Ci
EME4GEFiCY AUX WITCH 534' 3!EIEL 3EN13ATSR 4150V
CIRCUIT 34E;<Ea SCHEMAT1" D:A0aaw.

RiV. 2

,

/
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s1/28/91 ELECTRICAL DISTRIBUTION 1!6
%
r

TABLE-I.C-1
SYSTEM MALFUNCTIONS

-MALF -EDU L!NO. -MALFUNCTIONiTITLE/RAN3E/CAUSE S EFFECT 'NO.
.....-- ..............---.........--....--.........-------.........----- ....:

MAPOS 4.16 (V '9USE AUTO TR ANS F4R F AILU;E - 05013

TYPE: GENERIC ( A-H)

i

CAUSE:THE M1-T1 CONTACT OF T H E 1TI MER "R ELAY 153-1301
FAILS OPEN IN EFFECTED CREA<ER'CLO3ING CIRCUIT.

PLT-STA:L333 0F POWER-TO EMSRGENCY-*U9-

EFFECTS: INSERTION OF THIS MALFUNCTION CAUSiS THE SPECIFIED 4.16''KV
BUS TO FAIL T0-AUTOMATICALLY TRANSFERuPOWER SOU#CES-ON
A LOSS OF NOR1Al P]WER TO THE JUS.. THE SUSSiS-EFFECTiD '

BY THIS MALFUNCTI3N~ARE:

A: E12 (20A15) C:- E321(20A17) 5:-CT13 G : -'E- 3 3 -!e: E22'(20Alor D: 5 4 E( 2 0 A18 ), . F: zE-2 3 ' H: rE-43 |

ON.A LOSS OF POWEliWITH THETMALFUNCTION INSEIT10) .
,

-

-

THE ' ALT EkN ATi SUP8LY--3 ? I AKEi TO LT HE 41 6 -EM: RGENCY' 'Is

BUS DOES NOT CLO3E. THELEMEPGENCY AUX 1SWITCHGEARf .iLOAD CENTER TRANSF09MER;4.15 AV E9EA<ER?TRI M H
(5124/224/324//.24/134/234/334/434'iL AND THE LOADieSUPPLIED '|

.

F ROM Tri! E F FECTED BUS DEENER3125. 'THE. PLANT SYSTEMSTWILL' |"

REACT ~DYNAM!CALLY TO TriE L O S S O F POWEO. cTHE.DIESELE GENE *ATOR' I

ST ARTS A ND WITHIN 1.0 SEC0'io S. THE DI ESEL: G EN ER ATOD
. i

~

OUTPUT BR E A XE R CLOS E$ r - AE EN'R GIIING THE L3U71('IF T HE"EUS = l
IS . E12e E 22e E32e OR E42). THREEJ

S ECONDS L ATERi THE --EMERG ENC Y? Aut-SWITCs G: AE LO.tD . I

CENTER TRANSFORMER 4.1 (</ BoEA<E9"(E12D 224/324/424)
AUTO CLOSESi REEN"R3III!!G~*FC. EFFECTED: EMERGENCY LOAO'
C ENT E 9.-

4

- - ?

THE- ANNUNCI ATOR S ')115 CTLY : A S SO CI ATE D 4 I TC THIS M AL'UNC TION A RE::
_ ,

i

E12 BREAKE:C' AUTO:CLJ!E' 25A
E22 BREAKER AUTO: CLOSER ;260
E32.9REA<ER-AUTO,CLO!!: 23C

q
E42 SAEAKER AUTO CLOSE .2 0.
E12 c BUS :UND ERVOLT AGE - M A q'

*

E22 BUS UNDERVOLTAGE - 269
E32 BUS-UNDERVOLTAGE=- 25C -

aE4~2 BUS.UNDERVOLTAGE - 26D
'

E13 BUS-UNDEPVOLTAGE'- 26A
-

j!--

-

. E23 BUS-UNDERVOLTAGE # 2 4
'

E33 auscu n ERVOLT G5 --';C

J-

4
-

* '

f ; a -.-- i --_________._iE_
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1 /28/ 91 ELECTRICAL ~DISTRI3UTION- L: *2 7
'

-

'" M T GLE.I.C-1.>

f -SYSTEM MALFUNCTIONS i

HALF
. . . . ... . EQU' J

NO. : MALFUNCTION TITLE / RANGE /CAUSE NO.-
....... --........ --.-.............----.---....-- ....=&

EFFECT
....- -----.-...-- -- ..

,

d

! E43 BUS UNDERVOLTAGE 24D-

L E124 TR ANS e s<R TRIP.- h A
.E2241 TRANS BKR5 TRI.P:- 268~*

! E324 TRANS BXRTTRID -126C |

E424 TRAN$ B(R TRIPa-' 200 'd'

-E134 TRANs BXR. TRIP - 26A l
! E234-TRAN$ BKR TRIP? 2tB

E334~TRANS B(R T4ID;- 2oC:.

i E434=TRANS 3KR : TRI* ' 26Di s.

k1E1 DIE S EL RUNNIh'3 : 26 A ' '
4

E2. DIESEL: RUNNING - 26-3 ' ''$

: -E3 DIESEL PUNNING --200- >- r
! E410!ESiL EUNNING - 2' 0:
,

R EMOV AL--O F THE iVALFUNCTION: RE STOM S ' TH E. 0?iR ATION10 F-

I THE:M1-T1' CONTACT:0F THE TI*,ER AEL'AYi183-1508cIN6TRE
EFFECTED 3R UKER CLOSING--CIRCUIT:TC NORMALM N018LLOVS j

,

G Tr45 BREAKER-T0t AUTO?TRANS Eol0N;ADLO3Sf0F POWER To jj |Q
'

| . THs BUS., T

REF:- E-7.1 EME8GE'lCY AUXTSWITCHGEAR REGULATINGfTRANSFORMER... |
'

[ SOURCE '. 16|.KV'CKT BREAKER 4ELECTRICALESCHEMATIC(DIAGRAN ]
; E-56 EMERGENCY AUX.Sw!TCHGiAF LDAD CINTER' TRANSFORMER; '

j. 4.16 XV _ CIRCUIT .5RE AX5R: ELECTRIC AL. SCHEMATIC LDIAGR A%-
E-113TATION'. SINGLE ~LINE 0IAGRAb;;5-1?3?EMERCENCY

! AUX SWITCHGEAR DIESIL GENERATOR 416 0V 7 C <TJ E X Ri
| ELECTRICAL SCHEMATIC'0IAGRAM.-
! i
li REV. 2 9
p -

, 4

. A*i;
l-

3' :|
-

,

b

I'

t

e ,

\
'

.

1 '-,
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f 1/28/ 91 ELECTRICAC DISTRIBUTION -28
'

<

. \, -

TASLE<I.C-1
>$YSTEM MALFUNCTIONS

._
q

'
MALF EQU

NO. .MALFUNs* TION' TITLE /RANGI/CAUSE E!EFFECT No. a....... . .............. .... ............ ... ............... .........:.....=

MAP 09 13.2 <V OUS AUT0iTR ANSFER .F3ILU tE. 020T0 c;

TYPJ: GENERIC (Ai3)

CAUSE. FAILURE OF CONT ACT 1-2 (S-10)- 0F -TIMER 30E-Oo(302-05)
IN AUTO CLOSE CIRCUIT.

PLT STA: 100%

EFFECTSv1NSERTION OF THIS MALFUNCTION CAU NS THE FAILURE OF.E

T 4 E I N S T RU C TO P. S PL;! F I E 0 AUVNG9 < BUS T0* F AST T P. ANS*E R
04 A GENERATOR LOCKOUT. THi BUSSECA350tIATED WITH
THIS MALFUNCTION ARY:

;

A: -1 UNIT AUX SVGR (20A01) ,

S: 2-UNIT AUX SWGR (?Q AD?): 3

1

Q) IF A GENERATOR LOC 400T OCCUR 3r THE.1'(2F 54EA<!*yT^.IP9
N,_ HOWEVERi- Thi -ST ARTU* SOURCESSUPLY 39E ARER LINED UPsFOR:

FAST TRANSFER DOE 3 NOT CL3Si (IF FAILED). THE.. LO A D S .
SUPPLIED FR0li ~TH3.AFFECTuo AUV BUS =DEENERGIIE. THEJ ;i

- PL ANT M E A CT3 :DYN A:11CA LLY TO~ THF I,'j S S Off POWER. . : TH E =
..{OPERA'0R *l A.Y C LO S E !TH E ' A F F E C T E D B R E AX E R + U SI,0G 'IT ' S - i

HAND SWITCH T04PiENE43!2I THE AUY 303,.
~

!

THE.ANNUNCIAT0dS'JIRECTLY-ARSOCIATED MITH5THI?'MALFUNCTIO9 ARE:- *i

1 AUX BUS LO.VOLTAGEJ- 20C2.)CL l

2 AUX RUS LO-VCLTAct --20C209L

REMOVAL OF THE MALFUNCTION.'ESTORESLTHE;OPEaATION10F-
. C ONT A CT - 1 -2 M-10) 0F TIMER' 30 2-06 (~02-0 5) L IN AUTO -
CLOSE. CIRCUIT TO NORyal ANDoALLOWSo

'TO TA/E PLACE.- "
THEcFAST TRANSFER;

AEF: E-F.* UttIT AUX SWITCdGEAr 1 AND 2 STARTU9IFE~D
TUS 13.3-KV 3REA<ERS ELSCTRICAL.SCHCMATIC-DIAGRAM /
E-1. S T A T I ON SINILELLINE DI AdR 4Me ' E-e0-' UNI T 4 AUX'
S ITCHG i A R M A!O 7. .? ;K$/' "R E A <!R S cEL EC TRICtL y :|SCHG9ATICcDIAGAAM, Y-92 TU;$INE"GENGRATOR AND._ "

1
TR %NS FORME |1 N EL AYIN'i RLECTRIC AL. S CH Ed ATIC ,DI AGRAM.| 8

REV.~2 '

OO
,

. t

I
-1

<

<

j - i
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1/28/91 ELECTRICAL' DISTRIBUTION ' ? 9. -(
'

-T ASL Ew I .C-1' j
SYSTEM-MALFUNCTIONS t

a
MALF

.
_ _. . , EQU- 4

No. MALFUNCTION TITLE / RANGE /CAUSE % EFFECT' 'NO........ ............. ..............__.........___.... ..=.... .. .......-......
VAC01 480 VAC BUS-FAULT 0 M i O ': ' ;

TYPE: GENERIC (A-R)
[

C AUSE: DIRECT SHORT EETWEEN < THE EFFECTED 430V -?US 4ND- GROU'JD /C AU'SES-
-

-THE SUPPLY OREAKER'.TO'TDIO.:-

,
,

PLT STA: 100% P0kER

EFFECTS: INSERTION OF THIS M A L FUN C TI 0a! CAUSiS THE SELicTED 490 VAC. BUS TO -!
DEVELOP A DIRECT SHORT TO GROUND.- THE z430Vi3USSES ' ASSOCIATED ' i

WITH THIS MALFUNCTION ARE:-
A: A34 E: A24 I:-104 *: 1T4 :- Q : - 2 D 3 4 '

,

B: 334 F: B24 J: 244 N: 2T 4 R: 4cS4L
-

C: A14 G: .A34 K 1341 0:-IPS4
D: 314- H: 334 L: 214 P:13PS4- 1

ap THE DIAECT SHOPT TO'GROUNDLOM THEt SELECT!D )30;:cV AC ::' *US J C a d S Esd TH! '
V LOAD CENTERcBUS AMPS TO INCREASEuSHARPLY, THEJLOADJCENTER.TRANS -

j
,

FORMER' SUPPLY BREA<ER TO T9IP l(FOR L EX AMPLEfJ1PS 4TTR A NS FORMER-:
>

89EAKER 252-01G9 Foo BUE 1PS4rc 1R4eTRANSFORMER 99 E 4KER = 2$ 2-0103: fjFOR BUS 1R4, ETC.). 430 VOLTS 3US A5PS-DECREASELTO~0r THE. LOAD i

CENTER TRANSFORMER SUPPLY'A*PS INDICATION DECREASES 4 To Oi1 ANDJ j
T4E TRANSFORMER SUPPLY MEA <ER TRIP.-ANDE4!OVVOLTm?uStTRCU'tLE: q
~ ANNUNCIATORS ACTUATE. 'THE LOADS:-ScoPLII0~BYiTHEJAFFECTED BUS '. -|
DEENERGIZ E - AND THE PL ANT REACTS DYNAMICALLY ~|TO THE1 LOSS CF. POWER.~
'IF THE-' OPERATOR ATTEMPT.S'ToiREENERGIIE:THEJ3US4?THE:TRANSr0RAER'
SUDPLY BREAKER:AGAIN TRIPS 4UESTO 0VER000E1T .ASJA30VE=.

- -

,
s

Trl!--ANNUNCIATORS DIRECTLY ASiOCIATED WITH THIS-::MALFUNCTIONc4ARE:'
>.

,

1P54 PLANT SERVICES LOA 0 CENTER: TROUBLE'-I200". '

3PS4'_?LANT' SERVICE 3 LOAD < CENTER TROUvLE --2M LD '

E
2P34 PLANT SERVICES LOAD CENTER TROUBL-I.-Li.0?L-
4?34 PLANT SERVICES LOAD CYNT 1;TR004LE - 200L :'

HES4 SCREEN.STRUCT. LOAD-CENTER TROU3 LEV- 10.CL '

,A34 SCREEN STRUCT.1 LOAD ~CO TE9: TROU3LEL -?O)L
1134 GEN. ~ ARE A - LO AD CENTER TPCUBLE~~ 200L

2G4 GEN. AREA LOAD CENTER TROUBLE: .'209L ;

1
1R4 REACTOP AREA 4 LOAD' CENT 2R TROU9tED- 200L-
2R4 REACTOR | ARIA = LOAD. CENTER VR005LE - 200L.7

1TA TUR3INE AREA LOAD CENTER T?3UBLi - ?OJL l

2T4'TUR3IC AREA LOAD CENTER TROUBLE -~209LO AS4uTRANS 1<R TRIP - 224' '

B34 TRANS 0<R T:I6 - ?!4
, ~,

t
'

.
- .
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i- ~ 1 /28/ 91 ' ELECTRIC AL' Dr$TR!8UT!0N .30.

TA8LE I.C-1-

SYSTEM MALFUNCTIONS1

MALF
.

. .. - EQU
!. NO. MALFUNCTION TITLE /4ANit/CAdSE.4 EFFECT. N O. .

....... . ................................m.............................. .....,

'

.

REPOVAL 08 TH E M AL FUNC TION '9 E STO Ri$ TH t! AF8ECTED 903 SA00VOS TO
N 0 k.".', L A N D AL L O W S . T H E O P! 8t A T o p T O - R E EN E* G IZ E .- TH E 'BU S.

REF: 3-87 ST ARTUP TR*NSF0%" 5 WITCH 3ER C00Lih!G' TOWER LCAD.

CENTER 13.8 (V DREA<ER ti,E C TRI C AL S CH E M ATIC DIAspaw,.E.66
i LOAD CENTER 54JT?H5EAP LUC-TIE 450 VAC M?AKE9 ELECTRICAL

SCHiiATIC DIAGRA;is 1-65 LO40tCENT!4 391TCHGtAR MAIN 490
VAC SPEAKER ELICTRICAL SCHEMATIC DIAJRAMi E-64 UNIT AUX-

SWITCHCEA't LO*D CENTER TRANS 13.8<V FDR-99EtKF#-ELECTAICAL-
SCHEMATIC DIAG.10ir !-1 STATION $1NGLE-LINE DIAGRAM, ! - 5.-
13.3 KV AUX Pod!R SYSTEN SINGLELLINE M*TER'AND RELAYING
DIA3RA4. - '

REV. 2

G-

,

1
.

I'
|

!-
,

I

|
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|
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1/28/91 ELECTRICAL 1 DISTR 100 TION - 31

.TA8LE I.C-1
SYS1EM MALFUNCTIONS.

MALF EQU
NO. MALFUNCTION TITLE /RANSE/CAUSE L'EFF:CT NO.

....... ................................................................ .....

VACO2 430 VAC EMERGENCY = BUS FAULT 05050

TYPEtGlNERIC (1-G)

CAUSEt0! RECT SHORT BETWEZh THE-EFFECTED 430 V BU; AND GRouelp -C aVS E3
i THE SUFFLY 94EAKER TO TRIP.

PLT STA 100% P0 DER
i

EFFiCTStINSERTION OF THIS dALFUNCTION C AUSES THE -$ ELECTED 430 VAC EME't-
GENCY BUS TO DEVILOS A DIRECT'.SHORT.TO GROUND. THE 490V $USES
ASSCfIATED WITH.THIS MALFUNCTION:ARE:

A t .E124 C E3 2 4 2 ' E17 A4 $t 14 h 4
B: E224 Of E424 F -523A4

THE DIRECT SHORT TO 3ROUND ON:THE SELECTED 43'VAC EMER3ENCY10050T CAU!ES Thi EMh wENCY LOA;-C#NT!* PUS FiECER' AMP 3 TO INC8ELSE
<

SHARPLY, AND THE 4CC. BUS FEiOER MREA(!H.TF T918 (F08 EXAMDLEr
E144 FE EDER BRE AKY R 5 ?-1912). 4o0 VOLT !|iERGENCY.395'FE!0ER AMP 3
DiCREASE T0.0 AND THE MCC FE2028"*REA<!9-TRIP 24NNUNCIATORS:

ACTUATE. THE LCDS-- SUAPLiiD YY.- T*E AFF ECTiu MlS. OEEnlERG!t E AND
THE PLANT REACTS DYNAVICALLY TO THE L0st'0F'P0 DER..

THE ANNUN0IATORS DIRECTLY ?ASSOCIATE 0 WITH THISlMALFUNCTION--ARE:

E124 SUS FIED 9REA(ER Tayp . 2 ?i t'
E224 SUS FRED 3k!A<dR T7IS -~22 R
E3?4 903 FE2D.3REA<!R TRIP ' 2 2 a C --
E424 SU3' FEED BREA<ik TRIP - 2200-

REACVAL OF THI MALFUNCTION RETTORE3-TH5J4FFECTED'aus GROUNDS.T0=
WORM AL AND . ALLW3 THILO8!R ATTOR;T O R!sNE4 31:! 'THE' S_US.-,

REF:
i-1 STATION SIN 3LE LINEiOIAntAMs E-h . 'E M E R G EN CY" AUX -

.
L i'n

SWITCH 3 EAR LOA 0 * ENTE 8 TRANSF0e88 1;.3 C'9AEAKER~ELEC-1
- <

TRICAL-3CHENATIC DiA3%AM.
REV.3
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(~)1/28/91 ELECTRICAL D!$TRIBUT!0N 32L

''
TA3LE I.0-t

SYSTEM MALFUNCTIONS

MALF EDU
NO. MALFUN?

....... ........................'10N TITLE /R8NSE/Cids! C EFFECT NO.,

...................................... .....

VAC03 489 VAC *,CC FAULT 06160

TYPE GENERIC (A-Ze AA-ZZr A1-(1)

CAUSE A DIRECT SHORT BETW!EN THE EF8ECTED MCC AND 390VND CAUSES THE
SUPPLY BREA<iR TO TRID.

PLT STA 100% POWER

EFFECT3 IN9ERT10N OF THIS MALFUNCTION C6U3ES THE SELECTED 430VAC MCC TO
DEVELOP A DIRECT-1HDaT TO 3ROU'4Dr C AUSING T HE MCC SUP?LY'BRTAKER
TO TRIP. THE V.CC'S ASSOCIATED WITH THIS'MALFV1CTION AREt

A AS-4-A1 4: 7234-D-a 'i G : 134-T-S WWt loSa-W-C
B: AS4-S-A2 k: 1224-P-A Hn: 134-*-4 XX: 1rqa.C-9
C: AS4-S-A S: 5324-4-S II: 1G4 *-* YY: 1?S4-M-4
D ES4-S-A1 T: 232* .1-0 JJ: li4-T-4 IIt 3004-4-4

/''i E: U S 4- S- C 0: ' 3 2 4-0- A <<: !14-4-0 A!: *$74-4-0(-) F: 534-C-A V: 5324-7-4 L'. : 244-7-A d1: !P34-F-?
G: 924-C-A W: E324-0-A MM ?G4-G-? C1: 3pS4-M-A
H: 534-C-A X: E424-4-A NN: 2G4-8-A 011 3SS4-V-1
I: A34-Y-A Y: f41s-1-0 00: ita-T-C E1: 4PS4-W-9
J: E124-4-C Z: E434-D-A 00: 114-T-3 F1: 4Psa-U-C
K: E124-T- AA: E424-T-S D: 2T4-T-C G1: 4*S4-F-B -

L: E124-3-A $3: E424-0-A RR: 2T4-7-a His 113A4-EC-4
M: E134-P-A CC: 1#4-R-D SS: 2PS4-F-9 I1: E23A4-EC-A
N: 5124-0-A DD 1R4-T-4 TT -|PSA-U-C J1: 43A4-EC-A
Os E224-R-3 EE: 2R4-R-; UU 2PS4-h-B
P. E224-T-B FF 2 4-T-A VV 'PS4-V-a

THE LOADS SUPPLI!D F ROW T HE - S ELICTiD MCO DiiNERGIZE.- 79E'flaNT
REACTS DYNAMICALLY TO ThE 153 0F #0VE4 FOR A-DETAILED LIST OF
THE LOADS LOST, REFER TO SWG. 3250-I-2.

REMOVAL OF TH MALFUNCTION RESET 3 AND CL3S?: THE TRIPPE9 RPEAK59

REF: E-2 13.2KV, 4.16<Vi 'AND 430VAC SYST! * ST ATION ELECTRICAL
SINGLE LINE C04503ITE DIA33Ar.

fq REV. 2
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g 1/28/91 ELECTRICAL DISTRIBUTION 33
:

TABLE I.C-1
SYSTEM MALFUNCTIONS >

HALF EQU
NO. MALFUNITION TITLE / RANGE /CAUSE & EFFECT NO.

....... ................................................................. .....

VAC04 120 VAC INSTRUMENT PANEL FAULT 07010 i

TYoE GENERIC ( A- F)

CAUSE:SHORT IN INSTRUMENT PANEL CAUSES THE SuoPLY AREAXER TO TRIP ,

ON OVERCUR4ENT.
'

;

DLT STA: 100% P]WER

EFFECTS INSERTION OF THIS MALFUNCTION CAU!ES A SHORT IN T4E SELECTED
INSTRUMENT PANEL PHICH TRIP 3 TWE INSTRUMENT PSUCLS SUPPLY
BREAKEA. THE INSTaVMENT 84NEL3 A$$0CIATED WITH THI3 M Al FUNCT!yN
ARE'

.

{
A: 20Y-50 0: 20Y-35

'B: 20Y-33 E: 2CY-37
Cr 20Y-34 F: 03Y-]3

i

( THE LOADS POWERED FROM THE SELECTED PANEL DEENE4GIZE. THE SYSTivS i

EFFECTED BY THIS MALFUNCT!]N *iaCT DYNA *ICALLV 70.TWE LOSS-OF '

POWER.

REMOVAL OF THE MALFUNCTION RESETS AND CLOSE3 THE TRIPPED BREAVER.
t

REF: E-2 13. 2 (V r 4 .1 6 < V , AND 4?OV AC SYiTEMS STATION ELECT 8ICAL
j SINGLE LINE COM:DSITE DIAGRAM. ;
!

^

REV. 1
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,_.1/28/91 MAIN G'dNERATOR 12 }
| i
\ TABLE I.C-1

,

S(STEM MALrVNCTIONS
,

MALF ECU
NO. MALFUNCTION TITLE / RANGE /CAUSE & EFFECT NO.

....... ................................................................ .....
P

MGA01 MAIN GENERATOR Tatr 04010 |
TYPEtDISCRETE

:

CAUSE: FAILURE OF OVFRCUS. RENT CONTACT $1 CAUSiS LOC <0U' ,

R EL AY TO ENERGIIE.

PLT STA3100% POWER !

EFFECTS:INSE3710N OF THIS dALFUNCTION CAUSES A *AIN GENERATSR
TRIP. GENERATOR LOCKOUT 3?6F AND 33: 5 TAI * CN *ANEL 224 THE !

GENERGOR EXCITER FIELO Si?A<E> TRIDJ, T4: #1 AND #i
BREAKERS TRIP, THE MAIN TURBINE TPIPSr THE REACTOR !

SCRAM $i THE RECIPO SUMPS TRIPS THE AUY Suites FAST .

TRANSFER TO THE STARTUP 30U7CfS WITH THC 11 (?1) AND '

THE 12 (22) BSIA< IRS CLOGINS, AND SENERATOR WATTS, VOLTS,
;AMPS, AND VAd5 DECdEASE TO 0. THE 9YDASS VALVIS AND SRVS

OPERATE TO MAINTAIN REACT 0A Pr!$3UR2r AND THE FE!O 9YST!*
( ) OPERATES TO MAINTAIN REACT 0s 4AT24 LEVEL.

.

THE AI.NUNCIATORS DIRECTLY ASSOCIATED WIT THIS VLAFUNCTION ARE: ;

2 GEN TRANS BAC< UP PELAYS - 20C200R -

2 EXCITOG FIELD BREA<fR TRIP - 20C200R
- i

REMOV AL OF THE MAL FUNCTION DESTORES THE OPEPATION OF-
OVERCURRENT CONTACT 51 TO NORAAL AND ALLOVS THE OPE #ATOS

' TO RESET Tdi 356F AND 35d9 Loc (OUT RELA's.
,

I
REF: E-1 STATI0tr SINGLE LINE DIAGiadr I-62 UMIT'huX '

,

SWITCHGE AR 1 C2 ST ARTUp FEED 5US 13.2 KV-9REAKER
ELECTRICAL SCHEMATIC DIA3Ro#,'E-30 titT AU( L5NITOW -
GEAR MAIN 13.3 KV B;it<iaS ELECTk! CAL SCHiy4 TIC
DIAGRAM, 5-72 TUR9INE GENERAT00 AND TRANSFORME9
RELAYING ELECT 91 CAL 3CdFMATIC D!A1404.-

,

REV. 3
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1/ E 8/ 91 MAIN GENERATOR 13

TABLE I.C-1
SYSTEM MALFUNCTIONS

MALF EQU
NO. MALFUNCTION TITLE /1A432/CA NO.

....... ...........................................'JSE S EFF?CT
..................... .....

|

M6A02 VOLTAGE REGULAT3R FAILS NIGH 0101)

TYPE DISCRETE

CAUSE SHORT IN AUTO VOLTAGE 4E60LATCR VOLTAGE ADJUST .

R4EOSTAT (73P) CAUSES OUT*UT TO F A II. WISH. !

PLT STA 100% #0WE9

EFFECTS !NSERTION OF THIS MALFUNCTION CAUSES THE OUTPVT OF TH8
AC VOLTAGE REGULA'i'R T3 FAIL WIG 6 GENERATOR FIELD
VOLTAGE INCAEASES, FIELD AMPS INC41ASE$r GENERATOR OUTPUT-

,

VOLTAGE INCREA3Is SLI1HTLYr A/9/C PNASE A**S INCRE;SES
(MAY DECREASE AND THEN INC4 EASE DiPENDIN3 UDON THE
REACTIV? LO4) FSESENT), WATTS i!MAINA FTLaTIVELY C04ST49T,
AND VARS INC4EAsi IN THE IN DIRECTION. TWE VOLTA 35
REGULATOR OUt>UT IS L!i!TED T0107.5% or N049L OUTPUT.

gg THE TRANSFER VOLTAJE ERROR INDICATION INC8 EASE 3 A1D CLUSE' ,

Q AN ALARM AFTER A TIVt JEL4y. 1s:Nc3ATSR .Ign!yj T21*ERATU9sS
INCAEASE DUE TO THE CUR 8ENT !\CotAIING. THE 13.2 <V AUX
BUS'S VOLTAGES INCREASE. THE OPERATOR MAY PLACE THE-

,

VOLTAGE REGULATOR IN "ANULL AND CONTROL GENERATOR CURRENT
'

A!4D VARS IF Di3 IRED. OPERATION OF THE AUTO VOLTAGE A D J tl S T
AHEOST AT WHILE THI3 M ALTONCTION IS ACTIVE 4!LL WAVE NO,

; EFFECT ON GENERATOR VOLTAGE. IF THE EXCITOR FIELD CURRENT
'

INCREASES T3 THE VAXIMUS EXCIT ATION LI MITr T9E VCLT8EC-
REGULATOR AUTO TR%NsFERS TO MANUAL AFTES A 10 S ECOND TIME
DELAY.4

! THE ANNUNCIATORS DIRECTLY ASSOCIATED WITH THIS MALFUNCTION ARet

2 GEN VOLT REG AUTO TO MAN'UNiALANCED --20C2004i

-

REMOVAL OF THE NALFUNCTION DISTORr3 THI ODERATION Or THE
, AUTO VOLTAGE ADJUST-9950 STAT (40P) TO NOR*\L.

4EF: M-2-5 6 3-10 STEA* T'J132di liN!;ATOR G I '< r - ( 3 r K - 14 8 7 6 ) . -
,

REV. 2
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.1/28/91 MAIN GENERATOR 14
(
N- TABLE I.0-1

SrSTEM MALFUNCTION 7

MALF EQU
NO. MALFUNCTION TITLE /4ANGE/CAUS! 1 EFFECT NO.

....... ................................................................ .....

MGA03 VOLTAGE REJULATOR FAIL 5 LOW 01017

TYPE:0!SCRET!

CAUSE: 4IGH RESISTANCE CONNECTION DEV! LOPS IN TH E T AP OF S91TCu a2 IN
THE AC AUTO PEGULATOR CAUSING A LOW 0JT80T TO EXCITER FIELO..

,

PLT STA:100% POWE1

EFFECTStINSERTION OF THIS AALrUNCT!04 CAUSiS Ti!-0UT*UT OF THE-
AC VOLTAGE RiGULAT00 TO F%IL LOW. GENERAT0H FI!LO VOLTAGE
DICREA3ES, FIELD AMPC DiCP.iaSE3, GiNERATOR OU PUT VOLTAGE
DICAEASES SLIGHTLY, A/3/C PHASE AMPS DECREASE-AS VARS-
OCCREASE T1 0, THEN INC8 Ease 15 VADS INCREASE .IN T H E 0'J T
OIRECTION, AND WATTS #ESAINS #ELATIVELY CONSTANT.- THE
VOLTA 3E RESULATOR OuiDUT.IS LIMITED TO 02.5% OF NORMAL
OUTPUT. THE TRANSFIR VCLTACE ERROR INDIC ATION INCD E ASES
A1D ALARc1C AFTiR A TIME ELAY. TWE 1!.2'<V AUK EUS'S

[) VOLTAGI DECRE ASE SLIGHTLY.- TdE ODEDATOR WAY P 8CE TN'''
VOLTAGi REGULATOR:IN MANULL AND CONTPOL GENERATCR CURRENT
AND VARS IF DESIRED.

THE ANNUNCIAT04S DIGECFLY ASSOCIATED WITH THIS MALFUNCTION ARE:

i GIN VOLT rig AUTO TO MAN UNBALANCED - 20C200R-

REMOVAL OF THE VALFUNCTION RESTOi!S THE OP! RATION OF
SWITCH A2 IN THE AC AUTO oEGULATOR TO NORMAL.

REF: M-2-3e3-1: 37EAM tut 3INE GENERATOR GEK, (3E(-14S70),
M-2-355C ALTERREX EXCITATION SYSTEM WITA SCR
RE:iUL AT0k EL-CT4ICAL SCHEMATIC DIAGiAd.

REV. 3
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1/28/91' MAIN GENERATOR 1$[\
\/ TABLE I.C-1 i

SYSTEM MALFUNCTIONS

MALF EQU
NO. MALFUNCTION TITLE / RANGE /CAUSE & EFFECT NO.

....... ................................................................ .....

MGA04 VOLTAGE REGULAT04 TRANSFER 3 T? VANUAL. 0435]
TYPEtDISCRETE

CAUSEtFAILJRE 08 CONT 2CT 4?T ( / 0LT 3/ H E R T; MaNJ: L
TRANSFER C0NTACT).

PLT-STA: 100P. POWED

EFFECTStINSERTION OF Td!S N'iLFUNCTION C4USES THE /0LT21E #EGULATOR
TO TAANSFER TO .v.ANUAL. GEHi44T0a VOLTAGE INCR!ASYS/ DECREASES ;
OD REMAINS CONSTANT, DFPENDING UPON THE VOLTAGE DIFFERENCE i

SETWEEN THE AUTO AND MANU AL VOLT A1E AEGUL ATORS. NORMALLYr
THE Tv0 VOLTASE P.E10LST045 ARs (EPT NULLE'>, 30 TOAT NO
CHANGE IN VOLTAGE AND G ENEA AT0* > AR AAETER$ 3HOULD OCCUR.
THE VOLTAGi REGULATOR MCDE INDICATING LIGHTS ON PANEL C00
INDICAT: TWAT T6E VOLTAGE REGULAT04 IS I N d 4NU AL. THE

es 00 ERAT 09 MAY CONTROL SENERAT02 VOLTAGE A ja D JAD LOADING\(J USING THE MANUAL s 0 L T A 3 E It E G U L A ~ 0 5

THE ANNUNCIATORS DIRECTLY 6250CIATi3 NITH THIS 'ALFUNCTION AR*:

2 3sh VOLT REu AUTO TO iAN ' RIP - 5 0 c ; '1 R

REF: N-2-363-10 STEA* TUSBINT 3EN24ATOR GiKr (GEX-1497')r
M-2-355C ALTERREX EXCITATION SYSTE9 WITH SCR.
REaVL1T04 EL2CT* CAL 3 CME *ATI: D: a G *a M.

REV. 2
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1/28/91 MAIN GENERATOR 16,s

( TABLE I . C -1'
SYSTEM MALFUNCT!095

MALF EQU
NO. MALrVNCTION TITLE /R ANGE /C 8US! 5 E FFECT NO.

....... ................................................................ .....

MGA05 GENER AT OR FI6LD PREAKER FAILS 0*EN C001

TYPE DISCRETE

CAUSE FAILUkE OF 41/CS T410 CONTACT IN FIELD 94EArEP
CONTROL CIACUIT.

DLT STA 1004 #0WER

EFFECTS INSERTION OF THIS MALFUNCTION CAUSfS THE MAIN GEN?RATOR
FIELD BREA<ik TO TRIF. idE FIELD B1EA<*4 INDIC AT *$ ODENr
MAIN GENERATOR LOCKOUT RELAYS 3*63 AND 336F TRIP CAUSIN3 THE
MAIN TUR3INE TO TRIPr THE R ACTOR SCDA 9ir TWE gregge agwpg
TRIPS THE AUX 90SSE3 FAST TdANSFER TO THE ST ARTUP SOURCES,
AfD THE GENERATC4 VOL'AG; R E GUL 6 T OR TRAN$riR$ TO MANUIL.
'HE BYPAS$ AND (AV VALVES 0*EEATE TO MAINTAIN .tEACTOR *RESSURE AND
TwE FEE) SYSTEM OPERATES T3 Vi!NTAIN REACT 03 4 ATE 8-LEVEL.

rg IF REACTOR PO4(4 It LESS TMAN A P P e,0 X IC Ai! LY 30% AS SEN3E)
( ,) RY TUR5!NE FI4ST STAGE PREGSU9Er THe r ACTOR DOES NOT SCRay,s

THE RECIRC PUMP $ T42P IF THEY ARE sFINS posyge) FROM THE
MAIN SENERATOR, AND THE 3YPA33 VALVEJ 3?E4 ATE TO MAINTAIN
REACTOR PRE!SUAE.

THE ANNUNCIATORS DIRECTLY ASSOCIATED WITH THIS *ALFUNCTION ARE:

2 E(CITE 7 FIELD BREAKIR iP!P 20C?03R-

2 GEN RELAY 5 - 20C209R

REMOVAL OF THE VALFUNCTION PEETORES~TuE OPERATION OF THE
41/CS TRIP CUNTAli IN THE F!ELO 6)EA(El C ONT R OL CIR?Uti
TO NORMAL.

R!f: M-2-363-10 STEAM TURBINE GENERATOR GER, (3E<-14?70),
M-2-355C ALTERREX EXCITATION SYSTEM WIT 4 S09 DEGULATOR
ELEC TRIC AL S CHE 4 A fIC DIAG 4AM.

REV. 2
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1/28/91 PAIN GENERATOR 17

TABLE I.C-1
SYSTEM MALFUNCTIONS

EQU
MALF

NO. M ALFUNCTION TITLE / R ANGE/C AUSE & EFFECT NO.
............................................................................

MGA06 CENERAT0h FIELO B4Eh!1 F61L1 TO CLO$i C00;

TYPEtDISCRITE

CAU$itFAILURE OF CLC$1NG COIL IN 0:NERAT94 FIELB ?REa<ER

PLT STAtGENERATOR STA*Tuv

EFFECTStINSERTION OF THIS MALFUNCTION P4 EVENT 3 Tnt MAIN GENERATOR
FIELD BREA(ER F109 CLO31N3 W4IN TH! HAND $ WITCH FOR TLE
FIELD BREA<Ed IS T AKEN TC CLOSER THE Sata <!R 00E$ NOT CLOSE
AND TH: 5 0. E A < E R INDICA * ION INDICATis THAT ~4E SPEA<ER IS
STILL OPEN. IF 1HE BRE AKER IS CLO3ED WHEN T4E V ALFUNCTION
IS INSERTfD, NO EFFECTS wILL mE 0;$EkVi$.

REMOVAL OF THE " ALFJNCTION *EST04ES THE ODIP ATION O F Hi
GINERATOR FIELD dRfA<ER CLOSING COIL TO NORvAL.

REF: M-2-3-4-10 3 TEA" TUh!Ni ! ! " F. R 6 T O P 'E<< ( E<-14uyo),

M-2-355C ALTERREX EXCITATIUN SYST99 WITH SCD REGULATOR
ELICT AIC AL SCHF,mATIC DI A 3R AM.

REV. 1
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,f1/28/91 P.AIN GENERATOR 18f
\ TABLE I.C-1

SfSTEM MALFUNCTIONS

MALF EQU
NO. MALFUNCTION TITLE / RANGE /CAUSE % EFFECT NO.

....... ................................................................ .....

MGA07 MAIN GENERATOR HYDROGEN LEAX 05120

TYPCtLisCRETE, VARIABLE (0-100%)

CAUS!! RUPTURE OF THE CEN RAT 04 gat INLET p;o!NG. 100% IS
EQUIVALENT TO A 10 F 31/ MIN C Ai SRESS!J8E DEiCREASE AT s
70 PSIG GA3 PRES 5UtE.

PLT STAT 100*. POWER
i

EFFECTS INSERTION OF TmIS MALFUNCit0N CAUSES 1 RU"T3RE OF THi GA$
INLET PIPI.13. AT 100% S EVER!TY, 443 PPEESUTE DECREASE.:
13 PSI / MIN AT AN INITIAL GENERATOR CASING PRESSURE OF 70 DSIG.
GENERATOR HYD4 OGEN PRESSU*E D t' C # E A S E S , BiARING "9 AND 310
HYDROGEN IEAL O!L 0FESSURE DiCREA953 DUE TO TH! A'JTOM A TIC
OPERATION OF 'RESSUCd CONTR.^L VALVE H-1 ? IN THJ HSO SY3TEMi
HOT GAS Ti.iDERATURE INCPEA55$.(Ta-2411), 4WD GENE 9ATOR
WINDING AN) MY)ROGEN TE*PERaTURES INCRit.;E. THE 7 ATE\
AND MA3NITUDE OF THE TEM *ERATURE Ii4 CREASE WILL BE A FUNCTIO'!''
0F HYDROGEN FliSSURi IN TH: GENERATOR, AN9 GENZRATOD LCAD.
STATOR WATER COOLING TEMPEUTURE3 ;NCRE ASE . A3 GENER ATOR
HYDROGEN TEMPiAATURE: INCREAt".-

THE ANNUNCIATORS DIRECTLY AS30CIATED WITH THIS VALFUNCTION 1RE:

GENERATOR STATOR SLOTS HI TE3P - 20$n
HOT HYSROGEN TO COCLER rI TiVJ - 2033
GENERAT0k kOToa HI TEMP --705a

REMOVAL OF THE MALFUNCTION REGUIRES RE! NIT ALIZATION OF
THE TRAINER.

REF: M:-14BL STAT 0* WINDING C00LIN3 $YSTE1 *?,IS, MO-14f(
GAS CONTROL PIP!'40 DIAG 44Mr. W.'-147 h1AN3EMENT OF
SHAFT SEALIN3 SYSTEM.

REV. 2
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1/28/91 MAIN GENERATOR 19 ;

TABLE.I.C-1 i

SYSTE.1 MALFUNCTIONS t

MALF EQU
'

!NO. MALFUNCTION TITLE /9ANGE/CAUSE & EFFECT NO.
....... ........................................................... .... .....

SWC01 LOSS OF STAT'): WATER COOLING FLOW 05051 .

TYPEtDISCRETE

CAUSE FILTE; YFI-1 CLOG 3

PLT STA 100% ,

EFFECYS INSERTION OF THIS' MALFUNCTION CAUSES A LOSS JF iTATOR WATER'
'

COOLING FLOW. THE STANO3Y SCW PUNA DOES NOT. START P!CAUSE
THE PRESSURE. 095TDE AM OF THE 'FIL7EU Ri4 AINS GRI ATER THAN,
23 #$13. MAIN ~GENERATOM LOAD DEC9fASES TO-25%: DUE TO THE
LOAD SETPOINT DECREASIrl3 TO 25%. 1' S E COND - A FTH .T43 LOS$!0F
STATOR WATER COOLING OCCURSp A RECIRC PUMP: TRIPS.10 SECONDS
AFTER.THE LOSS 0F STATOR W4TE4 COOLING OCCURS, 9 RECIPC PUMo
TRIPS. REACTOR WiTE9' LEVEL INCREASES DtJE TO VOID FORMATION'
IN.THE CORD.AND THE FEEE PUMP'S' SPEED. DECREASES =T0 *AINT4IN
LEVEL. REACTOR POWER.DECRIASES TO A30VTE50-55X ANi THE~ a
BYPASS VALVES ODE N. TO 9 INT a!N"PRISSUS:. - IF TH21 AMOUNT. 0F
STEAM PRODUCED E X C E E D.1 THE CUM 3!N ED FL3W 9 ATE-THROUGH THE-
BYPASS VALVES AND THE CONTROL VALVES, LSTE LM: PRESSURE INCRE ASES +

CAUSING REACT 0A POWFR TO INCREASE.AND AN AP9M FLOW 914 SED-
-SCRAM AILL OCCUR !F .65W + 54 IS UC EiDED. HCHINE GAT TEMP-
ERATURE, AND PRESSURE WINDING TGM*?RATURLSr-ANO: GEN' PAT 1R SLOT
TEM *ERATURES-INCREASE. IF G!NERATOR AMPS ARE NOT LESS TWAN-
22,530 IN 2 MINUTES 04 LESS-THANc772a AMPS'IN--311/5 MINUTis 1
THE MAIN TURBINE TRIPS. IF TOTAL 1FE!D FLOW ISELESS THAN 45% '

AND GENER ATOR LO AD 13 List T HAND 13% WHEN A T LOSS OF Star 0R
WINDING' COOLING. FLOW.0CCURSr A RECIRC:PUMD TAIP-WILL1N07,0CCUR.

TME AVNUNCI ATORS DIRECTLY- AS30CI ATTD L4ITH TAIS ' ALF'JNCTION ' ARY:

ST ATOR COOLANT LOSS AND PUNUCK F AILUR E TRID: - N 9R-

REMOVAL 0F THE.. MALFUNCTION #ESTC Rit TWE' 0*E D ATION. 0 FETi4E
'YFI-1 FILTER 70 NORMAL--ANA RESTORES STAT 03(C00LIN* jATE9
FLOW TO NOAMAL~IF THE A SCW PUMP'3 R!90TE' FUNCTION , ~ INIS ,

RUN-04 AUTO AND'. RESETS THEJSCW=LOV FLOW R if N 9 A C < .. 5

RiF: M2-14S; STAT 04' WINDING C001.E' ?ATER SYSTE9.; -;

REV. 2- j
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1/28/91 MAIN GENERATOR 11
(

- TABLE I.C-1
Sr$ TEM MALFUNCTIONS

MALF EQU
NO. MALFUNCTION TITLE /R ANGE/C AUSE & EFFECT N0. ,

....... ................................................................ .....
,

HS001 HYOROGEN SEAL OI6 PRESGURE DECREASE 05170

TYPE:DISCRETEr VARIADLE 0-100%

CAUSE:FAILJ45 0F P R E S S'N E C ONT R CL V A L'/ 2. 1004 3EVERITY I.

EJUIVALENT To A Co.iPLETE LOSS OF HYDROGEi 35AL. OIL DRES9URE. '

PLT STA: 100% POWER

EFFICTS INSERTION OF THI3 42L' UNCTION CAUSIS A ?ECHAh! CAL
FAILURE OF THE PRES $URE CONTROL VALVE DIA?H4AGMr
CAU3IN3 HYD;0 GEN SEAL OIL PDESSURI TO DECREtSt.
HYOR0 GEN LEAKS OUT OF THE GENERATOR AS IN0!CATED 9Y
HYDFOGEN PREstVRF JEC056 SING AND GENERAT0* WINDING AND
HYOR0 GEN TE4PEAATURE" INCCEA35. THE 7 ATE AND MAGNITUDE
OF THE HYDROGEN P9E!SURE DECREASE WILL BE A FUNCTION OF (SEVERITY SElitt!Or INITI A L WYOR035;4 PRESSU1E IN TuE

r"N GdNEA&T0kr AND GENE 9ATOR LOAD. STAT 09 WATER COOLING( ,) TE4PERATURis INCREACE As gin 5'4At0; HY D R06 f N T!'iDE R A TUR ES. i
INCREASE. IF STATOR WATi' TE/PERATURE REACHES TRIP POINTr A
STATOR C00 LING #UN3AC< WILL OCTUR.

THE ANNUNCIATORS DISECTLY ASSOCIATED *' I T H THIS YALFUNCr!;; AR::

GENER1 TOR ROTOR HI TEMP 203R-

h0T HYOROGEN TO C0CLER -I TEMo - 201R
COLD HYOSOGEN F90M COLLER HI TEMP - 208R

REMOV AL OF THIS MALFUNCTION RESTORES THi OPERATION OF THE
PRESSURE CONT 90L VALVE TO NOR'AL aNo ALLOWS THE GENERATOR
TO BE PRESSURII!D JITH NY OROGTN.

REF: *?-1.AL iTAT04 'i!NDING COOLING SYSTE1 PtIO, M?-145<
G AS CON *;0L PIPIT 4G OI AGR AMr iq2 147 ARRANGEMENT'0F
SHAFT S E ALIN5 .SYSTE A,

PEV. 2

.em.

/ ~

a

- -.- - - _ _ _ _ _ - - _ _ _ _ _ _ _ --



%+mh +cymeMu+W*mw &n?Ni& ~ wm ' N T$ v ' ' : .
- - - - - . - -

8 W M 6 8| % , , m !

h ,- *

,

ejTHIS DATA IS SUBJECT TO'IHE' RESTRICTIONS ON THE TITLE PAGE'* * * ien

'@hO d.*M **Y.'
.

15 :

"'
. .

~~ 1/28/91 FIRE PROTECTION
I

'

TABLE I.C-1 :

SYSTE.1 MALFUNCTIONS ,

:
MALF EDU

NO. HALFUNCTION. TITLE / RANGE /CAUSE &-EFFECT. NO.
. .

. :

FPS 01 CARD 04 INJECTION To THE DIESEL GENEDATOS. 400M- 01130
,

TYPE: GENERIC ( A-D)-

C AUSE: SPONT ANE0VS COM30STION. RAG FIPS C AUFS -C A1MX INJEC TION -INTO '

THE SELECTED DIESE L R00). 'NO OTHE4 PLWT E20!PTMENT IS |

DESTROYED"nY THE:FI1E OTHER THAN THE RAGS.

PLT STA: 100% POWER ;

!
EFFECTS: INSERTION OF~THIS N L' UNCTION CAUSES 4 p43-rIst 7N yqr

SELECTED DIESEL GENEAATOR ROOM. T H E ' S E L E C T E D - D * ., $ E l
3

GENERATOR BUILDING's CARD 0X INJECTION SYSTEM WILL ACTIVATE.
'

AS INDIC AT2D BY THE. E1 -(E2/3/W DIESEL ?LDG - CO2: DIS CH A*GED
ANNUNCIATOR ACTUATINGr AND TH1' CODED.FI:I ALARM 190VNDING. |

IF THE DIESEL IN THE AFFECTED 400M IS NOT RUNN!NGr~OR IS
1

RUNNING WITAOUT A LOCA-' SIGNAL PRESENT (MCA DELAYf ENERGIIED)s- !THE DIESEL TRIPS.: IF TNE -DIE %L- IS RUNNIN3 SUnLYING LOADO,
.

THE AFFECTED LOADS DEENERJI'E AND 'THE PL ANT R E ACTS'= DYN A*!C A LLY ',

TO'THE L0SS OF PJWER. VIEJ8L-APPEp VOLTS, WATTSr 'A ND - (A R S:
DECREASE TO 0. THE BUSSES 'sEINGLSUP? LIED 6Y THE DIESEL
DEENERGIIE WITH'THEIR-BUS VOLTAGES AND AMD31DECRE4STNT T0 0,-

*

AND THEIR R ESPECTIVE - 3US LOW VOLT AGE ANNUNCI ATORS ' A CTUATINT. 1
IF-A L3CA SIGNAL =IS PRESENT PRIOR.T0 MALFUNCTION-INSERTION, '

THE E1(E2/3/4) DIESEL BLDG CO2'DISCH.ARGEDEANNUNCIATOR ACTUATESr
THE CODED FIRE ALARM SOUNDSr.HOMEVER TdE DIESEL 1GENERnTOR-
WILL NOT T'IP AND C ARD0X: VILL NOT13E INJ ECTED !NTO LYHE- DIESEL
ROOM UNTIL THE LOCA SIGNAL IS REMOVED ('.044 RELAY ENERGIIED).

= .1

THE ANNUNCIATORS DIRECTLY-ASSOCTATED-WIT 4'THIS1 MALFUNCTION SRE:
^

E1 DIESEL GENERATOR 3LDG-.C02-DISCHAPGED --007
E2'DIISEL GENERATOGEBLDG-C02! DISCHARGED - 007--
E3 DIESEL GENERATOReeLDGz CO2- DISch AMED - 007 >

-E4. DIESEL GENERATOR:$LDi C02 DISCHARG!D Or !
. .

. h
'

R3h0V 4L Of THE MAL FUNCTIJN ' R ES ETS JTHE :C ARDJ X I1J ECTION- . t
'GYSTEM AUTOMATIC--DETECTION RELAYi =RECHA9GES THE.EFFECTEDL

DG ROO FCARDOX-STORAGE 1 TAN <r AND. RESETS T $ AFFECTEi 7IESELLS. I

CARD 0X LOCK 00TJDiVICE-3S?-M i-A. 20~SECON03,AFTEE THE- '

MALFUNCTION IS REMOV!D1THE AFr!CT W DIiSEL'GOVE?NOR1 SHUTDOWN _. . ..
SOLON0IDLDEENERGIIESr THE.-DIESEL:-GENERATOR NOTRINLAUT01 ;

ANNUNCIATOR: CLEARS, AND TME DIESEL.0E9EM TOS AUTO START? 4
IF AN AUT0; START 1SIGNAliI-S: DE!3 INT.

_

.

..

r'
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1/28/91 FIRE PROTECTION 16
1

s TABLE I.C-1 1

$YSTE.1 MALFUNCTIONS l
'

MALF E00 |
NO. MALFUN; TION TITLE /4ANSE/CAU$i & EFFECT NO. 1

....... ................................................................ .....

REF: $?80-E5-7 $4. 1-3 STAND *Y DIESEL GENERATO# ELic'RICat j

scH!MATIC!, M-46-14*3 03 CASD3x EL1CTcICAL 3CH!"ATICr
M-1-540 CORE SPRAY SY3T5d ELECTRICAL SCHEMATIC 028G9'di '

3.13.2.?.A I4ITI AL Sit *Td" A C N099L 0*f R ATION O'
DIt$dl GdNESATOR CAtDOX 3Y11EM.

REV. I '
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'1/28/91 FIRE PROTECTION 17A
k-} TABLE I.C-1

SYSTEM MALFUNCTIONS

MALF EQU
NO. MALFUNCTION TITLE / RANGE /CAUSE t EFFECT NO.

....... ................................................................ .....

IP.YO4 FIRE IN THE RE'40TE SHUTDOWN PANEL 311??

TYPE: DISCRETE

CAUSE: ELECT 4ICAL FI;d 11 THE Eiv0TE S4UT00NN PINEL

PLT STA: 100% POWER

EFFECTS:!NSERTION OF THIS MALFUNCTION CaVSES A FIRE IN THE REMOTI
SdVTDOWN PANEL. WITH THE l'IS*2UdENT TRANSFER S*IT*k2S
ON THE RSP IN EME*GENCYr THE INSTPU*iNTS ON TW2 RSP
WILL D3ViLOP A SHORT TO GROUNO OUE TO THE FIRE LND
INCREASE UPSCALE Td!N DECREASE TO TAE 30TT0* PE3 Of THE
INSTRU*ENT, IN A J ANDOM 4?,NNES.
WITH Tdi INSTRUVENT TRANSTER S47TCHES ON TH E * EMOTE SHUT)0WN
PANEL IN NORNALr THE *iDUND6NT INSTRUMENTS ON THE CONTROL
K00:4 PANEL WILL INCRELSE UP!CALE TdEN 0?CRiAJE TO THEIR
30iT01 FE1 IN A RAN00M VAN 1E9. THE N440 SWITCHES ON THi

s() RSP AND THE kEDUNDA4T HAND 141*C81. ON THE CONTD0L POOM'
PANEL SECOME INCPERATIVE BiCAUSE OF THE FIRI AS INDICATED
SY THEIR INDI C ATING L 017$ 10!Ni 007, ANS TMiIo EWITHES
NOT OPEPATING.

THE FOLLOWING COMPONEATS ARE AFFECTE0 3Y TdIS MALFUNCTION:

PI-90AX REACTOR #4dSSURE WIDE RAqGE (C43)
PI-70A REACTOR PRdSSUR5 WIDE SANGE (COS)
PI-903X RE ACTOR PR.53URE 4I01 4AhGE-(C43) I

PI-9C3 REACT 00 PRiSSURE WIbi 4ANGE-(C05)-
PI-93X R CI C PUMf- DISCH PRESSURE (C43)
PI-93 RCIC PUMP DISCH POESSURi (C04C)-;

PI-04X RCIC * UMP TUR3 SiiA* PRESSURE ( C 4 3) '
,

PI-94 RCIC PUMP TUR3 STEAM *RESSUSE (C040)
PI-95X RCIC PJMP TUa3 EVW PR: LSURE ~ (*4')
PI-95 ACIC FUvP TUR3 EXH 'RESSU*E (C04C)
PI-90X RCIC PUMP SUCT. PRESSURE (C43)
PI-96 RCIC PUXP SUCT DRESSU#i. (C04C)
PI-2503 CRY-ELL PREISUni (C43)
PI-236A- ES4 eL1P A DI3CH 2RESSU4E (C? )
PI-236AX ESV PUMF A DISCH PDESSURE (C43)
PI-2363 i3W ?UVP 3 DISCH PR!SSURE (C23)
PI-23634 E$W PUMP.S DISCH JRESSUR! (C43)
TI-2442A TORUS WATER TEM 320ATuoi (C43)'I' ' ' TI-2442B TORUS WATEP TEMaiRATURE (C43)~\ LI-31238. TORUS wATE2 LEVEL (04)

1

|
i

.
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1/28/91 FIRE PROTECTION 18

{Ts-) TABLE I.C-1
SYSTEM MALFUNCTIONS

MALF EQU
NO. M ALFUNCTION TITLf/ R ANGE/ C AUSE & EFFECT NO.

....... ................................................................ .....
;

LI-3123AX TORUS WATER LEVEL (C43)
LI-2217 CST LEVEL (C04)
LI-2217X CST LEVEL (C43)
301-149 RCIC TUR9 SPEED (C43)
FI-91 RCIC FLOW (C04)
FI-71X RCIC (Lh ( C '. 3 )
LI-25A REACTOR VESSEL WATE3 LEVEL (C05)
LI-S$AX RFACTOR VES$il W4TER LEVEL (C43)
L1-353 REACT 04 VESSEL WATED LEVEL (C05)
LI-85B( REACTOR VESSEL %ATEo LEV 4L (C43)
E-222 3REAKER
E-322 SREAKE4
E-224 LREACER
E-242 BREAKEE
E-342 BREA<iR
E-212 SREAKER
E-312 BREA<!R

fx E-232 6*EAKER
i I E-332 BREAKER

ESW PU~iP A
ESW PUii" 9
CRD PU19 A
CR0 PUMP 3
40-1B RHR $/D C00LINJ ISO VALVE
MO-17 .tHR S/D COOLING 150 VALVE

,

RV-71E B MAIN STEAM LINE RELI"'
RV-714 C MAIN STiA4 LINE.RELIIF

i RV-71L D MAIN STEAM LINE RELIEF-
! FC-91X RCIC FLOW CONTROLLER-
i

MO-13-21 RCIC DISCHARGE VALVE
MO-13-131 RCIC STEAM SUF/LY VALVE
MO-13-16 RC IC STdAM LINE ISOLATION VAL >E
MO-4244 RCIC TV4dINR EX4AU$7 VACUUM E*EAKE4

: M0-13-30 RCIC TIS T ' TO C S T
MO-13-20 RCIC PUMP OISCHARTE VALV!-

MO-13-13 C ST SUCTION V ALVE
RCIC 3 TOP VALVE TRI

L MO-13-27 RCIC MIN FLOW VALV*
'

MO-13-37 SUPPRESSIO" POOL SUCTION VSL"i-

M0-13-41 SUPPRESSION POOL SUCTION VALVE
MO-13-133 RCIC TURS EXH DtAIN VALVE

| NO-13-137 RCI C TV13 EX4 O A AIN ISO VALVE
'

RCIC COND VACUUM D U .". P
(~ A0-13-13 RCIC C3N) ?USS DIOCH DRAIN VtL4EV} RCIC COND P U rip

'l
- - . _
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11/28/91~ FIRE PROTECTION - 19

TABLE I.C-1
SfSTEM MALFUNCTIONS

MALF
. EQU

-NO. MALFUNCTION TITLE / RANGE /CAUSE & EFFECT NO.
....... ................................................................-.....

M0-13-132 RCIC LU3E-0!L C00 LEO ISO' VALVE
A0-13-32 RCIC STEAN LINE ORAIN CONTROL VALVE
RCIC TURB STOP VALVE CONTPOL
A0-13-3 4/ 3 3 RCIL STEAM'LI4! D*AIN VALV!S

REMOVAL Of THE MALFUNCTION #!1UIRE3L REINITI ALII ATION' 0F'
THE TRAINiR.
REF: M-354 ACI: SYSTEM #CIO, d-340 RCIC PJ SP - TUR 9I NE 0? T A It.S '

psi 0s M-1-S-42 'CIC SYiTES ELECTRICAL-3CHEMATIC DIAGRAMr
M-1-5-$2 ADS SYSTfM CLECTRICAL. SCHEMATIC DEAGRAMr'E-26"
SINGLE LINE DIA3 RAM 125/250 V)C'SYSTCMr M-1-S-29'CR0
SYSTEM ELECTRICAL SC4EMATIC. DIAGRAM, C-13E CRD PUMP.
4.16 KV BWR. ELECTRICAL SCHEMATIC DIAG 9AM,LM-1-5-23 RHe-
SYSTEM ELECTRICAi._ SCHEMATIC-DIAGRAMi ~E-137 ESW PUMP
4.13 <V s<R ELECT RI C AL ' Sc WE1ATIC - 0 E AG R AM, E-2 SINGLE LINE.

a

OIAGRAM 1392,(V/411t<V AND 480VAC-SYST!MSi E-S 4160V
EMEIGENCY AUX POWERLSYSTIM'UNITi2, E-S6. EMERGENCY = AUX,

'

SWGR LOAD CENTdR TRANSFORY.EP BREAXE8 ? ELECTRICAL' SCHEMATIC
DIAG 4AMr 1-1-EE-3:4 ELEC T*1C AL CONN ECTION lIAGR AM '# ANFL C43,,

-

4M-1-EE-293 ELECTRICAL CONNECTION-01A3 RAM PANEL 9-3,
C-393 ELECTRICAL SECONDARY AND' CONTROL CONNECTION ,

'

DIAGRAM PANEL C43..

REV. 1
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'1/29/91 CONDENSAT! AND'FEEDWATER 16-- ,

TABLE I.C-1 !
S( ST EM N ALFUNCTI0ils .;

MALF
.

.
. . .f 0U |

NO. MALFUNCTION TITLE / RANGE /CAUSE & EFF*CT NO. j
....... ......................,........,.................................. .....

ESD01 FJ HEATER LEVEL CONTROL VALVE FAILS OpiN 13027 l

TYPE JENERIC (A-L) |
t

CAUSE:THE EFFECTED'FW HEATER LEVsl CONTROLLER FAILS SUC4'THof .{IT'S AS30CIATED LEVEL CONTROL VALVE G0iS-FULL.0 PEN. i

THE FOLL3 WING LEVEL Corda 3LLERS '

i
ESD02A. LC-203;A -!

-

'

ESD0?Y ~ LC-20302-

' L C-203 ? C- !-E5D02C -

LC-2041A- |E S D0? D'
' -

E SD02 6- LC-2041?- |
-

E5002F LC-?O410 i--

-LC-2043A !ES002G~ -

ESD02H' LO-?0433' :i-

ES3021 ' LC-2043C I-

ESD0!J LC-??458-
.

E800?< 'LC-20459 :
-

ESD0?L LC-204$C i-

.i
PLT STA: 100% D3WER |

EFFECTS: INSERTION OF THIS MALFUNCTION WILL CAUSE THE
-INSTRUCTOR SP E C I F I ED L.F4- HEATERL(A2 THRU C$t-LEVEL: #

CONTROL VALVEETO FAIL QPEN. .THIS. MALFUNCTION-WILL *

ONLY EFFECT THE 40R'4AL LEVEL".00NT33L VALVE AND NOTc :'THE DACKUa DUMP TO THE CON 0ENSiR. THE EFrECT!J: 0F i
THIS MALFUNCTION JILL 13E.AN INCREA3E IN-3WELL' TEM'ERATURE- 1
INDICATOR TI-2100-(PANEL'C06A)' READING FOR THE NEXT -

FW- HE ATER IN : Tn E Td HE A T!? T A AIN ' Du! TO L34tRI11 IN. !
THE' AMOUNT OF HEAT!TE6.NSFEa4EDiTO THE FW'IN THE- :iTUBES-0F THE CFFECTED HEATiR:AND'A: DEC; EASE"INiTHE- |

FEEDWATER' TEX?EDATURE. .f45.EFFECT3 05 TAE CHANGE !

IN TEMPERATV45 WILL 9E P ROP A1 AT E D . t w 400S H kl T .T 4 E ; S W , SY ST E S
OVERALL PLANT' EFFICIENCY MILL OECREAS*51iL*JHTLY.-.REACTGW
POWER WILL-IiCREASE DUE.TO THE! COLDER W AT ER'~ ENT ERIrlG - TH E-
REACT 0A. LTHE LOWER DRESSUR! 4 EATER 3'WILLLPRODUCE A: PLANT

' RESP 0'4SE f4AT aILL.rE?LES3 3RONOJNCED TWAN IftTHE.NIGWES
' PRESSURE:NEATERS ARE AFFECTE0. L T:4s E A S s 0 C I ATE > W E A T *R ' S NORM AL-. +

! DRAIN VALVE WILL'INDICATiEOPENLON. PANEL 1000A WHILE THE. l
MALFUNCT0ilIS; ACTIVE.. I

t
!

I .
AIMOV ALLO F :THIS M A L FU NCTION: WILL= SITURNi-T u! - E FF E CT-E Di , - ;

LEVEL CONTROLLER T].NORMAtaCPiAATION.--

?
-

-

!
|- o
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(
' TABLE I.C-1

SYSTE?. MALFUNCTIONS

MALF ggy
NO. MALFUNCTION TITLE /RaNSE/CAU$2 & EFFECT NO........ ................................................................ .....

REF: M-304 TUDsIN! AND STAACtION STiAM P T,I D r M-305 vriT3
5 DRAINS HEATi16 3, 4, i 5e V-307 CSNDEV3 ATE $Y3?f*
P4%De M-303 FliD SYSTES P6ID.
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a: * TABLE-I.C-1
SYSTEM MALFUNCTIONS

a.

MALF EGU.

. . .. . . . . .. . . _ .. . . . . . . . . . . . . .' U N C T I O N T I T L E / R A N 3 E / C A'.1 S ! t 'E F F I C T
NO. MAL NO.

...................... .................... .....

ESD03 FW HE ATER LEVEL CONTROL V ALVE FAIL 3 CLOSED 13020 1

!
TVPitGENERIC-(4-L)'

..

CAUSE THE INDIVI3UAL FW HEATER LIV!L 0 0N T'O L.* R | F AIL 3 - S UC H T H,A T'
!T'S ASSOCIATED LEVEL CONTROL VALVi FAILS CLOSED.
THE F0LLOWING MALFUNCt!O45 arf Alt 4NED WITH TWE FOLLOVING
LE/EL CONTROLLER 5:

6 H

ES007A LC-?03/A- -

ES0030 - - LC-20393
: E3303C- LC-t0370--

Es003D LC-?041A-

550035 .LC-?v419
ESD03F -LC-?041C-

ES?O3G LC-?0431--

14001H - - LC-?043?-
-!$0031 LC-?v43C-

FS003J LC-2045A--

E4: 03C - -LC-70450
ES303L LC-2045C-

PLT STA: 130% PC diR

EFFECT6:!NSERTION OF'T413'AALFUNCTION C40$$5 THf-INSTRUCTSR
JPECIFIEp FW HEATER LEVELLCON'40L VALVELTC FAIL: CLOSED.

i
. THE AFFICTED FW HIATER'S LIVfL INCREA3iS A N 01 C L U S!S ETHE, ' *

i ASSOCIATED HIGH LIVIL DUMa-VALVE TO OPEN.a3EINDICATED ON
-

P AN!L C00 A ' 0VMFIN1 WAT s 9' T01T4 E M AIM C T10 '.N t ! * . TWE--8M CTS
OF THE L0is OF 0 RAIN FLOW'to THE-NEXT-3 tar.Eyar F E ! 0 'd A T E P :-

-

c HE ATING - d!LL . DROP AG ATE T H9000HOUT" T HE: F *E3W AT: Ac SYSTEM VITH
FEEDWATER:AND HEATi9, DRAIN TiMP?AATU95S AND FLOWS.00WNSTDEA*'
0F TH! A F F ECT!Df H E AT ER = O ECRF A'IN6 r id A CTO' 90V! 411 NCRit919GD-

'

AND PL ANT E F F E CIiVC Y 3 5 C R I ASINS. :: .C3NDiNS 41?R23SUR* SAY-
INCRE ASE DUE TO THi. FL30 F40M 4E lWEATie :-TO THE CONDENSER.
THE AMOUNT OF INC4EASETINLo4ES3URE VILL li O! PENDANT UPON'

THE FIEDWATEA 3EATiR'SELiCT R A&U.T4ELFLO O A'InTWROU'H
THE DUMPILINE.-

r

THE'A9NUNCIATORS$3I4ECTLY'A?$OCIATfD WITH THIt SALFUNCTIONjAR'ita
~

2 A: HEATi? WI LIVEL1-120hti 1
123 HEATi4~ 'H I! LEVEL -120tLL '

'

' 2 CJ HEATE1_' HI' : L V:L: - %L
3A.-HEATER HI-- | L EV E L '-42 06L,

q

a
m

'
+l. N.

_
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/29/91 CONDENSATE AND-FEEDWATER 19

o)\_ TABLE I.C-1
S(STEM MALFUNCTIONS

MALF EQU
NO. MALFUNCTION TITLi/AANGE/CAUSE & E'FECT NO.

....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .....

39 HEATER HI LEV!L - 206L
3C HEATER HI LEVEL - 20sl
4A HEATER HI LEVEL 21st-

49 H!aTia HI LEVEL - 20,L
4C HEAT 24 HI LIVfL 20al-

5A HEATip HI LEVEL - 206L
SC HEATir HI LE/EL - 20$L

dlV0 VAL OF TH2 MALFUNCTION ch3 TOR!J W3 OPERATION 08 74?
N O A 1 A '. LEVEL CONTSCL VALVE TO 10R*dAL.

REF: M-304 TURBINE AND ETTRACTION STEA* 'tIDs *- 3 0 ' V E 'I T S
L DAAIN rFATEES 3, 4, *, $ , V-tJ7 CON?ENStTE SYS*i"
PS:Or M-303 FE!D SY3 TEM *iIS.

RIV. 2

O
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'
,

l
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TABLE I.C-1
SYSTEM MALFUNCTIONS

MALF EQU
NO. M4LFUNCTI3N TITLE /44NGE/CAUSE t EFFECT NO........ .............................,. ................................ ......

FdC01 RFP M/A CONTROLLER FAILUR1 C0's
TYPE: GENERIC (A-C), VARIAsLE (0-100 0

j

CAUSE AUTO FAILURE IN M/A STATION. 100% SEVi4ITY IS CQUIVALENT
TO 100% OF CONTROLLER OUT*VT. TWIS MALFUNCTION SOES NOT EFFECT
THF ". A N U A L C01 TROL FEATPM! 0F THE CONT 20LLER.

PLT STA: 10.% POWit

&FFECTSITHIS MALFUNCTION CAUS"S T4E AUTO OUTPUT OF Tal INDIVIOUAL
4

'

R FD M/A CONTROLLER TO FAIL TO T46 INSTRUCTORS 3PECIFI!D
VALUE. FidD #UYP SDE*D WILL INCREASE Ot DiCREASE DEPENDING
USOh THE INITIAL SPEE) AND THE FAILED VALUE. IF THE SI6NAL
IS FAIL 30 Low, RF8 3PEEbr DISCHAAGE PRsSSU1Er AND PUNP
F'LO. DECR5AS*3. TOT 4L rgeD FL0a DECRASES AND 4EACTf>R
WATER LEVEL O! #iASES. A J! CIRC PUdo PUNBAC< 'iAY OCCUR
DUE TO TnE DECAEA3E3 FEED FLOW. THE OTHER.PUT ING DFP'S
S?EE) INCRE635 TO M81NT21N REACTOP WATED LEVEL. IF THE\

$13NAL I3 FAILiD MI3H (IN AELATION TO TH: INITIAL SIGNAL)
RFP SPEED, DISCHA7 GE PR E35URi, AND FLO4 INCREASES. TOTAL
FEED FLOW AND REACTOR WATER LEVEL INCREASES. -THE OTHER
RFP'3 $0EED 0!CRE63! TJ MAINTAIN REACTOR 4ATER LEV 61L.
THE ODERATOS 9AY PLACE THE IFFECTED SFP M/A CONTROLLER
IN MANUAL AND CONTROL AFP SOE*3 TS MITIGATI THE EFFECTS
OF THE MALFUNCTION. I

THE ANNUNCIATORE SIR 2CTLY ASSOCIATi0 WITH T'4It VALF1N" TION 3 R *:

A RFP LO FLO< - C203L
3 #FS LO FLOW C205L-

C RFP LO FLOW ~ C205L

REMCVAL OF THIS MALFUNCTION WILL RESTORi Tat OPERATION
OF THE EFFECTED X/A 3TATION TS. NORMAL.

1REFT M-393 FEEDWATER 1 FEED SUMPS PsIpr V-1-T-B FEE 0 WATER-
'

CONTROL SY3fiV !.i.)., '-1-JJ-104 FTE)aATER CONTR^L
SY3 TEA siX.

dEV. 1

("%
t ) >

N_/ !

l
.. .. __
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() TASLE I.C-1
SYSTEM MALFUNCTIONS

MALF FQU
NO. MALFUNCTION ",iTLE/ RANGE /CAUSE $ EFFECT NO.

....... ................................................................. .....

FdCO2 RFP MASTER CONT 80LL!R FAILUDI C011

TYP! DISCRETEp VARIABLE 0-1004

CAUSE ELECTRONIC FAILU9E OF MAJTI' CONT 90LLER CAUSiS OUTPUT Or
T4E AUT0e4 TIC FUNCTION OF THE CON *ROLLE9 TO Fart. TO THE
INST 4UtTOR SPECIFIE0 VALJE. 100" 15 E at'IVALENT TO 50 A A
OUTPUT. TMIS MAL * UNCTION 00!$ NOT AFfiti THE ,9ANUAL
0?iRATION OF THE CONT 90LLER.

PLT STA31004 POWiR

EFFECTS THIS MALFUNCTION CAUSES Td! AUTO OUTPUT 08 THE #F* MASTER
CONTROLLED TO FAIL TO THE INSTRUCTORS S'ECIFI*D VALUE.
FEE) 8JMP Soi!J *ILL INCRiatE 0; esta! Ass DEP!13ING Uo0N
THE INITIAL R*d SSEED AN0 THE FAILED VAldE. IF THE FI54AL
15 FAILED LOWS RFP S P E .5 0 5, DISCHA40E 3RE3SUREM, AND DUP.o
FLOWS DECREASE. TUTAL FEED FLOW DECREASES AdB DIACT00h) *ATER LEVEL 3 CJ2A5i$. A RECIRC SUv7 8.U19AC< MAY OCCUR

N/ DOE TO inE DsI41ASED FIED FLO.. IF ry! SIG9AL I3 FAILED
HIGH (IN 9ELAT',0N F0 THE INITIAL SIGNAL) PFP SPEED $r
DISCnARGE PRES $U1ES, AND FLOWS INCREASC. TOTAL FEED FLOW
AND DEACTOF deTIR liv!L INCREASES. THE R E ACTOR .HI/ LO 44TER
LEVEL ANnVNCIAT98 AND AIACT04/TURRINE TRI*S MAY OCCUR
DEPENDING UPON THE CHANGE IN SPEE0 AND THE TIME THE FEED
PUMPS ARE OPE 9ATED AT THE FATLES VALUE. TH E OPER ATOR
MAY PLACE THE MASTER CONT 20LLE9 IN MANUAL AND' CONTROL RFP
325E0 T? v!TIGA?E.TH6 E*FICTI Or ;Hi MALFUNCTIONe 08 * LAC:
THE INDIVIJUAL RF8 M/a STATIO95 IN MANUAL TO CONTROL
INDIVIJUAL *E7D PVAo SPEi7

THE ANNUNCIATCES DISECTLY AS$0CIATED.WITH THIS MALFUNCTION *RE:

A RFP LO FLOW C235L-

3 RF8 LO FLON C205L-

C RF2 LO F L C'i - 0 2 05 L
RfACTO# HI/LO 4ATER LIVE'. - C20$l

REMOVAL OF THI3 MALFUNCTION i!LL RESTORE THE OPCdATION
OF THE 8 ASTER CONF 40LLER TO NOR*AL.

REF: 4-103 Fi!DW%TER EED CUMPS Ps!)r S-1-T-S FEEDWATED
CONTACL JYSi!* I . E . D. , M-1-JJ-134 F'ED4AT8R CON'ROL

,

/~N SY3TE* 'EV,

y s-)1 I

|
'

__ , , . - . , _ . _ . , .
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('
i TABLE I.C-1-

SYSTEM MALFUNCTION 3

MALF EQU
NO. MALFUNCTION TITLE / RANGE /CLU$E & EFFECT NO.

....... ........,. ..................................................... .....
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:
A TABLE.I.C-1

S(STEM MALFUNCTION 3 ;

MALF E00
NO. MALFUNCTION TITLE /PANGE/CAUSE S EFFECT NO.

....... ................................................................ .....

FWC03 RFP MASTER CONTROLLER OSCILLATION C001

TYPE DISCRETEr VARIABLE 0-100%

CAUSE ELECTRONIC FAILURE OF M A S T E D. CONT *0LLE9 AUT0iATIC FUNCTION
CaUSES THE AUTO OUT*ui TO OSCILLATE WITH A 'O SECOND Pl#100.
100% IS ilVIV ALENT TO 204 PE A< *O PE A< 0 $ CILL8 T!0N. THIS
MALFUNCTION DOE 3 NOT AFFECT THE MANUAL OPERATION OF THE
CONTRCLLER.

PLT STA 100% POWER

EFFECTS:THIS MALFUNCTION CAUSES THE AUT0 OUTPUT OF THE RF* MASTER l

CONTROLLCR TO O3CILLATE AT A PERIOD OF 30 SECONOS. R8P
SPE!OS, DISCHAd3E PCES3URES, ANS PUNP FLOWS OSCILLATE.
T)TAL FEiD FLO4 AN D F:E ACTOR WATEA LEV 2 L OSCILLATE 3.
A RECIRC PUMP RUN3ACK MAY OCCUR DUE TO THS DECREASED FEED

<- FLOW. THE OPERATOR ?AY / LACE T4E MASTE9 CONTP)LL*R IN
MANUAL AND CONTFDL RF? $?EED T3 AITIGiTE THE~iFFECT1 3F,

THE MALFUNCTION.

THE INDIVIDUAL RFP M/A ST ATIONS C AN AL$0 BE PL ACED IN
MANUAL TO CONTROL INOIVIDUAL 8EE0 Pilio- S P E E S .

THE RE A#E NO ANNUNCI ATOS.S .DIktCTLY ASSOCI AT ED WITH
THIS MALFUNCT ION.

REMOVAL OF THIS MnLFUNCTION WILL RESTORE THE ODERATION
OF THi ' ASTE4 CONT ROLLER TO NORMAL.

,
REF: 9-303 FE!0 WATER i FEED: DU*PS P&IDr M-1-T 8- FEEDVATER

CONTROL SYSTdM I.E.D., N-1-JJ-104 FEEDWATER CONTROL
| SY3 TEM 3E<.
|

|| REV. 2

|

l

':
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/ TasLE I,C-1x-

Sr$ TEM MALFUNCTIONS

MALF E3U
NO. MALFUNCTION TITLE / RANGE /CAUSE S EFFEC ~ NO.

....... ................................................................. .....

F4C04 F. FLOd TRAN4PITT!1 FT-30 FAILUPE 1*01)

TYS! GENERIC (ArBrC) VATI66Li, b 1 0 - |,

CAUSE ell (TRONIC FAILURE OF F1-50A/?/C CAUSE3 QUT'UT TO FAIL TO TWE
INSTRU T09 TPECIFId) VALUC. 100*' Is i1GT/ALENT TO 3AM) OUTPUT
09 1301 0F SCALi OR Aa4GI. CJ"VER9dLY, O'4 3Evi?ITY IS 21UIVaL*NT
T3 1JMA OUTDUT 04 1I 0F 30 ALE 08 RANuE.

PLT STAtl)D*.' POWER

EFFECTS!T433 MALFUNCTION CAUSf3 FLDW TRAN5MITTie 8T-30 TO FAIL TO
THE INSTAUCTv9J S'ECIFI?D VALdi s-13)Mr whiPE )% 15 1 ]M A
AND 100% IS 5094 INDIVIDUAL FisD FLOW INDICATION ON FR-2565
(PANEL C)5x) 30E5 TO THF 84ILTD V8LUS. THI C1 H3E IN4

T ; A N S '4I T T E W OUToJT IS SUMii) a' I ' d THE OfdFH TWO IV?IVI?uAL
FEED F.04; AND A FIPO FLCV/iT AM FLO= IRRod SIuNAL !S
GENERATED. THE FEEDWATER CONTROL SYSidv # d S P O '4 D S OY<s' ' ') I N C D I A S I N 1/ ? E C R E A I I'i'. FE:n SU *F SPET) T) 3.!5? OR LO.ER
.< ! 8 C T N 4%TE* LEVIL. REACT 04 W a T E "' LEV?L THIV iT651LIZ?S

'

AT A 3L15WTLY MIG 4i8/ LOWER LEVEL. THE 4 CIPs aVMP PUN 9tC<
CIRCU!I WILL AL30 3EN3E T4E F AIL ED *EED FL34 3I3NAL AND
MAY CAUSE A sECIRC Pu*P 4UNRAC< 02 1 4 W I '; I T A : CI9: Pudo
RONSACK Fe0" OCCURING.
INSERTION 05 THIS MALFUACTION WILL HAVE NO EfrgeT Ir
THE FWLC SYSTEM 19 IN 314GLE ELEMENT C]NT30L.

TNtRE ARE NO ANNJ1JIAT3R3 DI7?CTLv AS 0CIATED i1TN THIS
MALFUNCTJSN,

.

REMOVAL OF THIS MALFUNCTION WILL R2ETORE THE OPERATION|
| OF THE EFFECTED FLOW TRAN!c!TT!9 T3 NOR d AL.

REF: 1-33o FE!Di4TER 4 FiiD ) J'14 3 PJI), d-1-7-4 FEE]W,?!)
CONTRCL SYSidV I.:.0.i M-1-JJ-104 FEI5WATES CONT 4CL
SYSTEM GEN.

REY. 3

,-,

'q )
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1 /29/91 CONDENSATE A.D FEEDWATER 25
"

SYSTEM M ALNNCTIONS !

!
MALF

.
. EQU ;

h0. MALFUNCTION TITLE /RAN3E/CAUSE S EFFRCT NO. i
,
.

i
>

F'dC05 FW TEMP'T'RAN3*ITTER TT-B0 FAILURE 14020' i

TYPE: GENERIC ( A-C) VAa0ASLE,-0-103 '
q

CAUSE ELECTRONIC FAILURT- 0F Tt-10A/3/C CAUSES 0ViaUt TO F ILL ,

TO THE INSTkUCTCR SPECIFIED.VALUE. 10 0 ''. I S E*Ju!V 4L ENT T01 !
SOMA OUTPUT 09 10M or SC ALE OR < ACE. CONVE*S Lfr 0% !
SEVERITY-IS EQUIVAL!N1 TO 1044 OUTPUT 07 01 Or~"CALE OR ^f
RAN3d..

.

PLT STA 100% POWER t

i

E FFEC TS tTHIS MALFUNCT!0N -C AU3 Ei Tf 9pf 4 ATURE TP A45VITTEP. .TT-80 T0 i
FAIL TO THE INOT1)CTORS SorCIFI?D VALUr 0-130Vi WHERE 1SVY j
15 50MA OR FULL SC Al.4 AND OT I3 10:44. TT-BO - PROVIDE 3 THE r

-

PENSITY C3m*EN3ATIO" FOR TPE SEE094Ts? FL O4 T1 A Ni'4I TT E R S . !
17 T ti Ti &ERATURI .?. A N 1 M I T T E 4 IS Fallii HIGHER THAN-ITS- |
ACTUAL VALuis INDI/IDUAlori!D-FLO4 INDICAT'7N ON FR-2563 {

i (PANEL C05A) DiCREASES.- THi CHANGE IN IdOIVISUAL /FiD i

FLOW 13 S U 4ME D WI Tri._ T 4 OTM id T s 0 1901/13 tl AL F E E D F LO * S. 1

AND A FEE) FLOW /STSAM FLO4 CR404 SIGNAL It GENERATED. T H E -- i
FiEDJATER CONTROL SYStiV RiSPON?S-(Y'INCREASINi~ FEED PUMP- !

$*EED AND RAINING REACTOR WATER L*V!L. PEACTOR-WATER LfV'L
TdEN STABILIZES AT A iLIMLf HIGHiiC LiVEL. . IF THI TEMPER A TUR-

,

! TRAN3MITTEt 13 F AILE0 IN Tit' OPP 05ITE pla!CTIN S!YIL AW i

SVT OPPOSITE EFFECTSLWILL-st 03 SERVED.
.

INS ERTION O F' THIS d AL FJNCTION 'w!LL J 9 AVE ,NO 'EF FE CTS -! F. TWE' v

FWLC Sf 37Ed IS Id SINRE ?LEr!NT: CONTROL..
I r

THE ANNUNCIATORE-DISECTLY-AS3OCIATED WITH-THIM NALFUNCT. ION'1RI:- -

i

p
- -

!

A RF* LC FLOW - C20$L )
| 3-RF# LO FLOW - C205L- ,

'
'

.C #FF LO FLOW --C203L'
REACTOR HI-LOLWATIO LcVEL >Cloit

L
| REMOVAL 0FtTHISLMALFUNCTION.WILL^*iSTORE THE'OPERAft0N OF'-

i THE E FF ECT ED TdMPidATUAE TR W 1!TTit TJ A0iMAL.-

0-REF: M-303-FEEDWATER- L F150 +J PS *&I?r 1-1 *** F E E DM 4tilf
CONTROL SY3 TEM I . E .D . i V 1-J J -104 FiiDWATER CONTROL
-SYS'iM Si<.-

REV. !2

'
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(

l 'v TABLE I.C-1
SYSTEM MALFUNCTIONS

HALF EQU
NO. MALFUNCTION TITLE /RAN3E/CAUSE-t EFFECT No.

....... ....... ........... ............................................ .....
q

FWC06 FW TEMP TRANSMITTER TT-ioB FAILURE Oo110

TYPE: GENE;IC (A-D) VA;IASLEr 0-4001
i

C AUSE : ELE CT RONIC- F AILURE O F TT-l esS A/ 3/ C / D C PJ3 E S OUT*UT TO FAIL TO
THE INSTRUCTOR SPECIFIED VALUE. 100% IS EQV' VALENT =TO S0MA
OUTPUT OR 100% OF $0 ALE OR 9 A *: d . - * 09V E R S E LY r 1.4 SEViRITY i

IS EOUIVALENT TO .5MA 0'J T 50 T 0 4 it OF--STALE 09 U NG E.

PLT STA: 1]a% POWER

E F F E C T!, : IN S E R TI O N OF THIS MALFUNCTIAS CAUSiS T4E 'd E04 ATE R'
TEMPERATURE TRAhs'ITTER TT-155A (B/C/0) TO' FAIL TO THE
INSTRUCTJRS S/ECIFIE0 V ALUE 0-100% WHERE '1 NU IF I?UIV1 LENT ~-
TO SOMA QUTPUT OR 100% OF SCALE OR RAN3I. -REACTOR FEE 0 VATER
INLET TE35ERATU;E IN0! CATION ON P8C '01NTS 402?r 201Ce :031,
AND 903? INDICATE THE F A I L E 0 V A '.U E . THIS 40VL) CAUSE

<- CdANGIS IN THE C0;E THERMAL POW 3R CwLCJLATIONS (CTP SUS) IL
I,]3 THE PDC OF THE 2 E F E R EN C E ' Pl a t4T e HOWEVER,-005 T3-THE

SIMPLIFICATIONS USED IN Tdi 00-NATh A0;EL AN) THe PDC
M00EL3 (SEE SIMPLIFICATION 'C421 0F THE PE0 CESS COMPUTER
POS), Thi FAILURE OF THE TiVPERATURE TRANSMITTEDS WILL'NOT
AFFECT T H 3 S I''.U L A T f D 00 P?0 GRADS OR CORF THERMAL. POWER'
CALCULATION.

NO ANNUNCIATO:S A>E DIRECTLY ASSOCIATED WITH THIS'MALFGNCTION

REMOVAL OF T'ti V AL F UNC TI ON RE STOR E 3 THE -- 0 *E R ATI0ft ' 0 F _- THY'

TEMPEkATUK TRANS'dITTEA TO N09 MAL.

RU: PLA'iT PROCESS COMPUTER ODERATIN3-'AND MAINTENANCE
INSTRUCTISN3 VOL. 1
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| 1/29/91 CONSENSATE AND 'iE0 WATER '7

TABLE I.C-1
SYSTEM MALFUNCTIONS

MALF EQU
NO. *ALrCNCTION TITLE /RA Ji/CAJSE % EFFECT HD.

....... ................................................................ .....

FWC07 FWC FUNCTION GENERATOR FAILS LOW 14230
.

TYDE:GENER:C (A-C)

CAUSE: ELECTRONIC FAILURE CAU3ES Tui OUTtVT OF THE rJNCT.10v
GENER ATOR TO FAIL LO4.

PLT STA: 100% PJWER

EFFECTS:I" ItTION OF THIS MALFUNCTION CAUSES THi INST =UCTOR
SOECIFIED FEE 04ATEP CONTROLLER FUNCTISN GENER% TOR'TO
FAIL LQW. TH FA! LEO CONTROL SIGNAL IS REMOVE 0 BY THE
CONTROL S!d9AL FAILURE Alt RM O'iIT CAUSING FEED PHP SDE*]
TO %dMAIN CONSTANT. THE CONT 20L SIGNAL,LOCTOUT T IDS ON
pas't C03A WIT n THE 4HITi INDICaiOR ILLUMINA~ MG ABOVE'
THE LOCK 0VT AND THE ASSER INDICATOR G O I t. 0V; THE MOTOR
GOVERNOR-94!T CONTRCL WILL THEN ST IN9I9ITEL '#NTIL T4E :

MALFUNCTISN I5 D.E90VE3 AND THE CONTROL SI GN AL LOC <0VT Tt
RESET. TH. GDETA709 MAY LOWID 26E0 PUA? $PE!O GELOW IT'S
FAILE0 VALJE USIN3 THE M0100 S?EED CHAD 3ER. IF THE MOTOR
SPEED CnANGER IS 907 Ov .!T'S uIGH 3 PEE) STOPS'4ND THE s
HYDRAULIC JACK'Is ENiRGIIED, THE POT 09 SPEED CHANGEP CAN SE
Ua!D TO CONTROL R*P SPEED TuROU3HOUT-IT'S ENTIRE RANGE OFSPEED,

THi ANNONCI6TC )I4ECTLY ASJ0CIATED JITH'THI; MALFUNCTION ARE:

FIEDWATER eVMP TU3SI4E C 0'C V O L S:GNAL Fa!LU4E=f h .? ?J5L-

A/3/C RFPT FAILUA: 206L-

REMOVAL C5 THE TALFUNCTION *E3 TORES THi 0DE9ATION OF THE
FdNCTION 3dNE1AT07 TV 40c-4AL AND ALLJWi THi OPIRAT00 TJ
PLACE THE MGU IN SERV CE 9Y RE3ETTING THE CONTO.0L SIGNAL
LOC <OUT ANO DEENERGIZI1G in? "Y)RAULIC JACs.

REF: M-1-3-25 FEE 04ATia CONTa0L'3Y3TC1 EldCTRICAL DI430A*,
's-II) '34.1 3;LCTO: FERD PUM: CONTROL 3C4EME ELECT 0ICAL
SCHEMAT:C Of* GRAM, F 5 EDN A T.E 9 CONTE 0L SYSTEN GEX.

REV. 2
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SYSTEM MALFUNCTIONS

MALF EQO
NO .- | MALFUNCTION TITLE /.4ANGE/C#USE'& EFF"CT .N O .-

...... ................................................................:....

F td C O S FEEDWATER' PUMP M3U.'1203VAC POWER LOSS- 14251
. . . -

,

TYPE:DI3 CRETE (A-CI 5
../:

CAUSE:CPEN IN 90 DER SUPSLY TOTMOTOR GE AP: UNIT ~I

PLT'STA:100% POWFR

iEFFECT5: INSERTION OF THIS NALeJNCTION C UHS THE ~ INSTRUCT 04L i
SPECIFIED FEE) WATER CONTROLLEC 40TOL 3dA9..UNITETO LO5c. i!'

120V AC POWE,s. FEEDW4TER 3*EED'REaAIN3cC01STANTr?REGARBLESS; ^]
OF MGU' AUTO OR.VANUAL OJTPUT' SIGN.Atr.'AND THE'RFPTLFAILO's' l',

ANNUNCIATOR ACTUATE $iFC?:THE 8FricTED F E E D ' D U M ? '. - -I F.' T H 0
MOTORDSPE50'CFA*!GEREIS NOT OW IT'STHIM srEE).5Toor.TH3' i.

OPiRATOR MAY ENER3I2E THE-HYOR AULIC !J ACC AND CONTROLUTH- o

SPEED (90TH INC *E A SE- AND = D_E CR E A2 E E U51% TH E' MOTOR - SPEED- 1
CHAH3ER. ?

-

. .;

L ].-- ,
THE ANNUNCI ATOM S DI9 E C T LY L M3''C I A !D 4I!H ' r 413: W A L F UN C T IO?!? R * r-

A RFPT.FAILUREn-120dl + ;

9 RFPT: FAILURE -120ot -

l' CERF#T'FAILUeE - 206L

i ; REMOVAL'0F THE MALFUNCTI0N. RESTORES 120VLAC TO)THEM OT09'
,

CONTROL UNIT CAUSING TH Er MGU: TO RE SPOND 'TOMANJ ALNANDf "

AUTCM ATIC: 313NAL3:-I F THE H ORAULICLJACXfI* DEENERGI:50.- J
L -

REF: A-1-3-25 8EEDWATIR CONT'CLESYST 9 ELECT ICAL
. : ;

DI A GR AMrs 'E-12 0 '3R. ' 1 R E A C TO E F E E 3 P UMP L C ')NT RO Ln 1

SchEAE ELECTRIC AL 3CHF3ATIC -DI A RAMe FE E PJ A T E R
CONTROLf LY ST EM; GEX. - '
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*
TABLE:I.C-li

'

;

;SYSTEN; MALFUNCTIONS! .|
si

MALF
. 'EQUt

NO. MALFUNCTION TITLE /RANSE/CAUSi.&:.EFFECT
....................... ........................................L40. j

....... ..... ,

'?: y
FWC09 STARTUF FW RE3 VALVE CONTROLLER FAILU7F. -C303 7'

.

,

TYPE:DIsCPTTEt ' V A RI A BL'E:o (0-100D '-
, ,

.- . . ,

CAUSE:ELECTPONIC. FAILURE 30F-CONTROLLEO CAUSES:TWE|-AUTOMATTC-OUT'UT/ .. 3
TO FAIL T0;THE INSTRUCTORLEPECIFIS).-VALUE'. 100L tEV!RITY IS. .
EQUIV ALENT' TO 100F 0F THE' CONTROLLE 4c:;0VTDUT. TFI.SfMALFUNCTIONL 3

-

DOE S .NOT A F F EC TETH E M A NU AL OP ER AT ION EO F.- TWEi:C047 ROLL ER.3
'

a

" i STA:adACTOR 3TA9TUS
. - . . . - .1

EFFECTJ: INSERTION OF T HIS f4 AL FUNC !0N. WILL C AUs E| TRE ?S T SRTUS. . . . ,
1 ."'

.FW REG VALVE CONTROLLdR: ( L C-!091)': AUTA00T* UTu T;0: FAIL |
TO THE' INSTRUCTOR OPSCI FI Ey - V ALU E|4-103b w!R E c0 W10 W '{
AND 100950 M A. THi-LEFFECT'Oc THIS MALFUNCT! W WILL13E
TO INCdEAGE 00: DiC R E A10, Tug |p to > q ATE L T HRU LAO-M91. . 4

'

.FR-2565 (PANEL C05) WI LL (IN DIC A Ti 'TH E -:C H ANG E LIN) F. LOW"
FROM.C RFS.: REACTORLWATED: LEVEL..(ILL INCREisiM a $ .p|
DECPEAJEf DEPiNDING UPON THOF AILED /POEITION: OFLTHd % :

~

'

- CONTROLLER.. ' ALARMS D I R E C * L_Y: < A S S O C I AT E D1 W IT H LT,1I S ! - =-

j

MALFUNCTION =ARE:? -J>

a-

A/6/C RFP LO FLod '205L- ..

'*

REACT 0k.HI-LO WATER LEVE. 205L j.

; y

!|= THE OPERATOR MAY.TAKE THE LEVIL1 CONTROLLER::TOL0 'ALV i
. .- .

AND ADJ US T? AO-6091. POSIT 10FI F ~ OC SIRE D.a
' ,'

'

l
s

L. . . , . .
* ,

R6MOV AL- 0 F THI:s M AL FUNC TION WILL ~.p ETURN LC-3091!!TO - M? M'

4 ' ' ' ' '"TO NORMAL.0PERATIO1.7
,~

I !,
1

a n:
REF:rM-1-T-8;FEEDWATiaiCO' TROL S YSTEM JI LE.')O-308 IEEDW ATER

.
N

!. 'AND' FEED PUMPS..P310.. 'm i
~

t. -
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1/29/91 .CONDENSATETANDEFEEDWATER 30 l
'

>

, m

!.h TABLELI.C-1;
SfSTEM MALFUNCTIONS-

-MALF
. EQU

,

NO. MALFUNCTION ~ TITLE / RANGE /CAUSE 3"EFFECT. -NO.:
j|....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .....

FWC10 STARTUP'FW pig VALVE CONTROLLERTOSCILLATION= 1C003:
~

'

TYPE: DISCRETE, VA RI A3L 510-100?; .
|

CAUSEtELECT904IC FAILURE 0F LC-_3001 C AUSE S u TH E CONT D0'.L E R AUT0N AT7 C.
?uTPUT To-OSCILLATE WITH$A333--5ECOND DEPIOD. 100F SEV20ITYL 4

IS EQUIVALENT TO L AN? OSCILL A~ ION LCC= 10% M L A'EM f! ACTO PQKi
DIFFERENCE.'- TdIS:NALFUNCTION'00ES NOT ; A.F F3 C TAT HE2 M ANU AL . :
OPIRATION;3F THE:00NTROLL9R. ]

' PLT STA: 100%~POWE4
-

EFFECTS: INSERTION OF.THIS M4LFUNCTION CAUFES THE EDTOLO'UTPUT OF
LC-3091 To :0 SCILLA TI 4T THE 195TR00T0 9 5 S DE;I FI ED -S' EVE N TY.-

'

,

0-100':, P E R E 100% I5 A.10 CINC25 ASS;4 6 1 R DECF DSE?F00M
IT'S "URRENT VAL =JE.--AO-20011PDSITIJN OSCILLATEL CAUSING 1 FLOW
THRU.'C RFP TO - OS CILL ATE.; DI ALLL C d ANGE S LIN R E AC TOR.: W A TER LEVE L'

n( _ MAY OCCUdi-DE*iNDIN3 UFON-I'IITIAL.'PLANTVC040IT10NSeAND '

EEVERITY SELECT ED.JTHE OPEn TW M Ay- sLACE rtc.33o1 IN MguAL; ' ,

-
- AND CONTCL -V ALVE JC5ITIONSHIIN WILLiC Ad1E THF OSCILL ATIONS- |

-

TO CEASE..
'

~ ' '

'

1. ;

|
-

.
$NO ANNUNCIATOR $'Ati'DIRECTLY' ASSOCIATED WITC TlIS MALFUNCTIOk.
a,

!- REMOVAL OF THE MALFUNCi!0NEFESTORE31THE=0PERATION: 1
| 0.F L C - 5 0 91. - T O N00AL.

'' '

q
'

. a
REF: . M-308 FESDWATER ANDEFEED|DUSPS'PLIDs f 1-T- N EEDWATEGL L

CONTRCL SY3'EV-I;E.D, % ,1-3 75: 3 5 ED1 A T E RzCONT90L1SY9TSMi
; ELECTRICAL. DIAG'AM.1 *

*

.REV. 1- ,
>,
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CONDENSATEEAND FEEDWATER 31:,

.

I

= b TABLE I.C-1.
''

SYSTEM MALFUNCTIONS?
,

IMALF
. - E90:

NO. MALFUNCTION' CT: NO. ,
. ... .. . .. .. . . .. . . . . . . .. . . . . . . . . .. .. .T I T L E / R A N 1 E / C A V $ i C - E F F : _ , r.................................... .....

MC505 CONDENSAT! PUMP' TRIP. '03250'

TYPE: GENERICS (ArarC) [

CAUSE:AN INT 5RNAL SHORT 01VELOP3 IN179EEMOTOR WHICS CautisfTHE- -
,

MOTOR TO' TRIP ON-0VERCURRENT.-
' -

i,
,

Pt.T STA:100% -i
'

. EFFECTS: INSERTION OF THIS'AALFUNCTION.CAUSES.YdELINSic)CTOR: e'
SPE CIFIED MAIN COD ENS ATE 1PUMt 70 00 EVIL 1P AN- INTE0N 4L' -!'

SHORT. MAIN (ONDENSATE' PUMP AM SsINdRfASE'|UPSCALEri ,

TM '? UMP 3$' SUPPLY 2 DEA 4ER-TRID$f' -- A * D S MC9EASeJTO Or' *'

AND A LOCAL LOCXOUT1 6 3 L A Y ' T S. I A S . THE 9 CIRC 78 UMP'3:-

RUN9ACX TJ 10% Sr i EO, T HE LF CE 0 ' N VP 9. M O. LIMIT E S TO
- 90% SPEEDS REACTCP: DRESSURE DUCREASES AND THEyCONTROL'
VALVid CL3SE T0: MAINTAIN REACTOR PR9 5 90R E.. H ."RtTOR:

- 0JTPUT- AND REACT 00 POWER 40iCREA35. MAIN Ti'OiPUM$t
'

SUCTION PRi$$Ui'S ANDiMAIN CONDFNOATe-PUMoJOISCHARGi'
.HEADE9 PRESSURE DiCREASE31SLIGHTLY.,

; :.

T4E ANNUN CI ATO AS N' E CTLT[ A SSOCI ATE D VI T H lT'dIC L M ALFONC TION A Ri
-

.
.. - _ . , . . ..

e

- A /d / C ' COND E'iE A T E SU MP : 0V E SLO A D -70? L ,
.

'A/d/C1CONDEN3 ATE PUvP' AREA <ERETRIo - 107L'
A/3 RECI1C FL3W LIMIT - 20u

''
: ,

. .

p

AIMOV AL 0F= THE *% FUNCTION ME3 TORE 3- TME N AIN CONDENS ATs - }
PUMP dOTOR10 NORMAL -

o
'

R E F :: E-131 UNIT AUXJ5WGR?COND ou"*S-13L3 KV MREAkEpi--
'

,

EL E CT RIC AL S C HE M ATICSDI A G9 9rU-M71CONB ENSU" "

p -S YSTii P tIDr ' Y 1-5- 4-20 V ARI AM.E 3PegDT7EcloC-

L . PUMPe L M-1-T 3 C E E D W AT iF C O'NTROLL SY S TE CT E M .
; -

:

RIV.-1.
, ,

.f

t

t

m' I . / e'
1'

__j'r

&

I $

fe ; 1

' ' ')*
, , . t
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+
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| > 1/ 2 9/ 91 - CONDENS ATE "AND( FE ED(ATE 4 357-
,

\, . ... .;

e - \. T ABLE , I . C-1: . '

j SY ST EM M ALFUNC T10tJS -

MALF
.

EQU'
NO. MALFUNCTION TITLE /AANGE/CAUSE 8 EFFECT NO.=

. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
,

MCS06 CONDENSATE DNIN RESIN'OL ETION Os080-

TYPE GENERIC-(A-HeJe de VA0!ABLE O n00Y-

CAUSE:THE RESIN IN^THE 1 ELECTED DE MINE R A LIZ E R - E Y'I AU9T i.
, . . .

; '

4

100%' SEVERITY IS EQUIVALENToTOLTHIJEFFLUENT CONDUCTIVITY: J
'BEING|100% OF:THE;1NFLUENT2 CONDUCTIVITY.3

PLT STA:1004.

EFFECTS: INSERTION =0F THIS?MALFJNCTION OAUSES? EXHAUSTION:0F N SELECTED!
COND ENG ATE , DEMINE R ALI Z E R J 4T T.HEXI NSTRUC TORS 1S SE CI SI ED-|

.

3"
SEVEAITY 0-100%, A EAE 1000:SEVERITYCI3sE1UIVALENTlTO f

'

T HE .E F FLUENT ' C ONDUCTIVITY . i.EIN3'103% 0F- T HEL INFLU ENTO
CONDUCTIVITY. THE CONQUCTIVITY!: INCREASE WI L L := 3 E -
LINE A R 'WITri 9ESPECT TO TH E S EVE RITY: S!L ECTE9.- J AT1100% -
5EVEAITYe1T W DEhIN EFFLUENT < CONDUCTIVITY?INC# EASED |

.g TO: THE VALUE 1F .I4 FLUENT : CONDUCTIVIT Yi C AU?IN31 AsTUR7IN5
'

'
-

a SLDG' S AMPLING c ST ATION .411 ANNUNCI ATOR T01ACTU ATE. (RWCU\

INL ETo CONOUCTIV!.TYm INC R E A SE S e A 3 iTPE o COW EN3 AT5? DEVI NE 2 ALIIED i
,

OUTLET.CvNDUCTIVITY INCRE4SES.: cIF TH1TOPERATORJATTEMPTS|TO?
R EG ENE A AT E T lI1F AILED D EMINE ALIZ sw ei NO VE FFE C T32 0F ;THE

,

-REGENERATION.WILLidE OBSERVED ~ UNTIL;THE/ M ALFUNCTIONf1SL REMOVED. .

L - THE - ANNUNCI ATO'tS II1ECTLY'- ASSOCI ATED9ITHrTW155Aif ts ' TON ARE:,

-TUR9INE OLDG SAMPLING-''5TATIONL1 TROUSLE:-E2079!
o,

R EMOV AL 0 8 THE MALf 0NCTION'!LLOWS LTHE 30PE RATOR z T01o

L R ES ENER A Ti . TH E L R E 31N EIJNTT WEi A 8 FiC T ID 0 n E MI NN5 LIIE D -
~ '

'l AND'RETURNEITcTO SERVICEDUSING-REMOTE 7FUNCTIfN .e
'

,

. .M-311 CON D EM AT Ef FIL' SR / D) MIN SY 37.I tPh 7 0,.REF:: T ;

L M 307.CONDE13ATETSYSTEM PlIDi M-3?5 JROCESSc 1
!o $AMPLINT!SY$TEV.: NID'.:.

~

'

w
AFV.J2i

G

t

>

'
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aq
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: 1/ 2 9 / 91'' ~ COND E_NS AT E;;f AND F F E EDV ATE R 33:
j

. TABLE L I . C - 1 :- +;

SY$ TEM MALFUNOTIONS:

MALF
_ . _ .

_ __ _ .. , ._ . E Q U:
:NO. .i4 AL FUNC TION:eTITLE /R ANGE/C AUSEs & oE F F ECT N O . .-

....... ............. ..... ........... ................................v.....

MCS07 CONDENSATE: FILTER /DFMIN:R23INfINJECTION .0$050
i

.
.:J; . ..

)-TYPd: GENERIC (A-HrJ,0 ,mVA?IASLE. ,
.-

.( 0-103 X ) i

1
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- RELEASEDE TWE:NALVE"4ILLDCLOJE.

'

J
d

;

THERE Aos No~ANNUNCIAT0f3 %I4ECTLYi AIS5 SCI ATED9ITFTI:IC .:-MALFUNCTION. ' "y
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THi FLOO '40MiTHE,TUdi SIDEiTI THE':S95LL SIDEJ35 Th!.

.

F E E DJ AT ER HE ATEFC I5 i G R E AT ERh-TH AN THE MAXIMUMENORMAL DRAIN "
FLOW.,LRfACTJR:4 POWER MAY;UlCHASEiOJeXT1;T4EtCOLD8iR: FEE 9W4 Tear:

.ANDzPLANTTEFFICIENCf DECR ASEFL a
' n

L

THE i ANNUN CI ATOR S OI15 C T LY L ASDCI A.T EO NIT T HIFM.ALFuNC TIOk ARe:,j-

. ,,

A1/4 /~;/4/5' HEATER uI LEVELc- 20eLx i
is1/2 /3 /4 / 5' !1kM s R HI; LEV-L -12 0 ELL l
C1/2/3/:./5 diATE? HIaLEviL|".206L m

G1i REMOV AL OF.?Tdi. PALFUNCTION DEGUIR*SLREINITI ALII ATION; 3F; 9
THEcTRAINER.

|:

'REF:-oM-300 VENTh iANDEDRAIN RFO: DAAIN COOL $ASLANDMWb TSRS;
,

A1=T OU C2 % ids 9-30 5 ? tin T SJ ANO - 0R A !~N O H E AT E 9 3W3,4 r:
QQ AND-5: PtID,

A-303.| FEE 04 Tra ANDiFEEDPUMSS/PTIb 9-3CK 1sV COND Ey!J TE 13T STI 4 PM D. il'

*

; 3
'

+cui .r r ,

'
g

.

,{ |t

1 - ; , >,

y I f !

',4- ;
'

i.+ r;bs (Q j -

{ ,
, ;jf '

, ,
. , _ , . t

,



tw*m,?merm-*menWe-5memtxpessymmimmere9a;eMWWJcegr wrycwm... . . . -. . . . . . .. .. - - ... - - - -. . .. ., - -.... . . . . . . . .. _ _ . - . . . . . - . - . . . - .

.

. . .f.k . kk h NM-:

- - .m .' .- , .-
- . . -

( , . *
, _ . - . , , ( ' 3 . . ! p'

< . . . , < - , - _ .
')^ .

#
, ,

) ;'>
,,4

'

t o e r *, T HI S - D AT A-1-IS E S UBJ E CT&TO LT HE J RES T R.ICTIONS L ON TH E? TITLE P A6 Ele,.1*"*-~
-m:w;;m;,n;m., ,,_ - - - -

s,, Ag o A-,.'. , m- t ,.:: n .ww.s mm - e-
.

4
-

-

-

c.

Ja.men
i4 s1/29/91 'CONDENMTE ^ AND L F EEDWATE R .

wz 4 4,
,

41:
,

:: ,
. . . .

'

/TABt.5 4.C-1
" ' ; SYSTEM.MALFUNCTIOiS: i

y
. _ v

MALF-
.- EQU:

'NO. . MALFUNCTION O TLE/RAN35/CAUSErSiEFFECT3 -NO..' i -
'

o ....... .... .......................s.........., ......................... .. .. ' n
,

.,. _

!
, _.

*

REV.-3 ~'
-

a
i,

3
, k..f

'. I.tix

.

f ' Ih g

> .'

,
i. ] e

g 1 i .-U2

t *
i

I. ,.':

f
L ,

~

e.

Y ' , !
,,

-

,

- -
.. .'{- .

.

I
'

- ,-, . . , s

')

'l
'

.
i

.J

^f.
..

- Ij }-
+

- , .: b
-~,

' -| \ ,,.t1 >-

- t

< -

,
s ,

3,

=

'.

.
T

4

3
*

- - .''

'>- -

'

, 1 -}

. >
-'

5 .1^

' 'f
' . \

-

'3,S
, n j ,3

5 3,
.

5. ;-.

- . .,
t j r

-

e
a

_
l , p

. . ,

b

: i:. 9
'

.*
'8.

;. -i (h
, 5 &3

l t,

I -

' . '
6

-3.

i 1 .' 5
| I a

' ; i | 9

?i
I

-e

4 ; _ _ g
y

h
}

1J

l
1 I f 3

f. I- f~

p. g ., , , ' '
j ,.j j.-jy ".j{ j

a <,

y,,.' , ''.i: ' )-.
.

'
,1

'

8 *
'

.. s , ,

s
_ *( e,; e,

'f
,

;d 2a.P.3 8
3 ' , 5jtI

g p
Ii 1.. . , -i 0',j'

'

f f' b f 'I : -
g' '.- s

i ,
I [ ( ,.-g',k t

g- - 9 y,, -_m
,

,

.3;,,
4 ,

'j'I

1 .

, 7 .q ,a e 's,-,.-d.y; '

;

<
1 .* j

r ',f : y,I ,,._r' t - !i . i 'il-i - :- '?''l 4$'
\ s

, 'q
. . . /Wh ad *m ~,4w,,~',- r..a .. alms a-3 ,,. , _. t.. ., , , . . , .

m v h+ w e+ ww ** r a**s we -* v + r w * +++*" ^ *'
'

a<> ' , . , . . . . - - ., . . . -i s t .

,_.s d i..M .O ;- . . - * w. + m+. e m -,w w. # w' . er *e*= =



. .: 1. m e - m+ M c:iV"'. w;w m w w:YY Uw v:. . e- e n.mv se?e ~~e+ * hTT ) ? H j 'evw - ---~
?ih1N e hWyd ' V:Q 'A

k$%y$1Mya$N NNNik M N N N E M SY d h $NO M ~p' 1('a,[',.1,;9p[m : r^w , u.M'& ++W" [D' d ? ? W~ --e :EkY ' *;
_J x. * x v V' ^

- :a. -:rn& W w. d, u
.

, ~ ik e > ~; ' -t
f _w-w Ary:iur .

> -

s.ar eem7 .

..,s s +

'
'

, .
.

. _. . .. .
.

.
, -

* L *2 e THIS ' DAT A I S SUBJ E CitTO THE ! REST RICTIONS ON NTH E LTITLE; P AGE (* Y*S*1
esim o . x %/We o RE ' t > H ,

,'
'

, y_ _
,11/29/91 ' CONDENSATE AND1FEEDWATERi I. 2 :

f: i
' TABLE I.C-1 ;

SYSTE9 MALFUNCTIO1SL 1
:r

'MALF =EQU. . . ..

NO. M AL FUNCT;3N .TI TLE /.4 AN ?! / C AU SE #4 - E F FEC T. NO. ;
. ....... ................................................................,.....=

,

,

MFS07 LOSS OF AIR TO RFJ .C OISCHA03E 3Y*A3S V ALVE -13120'
(

TYPEtDISCRETE '

:

CAUSE:I/P B091 FAIL 9AE C'AUSES A0-2001 TO-FAIL CLOSED.
. \. . . .

'

:
PLT STA: REACTOR.STARTUP

_ ;1

..

EFFECTS: INSERTION OF'THIS-MALFUNCTION'cAU9ES T4E'C44FP-9Y9AS$
s

VALVE AC-B001 TO * AIL ClotE04 : THF.- PO S I T !OC I O! C A T00
'ON PANEL-C05A INDICATE $:CLO5EN 'Ct RFP 1 FLOW-0ECREASEF

TO'Os. CONDENSATE PUMP DISCHAAGE: PRESSURE.INCREASESr-
-

PUMP AMPS DECREASE, AN0=THE CONDENSATESRECI9CiVALVEL' AUTO
OPENS IF THE TOTAL.-FLO4 - A3 Ie! C ATE DiOC F I-2700n0EC 964 $8 5 1
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(AUSE E/P RELAY FAILU:E CAUSIS CV-2358
TO FAIL' CLOSED.

PLT STA REACTOP. STARTU?

EFFECTS:I1SERTION OF THIS MALFUNCTION CAUSES CV-245' TO FAIL iCL0 SED. TriE PJSITION INDIC ATION On PA"El CO3A INSICATIS
CLOSED. FLOW INDICATION ON FI-?709 DECREASES AND CAUSES
THE CONDENSATE oECIRC VALVE TO OPE 1 T3 1ECI7CULATE TWE
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OUT20T.

[D REMOVAL 08'THE VALFUNCTTON *EIT0475 T'il 3PiRA?!ON O C ' T r{ c '
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CONSENS ATE AND FEEDWATER
- f~l1/ 2 9 / 91'-

46"
'

TABLE I . C-1
S Y S T EMJ M ALFU NCTION S

MALF EQU~ j

....... .......... ........ .........' TITLE /RANN/Caus!.g, EFFECT.NO. = MALFUNCTION' NO.. j
................................... .....

PCS02- COOLANT LiAKAGE OJi' SIDE THE9 PRIMARY CONTAINVENT- 170001
'

TYPEtDISCRETEe' VARI ABLE C-100%

CAUSE: FEED PIPI% L E AK ~ UP S TRE at O F- C HEC K '/ALV r 44. -
-

;)|
100%~SEVERITYoISLE;UIVALENT TO 500 40* LEA 4.

PLT STA1100% DOWER |
.!

EFFECTS:INSEaTION.0F THIS MALFUNCTIONiC AUSES - A FEE)J5YGTEM *Io!NS-
LEAK OUTSIDE T ri E : PRIMARY > CONTAINMENT"AT.THE.IN3TR9CT096

'3Pd?IFIED SEVE RIT Y: 0-1)O%s . WHERE 100%-I SJ E3UIV ALEN T 7 01
500 GPM AT NORMAL-ODERATIN3cPRESSURE. MEA.CTORuVATED LEVEL |

DECREASES AND THE FEiN ATER CONTROL:Sf3TE9 JNPREASEET9'' i
S'EED OF THE FEED FUMaj.- REACT 3R WAT R:LiVEL'STASILIZES '

AT A LOWER. LEVEL ,TH AN INITI ALLY . DUESTO L A JSTEAV FLOW / FEE 0' i
FLOW _ ERROR. MOTWELL ; LEVEL D E C RE A' 'S ? C AUS IN 3 T4! ~.40TWELL i
LEVEL CONTROLLER TO ODERATILT4E8 C,Aisc/FINEuMAAEUP TAL/es; |

TO INCREASi WATER: LEVEL I N . Tri Ey CONDEHiiM. M
~

l

|' YHE ANNUNCI ATORS _ DIRECTLY)- ASSOCI ATED WITH T.HE M ALFU'iCTI%: AREtJ j
.

. . . . 1
COMMON TUR3 ins 'Blit LO ING *IS E TUNNEL " * L OO R !5 4 *IN TUMP -

LEVEL.HI-HI 212L
.

. a
UNIT ~2 TURBINELBLOG SGUIPM?NT ORAINDSU'PSLEVEL1HI-WI 212Li d

q

REMOVAL OF THE MALFUNCTION: R E'2U! ai3 RR EINI TI AL T liTION -'
0F THE TRAINED. 'l

R E F : JM - 3 51. R E A C T ') s P f,I D i
-.
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10 o'C THIS.1 DATA:Is SUSJECT.TO--THE RESTRICTIONS;0N THE TITLE PAGE o o o
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"6/28/90 "''" HYDROGEN WATE4 CHEXISTRY O'
n.

('') TABLE I.C-1
SYSTEM MALFUNCTIONS *

MALF EQU-
NO. MALFUFCTION TITLE / RANGE /CAU$i S EFFECT. NO.-

....... ................................................................. .....

SdC01 HYOROGEN. LEAK IN MYOROGEN W A TIR CHE AIS T RY SYST!V

TYPE: 0!SCRETEi VARIs?LE 0-100.1 w H ER s '100% = 5] 3 C '* - AT
NORMAL HWC SYSTEM-PRESSUR{ AT 100" PJWib

CAUSd: FLANGE LEAAS 006N3TRdAM OF EXCLis FLil rwFCs VALVE
( D 0'4 N S T R E A M OF VALVE A0-3625)

PLT STA:1))% P0nER

EFFICT3: INSERTION OF THIC NALFUNCTION CAUSIS A HYOROGEN LEA <
IN THE hWC 3Y0TI9. AT LCi SEV!f!T!*3, H2 FLO1 TO TH3 FW
sVSTEM DECREASE 5 (F? *o?9) AND THE H2 FL3W CON"90LLER
OPERATi$ TO AAINTAIN H2 FLD/ TO THE FW SYSTEN CO4STANT.
n2 CO.iTINUES TO lea < CAUSING A.S40;T WHILe
ArTER MALFUNCTION ;h5ERTIO4 THE A?d8 H'/DRoi!N '

LEVELS IN THE VICINITY OF THi LEAX TO INCREA37
dITH THE ARET HYOROGEN LEAX ANNUNCIATOR ACTUATING

(~h AND A HWC SYSTLV TRIP OCCU';;N3. T 4? AYD90SEF SYSTiF
(_,/ IECLETION T3 UNIT 2 t C '.0 3 E S (40 2$25) ISOLATING.THi.'

LEAX. H3 If0LATION3 TO THE FIIDWATCA SYSTEM (A?-?$33A/5/C)
ALSO CLOSE. THE HIGH AREA HYD403EN ANNUMCIATOR WILL CLEAD
S00N AFTER T43 LEA < HAS STOPP:3. Tit 02 INJ2 TION
SYSTEM WILL RCMAIN-OPERATING FOS 30~MINUT!3 AFTEW-T44
H2 3Y37CM HAS TRIPuED.
IF THE MALFUNCTION IS ENTERED AT 1.00%i THE EXCESS
FLOW CHIC < VALVE IN T AE H2 SU* PLY LIVE WILL SEA T
CAUSING THE H2 LEAK T3 sTOP ANO THE HVC .SY3TES TO

! TRIP OUE T) LOW HWC SYSTEM-rLOd. 19? HI5H ARE.\
| H2 LEVil ALARN NAY ACTUATE DUE-TO'-THE MASS OF

H2 LOST FROM THE LiAK. "

L THE ANNUNCIA 045 ATJOCIATED WITH THIS M AL FJNCTION ARE:

i H2 WATED CHEWISTRY SYSTiM TR004Ld C?05L
! HY)ROSEN WATE CFE3ISTRY SYSTEM T71e C 2 ') S L

L hfDROGEN ?LON nJTi HIGH/LO. C '10
|. HYDGCGEN PRitiU45 LOW C "10
E 4YOc0G34 . ADDITION SYSTIF TRIS C 313

A9dA WYDR03EN LEA < C 113

REMOVAL OF THE VALFUNCTION RE?AIks THE LitK.
,
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.~ HY'OROGEN NAT R (HE'MISTRY 1
6/28/90

TASLE I.C-1'

Sf ST EM P'ALFUNCTIONS

MALF' -eCJ
NO. M ALFUNCTION TITLE / A ANGE/C AUSE & EFFECT NO........ ............................... ________________________________ _____

HdCO2 H2 JATip ;HEMISTRY 3Y3 TEM oxy 3EN ca;3syng Low

CAU$i:0XY3fN PRESSU9E J4 ITCH #il-370$ FS!LS LOW

Pl. T S T A :100'; Powi a

EFF5CT5;INSE9TIO4 J2 THIS MALruN;TIO1 CAUS$3 TH: 01
ORIS50RE T W I T C M '' i t . 3 7 0 5 Is Tyg s y g w o g el uzvgg
0 4 *' I 3 T R Y SYSTiM T3 FAIL LOW. THE OXYGIN DRISSURE
L3W ANNUNCIATOR ACTUATIS AND Td9 SWC SY3TE^t T*TOS
*ITH THE HYDN05EN I30LATION TO UNIT 2 (80 't25)
AUTO CLOSItd AM THE riiD P UW HYD;137.a ISOLA ION
VALVES (AO-3633A/3/C) AUT3 CLQ3tN3, H2 Alb
02 FLOWS DECREAt2 TO G.

Tdi ANNUNCIAT0;S ASSOCIATO Y!TW T913 MALFUN; TION ADE:

hi UAT2R CHE*IsTRY 3YST?M T40U9LE C?]4L7s
(*; ) HY)f3CiN WATia CdiMISTRY 3 Y S T ".1 Tt:? C?)u

dY ; 4 0 'iE N "LL G TI HISH/ L% C a10
NYhn03fM "45.i3URE LCW Cn1)
VOR3 gin AJDITION SYSTi9 TRI: C 310
OXY 5EN P95SSU45 LOW C B12

REF.0 VAL OF THE 4ALFUNCTION AitTh ss OogoATION 0F
PSL-3705 TO NOR4AL.

REV.0
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1/29/91 H,I SH PRE SSURti COOL ANTeINJ E CTION - O'E 4

- '
-

a,' ' g 7,

( ! TABLET I.C-1
S Y.S T E M.c M A L F U N CT I ON S

i

"MALF
.

EQU;
~NO. M ALFUNCTION TITLE / R ANGE/ C AUSE % E FF8!CT NO.

+....... ................................................................ .....

HPC01 FAILURE'0F HPCI TO AUT0cSTADT 01030'

TYPE: DISCRETE
.

- +

- AUT O 3T ART -CI4CUIT.{3-UOF A EL AY 23 A-X24 -I4 HPCI : AUX OILx
CAUSE: FAILURE OF CONTACT PUMPf ,

,1

a.

PLT STA':HPCI INITIATION S I tin A L_ ' # R E S EN T J ,

E FFECTS: INS ER TION OF- THIS DLFUNCTIOCC AUSES ;THE' HPCI AUX OIL PUMo '
TO ' F AIL- T01 AUTO OT A7T MkEF AFINITI ATION ' SIGN AL1I L 9ECIEVID..'
ALL' NORMAL HPCI"$YSTiMJ INITI ATIONJIN0IC ATIONS WILL: OCCU9e : ''

.

E X C EPT THE HP C I - AUX ' 0IL JPU* *. WILLN NOTT3T A RT ' ANo ~ T9 EL TU9?INE
STOP AND CONTPOL VALViS WILL.?EMAINLCLOSED. THEiLOW~LUAE.
OIL P RES3URE ANNUNCI AT3 R CACTUUES AFTiW 25 3ECONOSi~ DUE. T0i
'MO-14 SEING OPEN AND LU9E OILTDRESSURE MEING LOV. iTHE HPCIF
LOW-FLOW ANNUNCI ATOR ACTU AT ES~ ' A 8TEC25a SECONDSMUE TO. d
MO-I3-1419EING = 0 PEN AN0f f LOV cLES$ THANi600-GoM. 'HPCIJFLOWi "

[- ' TUR 3INE. SoiE0, DI'iCH ATGO?RE S5UR2,- AND EXHAUS!= -PRsS SUDE'.

'INDIC ATION3 IN0IC ATELTH AT0THan TURSINE LISL NOTA 0PER ATING.
THE HPCI AUX OIL PUMPA AY-BETSTARTED USI W IT'Sih4Nn--

-SWITCH WHICH'CAViESLTHELSTOPLANO.CONTPOL" VALVES TO:0PENiaSTARTING-
.

THE HPCI TU13INE.

L IF-THE HPCI TUMINE IS' 0P ER ATI N 3 WH EN)T!il S iM ALFUNCTION :I S ~ j' ,

INSERTED AND THE<Aus OILJ?:: MP. MAN 0'SWIT*H ISDINlAUTO<:NC. H
EFFECTS: W.ILL,SE-SEEN:UNTIL1CONTa0L OILioRE3SURIODECREASE5!
(DUELTO'THE GEAR-0 RIVEN 1 0IL; PUMP 10XSCHARGE;PRESSU25 ..

- DECREASINGA3' RPM.DECRIASES EAT Q HICH TItHLT9EEAUX OIL J
PUMP . *ILL NOT' AUTO ' CT ARTJAND TbE 'STOPL AN0? CONTROLE VALV: 8: i

W I L '. CLOSE.- t +

i
. a< .

THE ANNUNCIATORS DIRECTLY ASSOCI?T R 917diTHIS;"ALFUNCTIONIARE:
i

HPCI-TUR5 39G OIL PRESS.6 PSId 204? 1
-

HPCI LOW'.Ft N O GAM.- 2049 ,

"
>

REMOV AL '0 F. THE M AL TUNCTIO.Ni:RE STOR E S" TH E. OPE R ATI )N O rcCONTACTS q
3-4 90F.-REL AYc 2D-X 24 ~ TO NORMAL ANDMT ARTS ;TVElH 'CI ' AULOIL! A Ei'

! PUMP IF:THE'IINITIATION IIiMAL=54S-40T-sEE4:*ESET. q

REF: M-1-3-3 5 HI1H. P RE S5Ut! C00L ANT?IN3, ;i10N SY ST EM
ELECTRICALLSCHE3ATIC DIAGs,AMiO -3 & HIGH PRESSURE

E COOLANT'INJICTION SYSTE M >S&! 0s -+ 36 C HPOI - PUMP :
j TUd*INE'0ETAILS.'

1

4

.k
'

q

4
.

'I

, _ _ -4

'

f t , + , y [
'

:- ,



_ - -
. .m . .

'

s i?. L
-

tN M fhh'SIa
w2 -

E, ; - '

.-g I-.. V z r; *.

p u g ,!!k x r.} h khih M i.hfN k[b' t, N, fN, kShhfh; h'N'k.[ [|/
r- . a ' ' ' -.1' -

-@ *'V h*
-

'
~n . .s sw ~ -

. ,n g y, , , ; .--. -

' . ;-

_- o- o"* ;THIS | D AT A |I$' SUBJ E CT TO :T HE ; R E ST RItTIONS 0N TH E STIT LE : P AG E f*f*'i et
. _ , _ . _ ,

..
-

$ g,q g n s " i d h i p . m M "g g w 2 p.. ;&.xs
. . . ~ t,,m

1/29/91 ' -WITH PRESSURE C00 LENT INJECTION ' 1':
' ,

,

'

' A B L E-- I . C-1:
l' - SYSTEM MALFUNCTIONS-
|-
L- : M AL F;

EGO
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1/29/91: HIGh PRESSURE. COOLANT INJECTION- .2
f~y
(,,/ TABLE I.C-1

SYSTEM' MALFUNCTIONS

MALF.
. EQU

NO. MALrVNCTION TITLE /RA91E/C4JS! 3 EFF~CT NO.
....... ................................................................ .....

HPC02 HPCI SPURIOUS AUTO 3 TART 04050

TYPE: DISCRETE
1

CAUSE: CONTACTS M1-T1 0F'xELAYS 10A-<150r 4.0 104-<1SOH 1HORT 1

ENE RG I2 ING ' 23 A<41 AND 23A<47. I
i

PLT STA: 100%

EFFECTS: INSERTION OF THIS MALFJNCTION CAUSES THE HPCI SYST3M TO
AUTO START. TSl AJX :CIL PUMP ' AUTO ST A'IS SPINING THE STOP
ANO-CONTROL VALVES. 90-23-14'TUR3INE STIAM. SUPPLY VALVE j
AUTO OPENSr T-2 3 LAND. SEAL CONDENSEE 9L3Wid STARTSr AND DRATN
POT VALVES A0-:3-42 AND A0-23-43: CLOS 2.=HDCI odMP DISCHARGE
VALVi~.MO-23-2-14 AUTO 3p2NS SUPRLYINd WAT:R.TO THE RE4CT03.-HDCI

,FLOWe R C M, EXWAUSTs ORESSURE AND-O!SCHAaG2 PRES 3URE' INCREASES.
hEACT3R-? OWE 4 INCRfA5fSi 3T:A1 CLO(_?EC?i:355 INITIALLt DUE.TO

. HPCI STEAM FLO. THEN INCREASES AS-CORE THExMAL COWER INCACASES.
(~'\ - . REACT 01 DATER LEV 7L INC03 45 35 C L USING Tug _
V FEIDWATER PUMoS SPEED TO LOWER TO MAINTAIN THE

RfACTOR.sATER LEVil SETPOIiT SLIGWTLY ,T4H59 j
THAN SEFORE THE MALFUNCTION wA3 INCERTED (THIS IS 00E To Td? "

FEED FLO*/3 TEAM FLOW MISMaiCH). THE REACT 0+ LOW 'a 4 T E R L E V E L

ANNUNCIATOR ON ?ANEL C204? ACTUATES DUE 70-THE CONTACT FAILURE
THE OPdRATOR w!LL NOT a5'ASLE TO RiiaT TH E AUTO STAo,T SI3NAL
UNTIL THE MALFUNCTION IS PEMOVED.

THE ANdVNCIATORS SI4ECTLY. ASSOCIATED WITH THIS MALFUNCTION ARE:
'

HPCI AUX-RELAYS NOT RsSET - 20393
HPCI AU4 0IL'PUMo DUNNING - 204C.
REACT 04 LOW WATER LEVil - 43 INC9ES >)43

REMOVAL OF THE' MALFUNCTION' RESTORES THi,OoiRATION:0F CONTACTS
M1-T1 0F-RdLAYS 1]A-X15CF 2 ND -.10 A-<15 2n 1T 3 10 01 A L A ND
THE OPERATOR 1TO 4ESET T W E .HDCI INIT!ATION i!GNAL.

' ALL3NE 3

i

REF: M-1-5-36 HPCI-SYSTi" ELECTRICAL SCdI1ATIC DIAGRAM.'

REV. 2
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,7 g - . ,, __

, , ,,u,, n . n
(.w : ? dA y ' .

, , . a,
'Uj 3 5 ., U.i [h@ * * , dj[ I) , -f - * * * 11

o 01o THIS DATA IS SUBJECT TO THE RESTRICTIONS ON THE TITLE PAGE-o * o
. - _ , "

1/29/91 HIGH PRESSURE COOLANT INJECTION 3

[) TABLE I.C-1'' SYSTEM MALFUNCTIONS

MALF EQU
NO. MALFUNCTION TITLf/RANSE/CAdSE & EFfiCT NO.

....... ................................................................ .....

HPCO3 HPCI TUR3INE TRIP 04110

TYPE: DISCRETE

CAUSE:A SHORT IN THE TURdINE TRIO 50LONOIO, SV-ir CAJSES THE
TJREINE TO TRIP.

PLT STA: HPCI IN OPERATIOr.

EFFECTS: INSERTION OF THIS MALFJNCTION CAU$is THE HPCI TUP 9INE TO
TRIP. THE STDP VALVE CLOSES CAUSING HsCI Flod, DISCH49GE
PRESSURE, RPMr AND EXHAUST PRESSURE TO DECREASE TO 0. THE
HPCI MIN FLOW VALVE AUTO OPENS, A0-2-23-13 3 HDTI TUSSINr
ETHAUST COND DRAIN VALVE AUTO CLOSES.

THE FOLLO4ING ANNJNCIATORS AR? DIRECTLY ASSOCIATED WITH
THIS MALFUNCTION:

/~ HDCI PUMD OISCHA"Gi LO FL0s
(_)T

2043-

HPCI TUR9INE TR.'.PPE0 20aB-

REMOVAL OF TME MALFUNCTION RESTORES THE OPERATION OF THE
TURSINE TRIP SOLON0!De SV-1r TO NORvAL. Tds TJR3INZ
AJTOMATICALLi RESITS A'G QETURNS TO NORYAL RPM AND FLOW
IF THE SYSTEM LINEUP HAS NOT PEiv CHA1GeD.-

| REF: M-1-S-36 HIGH' PRES 3URi C0OLANT INJECTION SYSTEM
| ELECTR' CAL SCHEVATIC DIiG2A#r M-363 HI~H DRESSuo! -

I C00LANT INJ E CTION S YSTE'4 c4ID, M-306 H2CI PUMP'
TUd3INE D 7\ILS.

REV. 1
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1/29/91 -HITH PRESSURELCOOLANT INJECTION? 4- !

,

' (m
.

>

A} : T A D L'E . .C-1
SYSTEM MilfUNCTIONS- :

!

RALF
.

. . .. EQU-
NO. M A LFdNC TION . TITLE /x ANGE /C AUS!- E- E F PECT N O .- ;

....... ................................................................ .....-

HPC04 H?CI FLOW CONTROLLER - FAILS LOW 01?00 ,i

TYPEt0ISCRETE

CAUSE ELECTRONIC FAILUdi 0F HDCI FLO.' CON' OLLIR FAILS
AUTO OUTPUT TO FINIMUM. 3

PLT STA: HPCI IN,0PERATIOC i

EFFECTS:IN5ERIION OF'.THIS MALFJNCT!ON-'CAU$is Td5'.H'CI TUR?IN!. . .

'
-

FLOW CONTROLLER AUTO-OUTPUTLTO: FAIL 70 10cMA.;'HPCI;-TURBINE
SPE ED J f C 45 ASES. T)! ABOUT- 1000. RDM. HDCI FLO,1,.0;SCHARGF '

. PRESSURE, A O EiHtOST PRd95URE.3ECREAS-t. ~AT 533 GPM FLOWei
,

THE M!N FLOW BYSAid VALVELAUTO-OP?NS.: AH- THE , LOV FLSW
ANNUNCIATOR ACTUATES; THE' OPERATOR'MAY' PLACE'THEiCONTROLLEO.
'N *ANUAL AND INC2 EASE.FLO,i T0 "ITIGATE TWEJEFF?CT4:05LTHet,

'

''
M L F U N C T 10 a .

[ THE FOLt.3 DING ANNUNCIAT035 ART DItiCTLY'--ANOCIATED VI H'Y

THIS MALFUNCTION:
1

HPCI PUM' DI SC H AR(ii L3 F L3- '- C2047

RIMOVAL'0F THE. MAL FUNCTION. RESTOR ES THE ODER ATION OF-THE'

HPCI FLOW' CONTROLLER-AUTO OUTSUT TO NORMAL AND'3 RINGS-'TWE-

SPIED OF THE HPCI TUR9INE - UD . TO THE AUTO S E TPOINT I F- THC
j CONTROLLip 15 IN a T]MATIt.u
.

i

i- MEF: M-1-5-35 HI1H =RIESURE-'C00LANT'.INJ40T!JN':SYSTFF
| ELECTRICAL: SCHE 1ATIC DI!3RAv-M-3tS HIGH=DRESSUDE?i
'

COOLANT INJECTION-SYSTEd PiiDi'M-?o6'HPCI PUMD:
' .

TUR3INE DETAILS.
<
4

.

+

:REV. 1
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TABLE I . C -1
'~

SYSTEM MALFUNCTIONS
.

HALF EQU
NO. M AL FUNC TION TITLE / R %N1E /C AUSE S . E rF EC T NO.

....... ................................................................ .....

HSC05 H2CI FLOW C0JTROLLER FA?LS HIGH 01200

TYPE: DISCRETE

CAUSE:ELECTPONIC FAILURE OF r*CI 'Loi CONTROLLED FAILS
AUTO OUT9UT TO MAXIvUM.

PLT STA HDCI IN Opi#ATION

EFFECTS: INSERTION 0 THIS MAL:UNCTIO3 CAUSES THE NPCI TUR?INE FLOV
CONTFOLLEP AUTO OUT:UT TO FAIL TO 50 VA. 4PCI T U R * I N E .R P M i
AND FLOW INCREA$iS TO M4XIMUM (?) '4 A $1GNAL (GUIVALENT).
THE OPiRAT3R MAY PLLCE ThE FLOW CONTROLLI0 !N inNUAL TO
MITIGATE THE EFFECT3 0F TW: MLLFUNCTION.

THERE ARE NO ANNJNCIATORS JIitCTLY AS$3CIATED 4ITH THIS
MALFUNCTION:

(~N, REi0 VAL OF THE * AL FUNC TION SE ST09 5 5 TM E opt 4 ATION O f THES

(_) HPCI FLOW CONTROLLER AUTO OUT20T TO NOR*AL AND 3RIN3$ T45
SDEED 05 THE H?CI TU93!Ni Ta THE AUTC SIT *JINT IF THE
CONTROLLER IS IN AUTO'tATIC.

REF: M-1-5-36 LI1H PRESSut! *00LAN* INJECTION SfiTEM
ELECTRICAL SCHEMATIC DIA32AM, M-365 HIGH 'RESSU7E
COOLANT INJICTION SYSTEM D&I3, v - l o +. HPCI PUM5
TURBINE DETAILS.
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MALF- EQU'
NO. MALFUNCTION TITLE /ntN9E/CAUSE & EFFECT: NO. *

....... ................................................................ .....

HPC06 HPCI FLOW CONTROLLER: 0SCILLATION 012001
-

TYPE:DISCRETEe V A f:I A BL" :( 0-10%)

CAUSE ELECTRONIC FAILURE OF HoCI FLOW CONTROLLER' UNIT CAUSESLAN?
_

OSCILLATI W OUT UT WITS-A 30.^>ECOND PERIO%. 100% SEVERITY!
13 EQUIVALENT TO AN O3CILLATION 00: 10Y 03 - A: 20t : PEAC TO

'

PiAK DIFFERENCE.-

PLT STA: HPCI IN ODERATION-
,

EFFECT3: INSERTION OF THIS. MALFUNCTION::CAUSES TH' HPCI TUR9INE
FLOW CCNTROLLE R AUTO OUTPUT-' TO 3 S CIL.. AT E iT:TFE
INSTRUCTORS SPECIFIED SEVERITYLO-100%,1WHERL1007. IS
E1U1 VALENT TO AN OSCILL ATION Of 10% 04 V 20% PEAR;TO pet <: "

bIFFERENCE. HPCI 3YSTEM *L0di DISCHARG''*RE3SUO!<: EXHAUST-
PRES 3URE, AND R?h OSCILLATE.- THi-OD24ATOR 7AY1MITIGATi
THE EFFECT3 0F THE :11ALFUNCTION BY PLACING: THE CONTROLLES
I N M A N U A'. i HOWEVEREIF THE CONT 90LLER.13 PLACE 04M C.<-IV
AUTC BEFORE THE MALFUNCTI3N IS-REMOVE 0r--THE'O3CILLATIONS
DILL OCCUR AGAIN.

THERE ARE NO ANNUNCI ATORS DIRECTLY ASSOCI ATED WITW THIS:
MALFUNCTION.

REMOVAL OF THE MALFUNCTION RESTOKES:THE.1-CPERATIONiOF THT
HPCI FL0d CONTROLLER-j AUTO: 0UT?uT TO 'NOR'4AL- :

_

. ,
.

-REF: M-1-5-36 HI3il PRESSURE. COOLANT INjiCTION SYSTFN.
ELECTRICAL' SCHEMATIC: DIAGRAM, 1-3 63 ._ H IG H PR E S SUo_i
COOLANT INJiCTION SYSTEM P3IDrLM-366 HPCICPUMP~
TUR3INE DEAILS.- ;

REV'. 2
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1/29/ 91 HIGH PRESSURE COOLANT INJECTION 7
,-

! TABLE I.C-1v
SYSTEM MALFUNCTIONS

RALF EQU
NO. MALFUNCTION TITLE /RANPE/CAUSE t EFFECT NO.

....... ...__..................__....................................... .....

HPC07 HPCI STEAM SUPPLY LINE =RIA< 02000

T YPE : DI S C R ET E, VARIAcLE (0-i60%)

CAUSEtPIPING RUPTURE JUST UDSTR Av 0F M0-14 100% S E VE *.I T Y IS
EQUIV AL ENT TO A LEA < ?F 300,000 14*/Ho AT A RTACT3R
PDESSURE OF 1950.

PLT STA:H3CI IN OPiRATION

EFFECTS: INSERTION OF THIS PALFJNC'IAN CAUSES A HPCI STEAM LINE
SREAX AT TME INST)UCTORS SSECIFIED 3 E ViRITY 0-100", WufoE
100% I3 300,000 13M/H1 **IN STEAM LINE 1 STEAV FLOW.
REACTCR PO4 Ri REACTCO PRES 3URE, cND F E O) ?UMD SPEED DECREASES
INITIALLY. REACT 21 WATER LEVEL INCREASES INITIALLY DUE TO
SWELL. H3CI STEA> PRESEU35 DECRIASFJ. THE dPOI SYSTEf
ISOLATES WITn THE S T E U' SueoLY ISOLATI0Y VALVES, EXHAU'T
VALVEi STIAN LINE HEATUP VALVE, AND HPJT SUCTIONS FDOM THE

(~ '\ SUPDP!SSION POOL AU'C CLCE:YG. T4E hoc! TUR3!if IPS WITSs/ TJa91NE S iE?r SICLHA?3E OR?SSU:li ~'dAUS' 3R"3SU9Er AND
FLOW DECREASING. MAIN STEA+ LINE b STEAM FLOJ, REACTOR
POWER, REACTOR FRESSURE, AND FEED PUMD SPEED INCREASES TO
NOPMAL WHEN T 45 HoCI SYSTEv IC0LATES. D E .4 C T 0 n VATER LEVIL
OEC4i SES TO NC4X?L. HACI SUooLY STEAN POESSURP INDICATION
CONTINUES TO DECREA2E TC ATv03)HER!c 2RESSU1E. HPCI COSM
TEMPERATTURE INCREASES AND STAEILIZES AT A HIGHER TEMPERATURE.
HPCI 0.0 0 M RA0 LEVELS INCREASE, THEN STADILIZE. THE VENTIL-
L; TION SY3 TEM LOWERS WPCI a00" TEMDER4TURE AFTCC THE LEAK IS
I3CLATED AN) THE CYiTiA I; OE'RESiU'IZio. THR OPIRAT04 MAY
ISOLATE THE DREAR SY CLOSING do-15 CR MC-16.

THE ANNUNCIATORJ )I?ICTLY ASSCOIATED WITH THIS MALFUNCTION
ARE:

HPCI 3 TEAM LINI 4! H FLOW '03% - 104:
HPCI RELAY 3 NOT ?iSiT 20A1-

HPCI TJ-3I1i TRi?/ic - 204"
HIGH AREA TEYPIPATUnE 205L-

REMOVAL OF THE M AL FUN C T ION 250UI.155 REINITIALIZATION OF
THE TRAINER.

REF: M-1-S.36 uI3g poES$URE C30LANT INJECTION SY!T M
r~s ELECT 0ICAL 3 C 'd i ' A T I C OIadoA", a-363 HI3H PAcSSU'd
\[ COOLANT INJ:CTIT. SYSTEM D3ID, 4-?c5 HPC! PUMS
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..HIGH PRESSURE COOLANT INJECTION- 9 E
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'1/29/91

7-)x( TABLE I.C-1
SYSTEM MALFUNCTIO4S

MALF EQU
NO. MALFUNCTION TITLE /RANGs/CAUSE C EFFECT NO.

'....... ................................................................ .....

HPCOS HDCI PUS'.P DISCH LINE 3RIA< 02090

TYPE: DISCRETE, VARIABLE (0-1004)

CAUSE:PIPIN1 RUPTURE -2 E T 4 EEN S3-17 ANS 90 '!O. 100% SEVTR!TY
IS EWUIVALENT TO A LEA < 0: 5,000 SH'. AT & WPCI P'JiD
DISCHARGE PDESSURE OF 1000 PSIS.

PLT STA:H8CI IN OPERATION

EFFEC 13 INSERTION OF THIS MALFUNCTION CAU!ES A H/CI PUMP DISCWADGE
LINE LEAK AT THE INST RUC10s SDECIFIED SEVERITY 0-10)%,
WHERE 100% IS 5,000 GPM AT 1040 PSIG DISCHARGE PRESSURE.
HPCI FLOn INITI ALLY INC RES SES Wm EN Th E LIEAX OCCUiSr T4EN
DECREASES TO THE FLOW CONTROLLE9 SETPOINT. . TWE SYSTEv
RECIEVING WATER FiOM TH5 WPCI SYSTEM PRIOD TO THE 8954<
WILL REFLECT THE LOSS OF WATEo SUPPLIES TO IT SY THE MFCI
SYSTEM. AFTER Ab0JT 60 SEC0103, THE Ha!I PUMo ROOM Flooo

( 6 INCHES ANNUNCIATOS ACTUAT 3.

THE ANNUNCIATORS DIDECTLY ASSOCIATES WITH THIS MALFUNCTION ARE:

HPCI PUMD ROOM FLOOD s INCWES 2043-

REMOVAL OF THE MALFUNCTION DE1U!9CS REINITIALIZATION
! 0F THE TRAINE;.

REF: M-365 HIGH *RT55URI COOLANT INJICT!SN SYSTEV P1TD.

REV. 2
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1 -TABLETI.0-1 i
.

SYSTEM: MALFUNCTIONS q
1

MALF TE00- :
''

NO. MALFUNCTION TITLE / RANGE /CAUSE & EFFECT -NO.,
....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

-
.

HPC09 HPCI LU3E OIL SYSTiM FAILURE '02060

TYPEtDISCRETE *

CAUSE: DISCHARGE STRAINER CLOGS

PLT STA:n*CI IN OP!9ATION--

EFFECTS:IMSERTION--OF THIS MALFUNCTIO4 CAVSTS-TdiiHPCI DIL:S T dM
'

3 TRAINER'TO CLOG. -THE TuR3INi STOPJ V ALVE--C LOSE Sr . THE! -

HPCI TURDINE TRIP 2ID_.ANNUNCIAT00: 4CTUATiSr;ANS:TU UINE
.

SPEED DECREAS($.: . THE . HPC I AUC OILE: UMP;' AUTO ST ARTS,i 90T- ;q
HAS NO EFFiCT ON TUR?INE--OPi?ATION._ HoCIEFLO4r RPS

'

DISCHARGE-PRESSURE AND EXHAUST. PRESSURE: DECREASE T0 0.--
TURBINE VIBRATION: INDICATION: IND I C A TE 3..- SL IG HT LY HI G HE R: VALUES-
DURING TURBINE C043T,.00WNIAS INDICATED ON VuI-4506'AND-
V H1-4 5 J 6. WIN -FLOS IS LES S- TH EN 60's : GPMr./T Hi MIN - FLOW ' '.c-
VALVE MC-23-251 AUTO O*EN5 AND T W i': "HPCI_' PUdo ! DISC H A RGE'
LOW FLOW" A9NUNCIhTOR ACTUATE 3.

THE ANNUNCIATORS OIRECTLY ASSOCIATfD7VITH.LTHIK MALFUNCTION ARE:

HPCI 0IL FILTEC HI:0/P$12'*SID:1 22049/-

HPCI TURB.BR3: OIL LOW-oRESS t-PSIG"-62143.

HPCI'TURSINE TRIPPED ^- 2043
'

'

-

HP CI P UMP L D I S C H A D G I-3 LOf FLN . .; 2 34. 0
,

REMOVAL OF THE MALFUNCTION.R STOR ES THE ~ OPE R AT!0'il0 F :THE-

OIL-STRAINER TO WORMAL ANS_ OPENS TsE'TUDSINT:STOPfViLVE
IF THE AUX-OIL FUMP-IS OPERATING.

REF: M-1-S-36 HIGH PRESSURE ~ COOLANT-INJECTIONLSYSTEM
ELE CT RI C AL S C HENTIC .-01 AG R AMr J N-345L HIG4f PR'iS SU#i-

COOLANT-INJECTI3N SYST64=#sIDr-M *6fr HPCI:=PUMD
TUR9INi'OETAIL2.

REv. 2
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1/29/91 INSTRUMENT 1 AIR O

- TABLE 11.C-1=
SYSTEM MALFUNCTIONS

<

MALF
EQU ;NO. MALFUNCTION TITLE / Ranis /CAUSE13-Ef7ECT -

'

-...... ............-- ........--.....--.. ----------.....--.----------- NO.----
CAS01 LOSS OF INSTRUMENT AIR- 02013-

TYPE: GENERIC, (Ars), VARIABLE (0-100%)
. :|CAU$C: AIR PIPIN3 AUDT9RfS DodN!TREA9 0F-FLO<-ILeMENT '

FE-2652 A/s. 100% SEVERITY IS E;UIVALENT-TO-
A COMPLETE-GULLOTINE-SEVEDENCE.

PLT STA: 100% POWER

EFFECTS:WHEN ACTIVEr THIS MALFUNCTIONfCAU?ES AiLEA<f!V THE '

S?ECIFIID A!R HEADER AT THi: INST RUCTOR :SPMCIFIED
SEVERITY. THE LEAX IS DOWNSTREAF 08 THE FLOW: ELEMENT-

FE-2652 F01 30Tk TnE "A", TAB "3" MAaERS. Bit;USE
THE ' AIR USA il IS ASOV!=THE CAAA?ILITY: ]*1747 "A".

.

INSTRUMENT AIR C 0'4 P R E S S O R i BRcAs1Mu'THE 'A'~HEADEP C AuSes
RAPID-DEPRESSURIIAT!ON AND TWE'RECE1VERJTO DISCHA8GE- !

-

TO THE LEAS *ND FJLLY 3 EPoi!SURI C E. Tuf 'A' INST
AIL C0APRE3SO9 WILL-? TARTS}UT-?cES$URE IN Tu? 'A'LHEA0E0'

-

CANNOT 3E RESTORED. WHEN THE PRESSURETIN THE:'A''hEADEC
FALLS BELOW THE '3' SUPSLYe TW5 CHEC( VALVESiOR Tug.sas.
SUPPLY SEATS I50 LATINI THE-'S' 70ooLVEF 0SETH~'LEAX.IF'THE 'A' - AN O THE '5' HEADERE:AiE CA?S$C01NECT 0,Jt0?+
AIR HEADERS-WILL DEPRESSURIIE WI'fH THE '3' -COMdRESSOR:
AMD THE SERVICE-AIR C OMc RE S SO 4 S L I SC H AR GI'<G' THROUGH1TN E'LEAK. IF THE. FOURTH C3NPRES$0R IS $TaiTED1-ANDL?L1CEDi
IN SERVICEe-INST AIR-CRESSU0E:CAN SE=4ECJVi'E0'WITH Au

-100% SEVERITY LE A< ON ONE 0 F- TWE- -IN ST J AIR- H E A0E'S.-

-IF THE 'd' HEAJER IS SR OK E vs TH: 'a' -IPTRAIR.30PDLY-
RAPIOLY DEPRES$URIZES AND THE '5' COM3RESS0R STARTS.
WHEN TnE '3f HEADER FALLS SELO4 THE 'A' HEADEQ,iTHE-
'S'-HEADER SUPPLY-CHECX VALVES-VILL:RACTSTAT., WOVEVE'i:
THE AIR USTGE-IS 3EYOND THE CAPI 3ILITY OFLTuE sge1;cyogessoo

:ANO THE SERVICE-AIR C OM PR ES Soon a o . THL ''IN iic AIR-THE A 0P VILL ~:65 LOST.' 33RVICE AIR WILL ALS0 SE. LOST:SLQ4LY1 OUE;TOLNORMAL
-

USAGE / LEAKAGE:kHEN PCV-24232 CLOS'ES DIVERTIN3: ALLc0FETug.
:S ERVICE TIR C CMPRE SS0 r t!3C4170 T4i ' 28 IC TnAI2'HE10 R.
HOWEVERr THE'LO33 0F INST AIs VID.~NOT L?E AS 0APID'ASOISJTHe c'3'' -i
H ADER IS SROKEN AS1IT WAS WHEN THE 'A' H5ADER:WASLOR0XEN.=- A3 PEFOREr IF-THE 'A' AND-its yeADE9S ape ~C20SSCONNECTEO--

AND-Tud FORTH C OMPR ES SOR IS ST1*T 5 0, A10 EPLACED IN'
SERVICES: INST AIR-PPESSUE CAN-iE4 0ECOVERED :VITHE A 100Y-p SEVERITY LEAK (CNLY-IF''THE OTFER Tn2Ei=CO*1 PRESSORS ARE

-Q : R UN NI_NG) . - A LO S S -O F ':4I R DRES!UME IN 90Td HEADERS ( '

l
1

1

it

'eh
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1/29/91 INSTRUMENT AIR
~

1,

g TABLE I.C-1- !
SYSTEM MALFUNCTIONS

MALF isou.
NO. MALFUNCTIOk TITLE / RANGE /CAG$E $.EFFECT -

...... ........................................... ...'..... ........... NO.. ...

CAUSES THE LOA >S SUPPLIE) EY THE= INST AIR-SYSTES-

TO FAIL IN THEIR FAILED POSITION. THE CONTROL RODS
WILL SCRAM IN A RAND 0d *ANNER DUi TO T4 E LOSS.Or AIR
HEADER P R E S S U 't E .

ANNUNCIATORS ASSOCIATED WITH THIS MALFUNCTION ARE AS
FOLLOWS:

AIR COMPAESSOR TRO UC LE '- C:12 -
INSTRUMENT AIR HEADER PRESSURE.LOS "C212

REMOVAL OF THIS' MALFUNCTION RE2UIRES P,EINITIALIIING THZ'
.SIMULAT04.

REFERENCES: P & Io, COMPoi3 SED ~ 4IA SYSTEM *-3~d0 SHEETS'1-.&2r
ELECTRICAL' SCHEMATIC. DIAGRAM, AIq'. COMP #ESSOR$r.
E-233 SHEETS 1 & 2i-PLANT SYSTEt 00ERATING
DROCEDUR5r PLACINT T'id INST dui!NT - AND
SE9VICE AI9 S Y i T E|1 I N : NO R.4 % O P E C RTI ON , S .11.1. A.

>
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. TABLEEI.C-1
-

SYSTEM MALFUNCTIONS #

MALF -EQU I

NO. MALFUNCTION TITLE /44N9E/CAJSE~& EFFECT- -NO.
....... ....._________ .....____ ............- ....-- ..............-__. ... -

CASO2 INSTRUMENT NITROGEN RECEIVER LEA < 02?40

TYPE: GENERIC (A/B) VARIABLE Q-100%

CAUSE: RUPTURE 08 RECIIVER CASING. 1J)% $3 VERITY TS: EQUIVALENT
TO 150% OF THE CAPACITY OF 60TH NITROGEN-COvPRESSORS~.

PLT STA: 100?. P01ER

EFFECTS: INSERTION OF THIS MALFJNCTION ~C aut#S THE ' SA ECIFIED '

INSTRUMENT-NITROGEN RECEIVER TOJDEVELOP A LEAK =AT.
TdE INSTRUCTO4 SPECIFIED.SEVE9ITY. WHEN TH E VALFUNCTION
IS ACTIVATEDs THE LEAD COMP 4E3SOR WILL-START AND
ATTEMPT TO MAINTAIN INS TRUMENT- NITROGE ( POC SSU15.
IF THE COM31NED USAGE AND SEVERITY ~IS ABOVE THE
CAPACITY.0F THE LEA) COP?PESSORe INST N2 2RsSSUEE-WILL.
CONTINJE TO DEC8 EASES'AND THE LAG C095RESS00 WILL START AND-
RESTORE THE INSTRUMENT NIrROG:N PRJS3043-IN-THELHTA0EOS.

{ DRfWELL PRESSURE WILL DECRE40E CONSISTENT WIT 9 THR -

i - AMOUNT OF NIT 20 GEN LCST OUT 0: THI ~7EA<. 44EN RECEIVER
PRESS DROPS TO T5 PSIG, . INST 3UusNT AIR WILL A"JTOMATIC ALLY:
BACKUP 3 SUPPLY THI AFFECTED' HEADER. .THE I N S T1 N 2.
COMPRESSORS WILL 3E DISCHARGING.TO THELRXEGLJG VIG-THE. RUPTURE.-
THE INC RE AS ED - LOA 0 ON IN3 T. 4I3 w!LL 95 .- R E F li C T E DL -I N L I NC R E A S E D
INST 90 MENT AIR USAGE A; WELL AS A~3 MALL LEAKAGE.THROUGH1THE'

: CHECKS-ON THE DISCHARGE OF THE' INSTRUMENT NITROGEN RECEIVERS.e
THE DnYWELL' PRESSURE WILL CUNTINUE.TOLDECDE4SE AND'DRYWELLi

: -0XYOEN CONCENTRATION-SILL INCOEASE. Sh UT TI NG; T HEJ IN ST RUME NT.
!

NITROGEN SUCTION VALVES SV-3103: AND/00' AO 4?35 ?oR : AO-2509
-

ISOLATES THE DRYWELL FRCM-THE' LEA 4.

ANNUNCIATORS ASSOCIATED' WIT 4 THIS ;M ALFUNCTION _ AREJ AS_
FOLLOWS:-

NITROGEN COMPRESSOR A.0L 2-T"SuiL!---C H399
~

-t
!-

.
,

. -

.

REMOVAL OF THE.MALFUNCT. ION PESAIRS,THE NITROSEN RECEIVES
LEAXiAND ALLOWS THE INSTRtNENT NITROGF 1 REC EIVER TO j
REPRESSURIZE. '

-REFEREVCES: P S IDr INSTRU"ENT NITROGENE M-333,
_

jELECT 17 CAL SCHEMATIC DIAiRAM,
IrJSTRUMENT NIT 50SEN COMPPESSORS, 5-1670

f) #EV. T I
;
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TABLE I'.C-1-
SY ST EM M ALcU.NC TIONS

MALF
. . ..

- -E00
'

NO. MALFUNCfION TITLE / RANGE /CAUSE & EFFECT NO._
....... .............................................. . ........... ... .....

CARO 1 MAIN CONDENSER All-IN LE A< AGE :14150:
1

TYPE:0I$CRETEr VA3.IA?L: 0-1001
,

CAUSE: CRACK-IN CONDENSER VELD JOINT. 100%|SEVE3ITY I3 EQUIVALENT l
TO A 1000 CFM LEAX. |

,

PLT STA: 100% POWER

EFFECTS: THIS MALFUNCTION'RESULTS IN AIRDIN L'AKAGE.INTO-MAIN
CONDENSER "A" AT THE SELiCTED' SEVERITY. CO ND E N S E R :. V A CUUM-
DECREASE $i 0FF GAS-FLoi !NCPEASESr MAIN T%BINE;EXH AUST

'

P95S3URE INC RE ASES, U4I T EL:C TRIC AL LO AD - DE CRF A SES .= I'J T HC -
SEVERITY.IS ASOVE THE C AP A3ILITY=.0FSTHE SJAES:AND:OrF GAS SYSTE6
THE CON"EN3ER VACVU"WILL.0ECREAJE_-TO 23" At WHICH: TIME TWE
REACTOR WILL SCRA'!.' INCREASE 0 SEVERITY CAC RESULT IN A W IN.TURe.
TRIP (If NOT TRIP?SO'ON REVERS- 'PO45R F101 Tdi SC?A*)i A-RFPT-
TRIPE WhICH COULD NECESSITATE THE U3E OF-RCIC QR1HPCI-T.0-' CONTROL
REACTOR VISSEL LE'/ILe A SY" ASS:ViLVE TaIPi WHII4'C00LS LE13'T1 l
SRV3 CY.; LING TO CONTROL P8ESSUHE. OXY 3EN CONCENTRATION 3
IN-TH~ FEE 09ATER WILL- IH C9 E AS? A3-' WILL CON 30C TIVIT Y.

ALL OF THE MAIN CONDENSER 3 WILL.SE_EFFECTE0iSY!THIS MALFUNCTION-
CUE TO THE SIZE 05 THE E20ALIZING-LINT. THi MAIN TUR*I9E:WILL' ;

T AKE LESS TIME - T0 C0AST 00WN FROM: THE:T9Is ' AT 1300 9P' !F?THE "

TRIP 13 FOLLOVED Bf A SIGNIFIC ANT - LOSS.. nF LV ACUUS. .

-ANNUNCIATORS ASSOC!ATED WITH THIS: MAL' UNCTION ARE ~AS:FDLLOWS:

MAIN TUTSINE:EMERGENCf TRIP --C?O3L'
CONDEN3 ER LO>i V ACUUM T 4IS - . C2J9R
CONDENSER LOW VACUUM - C20S9 -

CONDENSER L0w VACUUM-T1IP'- C?05L
"A" CHANNEL REACTOR AUT013CoAM C205R--

"s" CHAN9CL-REACTOR TUT 1 SCRAM-- CE052

REMOVAL OF THIS MALFUNCTION STOPS-THiLINLEA<AGEr HOWEVE4e- 4

CON 3ENSER. VACUUM 0, E C O V E R Y ILL 1E?DEPENSENT_-USON:THErSEV:RITYL i
.SELECTE0 AND PLANT-STATUS. >

REF: M-307i M310r - MAIN CONTROL ROOM ANNUNCIATOR ELECTRICAL!
SCHEMATICSi - C1 M 0FF 1A S RECOM3INER ' AN9 UNCI ATOR SCHEMATIC ~
DIAGRAMr E-1657-24-
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1/29/91 MAIN CONDENSER 1A

k_) TABLE I.C-1
SYSTEM MALFUNCTIONS

MALF EQU
NO. MALFUNCTION TITLt/iANGi/CAUSE 3 EFF1CT NO.

....... ................................................................ .....

CAR 02 SJAE STEAM SUDPLY VALVE F2ILS CLO*I) 1001/0

TYDE: GENERIC, (Ars)

CAUSd 8AILURE OF SOLEN 0ID VALVE SV-?AfoA(4) CAUSES STEAM
SVPPLY VALVE 40-04tsA(3) TO S4UT.

PLT STA:100* POWtk '

EFFECTS:WHEN ACTIVATEDr THIS MALFUNCTION CAUSES THE SFLECTED
SOLEh0ID VALVE TO FAIL DESULT'NG IN TWi RESSECTIV9 AIR
OPERATED SUPSLY VALVE GOINJ CLOSED. a;e EJ EC TO R- ST E A* ?UPPLY
PRESSURE WILL DEC?iASES, OFF GAS FLSW !NDICATION ON TVE
RECORDER (ON *ANEL 00C190) WILL DECREASE.~ CON 0ENSER VACUUM
DECREASESe *AIN TV391Ni EYdAJiT PRESSU4E INCREASES, UNIT
ELiCTRICAL LOAD 0?cciaSES, 00" TROL VALvis 0*iv TO CONTROL
REACTOR PliS$UTE. T9!i MALFaNCTION 0%.Y .*F ECTO-ONE sgr nf

s VALVIS. HOWiV!Re UNLESS THE OTHER TRAIN OF SJAES IS PLACED
i IN SERVICE To RESTORi VACUUAr T*i ;0h36NSER VACUL1 WILL,

'" CONTINJE TO DECREASE TO 27" A' NHICH TINE THE RE4CTOR WILL
SCRAls C01TINVES OPERATION WILL a55UL7-!s A MAIN 'U4eINE TRIP,
A RFPT TRIPr WHICH COULD ViCESSITATE THE-USE'0F RCIC OR HPCI '

TO CONTRCL.REAC700 VESSEL LEVEL, A DYSASS VALVE TRI*r WWICH
COULD LEAD TO $9VS CYCLING TO CONTHOL #4dSSURF.

THE MAIN TJ8BINE WILL * AKE LEIS TIM 3 TO COAIT DOWN TROM .

THE TRIP AT 1300 9PM IF THE TRIP I3 FOLLONED BY ALSIGNIFICANT-
! LOSS OF VACUUY.

ANNUNCIATORS ASSOCIATED WITH THIS -'ALFUNCTISN ARE AI FOLLOWS:

MAIN TUR9INE EMERGiNCY TRIP -'C103L
CONDENSER LOW VACUUM TRIP C?O3R-

CONDENSER LOW /ACUUM - C20s*
CONDEN3ER LOW VACVUM i>I' 0233L-

"A" CHANNEL REACTOR AUTO ICRA8 -C205R
"3" CHANNEL REACTOR AUTO JCGAa C2]i-

INLET FLOW LO- C10d-

REMOVAL OF THIS MALFUNCTION S*0Pe 'Hi INL:A4ASE, 40WEVEo r
| C0iiDENSER VACUUS RfC0VERY WILL 9E ORPENDENT JPON THE SiVEo!TY|

SELECTfD AND PLANT STATU3.

(T REF: M-307i M31J, MAIN :)NTROL 400M ANNUNCIA703 EL CTi' CAL
(_/ SCME5ATICS, C1 H OF GA3 4E;0* 3INE 4 ' ANNU NCI ATOR SCHEMATIC
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( TABLE I.C-1
S(STEM MALFUNCTIONS

MALF EQU
NO. MLLFUNCTION TITLE / RANGE /CAUSE 3 EFFECT NO.
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DIAGRAM, E-1637-24
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'1 /29/91 MAIN CONDENSER- 3- -

TABLETI.C-1
SYSTEM MALFUNCTIONS- j

!
MALF

- ..

jEQU-
NO. MALFUNCTION TITLE / RANGE /CAUSEL& EFFECT- NO. j

....... ............. _____................. ..................__....... ___..
3

. t

CWS01 LOSS OF CONOWING0= POND 03010 {
lTYPE:DISCRETEe VARIABLE (0-100%)
y

CAUSE:A 60M3 EX?LODi$ IN CON 09INGO-80ND)~RUOTURIN4: T4EMAM.- 100% ~
SEVERITY IS EQJIVALENT TO f/ 9IN: LOSS.; !

1

PLT STA 10;A P0WER *

EFFECTS 2WHEN ACTIVATED, THIS MALFUNCTION CAUSiS THE CONOWIN30 POND' !
LEVEL TO DECREASE AT A RATE SPECIFIE) 3f "H E 'IN ST RUC TOR. -

'

tie VELOCITY' CONTROL 1ATES 0N THE-EFFLUENT OFzTHE DISCHARGE- :

CANAL WILL OPCN DUE TO THE-DIFFERTNCE IN_THELWATE9 LEVEL. ~!
THIS W LL CAUSE THE C00 LING TOWER-LIFT PUMPS TO T*I5 WHEN' j
tie LEVEL IS Cd-FIET. 4T AN INT AG STRUCTJRE LEV EL E1UIV4 LENT |

"

-To 00 FEET ELEVATIONe THE MAIN-CIRCULATING WATE3EDUMPS DEGIN.
'

TO DRAW AIR 005 TO VORTEX AND:AT 87 FEETi THE PUMPS WILL~ LOSE
SUCT!ON. ALL SUMP? SUCTIONS- WILL 9E DDY AT--37 FEET. ;WWEN'TPE
SERVICi WATER 3" STEM FLOJ ISELOSTr TiO5E PLANT' LOADS THAT~ ;,

'
REJECT HEAT TO ThEcSEDVICE-WATiR1 SYSTEt 4ILL: PE AT10P. -
DRYWELL PRESSURE WILL INC9 EASE DUE TO A LOSS OF DRYWELL-'COOLINGi-
AT I DSIG THE DIESELS STA*T CLU3ING ESA AND EC 4 PUMP 8 S; TO-- AUTO *

JTART. ES4 PUxN 00 NOT DIVELOP:A'DISCH_ARE PRESSURE-SO: THEL
EC4 DISCHAR36 VALVE WILL. AUTO OPE *!fA40 THELESJ DITCHAoGF--TO'
THE POND WILL AUTO CLOSE. THE ESW 90 STER PUMP WILL AUTO- .

-START AND THE.iCW SYS TEV JILL >ROVI DE- AL HEAT ' SINK 'FOR
DG'Se RSCLs HX'S (IF 9.F IS USED)r AND;SAFEGUAPD EQUIPMENT q--

R00X C30LiRS. C3NNENSM: VACUUM WILL 3Er LOST RESULTING-
.IN A' REACTOR SCRAM 8ND AN ISOLATION OF THE REACTut - FROM :THE- |

CONDEN3ER.FOR..C00LIN3. . EDEC AY H5 AT -Rd MOV AL :' A NO... VE S S EL I NV ENTO R( |-

4ILL BE CONTROLLED 3Y HPCI _AN01RCIC:AFTER:3EV~RAL CYCLINGS 10F_.. ,

THE JRVS TO CONTROL ?RESSURE.-
'

i
!

ANNUNCIATORS DIRECTLY A'SSOCIATED--JWITRLTHIS *ALFUNCTION ARE:: ''

'

= TRAVELING SCREEN 3 LO' LEVEL' =C2079
DISCHAdGE. CANAL SLUIC E G AT!i LO-Loi L EV EL '- :C 212R
"A" COOL'ING TOWER PUMP-TRIP 2- C 212 R !

"3"'CCOLING TOWER ? UMP. TRIP - C212R i
'"C" C00L'INA T0eER PUM5 TRIP -~CI12R

REMOVAL _0F THIS MALFUNCTION REGUISES REINITI ALIZING THE-
SIMULATOR. ;

p/ . .)
~

\ REFERENCis: DEAp3_eSAR-5ECTION 11. 6 ' t 12.2.1I., FtIO.
1
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TABLE'I.C-1-
'

I
-SYSTEM. MALFUNCTIONS- ,

.MALF l
E QU-

- N O .~ MALFUNCTION. TITLE /RAN3E/CAVSE S'EFFECT '! O . :- *

....... ................................................ ..............~_.....

CIRCUL ATING?WATE R = SYSTEMi M-31 ?r : P &I D --C OOLING '
'

T3WER5r 1-322 SHS 1(,2r ANNUNCIATOR R E S 00$lS E
CARD 3. SPECIAL:|EVENTiPROCEDUREriSE-3r LOSS'-OF.
00h0' JINGO 80ND 08:"AR fr 103 F "
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1/29/91- MAIN CONDENSER 5-

\ TABLE I.C-1
SYSTEt MALFUNCTIONS q

MALF
. _

EQU
NO. MALFUNCTION. TITLE / RANGE /CAUSE=& EFFECT N O. - -

4

-

.. :1-

CW!h2 MAIN CIRC 4ATER PUMP TRIP = Oe030

TYPE:UENERIC (Ar9,C)

CAUSE: INTERNAL SHORT CAUJES TPE PUM) MOTOR SUPPLY D13AXiR
TO TRIP ON OVERCURRENT.

PLT STA:100?. POWER

EFFECTS: ACTIVATION OF ThIS MALFJNCTION-CAUSES TWE 3' E L *. C T E S

CIRCULATING WATER PUMP TO .D EVELOP J AN INTE0N AL 5 409T:WNICH 'C AUSE S-
AN OVERCURRENT TRIP Or THE=9REAKED. MOTOR AMPERES'WILL-SPI <E i-

SHARPLY-UPWARD THEN DECREASE-'T] 0:WHEN THFD DUM? BRE A< ER T9 IDS ;
DISCHARGE PRESSURE ON.Thi-3ELECTE0'oUVPL+1LL SECREASE TO 0.
THE OTHER CIRCULATING W ATER PUMod DISCH AiGi PRESSURE WILL.
DECREA3E DUE'TO THE INCREASED 1 FLOW RESULTING FROM
REVERSE FLOW WHILE THE TRIPPED' PUMP'S D!SCHARGE
VALVE IS SHUTTING. CONDENSER VACUUM J I L L -- D E C * E A S 9 e THi( RA?IDITY OF WHICH DEPENDS ON THE CIoc 7 AT ER TE"?!R ATU4 5.

\ IF UNIT LOAD AND REACTOR POWER ARE NOT REDUCiDr; LALLOW1 VACUUM
SCRAM AND. SUBSEQUENT MAIN TUREINE TRIO OCCUQ. REDUCING'
REACTOR POWER-TO a LIVEL AirWdICH! MAIN CONDENSE 7oVACUUM CaN- '

BE MAINTAINED WILL PRECLUDE THE LOV VACUUS TRIP. ' INSERTING
THE:MALFUNCTIONa0N'A;N0NRUNNING PUMP WILLLPRODUCE1NO' EFFECTS.
HOWEVERr IF'THE' PUMP IS' STARTED-WIT 4 THE 'ALFUNCTION?CTIVEr
IT TRIPS ON OVERCURRENT AND ANOTHEx RESTART" ATTEMPT WILL.NOT-
SHUT THE SUMP dREA<ER.

,

ANNUNCI ATORS ASSOCI ATED 'WITR THIS1M ALFUNCTION ARE A3 FOLLOWSt.

"A" CIRC W ATE R( DU 4P LOVE R 0AD , -=C20?R
"A" CIRC WATER PU1P-BREAXER'T1I? C2074-

"3" CIRC WATER-PU*P OVE9 LOAD: - C2 07 8:
"B" C IR C '4 AT E R ~ PUMP BREA<EH TS!P -10207'

~"C" CI4C WATED PUMP.0VERLOAS.. :02077
"C" CIRC; WATER PUMP 3 E E A4 EP' Ti! * - 'C 2 07:

'RIMOVAL OF THE - MALFUNCTION WILL'RiSTORE THE SELECTEh.CICC
WATER PUM? MOT 00 TO NORvAL.

_. - -l
REFERENCE 3: P&ID CIhCULATING JATER SYSTE% ELECT 9ICAL-
SCHEMATIC DIAGUAM,-CIRCULATING-WATE0 $ UMP M.O..VALV9,=E-143,

,

ELECTRICAL' SCHEMATIC DI AGR AMr CIR C. WATER 0 UMP'13.2KV. J

|: 6REA<ER E-147 SHS 1-3.

.
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1 /29/91 .M A I N CON 0cNSER 7
n

) TABLE I.C-1,

' ~ ' '
SYSTEM MALFUNCTIONS

MALF EDU
NO. MALFUNCTION TITLE / RANGE /CSUSE & EcFECT NO.

....... ................................................................ .....

C U S'0 3 MAIN CON 0iNSE9 TU36 ELOCX1G: 0o090

TYDi: DISCRETE (VARIABLEi 0-103%)

C A U S J : C L O G G C. D PAIN CONDEN$ED TJ2Es. 10'T S*Vc sITY I3 E9UIVALENT
TO 3 4 '; 0F ALL THE TUSES IN TH? "AIN CON?iN3Ed.

PLT STA:100% POWE9

EFFECTS:WHEN ACTIVATES # THi M A L * J NC T I'1 C A JSiS * LOG 114] 0F
THE MAIM CONDidSE; TU;iS AT THE INSTRUCTO) SPECIFIES
SEVERITY. in: TU955 WILL ?. C. PLUGGEO !N 3UCH A MANNER THAT
AN E20AL DISTRI30 TION OF F'.04 IS MA!NTATNED TO EACH OF THE
TaRCE CONDENEER SICTIONS. U L T I t' 4 T i L ( , CJSSENTED 'd E A T

TRANSFI9 WILL uE RfDUCID TY THE INST 40CT03 SPECIFIED SEVE7ITY
A ND CONDdNSF# VACUUM WILL eEd!N TO D50REA$d ALONG WITH TUR8INE
AND OVERALL DLANT EFF!CIENCY. CIRC WATER PUMA OISCHAPGE
PRES 30R2 JN3 MOTOR AMRJ w!LL INCRiASE, fAS;U11N3 THAT THE

(~')N
CIRC WATia P u s' P " A F. E AT 25],0?) G n IMITIAL FLOW). Ir L0tD(_ IS NOT RdDUCED TO x LEVEL AT WHICH TH LOWE1 FLOW CAN MAIN-
T AIN CONDENSEP VACUUMr A L7W VACUU4 SCHAM OCCURS AT 23"
FOLLC:c SHORTLY 3Y A 2,O/IRSE POWtR TRic Oc THE M21N TJRBINE.

TiiDE A92 NO ANNJNCIAT0;S JI iCTLY AS12 CI ATIO JITH THIS
MALFUNCTION.

REMCVAL OF THIS 6 L.iUNCTION aEJT00 Twi MtIN CONDE1?E9
TU?Es TO N0<?,AL.

!

REFERENCES: CIRCULATING VATEP SYSTEv P410e M-3121 PSAPS
TECHNICAL SaiCIFICATIUNi.

REV. '
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1/29/91 MAIN CONDENSER 8
O() TABLE I.C-1

SY ST EM M AL' UNCTION S
i

MALF dECU
NO. MALFUNCTION TITLE / RANGE /CAUSE & EFFECT....... .. ............................................................. .No..

....

CdSO4 C30 LING T0aER LIFT ouM? T RI: 07030
|

TYPE: GENERIC (ArBrCrDrE)

CAUSE: INTERNAL SHORT CAU3ES THE DUMA MOTOR Sd= PLY BDEAKER TO
TRIP ON OVERCUREENT.

PLT STA: 130% POWia

EFFECTS:WHEN ACTIVATEDr THIS MALFUNCTION CAUSE3 THE SELECTED COOLING
TOWER LIFT PUMP T3 TRIS SUE T 3 AN INTERNAL SHORT CIRCUIT.
PUMP CURRENT WILL SPI <E suARDLY UaWA10e TWIN DECRcASES TO
O dHEN THE 3 DEA <e* TRIP!. -DISCHARGE CANAL TEMPERATUR "AY
INCREASER DEPENDING ON THE OUT3IDE AIR TE"P~4ATURE AND THEUNIT LOAD. THIS INCRIASi TO A NE Y E1U LI9R:U" VALU* WILL
OCCUR OVER A L O'IG PERIOD OF T ! 'i ! .

THE ANNUNCIATO S ASSOCIATE 0 sITH ' BIS M AL FU NC TION ACE:/~'%
(m,) DISCHARGE CANAL HI TEMP. - C2123

"A" CO3 LING T0=ER PUM? TRIP - C 012 4
"A" COOLING TodE4 PUMD k0700 DVE9 LOA 0 C 21 s t-

"d" COOLING TOWER PUMP TRIP - C 212 4
"B" COOLING tower PUMD VOTOR OVERLOAD - C 212r1
"C" !?0 LING T0wER ?UM2 TRI? - C 217 R
"C" COOLING TOWER PUM) v3700 SVERLOAD C 2124-

REMOVAL OF THE MALFUNCTI3N WILL R* MOVE THE SHORT CIRCUIT
ON C00LINi TOWER LIFT PUA) EREA<5R ANS 'ESdT 2NY OVERLO10$AND/OR LOC (00TS 0 THE 092c 9REAKER, ALLOWING THE AFFCCTio
PUMD T3 3E OPERA *i] NORMALLY.

REFERENCES: CISCULATING JATER 3YSTEM PtI3r 21-312 e _ COOLING
TJJi2 SYSTEM PEIOr 9-322, COOLING-T0JED DP MOTOR
13.3 KV CKT ?REAXE: ELECT;ICAL SCHESATIC DIAGRAMr
E-90 SHiET3 1riri

REV. 2
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) . TABLE I.C-1
SY 3T EM M AL FUNCT IONS .

HALF EQU
NO. MAL * UNCTION TITLE /RAN3E/CAUSE 1 E'FECT NO........ .......................................................=......... ..... j

CWS05 COOLING TOWER FANS TRIP ' C 031 - i

!TYPE: GENERIC (A-E)

CAUSE:THIS MALFUNCTION IS'CAusdD AY A CONTACT (ON L'OCTOUT DELAY-- j

336X33 SHORTING WHICH= INTURN C AU3 ES T H i- P PO T E C T IV 2 -- D EL AY .
FOR THAT CLOLING TOWEP GROUD~TO ENERGIZER TRIDPING:THE FANSL
IN THAT GROUP. T

CONTACTS?1-2EENEdGIZE RELAY.62-12A'CWS05A -

CWS055 - CONTACTS-2-4LENERGIZEERELAY 62-123
CW 05C'- CONTACTS 5-c'EWERGIIE:R LAY-o2-135WHICH TRISS:

THi "E" C00 LING'T0JEk-FA9 '

CWS05D - CONTACTS 7-3 ENERGIZi AELAY 52-14 WHICH TRIPS
THi "C" COOLING. TOWER FAN

. . ..

CWS053 - CONTACTS 9-10-ENERSIZE: PELAY $2-3S-TAIPS-
THi "D"-COOLING TOWER F4N9-

C=IO5F - CONTACTSJ11-12-'NEAGI!E lELAY-6?-37? TRIP 3'rss_
Q THE "E" CCOLING TOWER FANS

NOTE: THIS MALFUNCTIOR DOEE= HOT'AF'ECT-THE-OPiRATION
OF THE 386X33 LOCXOUTERELAY.-

PLT STA: 1]C% POWER
~

EFFECTS:THIS MALFUNCTION.CAUSEScALL THE=FANSLOF THE SELECTED COOLING
TO ER TO TRIP. DISCHARGE _ CANAL TEMPEPATU9EoINCPEASESHTO A'
NEW, HIGHER.EQUILInoIUM VALUEe AG A FUNCT!ON OFlTHE' EXT ~RN AL

-AIA TEMPERATURE AND UNIT LO AD.::IF1THE 3 ELECTED C00 LING 1 TOWER
FANS ARE NOT RUNN!NG 'WiiEN TM E 1M AL FUNC TIOFI S A CTIV ATEDi 'NOTHIN3
WILL-HAPPdN. THeYoJILL NOT. START IF A START It aTTE"PTED."THE:
MALFUNCTIONS FOR TH E.' D & c' COOLING TOWER 3 7ILL''ALSO:CAUSE?THE-

STATUS OF THi RES?ECTIVE-REMOTi FUNCTIONSlTO CHANGE. THE-
REA0TE FUNCTION WILL''T03GLE?T0: START'#UT_W!t.L'NOT ReMiIN"IN

LTHAT-STATE WHILE;THE_MALFUNf" 3NLIS ACTIVE,.

ANNUNCIATORS-ASSOCIATID nL s S. . MALFUNCTION ADE-A$ FOLLOWS:t

DISCHARGE CANAL HI'TE9P -iC21?k
"A" C0 CLING TOW ER ' F A NS :TROUOLE - '021i2
"3" COOLING TOWER FANS TR003LE - C2127
"C" COOLING TOWER FANS TROU3LE - C2124 1

'N REMOVAL OF THE MALFUNCTION.WILL3RISTCRE'THn AFFECT!S CONTtCT5(V
:

-TO 10aMAL, AND ALLOW N0? MAL 0?i2ATION 08 THE: COOLING:T09E9'- '

.
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NO. MLLFUNCTION TITLE /3ANGd/CAUSE % EFFFCT NO.
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FANS.
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'1/29/91 MAIM CONDENSER 11_ q
:i' T ABLE I. C-1 !
"SYSTEM MALFUNCTIONS-
i

MALF EQU-
'

NO. MALFUNCTIOW TITLE /RAN
_______ _______________________________________iE/CAUSE& EFFECTi _ N O ._ |,

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -

CW506 TRAVELING SCREEN ; BLOC < AGE 06030-,

TYPE GENERIC (A-O !

.1
'

CAUS3: ACCUMULATION OF 'JECRIS'AND TRA3H -
, - ...

. _

_j
.

ON THi T O UIELI NG- S C Ri!N S _'
'

CAUSE THE SCREEN TJ SECOMi=BLQCKE)
'

PLT STA:100% POWER
l

EFFECTS:WHEN ACTIVATEDs THIS'MALFUNCT!00 CAUSES THE 1'iELECTE?
-TRAVELING-SCREEN T0 SLOCK 0VE ToiTRASH?AND Di?8.ISL ' ,t

.

BUILOUP. 00E' T 3 i95 4 LACF 0FINST RUMENT ATION' AND THE SIZE |
OF THE TRAVELING SCREENS, 3LOCKIN % INDIVIDUAL' SCREENS [
PRODUCES NO 0*SiRVA%LE Ef8ECTS. H02iVi9f J EN 90" 0F'THE '

TOTAL TRAVELING'SCR!dN3 fECOME SLOC<EW, . THE - L EV EL 'IN: TH:
!

CIRC wATiR INTAKE ST RUCTURL WILL 'ST ART :TO- D EC RI A S E. )
CONTINUi0 OPdRATION OF THE CIRC: WATER 1 PUMPS-WILL-LOWEP

. .i
THE LEVEL FUTHEi.- IF THi TRAVELI n sCRIEV:ARE 100r:SLOC m ~'

( AT FULL' C IRC 'f ATi* - FLOW TH E 'CIR C -4 ATia PUM'S L WILLSLO95 : >

SUCTION IN 30 MINUriS. ~ WHEN "TH E:-HISd-DIG Hn WATd R; 0I F F E LEVEL " !
ANNUNCIATOR ANNUNCIATES', THE-SiEER SIN 3 0 0TNFETRAVELIt.GJSCREENS! :j
S8EER CUI TO TNE ACCVvulATION 7 TRASH.'t44EN SCRVICEWATiR IS- "

LOSTesTHOSE PLANT LOADS ~C00L50 7Y 3?RVICEr4ATER--wILL 3EGINL 1
TO HEAT UP. THE MAIN EFFECTS 13.A LOSSLOFESTAT02-~ WATER COOLINGe' |

kN I N' 0 d 0 TH p LE N
_

CIRCULATING WATER = FLOW PRODUCES--A; LOSS?OF VACUUM. THIi_LOS3 |
RESULTS.IN A DESCTOR' SCR AM VITri RESULTANT.TURPINE TRI*r A' i

LOSS-0F THE RF?TS AND OPERATION-OFETHE NPCIEANO RCICLSYST FS. ;
: FOR R E A C T O R ' V E S S E L L E V h l 7 C O N T. R O L . .- ;!

.

.l . ._ -

ANNUNCIATORS DIREC TLY A ?30CI AT EDfWITH. T. HI(t 1 ALFUNCTIO9?A R?: t-

-

'

fSCREEN= STRUCTURE $ CREENS ' HI-H - DI FF W8TEk LLEVEL #C 207R-
" A" -INN ER T R A V ELLING" $C R E PNE: L3 L EVEL'- C717R- '

:" 3 " INNER T4AVELLING SCRE5NS=LO LEVELL'--C20TH I
"C"JINNER TRAVELLING SCREENS L0iLEVEL -|C207R #

~

' 0UT ER - S C R EEN ST RUC TUR E GC SE EN 'iT OP* E; < C 20TR ' *

CIRC WATER TRAVELLIN'345CRIE?it:TR003Li:- C'OT4. ]
'

-

REMOVAL' Of THE %L FUNCTION VILL ~dESTORE TH LTi AVELLING-
~

; SCREENS TO NORMAL. a
J

|'(/~
'

M-110s: E - U. 6 |

H REF_:- M-312, ANNUNCTATOC _P2?PONSI'C W SiFOR:20C?O'Re>3 - |

.

'

'

. _ . _ . - - . , , _ _ , _ , _ . . . ,u. . . .- _ : a . ,..
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SYSTEM MALFUNCTIONS l
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. 1/29/91- MAIN CONDENSER- - 1 31

'
. . a

TABLELI.C-1/,. i
SYSTEM MALFUNCTIONS l

!

MALF -EQU j
NO. M ALFUNCTION TITLu A ANGE/ C AUS!'.& - E FF ECT . NO.: j

q....... ................................................................ .....

i

CWS07 TRASH-RAC<3 BLOCKAGE 06020- |

);TYPE: DISCRETE, V A;! a PL E -(0-100*J '

CAUSE: ACCUMULATION OF DE3RI3..A10 TRaSW ON-THE T7 ASH | U C<S CAU3ES- 1
THE RACKS TO BE001E BLOC <ED. ,

1

PLT STA:100% POWER H

EFFECTS:dHEN ACTIVATED.THE MALFUNCTION CAUSES THE TRASHmRACKS
TO BLOCO RESULTIN3 IN A-LEVEL-OEC9 EASE.IN THE? INLET 84 SIN. 1

IF THE TRA3H RAC43 ARE 100% BLOCXED, THEs CIRCfWATER;PUM*S Ei,

WILL RUN FOR^30 MINUTE 3 ON THE WATER 3TORED IN-THE 7NLCT
BASIN. WHEN CI4C WATER FLOW.IS--SUFFICIENTLY_ LOWS THE
VACUU" WILL BE LOST. WHEN SERVICEMWATER;IS LOSTr TMOSE
PL A NT t.0 A D S C C0L E D BY 3ERVICE WATER dILLf323IN TO~ HEAT UP.- 1

THE M AJOR EFFiCT 15 A LOSC OF, STAT 00.% Td? C00LINrse rWWISH :)
g CAUSES BOTH R E C I rlC PUMPS TO T*It AND A'TU9 SINE GENERATO'
| AUNSAC<. CON!!NUED-07EPATION OF:THE:.0LANT.WITH

LITTLE OR NO CIRCULATING'WATED FLOd'PR]DUCESSA LOS3
0F VACUUM. T"Is LOSS RESULTS IN'A'RE4CT0 0 SORAM WITH'

RESULTANT TUAsINi T9IPs A LOSE OF TH E ' 7e 'P T3 - A ND ' 0 D E R A TION
OF THE HPCI AND RCIC SYST EMS F00 REACT 00'VESSFL LEVEL 1 CONTROL. '

ANNUNCIATORS AS3CCIATED WIT 4 TWIS MALFJNCTIONJARE: .
"A" IN1ER TPPIELLING 3C DE ENC - LO -LEVEL ' LC7079
"3" I NN E 't TRAVELLING 3CREENS L3.L* VEL - C2J7R
"C" INNER TOAVELLING SCREENS L0 LEVCL J'C207R

T'2 A V f L d N G.:REMOVAL OF THE VALFUNCTION WILL R ST09E~TV! 7
SCREENS TO NORMAL.

REF: M-312, ANNUVCIATOR 'l E S P O N S E . C 4 R O S FOR.20C207ar )
M-310, E-246-

~ '
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1/29/91 MAIN CONDENSER 14,

k_,l T t.9 L E I.C-1 !SYSTEM MALFUNCTIOys

MALF 1
EQUNO. MALFUNCTION TIrt!/dANGE/CAUSE &LEFFECT

.........--..................--.-- ...........---------........
No........
--.--

4CS01 MAIN CONDENS;2 TUDi LEA 44GE 1402o
TYPE: GENERIC (Ar9,C)r VARIABLE (0-100%)

CAUSE:TUSE RUPTUAES IN THE SPECIFIED CONDENSER. 103% SEVEFITY
IS EQUIVALENT TO A 100 GPM LEA < AT Eo.5" WG VACUJ'.WITH
o P5Il CI;C *ATER P U'P DI SC W A;3E aRE SSUo i.

PLT STA:100%

EFFECT! INSERTION OF THIS MALFUNCTION CAUSES A TU3E-LEA < IN TWE
SPECIFIED CCNSE43ER AT ini INST 40CTC A S SP EC IFIi? SEVERITY
0-100%, WHERE 1004 GEVioITY IS E4UIVALENT TO A 100'GPM
LEAK AT 26.5" HG VACUUM WITH i PSI) CIAC WATED PUMP DISCHARGE
PRESSURE. CONDENSE 2 4074 ELL LEVEL STARTS TO INCREASE
OUE TO TAE LEA <. TdIS CauSi? DEJiCT FLON T3 TME CONDENGSTE
STORAGE TANK TO INCDEAJEi MAINTAINING HSTWiLL aiVEL..
THE SYSTEMS THAT TAKE A SUCTION ON-THE CST WILL IND' CAT:73g THE CHANGE IN CONSUCTIV!TY AND PAS 3 I T ' T'i 20 VW THEto
RESPECTIVE SYSTCh3. Tmi n (3/C) CONJE1!!0 CONDUCTIVITY
INCREASES CAUSING TWE CONDINSATI OdMINi)ALI!i7 TURBIDITY
INDICATION ON THE PPC TO INCREASE. CSNSENSATE OXYGEN
CONCENTRATION INCREASES AS INDICATED SN TME OXYGEN-
RECCl3E9 01 PANEL C07A. THE !LTil DEMIN T90U3LI
ANNUNCIATOR ACTUATis DJE T3 HI54 OEMIN INLiT CJNDUCTIVI'Y
AND THE FILTER OEMINS REMOVE THE IMPUDITIES F90" THE
CONDENSATE. THE FILTER DEsINS WILL IViAUST AT Ad
ACCELLERATE? RA'E dITH FEE 0"ATi C 313 UC T I 'I T Y INC; EASING,
CLEANUP INLET CONSdCTI/ITY INC15ATINGi -'FFGAS. FLU 4
INCREASING, A40 MAIN STEAM LINE RAD MONITOR LEVELS
INCREAS!N3 AS TFE DEMINERALIZi43 4ECO*E EYHAUSTEC.

THE ANNUNCIATCAS SIDECTLY ASSOCIATED WITH THI' MALFUNCTION ARE:

A/3/C CONDENSED HI CONDUCTIVITY - 207L
TUR3INE 3 LOG SAM? LING STATION 1 Thou-LE - 20 '/ R

REMOVAL 08 TH? "AL7 UNCTION ?E00!RIS RE!9ITI4LI!ATIONOF THE TiAINE2

REF: M-311 CONDEN3 ATE FILT R/0EMIN SYSTEM DLI),
3-337 CONDENSATE SYSTE.1 P'!", 3-3?: PoACESS
SAMPLING S Y S T E M P F. I D .

(77

/ REV. Ims
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1/29/91 MAIN CONDENSER 15q
(_) TABLE I.C-1

SYSTEM MAL' UNCTIONS

MALF E00
NO. MALFUNCTION TITLE / RANGE /CAUSE & EFFECT....... ................................................................ .NO.....

|9C502 HOTwfLL LEVEL TRANSPITTER Fall' HIGH 1*050 |
J

TY2EtGENE4IC (ArBit)

CAUSE A SHORT IN LEVEL TRANSAITTE03 (L T-20 ; $ 4 r L T. ?06 3 *r L T-20d 5 C )
CAUSES THE OUTPUT 0: THE LEvtL TR8N14IT'E1 TJ FtIL WIiH. I

PLT STAT 100%

EFFECTSIINSERTION OF THIS MALFUNCTION CAUSES THE !1ET00CTOR
SPECIFIED HOTWELL LEV *L TRANSv;TTER TO FAIL HIG4
LR-2035 .ILL INDICATi HIGH FO' THE FAIL's T9ANi"ITTER
AND THE ACTUAL VALUES F34 TMi 3PIRATIO;1L TRANiv1TT:RS.
IF THE HOTWELL LEVEL CONT 20L $41TCH If IN TWi EFF8CTED
TRANS*ITTER'S POSITION, TWE COURSE AND SINE REJECT
yALVES OPfle D4AINING .ATER F909 THE CON)ENSaTE PUMD
DISCHARGE HEADER TJ TWE CON 1!N3 ATE STORAG" TANK.

7x REJFCT FLOW INCcEASES ON Tn: DPC AND ACTUAL HOTWELL
( ) LEVEL DECREAS!3. A3 LEVil OtCRI\!ES 'ELOW tai =INig 9'/

SUCTION HEAD #63UIRED F0k THE CONDENSAT' PUSPSr TVE
CONDENSATi PUNPS C AVIT ATE AI liCICATCD 9Y FLUCTUATIONS
IN THEIR AMPS AND COMMON DISCHARGE PRESSUDE. PEACTOR FE*0 PUMP
SUCTION FRESSuli OECREAS!$ A N S T S t. 'EE) PlAPS T*IP ON LOW
SUCTION PRiSSUkE. THE SECIRC PUM*'S
AVNEACK T ') 30% $7 2 2 D, R E A C T OR 4 AT * R L!V'.L D EC RE A S E S,

THE MAIN TUR3INE CONT *0L VALVES THROTTLE CLOSED TO
MAINTAIN 95ACT04 DR?SSURE AS REACT 0d POWER D*C;EASIS.
WHEN RfACTOR WATER LEVEL REACHE1 0 INCHESr THE SEACT00
SCRAMS AND THE MAIN TUdBINE T8.IPS. REACTOR PRESSURE
INCRE ASES OUE TO DEC AY HE AT AND THE SY3 ASS VALVES
OSE; ATE TO MAINTAIN REACT 01 DRi3SURE. PEACTOP '4 A T E R

LEVht CONTINUES TO DECREASE AND THi HPCI AND RCIC
SYSTEMS OPiDATi 70 MAINTAIN RF.ACT01 %ATCR LEVEL.
IF THE HOTWELL LEVEL CONT 90L SWITC.4 IS IN JNE OF THF
ODERATIONAL T#A%;v1TT'R't POSITION;r THE INDICATION
ON THE HOTnELL LEVEL ret 0RGE0 IVCRJA3?S Un1CALE, BUT
NO OTHER EFFECTF ARE 035ERVfD.

THE ANNUNCI AT0kS LIRf CTLY assoc; ATED JITH Tw!' VALFUN* TION 6RN

A/9/C HOTWiiL LOW LEVEL - ?07L
CONDENSATE H6ADi# LO PRES $URE ?07L-

A/9/C RFPT TRIS - 206L
.

\_/ *EMOVAL J' TH6 ' A L ' U N ; r I 'J N DitTOR?5 THi ]*:4ATION 0'

(
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1/29/91 MA!h CONDE4$ER 16 ),

TABt.E I.C 1
SYSTEN MALFI;NCTIONS

MALF
EQUNO. MALFWNCTION TITLE / RANGE /CAU$i S EFFECT.................................................,,,,,,,,,,,,,,,110,.......
,,,,,

THE LEVEL TRAN$v!TTEA TO N041AL.

REF (17-303 CON) tins!R 807 4f LL Lf nL IN3tRU1t4T ATION
UNIT 2 SCHi1ATIC DIt.39AV, M 307 C0 JSE15 67;
SY31'CM Pa!D.

REV. 3
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WAIN CONDENSER 171/29/91
/ \(,) TAtLE I.C-1

SYSTE*! MALFUNCTI3NE

MALF EQU
NO. MALruNCTISN TITLE / PAN 1E/C1952 % EFFECT NO.

....... ................................................................ .....

ACSS3 HOTWELL LEVEL TRAN5MITTER FAILS LOW 14053

TYPE GINERIC (Ar9eC)

CAU;E:AN OPEN IN Liviu T '< A N S M I T T i c s (LT -2 0: 5 A . L T- 2 0 M * r LT-2 0i! C )
CAUS$$ THE CUTOUT OF THE LEVIL TRANSMITifR TO FAIL LOV.

PLT FTA: 100%

E r F E C T 3 :195 ER T; 01 0F THIS tlALFUNCTION CauSES TM" INST 8JCTOR
3DECIFIE) H3TWELL LEVEL T2ANS*ITT q ig RAIL tea,
LR-2035 WILL INDICATE LOW FOR THE FAILED TRAN4MITTEDr
AND THE ACTUAL VALUES FOR Tdi 0*E2ATISvAL T t A N U'I T T I R $ .
IF TH E EC' FLL LIV EL C]NTD0L !sITCH IS IN TWE EFFECT:D
TRANSMITT:4'S 33SITIONr Tdi CSJ"Sr A lb FINi iA<v-Up
VALVES OFENs VACJUM 07AGGING WATE4 FROM T43 CONDENSATE
STorA3E TAN < TO T<t F AI N CO'lDFN$dRr CiUSING tCTUAL
m374 ELL LEV *L To I-iC Ri \ S E . AS CONDENSATE COVERS TH:~

[3) MAIN CCNDENSE) TU3fle 'i A I N C 3h>ia h: VACUJ4 D?CREASi!.
''- WHEN VACUUi REACHES 25 INCHESr THE LO VACUJ*

ANNUNCIATOR ACTUATIS Alb AT 23 INC8IS THE RfACTOR
SCRAM 1. THE MAIN TUR3IwE ToIDS, #EACTOS DRESSU's
INCREA3CS PUE T! DiCAY HJAT AND TH. 3YiA33 VALVIS
CSERATE TO MAINTAIN REACTOR PPES3URE. IF THE
HOTWELL LEVEL CON'ROL $WITCu IS IN CN" Or TW:
OPdRATIONAL 79ANSVITTIR'S POSITIONG, in! I4DICATIO9
ON THE H? Twill. LEVEL RECG DER FOR TdE FSILID

t TRANSvITTID DEC0 EASES TO Or SUT NO OTHE# CFFiCTS ARr
i OBSERVED.
l

THE ANNUNCIAT345 SI4ECTLY ASSDCIATIO VITH TWIT *ALFUNCTIO" A R *:

A/3/C 40T4~LL HI3H LEVEL - 2]71
A/5/C CONDENSER LO VACUU" - 2VTL

R!%0 VAL OF THE MALFUNCTI3N RdSTORES THE CotDATION O'
THE LIVIL TRANSNITTIR TO NORMAL.

1

| hiF: E17-303 CCNDENSEd H 3TVEL'. L iV EL INSTRUMENTATI^N
. NIT 2 SCA~MATIC DIAG 3 dMr M -2 " ' CONJIN3aT
3YSTEM P410.

' 'S RIV. 1
i !
v
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'1/29/91 ' . MAIN CONDENSER n. . 18

TASLE !.C-1
| SfSTEM MALFUNCTIONS |

I
MALF

. .
E00 .!

NO. MALFUNCTION TITLE / RANGE /CAUSE l EFFECT. N0.: -1
1

s

MCSO4 HOTWELL LEVEL T#AV3"ITTER FAILS AS !$ 140$$

TYPE: GENERIC (4,BsC)

CAUSE A CLO3 IN TmE SE44 SIN-3 LIN! 0F THF AFFfCT!B LEV 7L~ TRtNSMITTER i
H(LT-2005%, LT*?0853, LT-104MC)-CAUbE; THf_0')T*JT OF.THE LBVEL

TRANSMITY R FAIL AS IS. 1
s

PLT STA 100% ;

!
| EFFECTS INSERTION OF TMit MAL'JFCTION CAUSES THE TUSTRUCTOR S*ECIFI?D Li

HOTWELL LEVEL T;ANJi<!TTER 70 FAIL ASE!). TWEi3aPEN REC &R0ER- [
09 PANIL CU7 WILL INDIC AT! THE CONSTANT OUTPUT FROM THE F AILED !
TR ANSMITTER AND THE ACTV AL' LEVil 04: THE R!M AINING L'EVEL-

.

'
<

TRAN;MITTER$. IF THE -Lt /EL CONTROL SELECT 09 34!TCH It :!N: THE
FAILED TMANS*!TTERS P0;ITION, THS C1VRS! aid FI*1E LEV 7L-
CONT 90LLERS WILL AESPONDETO THE FAILED TRANSMTTTE#S OUT*UT.
IF THE 40Td!LL LEVEL CONT *0L Sd:TCH IS IN DNE 08 THE.oTMER
Tdo-TPANSVITTERS POSITIONS, NO SY ST*M iF# FCTs' (OTHER T ,4 4 N
THE REC 0WDEP INDICATIDN). VILL 6E10$$1RVED.

1

j NO ANNUNCIATORS ARE ASSOCIATED WITH THIS MALFUNCTION.

REMOVAL OF THE MAL FUNCTION RES TOR!i TWE OPE R A F;0N 08 THE
LEVEL TRAN3MITTER TO NOPSAL.

.y
R!F 617-303 CONDiNSER HOTVELL LEVEL INSTRU$ENTATION

UNIT 2 SCHEM ATIC DI A39 A'es-M-307 CONDENSATE-
M GTEH P110.

REV. 2
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1/29/91 MAIN STEAM 0

p)
(,, T6BLE I.C-1

SY$ TEM MALFUNCTIONS

MALF EQU
NO. MALFUN IIO4 TITLE /4AN1E/CAUSt i frFECT NO.

....... ................................................................ .....

E3001 LOSS OF EXT * ACTION S1EA' TO F4 HiATER CJ11

TYPE GENEdIC (A-1)

CAU3E THE AIA 0*i'ATED ISCLATIO'1 VALV! IN T"! iT!ii SUP'LY LINE
TO THE EFFECT!u HEATED 8 AIL 1 CLOSE).

TWE FOLLOWINu MAL' UNCTIONS AR: AL!iNid WITH THE FOLLOVING
AIR OPERAT!D VALVES AND HEATiNS:

E S D 01 A A0 s110A HEAT 8R A3-

ESollt AU 0110 3 HC AT;2 'l-

E S 0 31 C - A0-3113 C H E A T E D C3
ES0010 - A0-3120A ritTi4 14
E 5 0 315 - A 0 - 31219. HEATf5 54
i S D 01 F - AQ-112)C H ATis C4
ESD013 A0-3121A.HFATER A5-

ESD114 AC-3121; m!*TE: 75-

[. EED311 - 40-81Z1C H!4TEt C$

PLT STA 1004 P04E4

EFFECTS INSERTION Or 1HIS AALFUNCTION C40$is THE INSTRUCTOR
SPiCI51ED FL dtATia T1 LOS! E' TRACTION STEAv. THE SELICTED
VALV!5 PCSITION INDICAT04 cN PAMil C065 .IL L IN DI C AT C C'.0 S E D,
AND THi VALVES HAND 3 WITCH WILL *E INSP!RAdLE. FEEDWAT9R
TEMPERATU*iS AS IN0! CAT 50 ON TI-2100 AND T** **C WILL INDICATE
A LO.E8 DIFFitENTIAL T!YPE6ATURE AC8033 THi AFFECTED HEATER.
THE EFFicts OF THI LOWi* T '@taATUA2 WILL 3~ PROPAGtTED
THROUGHOUT THE FW SYSTi? AS IUDICATED BY LOWER TEMPERATURTSr
LOWER HEATER 0441N FL3ss c0R Ta- AFriCTES HEAT!R ST'IN'r
INC; EASED wEACTOk POW!de AND ?iCAiASES *LANT TFF3CIENCY.
F4 HiAIEs D4AIN FLJ4I A'? f*Me:RATUR:S DOWNSiegag 0F +Hg
FAILED HLATER WILL ALSO OTC* EASE.

80 ANNUNCIATO:S-10i D ! s i: T'.Y AS'00'.1T*3 IT d T"15 MatrJNcTION.

REMOVAL OF THE VALFUNCT JN 9E7dc15 TH! 1Pi4ATI?N OF-THE
A0V TO N0;iAL AND CDI1S-TWi VALVi IF T8! WAND SWITCH F00
THE VALVi IS IN NORMAL AFTE) 3 pin.

REF: m 04 TUh3INE AND IXT* ACTION 3TIAS 't!), 9-30C'VEuTS
& D1AINS WE%T!w.S 3, e r ; ti +. 317 CONSE"3 ATE SYSTFM

Q PM oi 4-303 FEED SYST*# P4IS.
U

..- - _ . _ _ _ _ _ _ 1



7;;p , .. , awr ; , + -m - - m-n ~ - - ~ v -- >- a g - " . - - ~ .. + , - +r- z+r---n- --
,

k[;ik Mf b fic ? # N 's k! OYI '

,

e e'o THIS DATA IS SUBJECT TO THE REST 9ICTIONS ON'THE TITLE PAGE o e o l

- -p '

, ;g , . . .
- :-

1 /29/ 91 MAIN STEAM 1 i
<

|

TABLE I.C-1 I
SY3 TEM MALFUNCTIONS j

MALF EQU
NO. MtLFVNCTION T:TLE/9ANGE/CAJSE & EFFECT NO.
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1/29/91 MAIN STEAM 2 js

\ TABLE I.C-1
Sr3 TEM MAL' UNCTIONS

MALF- E20
NO. MAL' UNCTION TITLE / RANGE /CAU3E t EFF*CT No.

....... ................................................................ .....

ESD04 MOISTURE SEPADATO: OkAIN TANK LEVEL CONTROL VALVE F AIL 5 CLOSED 0 $ 010

TYPE:3ENiRIC ( A- F)

CAUSE:ELECTR0dIC FAILURE OF LC-2J12 (A-FJ CAUSi1 OUT3VT To FAIL LOW.

PLT STA:100*. P0WE9

dFFECTS INSERTION OF TMIS MALFUNCTION CAUS!! THE INSTRUCT 0A SPECIFIED
DRAIN TAN < LEVEL CONTROL V5LVE TO FAIL' CLOSED. THE VALVE WILL
INDICAT! CLOSI) ON ?ANEL C3'B. 1013TURE siPARAT08 ORAIN TANX
LEVil INCREASES, add THE AFFfCTIO M0ISTURE SEPARATO 'S HIGH
LEVEL DUMo VALVE OPENS TO 0*AIN WATER FROM THE VOISTURE
SYPARAT04 TO Tdt MA: N CONDENSTR. Tug gog97URC SEDARAT30'S
sATEA LEVEL ST ADILITE S. FiEDWAff; HEATER A4/4?/C4
LOSE 2 T4s D'AIN FL)W FR0d THE FAILED Mu!STURi S EP AR ATOR AND
IT'S FIEDWATER HEATER TRAINS' FLOWS AND TEMPiRATURES REFLECT THE
LOSS OF DRAIN FL7W. THE EFFECT3 0F T 'll L * W E R T T t' * E R A T U D I ' S WILL

i 6E PROPAGATED T443 UGH 0sT THE SLANT WITH REACTSl POWER INC# EASING\ AND PLANT EFFECIENCY DiCREASINJ.

THERE ARE NO ANNUNCIATORS DIRECTLY ASSOCIATED WITH THIS
(1 AL F U NC TI ON :

A MOI 3TURE SEPERAT06 DRAIN TANK HI LEV L 20SP-

B MOISTURE SEPERATOR D9AIN TANK HI LEVEL - 2039
C MOISTURE SEPERAT0E DRAIN "tN< uI LEV?L - 2089

| 0 #0!STURE $EPERAT0s 0*\IN TAN < HI L? VEL - 0030
| E v)IoTV4E JEPERATOd ORAIN TAh< HI level 20$R-

| F MOISTURE SEPERATOR ORAIN TANK HI LEVEL - 2089

REMOVAL OF THE XALFUNCTION *E3T04ES THE 00CRATION Or
LC-IJ12 A-F TO NORMAL.

REF: E-1 $ 5 $ 4. 1 CONTROL VALVi-POSITION INDICATOS LIGHTS'

I ELiCTRICAL $CHE*ATIC DIAG *A*r M-304 TUR3INE AND
! EXTRACTION 3 TEAM #5I)r M-305 WENTS A DRAING HEATER $

3, 4r & 5, M-307 CONDENSATE SYSTE*-'$IO, *-30S. FEED
| SYS*EM PSI).
1

REV. 3

O
L)

__ _ _ _ _ _ _ ._ _ _. . _ _ - _ _ _ _ - _



, J > v?y p' t yy , | %. |g. ' ' mk ' ' . ! I!Y]c . ~: r.; j, , ,

o o o THIS DATA IS SUBJECT TO THE ~ RESTRICT!0flS ON THE TITLE'PAGE o o o

/29/9'1 MAIN STEAM 3
,

f~h( ,) TABLE I.C-1
SYSTEM MALFUNCTIONS

MALF E3U
NO. MALFUNCTION TITLE / DAN 3!/CAV3E & ErrECT N0.

....... ................................................................. .....

MS$01 STEAM LEA (AGE INSIDE THE ORIMARY IONT22NMENT 03030

TYPEtDISCRiTEr VARIA?LE (0-1000

CAUS!!"d" MAIN STfA* LINc LEAK AT RV-71-F M0)NTI M S0!S. 100%
6EVERITY IS EaVIVALENT To c'Or00) 19/4 4 A 10?) Pili
REACTOR PRESSUAE.

PLT STAT 100%

EFFECTStINSERTION OF Th!S NALFJNITION CAUS!$ A :TIAM LINE LIAK AT THE
INSTRUCTOR SPECIFIED SEVERITY 0-1004 WHER* 100% = 650 KL9/Ho-
AT Noe. MAL ODE #ATINJ PRE?SURE. A *AIN STEAM LINE FLO4
INDICATION DECVTA$is DUE TO THE L?A< 927N? UptTREAM 0F TH?
FLOW ELEMENT, REA0 TOR PRiS$U1F SiCREASE1 A10 0;YW1LL DR?S9UDC
AND TEMPERATU*E INCdE ASES RAPIDLY. THE REACTO# SC8A*S DUE
TO HIGH DRYWELL PRES $URFr *ITH A SCIS 3#0V$ II ANS III
150LATION OCCURRING. Tat ADPROPa ATE ECCO SYSTEMS 9UTOIh STADT, VENTILLATION SYSTdSS I'0LATir A4) id: STAUS1Y 1ASs) TREATMENT INITIATES. STEAM CONTINU!S TO FLC4 F#08 THE
LEA < C A U S IN ii REACTCC DRESSJUE TO 02CRTASE FURTHER. VHEN
FRESSURE RIACHES 5;0 'SISr A PCI4 G40VP I ISOL4 TION
OCCUR 0 CAUSING THY MSIV'a TO Clos:. R f A C T ri n

WATER LEVEL INITIALLY INCREASES DUE TO SWELL WHEN THE LEAK
OCCURSr T4EN DECREASE! D U '. 70 VASS L0tt FQ0* TW! LEAK. THE
FiED SU*PS 0*!aAT! INITIALLY 04 RESIDUAL STE44 aNo INCREASE
REACTOR WATES LEVEL. THE HSCI AND RCIC 3Y3?ES3'Opi' ATE TO
INCREASE WATER LIVil TO 45 INCH!5r THEN TDIS.
CONTAINMENT RAD LtVEL3 INCIEASE DUi TO THI T T " U" L E 9 K .

THE ANNUNCIATORS DI'JCTLY ASSOCIATI) WITH TWI9 'ALFUNCTION ARis

DRYWELL HI-LO DRESS .25 75 - C20ST
DRYWELL HIGH DRESS TRIO 2.0 *$id - C20!L
GROUP II/III OUT90 FD IbCL 4ELSYS NOT 8535T '04M
GROVA II/III INBOARD ISCL *iLAY3 NOT DES!T - 204"
CHANNEL A GAOUS I ISOL RELAYS NOT CiSET - 205s
CHANNil 3 0R00' I ISCL RcLAY.S NOT RESET - 20!A
SYSi?" ! M%IN OT2AM LINE LO PRESi *?S 5 13 ?O3AA
SYST!1 II *.AIN STE44 LTNE L0 PRsSS aSO P?I1 - ?ft35
A CHANNEL Di4CTOS AUTO SCRA4 C2054-

B CHANNEL RIACTOD AUTC SCRA1 C203R-

r~' REMOVAL or THE MAltVNCT!cN WILL o!)UI43 R! INITIALIZATION(,,) 0F THE SI4VLA'02

- -
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'1/29/91 *AIN STE'm 4OV TABLE I.C-1
SYETEM MALFUNCTIONS

MALF E2U
NO. MALF,1Cf!)N TITL /RANif/CAVO.E 3 EFFFCT NO.

.. ... . ...................'............... .................... ...... .....

RtF M-301, *-1-7 '3 relvAtf CS!.TAINd!NT ISOL6TISN P815,
M-1-s-54 ses "t.to, e-T04 MAIN S T I A.1 P '' ! ) , M - 3 51 - 21
AVCLEA9 SOILED 24IO.
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1/29/91 MAIN STEAM 5 q.

-!
TABLE I.C-1 i

SYSTEM MALFUNCTIONS !

MALF EQU
NO. NAL80NCT10N TITLE / RANGE /CAJSC f. EFFECT N0. 3

......................................................w................. .....

'$

MS$02 MSL RUPTURE INSIDE THE PRIMARY CONTAINMENT 08070 |
.

TYFE DISCR3T!r VARIABLE (0-100T)

CAUSE "A" MAIN STEA> LINi RUPTdR!S U?!T*EA4 Or_THE-I190ARD /dSIV
AND 00WNSTREAv 0F THE FLOW RESTRICT 0#. 100% SEVERITY IS
E UIVALENT TO TWE DOUBLE ENDED-SHEE4-0F A ?$" STEAM LINE.

'

PLT STA 10)X

EFFECTS INSERTION OF 1HIS MAL 8UNCT!0N CAUS*S 4 ST?AM LINL LE AT ATJ
INSTRUCTOR SPE CI FI ED S EVE *ITY 0-100%, WHERE 100Y =.0003LE

_

ENDED SHEER ON THE 20" t *, A I N STito LtNE. A "AIN STE63 j
LINF FLOW INDIL4 TION INCA!AiESr AND Tde-1!ACT04JSCRAM3- "

DJh TO HI3H STEAM FLQ1 THRU A MAIN $T E AM LINE (0R H!iH~ f
D9YWELL PAESSURE AT LO4ER MALFUNCTION CEVER!T11t). T4E !
n!wH STEA* FLOs 513NAL CAUSES A PCIS GROUD I ISOLATION 'IWHICH CLOSE3 Tde 33gyes, HOWEVER-THE LEA 4435 FR0K THE' +

PIFIN3.RU*v0RE CONTINUES. DRYWELL PRES $Uog AND TEM 82RATV4E. i
INCREASES AAPIDLY WITH A PCIS GROUP II AND_III' ISOLATION l

-

OCCUR 81NT. THE APPRC?RIATE ECCS SYSTEMS LUTO STARTS ,

VihTILLATION SYST!MS'ISCLATEr AND THE' STAND 9Y GAS TREAT 4ENT 4,

! INITIAT!S. *EACTOR HATER LEVEL INITIALLY INCREASES DUE TO' s
i

SWELL WH!N THE LdA( OCCVR$r T4EN DECREAS20'DUC TO' M ASS LOST
FROM TH1 LEA <. T4i HPCI add # CIC- SY STiMS' AT f fi1PT T O P EC OVE R

,

! WATER LEVEL aui !$0 LATE AS, REACT 09EPRES$U?E REACHEJ1100 LAND '

!
i $) PSIG.A!SPECTIVELY. CORE SPDAY/LPCI"AND CONDENSATE' PUMPS :
! OPERATE.TO RECOVER DCACTOP WAT.ER LEVEL'4ITH THE ASS'SYSTE' t
! INITIATINS IF REACTOR WAT*R-LEVEL HAS NOT-REC 9VERED<A80Vi
1 -130 INCHED'IN 103 -5EC3NDi. TMi-40 CIRC-PUM*! SISCHLAGi

.

-

! VALVES AUTO CLOSE WHEN REACTOR PRES $URE REACHES 225'PSIG |
: WITH DRY 4 ELL DRES$URE 2 P!!G OR REACTOR WATER LEVEL 1LESS
} TwAN -136 INCHES. CORE !*R AY/ LDCIs ANS -COND ENS ATE PUMPS FILL -

! THE CORE VNTIL WATEF FLOWl OUTECF THE .EA<. CONT AINMENT j
[ RADIATION LEVELS-!NCREA!i.DUE T0'THE ST!AM LEA (. i
i
j- THE i.NNUNCI ATOR! DIR ECTLY ASSOC! ATED- JITH T413 *ALFUNCTION ARE:

REACT 07 HI-Lo dATE9 LEVil - 209L .

'

i. SY" TIM I REACTOR VES$il LO-LO LEVEL'- 203AA +"

SYSTEM II 4E A CTOR V3 SEL LO-LO- LEVil - 20338
: SY3 FEM I REACT 3R V!SSiL LO-LO-LO LEVEL - 103A_A-
: SY3T!M II aEACTOR VESSEL LC-LO-d.0: LEVEL - 20389'
{- : SYSTEM I REACT 3A V!3SEL L0 P.*ESS 500 PSI)'-1 203An-
: SYSTEM'I.#iACTOR VESSEL:LO PRESO 500 A$II,-=?0339-

*

4

'

~l.
__

. !
y _ .

=
-

(W >
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1/29/91 MAIN STEAM 6.

O
(_,/ TieLE I.C-1

SYSTEM MALFUNCTIONS

MALF E0U
NO. vaLFUNCTION TITLE /RAN1E/CAUSE C EFFECT N O.

....... ................................................................ .....

ORYAELL HI-LO *RiSS .25 .75 C 2 313-

DAYWELL HIGH P4i!S TtID ?.0 pSIG - C?OSL
GROUS II/III OUTc04RO ISOL DELAYS 907 92 SIT - 204N
380)P II/III IN30A1D ISOL *ELAYS Noi RE3ET - 204M
ChANNil & G40U3 I ISCL RELAY 3 NOT *iSET - 2]?R
CHANNil 9 680VP I 150L R' LAYS NOT RistT - ?OSR
SYSTEA 1 MAIN ET:s" LINJ HI ' LO 4 - 203AA
$YSTEM II M4IN tTEA1 LINC HI FLOW - 2033;
A/9/C/D CU46 Jo1AY PUM8 Aut0 bTADT - 203A/9/C/D
A/9/C/D 2HP-PU4P AUTO START - ?03A/3/C/)
HPCI RELAYS NOT RES!T - 203d
BLOWDOWN TIMERS INITIAT!0 120 Sic - 203At
RCIC *ELAf3 NOT 4ESIT 103AA-

A CHANNil REACT 00 LUTO SCRA* C2u39-

2 06ANNEL REACTJ8 AUTO SC414 C' M a-

Riv0VAw or THS MALFUNCTTON 4ILL 12;Ulas tEINITIALIZATION
0F THE SIMULATGR.-

~/ RF.F: K-301, *-1-3-23 PRIMADY CONTAIN* INT ISOLA 7!ON Pt1Sr
M-1-3-$i. RFS 2010, V- 04 MAIN STIAM PsID, M-351-21
NUCLCAd 601 Lit PLIDr v-1-3-33 HI5H *R SSU)E C0OLANT
INJ ECTION SYSTE" ELECTRICAL SCHEMATIC DIAGRAM, 1-359
RECIRC #UVP SUCT ON *10 DISCMaa;g yALyit ELECTRIC 4L
SCHEMATIC DIACxA4, M-1-:-42 dCIC '.YSTEM ELECTRICAL
JCnSAATIC DIAGRAM, M-1-s-4) COR: SPSAY SYSTEM ELECTRICAL
SCHEMATIO DIAGRAM, N-1-S-65 RHR SYSTEM ELECTRICAL
SC4!MATIC DIAGRAM, 4-1-3 *2 ett IY3?IS ELECTRICAL
SCHEMATIC DIAGRA.1.

REV. 1
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1/29/91 MAIN STEAM 7.

O(_/ TABLE I.t-1
SYSTEM MALFUNCTIONS

MALF EQU
NO. MALFUNCTION TITLE /R1NIE/C10S! & EFFrCT NO.

....... .......................................................,........ .....

MSS 03 MSL RUPTUDE OUTSIDE F*.I*A#Y AND SECONDARf CONTAIN*ENT 03130

TYDE DISCRETEe VARIA9LE (0-100%)

CAUSEteUPTUR! 0F MAIN STiAM ?IPE DOVNSTREAM OF L3-30C
IN THE REACTOR HL)G. 13?% ScVIRITY IS EQUIV1 LENT TO A
DOUDL! ENDID SHEER OF THE 26" STEAM LINE.

PLT STA11004 Po1ER

EFFECTSIINSCRTION 0F THIS 1AlrUNCTION CAUSiS A T4AM LINE LEA <
AT THE INSTRUCT 3RS SPECIFItD SEVERITY 0-100b JHERE 100T
IS EQUIVALENT TO A DCU3LE ENOE? 59EER Ur THE 23" "C" *AtN
STEAM LINE. C MAIN STdAM LINe FLOW INC*EUES, REACT 00
PRESSURE DiCREAGi$, AND STEAM TUNNEL T2MD?RATJRE INCR ASES.
A PCIS GROUD I IS3LATION OCCURS dud TO * AIM STEAM LINE LOV
PRESSURE A T 3 50 P S I:1 AND THe MSIV' CL]1! ISOLATING TuE
LEAK. TH' RiACT0; SC=AMS 00E TO M3IV CLO9URE, 'IACT09

I) w AT ER L IV 3L INI'I A LLY INCac asts Dug 73 swell _ N;N OeCREnSES
l DUE TO THE MASS LOST FROM THE LEAK. VENTILATION TEMPERATURFS

AND RA0!ATION LEV!LS INCREASi. Ri4CTOR PPi$$URE INCREATE
DUE TO DECAY HbAT AND Ths PcLIEF VALVES OPEDATE TO MAINTAIN
REACTOs PR"SSUM. HPCI & RCIC INITIATE WuEN RdACTOR WATER
LEVEL REACHES -46 INCHE! TO R8C0VEA LEVcL.

THE ANNVNCIAT395 DIoECTLY ASSSCIATiD WITH THIS MALFUNCTTON ARE:

SYSTEA I MAI9 37EA* LINi L3 3RESS - 211A4
SYSTEM II MAIN STEAi LINE LO POE!S - C20333
SYSTEM I MAIN STEAM LINE K! FLO4 - C ? )3 A a
SYSTEM II MAIN STEAM LINE HI FLOW C20393-

SYSTEN I STIAM IUNVEL NI TCW) 02334A-

SYSTEM II STEAM TUNNEL HI TEMP - C203S'
MAIN SidAM LINE IS3. ValVil NOT 80LL 3 pin TRIP 20$L-

A CHANNEL REACTOR AUTO SCR43 - C200<
5 CHANNEL RJ4CTOR AUTO SCRa> - C?)Sa
REACTOR LOW WATER LEVEL ~4' IN - C043

REMOV4L OF THIS MALejN. TION WILL DE0VIR: of.INI T T a LI' A TION
OF THE TRAINER.

REF: M-1-S-23 PCIS SYSTEM P4IDr FSAR VOL.6 14.6.5, M-304
MAIN STEA< SYSTE1 * tI D r x-334 VENTILATION RADIATION

(~'T MONITORIN3 SftTEM FtIDs t-ioi P'IMA?/ C34 TAI 1 MENT,

\ j ISOLATION DIASRA1, 9-369 RI4CT)R 2LSU V'1TILA' ION

!

i

I

- +w-
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1/29/91 MAIN STEAM 8rx
\:V TABLE I.C-1 ,

SYST!M MALFUNCTIONS

MALF
EQUNO. .1ALFONCTION TITLi/4AN12/CAUS: & EFFVCT NO........ .......__........___...............,__,,_,,,,,,,,,,,,,,,,,,,,,,, ,,,,,

FLOW DIA34A b M.1 5-54 LPS Sf* TEM EliCTSICAL SCHivATIC
DIA1 HAM.
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1/29/91 MAIN STEAM 9

(-)
i''/ TABLE I.C-1

SYSTEM MALFUNCTIONS

RALF EQU
NO. MALFUNCTION TITLE /RAN3E/CAUSE & E8F8CT N0.

....... ................................................................ .....

M3SO4 MAIN STEAi HEADER POE3]U41 TRA43MITTER 'T-2134/*T-2135 TC
FAILURE

TYPE: GENERIC (A-B)r VARIA*Li (0-130*i)

CAUSE iLECTRONIC FAILURE OF PoisSURE TRAN3MITTE9 FAILS OUTPUT TO i

INSTRUCTORa foECI8Il0 V4Lui. 1 30% SEV;RITY I? FQUIVALENT
TO 100% R AtJGE OR SCALE.

PLT STA: 100% POJER

EFFECTS INSEPTION OF THIS MALFJNCTION CAUS!$ (A) 87-2144 OR
(3) PT-2133 TO FAIL TO THE INSTRUCTOR S#iCIFIED VALUE
0-100% WHER E 100X IS E3LIVALENT TO 1001 0' WAN3E OR S C A '. E .
MAIN STEAM DRESSURE INDICATION ON PI-?1a4/21 M IN0! CATES
THE FAILED VALU2. ASSU"ING Tsi 1) c 'J I 3 AIAS II ON As THE F'
REGULATOR dbdLD BI IN CONTROL, IF PT-1194(A) IS FAILED
LOW NOTHIN3 H4?asNs. IF 07-216?(3) I? FAIL!D LOWS T**
TCv's WILL 3 TART TO CL?Cir Td.ti CAJ9di coV #4"31U4E TO,

\ INCREA5E WHIC4 CAJS!$ PDw1G T? !NCRIASC. WWeN Th"0TTLE
PRESSURE RfACHis APPROXIMATELY oc0 *SIG, THE TCV' S WILL 3E
OPEN T3100% TUR3INE L]aD PO3ITION AN? THE s0 SYSTEM *TLL
CONTROL THROTTLI PRESSURg AT an:ROX. 10 ?!!G HI3HER THAN ;

0?IGINALLY. RLAct]R VILL 38 47 10P PO4fD AND GINERATOP
WILL BE CARRYING 100% LOAD. IF EIT4iR DRES3U9E-TPANSMITTER IS
TAILED HIld THAN ITS SITPoINT 3Ucd Tnti T4i DIFrE*ENCE *ET,EEN
THE FAILiD ?AISSU15 AN) I T' ? F5TuoINT IS Gd!ATi9 THAN THE
DIFFERENCE li WEdv TH: OP20$IT 3 F #. 5 S S U R : RESULATOS. SETPOINT AND
PRESSURE TRANSMITTsR THEN THE !HC CONTROL SYSTEM WILL DECREASE
REACTOR PliSSUx! 3Y 0*iN1N43 CONTROL vtL113 AND/ 0R 3YP A SS
VALVES. THE CONTROL VALVE 3 AND SYPASS VALVES WILL OPEN
UNTIL THE OPCRAT09 LOA) LIMIT AND max! MUM COM*INED FLOW
LIMITS ARE REACHiD (IF THi.!RSOR tI3NAL P403UCEO 1Y TWE FAILED
TRANSMITTER 13 LAR1C EN00ihir A90 +ILL iT U 0*EN UNLESS Tui
OPEPATOR TRANSFERS 3REJSurE CONTi16 TO 'Hi *EDUNDaNT *RESSURC
REGULATOR. FHIC CAUS!5 JENE;sTOR DUT*UT TO INCPEASc AND
RIACTOR POWER TO DiCREAsi. REACT 29.LEVFL wILL twFLL DUE
TO THE INCREAS60 iTIAS 'LS1 .!TA NC 0358AT09 LCTIONr
REACTOR PRESSUAE WILL a2CSEAJi T0 s!0 s?!G C AJ31NG A 0013
GROUP I ISOLATION AND iSIV CLOSURis WITH A 1ESJLTANT REACTOR
SCRAM. THE MAIN TURSINE TRIst ON REVERSE POWER, THe aVY U

BUSSE 3 FA3T TRAN3*i: TO TdEIR STA* TUP JSUSCi$r ANS THE
RECIkC * UMP'5 T4ID. REACT 03 SRISEU)': 19C8163?3.DUE TO

(~} DECAY HiAT AND THI RELIEF VALVi? OP E R A T E Ta 114 INT AI N PEACTOR
.(_j PRi33URi. RIACT04 'J A t i ' '. I V i '. OiIesAt;3 SJE T3 TMi SASS LOFT

I

|

|

l'
,

- _ _ _ _ _ _ _ _ _ - - _ - _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ . _ A
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1/29/91 MAIN STEAM 10(~',

TABLE I.C-1
SY ST EM MALFVNCTIONS

NALF EQU
NO. fMLFUNCTION TITLE /RAN?i/CtVSF, % EFrtCT N0.

....... ................................................................ .....

FROM tiLItf V ALVE ACTU A*!?N AND THi APCI AND RCIC SYSTEVS
OPERAT! TO MAIiTAIN R! ACTOR WATER LEVEL.

T4C ANNVNCI ATOR$ SlostTLY ASt*:1ATED JITH T'd!' *ALr"NCTION AP9:

M A XI 610 9 C043!W!) FLJW LIMIT IN CONTROL - C23ER
MAIN STIAM LIN! SY8A!3 VALVi ODEN - C20d4
A CHANNil #EACTOR AUTO SCRA.i --CS0!a
B CHANNEL REACTO? AUTS SCRAM - C505A

A'MOVAL GF THIS MAL'UNCt!)N WILL *EiUSN TWE EFFrCTES
PRESSURE TRANSNIITTER TO NORPAL OP!MATION.

REF: S.- I - 3 7 2 E'- C SViTE* iEK, M-333 Ft1S MAIN-ETES$r
bYdAsts & CRCSELRCUND.

AfV. 2

O
V

;

i

/^\

U
:

.- -_. ., .



@! % @ ~ w. f , g g g % g,% a d 71Q Q M E M i @ i M Iggfgdq +- 4 "ny J |

'~
w n m p

,

g s ,

n - ' p .
,

:0.0 0,THIS DAT A ' IS SUBJ E CT LT.D jTHE (RE STRICTI'ONS ON THE ' TITLE-- POIE *L * Jo |L

%u,z e c ja nsn s %f -, u j, - y <s

1 /29/ 91 MAIN STEAM 11.

TABLE I.C-1 I
'

SYSTEM MALFUNCTIONS :

!

MALF - EQU
NO. MALFUNCTION TITLE /4ANGE/CAUSE & EFFECT: NO. }

....... ................................................................. .....

MS$05 MSIV DISC FAILuti 03010 l
TfPE GENERIC (A-H)

CAJSI STEM / DISC S!PARAf!0N OF MSIV

PLT STA 100% P0 WAR ;

EFFECTS !NSERTION OF THIS MALFUNCTION CAUSE$ THE; INST 8JCTOR
53ECIFIED MSIV 10 FAIL CL0$10. T H" TINI REDUI9FD-FOR
Tif MSIV TO CLOSE WILL VARY WITH STEAt FLOW AT THE TI95
0F MALFUNCTION INS!RTION. POSIT 10 4 INo!C ATION FOR THE
FAILED M3IV WILL-INDICATE OPEN. STEAM FLOW IN THE EFFfCT?D '

L I N E e'I LL D E C R E A S E 70 Zla) 490 STEAM FL0wnIN THE UNEFFECTED
LINES WILL INCREA35. THE PEACTOR SCRAMS DJEETO HIGH FLUX.
T4E M AIN TURlIN! TRIPS CN 913F LEVEL 130E TO POSY SCR AS
FEEDWATER CONTROL - T4E AUX cVSSES F43T T*AN3FER 10 THEIR ST44TUS
30VRCis, AND THE *ECIRI PUMP'S TR!a. REACTOR'PFESSURE '

I'IC;!ASES 00E TO DECAY HE AT AND: THE LSYA AS t- VALVEl'OPED ATEs

TO MAINTAIN REACTOR-PRESSU*!. :RE ACT04 4ATJ9 L3Vil DECR3ASES -;

DUE TO THE MASS LOST FROM f.YPASS VALVES.1 i!F'#EACTOR-POVER'
IS INITIALLY LESS THAN BOT, REACTOR POWER INCDEASES
DJE TO VOID COLLAPSEr STEAi FLOWS-IN THE REMAINING-MAIN
STE A9 LINIS -INC RE A SEs G ENER ATOR' 0VT*UT DECPdASESr T4E'TUR?!NE
CONTROL VALVES OPIN TO MAINTAIN R!ACT01 P#2SSURErLREACT3'

,

POWER DECREASES TO NORMAli AND GENERATOR: 0UTPUTTINCREASES- iTO NORMAL.
- -

.. -

t|
T H h 4.\ N V ri TI AT O R S S I * i C T LY AS S OC I A TED1.'IT HJ T NI!; MAL 8 UNC TION' AR Et

-:
APRM HI/.HI INOP - 235R =;

o

NEUTRON MONITORING SYSTEM TRIP -1205L-

A CnANNEL. REACTOR AUTOLSCRAM -;C205R ')
E CHANNil oEACTOR:AUT0 3CRA4 - C20!R

3
RE*0 VAL OF THIS MALFUNCTION:WILL| REQUIRE;REINITIALIZATION
OF THE TRAINER.

9fF: 1-313 MAIE 3 TEAM-BYP43SiAND'CRosSAROUND o;ID,-M-1-3-23 !
PCIs SY3 TEM P113rEFSA&zV0L.f|14.$.5,LM-304 MAIN StiAM- '

SYSTER P&IDr M-334 VENTILATION RADIATIONLMONITORING-

SYSTEM P&IDrL*-391:DRIMARY CONTA11MENTHISOLiTT09 ~ <

1 DI A3< AMr. M-333 4E ACToo :LD3 VENTILATION FLOW' DIAG 3AM,.

\ M-1-5-54-RPi SY3T2d ILE C T.11 C AL* SC HiMA TICE DI AG R AM.:

,

_

_ _

- . *

x ?

a

_ - _ _ _ _ __m_____m___m-___m

'
-
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1/29/91 MAIN STEAt 13'
.

1

TABLE I.C-1 1
SYSTEM MALFUNCTIONS'

=i
MALF EQU !

N0. 5ALFUNCTIC4 TITLE /U AN3E/C AUSE % EFFECT NO. i

....... ................................................................ .....
1

MSS 06 MSIV FAILS CLO3E6 01010

TYPE: GENERIC (A-M) l

CAUSE AIA LINE TO MSIV AIP OPERATOR 40PTURES CAV3ING FISV-
TO FAIL CLOSED.

1

PLT S T A t 100 7. POWiE |

|

EFFiCTS t!NSIRTION OF T HIS 'MALFUNC TION CtOS2S THE INSTRUCTOR l

SP!CIFIED MSIV TO FAIL CLOSED. 3 TEAM FLOW IN THE-.EFF!CTED |
LINE KILL DEC4!A&E 70 E40 L10 ST?AM FLos IN- T,2 UN9FFICTED '

LINC' WILL I C !/0 . '-2 REACTOR SCNA1S DUi TO HIGH FLUX: .

THE M AIN 10RBINE TRIP 3 ON HI3M -LEVEL, TmE - AUX %US SES F AST
TRAN3Fiff TO THEIR 3TARTUP $000CE3r AND THE #EC!RCEPUM*S L

TRIP. THE FEi? Ptia!L!iC W ii 4 A T E "t LEVEL TOeTHC.HISH L!H L
Ta!> SETFl!HT. A5ACT00 >!RSSUR? INCREAS!3 OUf-TO DECAY HEAT-
AND TNE RELIiF VALVES GAE1 ATE-T0 LOWE4 PR'3SURE.: MASS !S LOST DUS-

( TO AYPAS$ V ALVE AC TUATION _ F0t.L ydINS RFDT TRIPE ON HI34 LEVEL.
28 THE MALFUNCTION 13 INSERTi0 4His 90' FR IS LE SS THAN : ABOUT- 90' r

.

REACT)R PW E8 INREA3ES OVE TO V010 l

COLLAP3Es- STE Ai1 FLOW 3 It. THE REM AININ3 STE A* LINE' LINCRE ASEr
GENER ATOR QUTPUT DEC RE A SE$r L TH2- TURGINE CONTR0i. V1LVES OPEN
T0 MAINTAIN AiaCT0R F#3SSUREr G E A C T04' P0 4 E'i 0!C RE A S E S TO-

: NORMAL, AM GENER A TC R SU**VT INCRE ASE S T O N OU' AL . IF AN i

IN50ARD *SIV IS FLILESr 01YWELL PRESSURE MAY SLOWLY. INCREASE-
DUE TO NIT 40Gi9 Li4C NG INTO TU >9YJELL.

THi ANNUNCI ATOAS' DI'dCTLF AS23CI ATED '4ITH THIS MALFUNCTION. ARit.

-APRM-HI/HI/IN0*:- IO3R'

NiUTRON FONIT09?N3 3Y!TES TRIP -'205L:
A-04AN9EL REACTOR AUTO.3CRAi -cC20$4-
3 CH 4N1EL D E AC TOR AUTY SC R A*4 C?Q5a

'

'
4

REliOVAL OF THI3 MALFUNCTION WILL;Ri10 IRE R! INITIALIZATION-
1

:

08 THQ T4AINic.
-

!

. Rift M-303-iiAIN STEAV iY2 ASS 'AND C#0SS HOU40-PCIDr M-1-5-23 ~ '
,

PCI3 SY3T!i. PEI)r F3AR-VOL.6E14.6.5rM-304 MAIN-STEAM
3YSTIM DII6, /-334.VENTILLT. ION: RADIATION MONITORING! ]SYSTid $ ',1 1, M-391 DRI M L RY CONTAINMENT !$0LATIC1 -

D DIAGRAM, M-363 ?iACTOR TLO3iVENTILATISH.FLOV DIAGRA h '

Q; A - 1 - S - S i %. P S - S Y S T E 'l ELECTRIC 4LiSCHEMATIC DIAG 8AM.-

i1:__
,

_ - _ - _ _ _ _ - _ _ - _ _ . _ _ - _-
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1/29/91 MAIN STEAM 15-

\

(/ TABLE I.C-1
SrSTEM MALrvycTI0s$

AALF EQU
NO. MALFUNCTION TITLE / RANGE /CAUSE & EFFECT NO.

....... ................................................................ ....

V5507 MSIV SLO 4 CLOSURE TIME 03010

TYPc GENERIC (A-H)

CAUSE:rAILURI 0F 3/4" AUTO - PONENT FLOV CON 700L VALVr
IN TnE HID4AULIC DASHD3T U1TT.

FLT STA:M3IV STRO<I1G

EFFECTS INSERTION OF THIS . MALFUNCTION CAUSES THE IN ST #U C T OR
SPECIFIED MSIV TO CLO35 IN 60 S C. WWE9 TT'S ,8NS
SWITCH 13 P03ITIONID TO CLOSE 00 A FA5' CLO3URE SIONAL
IS AECEIVED n'HILE THIS MALFUNCTION IS ACTIVE.
THE OPENING TIME WILL NOT 2? AFrECTFD BY
THE INSERT!CN 08 'd!$ MAL:JNCTION.

ND ANNJNCIAT04S ARE DIRECTLY A030CIAT80 4IT H THI! *ALFUNCTION.
,,

(' -) REMOVAL OF THIS MAL CONCT!DN W!LL RESTORr THE EFFECTED
MS1V OPERATION TO NORMAL.

REF: M-1-523 MAIN STEA9 SYSTEM. D&IDr M-1-J-33-1 MSIV GE<.

RIV. 2

l
|

|

|

<-

)
v
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1/29/91 MA!N STEAM 16 I,

. /~5 .

\vI TABLE I.C-1 f
SYSTEM MALFUNCTIONS |

s

MALF EDU .i
NO. MALFUNCTION TITLE / RANGE /CAUSE & EFFECT NO.

'

....... ................................................................ ..... ;

i

MS$10 STEAM LEAXAGE IN THE TVAB ELDG STEAM TUNNEL. 04100- 1
a

TYPEIDISCRETEr VA41APLE ( 0-100 U ;
;

CAUSEt"0" MAIN STEAM LINE W:LD'CRAC<S. .[
100% IS EQUIVALENT TO 450,000 19/HR AT 1030 PSIG
REACTOR PRESSUa!.

PLT STA 100% POWER

EFFICT3 INSERTION OF THIS MALFUNCTION CAUSES A' STEAM LINE LEAK AT
THE INSTRUCTORS S*ECIFIED.SEV!AITY 0-100%, WHERE 100% 19

-

2301 VALENT T) E 50,000 L d/ C _ L8 A < ON TWi "6" - M AIN 37 8 AWt

LINE AT NORMAL CPER Ai!N~i PRESSURE. D M AIN S T E AM '.I NE F LO W
INCREASES, DEACTOR PRESSUSE DiCREASES.AND' STEAM TUNNEL HIGH-
TEMPiRATURI C AUSIS ALGROU$ I *CIS !$0L'ATI01 WWICH:CLOSE9 THE '

MSIV'S AND ISOLATES THE L71<.- 1.6 E REACT 00 SCRAMS DHE TO
M$1V CLOSUME, THE MAIN TVS3INE TRIPS ON REV.ERSE P? DER, TnE
AUX BUSSES FAST TRANSFER TO THEIR=STARTU?'SOURCKS, AND~THE'
RECIRC PUMP's TF,IP. TdE FEED PUMP 3' OPERATE INITIALLY 0N RESI-
DUAL ST?AX AND ATTEMPT TO :RIST0RE:.W ATZd L* VEL. #EACTOR *RESSuo!'
INC RE AS ES DUE TO D EC AY HE AT. ' AND THE RELIiF, VAlv iS. C Di9 AT E
TO MAINTAIN PRESSURE. REACTOR LEVFL DECREASES DUE T0-THE MASS
LOST FROM RELI!F VALVE ACTUATION AND THg upcILAsp gegg
SYSTEMS OeERATE TO MAINT A!v REACT 04 WATER ~ LEVEL.

SYSicM I STE AM : TUNNEL -MI TiMa 0 2.3 3 A A-

SYSTEM II ST!AM. TUNNEL HI TEMP: C70334 t

CHANNil A G40U2 I !$0L RELA _Y3 NOT .RiSET _C215R
CHANNEL'3 GR000- ! ISCL RELLYS NOT RESET.- C20$r
MAIN STEAM LINE ISO. VALV!t NOT . FULL 0*EN= TRIP -LC?O?At
A CHANNEL REACTOR. AUTO SCRAM _C?O5R !
E CH ANNEL RE ACTOR AUTO SCR A9 - C20$R - .

. i

-R'!MOVAL OF THIS MALFUNCTION WILLK-RiOUIRE nEINITIALIIATISN. j
OF THE TRAINEP.

.REF: _4-1-$23 PCIS SYSTEM PtIDr1_FSA8 VOL.*'s M-304 MAIN;
i

- '
-

STEAMLSY5TEV 8110, M-3341SiNTILATION AA0!aTION- ~ r
MONITORING'SYST?M PSI 0r M-331 PRIMARY 1AND SECONDARY ;
CONTAINMENT:ISOLATIONLDIAGRA*r1v.-333 REACT 08, BLD3' j
VENTIL ATION FLOW: DI AJD A*. _ !

( REV. 3

.

_

''
-

- S
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! 1 /29/91 MAIN $ TEAM 17'

(a) TABLE I.C-1
,

!
''

$Y! TEM MALFUNCTIONS

MALF
EQUNO. MaLFVNCTION TITLE /3ANiE/CaOSE & EFFE

....... ................................................. ...CT NO.
........... .....

M5$11 M$L FLOW TRANidITTER FT 3-51 FAILUR? 1!020 a
i

TfDE: GENERIC (A-0) VAaI4?LE 0-100Y I
|

C AU5 6 : Ei.E CT n0NIC FAILVli IN FLOW TRAN$MITTto FAILS CJTPUT TO !
INSTRUCTORS SDECIFIED VALUE. 100% IS E;UIVALENT To rVLL

]RANGE OR SCALE. 1

PLT STA31304 00WE4

EFFECTS IN$ERTION OF THIS MAL'UNCTIDS CAU$E5 THE TCLICTED MSIN
STEAM LINE FL0w T D A Ns MI T T'R TO FAIL TO THF INSTRUCTOR $
3DECI'II) VALU; J-100v, HiaE 1005 IS FULL SCALE 0A RAN?E.4

IF THE FLOW TRAN;*ITTik 23 FAIL *D HIJ4?n THAN 4CTJAL ? Tram
FLOWe THE STEaN LIV! FL0w INDICATDR ON DANEL CO?, AND THE
TOTAL STIA9 FLOW I :01 C A TI D 3 ON rR.3.pt, pay (L 00; INCoEto eS.
THE FEi> VATER CONTROL SYSTiv SENSES A FriD FL0w/$ TEAM FLOW
MISVATCH Aie INCREA32S TnI $#ciD OF T HE 0*iRATING FEED

(~)'T
Put'P!. REACTOR WATER LEVIL INCREA3ES, AND THE FEED P U T* S

x_
MAINTAIN RfACTOR WATED LEVEL AT A 3LI1HTLY 411H"4 V ". L15 .
IF THE FLD' TRANS*ITTEA IS CAILrD L34!a THAN ACTUAL STEAM
FLOhr THE ST6A* LI11 FLO4 INDICATOR ON PANEL Cl? AND TH:
TOTAL STEAM FLOW IN0ICATION ON FR-0-74 ON PANEL C05 DEC#EAS!$.
THE FEED.ATEA CON'ROL 3YSTES SENies A FEED FL% /3Ti!M FLOJ
MILMATCH AND DECRIASE3 THE S3?ED OF THI OPioATING FIED DUMPS.
REACTOR wATE4 LEVEL D!CC.ias $ AND TkE Fet> DUYPt MAINTAIN
REACTOR 4AfiR LEVEL AT A SLIGWTLY LOWER V AL VE.
IF THE FEIDa TER CONTDOL SV9TIA It Il SIN"LE ELEMENT
CONTROL, NO itFECTS ON THE FEFDWATE9 CONT 80L SYJTEM WtLL
BE OBtiDVED.

THERE ARd NO ANNUNCIAT00S DIRECTLY AS30CI ATED dITH THISMALFUNCTION.

RENOVAL or THC VALFLNCTION oi? TORI $ THi ODiRATION OF THE
EFFECTED Flow TRAisv1TTER 'O NORMAL.

1EF: A-3 51 NuCLsAR 30 Ilio eIIS, v.1-T.' rEcosATr5 CONTQ0LSY3 TEM !!0, 1-1.JJ 134 i;<. e3e j:t 3 PAtt 2 FgEp.
WATER CONTROL SYSTES 3E<.

REV. 2

,,

wJ
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1/29/91 MAIN STEAM 18.ps
( TABLE I.C-1

SYSTEM MALFUNCTION!

MALF EQU
NO. MALFUNCTION TI TL E /161* C / C til! E I EFFECT No.

....... ................................................................ .....

4 $ $12 MSL PR!SSURE TRANSNITTEt, *T o-60 FA7LURY 13020

TYPE GENERIC tA-D) VARIABLE 0-100t

C AU$ t : E L E tit.0NIC FAILUk! |N PciSSURE TRANE*!TTE4 * AILS CUTPUT
TO INST 4VCTORS 57ECIFIiD V ALU5 100% !$ EQUIVALEN'
TO FULL RANGE OP SCALE.

PLT STA 100% power
,

EFF! CTS INSERTION 3r THIS MALFUNCTION CAUSES 748 SiLECTED MAIN
STEAM LINi PRES $U9E TRANS*ITTER 70 FAIL TO T.4E INSTRUCTO9S
SPECIFIED VALUE 0-100%, 44EDE 100T iS F 'i L L 3 CAL 4 OR 4ANGE.
THIT 8HESSURE TRAN.*ITTER >ROVIDi! THi ' 4 3. .I S U ' i REFERENCE
SIGNAL F04 DEN 3ITY CONP!iiAT!ON IN 'Hg r;fowA*;s C397q)(
SYSTEM AND THE MAIN STE AM LINE FLSw INDICAToaS. IF THE
PPESSUd! TRANS?ITTE# IS FAILED w ! *: H E R Td49 ACfla. S T i a ,1
PPESSUAE, TWC iiiAM LINi FL3W INDICATO. ON #ANEL CO*, ANDg3
THE TOTAL STEAM FLCW INSI* TION JN TR->./', PANDL.005(]' INCREASE. THE FEEDWATEA CONTROL SYSTi" SENSES A FEED
FLOW /STEA'4 FL0w MISMATCH AND INCP!4 sis T5 8 SPEES OF T4i
OPERATING FEtD PUM*S. REACT 00 WATED LhVil INCREASES, AND
THE FE:.D 'V "S MAIN' aid RfACTOR WATid LIV!L A' a HIGHER
VALUE. IF THE FEEDWATER CONT;3L SYSTEM IS IN SINGLE
ELEMENT CONTROL, 40 EF/ECTS ON Tk? FE*T4AT!? CONT 70L
SYSTEM WILL DE 03SESV!).

IF THi Pde$$U4! TRAVEMITTER IS FAILED LC4r SIMILAR 9UT
OProSITE EFFECTS WILL 3E OdSERVED.

THERi Aid NO AN9UNCIAT30.3 DIRECTLY AS?OCIATED iITH
THIS MALFUNCTION.

REMOVAL OF THE SALFUNCTION #ESTORis THE OPERATION OF THE
EFFECTE) 'RSSSUsi TRAYS"ITTcR T? 9 0 4 :O L .

REF: A-351 NUCLEAK BOILER *sI), 1-1.r.; :2?.0 VAT!? COVicCL
JYsTiM !!D.i *-1-JJ-104 3E(-a6ei VOL PART 2 FEEDWtT a

~

CONTROL SYSTEM G!s.

REV. 2

(3
%J |
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1/29/91 MAIN ST*AM SY
- - s

) TABLE I.C-1
''

SYSTEM MALFUNCTIONS

MALF EQU
NO. MALFUNCTION TITLE /AANGF/CAUSE & EFFECT $0.

....... ................................................................. .....

4S$13 STEAM LEAKAGE OUT0!DE CCNTA!Nv?NT 09039

TYPt: DISCRETE, VARIABLE (0-1000

CAUSE:RUPTUDE vF TN! MAIN stial PIPE J JST D01"3TREAM OF MSV-2,
100% SEVERITY IS EQUIVALENT TO 350,000 18/iR LEA 443E AT
1330 RIACTOR PRESSuaE.

PLT STx:100% 704t;

EFFECTS: INSERTION 08 THIS MALFUNCTION CAUSi! A STEA* LINE LCAK
AT Ti2 INSTRUCTSRS !PECIFIED SEVERITY 0-1031, 4WERE 100%
IS EJUI / ALEili TJ 0 0,00^ L9/8:e 04 THE Mall STESM PIPliS
JUST 03WNSTRhA1 0F *nV-2 AT '10-25342 $I $ E W EL 3. ALL 80VR
MAIN STEAM LINE FLOWS INC0 EASES WITH REACT 3R PR'SSURE AND
MAIN STEAM LINE FtES3U3ES DECCEASIri. RCACT09 YATED LEVEL
IlC4EAlis INITIALLY >UE To S~ ELLS THEN DECREASES TO NOR"Al AS THi
TV43!NE CheTRCL VALVE' CLOSE T4 .9AINTAIN REACT 3R PR'SSU4E.

I_.3 SENERATOR LOAS DECR*ASES ?Y ADDROXIVATELY 70 '4E. TUR9INE 3LDG
x/ VENTILATION TE4c3 ANJ AREA RADIATI]N !NCR~ASES. TuoeINE

SUILDING SUMP LEVELS INCRIASE AN0 CONDiNSOR MA<E-UP
INCREASES.

THE ANNUNCIATORS DIDECTLY ASSOCIATED WITH T HI S M AL F'JNC TION ARE:

1) TUnd SLDG VENT PANEL 23C131 TROU Li CJ12L-

2) COMMCN TURE 3LDG PIPE TUNNEL FLOSA DRAI.i SUM" LVL HI-HI - C212L
3) UNIT C TUA3 iLSG PIPE TUNNEL SUMD HI-il - C212L

REV0 VAL JF THIS MAL' UNCTION WILL REQUIRi 4dINIT!ALIIATION
OF THE TAAINER.

REF: FSAR VOL.5, M-334 MAIN STEA" SYSTEM 0110, M-334
VENTILATION RADIATION MON!T34ING SYST:1 P1Ibi M-330
TUR3INE ilD3 VENTIL1T!0', TEM 7 CONTROL SIAGRtM.

KEV. 2
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1 /29/91 MAIN STEtM ?0 |..

;

TABLE I.C-1 !

$YSTEM MALFUNCTIONS

MALF .EQU
.

NO. MALFUNCTION TITLE / ranis /CAUSE S EFFECT- NO.
....... ................................................................ .....

4

P.T A0 5 STEAM SEAL RdiULATOR-FAIL 3 OPFN. 03050
'

.f

TYPE:DI3 CRETE i
,

C AU$f MECH ANIC AL F AILURE OF'PC-2551 C AUS!$ OVTPUT .TO F AIL ' HIG4.

PLT STA TJAPINE STARTUa
' t

EFFECTS !NSERTION JF THIS MALFJNCTION C4JSiS T48' STEAM I f~ A L
. - ;

REGULATOR T0 FAIL.0 DEN. SEAL H5ADE9 PRESSURE A$ INDICATED
ON #1-2324 AND THE P2C INCREAt(3. SE AL= H E ADER_PRISSURI
13 LIMITED Bf HO-2,233/HO?o!3S' ( S POV-1/ 2 J WWIC4-DUM*S SEAL
STEAM TO FEE 04ATEL HEAT $R-All 4EA3f4 *R3SSURf STABILIZIt
AT THE SETPOINT OF HO-2423A/3. ' STEAM 3EAL HEADER-TEMPERATURE :
INDICATION ON T4-23!3,INC#!A513 SLIGHTLY A S . FLO1 TH ROUGH- TH E 0T EA M ;

5fAL HEADik INC&Easia. T43 OPERATon MAY OP!N.THd:.3TEnk SEAL '

HEADER MANUAL UNLOA0I93 VALV! 30-2543-T0 LOWEU PR?$?URE, ORi AT
LOADS'> *]fi CLOS! THE STEAM-;iAL SYJTiM MAIN SUPPLY' VALVE- 90-2323-

70-ISOLAT? Tn! STIAA S?5L ?!90LATOR A:O ALLOW Tu!TMo!NJTJESINs. [LEAK 0FF FTEAM TO SUPPLY THE. SEAL: STEAL SYSTEM.

THs#E ARE NO ANNUNCIA'0*S'DIRECTLYLASSOCIATED WITH'THIS '

MALFUNCTION.

REMOVAL OF THE MALFUN0 TION PESTORES~T45-05iRATION O' "

PC-25 51 TO NOR 4 AL.

RiF: N-304 TuntINE AND EXTRACTION STEAM' SYSTEM.P410,
1-305 VENTS AND ORAINS:K!$TERS-3r 4,<t'3. '

RTV. 3
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=
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1/29/91 M ', I N STEAM 21
,~.

) TABLE I.C-1s ,

SfSTEM MALFUNCTIOVS

MALF EQU
NO. MALFUNCTION TITLE / RANGE /CAUSE 3 E8FECT NO.

....... ................................................................ .....

MTA06 STEAM SEAL 4EGULAior FAILS CLOSED 030$0

TYPE DISCRETE

C AUSE:M EC HANIC AL FAILURE OF PC->351 CaVSE OUTSVT TO FAIL LOW.

PLT STA:TUR9INE STARTUP

EFFECTS: INSERTION OF THIS MALFUNC'!ON CAUSES Tm! YAIN TUR7INE
SEAL STEDI REGULAT00 TO FAIL CLOSE0. STsAA SEAL HEADER
PR2SSURE A5 IN01 CAT!D Di PI-212A AND TnE PPC DiCREASIS
TO 0. STEAV SEAL HEA329 TE"PERATUPF $2 CREASE 3 AND WAIN
CONDENSER VACUUV SLOWLY DEC9 EASES. THE 0*ERATUR MAY OPEN
STEAM SEAL ?YPASS V8LV- MO-2322 TO oAISE DRESSURE I4 THF
STEA,9 SEAL HiADER. IF TH: VALFUNCTION IS INSE4TES '4 H E N

TUR6INE LOAD IS GOEATE4 THAN 40%r NO EFFiCT3 WILL B"
OBSERVED DUE TO THE SELF SEALI4G FFFsCTS OF T 'd 5 TUR3INE.

( THE A '.N U N C I A T 3 d 5 DIR!CTLY ASSOCfa?ID VITH T4IS VALFUNCTt0N ?RE:\s;
STEAM SEAL HEADie LO PRESS - 200R

REMOVAL OF THE PALFUNCTION DESTORES THE ODfRATION Or
PC-2551 TO NORMAL.

REF: A-334 TUa=INd ANJ EVTRACTTON 9 TEA" S Y S T E 'i FtISr
M-303 VEI.T; A 'J D D#AINS HELT: JS 3, 4, t S.

REV. 1
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~1/29/91 NEUTRON MONITORING O
* *

.

*

TA3LE I.C-1
i SYSTEM MALFUNCTIONS

MALF EQU
NO. M AL FUNCTION TITLE / N AN31/ C AUSE $ E F F ECT NO.

....... ................................................................ .....

APRO1 APRM CHANNEL FAILS U* SCALE 05020

TYPs: GENERIC (A-F)

CAUS!:AVEPAGING ANPLIFIFA OUT&UT FAILS TO MAXIMUM

PLT STA 100% POWER

EFFECTS IN3ERTION Or THI3 XALtVNCTION CAU$is Tmt FELECT8D
ASKM CHANNdL TO FAIL UP$CALE. THE '9ETEL 01 THE INSTRO UNT
DtAwErr T4i RECORDER ON PANrL CS?r AND THE **C
POINT WILL REFLECT THE UP9 CAL! *EADING.

THE H I J H a.12 *2 H 04 INOP ASD 1IGH LI* HTS 09 DANEL C0' FO'
THE iFFECTi0 ASRM C H A N '4 E L ILLU*INtTT.
It THE AP1M CHANNEL IS NOT 6YPA?5EDr A 200 9 L O C (. AND
AN RPC HALF $ C R A v. SIGNAL IS GEyrR6T*0.

THE ANNUNCIATORS DIRECTLY A330CIAT(0 WITH THIS
M AL F UNCT ! T4 ARis

A AdRo h! HI INODERATIVE C?O5
* APTM HI HI IN0*iDATIV6 C20'
APRM HIGH C205
NEUTRON MONITORING SYSTEM. TRIP C?05
A CdANNEL AUTO REACTod SCRA* C20'
0 CMANNEL AJTO REACTOR SCRAM C205
83D JITH0iAW JLCC< C'0$

REMOVAL OF THIS MALFUNCTION'RE3T0*E0 THE APRM
CdANNEL TO NORMAL JPERATIOV.

REFERENCES: 9-1-$~?4 30WER P8N35 NS'JTADN ION!TORING SYSTEV
ELEA 0!A3RAAr M-1-JJ-1?$ POWTA RAN3EtNEUTRON
dONITORINL 3YSTEN *E<< M-1-$-2Q 01CS SYST;V ELEM
?!AGleMr <-1-S-3t DPS sy0t'9 ELEY DIAG 9A*.

Riv. 3
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1/29/91 NEUTRON MONITORING 1
,

,~^ TABLE !.C-1
'

v_ Sf' TEM * A L'UNC TIONt

MALF ECU
No. MALFUNCTION TITLE /R ANGE/C AUSE & E FFrCT NO.

----... --.--~~~.-------~~------------------------------------~~----~~~- ---~~

APR02 ADF* CHANNEL FAILS DOWN$CALE 03029

TYPE:GINE4IC (A-F)

CAUSEt0 DEN IN APRM AVER &3ING CIOCUIT

PLT STA 100~ #0.E5

EFFECT51THE CELECTED Asi IuAN it 3:29 0:WVSCAL: *xiN TWII'

,

MALFUNCTION IS ACTIVATED. THE PECOSDERS ON PANEL
CO$ AND ON THE INST:V VENT 00A4EC WILL IN.'I: lit
D0.NSCALE REGARDLE3S OF ACTUAL NkUT*0N FLUX LEVELS.
T4s DOW43CALE LIGC ! 04 iWE Il3'HUMiNT OR44 4 AND PANrL CSS
ILLUMINATE. IF THE SELECTED A P P ,* I$ NOT AYDASsED, A 000
dLOC< 3!3NAL I3 GENEaATid. I: Tn! as~)CliT'D 19M I*
UDSCALE WWCN THE aPPM IS 60WNiC8LEr A 4't HALF 'C2A9
UC;URS. IF TH: $ ! L i C ' 2 0 . P J V, I; (HaNN?L : OR CWANNEL b
R3M CNANNEL A 03 9 WILL GE9EoaTE AN APHd AiCCDENCE DOWNSCALE
$13NAL. THE Rii )NCCL L.TE ?1 i , ~ 0 0 ,4 344 rR 'tTI; 190<s

i ) idE R3M AUT0mATIC1LLY eY?Astiq. IF Thi FLIL80 DE8EDENC:
-

APRX IS SY ASSEDs Thi R3M NULLS AND TRANSEECS TO TTS
''

ALTERNATE REFERENCE A*RV. IF TWE 3ELc!TES APD4 CNANNEL
IS ?YPAS3E0r Te c !NSUT3 TO Ta: DESCTO: POSTrCTION SYSTi*
AND TO THE REACT 0c Manual CONTPOL SYS ES W!LL SE 'Y3ASSCO
NEGATING TME $ C 9 A 'i 0; RCD BLOf< SI3NAL5. TH3 ANNUNCIATDR3
ASSOC!ATi0 WIrn THIS MALFUNCT!DN ARE:

400 VITr0RA.AL JLOC< C'Or
A701 00W93CAu! C 115
A CHANNEL AUTO REA TSA SCRti C?05
0 CHANNEL AUTO RIACTOR Staa' C005
NdVTRON MONITORING SVS'iV tai * C?O"

REMOVAL 'J F THIS MALFJNCTION Rf5T07is Thi tELECT~D A SRM
CHANN'L TO NORMAL 00sRaTION.

REFERENCE 3: v-1-9-34 ?O4Ea Ra91E aEuTRON MONIT0e!N' SYtTES
ELEM DIA3RAAr M-1-JJ-106 DOWER 441rE NEUTRON
90NI*ORINS SYSTES G E << M-1 -3-2 0 4M C S SYSTES ELEM
DIAORA"i M-1-5-54 R39 3 Y STIi JL E'' DI AG 0 AS.

RIV. 2
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.. NEUTRON MONITORING =2

. . + . .
'

.

TABLE I . C-1
SYSTEM MALFUNCTIONS

MALF
E 10 'NO. MALFUNCTION TITLE / RANGE /CAUSC s EFFE....... .................................................'....CT NO.

........... .....

i

APR03 A*RM CHANNEL FAILS INOP ~

I.05100
TYPEtGENERIC (1-F)

CAUSE: COUNT CIRCUII OUTPUT FAILS TO ZERO

PLT STAT 100% POWER

EFFECTS INSERTION OF THIS M4L*'JNCTION CAUSES THE !!LECTED A?f"
CHANNEL TO. FAIL INOP. Tn! REC 08DERS 09 PANEL C05 AND-
ON THE INSTRU'4ENT DRAVER WILL INDIC ATE ACTU AL FLUX
LEVELS IN THE CORE. TK! INOP LIT E ONL THE INSTURMENT

,

DRANE9 AND THi HIGh-hISH OR INOD LITES ON panel CO3
ILLU,*INATE. IF THE SELECTED aPRM IS NOT AYDAS3EDr- A-
ROD BLC0K SIGNAL AND AN RDS TRIP SIGNAL If GENI *ATED.
IF THE SELECTED ADRM CHANNEL IS SYPASSEDs THE RSD BLOC <
ANC RSS SIGNAL IS NEGATED. IF THE 04AiER MODE SWITCH If
PLACED.IN COUNT THE A$RM VETE1 INDICATES 0 THE ANNUNCIATO#S:
A350CIATLD-WITH THIS MALFUNCTION ARES-

R0D WITHDRAW 4L SLOC< .C20''
A A*RM HI HI-IN0*E9ATIVE C?OS
9 AAR3 HK HI INOPi?ATIVs C'0 5~
ALCHANNEL AUTO REACTOR SCRAM' 'C?05
8 CHANNEL AUTO-RES.CTOR SCR4M C20'

REFEAEACESt 4-1-3-34 POWE- ROlGE. NEUTRON MONITORINO~ SYSTEM.
ELEM DIAGRAM, M-1-JJ-106 POWER RAHOE NEUTRON
MONI TORING SYSTE* OE<< M-1-S-20 Rics.SYST!* ELEM
DIAGkAM, :4-1 -3-S i A P S ' SY S T EM | EL'E' 0I \G R A'4

'

1

REV. 1
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TABLE I.C-1's / SYSTEM MALTUNCTIONS

MALF
EQU

NO. MALFUNCTION TITLE /4AdiE/CAUSE & EFFECT
...... ...................................................... -........ NO......

APR04 A*R* CHANNEL AVEPAGE C13CUIT DEVIATION 05120

TYPE:GENEPIC (A-F) VARIABL!r 0- 10 M.

CAUSE: ELECTRONIC OSCILLATIOV IN A**LIFIc1 2-3?. 10's S EV RI TY
EIUALS +/- 10% 00 4 6R. 03CILLATION HAS A 30 SECONO PERISD.

PLT STA:13J% POWit |
'

EFFECTS: INSERTION OF THIS #L' UNCI 04 CAUSES TWE SELECTIS,

A*RY CnANNEL TJ 03CILLATE WITH AN AMPLITU06
SPECI IE0 SY THE I.5TRUCT0a I" 4 SINUS 0TDaL MSNNER. AT 100Y
5EVEAITY, POWER '0VTPUT OF THE APo* CH ANNEL ' JILL V ARY AT A
PER!OD OF 30 SECONDS WITh A PEA < TO PEA < AMOL!TUDE
08 20". AT 100" 20WER AND WITH A SEVERITY OF 100%,
TMd 3 ELECTED APRN CWANNEL WILL VA 4Y FRO' 20% TO 110t.
IF THE OUTPUT OF THE APRd OHANNEL IS A30V: THE TRIP
SETPJINT (.58Wto2) AT A9Y TIME To: APRM CuAN1EL 19 NOT

gT BfPAS$dDr TWi HIG4 LITd3 ON THE ADAM *ANEL ANO DANEL C05t ILLUPINATE, A 40D iLJC< IIUNAL I, GIN;;aTED AN) T4E''
"AFRM HIGH" ANNUNCIATOR ACTUATES. THE METER ON THE
INSTURMENT ORadEer Rica20i; 01 PANEL 005 AND PLANT
P<0 CESS COMPUTER WILL INDICATE THE OSCILLATION IN APRM OUTpVT.
THE ANNUNCI AT345 ASSOCI AT ED WITH THIS MALFUNCTION A96:

R00 WIT 404AWAL BLOCC C?OE
A34M MIGH C105

REMOVAL 08 THIS AALFUNCTI1N DILL 2 DST 0AU Tdi ?>cCIFIED
APRM CH Afdst TO NO:4 MAL OPERATION.

REFERENCES: 1-1-S-34 *0w!R .1A11E NEUTRON dONITORIN9 SY?TcM
ELEN DIAGAAMi M-1-JJ-106 POWEd RANGE NYUTRON
MONI T O: Getr 5-1-S-il 9MCS SYSTEM ELEM DIAGRiM.

REV. 3
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' L1/.29/ 91 NEUTRON MONITORING 4_
-

-q

-TABLELI.C-1
!YSTEM M ALFUNCTIONS

MALF EQU
NO. MALFUNCTIO

. . . . . . . . . . . . . . . . . . . . . . ,. . . . . . . . . . .'l - T I T L E / 1 A N S E / C A U S E S E F F E C T NO.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -

APR05 APRM FAILS TO TRID~DOWNSCALE 050901

TYPE: GENERIC (A-F)

CAUSE: RELAY X3 STICKS SHUT

PLT ST A:RE ACTOR SHUTOOWN WITH- ADAM SU3VEILL ANGI! IN PROGDESS

E F F ECTS :I N$ ERTING THIS 1AL FUNC T I0FC AU313. T95: MWW C AL E,
j

RELAf K3 3F THE SELECTED APRM-CHANNEL TO STICX.
IN THE EN*RGIliD OR SHJT.ovSITION.: THIS PSEVENTS I
TRANSMITTAL OF THE DOWNSCALE TRI?! SIGNAL TOTTHE- o
REACTOR PROTECTION-SYSTEMr-THE-RE4CTOR=*ANUAL i

CONTROL SYSTEMr THE P30 CESS COMPUTEar*THE PLANT- !
ANNUNCIATOR-SY3 TEM AND THE 004NGCLLE LIGHTS 10N-
THE~CO3 PANEL. THE'RECOR>iR ON THE C05LPANEL -i
AND THE NETER ON TriE INSTRUMENT DRA >ERE DILL:
CONTINUE TO INDICATE * ROPE *LY AND THE WHITA 1A DOWN5C ALC LIGHT 9 ON THE INS * RUM NT- D R A WE R' WILL

,

V ILLUMINATE IF THE A?RM LEVELt FALLS MLOW TH E'-
-

DOWNSCALE TRIP S E T P OI N T . -. I F - THE M ALFUNC TION L 13-
INSERTED UHEN A 00WNSCALE SIGNAL IS P9ESENT, 10-
EFFECTS WILL PE SEEN. ,

'

THERE ARE NO ANNUNCI AT093 -DIRECTLYi AS 30CI ATED WITM
THIS MALFUNCTIC4.

REMOVAL OF THIS M AL Fit" TI *)N WILL : 93STOR" TH E ILS E L E C T E D L
APRM CHANNEL TO P10PER OPERATION.

'. 'I

'lE F E R E N C E S : *-1-S-34 POWER '9ANG E NEUT90N *0NITOR'MYhTEM
ELEM= DIAGRAM.

'

REV..1
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T ABLE ~ I . C-1 f
*

~ SYSTEM NALFUNCTIO:4S r

MALF
. 'EQU

'

NO. MALFUNCTION TITLE / RANGE /CaOSEL%.EFFECT NO.-
....... ................................................................ ..... ;

APR06 APRM FAILS-TO T RIP INOPERATIVE 0510f)
'

TYPE: GENERIC (A-F)-

CAUSE:FAILUAE OF INOP TRIP RELAYS K 1 ', . A N D K3

PLT STA:1 D% POWER 04 ASRM SURVEILLANCE'

EFFECTS:INSERTIMG THIS'MALFUNCT!ON.CAUSESLRELAYI <14 AND NB .

i- TO STIC< IN THE ENER3ITE0 STATE.- THISLcREVENTS
T4ANSMITTAL OF THE INOPERATIVI.TRI'-SIGNAL-TO Tug
REACTOR PROTECTION.SYSTEMi THE,REACTO9:MANUALLCONTROL.
SYSTf% - THE PROCES S COXPUTi?r THE L PLANT ANNUNCI ATOR
SYSTEM AND THF HI-HI/INOP LIJHT3 OH T9i-C0f:PA9?L. TH2
RECORDER ON THE:C05 PANEL AND'THE METER ON THE' :

-

INSTRUMEr1T DAAWER WILL CONTINUEoTO INDICATE PDO*ERLY. o

IF THE MALFUNCTION IS INSERTED AND AN. INOD : SIGNAL IS-

i ALEEASY PRESENTi 40 E8FECTs-WILL E@ di!N.
pi -

d THERE ARE NO ANNUNCIAT045 CIEECTLYaAS*]CIATED 41T4 ,

THIS MALFUNCTION..

j. REMOVAL.OF.THIS fiALFUNCTION 4ILL: PEST 3RioTi~5
i SELECTE0 APRM. CHANNEL TO *ROPia OPERATION.L
1

T|- REFERENCES:- M-1-S-34 POVED-RANGE-MONITOR.

REV. 2
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SYSTEM-MALFUNCTIONS
[

4MALF
. . . -EQU

NO. M4LFUNCTION TITLE /RAN3E/CAUSE SEEFFICT - *

....... .......................................................'.........-NO......
,

?

APR07 APRM FAILS TO-TRIP V3 SCALE (HI) 05030

TYPE GENERIC (A-F)

CAUSE RELAY K2 STICK 3 SHUT >

PLT STA REACTOR POWER INC15ASE OR APR* SURVIILLANCi f

EFFECTS: INSERTING THIS MALTUdCTION CAU3ES-THE U'$CALE 'HI t

REL AY <2 0F THE S7LECTED APRM CRANNELL TO~'STIC<<IN. II
THE ENERGIZE 0 OR SHUT POSITION.--THIS PREVINTS ;

TRANSMITTAL OF THE UPSCALE *I TRI*iSIiN3L.TO.THe ~)

REACTOR MANUAL CONTROL SYSTEM,;THE oROCESS COVPUTER,
ITHE PLANT ANNUNCIA10R SYSTEM'AND THE UPSCALE 4I

LI3 HTS ON THE CCS PANEL. THE RECORDERHON Tdi C05
PANEL ANJ T'4E i!TER ON TH E I N ST RUM E NT;--_D R A JE 4 JILL
CONTINUE T0 IN01CATE PRCPERLY1AND THE AMBES UDSCALE- si

LIGHT S ON T HE INSTRUMENT DR4WER WILL? ILLUMINATE:IO

{'
Tdi APRM LEVIL RISES 430VE TME UPSCALE TRI? SET?0!NT.
IF THE-MAL! UNCTION I INSE4T!3 Wh!N AN UPSCALE- 1g
HIGH SIGNAL IS * RESENT, NO EFFECT3-WILL DE SEEV.:

_ j
i

THERE ARE NO ANNUNCIATORS DIRECTLY ASSOCI ATED WITH. J
TiIS MALFUNCTION. |

REMOVAL OF Td!S MALFUNCTION WILL PESTORE-THE SELECTED- 4
APRT CHANNEL TO PRUPGR OPraATION.= y

i

REFERENCES: M-1-3-34 POWS 9 RANUE VONIT04~ILEt1 DIAGRAM,

REV. 1 H
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SYSTE9 MALFUNCTIONS- 1

RALF
..

NO.I
.EQU-
'

NO. MALFUNCTION' TITLE / RANGE /CAUSE t-EFFECT'
'

!

4

'

.1

APROS APRM FAILS TO TRI? UPSCALE'H2-HI- 05070 if
.

TYPE: GENE 4IC ( A- F) h
e

CAUSE: RELAY K1 FAILS TO:ODEN l
:t

. , , .
.

.
- a

PLT STA: REACTOR POWE8 !NC D E ASE OR ' APR* L CH e NNEL SURV?ILLFNC E "I-

E F F EC T3 :I1S ER TION 'J F - THIS MALFJNCTION.-CAu3is T C *ELECTin-
APRM'HI HI TRIP RELAY.TO FAIL TO DEENERGIZE. . T HI S-- 4
PR EVENT S - T R AN S|*t TT AL .0 F THiD HI3&i-4 2 Gd 'T DID SIGN 4L T0- !
THE REACTOR PDOTECTION SY ST EMe " DL ANT Pit 0C ES SJ COMPUTFR, '[
HIGH HIGH OR-INOP LIiHT ON-TH! C)5 PAH LiLAND TH"; '

PLANT 1 ANNUNCIATOR IF15ENE9ATED. .THE METiR=0N-THE
'

INSTRUMENT 3 RAW!R AND RiCOADED ON3P1NEL COS WILL
INDICATE PROPELLY2ANDsTHi HIGM-HIGH LIGHT ON: TH:
INSTRUMENT DRAWER WILL ILLJMINA?i, IF; A HIGH-HIGH TRIP: 4
SIGNAL IS' RECEIVED. IF..THE! MALFUNCTION I'S. INSERTED AND-
A HIGH-HIGH TRIP I S ALR E ADY P8 ESENTi N0' if F EC T3 t!LL 'd [

'

Q S!!N. '

THERE ARE NO ANNUNCIATORS DIRECTLY--ASSOCI.fTED WIT;H.;
THIS MALFUNCTION.

REMOVAL OF THE MALFUNCTION PETURNSTTHEIA#D1
CHANNEL ODEDATION-TO NORMAL.

'
;

-REFERENCES:- v-1-3-34 POWID RANGE NEUTRON 30MITORING ~l

_SYSTEA ELEN DIAGRA9..
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TABLE I.C-1' -i
: S(STEM MALFUNCTION $'

' "p,

MALF EQU
'

NO. MALFUNCTION TITLE / RANGE /CAUSE.& EFFECT' N0.
.. ..... ..................................... .......................... .....

IRM01 IRM CHANNEL FAILS UPSCALE (03030
.

TYPE: GENERIC 14-H)
9.

CAUSE:0PERATIONAL AMPLI*IER FAIL 3 TO *AXIVU1.

PLT STA: REACTOR =STARTUP- .

J
.. . . . a

E FF ECTS : INS ERTION Q F 'T HI$ M ALFUNCTION - C AUSE S TH E / $9 ECIFIE'b '

IRM TO FAIL UPSCALE AND REM AIN= UPSC ALE' IRRESPEC TIVE. _

l
0F THE DETECTEJ NEUTRON =FL',iX L-EVEL'OR'AAN3E SVITC";POSITIONF.: :
THE RESPECTIVE RaCotDER WILL FOLLOW T42 METER OUT*UT. A
IF THE RsACTOR. MODE' SWITCH IS NOTiIN-RUN-AND;THE IRM:IS-

. q

NOT WYPASSEDr A R3D BLOC < AND 'A rR E ACT')R H AL FS CR AM .0CCURS. J
THE HISH AND HIGH ,11GH 03 INO: LI1 HTS :0N-- DANEL; C DS AND

i

~

,

1

THE HIGH LND UPSCALE HIGH LIGHT 5;ON THE IOM D4 A'4ER L ILLJMIN ATE . 5!

IF THE MODE SWITCH IS.IN RUN AND THE-COMP eI0t APRM.CHANNELz '

I S 00'4N SC ALE, A ' RE ACTOR H AL F-S c o AM AND A 9 LOC <)DCCURS.- ,

s ;

THE ANNUNCIATORS DIRECTLY ASSOCIATED WITH THIS MALFUNCTION'4RE::-

a

I Ut HI-HI INOP - 2")5L
ROD WITHDRAWAL' BLOCK --205n l

'

IRM HIGH - 203L
NEUTRON MONITORING-SYSTEM' TRIP'-0205L--
A CHANNEL RdACTOR AUTO SCRAM 205R~
D CHANNEL REACTOR AUTO SCRAM..-1205R-

REMOVAL'0F.TM MAL' FUNCTION, RESTORE 3 THE!3 ELECTED
: .

(:

IAM CHANNEL.TO?N09 MAL OPERATION. >- a

REF: M-1-S-3T STARTUP_ RANGE' NEUTRON Y.ONITocINGLSYSTEM; I

E L DI D!AGRAMr M-1 -S -2 0| RM C S . 5 L E.C DI AG R A.Vr 4 M-1 -S-5 4
REACTOR PP0TECTION_ SYSTEM ELEM-DIAGSAM.-

i
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! TABLE I.C-1- |

A SYSTEM MALFUNCTIONS.

MALF' -
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EQU' 5

NO. MALFUNCTION TITLE / RANGE /CAUSEE& EFFECT -NO.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -
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-
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IRM02 IRM CHANNEL FAILS DOWNSCALE 03033

TYPE GENERIC (A-H)
e

C AUSE 0PER ATIOUL AMPLI FI ER OUTPUT 'AILR TO'ISR0
_t

PLT STA REACTOR STARTur'

EFFECTS:INSE97 ION OF THIS MALFUNCTION CAU$iS THE SPECIFIED: IRM
TO FA!.L DOWNSCALE AND= REMAIN 00WNSCALE.cIRRESPECTIVE OF-
TME DETfCTED Nd'JTPON FLUX _ level'0R1RA43E SsITCH' POSITIONS. ,

THE RESPECTIVE RECORDiR 'WILL FOLLOW.THd METER--00T?UT. |
IF THE REACTOR MODI GWITCH IS NOT AN>RU4e THILIRM IS NOTL '"

BYPASSED,-aid THE.'IRV'RAN9d'SWITCHtIS>NOT104: RANGE 1r<A'-

ROD BL3C< OCCURS.- THi DN S C L.~ L I G H T '.ON P A'N EL C04 AND'THE
00dNSCALE LIGHT ON THE IRM DRAWiR_t ILLVMINATE. -t

LTHE ANNUNCIATORS DIRECTLY. ASSOCIATED WITH'THIS MALFUNCTION ARE::
'] 1/

I4M: D0 hSCALE 203Lg
ROD WITH0 R AW AL BLOC K :- 2059_

REMOVAL-OF THE MALFUNCTION. REST 0AES THEESEdiCTID.'IRM-
CHANNEL TO NOAAAL OPERATION.-

REF: M-1-C-47 STARTUP RANGE N3UTRON MONITORINCSY3 TEM
ELES DIAGRA V M-1-3-23 RMCS ELEC DI AGR A% -
M-1-S-54 REACTOR' PROTECTION SYSTE.0 ELEM DIAGRAM.' '

i

REV. 2
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~ SYSTEM MALFUNCTIONS.

MALF
. ..
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EQU

NO. MALFUNCTION TITLE / RANGE /CAUSE & EFFECT. No.
....... ................................................................ .....

IRM03 IRM CHANNEL FAILS 190P :03070. .

,

t
TYPE: GENERIC (A-H).

CAUSE:HIGH VOLTAGE POWER SUPPLY FAIL'S LOW

PLT STA: REACTOR STA9TU?-
f

EFFECTS:
_

INSERTION OF THIS-NALFUNCTION CAUSES-THErSPECIFIED IRM! 1
T 3 -- F A I L DOWNSCALE AND REMAIN 00VN SC AL1 IR DE S PEC TIVE ; 05 i
THE DETECTED NEUT40N FLUX'LEVELiO4 DANG'- SWITCHJPOSITIONS.' !
THE RESPECTIH 1EC3R0:R WILL FOLLOW TUL METER 0UTPUT.: ;
IF THE REACTOR MODE'SYITCH IS . N0 T INildN ' AN D. THe, IRv IS NOT'
EYPAS$ED, A.R00 SLOC< AND A REACTOR: Hale 3CU M. OCCURS..
THE DNSCL AND HIGH-HIGT OR INOP' LIGHT 3 DON; PANEL C05.AND 't

AND THE INOP AivD'DJNASCALE LIGH'S ON rs IRM D44WER-ILLUMINATE.
N

/ THE ANNUNCIATORS DIRECTLYiASSOCIATED W;TH.TWI31 MALFUNCTION ARE: 'i
iIRM hl-HI 1903 - ?0EL 4

IRM DOWN3CALE - 205L '

ROD WITHDRAWAL ~9 LOCK - 205_R
IR4 HIGH -~205L

i

A CHANNEL REACTOR AUTO SC9AM --2054!
B CHANNEL REACTOR AUT3 SCRAM -'205R-
NEUTRON' MONITORING SYSTEM TRIO 205L--

REMOVAL OF THE MALFUNCTION RESTOREJ-TMi S:L EC T ES ~-I R *'
CHANNEL TO NORMAL OPERATION. -

REF: M-1-S-37- ST ARTUP AANG E ENIUT RON MONIT0i:N3 LSYS TEM.
ELEM DIAGRAM, M-1 -3-20 MC S ? ELET DI A 3 c AMr ; * .1-S-54 -
. REACTOR Pc0TECTION 3fST:1 ELEP n iG k M.
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StSTEM. MALFUNCTION 5 I

1
-MALF

. E 'J U 1

-....... .........................'ON TITLE /RAN95/CAUSE 5 EFFECT.NO. MALFUNCTI NO. . l
........................... .......... ..... -

i-

IRM04 IRM CHANNEL DETfCTOR! STUCK '01020: ,
,

i
TYPE:GINERIC ( A-H)

;1

CAUSE: DETECTOR DRIVE' POT 0:' BINDS i-

. PLTgSTA: REACTOR STA4 TUP

EFFECTS:-INSERTION OF THIS MALFUNCTIO CC4dSiSLTH7|$ELECTE01-19M j
DETECTOR TO-STOP AT'ITS PRISENT PO3ITION-WHETHER MOVING l
OR STATIONARY. TH E D ETiCTOR WILL .-NOTMI5*09D' TO SNW 1

: INSERT ORLWITHOFAWAL SIGNAL.< THi1DETICTOR WILL CONTINUEi -

-TO MONIT09- C0AE NEUTRON' FLUX LIVELL ADJ ACENT TO ITS 4

LOCATION IN THi-CORE.
'

' '

i

NO ~ ANNJNCI ATO R S A R f . DIR ECTLY ' A 5(O'CIAT E D O TT H . Ti!S > M4 LF JNC TION.

-R EMOV AL 0F TH E MAL FUNC TIO N R ESTOR E$ T45. S ELECTID IR* Y
CHANNEL DETECTC' ORIVE'TO NOR*AL OPERATIO:N.

REF: M-1 -S-3 3. ST A RTUP- R ANG E B ETE CTOR 'O RIVE' ELE 4 SI tGR A".
m
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f
V SYSTEM MALFUNCTI0iS

MALF- EQU- - ,

''

....... .................- M A L F UNC T I ON T I T L E / R A N'iE / C 4 U S E 15 E F F EC T
NO.

. .O .
N

............................................... ... . 3

IRM05 IRM-CHANNEL FAILS TU TRIP'INOP.' 03070- *

TYPi: GENERIC (A-H)

CAUSE FAILURE OF RiLA!Sr <14(?fCfDiff e rGrH) ,

PLT STA: REACTOR STA? TUP ~0R IRM - 300V~ILLANCE~TJSTING.-
a

E F F EC TS : INS E RTI ON O F THI S' M AL FUNC TION . C AU S E S ,TH E T10P T RI P-- REL AYx
11A FOR THE INSTRUCTOR: SPECI FI D I*M TO' RE M AIN ;19 THE ~
ENERGIZED 3R SHUT POSITION. IF-THE SELECTED!IR* ORAWER.

-DOES NOT H AVE AN IdOP' SIGNAli PRESENT- AND TH ELMALFUNCTION: 1'
IS INSERTEDr THE'INOPJSIGNALS FOR--THE REACTORvPROTECTION-
SYSTEM AND TH~ PLANT ANNsNCIA'so.WILL;NOTaACT!)AT* IF AN
INOP-TRIP SIGNAL 10 RECEIVED. -If THE LIRM 'ORAWER, HAS At
INOD SIGNAL PRESENT WHEN THE MLFUNCTION IS INSERTED, NO-
EFFECTS ,'I L L ? E - S i E N .

THE INGTRUMENT ORA 42R AND THE'IiM METIRS AND REC 090rRS ON(5
-

THE C05 PANEL /ILL INDICATR T E ??OPdR FLUX.4 WOWEVERr I' THC
IRM TRIPS INOD THE. INOP LIGHT. ON- THE :COS PANEL WILL1NOT-
ILLUMINATE AND Td! ROD ELOC<Sr PPS TRIP Si . A NT PL ANT? ANNUNCI AT3RS t

WILL NOT ACTUATE. THE IN00 = LIGHT ON T HE ' I M DR A WE R T IS NOT '.-

EFFECTED 3Y THE' mat. FUNCTION.
?

<

THERE ARE NO.ANNUNCIAT3'S-DIRECTLY? ASSOCIATED-WIT 4lTHIS!
MALFUNCTION.

|- REMOVAL OF THIS M ALFUNCTI 3N R ? STORES 'THE f 40RM AL- !

.

.

| -OPERATION OF PELAY X1:AND-THE NORMAL 0*FRATION I

0F THE IRM.
-

t

(. REF: M-1 -S-J 7 /$ H . !r 4r' SEER'10. INTiQMEDIATE RANGE--

: MONITOR ELECT 2ICAL SCHEMATICHDIa,;tA%

p REV. E'
~
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SYSTEh_.MALFUNCTIO4S

MALF
, . EQU

NO. MALFUNCTION TITLE /AANGE/CAVSE ILE'FECT NO.
....... .... ......................................... ................. ..... .

IRM]6 IRM CHANNEL FAILS TO TRIP DOWN3CALE= 03060
|

TYPE:0ENERIC 1A-H)
1

CAUSE:7AILURE.OF REL AY3r' K2 ( A-H)

PLT STA: REACTOR STARTUP OR I R '1 SU'VFILLaNCE TESTI1G

EFFECTS INSERTION OF THI5 MLFUNCTICH: CaVSES T4E - S0WN S C A'LE LTRIP
AELAY d FOR TWE INSTRUCTOR JPiCIFIED;IR'4 TO DiMAIN:IN THi:
ENEF.GIZED OR' SHUT POSITION. - 1: THe 3 ELECTED!.I49:04AWER

~

DOES NOT HAVE-A 00WNSCALE SIGNAL PRESENT_AND-THE: MALFUNCTION!
IS-INSERTE0e THE 30WNSC ALE SIGNALS F03 THE-REACTOR MANUAL-

CONTROL S/ST*,M AND TH E ' ANNU*'C I A T0 9- WILL NOTRACTIVATE.
IF THE MALFUNCTION I$ INS!RTELON - At DRA 450 VI'M A-
-DOWNSCALE SIGNAL 4LREADY'PRESENTr NSLEFFECTSEVILL'8E SECNe.

THE. INSTRUMENT ORA H R ANO TWI I'43 - MET IRS HO 08 CO RD ERS ON
THE C05 PANEL WILL INDICATE THE-PRoodR' GELDING.t :HOWEVie r_

IF-THE Iri C i ANNEL 00TPLT. Is LE3 3- TH AN 'Td ' 00W1SC AL E1S ETPOINT, :

THE DOWNSC ALE LIGHTS 04 THE - COS P ANEL ~~ wit.L NOTEILLU*'IN ATE.
THE 00WNSCALE LIGHTS _ON T43 I4M F AWE 4 1RE'NOTDAF:ECTE9 BY
THIS MALFUNCTION.

REMOVAL OF THIS MALFUNCION WILL R E STOR S '. T ui' NOR M At.-

OPERATION OF RELAY <2 AND_THELIFM-CuAyggt=, - ;

1
REF: INTEdMESIATE RANGE 9 NIT 00 M-1-E-37'EU CTo! CAL- |

*

SCHEMATIC ~OIAMAM. |
'

'
I:

i REV. 2 I
'
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i TABLE'I.C-1
. SYSTEM MALFUNCTIONS.

MALF :EQU a.

No, M ALFUNC TION TITt.E/ R ANGE/ C AUSE S E FFRCT NO.
....... ................................................................ ..... -

IRM07 IRM CHANNEL FAILS TO TRIP. UPSCALE HI 03050
i

TYPEtGENERIC (A-H)
.

CAUSE: FAILURE OF RELAYS, K3 (A-H) ;

*

PLT STA REACTOR STARTUP OR IRM-SURVEILLANCE TESTING

EF F ECTS: INSERTION OF THIS W LFUNCTION 'C S USiS TmE U? Sd 4L E TRIP REL AY.~ l
K3A FOR THE INSTRUCT 0A SPECIFIi> IRM TO REMAIN IN THE
ENERGIZED OR SHUT P3CITION. IF THE: SELECTED IRT DR AWER- '

DOES NOT HAVE'AN UPSCALE HIGH.T9IP--SISNAL.PRESENT AND TWE
MALFUNCTION IS INSERTEJi THE *E1CT!)R MANUAL CONTROL Sv3TES'
ROD 3LOCC AND PLANT ANNVNCIATOR WILL NOT ACTIVATE. ~-I F THE--

MALFUNCTION IS INSiRTED AND-AN UPSCALE HIGHESIGNAL IS-
ALREADY PRESdNTi NO EFFECTS WILL ni SEEN.

. .. ,-

THE INSTRUMENT DRAelER AND THE-19M METERS ON THE C35' PANEL
'

WILL INDICATE.THi PROPER FLUX.- HOWEVERe'IF TuE HI. TRIP. '
'

SITPOINT IS EXCEEDEDs THE US$C ALE riI LIGHT .ON THE: C05 #ANEL
WILL'NOT ILLUMINATE.- THE UPSCALE HIGH LIGHT?ON THE IOM '

DRAaER IS NOT EFFECTED EY THIS 1ALF9NCTION.

NO-ANNUNCIAT053 ARi DIRECTLY AS30CIATED WITH THIS MALrVNCTION. .-

REMOVAL OF THIS HALFUNCTION RESTOCESiTHE~ NORMAL-0*ERATION.0F l

RELAY X3 AND THE I49 CH4NNEL..
1

REF: M-1-S-37 INTERMEDIATE R LNGE:-MONITOR . ELECTRIC AL-
3CHEMATIC DIAGRAM.
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, 1(3')- SYSTEM-MALFUNCTIONS 1

TASLE I.C-1 l

4

i

MALF
.. ._ -EQU.

NO. MALFUN TION: TITLE /RAN1E/CAJ3E &-EFFECT- NO. 1

;....___ ___.....__........._-.........__ .__ ..___.......___....______.. ......

IRM08 IRM CHANNEL FAILt.TO TRIP UPSCALE-(HI HI) :03040..
!

TYPE: GENERIC (A-H)

CAUSE:FAILJRE'UF RdLAY$r K!. (A-H)

PLT STA: REACTOR STARTUP 0? IR1 SURVEI LL ANC E T!3 TING-

EFFECTS:INJERTION OF THIS MALFUNCTION CAUSE'S Tdi UPSCALE TRIP-R! LAY!
K4A FOR-THE. INSTRUCTOR SPECIFIED lam TO RFMAIN IN THE
ENERGIZED"OR' SHUT POSITION. IF THE SELECTfD.IRMLDRAWER' '

DOES NOT WAVE AN UPSCALE HIGH-HIGH SIGNAL-P0iSENT"jugy
THE MALFUNCTION:IS INSECTEDr THE.HI.HI TRIP SI3NALS FOR
THE REACT 04 FROTECTION !YSTEM AND THi PLANT.ANNUNCIATUR<
WILL NOT ACTIVATE. I8 THE Y.ALFUNCTION IS' INSERTED ON-
AN IR* CHANNEL WITn AN UP3CALE WIGH-HIGH 4ISNAL ALREASY
PRESENTr NO EFFECTS WILL ?E SEiM.

h(~N
ThE INSTRUMENT DRA45R'AND THE'IRM METERS'ON'THE C05:: PANEL
WILL INDICATE THE PAODiR FLUX.= n0WEV!b IF-THE HI HI
TRIP SETPOINT-IS EXC EED Dr. THE UPSC ALE' HI- HI- LIGHTS D ON THE-
COS PANEL WILL NOT ILLUMINATE. THE UP3CALE H I G H- H I 'i H 1 LIGHTS:
ON THE IRM DRAWER-ARE NOT EFFECTED SY THE' MALFUNCTION'.

TnERE~ARE NO-ANNUNCIAT0;S;DIRECTLY AS30CI AT ED ' WITH THIS--

MALFUNCTION.

REMOVAL OF THIS MALFUNCTION ATLL RESTORE-THE NORMAL'
,

ODERATI0l4 0F RELAY K4-AND THE;I;M CHANNEL.-
_

REF: M-1-3-37 INTiiMEDIATc RANGE MONITOR ELECTRICAL ~
3 CHEM ATIC-- DI AGR AL

REV. 2
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-

| %

> TABLE I.C-1.'
SYSTES MALFUNCTIONS |

MALF EQU
NO. MALFUNCTION T!TLE/44NTE/CA>JSE ! EFFFCT NO.

....... .. .............................................................. .....

L?R31 LPRM : !LS UPSCALE 04030

TYPE: GENERIC (XX-YY-ZI)

CAJSE:DiTECTOD SHORT CI*CUIT

PLT STA:130% D0W54

EFFECTS: INSERTION OF THIS aALFUNCT.ON CAU$dC T,e 3dLECT:D L'R4
TO FAIL L'OSCALs. IF A '00 %)JACINT T3 Ts: FF:CTED L*RM
I3 SELECTED ON THE 400 ! ELECT R?LAf PA*ELi THC LFlM
INDICATION ON THE F300 ROD BISPLAY AND THE ASSOCIATED R7M
CHANNELi IF SELICTED TO T'4s La9"'S POSITION WILL IND: CAT!
UPSCALS. THE AS33CIAT20 A PRM/ 4 9M CHANN?L AIE7 AGE IN0!C\ TION
IN;9 EASES PRODGRTIJNAL TO TWE I '.' C R E A 6 ? IN L'av. C o ut. ' S . TWI
HICH LITES FOR THE SELECTED Lodv ON TWE ASSOCIATED A?PM/LDR"
CHANNEL cad!N~T AND TH2 FULL COD 2 OTSPLAY ILLU1TNiT". THe
PRCCIS2 C04PJTED ILL IN0! CAT: TH: LPCM'S U* SCALE R ADIN3.'

,-
s i

' THE ANNUNCIAT0a3 O!?iCTLY AS5' CIA?iD WI'h IWIS MALFUNCTION ARE:'--

LPRM HI54 205R-

R!MCVAL OF T .H 3 VALFVNCTION RESTORE; TWE 3 E L E C T ri' LPRM TO
NORMAL OPER ATIP .

REF: M-1-5-34 POWEP RANGE NEUTRON MONIT0 DING SYSTc"
EL E'!E NT A 1Y O!AG9AM,

REV. 2
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' TABLE 1.C-1
S(STEM MALFUNCTION $-~

-

,

MALF :EQUL ;

No.- MALFUNCTION: TITLE / RANGE /CAUSE,1 EFFECT- No,- J
....... --...........-----------.........---------- ....-------......- ...---- 1

.- . . . !
LPR02 LPRM FAILS DOWNSCALE- 04034

i

TYPE: GENERIC-(XX-YY-ZZ)
- - - - g

CAUSE:0 PEN IN LPRM DETECTOR ;.>:
o: -

PLT STA: 100% POWER

EFFECTS: INSERTION 0F THIS MALFUNCTIONLC AUSiS TH6"! ELECTED LPRV 1T0--

FAIL-DOWNSCALE. .IF A R00 . ADJ AC ENTE TO THE E F F EC TE D i LPRM'IS' :j>

5 EL ECTED. ON' T HE R1D - S FLFC T- Wil AY L P AN ELE TdE L$RM T OIC ATION - d
ON THE FOUR-ROD DISPL AY AND T4EJ As;;0CI ATib R F8 : CHANNEli I8

'

'

SELECTED T0 THE.LPRMLS-POSITION.'WILL IN0!CATE DOWNSCALE. 'l
THE ASSOCIATEDcAPRa AVERAGERINb!CATIOT DECREAC3?:
P POPORTION AL TO TH E- D.:C RE 8.S E' TC LPav. - COUNT S . - iT 4?:. LOW AND-
DOWNSCALE. LITE 3'ON THE,AS7]CIATEDmASAM/LPTt,C4A9EL CA9IN5T--
AND THE-FULL CORE DISPLAY ILLUMINATE. :THEDPROCESS COMPUT*R:
WILL INDICATE THE LPRM'S 00VNGCALE'DEADING.:

\ THE AN.NUNCIATORS.DIRECTLYLAS40CIATE EWITH THIS-MALFUNCTION ARE:
'

7

LPR1 D04NSCALE~- 205A: A,

REMOV AL OF THE MALFUNCTION RESTORES TdEi3 ELECTED: LPRM'
T0_ NORMAL OPERATIOT. .[;

4
REF:. M-1-$-34-PO4ER RANGEE-NEUT30N190NITORING SYSTEN j

ELEMENTARYLDIAGRAM.- +

9
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~ 1/29/91
~-

N(UTRON MONITORING '1 83
,

TABLE.IAC-1'
SYSTEM MALFUNCTIONS-

,

MALF
. . .

.

&

EQU*

NO. MALFUNCTION TITLi/ RANGE /CAUS!
-

....... .............. ...... ....... ...................'EFFICT -NO. 4 ;
............... ....

;,

RBM01 RBY CHANNEL FAILS DoSCALE 0610Y
'

TYPE: GENERIC (ArB) i

CAUSEtAMPLIFIES A2 IN R3M GAIN-CHANGE CARD-OUTPUT
FAILS HIGH.-

PLT STAT 100% DOJER- [
:|

EFFECTS: INSERTION OF-THI$ NALFUNCTION CAUSES1THE'CILECTED R1M
CHANNEL TO FAIL UPSCALE. THE METER ON T f E|. INST *UME NT- 1

DRAWER, TME RECORDER ON PANEL C03, AND THC PP* DOINT~WILL
REFLECT THE.VP3CALE-READING.

|
\

THE HIGH LITES ON PANEL C05 AND-AT THE INSTRUMENT ORAWE1
ILLUMINATE. IF THi REACTOR MODEJSWITCH'IS INcRUN AND
THE R9% CHANNEL IS NOT 3YN33ID (EITHiR MANt! ALLY.OR
AUTOMATICALLY), A: NOD SLOC' SIGNAL IS GEMhATED.

.

THE ANNUNCIATORS.DIRECTLY AS$0CIATED<WITH THIS. MALFUNCTION-ARE:

RSM HIGH INOPERATIVi --C205 '

RBM WITHDRAWAL SLOCK - C20S! ' '
-

,

REMOVAL-OF THIS MALFUNCTIONLRESTORES?THEcRST CHANNELET'O
NORMAL OPERATION.

REF: .3-1-3-34 P0 4 5 a LRdG E 9duTDON' MONIT0 DING ?S YSTEM' EL:M
C I A dit Aide d-1-JJ -10t |P 041a a ANG E liUTR ON TMONIT S RINT

,'SYGTEM GEK, M-1 -3-2 0 PMC S SY S T!*'l E L ET DI A 3 R AM. .
.

LREV. 2
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'

NEUTRON! MONITORING- :19 -
ed'

' TABLE I.C-1 :'\ SYSTEM MALFUNCTIONS--

MALF E QU'
NO. MALFUNCTION TITLE / RANGE /CAVSE:h-EFFFCT NO.-

----.-- ------------------ ..------------------------------------------- -----

:RBM02 RSM CMANNEL FAILS DOWNSCALE: T03100 '

TYPE: GENERIC (%,9) *

CAUSd:THE AMPLIFIER ON T H E : AV E R A GItM C A D) '0VT30T' _( A? -G AIN
CHANGE AMPLIFIER) FAILS LOW.

-PLT S T A : 100': PO ER -<

. .. ..
,

EFFECTS: INSERTION UF THIS "4ALFUNC' ION'CiUS!S Tri?-SELICTED-R9M I

CHANNEL TO.-FAIL 00WNSCALE.' THE - METER.Ot THE INSTRUMENT ?
DRAWER, THE: REC 00 dR!ON: PANEL;CO5r AN' THE PPC100 TNT. ,|
WILL REFLECT THE~00WNSC4LE:?EiOING.- '

T4d DNSCL LITES-ON PANEL C05 2 N01 A T~ T HE . I N3 TRU1ENTJ-DR AWER <!-

ILLU9INATi. IF THE: REACTOR A00E SW!TCH'IE IN RUN ANO-
THE RSA CHANNEL-IS"NOT 9YSASSID TEIT;1*R W NUALLY OR-
AUTOMATICALLY)r A-'400 S L U C L. S.IGNALp -

IS GENERATE).- ..,
;

.(y THE ANNUNCIATORS DRECTLY A3SOCIATED WITHYTHIS MALTUNCTIONLARE:
:

R3M=00!!NSCALE.- C205-
' 'I

POD WITd_0R AW AL.' 3 LOCK - -C ?OS '

REMOVAL-0F'THIS MALFUNC'IONcREST0 PES THE-RSM CHANNEL TO
NORMAL OPERATION.

,
REF: f t-1 -3 -3 4 ?0!!R 94NGE NidT'ON 90'N!T04ING SYSTE NELEM

| 0!A H A6-M-1-JJ-106 POWH-2ANGE: RJTRON-|40NITSRING
j_ SYSTEM GEKr M-1-S_-20 RMC3ESYSTEMLELEM DIAGRAM.

REV. 2
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1 /29/ 91--
. O a'l' '

NEUTRON? MONITORING 20.

TABLELI.C-1"

SYSTEM MALFUNCTIONS

MALF
E ". U

| NO. MALFUNCTION-TITLE / danis /C8.USE 1-EFFE NO....... .................................. ___.__.............CT. . . . . . . . . . . . . . . .
ABM03 R9X CHANNEL FAILS INOS 06150

TYPE: GENERIC (ArB)

CAJSE: FAILURE OF 5 VOLT POWER SUPDLY TO INOP TRIP REFERENCE CTRCUIT.

PLT STA:100% DOWER

E FF ECTS INS ER TION OF THIS M AL FUNC TION .-C AUS E 9 THE SELECTED R9M
CHANNEL TO FAIL IN00 THE INOP LIT?S Oy DANEL C05 AND

-)THE-INSTRUME.NT DRAWER: ILLUMINATE. IF^THE-REACTOR' MODE' i

SWITCH IS IN RUN'AND THE PSM CHkNNEL IS NOT 3Y?ASSE0'CEITuE
MANUALLY OR AUTOMATICALLY)/ A: ROD 3 LOC < SIGNAL IS GENEqaTED.
THE PPC. POINT (A332) WILL REFLECT THE INOP: CONDITION. 'I

|

THE ANNUNCIATOR 3 DIRECTLY ASSOCIATED WITH T5fIS "ALFUNCTt0N-ARE: i

.RBM HIGH'INOFdRATIVE --C20"D RCD WITHORAdAL. BLOC < -C?)5:

REMOVAL OF THIS MALFUNCTION RCSTOR2S THE R38 CHANNEL TO
NORMAL OPERATION.

i

REF: M-1 -3-3 4 00V ER - RANGE:NEUT;0N=MONITORI9GESYSTEC ELEM-
DI AG.~4 AMi M-1 -J J -106 POW E R RANGE' NEUTRON MONITORING

-

SYSTEM GE<< M-1-5-20iRMCS-3Y3TES ELEM-DIAGRAM.
REV. 3
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:1/29/91 NEUTRON MONITORING. -

'

.

;'- - 21:
-

TABLE I.C-1'
SrSTEM' MALFUNCTIONS: "

I
MALF -EQU '

NO. MALFUNCTION T ITL E'/ R ANGE / C AUSE :!,lE F F ECT : l
-

.No........ .......... ..................................................... ....

-

RRSO4 RECIRC FLOW UNIT--FAIL $ INOP 04050
, +

1
'

TYPE: GENERIC (A/*)

CAUSE: LOSS OF POWER TL SELECTED-FLOW UN!T.
!PLT STA:10M '

i

EFFECTS:IN$ERTION OF-THIs AIL' UNCTION CAUSESDTHE SELECTEDLR CIRC'
FLOW UNIT T0-FAIL INCDERATIVE. :THELAFFECTED FLOWECONVERTER?S

'DICATION DECREASES DOWN2 CALC AN01THF C O M P A R I T O R 'L'I TH T -
ILLUv,IN ATES DUE :T1 Gk E ATE 9 THAN1A 10% DIFFERENCE;BETWEEN

;

FLOW UNIT -0UT PUT S r AND THE UPS C AL E/INOP LIGHT 1ILLUM!N AT*3 !

ON PANEL-C37. A ' ROD : WITHDRAWAL BLOC 0 5IGNAL I3 GENERAT50 . '

WITh Ta ! JHITE ?001 WIT @RAnAL PiRVI$$IV" Lt.3HT'ON PANEL C0FA
GOING OUT. THE ASSOCIATED A P U4 CHANNELS ~GENEoATEo A LHIGH-
AND HI-HI TRIP SIGNAL?WITH THE1APRW HI3HJ
AND HI-HI/INQD LITES:AT THEIR tE3*ECTIVELCA9INITSKAN0?I PANEL CH A,ILLu"INAi!N3. A REACT 0aLhAL5.-SC;A* CCCURS:00E T0-

\ THE'APRM HIGH-TRID S I G N A t. . THE?R N CHANNEL ASSOCIATED
. :;

WITH THE FAILED FLOW' UNIT. GENERATES A HIGH TRID ~S I G N ALJ A S-
INDICATED BY II'S R9M~CLANNEL'A/9.HIGH. LIGHT':LILLUMINATING *

ON TH E INST RLiMENT c C A BIN ET. TH E OM f A .-(5) ' HIGHr LIGHT !ILLUMI-
NATE5 ON PANEL 005A'IF1A "0 0 ' I 3 S E L E C T E D -' A TR T H E E R 0 01, SEL*CT-

..

RELAY-PANEL. IF.THE ASSOCIATED APRM/RSMED00?BLOCKJRECORDi ^ d

PUSHSUTTON-IS PRESSi0-WHILE-THELMALFUNCTIOT IS. ACTIVE /1A LOW-

SITPOINT FOR-THE ROD 3 LOCK WILL S E' INDIC ATED ON ETHEiREsoECTIVi
RECORDER. THE FL34 IN0! CATION 3LON TH:fAS$0ClaTED?ApR3/R3M
CHANNCLS WILL INDICATE THE F AILE 0 V ALUEL F ROM / THEi FLOWTUNITf.y .;

- .n.
THE ANNUNCIATORS JRECTLYLASSOCIATED WIT 4|THISqM3LrUNCTION APE:

APRM FLOA 3IAS,0FF. NORMAL - 2059-
R00-WI-'HDRAWAL:6L00<1- 105R'
RBM HIGH~IN0*ERATIVE --?2030t -

d

REMOVAL OF.~ Tai MALFVNCTION -RE3TORIs THE' POWER' TO THC FAIL:0.
FLOW UNIT. l

i. : REF: M-1-320. RE ACTOR -M ANUAL: CONTROL' SY STECELEMENT ARY?
$ DIAGRAMr v.-1-S34 AVER WE-P0 ER RANGEUNEUTPON MONITORI Mi'

SY STEM -ELEMENTA9Y-~ DI AGR AM.;
,
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-1 /29/91- NEUTRON MONITORING 122u,

i TABLE I.C-1
SYSTEM MAL 10NCTIONS_ ,

e

MALF
_ E Q U-

NO. MALFUNCTION TITLE / RANGE /C40SE $1EFFECT NO._ g
...... ................................................................ .....

'I
RR$05 RECIRC FLOW UNIT COMPAAATOR_ FAILURE 06070

. . :
TYPE: GENERIC (AiS)

-

-.

.

;CAUSE:ELECTROWIC FAILURE OF FLOW. UNIT: COA *A4ATOR CAUSES-00T207
.

T0 FAIL =HIGH (kiLAYS G, K3 D MNER31Zi)
N

PLT STA:100% =aWER- J

EFFECTS: INSERTION OF THIS - MALFUNCTION CAUSES-THE RECIRC1FLOV UNIT
COMPARATOR T0 FAIL. Trt s COMPAR ATOR LI34T10N P ANEL C37-
ILLUPINATESr THE.APRM FLOW BIAS OFF NonMAL-A4M'JNCIATOR--
ACTUATISr AN0 A'R30 WITHD9AWAL BLOC < SCCUR$.- F LOW - UNIT.
OUTPUT INDICATION 3 ARE:NOT AFFECTED SY-: Tri!$ M AL FUNC TION'.

,

TdE ANNUNCIATORS OI'ECTLfEAS33CIATED YITH TWIS "ALFUN0 TION SRE:

R00 WITHDAAJAL 3 LOC < - 2038O APRA FLOW *IAG'0FF~NOAMALU
REMOVAL O F THE N AL FUNCTION 8?STOTt ? S Tus O PE RAT ATIONLO" THE. .- (
FLOW UNIT COMPARATOR-TO NORMAL.

REF: M-1-01J REACTOR-!4ANUA'L CONT 40L1SYSTFM ELE *ENTARY:
O!AGRAM,,M-1-S34 AVERAGE POWER-RAN35-NEUTRON:: 80NITORING ;

SY3Td:4 ELEMENTADY.DIAGRAA. i

REV. 2
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1 /29/91-- ; NEUTRON' MONITORING- 23'

i TA9LE I.C-1
"

SYSTEN MALFUNCTIONS-
?i

.,

MALF
_ EQU

NO.- MALFUNCTION-T!TLE/ RANGE /CAUSE-5:EFFECT N
....... ................................................ ............... ..O....

SRM01- $% -CHANNEL FAILS UP3 cat.E 0001 F $
1

|

TYPE: GENERIC _(A-D) "

CAUSE: LOG COUNT R ATE. AMSLIFIEF c AILS TO WIMM.0UTPJT
i

PLT STA: REACTOR STARTUP 09 SRd EUOVEILLANCE-T?3 TING'

EFFECTS: INSERTION 0F-THIS' MALFUNCTION CAUSESiTHE SPECIFIED LOUCOUNT.
-

R AT E- METER- TO P EG HIJH1 AND- REM AIN LHIGM IROE SPEC TIVE OFT THE1
-

DETECTED-NEUTRON FLUX-LEVEL. THE #iSPECTIVEcRECORDiP WILL
' FOLLOW THE MET E R c 0UTPU T. - SOUR C E - A AN 31' $ ?RIO D; WIL(INDIC AT E,

_ ,A
SHORT PERIOD-WHICW' VILL-INTEGRATE..TC INFINITY:WHEN-THE SRMc

METER IS FULL SCALE. l

THE APPLICA9LE SRt UPSCALE ROM. _ . . . SL3CVS : AND XA *S S C R AMS W'ILL OC CUR.
. -,

i : _ .

IF THE-SELECTED.SRA C d A NNEL' IS * Y PA S S Di. TH E A S SOCI A TED T RI DS --
'

AND ROD 8LOOKS WILL NOT OCCUR.:O
. Tse SAM HI:;H A 4D HIGH-HIG H 00 INOP, LITc!S .3N PA1EL C05"AND-zTHE;U .

.

SRM-.DRAWAR ILLUMINATE. IF SOU1CE-DANGES: COUNTS 2.lERE LESS T4AN
100 C#Si THE SRM ~ DRAWER RETR ACT : NOTiPERMIT LITE:GOES QUTTAND
THE RETRACT-PERv.IT LITE AT SAMEL C05:ILLU"INATES.=

THE FOLLO4ING ANNUNCIATORS-AStiOCIATED WITH THIS L- M A L FU N C TIO N ARE:
.

. t

F0D WITHDRAdAL 3 LOCK -'CRJ5
' 1

. S R *'. P E R I O D 2 0 S E C . -' - - 'C ? O S >
$R1 WIGH-IN05'- C20$

9

REMOV AL OF ' THE M ALFUNCTION- #EST0k ES. TVE 9 EL ECTED 3R4: CHANNEL
T0 NORMAL OPERATION.

a

REF: FSAR1 SECT!0No?.Fi M-1-JJ-1h -3 SOURCE RANGELNSUTRON '

.- M O NIT O R I N G SYSTIM GEKr M-1-S-J7 SRM S.Y3TES ELEM DIAGRAM
M-1-S-20 T E A CTQ R M ANU AL CON OL13 Y3 ? E M ELYM DIAGRAM. '

REV.i2c
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1/29/91
,
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TALLE I '. C -1 ]
SYSTEM MALFUNCTIONS-

MALF
- . E00' (

....... ............ ................ TITLE /RANSE/CaVSEL& EFFECT -

.;
No. MALFUNCTION NO.

q...................................-.....

JSRM02 SRM CHANNEL FAILS 'DOWNSCALE 02010
!

TYPi: GENERIC (4-D) f'

1

CAUSE: LOG INTEGRATOR OUTPUT FAILS TO ZERO

PLT STA REACTOR STA1TUC OR .SdM SutVcILL ANCC T2STI VG-

EFFECTS: INSERTION OF THIS MALFJNCT;0N C AU5ES THE. SPECIF!!D LCG COUNT-
'

RATE METE 9 TO FAIL T3 !!RO-ANO-*!*\IN TWE23 ~IRRETARDLeSS-OF'
ACTUAL.NEUT;0N FLUX. TH E - Risp ECTIVE 4 EC040iR '/ILL LFOLL3W TH:
MET ER OUT?UT. SOUSC5 RANGE' PERIOD WILL INDICATE A.SHORT
N!GATIVE PERIOD WHICri. WILL !NTEGR ATE <T3; INFINITY.

i

THE MALFJNCTION CAJSES-a UJ D 3 LOC K .TO SE: EN FORC EDL IF5 THi
SELECTED CHANNEL IS NOT 9YP 43 0E0 -N I * D T H E L I R V. ' t ARE=NOT
SELECTED T3 RANGE.3 OR A30VE. IF SOURCE' RANGE COUNT $ WEDE-
GRdATER TdAN 100' CPS, THi-RET 9ACT NOT-P"RMIT-LITES 0V Tdr-

h SV DRAlER ILLUMINATES AND Tne RETs%CT DECMIT: LITi ON ??tNEL
C05 GOES 30T. 1

THE SRM-DNSCL-LITES ON PANEL,C05'ANDLTH: SRV SRAWER_ ILLUMINATE. j
q

THE FCLLJSIN7 ANN 9NCAAT005 ASS 30!ATED aITW T IsfMALFUNCTION.ARE::

R00 WITHDRAWAL SLOCR'- C205 l

SRM DOWNSCALE - C205'
SRM RETRACT ~NOT-PERMITTEF - C205

R EMOV AL O F TH E M AL FUNC T-ION'; F< E ST0d E S THEf S ELECTID 9RM CHANNEL
TO NORMAL OPERATI3N;

REF:- FSAR SECTION 7.5,"M-1-JJ 106-3. SOURCE RaysE. NEUTRON
d40NITORINR' SY CT EM iG E<r f *-1-2-37 :!D M SYSTi".<'L*M aI4GRAMF~ '

*1- 1 - 5 - 0 0 % A C T O R MANU AL) CONTROLj SYCE'A ELEM DIAGRAM.-
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SYSTEM MALFUNCTIONS

MALF EQU
NO. MA'LFUNCTION TITLE /4ANGE/CAUSE tlEFritT. -NO.

,

....... ---- .----.~.-...-- ....--------------------------~~----~~----~~;-----

SRM03 SRM CHANNEL FAILS.INOP 02000

TYPE: GENERIC (A-DL '

CAUSE:HIGH' VOLTA 3E 80WER SUPPLY FAILUPE 1

PLT STA: REACT 04 STARTU?-OR~SRM SURVIILLANCE TESTI1G-

EFFECT3: INSERTION-0F TriIS MALFUNCTION C AU S ES T4F . S? ECIFIEDH LOG ' COUNT
RATE METE 4 TO FAIL TO-!ERO AND 1EMAIN TkE3EJIRRISSECTIVELOF-:-
THE DETECTED NEUTRON FLUX. LEV'L. TH E 2 0 E SitEC TIVE ..R E CORD ER - WILL
FOLLOW. TH E METE R OUTPUT. - SOURC E/-R ANGE P ER IO O L WILL I NDIC A TE " O
SHORT NEGATIVE PE9IOD WWICdJWILLi!NTEGRATE T0;INFINITYTWRENs
THE ';M METER IS 0094 SCALE.S

AL1CK TJ.3E :NF01CEDSI M rLTHE-MALFUNCTION CAUSES A ??O D
H

SELECTED' CHANNEL-IS NOTJ3YPASSED 09 IF.THELIRV'SJARELNOT1
SELECTED TO RANGE 3 OP ABOVE. IF SOURCE" R ANGE 000NT S :WEoEi-

G AE AT ER TH AN 100 C P!, THE RST*ACT NOT PE DIT LITi-ON THe
% S3M 0?AWER. ILLPINATES AND THE F2TR ACT *EoMIT'LITi'ON:PANil -

C05 GOES-OUT.

THE SRM DNSCL AND1HIGH-9ITH 04-IN0* LITIS70N PANEL 1005 % D
THE SRM 09 AWE *-DONNSCLLE AND IN0P'LITIS ILLUMINATE.

THE FOLLOWING ANNUNCIATORS A$50CIATED:WITH THISiMALFUNCTION ARE:

R00 WITHORAWAL dLOC< - C205
34M 00WN? cal 3 ---c;g5-

SRM RETdACT NOT SE4*ITTED - m 3 ' ' '

SRM HIGH INOPJ- C205. ' '

REMOVAL OF THC <dALFUNCTION RE STO P S TWE L S EL ECTED:- SRM CHS NNEL-
'

TO NORMAL OPERATION. j
.REF: FSALEECTION T .l e M-1-J J-10 5 .3 . S004 C E - R A N 0 5 N EUTRON

MONITORING SYST!q 1E<r M.1-S-37RSRM $YSTEV.2 ELEM DIAGRAMr.
M-1 3-20 IEWCT00-U NVAL-C M TROL SYSTEM FLix DIAGRAM..
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TABLEJI.C-1
SY3 TEM. MAL 50NCTIONS*

?

MALF -EQU
NO. MALFUNCTION TITLE / RANGE /CAUSE-L&|EFFECT -NO.-

. ...... ....... ........................................ ............... ..... ,

SRM04 SRM CHANNEL DETECTOR STUC< ?01020 -

,

. TYPE: GENERIC ;A-0)

C AUSE: DRIVE MECHANIS A J AMS IN DETICTOR-93U31 NGL

-PLT.STA::EACTOR STARTUP 09 SRI SUl# 1LLANCE~ TESTING

E F F EC T5 : INS E RTION O F THIS M AL FU NC TION _;C AU SS S LTH E ! AECIF IE D-- 3RV -
CHANNEL'S DETECTOR-TO:9EC01E JAMMED AT ITS PRFSENTxPOSITION: t

WHETHER. MOVING OR;STATIONA.RY.-THE dei?CTOD W I L'.o N O T ' R E S * 0 4 0 -
TO'ANY INSiRT OR WITHDRAWAL SIGNALS. THi SRM,WILL'RES*0ND TO'
CHANGES IN NEUTRCN FLUX IN THE aaEA ADJACE1T TO'WHEREJIT IS-
LOCATED.'ALL ALARM AND TRIA FUNCTIONS WILL BEf0*ERABLE.-

NO ANNUNCI A T0RS ARE DIR EC TLYiAsi C CI ATED: ci IT 4_- T i t s - M A L OJ N C T I O N .-- F

p REMOV AL OF .THE MAL FUNCT!3N D ESTH ES THEi3 ELECT 30 j3 A* CHANNEL
( DETECTOR DAIVE T 0 ' N0'4M AL - OP E R A T I O N.

REF: P1-S-5B SRT/IRM DETECTOR.DRIVi ELES OIA3 RAM.- >
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-(- T A B L'E' I . C.-1'
SY3 TEM. MALFUNCTION 3-

.

MALF E QU-
NO. MALFUNCTION TITLE /RAN35/CAUSE-t EFFECT NO. o

....... ................................................................ .....
I

'

SRM05 Su CHANNEL RETR ACT PERMIT : FAIL 9RE 020501 J

:

TYPE: GENERIC'(A-0)'
.

. . 1
CAUSE:RELAi <3 FAILS TO ENER,iIZEJFOR SELECTED:S4'.

PLT'STA: REACTOR STASTU? 09 SRA-SU1VEILLANCE TESTIt3

EFFECTS: INSERTION OF THIS MALFJNCTION-CAUSES THE"9PCCIFIED SRM
CHANNEL'S (3 RELAY TO JEENERGIIR. It THE.ASSOCIATFD.SRt
DETECTOR IS NOT FULLY INSERTEDr:A RODTSLOCK' SIGNAL VILL-
BE ENF0kCED BY THE RMCi SY3 TEM UNLESS THI IRM. RANGE SWITCHES:
ARE ON RANGE 3 OR AB0VE.

THE-RETRACT NOT PERMIT LITE 09 TnE SRS -0RANER ILLUM7 NATES-
AND THE'9: TRACT PEeIT LITE 09 oANEL C05?GOES OUT.

-THE ANNUNCI ATORS ASSOCI ATED WITH: THI3 MALFUNCTION ARE:

i'TTE3 'C 205 -
_

SR1 RETRACT NOT - PE3 l -

k!MOVAL OF THE MALFUNCTION DESTORES THE, . .SELECTEDs5RM cCH4NEL-
' :-

. . . .<

TJ N09 MAL OPiRTTION. t

REF: M-1-S-37 SRV SY3 TEM'ELELDIAGRAM.--
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TABLE I.-C-1 t

Sf STEf MALFUNCTIONS: |
<

MALF E00. '!
NO. MALFUNCTION TITLE / RANGE /CAUSE & EFFECT' -NO. j

....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - i

SRM06 SAM CHANNEL FAILS TO TRIP-IN00 02060;
T

TYPE: GENERIC (A-D) !

i !
CAUSE: FAILURE OF-RELAY $r X1 A(B,Cr D)

;

PLT STA: REACTOR STA8 TUP-00 '! RM 15 URV"ILL A NC E - TISTI Hi!
'c

E F F ECTS :INSER TION O F -THIS ML FUNC' ION --C A JS C $ LT HC INOP T*!P
RELAY K1 FOR THE' INSTRUCTOR S?!CIFIED-SRM T0= REMAIN: inn.
THE ENERGIZED-OR SHUT POSITION. I Fc A NJ I NOR " 3IONJ L; I S! .R3 CI EV:D |
AFTER THE MALFUNCTION IsEIN3s4TEDr THi, I NOP .TRIPR FOR :THE
RX MANUAL CONTROL 3YSTEM: 4D.TH7t VLANU ANNUNCIATOR 1WILL
NOT ACTIVATE. IF THE MALFUNCTION'ISJINSERTED ON'AL-SRM C4ANNEL
WITS AN I NO P - $ 2 G N A L . A LR E A D Y . A t i S E NT , = NO . E F E E C T:i L W I L-I.19 E ' S i E N . ,

THi~ INSTRUMENT DRAWER-AND THE P M MET?RS=ONETNELC05;PANELU.. i
,

WILL INDICATE THE PFO*ER FLUX. HOWEVERr:IO THE~INOP.1 SET 80 INT.Q IS'EXCEEDEDr;THE UPSCALELHIGH/INOPLLITEff01 T45-CO3: DANELl
.

iV WILL NOT ILLUMIN AT E.- TH E LIT E S ON TWC?1'3 2 AQs.N R E ANOT!
EF.FECTED EY THIS 9ALFUNCTION. !

THERi<ARE NO- 'ANNUN C I AT 0 0 5 "D IRE C TLY- L A S SOC I AT ED 74IT_H1T HIS
MALFUNCT!ON.

REMOVAL-OF THE MALFUNCTION WILL1?E8TOAE THE.;NORMALTOP: RATION
OF' RELAY (1.AND THE E FFE CT;D- SR CH ANNEL *0 ' NORMAL.:

'

REF: SOURC E :R ANG E - MONITOR; M-1-5-37f - S tG2 A 3 % 13 '
.; :.
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O
h . TABLE I.C-1-

' SYSTEM MALFUNCTIS1S

MALF
. _. .EQU J

NO. MALFUNCTION: TITLE / RANGE /CAUSS S-EFFECT :NO._
....... .................__.........___..................... ____..___.. ___..

SAN 07- SRM CHANNEL FAILS TO TRIP 004tlSCALI 02070' ,

i

TYPE: GENERIC (A-0)

CAUSE: FAILURE OF RELAYr K2A(3rCrD). '

iPLT STA:REA CTOR STA3 TUP .OR - SRt ?U$Vi1LL NC E. T ESTI1F |-

;

EFF ECTS INSERTION OF THIS M ALFUNdTION - C AUSES Tii' 00:4N9C ALE
TRIP RELAY K2'FOR THE INSTRUCTOR SPECIFIED SRM TO-

REM AIN IN .THE ENE RGIZ ED OR- S iUT. -POSIT ION. ...I F A 100WNSC 4LE-
~

SI3NAL IS.RECIiVED AFTER TH? MALFUNCTIOV IS INSERTEDr THE:
03WNSCALE TRIP 0 FOR-THE.9EACT04 4 ANU AL c CON"10L SY ST Et

'

AND THE ANNUNCIATOR ~-WILL NOT ACTIVATE. IF THE MALFUNCTION
IS INSERTEp ON A -3 RM 1 C O N N EL - WI T+ . A" 0 0.f 4 S C ) LE . S IGN A L :

-

ALR E A >f P22SENT, NO EF8ECTS '4 I LL 3 E SEEN.-

c THE INSTRJAENT DR A.iiR- ' A N D ~ T H E L S RM - MET E S S AN O - R I C O R D E R S -
1

'

ON THE C05 PANEL WILL INDIOSTE~T4i.OROPER-READING.'NOWEVi9,.
IF THE SR.t CHANNELJOUTPUT.1S LESS TWANJTHEJ0dNSCALE-SETPOINTr~ l
THE DOWNSCALE. LITES ~ON TH5-COST * NEL WILL NOT -ILLU9IN ATE. . .

'

THE LITES ~ON THi SRX DRAWIR-ARE-NOT E FECTED,9YETHIS MALFUNCTION,

THERE ARE NO- ANNUNCI ATORS DIFICTLY ASSOCf AT ED -T.TM L THIS: *

MALFUNCTION.

REMOVAL OF THIS-MALFUNCTI0d WILL SESTORs THELNORM4Ll OPERATIOh -
0F RELAY .X2 AND -T-lE E FFECTf D SRM, CH ANNEL 0 NORM AL.

REF: SOURCE RANGE' MONITOR; M-1-S-37,SH-Tr3310-
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i TABLE I.C-1
'~'' S/ STEM MALFUNCTION 3

MALF EQU
NO. MALFUNCTION TITLE / RANGE /CAUSE 4 EFFECT NO.

------- ---------------------------------------------------------------- -----

SRH08 SRM CHANNEL FAILS TO TRIP UDSCALE (4I) 02040

TYPE: GENERIC (A-D)

CAUSE:FAILUQE OF DELAY, 44A(BrCfD)

PLT STA: 0! ACTOR STA9 TUP OR SRM SURVEILLANCE TESTING

dFFECTS:11SERTION 0F THIS MALFUNCTION CAUSES THE UP3CaLE TRIP RELAY
K4 FOR THE INSTRUCTOR SPECIFIED S R c4 TO REMAIN IN THE
ENESGIZED 0R SMUT F03ITION. IF a kI1H :13N\L I3 RECIEVED
AFTER THE MALFUNCTICN IS INSEPTE>r THE HI TRIP 3 FOR TM0
RX MANUAL CONTRCL SYETE.* AND THE OLANT ANNUNCIAT00 WILL
NOT ACTIVATE. IF ThI MALFUNCTION IS INSERTED 04 A SRV CWANNEL
WITH A WISH SI3NAL 4 R E A DY ORESENTe NO EFr? CTS WILL BE SEEN.

THE INET DAENT D R A 4 E 't aVD THE SRM M T E 4 5 0.4 THE C05 *ANEL
WILL INDICATE THE PROPER FLUX. HOWEVER, IF THE HI SETPOINT

r~S IS EXCEEDED, THE V' SCALE HI LITES ON THE C05 PANEL WILL
/ NOT ILLJMINATE. THE LITES ON THE 59'1 04 AWE 0 ADE NOT EFFECTEDs

''~

eY THIS MALFUNCTION.

THEAE ADE 10 ANNUNCIATORS DIRECTLY ASSOCIATED WITH THIS
MALFUNCTIO9.

REh3 VAL OF THIs MALFUNCTION REST 0*E THE N01*AL OFERATION
OF RELAY <4 AND THE EFFECTE0 SR" CHANNEL TO NORMAL.

RE5: 500dCE sANSE MONITOR; v-1-s-37, 51-2,3s10

REV. i
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.I.C-1

,

iTABLE
a

SY ST Ett ' UL F UNC TION 3'
lRALF

_

_ _

. 1E00NO. riALFUNCTIOCTITLE/RANSE/CAUSE 3-EFFECT- <NO........
..... ........................... .............................. .. . . . . . -

- % riO9 SRM CHANNEL FAILS T0 TRIP UPSCALE-(HI,HI) 020301
. TYPE: GENERIC (A-D).

CAUSE: FAILURE OF RELAYr (t A(Bit,DL

PLT STA: REACTOR STARTUD OR-SR9'SU4VIILLANCE.TF. STIM 3
-

EFFdCTs:!N$iRTION JF THIS 1AL FUNC T!0c4 .C 40 SE S TH E - UP SC AL E ~. TRIPE REL 4.Y -
K6 FOR THE INST idCT0R SPECIFI!D-.3RM TO Rd*AIN INRTHE ENERGIZED
OR-SHUT POSITION. IF A 41GH-dIsiH TR!2 :;i!5N All3'' R EC IEV E0 A F T E D.
THE MALFUNCTION IS INSEDTE3r THE HI:HI-T4IP OF THi: AX-

P*43TECTION SY 3T ?M .( NO."4 A L LY- -J 'JMP T rid ) AND'THE PLANT ANNUNCIATOR
,

WILL N3T ACTIVATE. IF THE NAL* UNCTION ISLINSERTEDLONVA SOM
.CMANNEL WIT', A MIGet-kIGH TRIP AL;?t W "REAENTr: NO EFFECTS'-

WILL BE SEEN.

THE INSTRU,4ENT DPAJER AND THE 399 MTERS-OC TW11C05 PANEL.
WILL -IN01 C ATE THE :-P90PiR * LUX.- HONEVEi, I F -' T H E , H I;- H I LT D I P .

*

A SETPOINT IS iXCEEDED, THE UDSCALE HI LHIt LITE 3 ONETHE.C051
PANil WILL NOT ILLUMINATE.-THE:LI'E9 ON THE SU(D9AWERL A R E -:
NOTuEFFECTED BY THE MALFUNCTION.-

'

,

T4ERE~ARE NO ANNUNCIATORS DI1ECTLY ASSOCI ATED 4ITH THIS'MALFUNCTION. ~

.

REMOV4L OF THIS MAL _FUNCTIONiWILL RESTORE 1T4E OPERATION
OF RELAY :<6 AND THEriFFECTEO-CHANNEL TO NORMAL.,

REF:3 = SOURCE - 9ANGE-MONITOU *-1-557,SH-Cr3813:,

-;
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TABLE !.C-1
SYSTEM MALFUNCTIONS

MALF
EQU

NO. M4LFUNCTION TITLE / RAM 3r/CAUSE & EFFECT NO
....... ................................................................ .. ..

TIP01 TIP D!TECTOL S T L' C < 37110

TYPEtGENLRIC (A-E)

C AUSE tMEt h ANIC AL FINDING IN T-E GUIDI TV 4i

PLT STAT 100%

EFFECT$tTHIS MALFUNCT10N CAU333~THE SPEf!FIFO TIP OETECTOR TO 3ECOME
STUCK IN IT'S PRESENT POSITION W-ILE INS 2WTFD TM TWE SUIDE TUDE.
THE DETECTOR WILL hESPO40 TO ALL N!UTRON FLUX VARIATIONS IN THE
C0PE WHILE TH!i MALFUNCTION 13 ACTIVE. TH! DETECTOR WILL NOT
RESPOND T3 INSERT 04 WITHSAW SIGNALSi INCLUDING AN AUTO !!0L ATION
WITHDRAd SIrd&L. I? T H ?. M A L F U N C T I O N' 13 I'lSEPTES PRIOR TO TdE
TIP DETEC??R E?4Ti#ING A SUIDE TUSE,-NO EFF! CTS WILL PE 00 SERVE 0
UNTIL THi DET!CT01 ogaCHis THi COR2r #T WHIC4 TIME THE TIP
DETECTOR d!LL JECOME STUC4 AT TWE 90TT09 CORf LIMIT POSITION OF
1ME GUIDE T3JE.

O !

s_/ THERi Aki NO ANNUNCIAT3ftS pla!CTLY AliSCIAT!D JITH THIS I

MALFUNCTION.

REMOVAL OF THI$ XALFUNCTION WILL RISTOE! NORM AL 0*iR ATION OFTHE T!* DRIVE.

REF: M-1-JJ-133 TIP SYSTEM GnK.

REV. 1
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SYSTEM MALFUNCTIONS
.

MALF EQU
NO. -HALFUNCTION TITLE /RtN1E/CAUSE & EFFECT NO

....... ................................................................ .. ..

TIP02 TIP IN CORE GUIDE TOSE RUDTURF 07210

TYPE GENERIC UX/YY)

CAUSEtTIP GUI)2 TUBE MECHANICAL FAILURE

PLT STA 100% #0WER

EFFECTS:I'ISERTION 0F THIS MALFUNCTION CAU$5$ TH? SILECTED TIP GUIDI
TU3E TO RU*TURE. H C A C T .' R : WATER L1ATS'FROM THE SELECit0' GUIDE
TUat INTO THE INDEX!R. THE Li4(AGE-INTO THE INDEXER-CAUSES
RE ACTOR W ATER TO Li A< IN10 THE OR Ys!LL- DUE-- TO- T41 -CLC(R ANCTS
EETWEEN THE INDtXER M!CHINIS9 ANO-THE GUIDi TUSE. ORYWELL
TEMPERATUkl AND PRISSURE INCPIASESi 01Y4 ELL CHILLED WATER
SYSTEM TEMPERATURES INCREASE, AND A REACTOR--SCRAM.0CCURS-WHEN
ORYWELL PRES $URE RdACHis 2 P3!5. THE DIE $iLLGENE*ATOR$' AUTO
STAKT AND THE APPPOPAIATt ECCS SYST!MS 1NITIATi. THE *LANT
ATSPCNDS SYNAMICALLY TO THI-R* ACTOR tchAM. DRYWELL FLOOR CRAIN
SVMP LEVEL INCREASES I'ANEL-C04A). PRIAADY CONTAINMENTERAOIA-
TION LEVELS INCREA3!s AND ORY diLLi P82$tV4 5 CONTINUES TO INCRE AS!.
IF A TIP DETiCTOR IS IN!%4TED INTO THi GUI)E TUBE WHEN TW!
MALFUNCTION 13 INSERT!Dr TH? SAMS EFFECTS WILL SE 0? SERVED.- !

I
THERE ARE NO ANNUNCI ATORS DIRECTLY ASSOCI ATED 'WITd THIS iMALFUNCTION.

i

i
:

REX 0 VAL OF THE MALFUNCTION RC1UIR!S RII41TI ALIZ ATION 08 THETRAINER. <

-!

REf t. M-1-JJ-105 TIo SYSTEM GE<.
1

REV. 1
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I /29/91 OFFGAS 01

' ' TABLE I.C-1
SYSTEM MALFUNCTIONS .

r~s
( MALF EQU

NO. MALFUNCTION TITLE / RANGE /CAUSE & EFFECT NO.
....... ................................................................ .....

OGRO1 EXPLOSION IN THE OFF GAS *!aING 01020

TYPE 0ISCRETE

CAUSE: STATIC SPAR < IN T4! MOISTURE SE*?RtTOR CtVSES A
HYDR 03EN EX*LOSION,

PLT 3TA2100's P 0 Wi ft

EFFECTS: INSERTION OF THIS MALFUN; TION CAU9ES i WYOR0GE1 EXPLOSION
IN THE M01 TURE EN TR AI1 VENT Sf*ASLT04 '07314 $J 4 E OUTLET
PRESSU4!/0FF GAS !9 lit tkESSU's I4CREA3?S 4APIDLY AF
INDICATED ON 993-2777 AND DI-2771. Wh!N PRI$3URE AS INDICATED
ON PI-2771 > 3.5 *SIG, JET CCdPRESSOR air SUCTIONS
MO-2901A/4 AUTO CLO!E. 40-213*A Td10 e qJAi A!A SUCTION
VALVES AUTO CLOSE 10 SECOND9 4FT!* M0-2c?1A/B CLOSES. OF'4)$
INLET FRC33URE DECRIASE!r 0FFGAS Flow SEtaiASES, OFFGas
TEv.PE9ATJREG DECREASEr C E C O * 31 '4 E 4 CL10iNSf4 PRi$$U#E
DECREASES, AEC0VSINEA INLET /0UTLET AND 01FFERENTIAL
TEV8ERATURES DECR2ASE SLIGHTLY, AND AD30Raia *ED DIFtrR-
ENTIAL PRES!URE DECr5ASEG. WHEN MO-20'<1 A/ * *EACW THE CLOSED~

( POSITIUNr A:D PRESSUh' IN PI-2771 < 3.5 *$1de 10-2001 A/ir
N- AND A0-223o A THRU F WILL REOP!Nr REST 04!N3 0FF-G AS;

PARAMETERS WILL RETUFN TO NORMAL.
IF THE MALFUNCTION IS INSERTED WHEN 'EACTOS
POWER IS LESS TWAN AP*ROXIitT!LY '0%, Ng uy3r0 GEN !XPLOSION
WILL OCCUR. THIS IS DUE TO THE Lac < OF SUFFECIENT HYDROGEN
GENERATION IN THE CORE TO P8090Ci A CON!ENTR ATION IN T4r
ENTRAINMENT MOISTURE Si>ARATOS WHI;H CAN CAUSE AN EYPLOSION.
IF THE OPERAT0k ATTEM*TS > REOPEN T H r. JIT COMDRESSOR AIR
SUCTION VALVES BEFORE THE VALFUNCTION IS #2*0V!Dr THE
EXPLOSION AGAIN OCCUAS IF THE 3saCTO: da$ 10T SCRSMvED.

THE ANNUNCIATORS )I8.ICTLY ASSOCIATED WITH THIS 'ALFUNCTION &RE:

JET C0i4PRiSSOR " SUCTION PRESSURE HI3H" - 106
GUARD 3ED/A3509BER " INLET FLOW LOW" 1)$-

A!MOVAL OF THE MALFUNCTION ALLOWS NORMAL OPERATION OF THE
OFFGAS SYSTiM TO llSUME WITHOUT CAUSING A HYD403EN rXPLOSION.

REF: OFFGAS SYSTEM DESCRIPTION FOR PECO 83APS UNIT 2,
2-1s57 ANNu1CIATION OFF GA3 trCad:!vdR, '4-310 ATR

l EJECTION AND OFF SAS SYSTEM P1I?, 1-155 SJ AE CYSTEd
| SOLONOI) OPiFtATED VALVES ElTCTRICAL SCHEMATIC DIAGRAM,
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1/29/91 ~

'OffGAS . 1

TABLE I.C-1'

$YSTEM MALFUNCTIONS
,

MALF EQU
NO. MALFUNCTION TITLE /R ANGE/C AUSE & EFFECT NO.

....... ................................................................ .....

E-16 55 0F F G A$ DE COMsINE A MOTOR OPERATED VALVES
iLECTRIC AL SCHIMATIC DIA30AM.

REV. 2

,

L

pf%

t

i

.

>

.

- -. a - - - -



,THIS DATA IS SUBJECTsTO,;THE>.
- . - .~ --- - +-~m u -2 . r...-.,_ . . . . . . . . . - . . .. ..

-..RE $T RICTI.0NS; 0N TH E :T5 f LE ~P AGE 0, * fooo0
; . g - -- >~

,,

.

,,
'

1/29/91 0FFGAS 2

TABLE I.C-1
SYSTEM MALFUNCTIONS .

,~

MALF ECU
NO. MALFUNCTION TITLE /4ANGE/CAJSE % EFFECT NO.

....... ................................................................ .....

0GR02 WATER IN TH! 0FF 1AS *:"INi 04040

TfFE: DISCRETE

CAUSE:THE CAUSE OF THIS *ALFUNCTION 13 AN IN4DVE9 TANT
CLOSURE OF THE 3LYCOL TAN < OUTLET

PLT STA: 1001; #0a20

EFFECTS:INSE4 TION Dr TN!3 1ALFJNC'IO4 C A U S -E S AN IN AD/ERT ANT CLOSURE
OF THE GLYCOL TAN < OUTLET VALVE. THi OPERATING GLYCOL
PU5PS CAVITATE AS INDICATED iY T8EIR disto RGE FR.*S$Uo9
FLUCTUATING AND DEC2 EASING TO U. THE STANDEY GLYCOL CIR-
CJLATING *UvP AUTO Stalis WITH GLYCOL PUMP DISCH3RGE *RES$URE

. MOMENTARY INCREASING THEN Dico!A3ING TO 0. THi GLYCOL
CHILLEPS TRID r Tmi CDOLER CON?INSER/90ItruRE SEPA*AT31
OUTLET TiMPEHATURE INCREA9'Sr 00/MS OUTLET MOIsTV45 IN-
CREASE 3 AS 7t*DIRATUR* INCREA5:3. 3UAE7 9E0 DIFFERENTIAL
PRESEURE INC8EA3ESr AND GUAR 0 3E0 T!/iF E D ATU RE I NC 8 E A S E S A!
MOISTURE COLLECTS IN THE 1U A P *ED. Tw! iuAq$ ~- 5 0 is-

DESIGNED T? ALLO 4 CONTINUE 0 32 ERAT:0N FOR 8000 4004S
t FDLLO*ING A CC/M3 FAILURE WITHOUT MOISTURE CAR 1YOVE9 TO

THE ADSORSE9 Bit.

idE ANNUN0!ATORS TItECTLY AIF'CIATdb WITH THIS MALFUNCTION ARE:

OJTLET MOISTURE WIG 4 - 1ot
FUPP PRES $ LOW 106-

COOLER " OUTLET TIM * Wild / LOW" - 125
GUARD BED "DIFFE?iNTIAL D4E3SUAi HI3H" 196-

CHILLia OUTL3T T!s3 HI3H 10$-

RiMOVAL OF THE *ALFUNCTION OPENS THE GLYCOL TAN < OUTLET
v&LVE AND REST 0DE3 N041AL SUCTION DRES3URE TO THE GLYCOL
CIRCULATING PUMFS.

REF: OFF-3AS SYSTiM DESCRIOTI3N FOR PECO P3APS UNIT 2r
E-1657 ANNUNCIATION OFF 1AS adC0*41NER, M-310 A!4
iJiCT10N AND OFC GAi sY'TCd ALIDr E-!* ' 0F' GAS
RECOMBIVER SY!TI4 GLYCT. 00CLEA UNI' EL'CTRIC AL
SCHEMAT!C O!LORA1.

REV. 2
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TABLE I.C-1
SYSTEM MALFUNCTIONS

'

[ ,)MALF EQU\- NO. MALFUNCTION tit'LE/RANiE/CAUSE & EFFECT NO........ ................................................................ .....

03R03 0FF GAS CONDENSER LEVEL HIGH 02070

TYPE: DISCRETE

CAUSE: CONDENSER DRAIN LINE 3 LOC < AGE

P LT S T A 10v% POWCD

EFFECTS:INSEATION OF THIS A A L F J 5. CTION CAUSES TH* DRAIN LINE ON IME
REC 09?INER C04 DENSER TC CLOS. COND!N3iR LEVEL INC0CASET.
CAUS11G THE HI5H LC'<EL ANNUN;IATOG TO ACTUATi. (NOTE TWAT
IT WILL TAKE &PDR0VIVAT!LY 15 MINUTES To COMPLETELY FILL
T4E RECOMBINED CONDENSE 1). TWE INCRE ASIN1 LEVEL DESULTS
IN RESUC2D COOLING OF T it DECSMFINER OUTLET FLOW WITH
CONDENSER 0FFGA3 DJTLET TE60!*ATURI INC4:43fN1e RECOM11NEC
CONDENSER COOLING wATE4 OUTLET TE*PERATURE DECREACING, AND
RECOM91NE4 CONDENSiR PsiSOUDE int 9E4 SIN *. 7,EN RICOMatNeo
C O N D E N S E P. PRESSURS SiACHIS 7 PSIG, THE 42 CYCL! VALVE OPENS,
EXHAUSTI1G RECOMLI"?4 CONJENS$1 OUTLET FLO4 (GAE ANO 4ATER)
TO THE MAIN CONDiNSER. WHEN RECOMBINER CONDENGER PRESSURE
REACHES p PSIC, TKi 0FFGAS $YSTEM ISOLATsS WITH M C - 2 9 '3 0 A / '

f-) CLOSING OFFGAS ST!Av FLC4 DiCaiAstyG, AND 10-20014/3 CLO3ING.
t
' 'i 9ECOMi1N': 3 CuNDENSii >A:52U45 DECREA3?J AND TH: DECY;LE

VALVE AUTO CLOSES. ANY SUBSEQUENT ATTiMcT TO 9ESTART THE
OFFGAS SYSTEM WILL CAJEE SIMIL4R RESULTS 43 LISTED ABOVE.

THE ANNUNCIATORS SIRICTLY ASSOCIATED WITH TWIS *ALFJNCTION ARE:

CONDENSER " LEVEL HI3H" 145-

RECYCLE VALVE OPEN 10e-

REMOVAL OF THE VALFUNCTION RESTOPEi T42 ODERATION OF THE
RECOM3 Inia CONDINiiP D411N LI.Ni TO N0;iAL.

REF: OFF3AS SYSTEM DE3CRIDTION FOR PECO '3 ADS UNIT 2,
E-13 57 ANNUN CI A TIC A 0FF G ?4 5 RfC0921VE1, M-110 AIR
EJdCTION AND OFF GAE SYSTEM stIDr s. 0 5 -1 -3 S ? T TI 4
PLAN FOR CFFSAS REC 019!NER CONDENSER, M-2950 CFFGAS
SY3 TEM PROCESS FLOW DATA.
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1/29/91 PRIMARY CONTAINMENT 0,

) TABLE I.C-1
'

'''
SYSTEM MALFUNCTIONS

MALF EQU
NO. MALFUNCTION TITLE / RANGE /CAU3E & EFFFCT NO.

....... ................................................................ .....

DCbO1 04 CHILLED WATED PUMP TRIO 03060

TYPE: GENERIC (Ar3rC)

C AUSE:F AILURE OF 42 RELAY I 'd 004 "C10; CONT 80L CISCU: 7

PLT S T A :100 % POWEA

EFFECTS:THIS MALFJdCTION CAUSES A FtILUCE OF THE LE RELAf IN THE
INSTRUCTOR SPECIFIED ORYWELL CHILLED WATER ?UvP MOTOP
C)NTAOL. T"I3 FAILURE C A 'J S E 3 TWE AFFECT!n DRf4 ELL CwlLLES
WATER PUMD TO TRID. 04YWELL |HILLi) dnTER FLO4 AND RECIRC
PUHP MOTOR CHILLE3 WATEF FLOWS DECREA!d. 15 SECONOS AFTER
THE RUNNI13 PU9F T4: 53, THE STAN72Y D YWELL CHILLES WATER
P'JMP AUTC 3 TAR 75 AND RETT 3Rc3 3Y ST iM ' L t. TO NO3 Mal. IF
01YWELL CiILLED 4ATER *UMoS APE FAILED #UCH THAT SY9759
FLOW IS REDUCED LESS T8AN N04*ALr DAYdELL CHILLER INLET
AND OUTLETr CHILLED WATER HEA03k SUPPLY AN0 RETUPNr DRYWELL,,

i C30LER FANS OUTL;T AND FITURW, c'Y>FLL t;UIPAINT 09 TIN
(/ $JMP OUTLETr RECIRC PJ12 40T03 l a Oi4 ATU4 5 3r A 10 BPYWELL

AREA TE*PERATURE3 INCDEASE. ORYWELL PRESSUR$ ALS)
INCREASES DUE TO THE INCREASE IN T ! * P E R t '. U R E . Td! vtNU!L
LOA 0 LNG ON THE C4YvFLL CHILLI 0 ' ATE' CHILLFRS CAN 3E
INCREASED USING A RE>0TE FUNCTION T O C 0 9 3 Dj 9 A T E F*i TH:
REDUCTION IN FLOW PROVIDE) Thai A- LEAST ONE DRYWILL
CHILL WATER PU 4P IS RUNN!NI.

THE ANNUNCIAT003 DItiCTLY ASSOCIATi] WIT.H THIS "ALFUNCTION ARE:

DAYWELL CHILLED WATER LC FLOW 500 iPM - C 21 E
A/B/C/D/E/F/G DDYWELL COOLER AIR -I TE18 C?15-

A/3/D CSYsiLL CuILLER ) SCH8GSE %ISH TivPiRSTUR2 c ',1 2-

00YWELL CHILLEJ WAT!4 HI-LQ T: 10 - :12
RICIRC PUMP MOTOR HI TEMP - C2]4L

REMOVAL OF THIS >IALFUNCTION t' ! L L a f. S T14 i T1E *1YACLL
C81LLE; .ATES :U43 ': 1ELA< TO NCoMAL.

REF: <-327 CHILLED WAtic sviT!9 3'YJiLL COOLING Pi!),
E-232 DRY'* ELL CdILLE3 WatiR 3YSTES ELECTR!tal
SCHEMATIC DIAGR 's v - ? ?. ' 33YJELL TE'oIRaTURi !ONTROL
DIA34Adi V-333 7EACTOR DECI3CULATION SU9P SYSTE* osIO.
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1/29/91 P91 MARY CONTAINMENT 1.

p
(_-} TABLE I.C-1

SfSTEM MAL' UNCTIONS

MALF EQU
NO. MALFUNCTION TITLE / RANGE /CAUSE & EFFTCT NO.

....... ................................................................ .....

DCdO2 D4 CHILLED <ATER CHILLIF TRIO 03071

TYPE GENiiIC (AiPrC)

CAUSE:S?URIOUS CHILLER MOTOR HI TIMPE8ATURE

PLT STA: 100%
.

EFFECTS:THIS MALFVNCTIOM CA'J3?S THE Isti?UCTOR S#rCIFIED SRYd!LL
CHILLED WATER CHILLER TC TRIA. THE EFFECTED CHILLED OUTLET
TEMPERATURE INCREASES, OnILLES WATi9 Li10TR SUS *LY AN?
k!TURNe DRYWELL COOLER FANS QUTLET AND RiTU4N, DRYW"LL
EQUIPMENT DRAIN JU P OUTL'Ti L?CIDC PUMP MOTOR EMPERATURES,
AND DPYdiLL ADEA TEMPERATURES INCREASE. DRYdELL pre $SUni
ALSO INCRfASES 005 TO Tki INCdiaSE IN TEM 7fRLTURE. T4!
MANUAL LOADING ON THE 3Pf44 TING D8YWELL CHILLED 4AT?P
CHILLE9S CAN di INCk!ASID USING A RE*0Tg ruNCTION T0
MITIGATE ThE EFFECTC 0F Tdi Tf90EDATU*E INC9 EASE.gs

6 )
\~#

THE ANNUNCIATORS DISECTLY ASSOCI ATI0 WITH TWI? VALFUNCTION
ARE:

DRYWELL C4 ILLER T*3U3LE - C212
A/B/C/D/E/F/G DRYWELL C00LIR AIP WI T!?P - C212
DRY'eELL CHILLED W ATER HI-LO TiMo C 212-

RECIRC PUM? MOTOR HI Tiro - C?0LL
A/9/C DRY' ELL CHILLER DISCWARSE HIGH TiSDERATU4E - C212

Rih 0 VAL Oe THIS MAL 5 UNCTION a?5TORis id" itY iLL CHILLES
WATER CHILLED MOTOR TEMPEDATURE CIkCUIT TO N08#AL AND
ALLOWS THI OPERATOR TO RI!iT TH5 CHILLE4

REF: 1-327 CHILLE? WAT!R SYSTEM 3RYWiLL.000 LING D&ID,
GCh!MATIC DIAGRAMr M-???. S?YNELL TE'*PERATURc CONT 80L
DIAGAAMe V-353 REACT 00 ofCI3CULATION PUMS SYSTES 8?ID.

REV. 3
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ToSLE I.C-1
SYSTES M A L F U N C T ! 0 s' S

MALF Eau
NO. M AL P L'NCTI ON TI TL E /R A N15 /C AUSE t EFFFCT NO.

;....... ................................................................ .....

'

DCWJ3 DdCW/45CC4 AUT) SJAr0V2' 843 LURE 08030

TYFEt0ISCRETE

CAULEtOSEN IN CIR0VIT 00nNSTREA4 CF THi LOS! 0F CHILLER POWfD
SENSIN3 CIRCUI1r 9ETWCIN TERv!NAL*, 6)?il AND B3714

PLT STAT 100%

EFFECT$t1MIE *ALFUNCTION CAUS!S TWE R'.CCd/DC9 10P8LY V\LVFS
MO-20246, KO-20245, A$-3154A/9, AND A9-Ri$$A/B AND
A0-2253 NDHX COCLING WAT!R SUPPLY VALVE $ TO FAIL 70
REPOSITION SUCm THAT T4E RLCCW SYSTEM 4AT'R IS NOT LINED
US TO Tas oRY. ELL C11LLE; sATra $vSTgy OY A LSS$ OF
POWER TO THE D4YWELL *,ILLED WATER CHILL 59 ANS 'USPS.
IF A DCW PU"P AND CHILLER'A9f $TILL CDgtATINGr CHILLER
OUTLET Tid?!NATUk' INCREA$!!/ CHILLED.4ATER HEA0ER SypPLY
A N C- RETURde D#CsCLL COOLER 'ANF OUTLET AND RETURNr DRYWRLLg--
E '.U I S T M E N T D r. A I N O U *F O U T '. E T r 41CI4C $Uva '9T09 TFMptoATUqiS,(- AND DRYWiLL AREA is*P!RATURES INCREA3f. DRY 4 ELL DRESSUaf
ALSO INCREASES DUf TO THE I NC R E A S E I N T U /.Di R A T U P E . IF A
CHILLEA AND DC= ' UMP ARE NOT OpfRATINGr THE TEMPERATURES
N3TED A30Vi INCREA4! Al A F A3TER R ATE WITH ORYWELL
TIMPE1ATJRE AND DRESSURE INCRC ASING AND C AQ$1NG A DRYWELL
HIGH PRESSURE TRIP TO OCCUR. TwE DCW/RdCCW SVA00VED
VALvCS AND T H E N0Y-E S S!NT I A L L O A D V ALV! I N TH F. RBCCW
SYSTEM ( G-23245r 40-2)C4Er A0-5154A/9e AND AS-E155A/*
AND A0-2253) MAY 3E 085 RATED USING THI!D RES?!CTIVE HAND
SWITCliS T O 9 ! ? I ''a l T i T,g ger'CTi 03 TH5 MALruNCTION.

NO ANNUNCIATORS ARE DIJECTLY ASSOCIATID WITH '4IS
| MALFUNCTIONr HOWiVER DUE TO Tw! LO3S OF COOLING INCURoED
'

SY THE FAILURE OF THE RECC4 SYSTE9 TO SUPPLY'THE DCW SYiTE:4r
C]FPONENT HIGk TiMP!9ATUR! ANVUN*IATORS CAN dE E(PECTFD.

RIMOVAL OF THIS HALFUNCTION WILL 'EST045 TH5 SVAPOVER
| CIRCUIT _TO NORAAL.

l Rif1 N-327 CdILLE) 4ATER S Y S T c. " 0.i Y '4 E L L C00LINI PifDs
SCHEMATIC DIAGRA:ir V-3;? >RYdiLL TsM*E*ATURE CONT 80L
)IAiHA*r v-35? RioCTOT- OtCIPCUL6 TION PJMP SYS?!M PSIDs
E-154 DRYWELL CHILLED #ATERfSUPPLY ELECTRICAL SCHEMATIC
Y-312 REACTOR E L O ?s C00LINti' WATEC SYf7EM P?,I).

- n\(
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TABLE I.C-1
SYSTEM MALFUNCTIONS

'

MALF EQU
No, MALFUNCTION TITLE / RANGE /CAU3E % EFFECT N0.. >

....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - j

DCb04 DdCW LEA < AGE INSID! THE 09YVELL 0212I

Ti>EtDISC4ifle VARIABLE 0-130%
:

CAUSE DCd LINE BAEAKS AT PGN2TRAtt0N CONN!CTION DOWNSTREAM OF- .

M0-2201A INSIDE THi DRYWILL. 100% $5V!91TY 15 E30!VatrNT l
TO 500 9Pm AT 100%EOP7RATINi PRESSV41, ?

-PLT STA1130% POWER
;I

FEFFECTStTHIS MALFUNCTION CAUS!$ A DCW RUATURE-AT'THE INSTRUCTC#$ ;

$PECIFIED SEVERITY. Tdt * ALFVNCTION FLOW R ATE.15 LIN8 AP: a

WITH Rh3PECT TO THE $2 VERITY S!LECTED WITH.100%. EQUIVALENT-
TS 500 G/1 DCW HEAD TAN < LIVEL DiC at A!!S etND *ITH- 190%

; SEVERITY 95LECTEDr EMPTIts IN A?007 30 !ECONDS. THE DCW
'

CIRC PJMPS CAVITAtt A? IP)! C ATf D: .SY F LUCTU ATIO'!0 IN 90 4
FLO4 add R E CI R C PL'MD MOT 04 COOLING-WATfW FL)W. WHEN DCW t

~

-

L FL04.DECHEA$15 LESS 1 PAN E )0 $# 4r T 41 ST AND 3Y . PUMP ST ART S
|( AND ALSO C AVITATis. VHEN CHILLFR D/P D!CR*1S?S TOLLES3':

,
i T4AN 1 PS or TAE OPERATING:04tLLE3S T8.!*. nHILLER'0UTLET.
| TEMPE RATUREr CHILL ED. W ATER HE40!k SUP?LY_A10: PFTURNi~DRYWELL -

| COOLER FANS OUTLif AND RdTURNr DRYWiLL-?)VI*TMENT DRAIN SUMP
i OUTLET, RECIRC FUMPE POTOR TEMPERATURE $r'?AND'D#YWELL' ARIA
'

T!X#ERATURiS 1%CREAS3. 3*YWELL ARESSUR? A L S O' I NC RE AS E S DNE.;
TO THE INCREA$i IN TEM *!hATURi: ANO CouS!$iA 07YWELL HI3H--

PRES 3URE SCRAM.TO OCCUR. I r ET HE R3 CC T SY ST EM i! $ _. SUPPLYING
i THE DCW SYSTEM WHI'i T HE M AL FUNCTI ON I S I N SE RT E)e THE<RSCCW

,

i SYst!1'WATiR .ILL LEA < T4400GH THE DCW: 01*I'M AND AELOSS*0F-
| H3CCW W:LL OCCUR. IF ?UMF CAVITATION-0CCU4$-F0P 5 "INUTES -

| THE EFFICT2D PUMP VILL'Si!ZE ANDeTRIP 70N 0VERCURRENT.DUE T0-
! OVERHEATING. THE 3RYWELL' FLOOR ~ DRAIN SUMP t FILL S!-_AS IND! C ATED'

BY PUFP FLOW INC4EASIN: AND TNT "Sav4!LL
[ LEVEL" ANNUNCIATOR AC TU ATIhG.

' FLOO9'0FMIN.HI-HI
~ ' '

,

o~
THi. ANNUNCIATORS DI'ECTLY ASSOCIATED 41TH TWI3
M AL FUNC TION AREt_

,

".
01YWELL CHILLiD' W ATf d LO FLOW 300 Gat - C 212

~

A/5/C /0/i/F/G 0$Y HLL COOL ER 'I11HI TiMP,- C 212
_

4

DRYWELL CHILLEDLWATER HI-L0cT!AD --C21? |[
;. DRYWELL ' CHILL E4 :TROUiLi' C 212

.

"

i; DRYWELL CHILLED' WATER'LO LCVEL. 70212
; D1YWELL FLOOR-04AIN HI-HI L9 VEL "C?da

'

.RiMOVAL OF THI3 <hLFUNCT trTE*AI13iTWEf?ca sta!NG-ANDi:
<
3:

i

-

J

m -
-
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TABli 1.C-1 i

SY ST EM MALFUNCTIONS

MALF EQU
NO. i4ALFUNCT!0N TITLE / RANGE /CAUS: & EFFECT NO.

....... ................................................................ .....

ALLOWS THE SYSf!M TO REFILL F40M THE D2 MIN 44T2D SYST!*.
IF PU1P DAMAGE HAS OCCUDREDr TH! SIMULATOR PUST DE RESET
TO RESTORE FUfP ODERATION T3 N04 OL.

k!F: M-327 CHILLED WATEA 5YSTdM DRYWELL COOLING P!ID,
SCHEMATIC DIAGRAir M-3S? ORYWELL TiMPERATUR3 CONT #0L
DIAGRA4r M-353 P.EACTOR RECIRCULATION PUSP SYSTEv
PEIDr 5-154 D4YWELL CHILLib a4TER SUS'LY ELICTRICtL
5: HEMATIC DIAGRAM, M-315 FEACTOP 9LD3 C03 LING W%f!R
SYSTEM PsID.
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TABLE I.C-1
SYSTEM MALFUNCTIONS

MALF
EOUNO. MALFUNCTIO9 TITLE /RAN3E/Cau!E t ?FFECT....... ................................................................ .NO.....

1PCS03 TORUS-DRYdELL VACUU'a SFEA<!* FAILS OP2N 010 $ i

TYPEtGENERIC (A-L) :

CAUSE FAILURE OF VACUU4 3 PEA <!R T!ST SWITC" C Ad$is VA CUUM
B4EAKER TO FAIL OPEN

PLT STAT 1004 POWER

EFFECTS!INSCRTION OF THIU 1ALFUNCTION CAU$iS T3r SELiCTED T00US-
DRYiELL VACUUM BREAKER TO TAIL-0P!N. D*YWiLL 8ND TORUS
PRES $UTES EOUALIZE. IF Otyd"LL PRdSSURI R! ACHES .?5 PSIG,
THE DRYWELL HI-LO PRE 3SURE ANN 9NCIATOR ACTUATES.

THE ANNUNCIATORS DIRECTLY AC;0CI ATED VI*H T4IS MALFUNCTION a R E:

DaYWELL HI-LO *RISS .25 .7? - 2033

(Oy REMOVAL OF THE MALFUNCTION RESTORE 3 THE OPERATION OF THE
TEST SWITCH TO NORMAL.

R fr M-367 CONTAINMENT ATAOSPHiRIC CONTROL SYSTEM ?&IO,
E-1tS$ TORUS VACUUM RELIEF VALV15 T E S T Ai10 INDICATION
UNITS 2 & 3 iLdCTRICAL SCHEMATIC DIAG 9AM.

9EV. 2
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TASLE I.C-1
SrSTEM MALFUNCT!0N3

MALF E20
NO. MALFUNCTION TITLE /#ANGE/CAUSE & EFFECT NO. :

l. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .....

PCSO4 D4 PRESSU4i TRAN3VITTEP PT-$-12 FAILURE 05030

TYPE: GENERIC ( A- D) VARIASLE J-10)%

CAUSE: ELECTRONIC FAILuki.OF *EISSUSE TRANSMITTED. FAILS TO ,

INSTRUCTOR SPECIFII0 VALUE. 100T SiVia TY IS 400!VLEhT
TO 100% OF RANGE OR SCALE.

i

PLT STA: 100% POWER
'

EFFECTS: INSERTION 08 THIS MAL * UNCTION CAU5!! T4E '!L EC F E D ? RY VELL
PRES $URE TpAN3MITTCH TO FAIL T3 THE INSTRUCTOSS SPECIFIED.

S! VERITY 0-193%, WW'RI 10 0;; L C V 8 R IT Y 13 E:U! VALENT TC 100%
OF RANGE OR SCALE. IF THE PDESSURE TR4434ITTER IS FA! LEO !

HIGH!* TmAN 2 v$13, A RSS 4 AL' SC 8 AM 0CCU*s e TH8 RSS H1'4
DRYWELL PRES $URE TRIP ANNUNCIATOR ACTUATESr 4!GH DPYWELL
PR7SSU1E PPC POINT ALARM $r AND THf ASSOCIATED RPS: RELAY
TRIPS (SA-<4A/3/C/D). PCI3 G9OUP II AND I!! I$0LATION[ \ SIGNALS WILL *! P50CES3E3 IN 1 OLT or ? Tt<!N TIIc!

*

\- LOGIC. IF ONE DRYWELL PRE 45Uki T;AN3"ITT!R It F AIL ED-
LOW AND AN ACTUAL HIGH DRYnELL PRESSU95 CONDITION EXISTSr
THE T RIPS PROVID ED 9Y THE A90Vf ' SYST!' WILL NOT B E TNHI91T E D.-

Tid A1NUNCIATORS DIRECTLY AS$3CIATED >ITH THIS VALFUNCTION APE:

DRY'. ELL HI3H PRESS TRID ?.0 *SIG - T:! L
CHANNEL A REACTOR AUTO SCRai - 203R
CHANNEL 9 REACTOR AUT3 SCRa4 235R-

REMOVAL 08 THE FALFUNCTION DESTO)ES THE OSERAT!?N OF~THR-
AFFECTED PRESSURE TRANSMITTE4 TO NOR*AL.

REF: M-1-5-54 RPS SYSTE ELECTRICAL-SC4I*AT!C DIA1PA*r
M-1 -3 23 PCI S ELECTdICAL SCHE 4ATIC OIAGBA'ir 9? ti
RHR SYSTE? $&ID.

REV. 2 -

,

,

i

o

- . _ - , . .



.1 .. s , . , , . ,

'o u<j. > ,
< ,

,,

/
i

* * * THIS D AT A IS SUPJE CT TO T HE RESTRICTIONS ON THE TITLE PAGE * * *

31/29/91 PRIMARY CONTAINMENT 7
'

)

Y- TABLE !.C-1
SYSTEV MALFUNCTION!

MALF EQU
h0. MALTUN: TION TITLi/1AN3f/;?U$i t (FFECT NO.

....... ................................................................ .....

03VJ1 RE ACT OR BL$G ;JLPLY FtN TRIP Oo010

TYPEtDISCRETE (AeheC)

CAUSE INTEdNAL $40ST IN FAN 2AV-14 (29V-14/2:V-14) 90706

PLT STA11ht #34t*

EFFECT$ TIN 5ERTION OF THIS 9ALruNCTION CAUSE! T 4E 5!LECTED *!ACTSR
BLDE VENT $U*eLY fan TO TR!t. THE VENT P As f L 20C13I T ROUBLE
ANNUNCIATOR ACTUATE AR TN! STAND 3Y REACT?' 'LDG V NT FUDDLY
FAN AUTO STAATS 15 SCCONSS L8TER. NO OTHTR EFFECTS ASE
035!RVED. IF ALL 3.EACTOR 0L03 VENT 3UFPLY 'ANS A4E FAILED,
AEACTot 3LD5 N I"- A T I'/ C P R i S S U r t INC&FAttS IN TWT N5GATIV:
DIRECTIONr AND !TEAV TJhNfL T F 'Pik A TUR! Ilt'FA$53 V2RY
$ LOWLY (FANEL C21). WHEN REtCTOR 3LDG NEGATIVE PPES$Uof
REACHES .3", T*E klACTCR ilD:. ELEVAT'04 175'0" Mi-LO

t ~N PRE 55U42 A7NyhCIATOR ACTUAils, AiB TH1 7EACT09 'LDG A4Ea
! ) E(HAJST FAli ???P. DEACT'd 4L)3. *c633U)' THEi $?ABILIII'.'

IF ONE OF THE FAN 3 10 SUESEGU!NTLY RESTARTfD (EG. MALFUNCTION
Is RES0VED), THE HOT AI R IN 'WI STEAM TUNNEL 13 PAS!ED TdDU
THC LTEA* TLNNEL C00LiR AND CAU$i! 4 DCI$ 4200P I ISOLATION
TO OCCJR. (THE 403* 7;"v!4aTUU. e!N;DP II LOCA'ED ON T9E
DISCHARGE OF THE C00 LEE). IF A PCIS GROUP I ISOLATION OCCURSr
THC P3IV'S AUTO CLO!se Ti2 DEaCT00 SC44*$, THE T U R '+ ! N E TRIPS,
THE RECIRC FUMP$ TRIPr AND THE AUV BUCSc3 FAIT TRANSFER TO THFIR
STARTUE SOUGcii. T H' Fis) 3HM's OS:; ATE INI'IALLY ON.

RESIDVAL STEA* AND I4CCEASE REACTOR $ ATER LEVEL. REACTot
PRiS5URE INCRCASE3 CdI T3 3CC'Y v!AT 'ND 7 42 *ELI!f VALVES-

OP! HATE TO MAINTAIN Po!!4UDE. REACT 00 4ATED LEVEL DE008ASEM
DUC TO MASS LOST F.s0M RELTEF JALVF ACTUATION ANS THE HPCI AND
RCIC $YSTEMS OPERSTE TO /,A:NTAIN LEVEL.

TE ANNV4CIAT0k! DIcECTLY AS!?c!AT!D 'I T H TNIt *LLFUNCTION APE:

DEACT 9LDS VENT PANEL 2U01 2 T4005Li 212L-

RIACT 9LDS EL. 105'0" HI-LO DIFF. DR2SS 212 R-

REACT BLD3 REFU2 LINO FL30R WI-L3 DtFe PR!$3 - 2128

REMOVAL Of THE MALFUNCTION RESTORES T4s OPERATION 08 TH8
REACT 04 SLD3 SUPPLY FAN'i "ST OR TO N01 MAL. "H" FANS MAY ?!
RESTARTED VIA REMOTE FUNCTIONS.

I -

'
) REF: E-278 <!:LILIO FL303 A0 rangste t33 pt: y:NT

'' EXWAV3T FaNi ILECT;ICAL SCHiiATTC D:A37 Air 5-777
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TABLE 1.C-1
SYSTEM MALFUNCTIONS ;

L1 AL F EGV
NO. MALFUNCT!09 TITLE /aANGE/CAU$f & E*F CT NO........ ...... ..................... .......... .. ..... .. .' .......... .....

k! ACTOR SLD1 AREA OJO R?FUELIN3 FLOO# $UPPLY 'ANS.
ELECTRICAL 3CHEVATIC 0: A 3 4 A v., M-1-323 PCIS SY? TEM
ELECT 8! CAL SCHCV.ATIC OIAG1A*1

REV. 2
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TABLE I.C.1
SYSTEMS MALFUNOTIONF

MALF EQU

No. MALFUNCTION TITLE / RANGE /CAUSE & EFFECTS NO.

..... ...............................................................................

RRSI6 RECIRC PUMP DW CilILLED WATER FLOW LOSS

TYPE:CENERIC (A.B)

CAUSE: AIR OPERATED SUPPLY VALVE AO.202571/AO 20259 3
FAILS CLOSED

PLT STA: 100t

EFFECTS: INSERTION OF THIS MALFUNCTION CAUSES THE SELECTED RECIRC PUMP
DW CHILLED WATER SUPPLY VALVE TO FAIL CLOSED. THIS MALFUNCTION EFFECTS THE
FOLLOWING VALVES:

A: A0 20256.I C: AO.20258 1
B: AO.20257 1 D: AO.20259 1

IF THE VALVES THAT ARE SUPPLYING FLOW TO A RECIRC PUMP ARE FAILED, THE VALVES,-m
) CLOSE. THE AFFECTED RECIRC PUMP'S CHILLED WATER FLOW DECREASES TO 0, RECIRC(V PUMP WINDING TEMFERATURES INCREASE AND CAUSE A SHORT TO DEVELOP IN THE RECIRC

PUMP MOTOR. GENERATOR WATTS AND AMPS INCREASE AND THE DRIVE MOTOR TRIPS DUE
TO OVERCURRENT. THE DRIVE MOTOR BREAKER OPENS, Tile RECIRC PUMP'S LOCKOUT
RELAY TRIPS AND THE GENERATOR FIELD BREAKER TRIPS. THE PLANT RESPONDS
DYNAMICALLY TO THE TRIP OF THE RECIRC PUMP.

THE ANNUNCIATORS DIRECTLY ASSOCIATED WITH THIS MALFUNCTION ARE:

A RECIRC PUMP MOTOR COOLING WATER LOW FLOW . 204M
B RECIRC PUMP M010R COOLING WATER LOW FLOW . 204M
RECIRC PUMP MOTOR HIGil TEMP - 204L
A RECIRC DRIVE MOTOR TRIP - 204M
B RECIRC DRIVE MOTOR TRIP 204M

A RECIRC GENERATOR LOCK 0UT TRIP - 204M
A RECIRC GENERATOR AUX LOCKOUT TRIP . 204M
B RECIRC GENERATOR LOCKOUT TRIP - 204M
B RECIRC GENERATOR AUX LOCKOUT TRIP - 204M
A RECIRC PUMP LOW DIFF PRESS . 204M
B RECIRC PUMP LOW DIFF PRESS . 204M

REMOVAL OF THE MALFUNCTION RESTORES THE OPERATION OF THE AIR OPERATED SUPPLY

|
VALVE TO NORMAL. IF RECIRC PUMP DAMAGE HAS OCCURRED, THE SIMULATOR MUST BE

; RESET TO REMOVE THE DAMAGE.
1

7's REF: M 327 DRYWELL CHILLED WATER SYSTEM P&ID, M.351 NUCLEAR

) BOILER SYSTEM P&ID, M.353 REACTOR RECIRCULATION PUMP
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' TABLE I . C -1 '

SY3 TIM MALFUNCTIONS

MALF EQU
h0. MALFUNCTION TITLE /4ANGE/CAUSE i EFFECT NO.

....... ................................................................ .....
:
t

SGT01 STAND 3Y GAS FAIL 3 TO AUTO INITIAT! .0607)
|

TYPE:GSNERIC (Ar3) l

CAUSE FAILURE OF CONTACT i 3 '. - 1/ ' ! N 3TAND?Y 2A3 f4!AT*ENT
'

.

FAN CONTROL CIRCUIT. !<

PLT STA:33T AUTO INITIATION SI3NAL PRESENT.

EFFECTS INSE ATION OF THI3 - M ALFUNCTION CAU$iS T/E SELICTED SGT FAN TO '
*

FAIL TO STAST WHEN AN AUTO START SIGNAL IS #ECTIVED. .IF' FAN.
A/E I$ FAILED AND AN I1ITIAT13N_$11NAL 13 MECEIVED,-THi VENTI-

-

.

LLATION SYSTEMS ISOLAT! AND-TH5-PROPEP DAMPERS OPEN~AND ALIGN
'

TO THE SST SYSTEM 90 WEVER, 337 ?A4 A/A 00i3 407: START.-STAND 9Y GAS
FLOW INC4EA$is TO NORMAL ON FR-20009 ON PANEL C12, SGT FILTER 0/P
INCRIASES, AND OFFdA3 0 TAC < FLO. INC4:ASSS. fad A:MAY BE STARTED -;

,

.

USING IT'S HAND SWITC4, IF DESIRED.

O-
'

TiEEE ARE 50 eNNUNCIAT3P5 ?!AECTLY AStMI ATFD JITW TMIS
MALFUNCTION.

4
REMOVAL OF THE KALFUNCTIOV #ESTORis T95,0*iRATION OF. CONTACT = ''

631-1/2 IN STAWD3Y GAS TR1 ATAENT ' AN C ONT R0LJ CIRCUI T -TO.' NORM AL *

-- A N D 3 TARTS ins FAN IF AA AUTC 3 TART 3!3NAL IS 3 RESENT. ;

REF: N-397 STAND 3Y gas 752AT*ENT' CONTROL DIAG 1AM, E-?06-
STAND 6Y GAS TREATVENT FANS AND' FILTERS ELECTRICAL'
SC4EMATIC DI=GRAi.

.!-
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1/29/91 REACTOR CORE ISOLATION COOLING O.

C
(, TABLE I.C-1

SYSTEM MALFUNCTIONS

MALF EQU
NO. MALFUNCTION TITLE /RANJE/CAUSE 3 EFFECT NO.

....... ................................................................ .....

RCIO1 RCIC TURPINE CONT 20L OIL DRESSURE LOSS 3206n

TYPE DISCRETE

CAUSEtMEChAhICAL FA!LUO.E OF THE GOVER404 ACTU%T04 hY38AULIC
RESERV0I9 CAUSiS A LOSS OF OIL TO THE TU10INE-CONTROL
VALVE GOVERNCP AS32VELY.

PLT STA RCIC IN ODERATION i
1

EFFECTS INSERTION OF THIS MAL 8JNCTION CAUSES A LO!3 0F OIL TO THE
RCIC TUR3INE CONTROL VALVE COVER 40R ASSEf'LY. THE TUD9INi
CONTROL VALVi OPENS FULLY AND CAUSES THE RCIC TUR31NE
SPEED TO INCREASE. A *ECMANICAL OVERSPEES T1IP OCCURS.

417:1 T-f TRIP TMADTTLE VALVE CLOSING AND RCIC TUR3INE
SPEED, FLO4 DISCH%TGE PRES!UR!, AND EXHAU1T PCISSURE
DECREASING TO 0. NO LOSS OF LULE OIL FLOW TO THE RCIC
BEARINGS WILL OCCUR.7s

e It THE 1ECHAN! CAL OV:tSPiED Is 2ESET VIA THE CSMOTF*

k- FUNCTION AND THE TRIP THROTTLE VALVE IS R 0 PENES,
RCIC TURSINE SPEED AGAIN INCREASES TO IT'S OVERSPEED TRIP
SETPOINT AND THE TR:P T490TTLE VALVE AUTS C LOSis.

THE ANNUNCI ATORS DI4 3CTLY A $ $0CI ATED /ITH T hit ' MAL FUNCTI0f! ARE:

RCIC TV.R3 TRIP - 204C i

RCIC LO FLOW - 204C

REMOVAL OF-THI MALFUNCTION RESTORc5 THE OPERATION OF THE
GOVEAN00 ACTUATOR HYDRAULIC 4ESERVOIR TO NORMAL.

REF: M-1-S42 RCIC SYSTEM ELECToICAL SCHEMATIC DIAGRAM,
M-300 SSHEETS 1 TsROU3H 4 RCIC SY S T!tt- P!!O's.

REV. 2
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( ) TABLE I.C-1
SfSTEM MALFUNCTIONS

MALF EQU
NO. MALFUNCTION TITLE / RANGE /CAUSE & EFFECT NO.

....... ................................................................ .....

RCIO? RCIC FAILS TO AUTO STAat 03050

TYttIDISCRETE

CAUSE FAILURE OF AUTO-3 TART RELAYS 13A-<1 AND 13A-<2

PLT STAIRCIC A9TO INITIATION SI3NAL 3 # 2 E E *6 T .

EFFECTS INSEaTION D F T HIS F. AL tV NC ION CAUSE9 A FAILVRE OF THE RCIC
SYSTEM TO AUTO START W"IN REACTOR WATEG LFVEL IS -49 INCHES.
ALL RCIC AUTO INITIATION ACTIONS WILL 3E INNI?tTES UNTIL
THE MALFUNCTION 15 REMOVED. TNT OPE *ATOR MAY STA*T TWE
RCIC SYSTEM IF DE3I;ED EY CFENING twi ITiaM SUDPLY VALVE
MO-13-131, AND THE PUMP DI3 CHARGE VALVE MO-13-21.

THESE ARE NO ANNUNIIATOR$ 01)ECTLv Asi?cIatao !!Th THIS
MALFJNCTI)N.

(^} RIMCVAL OF THI "ALFUNCTION E3?TORf5 TH! OPCDAT!?N OF # E '. 4 Y S
(,, 13A-41 AND 13A-<2 TO NORl4 AL AND STA8TS THE 8CIC 3Y TES, IF,

AN INITIATION SI3NAL 13 PRESENT.i

REF: 9-1 i42 <CIO SYSTi9 ELEITRICAL S C Hi'! A T I C DIA3 RAM,
9-350 3WEETS 1 THROUGH 4 RCIC SYtTE* P1IS'S.

RIV, 2

,

1
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( TABLE I.C-1 |'

SYSTEM MALFUNCTIONS j

MALF EQU
NO. MALFUNCTION TITLE / RANI 2/CAUSE ', EFFECT NO.-

....... ................................................................ .....
.

RCIJ4 RCIC FLOW C O N T R O L L E R. AUTO CIRCUIT FAILS LOW 01160

TYFl: 0!$ CRETE

CAUSLIELECTRONIC FAILu1E OF RCIC FLO. CONT &OLLED CAU$r$
AUTO OUT?UT '70 FAIL TO VINIMU".

PLT STAIRCIC IN OPERATICN

E FF ECT3:14SE ATION 08 THIS :4ALTUNCTION CAUSES T*F RCIC FLO' CONTROLLFR
AUTO OUT*UT TO FAIL LOW. TNE TuA31NE GOVETN04 CONTDOL VALVE
CLOSES CAUSING RCIC FL0kr DIS 04ARGi PREStVRE, S'EfDr 440
EXHAUST PRESSURE TO OECREASEETO THE. MINI 1UM SETPOINT OF THE

.

FLCv CONTROLLEe. THE 9010 *IN ' L O.! V4LVE 004H3 WWEN RC.fC FLO4
DECREA$ES To Lis$ TMAN 120 GFd. THE 3Yt fii 3EC rgygyg p(gg
FROM THE RCIC SYSTiM #! ACTS DYNAMICtLLY TO TAF LOS30F FLOW.
THE OP! RAT 34 YAY DLACE Twt RCIC Flow' -CONTROLLER IN MANUAL '

A N C- CONTROL RCIC FLOJ IF Ot320th,
b
\_/ THi A Nn' UNCI AT 0l t DI 4 f CT LY A S S OC : A' f D WIT H T HIS * AL F')NCTION ARE:

RC!C LO FLO4 204C-

REMOVAL OF THE *AL*VNCTION RECTORis imE' AUTO 0*ERATION OF
TH! RCIC FLOW CONTh0LLia TO NDRMAL.

REF: M-1-542 ACIC SYSTEM FLECTRICAL SC4i*ATIC DIAG #AYe
M-360 SKEET % 1 Txt0054 A RCIC SV)TEh'D{I3 8$.

REV. 1
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1/29/91 REACTOR CORE ISOLATION 200LIN3' '

.4 j.

TADLE 1.C-1
SfSTEM MAL 8 UNCTIONS

1

MALF 'EQU . I

NO. M ALFUNCTION TITLE /4 ANGE/C AUSE-4 EFFECT No. !
....... ................................................................ ..... 1

i

RCIO5 RCIC FLOW CONTROLLEl<'AUTC CIRCUIT. FAILS HIGH 01160
l

TYPEtDISCRET? ')
- - .

CAUSE ELECTRONIC FAILURE OF RCIC_FL00 CONTROLLER CAUSES' AUTO .,

OUTPUT TO FAIL TO MAXIMUT.
|

PLT STA RCIC IN OPE 4aTICN j

EFFECT$tINSERTION 0F-THIS MAtFUNCTION CAUS!S TH! 3CIC FLO'd
CONTROLLER AUTO OUTPUT 70' FAIL HI;H. L T1E' TUR4INE 'i0$f f 9NOR
CONTROL VALVE OPENS CAUSIN3 RCIC.'TURh!NE SPEFor O!SCHARfit
PRES 3UR!r FL0di AND EXW AUST PR1SSURE 70*INC RE ASE. 0

. +

MECHANICAL OVEASPEED TRIO OCCURS.. TH E - T Ri? T4ROTTL E. V ALVE - -

CLOSES AND ACIC'TU23IN! SoisDe FLOC DISC 4f Hi #RESJURE, AND.:
EXHAUST *Ri33UAE DECREA3ES TO O' IF'THE-MECHANICAL OVERSPEED.-

CONDITION.13 RECET USING THE-SIMOTE. FUNCTION AND THi TRIP
g THR0TTL! VALVE IS SUBSECUENTLY OPENED WITH T 8E FLOS CONTRCLLER [IN AJTO, 14 OVEttSPEIO TAI * A311N OCCURS. !Ti! 00ERATOR M A Y. - - '

PLACE THE RCIC FLOWiCONTROLLER IN MANUAL.-IF DE3IF.!D'TO
CONTROL FLOW.

'

"

THE ANNUNCI ATORS DIRECTLY ASSOCI ATE 01.WITN.THIS MALFUNCTION LARE21

- RC2C TURB TRIP'- 20;C -

'

RC3C L3 FL*)W - 204C 4

i . .

.

R E r'. 0 V A L OF THE MALFUNCTION REST 3RES.'THE AUTO OPERATION
0F THE 3CIC .FLO. 0 0NTROLLi4"TC- N0a9 L. .3

i
REF: M-1-542 aCIC SYSTE*; ELECT *! CAL 5 SCHEMATIC DI43#AM, '

M-360 SHEETS--1 THROUGH-4' R C I C L S Y ST E M . ' SIS ' S'.:
.

1o-
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~ 1/2 9/ 91 REACTOR CORE' ISOLATION COOLING - 5 -

,

t

TABLE !.C-1 |
SY3 TEM MALFUNCTIONS '

MALF E00
NO. MALFUNCTION TITLE /oANGE/CAUSE t EFFECT_ NO.-

....... ................................................................ ..... .

RCIO6 RCIC FLOW CONTRCLLER OSCILLATION 011hD

TYPE DISCRETE VARIA?LI 0-10C1

CAUSEtELECTRONIC FAILURI 0F RCIC FLO4 CONTROLL*R CAUiES THE *

AUTOMATIC.0UTPUT TO OSCILLATE WITH 4-30 SECOND PERIOD. 100%- .

SEVERITY IS EGUIn LENT TI A i M 09CILL ATIO4 09.20% PEA <
T3 PEAK. THIS MALFUNC' ION 0053 NOT-AFFEC1'TH*" MANUAL OP!aATION

'

0F THE CONTPOLLER.

PLT STA:RCIC IN OPERATION
.

EFFECT3: INSERTION OF THIS *iALFUNCTIO*C0AUSris THf AUTO OUT*UT=
OF THE RCIC FLO4 CONT 80LLER.TO OSCILLAT~ AT THE INSTPUCT08,'S-
SPECIFIED SEVEAITY 0-10C.'!, WHERE L100% IS EQUIVAL*NT TO A 10L
OSCILLATION, 20% *ia< TC aft < ^4 ! T 'e M SECOND PERIOO.- S C I r. .

,

FLO , 3PIEDr DISCMUG2 >RISSU9er ANO EXHAUST PMESSURE
O3CILLaTES. THE-OPa9%TCR M AY *L ACI .T Hi FL7C CONT ROLLIR IN
MANUAL AND CONTPOL 3CIC FLOW WITH No--OSCILLATIONS
OCCURR14u).

THEGE ARE NO ANNUNCIATORS DIMCTL'Y A3$0CI AT*D WITH THIS.
MALFUNCTION. '

REMOVAL'Of THE' MALFUNCTION RESTORES THE-AUT0' OPERATION-OF :i
Tdi RCIC FLO'4 00NTROLLIR TO N01*AL.

'
. .

REFF: F-1-S42 ACIC-SY3TEd ELEC*RICAL SC48.MATIC OIAGRAM,
M-360 SHEETS 1 T diOUGH ~ 4 R CIC SY S181 P%ID' S.
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'1/29/91 ROD DRIVE 15 )
,

(O,/ T APL E I.C-1 l

Sr$ TEM MALFUNCTIONS

MALF EQU
NO. MALFUNCTION TITLE /RANGi/CAUSE & EFFECT NO.

.... .. .................... ........................................... .....

Ad!F2 ARI POWER SUPPLY FAILUa! 02160

TYPE: GENERIC (A-F)

CAUSE:6 LOWN PCWER SUSPLY FUSE

PLT STA:100" PGaE;

EF/ECTS INtERTION OF THIS NALFUNCTION VILL CAUi! A LOSS 08 P 0'414 TO TWE
$ ELECTED (A 0F B) ARI C HA'JN EL , PESULTING IN A LOSC 0F INDIceTION
FOR SV-2-03-141A(4) AND ;V-2-0 3-142 A t 9) . !? TH: EFFECT!? 191
CHANNEL IS ARMED THE iPAF0041 ATE "CH ANN?L A (3) API IWITCH ARMF0"
ANNUNCIAT04 WILL 4Lagv. IF THE EFFECTE) ARI CWANNEL INITIATION
Pd$HBUTTON IS DEPRESSED IT WILL WAV3 NO EF8ECT ON TWE S!MULATOR.

TmE A NNU'4 0 ! AT0 0 DIRECTLf A510cIITED ITw T H I l '4 A L ' G N C T I O N !?!

"A1: R2T SYSTEM INOP LOSS-OF POWSR" 2 )7 E?
13
k_.) R i,9 0 V A L OF THE MALFUNCTION REPLACE 3 THE PLOWN FU$E AND RETURN $

THE EFFECTS ADI CHANNEL TO NORMAL OPERATIO,1.

REFERENCES: E30?O $4EETS 1 & 2r E?339 SHEET 1, PtID F-356 SHEET 1

REV. 1
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1/29/91 ROD DRIVE 15 ,

TABLE I.C.1
SYSTEMS MALFUNCTIONS-

,

MALF EQU

NO. MALFUNCTION TITLE / RANGE /CAUSE & EFFECTS NO.

..... ..........................-.....................................................
f

AR141 ARI ISOLATION /EXilAUST VALVE 141 FAILURE

TYPE:CENERIC (A B)

CAUSE:MECilANICAL BINDING CAUSES VALVE TO FAIL *AS IS"

PLT STA: 100% ,

EFFECTS:!NSERTION OF TilIS MALFUNCTION CAUSES THE INSTRUCTOR .SPECIFIED VALVE (S)
TO DEVELOP MECilANICAL BINDING, WillCil CAUSES Tile VALVE TO FAIL "AS IS',-
FAILING EITilER VALVE OPEN OR CLOSED WILL NEITilER CAUSE NOR PREVENT ARI TROM
FUNCTIONING. Tile 141 VALVES ARE NORMALLY OPEN VALVES WHICli ClhSE WilEN ARI IS,
INITIATED.

IF ARI IS INITIATED WIT}l TilIS MALFUNCTION ACTIVE, Tile CREEN. INDICATINC LIGHT -
(COMMON WITil Tile ASSOCIATED 142 VALVE) WILL REMAIN LIT, WilILE Tile RED
INDICATING LIGitT FOR Tile SELECTCD 141 VALVE WILL NOT LIGilT.

( THERE ARE NO ANNUNCIATORS DIRECTLY ASSOCIATED WITil Ti!IS-MALFUNCTION.

REMOVAL OF TilIS MALFUNCTION UNBINDS Tile SELECTED VALVE AND IT WILL ASSUME ITS
DEMANDED POSITION,

REFERENCES: F&ID M.356 Si!. 1

REV. 1
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1/29/91 ROD DRIVE 15

TABLE I.0 1
'

SYSTEMS MALIVNCTIONS

MALF EQU

NO. MALPUNCTION TITLE /RANCE/CAUSE 6. EFFECTS. NO. .

!..... ...............................................................................

ARI42 ARI EX11AUST VALVE 142 TAILURE

TYPE: GENERIC (A.B)'
,

CAUSE:MECilANICAL BINDING CAUSES VALVE TO TAIL "AS.IS"

PLT STA:100s j

EFFECTS: INSERTION OF Tills MALFUNCTION CAUSES Tile INSTRUCTOR SPECIFIED VALVE (S)
TO DEVELOP MECHANICAL BINDING, VilICll CAUSES Tile VALVE TO FAIL "AS.IS".
TAILING EITHER VALVE CLOSED WILL PREVENT ARI FROM VENTING THE SCRAM AIR llEADER
VI A THIS VENT PATil,110 WEVER VENTING MAY $TILL BE ACCOMPLISilED IF BOTH 141
VALVES ARE CLOSED Tile 142 VALVES ARE NORMALLY CLOSED VALVES WilICil OPEN WilEN
ARI INITIATES. -

IF ARI IS INITIATED WITH TilIS MALPUNCTION ACTIVE Tile CREEN INDICATING LIGitT
(COMMON WITil ASSOCIATED I42 VALVE) FOR Tile SELECTED VALVE WILL REMAIN' LIT, AND

O Tile RED INDICATING LIGHT FOR Tile SELECTED 142 VALVE WILL NOT LIGHT.'y ,>

THERE ARE NO ANNUNCIATORS DIRECTLY ASSOCIATED WITll TilIS ItALFUNCTION,

REMOVAL OF TilIS MALPUNCTION WILL UNBIND TilC- SELECTED VALVE AND IT WILL ASSUME
ITS DEMANDED POSITION.

REFERENCES: P&ID M.356 SH. 1 ,

REV. 1
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1/29/91 R00 ORIVE 0 4
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6
/ TABLE I.C-1

SY$ TEM MALFUNCTIONS

MALF
. EQU

NO. MALFUNCTION TITL*/ RANGE /CAUSE &LEFF:CT- N0. ;

....... ................................................................ .....

CRH01- FLOW CONTROL VALVI.FAILURi 05370'

TYPE: GENERIC (A-6) VAAIABLE 0-100%
= :

CAUSEtFAILURE OF FLOWLCONTR0'L !/? CONTF0LLED.- '100% 'SEVE RITY
~

IS EQUIVALENT 10 THE VALVE 5EING 10 0 '. O D E N . {

PLY STA3100% P3 EJ ;
;

EFFECTStTHI3 MALFUNCTION CAUSES A 01 ? FLOJ C-ON*ROL VALVE--

FCV-3-19A/S T0. FAIL TO THE INSTRUCTORS SPECIFIID
VALUE. TmE VALVE DILL A07.' sis 7010 T3 AUTOM AT7C OR:
MANUAL SI3NALi FROM THE CR0 FLOW CONT 30LL*R.

IF THE FLOW-CONTROL VALVE IS FAILED 0*ENr1 DRIVE
WATER D/Pr COOLING WAT2; S/8, C 00 L I N'J W ATE A- FLOVr -
AND CRD PUMP AMPS I N C R I A .' F. ) ACCUyuLATOR CHARGING

-HEADER PRESSUJE-DECREA$E3. *00-
INSERTION OR WITHDRAWAL WILL PRODUCE: A34031 ALLY HIGH-

\
ROD S?EEDS AND DRIVELVATIR 8 Low S.. . CONTROL -;R003 M AY.
DRIFT INTO THE' CORE DUELTO.THE ASNOR* ALLY HIGH
C0 CLIN 3 WATER D/D.

,

; IF THE FLOW CONTROL VALVE IS 8 AILED 1CLOSEDr'09IVE WATER-
D/Pe C00LINC WATER D/$r C00LIN1 WATER FLOW, ANO C 9 0-
FUMP AMP 3 DEC4 EASE; ACCUMULATOR CHARGINGE4!40ER
PRESSUME INCREA3ES. C0JLING 4ATIR

j FLok TO THE'C#D UNITS ~ISLALSO DECREACED WHICHnVILL
C AUSE TMi ASSOCI ATED 9IGH' TIMPER ATURI ANN 1NCI ATOR
TO ACTUATE. ROD INSERTION 0A-WITPDRAWAL WILL'HAVE- i

ASN0aiALLY. LOW ROD SPEIDS AND LOW DRIVE WATER FLOWS.-

-THi" ANNUNCI ATORS A SSOCI AT ED WITw. 74I3-J ALFd NCTI0i A 2E tE
,

CAD CMAPGING AT32 HIGH: 30t$$URi -|C !;. 1
LCR0 HYDRAULIC HI_TEMo' fC205 *

REMOVAL OF THE *ALFUNC. TION RESTORES THu OPE 9ATION O'
'THE FLOW CONT #0L,VALV5'TO'10R"4L.

' ;

RiFERENCES:L M-356/357-CR) !Y!Ti? 4;&lI9'$r

'M-333. REACT 03 RECIRCLPUM8 SYSTEM-D 3|10.
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(?~)s_ , TABLE I.C-1
SYSTE.% MALFUNCTIONS

MALF
EQUNO. MALFUNCTION. TITLE /R&1iE/C10SC NO........ ................................................& EFFECT

................ .....

CAH)2 CRD DRIVE WATER FILTER CLOGGIN3 05120

TYPE: GENERIC (A-5) VANIABLE C-100t
.

CAUSE:DEPRIS IN CPD DRIVE FILTE7 10 M !!v RITY IS !)USL T0 i

50 PSID ACROSS T4E FILTER AT 63 GPM FLOV I

PLT STAT 100% POWiR
)

EFFECTS!T4IS 'i A L F U N C T I O N CAUSES A 04 '
!

0'!Il? WATIi FILTIR TO CL0G j
AT THE INST 4UCTOP SPECIFIED JEVEDITY. CRD SYiTEM FLOV ANC |
PRESSURES DECREASE THEN INCREASE AS TH!' FLOW CONTROL VALV!
O/ ENS TO '4 AINT AIN SY3T!$ FLON. ACCUfULATOR CWA 4GING i
PRESSURE DECRfASES AS FILTf* D/ P INCRIAS!9 I
IF THE C43 FLOW CONTR7L VALVE CANNOT MA!NTA!1 SY$tgu FLO,

|
WITH 100% SEV2RITY !ELECTEDr C4D DRIVE WATER AND C00LIN1 i

WATER D/P'S AND FLOWS DECDEASE9. THE ALTERNAT5 D1:VE WATER
FILTEA MAf si PLACf3-IN $!RVICE USING 4040T1 FUNCTION C9H04(-) IF DESI;id T3 4ETURb 5YSTEM FL)ls ANJ DRIS5U11S T3 100 MAL. i

THE ANNUNCIATORS ASSOCIATED WITH T4IS MALFUNCTION ADE

CR0 WATER FILTER FAILURE c?05

REMOVAL OF THE MALFUNCTION :E93Vi9 THE OEBRIS F?0* THE BRIVE
WATER FILTiR AND RESTORES THE OPED.ATION 08 THE DR,tVE WAtkR
FILTER TO NORMAL.

REFEdiNCES: 9-556/I!? C2D SY3 TEM P'.ID'ir M-353 REsCTOR
AICIRC FUM3 SY;TRA 3410.

REV. 2
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1/29/91 R00fDRIVE ?2
-

TABLE !.C-1
SYSTEM MALFUNCTIONS

MALF
. . EQUNO. MALFUNCTION TITLE /XANGE/CAUSE 8:EFFF....... ......................................................CT- . N 0. .

.......... ......

CRH03 CRD HYDRAULIC PUMP TRIP 0$0!O
IYPE 3ENERIC (A-1)

C AUSi INT ERNAL SH0dt C/.USES AFF!CTED PUSPS' $U' PLY BRE AKER
,

TO TRIP ON OVERCURRENT. -i
PLT STA 100% '0WE4

(FFECTStTHIS MALFUNCTION CAUSES THE-INSTRUCTOR SPECIFIED CRD'# UMP TOTRIP ON OVERCUge.ENT. CF.D PUMP AMPS $5IKE SHARPLYLUPWARSr
THE PUMP. BRE AKER TRIP $r- AFTER WHICH THE MOTOR AMPS DECRE ASETO 0. .C00LINi WATECr 09IVE-WATEkr 4 tic ACCU'ULAT09 CHARGING'
PRESSURE %ND FLOWS' DECREASE.. C40 TEM *iRATURES INCREASE <DUETO THE LO;5 0F COOLING F L 0v. .
AS THE CRD ACCUVULAT09S PRESSURE DECREASESr THE.
ACCUMULAT04 TROVI.LE LIGHTS OT T43. FULL .C 07E JISPL Af RAN)0*LYi
ILLUMINATE. IF THI FUSP IS.RESTAETED-WITH THE MALFVNCTIO*!7
STILL PREStNT, IT WILL AGAIN TRIP ON-0VERCURRENT.- PL&CtNG;
THE OTH!R CR0 PUMP IN S ERVIC E *ILL- RESTOR E NORM AL$0PER ATION-
0F TH! CONTROL #0D DRI'/E SYSTEM. NO. CONTROL RODS"CAN af- .!|

,

IN8ERTED 04 WITHD4 AWN WHILE NL-CRD~*RESSU1E-EXISTS. 1

THE ANNUNCIATOAS ASSOCIATED WITH THI5 M A: 'NCTION ARE

A CkD WATER PU/P TRtF - C205
B CRD WATER PUMP TRIP - C20!
A :CRD W ATit 0098 OVERLOAD - C?)$
B CAD WATER PUMP OVERLOAD - C203
CRD-ACCUMULATOR L3W PRESSLHI LEVEL * C205.

'

CAD HYDRAULIC HI-TEMP - 'C205

RIMOV AL OF THE WALFUNCTION RESTORES'THJ CRD PUMP MOT 09ffo
NORMAL OPERATION. '

dEFid!NCES;.
M-356/157 CRD !Y f T.!M PtI3'?r'M-3534#EACTOR-
*ECIRC PUMP SYIT!*'9310, S C Hi.i AT I C r: E-139

._REV. 3
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RODJDRIVEB -
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'

c
q

. T A B L E . I . C -1.-
SYSTEM MALFUNCTIONS

i

-MALF - 1

_
.

. EQd:-

NO. t* ALFUNC TION ' TITLE / R ANG E /C AUSE' SiE FF E CT - N O .1
-

... ... ............................................................... - . . . . . -

CAHJ4 CONTROL'R00 DRI2Ts IN 02'O.47 - >

'

< -

-- J

TYPE GENERIC-(XX/YY)

CAUSE: SCRAM OUTLET CONT G L' VALVE"(11-127b'LIA''S

PLT STA:100 50Wii j-

'

4EFFECTS:THI! '4ALFUNCTIONiCAU$5S THEL 5 ELECTED CONTROL,ROO TOLot!'IFT~ '

INTO:THE CORE-AT 1 INCH /32C.- LICOLATING THE SCR W OISCH4RGE . .

VOLUME-WILL CAUSE THE VOLUME TOTFILL.na'ITHORAWAL OF~T W AFFECTED , |
. CONTROL. ROD WILL,95=POSSI?LEraVTJATfAdSLOWER'SPtE .> REi10 VAL: |

,

OF. THE-WITHDRAWALJ3IGNAL-WILLiCAUS$iTHis-RODDTO-DRIFTJ9ACC IN!AT 1 INCH /3Ecc T!4 E MED - D?I F T i- LITIET Ltd!4I NAT E S -W1 TH E d t. '7EE
40D Ot TMS FULL CORI' DISPLAY. TH O CRD .' COOLING -- WA TE R1 FLOV -
INM3 ASIS DUE -TO THE LE A< AGE: PASTLTHE SCRAM'0UTLET. ' L* R t

._

3i
!

READINGS ON THE FOUR - ROD DISPL AY WILL SHOWiTHE CMaHGE IN:L* LUX--

L iV E L.5, TH E V A91T:301 - O F .TH? ;C 4 A'4G E D EPE G ENTR UPON THE : '

-

:f RELATIVE 50SITION. Or Th e 100 IN s-tiL ATION iTWTHE -L*RM ' ANO.\
THE NEGATIVE WENTIVITV"ADDED BY THE ROO. APRM~ INDICATION'
WILL PROS AdLY NOT CHANGE | SIGNIFIC LNTLYTUNLIS$1AJSIGNIFIC ANT'
AMOUNT 08 REACTIVITY !? AOMD 2Y JTri5- 000 CINE ESTION

, s

-

a
'

--

^

. .

;
-

;

THE ANNONCI AT09$ ASSOCI ATED WITH t T HI31 MALFJNCTION ? ARE: =

ROD--DRIFT - C205'

R2MOVAL OF THE VALFUNCTION * "' 3: T42 f.0P2 R ATION'0 F L THE: ':

S C R AM C UT lit ' V A L V E L T O i108vi% (TION : A iD' ALLOWS THEM00 0 -
-;-

-

!
TO SETTL2 - AT' THE NIXT EVEN N016ti. ;1

g

RiF ERi9 C E S: E-iio/ 35 71 C A DL !Y S T EA PT,IDIS,9M-1 3 20|RMC3
SY S Ti& ILEU DI AG3 4 M.i '

aREV.- 2- ~
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1/29/91 ROD DRIVE 4.

) TABLE I.C-1,

SYSTEM MALFUNCTIONS

MALF EQU
NO. MALFUNCTION TITLE / RANGE /CAUSE t EFFECT NO.

....... ................................................................ .....

CRH05 TROL RO) ACCUMJLATOR TPOU?tE 03230
"'

TYPE: GENERIC (XX/YY)

CAUSE:CRD ACCUMULAi3R NITROGEN LEA < C2VSIS 4CCUMULATOR NITOS!EN
SIDE TO TOTALLY DEPAES$U7IZE IN 15 SiCONDS.

PLT STA:100' POJER

EFFECTS:THIS MALFUNCTION CA. '5 TME SELECTES CONT 40L 80C ACCU *ULATOR
NITR03EN PRES 3URd TO TOTALLY CEPRESSURT'E IN 'S !?CONDS.
THE AMBER A C C U '1 LITE ON THE FULL CORE JISPLAY FOR THE SELECTED
ACCUMULATOR ILLUMINTTES. NO IFFECTS ARE SEIN IF THE POD IS
SCRAMMED AT NORMAL OPERATI9M 2RES3UREr 401 EVE 3 IF THE R00 IS
SCRAMMED 4 HEN PLA1T PDESSURE I3 LE33 THAN 230 PSIs IT WILL
TAKE EIGNIFICANTLY LONGER F03 TWE 330 TO RCaCH Tui TOP OF THE
CORE USING THE CROM PUMPS TO SU3 PLY DRIVING HEAD F08 ROD
INSERTION, IF TH: CRDH P U ,1 ? S A3E STOP?ED PRIOR TO TWE 200fI REACHI:1G F'JLL INr THE RCD JILL SETTLE T3 THE *RfVIOUS
EVEN NOTCH.

THE ANNUNCIATOR 3 ASSOCIATED WITH THIS MALFUNCTION ARE:

CAD ACCUiULATOs L0d PRESS 9I LEVEL C' 95

REMOVAL OF THE .ALFJNCTION CESTORES THE ODERATION O' THF
HCU ACCUMULATOR TO NORMAL AND RICHARGEs THE NITPOGEN SIDE OF
THE EFFECTED ACCUMULATOR.

REFEAENCES: N-3i6/337 CR0 YiTE1 P&I)'3.

RIV. 1
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1/59/93- R00 DRIVE- L5 -
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TASLE-I~.C-1 .;
SYSTEM MALFUNCTIONS

,

,

MALF EQU
_ .

-NO. MALFUNCTION TITLE /RAN1F/CAUSE 4?EFFECT NO. !

,!
....... .. ............................. ................................x.....

-CRH06 C RD ST AYILIIING V ALVE ' F A'.LS C Lo!? D . 05170:

TYPE: GENERIC.(AtB) '

CAV5E:FAILURi 08 CONTACTS-(1-1T AND' I-?T Od ! ~T AND=t '.T) IN .f
STAS-VALVE SELECT 01, SWITCH. . t

PLT STA:100% POWER
!

EFFECTS:THIS MALFUNCTIOS. CAUSiS THE SELiCTEi CRD STAS V4LVES.TD FAIL ,

CLOSED. COOLING WATER FLOW DYCEEASES SY A GPMr=C2DJCOOLING dD/P DECREASES, THEN INCREASE: AS'THE FCViODENSL TO: M AINTAIN-
'SYSTEM FLOW. DRIVi WATEP PRESSU?E INCRSSSE3r THEH CDNTINUSS=-

T0 INCAEASE AS THE CR0 h.05 ; CONTROL.VtLVi;0* INS TO MAINTAIN: I-

: SYSTEM FLT4. - THi-JELECTED STAB VALVE 3: WILL:NOT ODEN.0N TN-
INSERT OR WITHDRAWAL SIGNAL.Fo0M THE,RMCS-SYSTEM.- WHEN-AN ?
INSERT 07 WITHDRAWAL SIGNAL IS REC 2EVfDr T 4 E C R D -~ C OOLIHi AN D I

DRIVE W A T ER * R E S SURI3 '') EC 4 E A S in EN 10NTIVUES . TO S EC R* * Sit
WHEN-THE FLOW CONT ROL V ALVE CL O S E S TO At !NT A U' 0 013 T ANT
SYSTd3 FLOW. COOLING WATER FLOW ALSO DECREASES 5Y:2 LOR 4 GPM. *

W1EN A ROD IS MOVED- DUE TO THE WATER 1BEING DIVESTED ,

TO THE DRIVE WATIR: HEADER. '

i

THERE ARE N0' AANUNCI ATOF3 ASSO CI ATED WITH JHIS SALFUNCTION.- i

iREMOVAL-OF THE MALI o ION- R E STO R E S : THE ' 0 P E R ATI ON'' 0 F.iTH8; F-

STAB VALVES T0 NOR:4%. LI

HEFERENCdS:- M-35d/357.C40'SYSTE"~PSID'.cf . M-1 -S 2 0 SH.
11 AND '12 RMC S SYS TEM ELEM DI43 RAM.
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T ABL E "I'. C-1: -|-
SYSTEM' MALFUNCTIONS l

!
MALF

- - . 500'
NO. MALFUNCTION TITLE /48 ME/CAUSE 3.EFFECT N0.

....... ..................................... ............................ .....-

.

CRH07 LOSS OF AIR P4 ESSURE TO CR0 HCU'S 0?050

TYPE DI5CRETEr VA&IABLE 0-100%
,

CAUSE: BAD dELD ON PIDE CAUSES OPEN FUED "REAK OF'3UFPLY-LINE
FOR - HCU' S' AT M ANU AL V ALVE .122. 100*, $!Vi9 TYd S EQUIV! VENT
TO O PSIG. A SEVi=ITY''0F M 'RESULTS lN1') VS: L.

PLT STA: 100% POWER

EFFECTS: INSERTION OF THIS MALFUNCTION CAUSESLTHE CRD=HCD'S 7 0 VL O S SiAI'9
PRESSURE SUE TO A ?IPINGLRU*TURE:0N THERA 1 RESUPPLY LINES ~ TW E -
SEVERITY RANGE SELECTED CAUSES THE SCRA* ~ 5ILOT :AIRiHEADER?TO- +

DE?RESSURIIE TO 100 PSIG'WINUT THE SEVUITY SELECTED.- F09J
,EXAMPL!r IF'THE: SEVERITY SELECTED.Is 100%, O PSIGt PRE'SURE: WILL'

SE ON THE SCRAM PILOTLAIR. HEAT.: D. NO,. E FF EC T3: WILL 9E : S EIN +

UNTIL THE SiVE4ITY SELECTED'IS G9 EATER THAN '30%: DUE-T0'THE ;
73 PSIG *D250U4E CJNT90L VALVi VAINTAINING AIR HEADER PRESSUREy S E T W E E N 1 *. A N D 3 0 % S E v g r,I T.Y . :IF- SCP A M VALVE' PILOT'' AIR WE ADER. 1
PRE;$URE REAChis t0 PS!Or THE 900: SCRAM INLET AND1 00TLET

. 1
VAL;iS OPEN AND ROOSDSC4A'4 IN At RANDOM MANyER.. THELAIRLHEADER

,

PRESSURE ~ INDICA?O ON PAN:L C124 DECREASES TO THE SEVERITY'S\
_

PRESSURE E3UIVILENT. THE SCRAM DISCHARGEfVOLU1E? VENT AND' '.
~

DRAIN V4LVES'CLOSE. IF THi H EA D E C. DRE S SURE D EC RE L S ES T01LES S
THAN 30'PSIGr .THE C9D FLOW CONTROL val,VE: FA ILS - OPE N.-
AT 100% S EV!RITYi -THE' AIR . LE A< AGE ;FFOM THEleROKEN PIPE. IS d

750 SCFM. 'I F THE 3ACTU' SCRAW VALVES!!iEDG1ZEnFORJANYEREASONp ;

TtE.LEAXAJE STOPSe' ANDLTHELAID iUPPLY'TO T4EiCR0=: LOW CONTROL
VALVE IS 923T0150.

THE ANNUNCIATORS ~ ASSOCIATED WITH THIS MAL 10NCTION'ARE:c 41

e

SCRAt VALVE.P; LOT AIR HEAD: 7 2RESSURE .;.04 |C205
. . ._ . Ji

REMOVAL-0F THE MALFUNCTION T<EPAIRS. THEL *IDING RUPTURE AND ..

ALLOWS THE'AI HEADER.TO REPRISSURIZE.- "

I- REFERENCES: 7-356 A C -357e CRH-SYSTEv'PtID.
,
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1 /29/ 91'. ROD DRIVi. 2.- 7
,

h TABLEEI.C-1?
SYSTEM! MALFUNCTIONS: ' ),

:

MALF
, E00.

.

NO. MALFUNCTION TITLE /1ANGE/CLU!E 3 EFFECT -NO.- -

o....... .................................... ...... .... .............. .....

-

. .. . i
CRH08 SCRAM DISCHAR3E VOLU4E LEVEL WIGH 053'N |_

,

TYPE DISCAETE
. . - - - , - - i

CAU3E: LEAKAGE PAST SCRAM DISCHADH VALVES AND-BLOCXA35-IN SCRAM ;

DISCHARGE VOLUME-DRAIN LINE. "a

PLT STA:100% POWER

!EFFECTS:THIS MALFUNCTIO,5'CAU "$ d!T'? TO I COLLICT "4=THE 3 CRAM
DISCHARGE VOLU15 AT A RATE-0F110 GALLONS /9!NUTE.: AFTVR 30- .

SECONDS, THE "SCR A;4 DISCH ARGE' VOLU/E J NOT SR AINE D"- A NNUNCI ATOR- !
-

ACTUATES.. 2 1/2 MINUTES-AFTER MALFUNCTION'INSd4 TION,JADROD r

BLOC < SIGNAL IS GENERATE 0. 5 MINUTc MA* Tea dALFUNCTION-
INSERTION THE REACTOR AUT01 ATIC ALLY :SCR AMS.- 'THE SCRAM
DISCHARGE VOLUMC VILL NOI DR AIN: WITP _ TM 3 |lt L* UNCTION ACTIVE; '

THE ANNJNCIATOES DIRECTLY A$$0CIATED MITH-THIT VALFUNCTIO".ARE:.

( ROD WITHDRAJAL BLOCK C205.
SCRAM:DISCHARGi VOLUME.-NOT DRAINED :C205:
SCRAM DISCHAA.GE VOLU?.E MIW L E VE L ! T R I o.? 0, '.i t L ' C2054

REMOV AL OF THE 7 AL FUNCTIO'i ST SP3 7TH2' LE A< A1E " A STJ THE: SC' AM-

DISCHARGE VALVE AND: RETURNS.THE VOLU"EJ04AIN'LINE-T0.: NORMAL'.

REFERENCES: y .35e CR0-HYDRAULICJSYSTEM1 o EIn : M-1 -S-34 o p S-'
'

SYSTE?. ELEM DIAGRAMr M-1-3-20 4MCSy3YSTEM:iLEM DIAG *AM.
-

RIV. I

t

4- 1

!
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TABLE I.C-1
SYSTEM MALFUNCTIONS

MALF EQU
NO. MALrVNCTION TITLE /RAN3E/CaJSE 3 EFFECT NO.

....... ................................................................ .....

CRHJ9 SCRAM CISCHARGE VENT VALVE FAILS OoEN 05050

TYPE: GENERIC (A-D)

CAJSE: STEM SIND3 IN OPEN PO3ITION

FLT 5TA:130% POWE4

EFFECTS: INSERTION OF THIS NAL' UNCTION C1U3E5 785 INST *UCTOR
SPECIFIED SSV VENT VALVE TJ STICK 0?2N. NO EFFICTS WILL
SE SEEN UNTIL AN AUTO CLOSE OR A AANJAL CLO9E 3IGNAL I3
RECEI?ID. IF A CLOFED SIGNAL I3 RECEIVIDr THE 4FFECTED
VALVE WILL NOT CLOSE. .E VfLVi POSITION INDICATION OF'

>

THE AFFECTED VALVE WILL INDICATE CAEN ON DANEL C05 iND
THE PCIS SI9IC. IF THC SC?AM DISCHARGC VOLU9? "ENT
VALVE IS CLOSED WH3N THE MALFUNCTION IS INSERTEDr NO EFFECTS
WILL BE SEEN U1TIL Td? VALVE IS OPENS AT W91C9 TIME THE,

( ', SELECTED VENT VALVi STIC<3 0??N.
m

NO ANNUNCIATORS A D. E DI45CTLY A 330 CI AT ED JITH THIS MALcVNCTION.

REMOVAL OF THE MALFUNCTION RESTORE 3 Tn! 00! RATION OF THE SDV
VENT VALVE TO NCR'4AL.

REFERENCES: M-356 CRH CRH SYSTEM PLID.
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TA3LE:I.C-1: . - !
'

-SYSTEM: MALFUNCTIONS-
. . a

MALF
. E O(F

'

NO. ~ M AL FUNC TION TITLE /F ANGE /C AU95. t e E F F ECT NO. :- )
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . - -.......

.

CRH10 SCRAM DISCHARGE VOLUME. VENT VALVE F AILS. CLOSED: 05050-
.

TYPE:3ENERIC (4-0)
'

s.

CAUSE:0 PEN.IN,SOV VENT VALVE-SOLONOIO VALVOS d 3 V-M A/3r 'SVAN A/W +
FAILS VENT VALVES CLOS 20.- ;

PLT STA:100% DOWER- t
r

E F F ECTS : T etI S M A LF UNC TION C AUS ES - TMd . IN3T RUCTOR ~ SF EC IFI!): S crtpi .
-

DIS CH AR GE VOLUM E : V ENT' V ALVE - T0 'F A 1Lo- CLOS E D.; . TH E'JV A LVE ,

POSITION 1 INDICATION'ON P A 4f EL-. C05f Ai407T4 EJ pC I S/ MIMIC n'Itt,;-

-ICICATELCL95ED.tIFJ3TM'$0V VENT PATHSoA9CJCLOSE n '
-

T HE .S DV 00iS > NOT-- ORAIN-N!iEN ,THE iS OV 109 AIft! V ALVES; ATEL
OPENES. T r1 E ' F A I L E D SCR8M DISCHARGE--VOLUMETVENTJVALVE-

DOES NOT.0 DEN ON A SANutt OPets. SIGNAL.1

THE*tE ARI NO AW10NCI ATORS DIRECTLY ASSOCI ATED WITH iTHIS
MALFUNCTION.

'

y

TREMOVAL OF.THE-MALFUNCTION RESTORES'THE OPERATION OF?THE!SCPA'i"
DISCHARGE VOLU:4 5 V ENT: V ALVE .TO.- NOR M A L. - , ;

'

REFERINCES: M-355-C,(0 MYOGAULIC $YSTEN PSIC,JMa1-3-541* psi
'

SY3TE.'4 ELEM DIAGRA%i
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hh61*kTHIS LIS]SUBJECTiTOETHE|1R'ESTRICTIONS?ONTHETITLE:;fAGE!'*1**) hATA

y 1/29/91 .R00LDRIVE '
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-- T A S L E ; I'. C-1

SYSTEM MALFUNCTIONS >

MALF EQU- ,

NO. MALFUNCTION TITLP/ MNGE/CAUSE 3 EFFECT .N O.
__... ...........__........................................... .....__ t..

.....

:$
C RH11 SCRAM DISCHARGE V')LUME ?RAI9 VALVE.. FAILS O2EN: -"

105050 - l.

:

TYPE: GENERIC (A-9)
<

CAUSE: STEM BINDS IN OPEN POSITION-- j_

oPLT STA: 1304 POWER

EFFECTS: INSERTION OF THIS'MALFJACTIOECAUSES THE-INST *UCTOR SSECIFIED
SDV DRAIN VALVE TO STICK OPEN. 'NO, EFFECTS.;ARE SEEN UNTilt AN

AUTO CLOSE OR ' A MANUAL' CLOSE SIGN AL..I S RECEIVED.< IE A~CLOSE.-

SIGN AL IS REC EI' LED < THE . V AL'15: rim TINS OPEN? AS INDIC ATED Bf: i
THE VALVE POSITION INDICATICN 09 PANEL;CO3-~AND~THE1*CISiMIMIC.
IF THE SDV: DRAIN VALVE IS CLOSED'WHEN1THEMMALFUNCTIOCIS
INSERTEDi NO:EFFECTSL ILL 3E SEEN UNTIL.T.HO VALVE IS'OPENrW ;
A T LHIC H ' TIME TH E - V At Vi w ILL SYI C < .IN.' Tu E 0 *EN L OOSITION.-

1'

O) IF SOTH SDV DRAINS ARE STUCR ~) P E N NEVEL 9CACTOV.SC9A" OCCURSr-
'

( THE SDV PRESSURE DOES1NOT INC R E A S E -- A S - MUCHL-NOR AILL 'THE, S DV
FILLxUP AS-EXoECTE) FROO TKS SC9Af. .T H I$ aI S i!N DI C ATE D ' ?YJT'4 E
SHORTER TIME IT '4ILL T AKE TO Dtt AIN THEoSDV4 FOLLOWIN3JAL SCR AM - i
AND FA3TE3 ROD. SPEEDS WILL1:E DEV:LOPD.: .ALS0tT'HE REACT 00
VESSEL INVENTORY THAT WCULD NOD.MALLY EE'FEDVINTO THE-VESSEL.
BY 'f ME CRD PUNPSt 41LL 3E-LOSTsT01TAE_RADWLSTE15YSTE*. -IF THE=
C40 SY $ TEM:IS , LOST,' A SMALL FLOW 2 F00Mi THE' R E ACTOP TO R ADW A3TE-

. VI A - THE :S DV' DEV ELOP3.
' '

THERE ARE: NO ANNUNCI ATORS 'DIRECTLY ASSOCI ATED .WI FC THI3
'

-

~ MALFUNCTION.

R EM OV AL '0 F TH E. ML FUNC TIO N P E 3704: S .T H E loE R AT* 0NJ O F i-THE S !DV '-

LDRAIN VALVE TO NORMAL.
'

,

REFERENCES: ' M-335-Ctd SYSTEM 0410.

REV. 1
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. SYST EM- M ALF UNCTIONSim?

MALF .
_ _ _ . _ . __ . -

.
E Q U --

.

NO. fi AL FUNCTION TITLE / A ANGE/C AUS! % E F F ECT- _ N 0.1
-

....... ................................................................ .....;

: .. ,

CRH12 SCAA'M DISCHARGE VOLUMd ORAINLVALVE: FAILS' CLOS *D: .050503

TYPEtGENERIC (A-9) "

CAUSE:0 PEN IN SCRA0 0ISCHARGILVOLUME1DRAINiVALVEv30LONOI0 VALVE-
( 3 V -3 3 / 5 V.-3 6) C AUS ES 3 RAIN VALV5i M ' F AIL 1LO4'O

'

PLT $7A: 100?. POWit '

q
- EFFECTS: INSERTION OF THIS-MALFUNCTION CAUSES;THE1 INSTRUCTOR-SPECIFIED

.

j
SDV DRAIN VALVELTO-FAIL-CLOSED. " THE S)V -OR AIN VVALV Ev!N01C AT!S ;

'

' CLOSED ONiPANELxCOs AND THE PCIJ MIV.IC.. THEEVALV5 TWILL:NOT' ? !.

: RESPONO TT A! riANU AL OPJ N = SIGN AL. .THETSOVICANN0' - d E.! 'I
DRAIN _EF WITH TH UMALFUNCTION.-ACTIVs.-

'

a

TWEDE api NO ANNUN;IATOR31011ECTLYJ-45?dCNATIO JITW TelIS
.

MALFUNCTION, ~ '

i
e

a
/

1 *MOVAL OF THi k'ALFUNCTION SE!TO9ES THE OPiRATIONLOF-THE1sDV; r',

* OLONOIDS TO NORMAL.
' '

'

REFERENCES:- -41-356JCRH $YSTEM PtID.- :)
'
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' jU TABLE <I.C-1- .

SY$ TEM' MALFUNCTIONS i
i

MALF
. . .500L.

NO. M A L FU NC TION -TI TL E /,R A NG E/ C A*J S E . ?, E F F E CT - NO. L
3

"I'

CRM01 CONTROL ROD DDIFTS OUT: 02040? !
'

-|,

TYPE GENERIC-(XX/YY)

CAUSE: COLLET PISTON 3 TICKS MEEPINGLC0LLET:FId3E43 DISENGAGED
AFTER. ROD WITHDdAWAL.

' i
'

L ,

'lPLT STA:1001 70 DER- a

E F F ECTS : INS ERTION O F -THIS.: MALFUNCTIONiC AUS ES THE-.; INSTRUCT 0D zSPECIFIED b
CohTROL R00 DRIVE:M:CHANI3M TO' DEVELOP A SINDING -IN' THEiCOLLET-

'

ASSEMBLY. THI S- BIN DING ' C AutE S.' T H E-- C 0(.L ET . PI STO N T0l STIC < JINc
T9 5 " C A MM E D --0 0T" P O S I TI ON ' A t T E W A -J N OR M AL - *0 D-WI TH D R A M L.. PCD
POSITION-WILL SHOW THE- 00 POS! TION CMANGING. <THE'9EACTOR,

MANUAL CONTPOL SY STIM -WILL NOT '3 E - E F F ECTE02'3Y T4E 'M ALFUNC TION.-
THE ROD WILLnINSERT, AND'WITORAW'.AT 40RMALMROD SoEEDdANDiLCAN-

.

32 SCRAMMED. how!'/EPr. TH? A05 'WILL. C ON TI NU EL TOs DRI'T:-0UT10NTIL.
( IT.IS BACKSEATED AT.A?OUT-1-IN/.d.IN DUE TO^THE WEIGHTo0FLTHEi._ . ,

_ CONTROL 90D SL ADE' AND DoIVE P'ECH ANISM.' CRDH FLOWS [ ANDT PRESSURES.(
WILL NOT-RESPOND.T0 THEER00.MOVEMFNTLWHENfNO RMCSPSIGNAL?IS
A? PLIED. NEUTRON'. Flu k ANDEREACTOR'P0 DER MILL 1 RESPOND
ADPROPRIATELY T0;THE: CONTROL: 000.REACTIVITYeADDED., '

' '

, .,

THE-FOLLOWING< ANNUNCIATOR IS7ASSOCIATEDEWITLHTTHIS M A L F.UN C T ION:: -

R0D DRIFT. -C20!R *

REMOV AL!-O F THIS M AL FUNCTION WILL_ ?rg gg s-THE t S TUCK- COLLET: ;

PISTON. 'I F NO OTHiR " ROD: MOVE 9ENT = SIGN AL I3;' APPLIEDifTHE POD:
WILL' SETTLE'AT THE-NEXT EVEN 40TCC oCSITION.

-|:

REFERENCES: M-337r 1-t-i-3J., _ 6 2 ?]-M-1 -J J.-l D T'-1;
;
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'30ViB 00h 7CN1NC3 3H1 S3363 NC!13 rind 7 VK SIH1 3 0 7) A0WIV

' 'NOI13N0d7VW SIh1 H1IM 031V130$SV SdCit:3h0NNV CN 3eV 3W3H1
1

'ACIIIS0d 30V76 COV 70E1N03
3H1 01 CNCcS3d 17IN h'31SAS DNIbO11NOW NCW103N

'bi 'hCI11 God 3AIBC 00b 1001NO3 3H1 01 CDi

A7X3IDO 17In 3C;76 00e 10: 1NO3 3H1 '037dn03hn
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1/29/91 ROD: DRIVE .147 ,

f,

U , TABLE?I.C-1=
'

SVSTEM MAlrVNCTIONS~ '
,

MALF
. ._ _

. .
.

_

-- N O . -

EQUL ,

NO. MALFUNCTION TITLE / RANGE /CAUSE &?EFFECT
....... .................................__..............______________. __...

- -

1;

CRM03 CONTROL ROD UNCOU* LED 102120

TYPE: GENERIC (XX/YY) .

CAUSE: COUPLING SPUD FAILURE ,-

N
PLT ST A :100P. P0x!R=

' E F F ECTS : INS ER TION O F T HIS M AL FU NC TION :- C d USE S -TH E-
SELECTE0'CONTROLL3 LADE-F0DLT0=9ECOME UNCOUSLED FRot
THE CRD MICHANISA. IF..THE CONT 30L ROO;9 LADE =
MOVEMENT I6 INHIBITio SY-MALFUNCTIONTOR 9Y-
REACHING THE FULLY WITHDRAWN POSITIONr1THE"0 RIVE'
MECHANIS4 WILL TAAVEL.OUT PA3T;NOTCHr43 IF.IT IS- :
wITHDRAVN OR IF T H E M EC H A ti!M .I S. STOPP D "AT 107:F z
43=dHIN THE MALFUNCTION IS:ACTIVEiLTHE 5,00FWILL: '

>

DRIFT OUT 10' THE OVEATAAVEL OUT- POSITION. Ti!SJPOSITION
~

-

Q =CAUSES ThE ROD POSITION-INo CATION To a0 9ACC LITiRED:
Aj A?IDi3 L A N A AND TH E OVE RT R A VEL L ANNUNCI A TOR WI LL- J NNUN CI A TL

WHEN.THE: ROD IS NOT. ATTACHE 0 TO OP:'RESTIN1 OtHTHE -

. DRIVE, THE DRIVE WILL' MOVE FASTER?THANL:IF
MOVING THE CONTROL' ROD SLADE.-

ANNt,NCIATORS ASSOCIATED WITHtTHIS? MALFUNCTION ARE:4
,

n0D.OVIRTRAVEL'- C205 g
' ROD DRIFT -C205-

a

| '

- REMOVAL OF THIS MAL 50NCTIOV ALLO i S1 TH E ..303 ..TO'JE
,

'
.

.. - ,
.

;

1

! RECOUDLED'TO THE: DRIVE ~.: THE:900 MUST 3EoDaIVEltIN-
UNTIL THE SOD DRIVE ST ALLS .INDTHE . INSERT : DIRECT. ION'.

q
E BEFORI THE RO0i=IS RECOUPLEO.

REF:-'*-357e 7-1-2-5/.i 6130-M-1-JJ 10';,-1
- - -

-
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% :enci*.THIS DATAilS(SUB,JECTiTY THE2 TRE STRICTIONS 0N JT,H E iT,ITLEi P AG Er 6 *:E0. va m: w ,

- w- - - = - .x x - - - - -
, ,

-O
_ R.0DcDRIVE :: -15 l1/29/91

V ' TABLE I.C-1- i

SYSTEM MALFUNCTIONS. >

'

MALF- -EQU w

NO. MALFUNCTION TITLE / RANGE /CAUSE O EFFECT NO. ,

....... ................................................................ .....

.

CRM04 CONTROL: ROD RFIS FAILudE 02133-

TYPE: GENERIC (XX/YY) . |

,

'CAUSE: REED SdITC'i FAILS OPEN AT ' TME 'CU R RE NT | ROD DPOSIT;10N.-
4

PLT STA:100% POWER =

EFFECTS: ENTERING THIS-PALFUNCTION CAUSES THE. REED SWITCHFAT THE-

' CURRENT POSITION ON-TMELINSTRUCT04 SPECIFIED=80DS70-FAIL-

O P E N . -- THIS'CAUSES'-A LOSS O F L C ONT RoLi R00 _PO SITI DN, 90TH

VISUAL'.Y AND TO'INTERFACI'eG FUNC.TIONS.: : T HiiPPO Cf S S _ COM PU.! E O - .. {
WILL' PRINT:"99" -WHEN THE CONTROL' Rob' POSITION IS'. PRINTED. +

_

T4E-FULL COPE DISPL AY1 ANO TWE'-4' LR OD _ DISPL AY: POSITION INDIC ATORSD_

w I '. L 3LAN<. IF RS;S IS. N0i' EYP AS S EDr. THEJ ROD- a)0VEMENT CONT. DOLS'-
FROM RSCS WILL STILL'92 ENFORCED. n.Tdi NV .WILL AR09T 09 UNKN0d4
ROD POSITION.-

THE -- ANNUNCI ATOR AS3OCIATED-WITH THISOAlruNCTIO%IS:-

g

ROD DRIFT - C?0SR
4

REMOVING THE MALFUNCTION:RESTORESLTHEjSELECTED1 900': POSITION!'
INFORMATION T0lN03AAL. THE ROD' DRIFT.ALAbi!-CANsTHEN BE RESET.i

RiF: M- 1 - $ 3 !. :' D M C S SY STIM ELEMENT ARY ? DI AGM AMiO5280-' i
.

A-1-JJ-103-1.RVCS SYST14pGi<.-

i RIV. 2-
,

I

i

-[
-

A.
o

. 6

I

'

_.... - - . - - , , -- - -. _. _ _ ._ . . _.
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.. e . x .

. .. THE|TITLEiPAGE@* T *-
. , ~ , - >

yto;*A*iTHISTDATA;2SysUBJECTAT0fTHES (R E $ T RI,C TI O.N S 100:
!'

. a
1 /29/91: RODL0RIVfL ' --' 16! j

'O "
c

.\
hT ABL E I . C-1

"SYSTEM: MALFUNCTIONS:

MALF
.

. . .. a E9U -)
'

N O .- MALFUNCTION TITLE /4ANGE/0AUSE BLEFFICT NO.-
....... ...................,............................................ .....

CRM05 CONTROL ROD-SLOW SC4AM' TIME
'

;020 0 {<

~ s ,

TYPE : GEN E t R (U / YY)i V ARI A SL E t( 0-100.%)--

WHNii DO tEV}RITYfC AUSE: MECHANIC AL BINDINi- OF- CCR AL OUTLIT VALV8.- q
RESULTS IN A_3CRAMLTIii 0-SEC LONG5R-THAN'-NORMAL ANDL100%t ;J -

SEVERITY YIELDS A._SCitA|fETIAEa 0-S.tc. LON3.E CT44N N00 MAL.--

, :s
' PLT STA:100% POWER

,

L aOSIS TriE' INSTRUCIOR1 SPECIFIED- .[EFFECTS INSERTION OF THISEMALFUNCTION C

ROD TO INSERT SLOWLY WSEN. Tug 7coyTggL qQr Ig(Scgawygg, 74g[ .
-

..SC;AM-LIGHTS THAT - INDICATE 5T.4AT'TuEu$CAA6 VALVES +ARE OPEN_WILL'
NOT LIGHT i3ECAU320 BOTH 3CRAT VALVJ3'ARE-N0?4'ULL;0PENLEVFN IF'
-THE MALFUNCTION-13 ENTIRED:AT-0% SEVERITY." THE APRM'AND LPRM.

INDICATIONS WILL' R-IFLECT THE CNANGE.'IN<C00s FLUL 90T:THE-
MAGNITUDE OF THE CHANGE.WILL--3E A F UNC T I ON < 0F . T H E LP OS ITION -__O F
THE R00 16 it E L AT ION T 0. LP RM:;-' A ND ~.T Hi- A MOU NT-- 0F A E A C TIVIT YT

.

y ASSOCI ATED WITH -THE ROD. -

,
s

T.4E?F APE NO-ANNUNCIATORS'. ASSOC (ATED.EITH T'il S .i M A L OJ NC T I O N .;- f
R EMOV A'L -O F THIS 4 AL FUNC TION' WILL ;4 ETU9N' T7EE SCR AMJ 0!!TLET VALV5
70-NORMAL. OPERATION._ .

!

n'

1., *

REF:- M-337, M-1 3-5!.,'42ito-M-1-JJ-103-1' Lt:;
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- 1/29/01 ROD-ORIVE-
'

17J J'

TABLELI.C-1
SYSTEM MALFUNCTIONS

' '

.;

'{

MALF EQU
'

NO. MALFUNCTION TITLE /PANAE/CAU3E 0 EFFECT - NO .c
...... ..................... ........................... ... .......... .....

RMC01 RPIS TOTAL FAILURE -02131,

TYPE: DISCRETE
:

CAUSE:FA! LURE OF RPIS MASTEA CLO?k-
,

PLT STA: 100% P0dia
|

EFFECTS: INSERTION.0F THIS MALFUNCTION CAUSe$ A TOTAL LOSSi.0FsTHE
RPIS SYSTEi. THE 400 POSITION: INDICATION!CN1T4stFULL CORE
DIS PL AY GOE3'BLAN< AND THi-PPC LOSit ALL<INFORMATION' CON--

CERNING CONTn0L.R00 POSITION. . A .EPIT IMOP 903 3ELICT.SLOCK'
OCCURS CAUSING'THE RODiSELECT D-:0N.THE' ROD SELECT: RELAY-
PANEL TO SE DESELECT 50-AND TH: FOUR ROD' DISDL AYS. T0 ;G0i-

BLANK.- THE RWN: P90 GRAM IN.THE OPC A30 HTS-AND ALR'fM-INSFRT= '

AND WITH) tad dLOC< I NFMCED UNTIL THE PA?. IO -M ANU ALLY.
'BYPA3 SED. THE FOLLOWN3 INDICATO?$ ILLUMINaTELON THE RAM-:-

-CONSOLE: !NSE4T- BLOC <r 4I TO R A W O LO C < r SE LIC T LE R RO R r .- RW''i c
* COMPr.PROGr AND BUFF.-THE OPEWAT091WILL NOT 95 A9Li TO. INSERT

OR WITHDRAW RODS WHILE .THI3 MALFUNCTION?IC-ACTIVE.=

THE ANNUNCI ATORS DIRECTLY ASSOCI ATED -WIT 3 -THIS:~MALF= UNCTION : ARE:-

RPIS INOPERATIVE - 2C57 l

RWM ROD 0 LOC < - 203.5 '

R00' WITHDRAWAL. BLOCK - 2055 s
,

REM 3V AL OF .THE *ALFUNCT!3N csST%iSLTF 0PID AkION J0rf THT'y
| 'R ?I 3 M A S T id - C LOCK TO. NO RM AL : A ND : a LLOWS; TH.?H OP ER A TORu-TO,

INITIALIZE THE RWM'IF-DESIRED.-
1

L REF: M-1-512EROD WORTH MINIMIIERUSY$Td [ELEMENTA9Y-TDIAGRAMr:i'

M-1-520 Sk.0 AE AC TOR' M ANU AL' CONT RO Li3Y 3T'it EL ECTRI C A L z
L . SCHEMATIC DIAGRAMriPIACH MOTTOM UNITS |2RANDc3:JPLANT

''a

L PROCESSoCOMPUTER.GEX,: M-1- 512L R O D ' WOR TH1: M.INIMI Z E R ' [
! ' SYSTEM ILECTRICAL SCHEMAT!C10!AGRAA.=
l) REV.:3
h
w a

A) .

n

!
. , - . . - . ,. . . ., , , , . , , , - . . ,, , . -- . ~ - - - - . , +,
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p1/ 29/ 91 ROD DRIVE ~ '18*

.

-G.
T A BL E I.. C-1 -~-

,

SYSTEM MALFUNCTIONS '

MALF E QU --

-NO. MALFUNCTION-TITLE / RANGE /CAUSE LJEFFECT NO.= 3
,

....... ................ .. .................... ....... ,............... .....- ;

RMC02~ ROD DRIVE CONTPCL*TIXER MALFUNCTION , 1011'40

TYPE: DISCRETE +

CAUSE: CONTACT 2A-28 0F TIMER 34-54' FAILS.TO CLOSi.

PLT STA: REACTOR STARTUa , ,

,

EFFECTS:IN3ERTION OF THIS MALFUNCTION CAU35'3'A * A!L UR E O F L T HE' 'R0 0.-
DRIVE CONTROL TIHR. IF-A CONT?OL: 000 Is-ATT54DT50.T.0'B:
WITHD R AWN USING -- TH E' ROD -MOV EMENT - CONT ROL SWITCH 6THEi l

INITIAL INSERT SI3NAL WILL NOT:0CCUR IN-TME RMCS SYSTEM.
THIS CAUSES THE:COLLETT FINGERS-TO FAIL.TO.<-DISENG4GEHFROM -

THE NOTCH ON CONTROL 1900. IF A RCD IS MOVIN3.-00TL0r'THC- '

CORE-WHEN THE I4AL' UNCTION:IS-INSERTEDr|NO--EFFECTS WILL"BE.
{OBSERVED UNTIL Th~5 ROD uA3 SETTLE EAND A R30;IS: ATTEMOTED

. T0-BE WITHD' AWN AGAIN. THIS MALFUNCTIONLWILL 40T EFFECT
THE N0aMAL INS E RT SI Pl 4L aF*t 0 M :T H E RMCS= SYSTEM; 4 l-

-

THER E ARE NO ANNUNCI ATORSf DIRECTLY;_ ASSOCT AT EDiWITN : THIS
MALFUNCTION.

.

.. . .. . . .
. . !

REMOVAL-OF THE MALFUNCTION! RESTOR ES THEMOPIRATIONEOF THE o
ROD DRIVE CONTROL' TIMER TO-NORMAL.- <i

'

- 1

REF: M-1-3 20 DRE ACTOR A ANUAL CONT ROL SY37~d ELIMENTARYr
DIAGdAM.

i

R E V .: 1

7.

a

'

$'
)

.
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-
g

- - t e ,t 1 .- t e e 9 i -s 4
'

p e (''
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; GyC[ {,*},.T HI$ f D AT AII Si SUBJ E CTM0 JTHEji|RE ST,RICTIONS {0N TH E/TITLEjP| AGE [* i * .
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=-1/29/91 R0p oRIVE - 19-
.

*
-

' TABLE"I.C-11 .

5fSTEM MALFUNCTIONS. !

HALF EOU-
NO. M ALFUNCTION TITLE / RANGE /C AUSE t: EFFECT NO. l

...... ----.....................................-- ..................-- ...--

- ,

t
RP$01 CONTROL ROD SCRAMS 02050, i

TYPE: GENERIC (U /11)= (

CAUSE: INDIVIDUAL R3D SCRAi TETT--SWITCA FAILU4!

fPLT STA: 100%
. .

EFFECTS: INSERTION OF THIS MALFUNCTION =C1USIS.THE INSTRUCTOR
SDECIFIED 400 TO SCPAN. THE COD I9SESTS FULLY INTO THE|
CORE WITH ITS GREIN 8ACKLIGHTING ILLUMI.N ATIN31.A ND cITf S
DIGITAL INDICATOR-GOIN3'.SLANX:40N THELFULL CORECDISPLAY.-. '

-

THE BLUE-SC*AM'LI.iHTe A?:::RE A C CUM LI3HT,JAN0xREO ROD DRicT '

LIGHT ILLUMINATES ON TH E 'ULL - C O3 E - DI s oL AY. ' THE : INL ETL AND:-
OUTLET SCRAM VALVES FOR THELSELECTED R00' '4ILL R E5 4 TN 1
OPEN UNTIL THE RALFUNCTION ISLREX0VED..TdELL*RM1 INDICATION::FOR
THE LPRM' S A0J AC ENT TO Ta i SC R AMMcD |RODSD EC RE ASE. THE AMOUNT/7 0F DECREA32 IS DE'EWENT -UPONcT4E REL ATIVE LOC AMONE OF tTHEt ad' LPRM WITH RESDECT To THE ROD .A ND; THE AMOUNT '0 F ..dG A TIVE4

REACTIVITY ADDED 3f THE R3D. A PP M ' INDI C ATIONS '4ILL ! NOT;
CHANGE APDRECIABLY.-

THE ANNUNCIATOHC DI1ECTLY.' ASSOCIATED WITHtTHISiMALFUNCTION.ARE:.-
'

ROD DRIFT - 205R
CRD ACCUMULATOR-LO 99?SS HILLEVEL 9 iO5a?

R EMOV AL OF THE MAlr0NCTIOT FEST0kEFTHE V PiRATION10F1THE:
I,vDIVIDUAL SCRAM TIST -SWITCH |TO~ NORMAL; i

REF: M-1-S?4cRSS SYST!?EELEP5NTA#Y DIAGRAM,M-1-S20 DEACTOR
MANJAL'CONTROLESYJTiq ELEMENTA9fM IAGOAM.-

REV.,3

m ,

f

'.;%. -

[ 1
|-
e

-

|

'

'
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. ..-.:..-. 4 A L[ . , , ,d_, . % , , k + ,, , . ,,
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c * * THIS DATA IS SUBJECT.TO THE RESTRICTIONS chi THE TITLE PAGE * * *

- 1/29/91 ROD DRIVE 20
*

.

t
'

TABLE I.C-1
SYSTEu MALFUNCTIONS

MALF EQU
NO. MALFUNCTION TITLE /9AN~E/C4USE & EFFECT NO.

..__... __..____..........._____..........._............__.............. .....

RPS06 CONTROL R3D FAILS TO I C D. A v 0 15?

TYPE: GENERIC (YX/YY)

CAUSE:SLOC< AGE AIR LINE 3ETWE2N S V-13-117 A U' V A LV.I S 12 4 a v o 12 7..

PLT STA: 100% POWER

EFFECTS: INSERTION OF THIS MALFUNCTION CAUSES A FAILURE OF THE
SELECTED CONTROL 10? TO 3 CRAM. WdE1 THE INLET AND OUTLET
SCRAM VAL'IES ASSOCIATED NITH THE FAILED ROD DEENE9GIZEr THE
AI:. D3E3 NOT FLEES OFF VALVFS 126 AND 127e TH~ BLUE S C o s e,
LAMP ON THE FULL CORE DISPLAY DOES NOT ILLUMINATE INDICATING
THAT Tdi SCRA" INLET AND OUTLET VALVES ASE NOT OPEN, aN3
TnE R00 DOES NOT SC?A1. THi POD MAY 95 MANUALLY INSEDTED
INTO THE CORE IF SiSIDED.

THERE ARE NO ANNUNCIAT3ES DIR5CTLY ASSOCIATED WITH TVIS,,

! MALFUNCTIC1..,,

REMOVAL OF THE MALFUNCTION DEST 00.ES THE OPdRATION OF TH: AIP
LINE SETdEEN SV-13-117 AND VALVE 3-126 AND 127 TO NORM AL.

REF: M-1 - 3 5 4 RPS SYSTEM ELEMENTARY DIAGDAM, 'd - 3 5 t cod
SY S TEM ?&ID.

REV. 1

4
,

t
,

_ ---
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% M n S THISTDATATISLSUBJECTsTOiTH5(JREST_RICTIONSLO NTHE|-TITLf PAGE!O s}o; O?
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71/29/91 :R3D DRIVE t .21: 1D i
V :TAst5.I.C-1= Si

SYSTEM MALFUNCTIONS: 1
4

MALF i!QU Lt
NO. MALFUNCTION TITLE /RA.415/CAUSd s~5FF7CT NO.

........ .................................... ........................... .....;
)
t

RSC01 RSCS TOTAL-FAILURS '03030L i

3

TYPE DISCRETE
'

d-

a

CAUSE LOSS OF POWER T0 RSCS-
i

PLT ST A : R E A CT OR ~ ST'A RT Uo' >

,

.

. 1'

E FF ECTS: INS ERTION OF THI3- N ALFUNCTION: CAUSiSJA ~ LOSSJ0F .,,20WEPiT3 THE- J
R3D SEQUENCE CONTROL,SYSTT4.- 'T4EURODWELECTfD OHLTHE: ROD -

9
SELECT AELAY. * ANEL E DESELECTS AND:6THE M CXLIGHTINGLON THE-

. .J-

ROD S ELECT AEL AY iP ANEL ;00ES'~ 00T. L L An RODi C ALHTNOT35E-- S ELECTED ij-

* UNTIL THE MALFUNCTION IS:REv.0VES. IFlPOWER IS!GRE%TED TH W ('
'

2M AS SENSED St. MAIN'TUUINEEFIRST STAGEq3TdAM PPESSU R
WHEN THIS MALFUNCTION I$:INSUTiDi-N0 iFF5CT3:.J!LL"AE* j
OSSERViD.

<

5

. TM E - ANNUtiCI AT OR S D I R E C TLY ASSOCT ATED VITH1: TRIS $'ALFyNO TIOW:AFf: J0 . .. . .

g
=

ROD SE'2VENCE MALFUNCTION -r2054

REMOVAL OF THE= MALFUNCTION RESTORES <POWERlTO-THE MSCS SYSTEK.
u

. - . .
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. .
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'

AND1ALLOWSJT9E OPERATOR TOLREENINITIALIIEFTHE1 RSCS? SYSTEM.- -t
, . 1REF:- M-1.-$-20 RM C 3J SYS TIM ELEMENT ARYi DI AG9 AMdM ,1-J J-103 9RMCS SYSTEM GEX..
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h 1/29/ 91 -ROD! DRIVE 22?
*

t
..

TASLE:!;C-1
SYSTEM" MALFUNCTIONS

HALF EQU
-NO. > 4ALFUNCTION TITLE /1ANGE/CAUSE-F EFFICT. !N O. -

....... ................................................................ .....'

RWM01 RdM TOTAL FAILURE 04030;

TYPE DISCRETE ' *

CAJSE FAILURE.0F 5-VDC LOGIC POWiR SUPPLY IN .RWM.00TPUTL30FFE9
:1

sPLT STA:100% ;f

EFFECTStINSERTION OF'THIS-MALFUNCT' ION CAUSES A RWM-T3TAL-FAILURE.
THE R4M PROGRA:4 IN THE PPIJASQATO A40.AN 11?E4T AND'..WITHO9AW
BLOCK IS ENFORCED UNTIL' Td5- R4:iLIS MANUALLY SYPASSED.DUE~.T0*- :

-

TdIS4ARDWARE FA! LURE.= ' TWA FCLLOWING IO ICATORS ILLUMINATE,-

ON THE RwM CONSOLE: IN305T PLDC(, WITH00AW 3 LOCK,' SELECT ERR 00r t
RWMs COMPrJPR03, A'1D ?UTF.

;

THEANNUNCIATORSDIRECTLY.kSSOCIATED WITH T dS MALFUNCTION ARE:-

8OD WITHW AkAL :iLOCs'--1951
(

. . . . .. II
'

REMOV AL OF THE M AL FUNCTIONt R ESTOR?S POW ~R~ TO''ME RM LOGIC- 4
BO ARD AND- ALLOWS Tri! OPER ATOC 70-- REININI ALIIE_ THE- RWM.--

,

REF: 9-1-520 S69 ;RE ACTOR M ANUal CONTROL SYSTEM' ELFCTRIC AL- 9
SCHEM ATIC DI AGR AM, 'PE ACH s0TTOM UNIT 3 2~ AND 3 PL ANTI~

t.

PROCESS COMPUTE 7. GENS M-1-312 > R00 WORTH NINIMIZER- ' '

SYSTEM--ELECTRICAL SCHEMATIC DIAGRAM.
'
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- L1/29/ 91 RESIDU AL HE AT':R EMOV AL' -7 - 0- 1
=

q
A, TABLEnI.C-1

-SYSTEM MALFUNCTIONS.
.

1

MALF'
"

EQU,: j
NO. MALFUNCTION ~ TITLE / RANGE /C40551%LEFFECT - NO.' ;

.

....... .. ..............................-.......v ,..................... .....
t

,

RHRO1 RHR PUMP TRIP. 0301b
' "

TYPE: GENERIC ( A-Of -$

,

CAUSE: FAULT;IN RHP PUMP MOTOR CAU3ES;INSTANTAMEOUS.
OVERCURRENT TRIP (150G L. TO ' A C TV3 T E ,

,

PLT STA:RHR'IN'OPERATIOW l
.;

-EFFECTS INSERTION OF THIJ~. mal. FUNCTION CAUSES THE SELECTEDERHR PUMP
TO TRIF. THE'RHR PUMP'SaAMPS INCREASIS: UPSCALE /LTHE: PU*o-

Mr AKER TRicSi 'AND AM)$ DEC4 EASE.-T0;O. !PU3P FLOWS COM3INED q-

F i.3 We 'AND.' C ONT A IN M C NT FLOW .(If IE USE)iDE CR E ASE.' IF'THE'
'

OPEF ATOR ATTEMM S T0- ST ART- THE AF F ECTED ,RHRO PUdo. WHILE: THE '

MALFUNCTION - IS INSERTE3e THE PUMP'S' AMPS?!4DICATION'WILL
INCREASE FULL' SCALE =AND'THE AFFECT-iD_ PUMP'SDSUPPLY'BREA<ER

-

TRIPS.
1

THE; ANNUNCI ATORS DIRECTLY: AS30CIf TED WIT (T4IS LMALFUNCTIOK- ARE:v

A/0/C/0 RHR SUMP T R I F L. -- 2 0 3 A / 3 / C / D - -i

RHR-PUMP OVE9 CURRENT - 203A/B/C/D;
' - -i,

,i

. . -

- a
REMOVAL 03 THE i S AL FUNCTION - RESTOR ESI THEL OPER ATION O F'.THE-
RHR PUMP MOTOR T0-NORMAL. '

i
REF: M- 3 3 2 R M S Y S T E M . P s ID i-- N-_1 - S $ 5 ) R H 9 S Y ST cM- EL E ME NT A RY.~

L DIAGRAM, E - 13 4 -- R H D PUMP 4.164V - CI RC UIT 'BR E AK E R
'

,

scLECTRICAL SCHEMATIC * DIAG 0AM.
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. REV.'1 7 > me .
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.|1/29/91 -RESIDUAL' HEAT"REMOVAli 1
* "

--T ABL El:k . C-1
1SYSTE4 MALFUNCTION!-

y
-

MALF EQU
NO. MALFUNCTION-T!rli/ RANGE /CAUSE &.EFFECT .. N O . 1

-

j
.

'
RHR02 RHR-HEAT EtCnANSER TV' E ; L 9 C 03070 '

. - - .
, : f

TYPE: GENERIC (a-0) VARIA3LE C-100%
,

CAUSE:TUSE RUPTURE. 100". S EVERITY- IS q E QUIV AL ENT c TOL 5 00 : GoM.. >
;>

'

-PLT STA:RHR IN OPERATION

EFFECTS: INSERTION OF;THIS MALFJNCTIONlCAUS$$ THE SELECTED'RHR!H8ATI j.
~

iXCHANGER TO-DEVELOP'A LEAKTATATHErI*lSTRUCTORS SPECIFIED; !

SEVERITY 0-100%i 4HERE 1004: SEVERITY.:IS E2JIVALENT:T03500 GFM.-
'

AT 103%.SiVERITY AN3--T t E - MP %l J3 YST E1' AT :? O ' o.S IGi G 4 E A T E R ITH AN
RH9 PUMP DI! CHARGE.PRESSUJErETHE HPU 15Y3 TEM LEAXS INT 0'THE
RhK 3YSTEM. T iE :HPSW/RHR DIF FERENTI AL PRESSURE ~INDIC ATOR
DECREASES, RHR FLO4 INCRE43E$r1ANOM WCUf. CONDUCTIVITY INCREASES
IF-IN SHUT 009N CO3 LING .ITHLTHE? MCU iYSTEM<INESERVICE. THE
SYSTE't RECEIVING-FLOW F ROM ;THE;.WR ? SY3 7Dt :R E ACT5J0YV AVIC ALLYs -

tTO THE INCREASE'IN FLOW - A'O L C%DUCTIVITY. LIF|TFEiHSCV SYSTEM
'

-

IS AT A-- L 0wS R "P R E S 5UR E - T i A 9 3 Thin RHR SY 3 TiMJ ANO :Vi HE iMALF UNCTION': , i
IS ACTIVEr WATER'FLO'.o ;FROMBTHELDHF SYSTEM TOJTHE:HPSV SY$TEMz
CAUSING-HPSW R AD L EVELS ;TO 'INC3E Asir1RHRD ' LOW - DEC RE ASES,K AND -
T riE SYSTE9 ~ RECEIVING; FLOW FRCA THE!DH9. SYSTEM REACTING 1
DYN UICALLY-TO'THE-DECREAS5LIN.-RNL fLO4. .

,

-THE ANNUNCIAT3RS-DIRECTLY ASSOCIATED.TWITH THIS MALFUNCTION ARY:|
A RHR.-HEATe EXCHANGER TVSELTOLSHEL'LL,LO P9ES3115LPSIC.-(203A'
a RHRL HE A T EXCH AN 3 51- TUaE J TS E3 HELL LO' P P E SS$ 15 JOSIDJ - ' 2039--

C RHR HEAT E4CHAN359 TU!EcT04.SWELLxLO-rDESSpilloSIDT :203C
D RHR HEATLEXCHANGER TURE;TO?3 HELL,LO PRES 3115LPSID7-L203D'
A&C1RHR HEATLEXCHANGER1HI3H CONDUCTIVITY ~1203L
3 30' 3HR H E AT EX CH A NGE1 )In:C04DUCTIVITY1 -: 20SL.

'

REMOVAL OF THE MALFUNCTI]N R E S T o rt E s . T H E A F F E C T E D M H D. .- H E A T: ":
EXCHA1GER'.S TV355-TO 10 9At.

REF: M-362 RHR SYSTEL P&IDe;* 1-Sif RHP JSYSTE% ELEMENT ARY
DIAGRAM.s

'
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yqs;w? * 4*; THI SJ D AT A :I SLSUBJ E C T RT0;mTHE 'RESTRIC TIONS 0NJTH EETITLE P AGE ?* L* U*gg, so ' ~- - - -c w 6 - -
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[)[1/29/91~
RESIDUAL''HEATEREMOVAL; {2.

-

O,
-

-t
-

V-
_

TABLE'I.C
SYSTEM M ALFUNCTIONS: 11

MALF 1 EQUL
NO. .MALFUNCTIOW TITLE / RANGE /CAU$i S EFFECT- NO. . ;

'

.......-........................................................ .. .... ..... ,

RHR03 L7CI- INJ ECTION VALVE FAILS' CLOS ED C 0"i7:

TYPE: GENERIC (Ar3) ?

.c
CAUSE DIRECT SHORT ACROSS-INJECTION. VALVES CLOSING CONTRACTOR

(R CONTACTS).

PLT STA:LPCI-INITIATE):

EFFECTS: INSERTION bF THIS. MALFUNCTION:CAUSES THE i
'

SELECTED LPCI' INJECTION VALVE:TO-FAIL CLOSED. E
'

,

INDICATIONS 05 THIS MALFUNCTION!ADE M9-?5A('a)-
MO-25 A/S PJSITION- INDIC AT ES CLOS E Ds RHR ' ou'iP FLOWS-
IN THE' EFFECTED LOOP DECREASE (PANEL C03))- !
THE A FF ECTED LPCI INJ ECTION 'V ALVE. '40 TOR OVE RLO A D .

' '

DEVICE KILL ACTUATE-0VCE THE VAL 15-IS--FULLY _ CLOSED
DUE TO THE 3 CONTACT FAILU4E.- '

O.
.-(_) THE MIN FLOW SYPASS VALVE WILL.OPEN.WHIN CHR;* UMP

FLOW IS LESS THAN A900T-500.GDM. 'IF TH O ALFUNCTION<- '
.

,

-IS INSERTED WHILE--THE VALVEEI$ SHUTr THE 5 A:4E;' A L A RM S
s<

- WILL SOUND HOWEVE3i NO OTHER1 SYSTEM INDICATIONSEWILL-
~

l
BE EFFECTED.. -IF~THE10PERATOR: ATTEMPTS TO OPEC TH!'

'

INJ ECTION VALVE AFTER THE MLFUNCTION cIS TINSE*TEcr j
THE VALVE'WILL NOT OPEN AND NC-INDICATIONS WILLD '

-

'

dCHANGE.-- a.
.

THE ANNUNCI ATORS' ASSOCI ATEDJW'TOTNIS LMALFUNCTICOARE:
>
i

SYSTEM I rho CONTAINMENT'SPRATINJ V ALG S J01ERCURRINT:
'

C223A' ;!
SYSTEM II RHRLCONTAINMENT4SSRAY"INJ: VALVES OVERCURRENT~ ._ |.

C203D j
''

--

REMOVAL OF THIS MALFUNCTION'WILL RETUFN THE R'
CONTACTS IN THE LP CI . INJECTION 1V ALV'E -C ONT ROL.
CIRCUIT TO NORMAL OPERATION. tTO ~ R E S E T ' T H E E VALV E . 0V E R--

CURRENT ALAR 9r ThE: REMOTE FUNCTIGO v0ST 7 CERES ~T.
. s

'l
. si
L REF: M-342 RHR SYSTEM D'IDr 9-1-S55:W SYP. TEM ELEMENTARY-

'

~

DIAGRAM.
i
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q;g W* &T HISf DAT A lIS SUBJ E CyT0fT HEl tR E ST RICTIONS 'ON TH E iTITL E PP AGE '*:*;*1
c

A1/ ' RESIDUAL HEAT REMOVAL -3'-
,

L)_29/91-
' '

. T A B'L E 11. C -1
SYSTEM MALFUNCTIONS

.

. $

MALF EQU :
NO. MALFUNCTION ~ TITLE /aAN 7........ .................... ........ ..........'3E/CAUSi|6 EFfECT .NO. . 3

............... ......... .....
)

._

RHRU4 RHR POMP DISCHA4GE LINE BREAX :03070 .[

TYPE: DISCRETE <' VARIABLE-0-1001 4
4

CAUSE:RHR PIPING. RUPTURES CETWEEN CV-2677A1AND RHR PU" ~CHECXl
VALVi 43A. '100% S EVERITY IS EQUIV ALENT TOL10000 MPM._ d

PLT STA:RHR IN OPERATION 'I'

EFFECTS: INSERTION OF THIS? MALFUNCTION CAU9ES'THE.A *HR DUMPJDISCHARGE
LINE TO RUPTURE - AT THE ' INSTRUCTOR S SPECIFIED SEVERITY;0-100M
WHERE 1007 SEVERITY IS EQUIV ALENT TO AL 10000 :GPM LE AX._ TITH- 1

A RHR PUMP IN OPERATION:ANb 100% S E V !! R I T Y ; S E L E C TE D r -" R H R ' 'd A T E R
FLO43 FROM.THE RUPTURE'TO THE RHR 900 % FLOW THROUGH A.RMP
PUMP INCRE ASES C AUSING RHR PUsiP A AMP _S: TO INCRE AS E. TOT AL'

-

>

LOOP FLOW: DECREASES-10,000|GPM AND THE SYSTEM RECTIVING FLOW
F ROM THE ' RHR ' SY ST E4 R E AC TS D Y 1 AVC ALLY iT0 t T4ET LOSO ?F1 S LOJd. -_h RHR ROOM TEMPERATURE MAY INC9EA95 DEPENDIN3 USONcTH_E

. .id TEMPERATURE OF THE.-WATER ~ ENTERING T H E 1 R 00M. , THELA"RHR'* UMP 3 !

ROOM FLOODS CAUSING THEoA RHR PUMPLTO' DEVELOP A'DIRECTESHORT= ;
TO GROUND ANO TRIP"0N'.0VE1 CUR 1ENT.: RHR PU$ pia 14MPS '

INCREASE UPSCALEi=THE' PUMP'DREARER, TRIP 3rEANDaAMDS .
.

DECREASE TO 0. THE LiAKAGE FROW THE *IPIN3:RUDTURE. DECREASES; a
BUT DOES-NOT STOP;(THE= TORUS AND? CORE-SPRAY, PUMP ROOMSTARE O

ABDVEETHE LEVEL O' THE- LE A< ANDE G1 AVITY DE AIN.-INT 0i THElPH R '
.

ROOM). THE-LEAK CAN 3E.ISOLATEDLAFTER TH I : ' A'E PUMP-' TRI'Sa 3Y.
- CLOSING CV-?677A.-

,

THE ANNUNC!ATORS DIRECTLY1 ASSOCIATED WITH:THIS~ MALFUNCTION 4RE::
,

A RHR DUMP-ROOM FLOOD 203A- 4

REMOV AL O F THE ' MAL FUNCTION RE 2 VIRES"REINITI ALIZ ATIONIOF' THE -
TRAINER. 1

,

REF: M-362 99R SISTEM PS13, 'i-1 - S $3 849 SOTEM: ELE''ENTARY.
DIAGRAMr E-134 RHR PUMP 4.15KV CISCUIT "oEA<co' <

ELECTRICAL SCHEMATIC ~0IAGRAM.- !

i

REV. 3-
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Qy to * ; * n^ HIS DATA JI S'SUBJ ECT TO LTHE ::4^' .; - y + ' +; ^ ;; >;,'' >y " ' ^ ' ' ' ' ;r

--

1-
,

1/29/91 R ADI ATION MONI'TO DING - SY $ TEM | L. - 04 h
'

1

j

T A Bl. E 'I . C -1'
|

'SYST EM MALFUNCTIONS- !

NO. MALFUNCTION
.

EQUEMALF
.

TITLE / 4 ANGE/ C A9SEJ t EF FECT - NO.
. .... .................... ...... ... ..............'....... ....... ... .- ]

'

ARM 01 ARM CHANNEL FAILS'UDSCALE -C001 j'

TYPE: GEN!RIC_(A-Ir AA-SS) 1

.,

CAUSE:0 PEN IN'REF_ERENCE VOLTAGE IN UPSCAL5 TRIPluiITT-

-PLT STA3100% POVER: . f

EFFECTS: INSERTION 0'F THI3 AALFUNCTION CAUSd5 Tdi INSTRUCTOR.
SPICIFIED-ARM TO FAIL-UP$CALE.1 'THE1AFFECTED TRY.
CHANNEL HIGH INDICATOD LIGHT tILLUMIN AT!!$ ? ONiTHE ,

INSTRUMENT DRAWER, AND THE METERLREADINGLAND/00-
THE RECORDER GOES OPS C ALS.:

THE'FOLLOWING ANNUNCIATORS ARE AS$0CIATE0;WITH i
THIS-MALFUNCTION:

..
. ',<

T HE S E. . AN NUNC I ATOR S - A R ET ON:-T HE't C2,1% PANEL.1
f . .

.

1

,

1 UNIT.2 # SAC SLDG HI RADIATIRN- '

UNIT 2 TURS BLDG HI RADIATION -iC210 - " - - *

UNIT 2-REFUELING ^ FLOOR-AdEA<HI RADIATION:-0C210:
.

RADWASTE BLDG HI P.ADIATION'- C2101
R ADW AST E SUNP AR E A - H1 R ADI ATT ON ^ ~ C211
ADPIN BLDG HI. RADIATION - C210

'TURS BLDG COMMON AREA HI RADIAT!0NT--C210 '

^THE FOLLOWING ARMSlARE ASSOCIATE 0 dITHLTHISLHALrVNCi1042"
'

ARM 01A, GEACTOR4 LOGE 3UMPRAREA)
'

ARM 01B : TORUS-COMPARTMENTL
ARM 01C :PPCI~PUMc RMi *

A3M01D. RCIC P J W8 > R M
; A R M 01 E' Rho PUw?LRM'"D".
A RM01 F RHR PUMP-RP "A"

. o. -

ARM 01G- CORE-SDRAYLPUM: 94 "3"-
A3M011 CONDENTiT2hCUMD - "IT -

. ARM 01I liCIRC!PUM*.IMST RACC A?EA:
qARM 31J ETEAM FLOW INSTE R ACF,J ARE A D

ARM 01K- C03L'ING1W AT ED rPUMP3AR8AD
A R M01 L : - C O ND .. D E.11 N E A 4 5 A

.

.

.

,

,

' A R M 01 M CC1D- '$ 73VI C E P U M S ?. A R I A 0300TH)J '

A R M 01 N - HPJTUR3INERARiA-EL.'115-

I A RX010 DEACTOR 9 LOO-EDUT?T' LOC <STIP CONTROL ,]
|' - f A RM01 D OEACT0A OLOG- FS R SOH1EL ACCES S' CSOUTH) -|

1

^

-ARM 011 TiaCT01 1LDJ PE450*lNEL ACCSSS5(NORTH) i

-!

3;,

'' _; -

}1 . ,
|(

,;,., , _ . . . - , 4 . , , , . . . . . . . - - _ . - , .,, , , . , , ,%,-._, - , , , ,
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1/29/91' . R A DI AT IO N ; MO NIT O RI N G -:|SY S TE M :,- :- 1 L- ,

TABLE I.C-15 '

SYSTEM MALFUNCTIONS

. 8001MALF
.. . .-

.

&

-

[/ N O. ,'NO. MALFUNCTION TITLE / RANGE /CAUSE1 FEFFECTJ
-

................................................__.......__..................;
my

ARM 01R- - TI?^ WITHDR AW ALEA* E A': a<,

ARM 01St TUR9INE: SLOGl ACC E S S EL.13 5 < 1,

ARM 01T T.3.cMOISTORELSEPARATOM AC,EA- :;
ARM 01U- CEACTOR SLDG"CPEDATING1AREAJ --

A RM01 V - * E AC Ta r 1L D.L? ACCESS 1 AREA-!L 21 65 -I
ARM 01W -HE A T ER i ANDIR F P T --. A R E A 7( SOUT H)1
A TM01 X- HE AT ER ANOLR FPT . A 9 E A 1(NORTH)E
ARM 01Y- W S.iTORsIN! ARE A-EL 145/.

'

ARM 01AA "tEACTO U PLDG E/HAU3TEFANS! q"
A P,M0138 - JSTEAM SiPARATOR1409C. AREA A ' '

ARM 01CC- ' react 00' REFUEL ^ SLOTJARIA1 ,.

ARM 0100 FUEL POOLJ ARE A
ARM 01EE

,
1EFUELINT ERID E.

Lt; ' d

ARM 01FF - FI:E TUNNEU. SUMP?AD,EAL
A RMJ1 GG R.R.: ACCESS-

. . ,.
,

s

A R M01 HH TUR3INE18LDG ACCESS. AREA-EL-1135|- ,

. .A R M 01 II :TU981NEEBLOG ACCESSLAREA-ELD -155- i,

ARM 01JJ FAIN.C3NTROL:.RT
A t M01 XK C AW A3TE SU9P-AReg

, .
-

,

ARM 01LL RADVASTEMFILTER,DUMPEAREAt
ARM 01 M =CADWA3TELSAMPLEDRACK AREA 1 -w4

A RM01 % . CONVEYOR OPERATOR: ACCESS; AREA-'

ARM 0100 ~ 0R00 STORAGE-AREA
ARM 01PP - AADWASTELFILTER|'HATC CARIAl -

- A RM010 -4 A iT E SAMPLEUTANC AREAh :-i
ARM 0129 -AOSINISTARTIONALOG.[< d'

:

ARM 0133 -9001CE VAULT!U2iRXhBLD'G-EL%195J I f- f
'

'

(IN S TRUME NT O R A W i?, --ONL Y ) . -
*

'

,

. REMOVAL OF THI5J1ALFUNCTIJN-RETURN 3tTHE10Pi44TIONE
| THE EFFECTED Al?A RADIATION MONITOR TO:iNORMAL.1 '

.,s
' '

s

-1-S-561 32<-139359, LANNUNCIATOR: 2 RiilTi E-255 15 l2

.

,

k

i
.s

N

,e

. , . h
i . ;

I

I
'I J

i q3
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W 1/29/91 ' '
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'URADIATION'MONITORINF SYSTE*l X "

17'

C *

t TABLE I.C-1'

SYSTEM MALFUNCTION $ i

MALF ,E00 |

..... . .............................-TITLE /kANGE/CAU3E & EFF?CTNO. MALFUNCTION NO.
<.................. ........ ....... ....

1

ARM 02 ARM-CHANNEL FAILEIDOWNSCALE 'C001

TY?E:'sENERIC (A-Ir Al-SO ' j
CAUSE:0*EN IN L3GRITHNIC AMaLIFIER QUTPUT '

PLT STA: 100% 00WER !

EFFECTS: I;* 3 h T I'O N OF THIS SALFUNCTIOL CsVS:n THE INSTRUCT 04' d
SPECIFIED ARM TC FAIL ~D04NJCALE. THE-AFliCTfD ARM-. LOW- INDIC AT3R
LIGHT ILLUMIN A T!S ON THE .'INSTRUME NT ~ DR A'4E Rr -AND THE METER--READING
AND/OR RECORDER INLICAT!0N A0ES100W9sCAli.

THE FOLLOWik3-AN4uNCIAT003 ARi ASSSCI\TED 4ITH THIS--
i4 A L F U N C TI h :

' C 211UNIT 2 AREA 9AD MONITORS DOWN3Cali -

COMMON ARIA 4 A D . M O NI T 0 4 3 -- D'0 W N 3 C A L C - C 210p _

i

,

THE FCLLOWING A M3 ARi' A F 30C I ATEL WI TH TFIS 1 AL FUNCTIONij
'

ARMJ1A REACTOR 9 LOG SUMP AREA ŝ

ARM 013 TORUS *COM*ARTiENT.
ARM 01C HFCi ?U1? ROCN-
ARM 010 RCICLPUM?=303"K '

AaM01E- RHR PUMP 0003 "b"-

ARN01F DP PUMD'800M ~"4" )
AW M 01 G- 0045 9 R A Y' ;30 '*0 L do v "S " A .--

/diO1 H CONDENJATE'30 v 38EA
A9MG1I RECIRC SUMP.INSTb d)CX.ADEA
AAM01J = $ T E A M F L O 'd !NST. D C< ARIA
Aih01 < COOLING A 7.R PUMoi 4 fte 4

-AP 01L- COND DEMIN A 4A |
A R N 011 - COND - !?oVICE 'UM* AREA!(SOUTH)
ARMO1N -F--TUASIME M A-EL. 11 1
AU010 4EACTOR 3 L D 'i E !UIPT:lLOCT 4 T!) CONTROL *

AR?O1P -if ACT3c? %DG M M3NHL- ACCis; (5JUTH)
MM010 .REACTO: SLDG ac450NNEL-ACCf33--(NDPTH)
AR301R- -TIP=4!THD34AL 44ft

' A R M 01 S 1 TUR3INE :!LD 3 : A C C m iL.13 5 -
'

ARM 01' TUR SIN i B LDG MOIEU RC S ~Pc 9 ''T 08 4 Rit
. ARM 010 9EACfon 3tDG OPERATING AREA
ARM 01V .REAC D R OLW AC Cig3 AoEt - L 165

g: -ADM01W- HEATI: TND.4FDT.A41A (30VTH)
S A 3M01 C *I AN J M DL#FP' To: A: (<0RTH3s

[. i

il,

|

L i
l- i

|
l ': ,i ,

-,

,, t
.

, _ . --. , , , . , %.., e, , , , . . - , ,,-# ,i
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s .to t *j.THIS )D A,T A,jl S :-SUBJECT T0nTHE; : RE ST RICTIONS ;0N ;TH E: TITLE ; PAG E :* *. *,
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1 /29/91 RADIATION MONITORING SYSTEM- ?.-- 3 i
- -

t'
TABLE I.C-1'

SY! TEN MALr0NCTIONS.
_j

|

MALF

MALFUNCTION TITLE /RAN3d/CAUSEJS EFFECT-
- ECU,

NO. .

................................................................ No.
-

.......
.....

A S M 01 Y_s H;P. TUR 3I N F A R C A- E'L ' 1 H
ARM 01AA- TEACTM 3tDG EX4AUST FAN; i

,1
: ARM 013E- STEAM =SEPERATOR POOL-AU.C.

ARX01CC- 1EACTOP.=R FUit SLOT.ARIO
!ARM 01DD -FUEL P00L1 AREA *

A R +.015 : REFUiLIN3 BRIDG)
ARH01FF PIPE TUNNEL SUMP AREA. -

p A AM01 GG = R.R. TCCESS
i ARA 01HH- TUR 3INti raLD G AC C I S S . A R E 4-EL 135
I A RM01 II TURSINE ELDG14CCE SS: ARE A-EL .1655 2

ARM 01JJ . MAIN CONTROL' ROOM
: ARN01 <K RADWASTE SUV AREA
A3M01LL R ADWASTE .'FILTSR.-PUMP ARC A~

: ARM 01 MM ' RAD 4ASTE SAMPLE'RACX AREO
ARM 01 NN CONVEYER:0PERATOR ACCESS; AREA
ARM 0100 DRUM STORAGE' AREA
ARM 01DP RADJASTE FILTEe N A T C rt AREA-
ARM 013Q WASTE 1 SAMPLE TANK-~ARin:,

:1( ARM 01RR ADMINISTRATION ELDG_
.

ARM 01$$ -SOURCE VAULT'U2'RX 9L D G-E LE 19 5 1

(INSTRUMENTDRAWER ONLY)' '!

. REMOVAL OF THIS MALFUNCTION-' RETURNS'THE"O*iRATION TC
THE EFFECTEDyAREA RADIATION; MONITOR TO<NO9 MAL'.:

' '!
'

REF: M-1 -S -5 6, - G E K-13 9 3 3 3, ANNUNCI4 TOR '4 INTR E-255-15' '

-q

w

j=

'

q

> ;

P
=t
\

-i

:
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. o** THIS DATA 15 $UD.t"CT TO THE RESTRICTIONS ON THE TITLE PAGE * * *l

1.19/91 RADT* TION MONITORING SYSTEM 4
~~

.

\>
TABLE I.I-1

CYSTEM M aLFUNC T' ONS

MALF
EDV

NO. MALFUNCTION TITLE /;AN95/CAV32 % EFF'CT................................................................. NO.--.....
.....

ARH03 A<* CHANNEL FAILI INOP C 301

TYPE GENERIC (A-Ir AA-SS)

CAUSE30 PEN IN POWER SUPPLY 79 I'01/IDUAL ARY CHiNNEL

PLT STA 100% podEx

EFFECTS: INSERTION OF THIS MALFUNCTION CAUSEL THE INSTRUCTOR
SPECIFIED ARM TO FAIL INot. N3 INDIC ATO A LIGHTS ILLUMINATE
AT THE INSTDUifNT D'AJin AND THE MfTi? hfADIiG AND/OR RECORDER
INDICATION 3035 $3JNSCALE. T'<! F OLLOWI13 A NNJh CI a t 0R S s R e.*

ASSOCIATED WITH TdIE SALFUNCTION (30TH HI AND DOWNSCALE ANN.
WILL COME IN FOR FAILED 40NtrSD):

UNIT 2 AE!A RAD MONIT0tS D0WNSCALE - Clic
COMMON AREA WAD MONI'Ott DOW1!C AL E - C 21 )

/~' UNIT 2 REACTOR BLDG HI DADIATION( )s C210-

UNIT 2 TURs SLDG HI R UIATt04 - C 21 I.
UNIT 2 REFUELING FLOOR AREA HI 'ADIATION - C213
RADdASTE SLDG HI RADIATION - C211
R ADh A 3T E SJMP AREA HI RADIAT!?N - C210
A3 MIN SkDS HI RADIATION C210-

TU90 BLD3 C0* MON ASEA HI #ADIATION - C210

THE f0LLOWING ARMS ARE ASSOCIATED WITH THIS MALFUNCTION:

A R M 01 A REACT 0d 3LD3 SUxP AREA
A R M 01 D TORUa C D.4 0 A R T F E N T
ARM 01C HDCI FUMP ROOM
ARM 010 RCIC SUMP ROOM
ARM 01E OWR POMP 830d "0"
A A M 01 F RHA PUMD F004 "A"
A R M.013 CORI $24AY DUv6 803M "3"
ARM 01H CONDENSATE PUMP A#iA
ARh01I RECTAC DVvP INST. RAC< 6?RA
AkM01J ETEAM FLOW IN$T. RACK ASEA
ARA 01< COOLING 48*ER PUMP AR*A
A R * 01 L COND DE*IN AREA
A RN 01 M COND SE*VTCE Pava AREA (;007:0
ARP01N HP TURDINE AREA-EL. 116
A W M 010 REACTOR iLCG EQUIPT LOCK & TIP CONTROL
A RM 01 D REACTOR LDG PE450NNEL ACCESS (97UTW)-s

( h ARM 011 REACTOR iLC3 o!150NNEL aCCE3: 0100T4)N- ARM 01R TIP JITH.3RAVAL A3EA

4
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1 /29/ 91 RADIATION MONITORING SYSTEM 5
-

TABLE I.C-1
SYSTEM MALFUNCTIONS

MALF
EQUNO. %ALFUNCTION TITLE /t AN34/C AUS E & EFFECT......................................................................NO,
.....

AR*013 TUR3INE SLDG t', CESS E L .13 3
A R M 01 T T O W. 9 I NI 3LD4 40?t'UPE 3ESERAT01 4RCA
AR301U ;EACT0A eLDi 0*? RATING ASEA -

AR%01V REAC100 SLOG ACCESS AREA - EL 165
AR401N NEATER AND AF#T Anit (SouT,)
A R M 01 X HEATE9 AND DFPT A?En (N05TH)
A3V01Y 4.P. TU4 DINE AR*A-il 163
ARM 31AA REACTO.i 3LD1 EV94UST FANS
APM0133 STE%M $EP5AATCR PC)L ARE4
A P M 01 C C AEACT0k REFUEL XLOT AREA
AP90100 FUEL 000L ARIA
AR*01FE REFUELING 04IDGE
ARVJ1PF PIPE TUNNEL Judo 1A!;
A3M01G3 8.R. ACCiss
A R M 01 H H tua9IN; dLD3 tct:Eg Aqga.gl 133
ARM 011I TUR3INE 3 LOG ACCEC$ A4EA-EL v63
A A.* 01 J J MAIN CONitCL 9004
A4M01KK RAD 4AST! SU*o 12E&
A4M)1LL RADWstTi FILTE1 PUMP AGIA
ARM 01MM RADWASTE $ AMPLE RAC( AR95
Atm0lNN CONI /EYia CPE9AT01 (CCES3 AREA
ARM 0100 >PU* STORA0E & cia
ARM]10P RADWASTE FILTER HATCH A41A
A1M0133 WASTg E A IFLg T AN< AggA
AIMU192 ADMINISTRATION :Los
A9M01$$ $001C E V AULT U2 1x YLDs.EL 12 5

(INSTRUMENTDRAWER ONLY)

RE/0V4L OF THIS *ALFUNCTION R$ TURNS TAC SP!4AT!ON TO Td!
(FFECTiD AREA RADIATION MONITDM 70 NORMAL.

RiFi 4- -4-56, GEK-134!!E, A N Nt;N CI A'O R P RI NT, E-?!5-15

i

l
,
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o o a THIS DATA IS SUBJECT TO THE RESTRICTIONS ON THE TITLE PAGE * * *

1/29/91 RADIATION MONITORING SYSTEM 6.
N

(
- TA9LE I.0-1

SYSTE3 MALFJNCTIONS

MALF EDU
NO, MALFUNCTION TITLE /RAN"i/CSUSE & E'FECT NO.

....... ................................................................ .....

PRM01 PRM CHANNIL FAILS US3CALI C007

TYPEIGd%ERIC (A-Is AA-FF)

CAUSE:5HORT IN DC A M P L I F I ! P, C4US!? ItJREAiE IN $dPLIFIE4
VOLTAGE GREATia THAN U) SCALE T*IJ 3ETP)isT.

PLT STA: 100% P04iR

EFFECTS:INSE4 TION OF THIS 'AL'UN TIC 4 CAVSiS THE 11ST*UCTOR
SPECIFIED PLM T; FAIL UP5 Call. HI AND HI-41
AADIATI0a ALARAS !0VhD F00 'Hi AFFICTED PRM.
INSTaVMENT DRAWER AND/04 41C01DIR READING? INDICATE
UPSCALE 14i V'SteLi aI1H ]4 913 H/ * I G H IN0f0AT?#
LISHT3 ILLUMINATE ON THE IN972VVENT O'4WED.4

PCli/ #F S/'tT AN D9Y GAS /0FF GAS /9VAC SYSTE93 RECEIVE
SIGNALS FROS THEI1 A330CIATED paM'S IF TH2
PROPER C 0 ! v C I D i al: E I~ MT; PC!' !' CU T T 095,m

( ) REACTOR $CdANe STAND 0Y GAS I 4 ? T! t TIO N, OFF 1A3'>-

180LATIONr AND HVAC ISCLATIONS OCCUR. T4E
FOLLOWING PRM'S ARE ASSOC ATED WIT 4 TdIS
MALFJNCTI)1:

A: MAIN STEAM LINE R t. 0 90N A 41-17-2 91 A
St MAIN 3 TEAM LINE RA) MON 4 R I-17-2 519
C: MAIN STEAW LINI RA? MON C R1-17-2'1C
Dt XAIN STEAM LINI RAD MSN D RI-17-2! 1 D
E OFF GAS L)G RAD MON A RI-17-15,A
F: OFF GAS LOG RAD MOJ 5 DI-17-150'
G: OFF GAS LINEAR RAD vuN ;I3-i-17-1'1
H STACK GAS AAD MON RI-17-50A'

,

I: S T A C < 'J A J 4AD DON 0 4!-17-3'd
J AAD aA3TE 2FFLUENT DAD MON RI-17-150
<: HIld ?RiSidei JiaV:CE .JATER DA0 MSN 3'V I R!9-30*1
L: HI34 3HiS5USE SI.1VICE WATER va) SON DIV II 511-!032
M: 02RVICi WAliR LFFLJTNT cA' */N 4I-17-?31
N: REACTOR 3LDG COOLING WATIR RAD MON DI-17-352
0: FUEL STC4*30 000L RAD MON 4!-17-455
P: MEACTOR ELOC ViNT AAD MON (iiACT01 201E) A RI-17-A52A

| G: REACTOR BLDG ViNT 4AD MON (RSACTOR IONE) 9 RI-17-4529
l R: REACT 34 9LDG VENT 940 SON (REACTOR ISNE) C RI-17-4520
| St REACT 3R sL32 VENT 4AD *0N (4EACTOs ! ale) 3 RI-17-43?S

T: REACT 04 3LDG VENT RAD MON (DEFUELIN1 IDNE) A RI-17-4538'
U: RfACT34 3LDG VINT RAD *0N (iEFUELIN3 |0NE) : RI-17-4583

/ V: REACT 03 3LDG VENT R\; it 0 N (REFUELINi IONE) C 3. !-17- A S S C
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o * * THIS DATA IS SUDJECT TC THE RESTRICTIONS ON THE' TITLE PAGE * * *

cs1/29/91 RADIATION MONITORING SYSTEM 7-

)
'' TLSLE I.C-1

SYSTEM MALFUNCTIONS

MALF EQU
NO. MALFUNCTION TITL E/4 AN S E / C A'JS E & F F F E CT NO.

....... ................................................................ .....

W: REACT 3R ?LDC V E N T 4 A D 'iO N ( 9 E F U E L I V 'j ZONF) 0 RI-17-453D
X: C0t. TROL RODP VENT RAD MON A RIS-07o0A
Y: C3NTR,L ROON VENT RAD NON e RI!-0?>06
Z: /ENT STACT 9 4AUST 1AD ML9 a DIS-297?A
AA: VINT ST&C< E X 4 A'J 5 T RAS MON t "IS-??7d*
B8: CONTAld*ENT RAD 904 a RI '.1034
CC: CONTAIN"5NT RAD +0N A 41-11'3'
DD: CONTA!N* INT RAD YON C RI-1103C
EE: C0NTAINyiNT c ab MON D RI-c1]3 ?
FFt RECOM3INER VENT RAD MON RIS-c111

RIMOVAL OF THE VALFUNCTION R E STORES T*E 00iR ATION OF THe
DC APPLIFTEP IN T =, E AFFECTED CRa TO NORTAL.

REF: F-1-3-20 FROCESS SAD MONITORING SYSTEM ELECTRICAL
SC9EiAT'C D!AOR4Mr i-?357 FOST A C CI D: NT HON!T O RIN1
3 f T E '% ELIC TEIC AL S C HE 9 ATI C DI AG'' A ir E-2134 HI;4

, ''i 3RIS5Un! 5 RV CE WA*24 D!t CWASG: ?ADIATION 90N170414;
x_) SY3 TIM I N T E R ; 0 N N i C T I O S. 0:AGRAM.

RIV. 1

._

| - .
,
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o * * THIS DATA IS SUBJECTET0 THE- RESTRICTIONS ON THE TITLE PAGE * * *
1/29/91 RADIATION MONITORING SYSTEM Bs .f \

i /'' TABLE I.C-1
SY$ TEM MALFUNCTIONS

MALF EQU
NO. MALFUNCTION TITLE /RANGC/CAUSE & EFFECT N0.

....... ................................................................ .....

PRH02 PRM CHANNEL F i,I L S 00dN3CALE e 47

TYPE GENERIC (A-2, AA-FF)

CAUSE 0 PIN IN IDIVIDUAL P9M CHANNEL 00 A1*LTFIER FAILS
OUTPUT TO 0.

PLT STA 1001 00WER

EFFECT!? INSERTION OF THIS *,ALFUNCTION CAUSES THE $ ELECT?D PPOCEES
RADIATION 90NITIR C'ANNEL TO FAIL D$a10CALE. THE *RV
CHANNEL'S METiRe PPC *1 INT, AND ASSOCIATED *EC08 DER INDICATE
DOWNSCALE. TWE D3dNSCALE LIGHTS ON Tdi PRM CWANNEL'". D'AWER
ILLU41NATE AND THE APPCLPCIATE SLANT ANNUNCI ATO D S ACidsT E.
THE SY3T193 THAT Ricil'E SIGNAL" F409 THE FAILED PRV, CNANNEL
RLACf OYNA11CALLY TO T H E L Q 4 " I P. A L . TH.E u4* CwANNELS |
ASSOCIATED WITH THIS MALFUNCTIO4 ARE:

O)(_ As FAIN STEAM LIN: Ra? a0N 4 C -17- 2 3146: MAIN STEAM LINE NAD MON 6 RI-17-251B
C: MAIN STEAM LINE RAD MSN C 4 I-17-2 51 C
0 MAIN STEAM LINE RAD * ION D RI-17-2510
E: OFF JAS LOG RAD MON a RI-17-15]4
F: 0FF GAS Lo6 PAD MON J Rt-1?-1$0S.

G: OFF GAS LINEAt RAD MON RIS- -17-151
hs STAtX GAS RAD AON A RI-17-30A-
It STACK GA3 440 MCN 3 RI-17-50m
J: RAD WASTE iFFLUENT RAD 40N 01-17-350
K HIIH PRESSUSE SIRVICE WATER DAD MON DIV I RIS-8081L: HIGH PRES $JRE SERVICE WATER RAD MON DIV II RIS-8082
N: $2RVICE dAT!R !FFLUeNT RA: 90N RI-17-M1
N: EEACT0n eLOG COOL!NG 4ATiR WAD YON: RI-17-35 20: FUEL STORAGE POOL RAD MON 91-1'-465
P: REACTOR ELDO ViNT RAD #0N (oc4CTOR ZONE) A i RI-17-4 5 2 A0: REACTOR oLD; VENT RU *0N (JEACT3R 20NU 1 RI-17-4323R: REACTOR eLDG VINT >AD DON (=EACT34 10HI) C R!-17 452CSt REACTOR 3LD3 VJNT RAD *0N (REACTOR IONE) 0 RI-17-452DT: PEACTOR CLDC VE'.T AAD 40N (TEFUELINS ZONE) A RI-17-45SA
U: ' E ACTJR SLD3 tiMT Rt? VON (4 5FUiLING )NE) 3 - R I-17-4 5 3 94

V: REACT 14 dLD3 Vi1T 1A> 10N (REFUELINi IONE) C RI-17-458C
W: REACTOR 6LD5 VENT RAD MON (REFUELIN3 IONE) D RI-17-458D ' l
X: CONTROL ROOM VENT RAD YON A RIS-07a0A I

Y: CONTROL R00* V5CT 140 MON * 015-07809 f7s

(k-} Z: VENT STAC( EXVAU;T ;AD '# 0 N A TIS-2J77A !
AA: VENT STAC< EXHAUST tA) 409 * 4IS-T4772

_ _

_ .. .- - , - . -
-ri if i i .g Iai.
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1/29/91 RADIATION MONITORING SYSTEM 9, ' -

s j
' ' ' TABLE I.C-1

SfSTEM MALFUNCTIONS

MALF E00
NO. MALFUNCTION TITLE / A ANGI /C AUSE S E FFECT NO.

....... ................................................................ .....

BS: CONTAINMENT RAD MON A P t -310 2 ?
CC: C O N T A I N v:- N T RAD MON A R I-31 : 3 9
00: CONTAINVENT RAD MON C RI"?103C
EE: CONTAINAENT R40 MON ? 51 :1:30
FF: kCCO391NEk VENT RAD MON A73 s111

REMOVAL OF THE VAlrVNCTION DESTOR?C THE ODIDATION OF THE
DC AlrLITIER IN T4s AFliOTES PRV ?O NOR",AL.

REF: M-1-S .t FROLCS: *D MONIF041NG SY3 TEM elect 91 CAL"

SCNEMATIC DIA3RSA, F-1357 03ti ACCIDiNT MONITORI42
SYSTEMS ELECTCICAL SCWEMATIC OIAGRAMr E-21?4 HICH
PRESSU42 SERVICE WATE9 tISCHA90E RASIaTI1N MONITORINT
SYSTiV I N T i 9 C O N N I C T I O ". DIagoAv.

RIV. 1

,-

-w/

|

|

!

!

|

1
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1/29/91 RADIATION MONITORING SYSTEM . 10' l.

TA3LE I.C-1
SY3TES PALFUNCTIONS

MALF E10
.

NO. MALFUNCTION TITL E/ I AN15/C LUSE SEE F FECT N0.
....... ................................................................ .....

PRM03 PRM CHANNEL FAILS IN0* C067

TYPE GENERIC (A-V)

CAUSE 0*EN IN HIGH VOLTAGE P0kiR SUP*LY-TO INDIVIDUAL
PRM

PLT STAT 100% POYE1

EFFECTS INSERTION OF THIS M ALFUNCTION C AUSIS ' THE SELECT EDE P80 CESS !

RADIATION MONITOR CHANNEL TO FAIL INOPERATIVE. THE PRM
CHANNELeS METER, PPC: P3fNT,'AND AS$0CI ATED REC 040RR IN31- '

CATE 00WNSCALE. T HE 00WNSC AL E. L IGHT S ON TH E PRV- CH ANN EL' $'
DRAWER ILLUMINA*E AND THE APPROPRIATE PLANT ANNUNCIATORS-
ACTUATE. THE SY3TEMS.THAT RECEIVE SIGNALS FR04 THE FAILED
P Rr3 CHANNEL Rf ACT DYN AMIC ALLY TO T',E LON MI9N8L.: THE PRS
CHANN!LC ASSOCIATED WITH TFIS. MALFUNCTION'A5(:.

\ At MAIN ! TEAM LINE A40 MON A 91-17-251A :
8: MAIN STEAM LINE RAO'?.ON B RI-17-2519
C MAIN 3TEAW LINE R A D .404 C RI-17-251 CJ
Dr MAIN STIAv LINE RAD MONRD RI-17-2510
E: OFF GAS LOG RAD MON A RI-17-150A.
F: OFF G A5 LO3 R AD MON B 91-17-130B

. ,

G: OFF GAS LINEAR RAD MON RIS-2-17-131
H- STAC< GAi RAD MON A RI-17-5JA
It- STAC( GA3 RAD MON 3 RI-17-300
J AAD W43TE E F FLUENT RAb MON RI-17-350 '
<t HIGH. PRESSURE SERVICE.4ATER RAD MON-DIV:I RIS-3031

.L: HIGH *RESSURE S ERVICE W AT E R = R AD *04 DIV'~ II RIS-809h
M SERVICE WATER EFFLUENT SA L MON RI-17-351: j
N: R! ACTOR SLO G C00 LING 4 ATE R - R A D MON RI-17-35 2- i

'0 Fuil STOR AGE 200L R AD MONTRI-17-465-
P: REACTOR ELD 3 VINT RAD MON- '(tYACTOR'10ii) A'9I-17"452A1 y
Q: REACTOR ELDG VENT RA) MON ( R E A CT O R12 0N E )l3 ': R I-17-4 5 2 8
R: REACTOR BLDS VENT =Ri>-MON - j{
3: REACTOR 3 LOG' VENT-RAD MON ~ -( A E ACTOR ,!04 5): C RI-17-452C(PEACTOR ZO1E) D-RI-17-4520-
T: REACTOR'BLOG VINT TAD. MON ( REFUiLING 20NE)f A: RI-17-45d A.
Ur- REACTOR 6 LOG VENT RA0 A0N -(REFUELING-ZONE): 3 R! .17-4 5 84 :
V: REACTOR ELOG VENTERA0'80N ( R E F U i L I N id O 9 51 CT RI-17- 4 5 S C ?
W: REACT 0d O L O G t' Ed T R 10 ~ M ON. fREFUELING'IONE)JDJRI-17-4580'
X: C]NTROL 900M V!NT-RAD-MON 60 RIS-0760A
Y- CONTROL R00M ViNT RA0 MON'P3RIS-07o0BL

p Z :- VENT ST AC< : EX 4 AUST ,R A O '0'01' #IS-? ?7 ? t-
AA: VENT STACM EXHAUST;F.A0'KON?5 SI3-207?s ' '

-

i.

|:
' '

~ y
!' ,

+.,4 :n-, , , -r, n ,- ,- , - . - - , .,,,~4 + r



. ., . .- - w . < g n - . g., y + - - - -- - ,, -;,, y. -...- ---,. , .. . :;, g _ s .- . . .

/ ,'i > ;q g-, .yy ;jpg ; r m.qy;
,

* ,
, ,

to - * *;THIS DATA IS SUBJECT TO THE ' RESTRICTIONS ON TH E TITLE P AGE '* ~ * *

('',1/ 2 9/ 91 AADIATION PONITORING SYSTEM 11
*

TABLE 3.C-1
SYSTEM MALFUNCTIONS

MALF E00
NO. vaLFUNCTION TITLE /2ANGE/CAUSE & EFFICT NO.

....... ................................................................ .....

05: CONTAINMENT RA0 MON A RI-C103A
CC: CONTAINMENT RAD MON A 4!-410:n
D0: CONTAINMENT RAD MON C RI-1163C
EE: CONTAINMENT RAD MON 0 RI-!103D
FF: RECOMBINE 4 VENT RAD MON RIS :111 ,

REMOVAL OF THE .vALFUNCTION RIST07Ei TJi 30iRAT!0N OF Td!
DC A4PLIFIER Id THE AFFECT D DRM 'O NOR, VAL.

REF: M-1-S-26 PROCESS RAD 40 NIT 0* INS SYSTFS ELECTRICAL
SCnEMATIC DIAG?41, E-2357 PO$T ACCIOi9T MONITORING
GYJTEMJ ELECT;ICAL SC4id,ATIC DIAGtAM, E-2134 WI3H
PRESSURE !E1VICE 4ATER OISCHUGE RADIATION MONITO#IN3
SYSTEN INTERCONNiCTION 0!A3?AM.

REV. 1
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'N1/29/91 REACTOR PROTECTION 0(J
*

(1

TABLE I.C-1
SY3 TEM MALFUNCTIO1S

MALF
E00NO. A ALFUNC1 ION TITLf /<8N tr/C AUSE &....... ..................................................EFFFCT NO.

.............. .....

CRH13 CONTROL <00 1r0VP FAILS TO SCRA* 02230
i

TYPE GENERIC (A->>

CAUSE AVIOMATIC SCRAA CONTACT 3 (bL-<1!) FO+ INDIVIDUAL GROUS FAIL
TO DEENER3IIE.

PLT STA 100% #0WiR

EFFECTS liSE9T10d 0F THIS MALFUNCTION Causqs Tqs tysiRUCTOR SoECIFIEo
GROUP TO FAIL TO 5C$AM ON AV AUT0*ATIC OCRA1 SIGNAL. THE
EFFECTED 340VP SOLON0ID IvDICATING LliMis ON PANEL C16 DO NOT
GO OUT. THE 3LUE OC0AM LI14T7 04 TVI FULL CORE DISSL'Y FOR
THE 3CLECTi> G90U0; ROSI 00 NOT ILLUMINATE. THE R00 *0t! TION
INDICAT!)N ON TMi FULL CORE DTSPLAY AND Y HE F0Ji ROD DIiPLAY
WILL INDICATE THAT THE ROO P09ITION HAS NOT CuANGED FOR THE
SELECTED GRCU23 R3DS. THE LP9983 AN)' PLANT NruTRON MONTTORIN1ID CHAiNELS INDICATE HIG41t FLUX LEVELt THAN WOJLO U9ULLLY BEk/ E4*ECTED 3N A SCRA4, Thl'FLUA Liv 4L Dio!ND.1 UPON
THE AMOUNT OF REACTIVITY WORT 4 0F THE EFFECTE0 GROU=S
RODS AND THE CORf POWER HI3 TORY. THE 3 A C 4-11P SC O, AM ViLV E S
ENERGIIE CAUSING THE SCRAM VALVi DTLOT AI8 HiADER TO DEPRESS-URIIE. AT 60 etI, THI SELECT?D GPOUPF INLiT-AND OUTLET SCR&M
VALVES OPEN SCRAMMING THE FAILED GROUPS R003. THE 9LUE SCRAM
LITIS ON THE FULL CORE DISPLAY ILLUMIN-\Tir THE NEUTRON
MONITOAING SYSTEM INSTdVMENTJ INJICATION DECREAS3,-u0WEVED THE
GODUP SC481 SOLONDID INDIC ATION ON P ANIL C15 FEMAINt' ON.
DiPRE$$IN3 THE ASSOCIATED NANUAL CCDAM PUSd30TTON 00'
DIENER 1IIINi Tm! ASiOCIATED 1?] v5C P0 R SUP"LY VILL
DEENERGIZE THE AFFECTED GROUP'3 SOLON0I) VALVES, IF THIS
IS DONis THE AFFICTED GROUP'3 SOLONOID VALVES INDICSTION
WILL 30 OUT ON-8ANEL C15/C17

T'isti 296 NO AANUNCIATORS STRICTLY AS9OCIATED <ITH THISMALFJNCTION.

REMOVAL 08 THE MALFUNCTION REET0RES THE OPERATION OF THE
INDIV!)UAL GROUD AUTOMATIC.SCUA" CONTACTS.

REFEAENCES: M-1-3-34 RPS SYiTEM iLC* SI439A% M-336 CR0SYSTES PSID.

(~% REV. 2
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1/29/91 REACTOR PROTECTION 1 j
*7SO

TABLE I.C-1
SYSTE4 MALFUNCTIONS

MALF ECU
NO. M A L F U N C T I 0 t. TITLi/AtN3;/*AUSE & EFF8CT NO.

....... ..................... ........................................... .....

IPM03 ANTICIs ATED T R AMJI2NT dI!4OUT SCRA1 (4TWS) 02150

TYDE: DISCRETE

C AUSE: ALL TMS REACTJA P 40 TIC T7 04 SYST?M A14 1?LA/S STICK
SdVTi AND THE $!MULTANiOUS ACTIVATISN Of MALFUNC* IONS
NTA04 MAIN TURaINI TRIPS, AND ApSOS REAITOR FAILS TO
AUTO OCRA1.

PLT STA: 100T POJER

EFFECTS: INSERTION OF THIS M ALFUNCTION C AUSES aLL THE R*S SYSTE1
<14 PEL AYS CONT ACTS TO STIC< SHUT, A MA!N TUR9IN2 T9I'r
A i3 REACT 31 FAILS TO AJT; 5.; RAM. Tdd PtIN TU93tNE TRIPS,
AND RfCIRC PUMPS TkIO AS Tdi AJX SWITCHi!AR SUSSE1
FAS1 TRANSFIQ TO THE 9 TAR'UP 30VRCEF.
1) IF ATI IS OViROIODI1:

(~) THE sYoASO V2LVES 3054 TO HI'iTAIN c200A3 ?RIS$yr:U. REACT'P
(_/ POWla O!;VEASE3 TS ALOJT 45-30 ( ' A FTEP THE M! CIRC ?UWPS TRTP;

REACTOR PRESSURE INCAEASIS TO TWE RELIEF VALVE'S SETPOINT
AND THE RiLIIF VALVES OPEN AND CLOSER MAINTAINING REACTOR
PRESSURE. THi AETULTANT LEVEL SVELL TRIP 3 THE'RFPTS ON HI
LEVEL. TORUS AVE * ACE AND LOCAL TE4PERATU#IS 11CREA'S DUE T3
RELIEF VALVE ACTUATION. TSRUS'PRESSUA? SLOWLY INC90ASES AND
THE TORUS /)RYWELL VACUJV 3REA<!RS OPE 8 ATE TO' VENT THE TORU$
TO THE ORY. ELL. V3SSit LEVEL VILL t!CRE ASEr AT -4S" HPCI AND
RCIC WILL INITATE. LEVEL VILL CONTI9U? 70 h!CRIASF, WIT 9 A

J CORRESP01?ING DECRiASE IN P0H R. LEVIL AND POWER WILL STA9ILIZE
AT -143 T3 -133 AN) 15-IfX 50sta 9fS?!CTIVELY, WITH 6*V
CONTRCLLIN5 PRiSSUti. THE REACT 00 SILL NOT SCRAM IF THE MODE
SWITCH In SLACEO IN JTA* TUP /AiFUEL/ 09 $4UTD14Nr AND ALS9'WILL
NOT SCRAM.It THI dANUAL SCd44 PUSHbuTTONS ARE USED. THE OaERATOR
MAY SCRAM THE ROSS USING Tdi !NDIVISU AL SCR*M TEST syITCHFS OR'
8Y DIEN2RGI;ING THi RDS busiE'.

2) IF ATI IE NOT OviaRIS05Nr in? 4)lC TO R ''ILL S C R AM AJ ARI
DEPRESSURIIING THE SC8A? AIo H340!L SHOMTLY AFTER Tuf FIRST
SRV LEFT.

THE ANNUNCIATORS ?!:ECTLt At30CI ATE 0 4174.THIS SALFUNCTION ARE:

AAINSTEAM LINE'EYSASS VALV! 0 PEN - 204F
r~N SAFETf RELIIF 1 Alvi 3 -join.. 203L-( j' Sf tTit ; T! PUS .AT2) HI ' E 'u . / F A I L U ; J - 2 3 ' l

o
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1 /29/ 91 .9E ACTOR PROTECTION 2
*

TA9LE-I.C-1
SYSTEM MALFUNCTIONS

MALF
E 1').NO.- MALFUNCTION TITLE /h ANGE/C AUit & E FECT.............................. ....................'............. NO........
.....

REMOVAL OF THE MALFUNCTION RESTORES THE 0*i4ATION OF-
T4i RPC X14 4EL&Y3 TO N04 %L ANC- 4 E '0V s S 9 ALF UN CTIO*'S
MTA04 AND RPs05.

-

REF: M-1-S-54 RPS' ELECTRICAL 3CHIMATIC'0IAGRAA, E-23*9
MAIN CONT 40'. R00M ANNUNCI ATt A3 ACC10f 9T 40NITORTN3
JNIT 2.

RIV. 3
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1/29/91' ' REACTOR PROTECTION- 3
*

TABLE I.C-1
SYST!i MALFUNCTIONS

MALF
-EQUNO. :4 AL FUNCTION -TITLE / A ANGE/C AUSE 5 EF FECT....... .............................................. .. .............. .No.....

PC101 GROUP ISC L ATION V AL'If ISOL ATION .F 4ILU43 01111
TYPE: GENERIC (4-Ir A A- N 'O

CAUSE: ASSOCIATED PCIS CONTACT--FAILS TO CHiNGiLSTATI (OPEN OR CLOS *f
19 IN)IVIDUAL VALVE CONTPOL CIRCUIT.

1

PLT STA:"CIS ISOLATION SIGNAL.at!SCNT l
1

l

E F F E C T S : IN S E R TI0'd 0F THIS NALFUNCTION CAUSIS THT INST 4JCTOR. . .,

SPECIFIED GROUP I30LATION VALVE TO FAILLTO CLOSE/0 PEN "

WHEN A PCI5-1SCLATION OIGP!AL I$-a!CILVED. THE-
OPiRATJR MAY CLOSE THE ISOL ATION V ALV" USI1G 'IT's . H AND
SWITCHr IF DESIRED.

THE FCLLOWING V;LVIS ARE AS5002ATs0 WITH Ti lt 9 AL FdNC TIO 4:

G4000 I ISCL4 TION.VALV~S

A: A0-2-30A A MAIN STEAR.;LINE INSOA40 MSIVr CONTACT 3-4'0F
RELAY 16A-<14..

B: AC-2-808 ' S MIN - STia M LINE 'INB04 RD MSIVr ' C0iTA CT 5-6: 0 FRELAY 16A-<14
C -AC-2-30C C MAIN. STEAM LINE.IN90A00 MSIVr CONTACT 7-8 EOFRELAY loa-<14.- i

D: A0-2-S00 0 NAIN STIA9 LINE INSO ARD M3IVe CONT ACT 11-12- 0FRELAY 16A-K14.
Et A0-2-56A A MAIN STEA*. L'INE OUT30ARO'MSIVr' CONTACT 3-4

~

0F REL AY ii A-<10.
F: A0-2-369 S MAIN-STEAM 1<INE'0UTBOARD MSIVr. CONTACT-5-6.

. 0F A EL AY 16 A-K1.6.

G: A0-2-26C C MAIN. STEAM LINE'00T?.0ARD MSIVrICO$ TACT 7-?0F RELAY loa-(1d.
H: A0-I-3t0 0 MAIN STiAV LINE= COT 30AO-M31Vi CONT ACT ;11-12;

0F REL AY 16 A-<16.

I: A0-2-31 4ECIRC LOOP IMD SAMPLE VALVEr CONTACT 3-4 0FcRELAY 1oA-<13.
J: A0-2-40 RECIPC LOOD CT3D'S W Li VALVEr CONTACT 3-4!00

~

RELAY:ioA-415.
K: A0-2-316 MAIN STM LINE IN30 $AMPLi VALVir CONTACTi7-3

0F R EL A Y 1 o a r:13.
L: A0-2-317 MAIN-ST*, LINE 0730 SAMPLE'VALVir' CONTACT 7-81

0F REL AY 16 A-X15.
( N: A0-2-74 MAI:4 ST 4 LI4Er INAD-OR4It VALV3r.-CONTACT t-4'

0.URELAY,16s-<5o.

_ _ ._ _. _ _
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1/29/91 RIACTOR PROTECTION 4

TABLE I.C-1
SYSTEM MALFUNCTIONS

MALF E00
40. MALFUNCTION TIFLE/4ANJE/C40SE % EFF?CT NO.

....... ....... ........................................................ .....

N: AC-2-77 MAIN STA LINE OTED DAAI4 VALVE, CONTACT 3-4
0F RELAY 16A-<57.

0; AQ-IJ s t COND OFFGAS TO MECH VACUUM ?945 ISOLATION
VALVEr 001 TACT 3-4 JF AiLAY 13 8-<46. (NOFE THAT-THIt
ALSO PREVir4TS THE T4IS OF THE VACUUt PUtP 01 HIGH STM
L I N I R A 0 ! A T I 01. ) .

F: A0-30?$A/5/C/0 RHR IN30 3AM?LE I30 VALViSr CONT 1CT 9-10
0F RELAY 16 A-413.

3: A0-309?A/S/C/D RHR 0T.50 SAMPLE ISO VALViSr CONTACT 9-10
0F RELAY 1 $ A-(15.

GROUS II !!OLATION VALVES

R: MO-10-17 RH A $/0 C30 LING OT]O ISO VALV!r CONTACT 3-4
0F RELAY 1?4-<30.

5: 70-10-13 440 5/J C30 LINS I 'm b ISS VALVFr CONTACT 3-4
0F AELAY liA-<29

('h T: MO-10-32 RHe. HEAD SPSAY IN3D 150 VALVie CONTACT 1-12\-) 0F RELAY loa-<27
U MO-10-3 3 44R HY AD SPR A' OT?D ISO VAL'rie CONTACT 11-12

0F R EL AY 16 A-<3 0.
V: MO-12-15 RWCU INED ISO VALV7, C3NTACT 3-4 of RELAY.

16A-<26.
W: *0-12 -15 +. 0 0 - 3 T J C ISO VALVir CONTACT 3- 4 0F RELtY

16A-K27
X: MO-12-e3 RhCU OT3D ISO VALVEr CONT ACT 7-3 0F RELAY

loa-K27

Y: M0-14-70 T0303 4ATis Cli4NUP VALVEr CONT ACT 1-4 0F'
AELAY loa-K17.

I: MO-14-71 TORUS WATER CLEANUP VALVEi C0NTACT 3-4 0F
RELAY 16A-<1i.

AA: A0-2907A DAYWELL INST NITv0 GEN I!O VALVE, CONTACT
1-2 0F RELAY 16A-K52.

B3: A0-29692 04YW~LL IN!T MITa3 GEN-150 VALVir CSNTACT-
1-2 0F l i '. A < t5A-<1s.

3ROUS III !50L UION VALVi!

CC: A0-2519 DRYWELL PURGE INL?T VALVEr 10-2f07 VENT TO S3Ti
A0-4233 NITR0GJN 0$* SUCTION VALVE, 13-253? AIS SURSE
SUPPLY INLIT VnLVE, A0-2512 T0295 VENT VALVE, A0-25 21 A
TORUS AIR 4U933 VALVE, CONTAC' i-4 0F R LAY 16A-K?4

d(~N :
00 A0-2500.0RYWELL VFlT VALV4, A0-2370 AIt PURGE'SUPDLY'

|

INLIT vALV3, 10-P i!1, Wir 4 !( op - v4L/I, A0-2t11
TORui VINT VALV3, ;V- 3100 NIT; MiV COVP'3UCTION V%LVE,

1

|

-- _ - - _ _ _ _ _ _ . _ .-
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1 /29/ 91 REACTOR PROTCCTION 5,
- x

t-) TASLE I.C-1
SYSTEM MALFUNCTIONS

MALF EQU
NO. PALFUNCTION TITLt/wAdiE/Cadi! t grFFCT NO.

....... ................................................................ .....

CONTA T 3-4 gr igtAy 1: 1.<23.
Eit A 0-1513 T 19 9 5 I" '/247 RrLTEF VALVE, C0dTACT 5-5 or

DELAY 16A-<t3A.
FF A0-2514 70406 2" VENT Relist VALVEi CSMTACT 1-2 0F

RELAY 1:A-424A.
G1: A0 *.500 D$YvfLL :" Veli RELIir '! ALVI CONTACT 1-2 0Fr

RELAT 16A-<23A.
HH: A0-2510 DRYWELL 2" VENT 4'.LIir VALvt, CONTACT 5-c 0F

RELAY 1 $ A - ( 2 4_1
II: SV-O t 71 A/ B/ C / 0 / 3 / F/ G ?C'4!LL 3XY;ia ANALYI: P 130 VALVE 3e

CONTACT 11-12 0F 1;LAv 151-423.
JJ: SV-277dA/?/0/3/!/'/G 03YWELL 3XYC2 4 ANALYZER ISO VALVES,

A10 SV-20B) OrYSEN Ah!LYZ44 6" TURN V A L V ir CONT,CT 11-12
0F RELAY 13 8-<2;.

<<: 5V-40s: A/3/C/3/V/F AD GA^ ; A V A L 2 2, 130 VALVIS, CONTSC*4

7-3 0 F PELAY 13A-<23A.
LL: SV-0121 RAD GSS C U" L F L l *, i ISS VtLVE, ? P!iACT 13-14

g3 0F 45 lay 13 A-T24
! ) K4: Tai F?LL> SING )t9**PS t)" **50: I.Ti0 'd I * H TMIS 15NE8IC*''

.

C O,9 2 0 N i N T , CONTACT 3-4 0F RiLAf 131-<i3:

AC-20?$3 rE:V!LIN" FLO?D ?U?Lv 'A'PE4
A0-20453 hEACT ULD7 SUDSLY ?A9CR
A0-70461 GEFUELING FLOO3 EX4 DAMPCR
A0-20463 REACT BLOJ EX4 D a .w 2 R
A0-29467 E3VI3T CELL E(4 0 4 '# P E 2
A0-20460-1 D;YWELL ANS *EACT TLDC 2 9 I.' T CELL It4AutT TO
Tdi SGT SYST!M.
AQ-20470-1 DEFUEL;1t 'LOGG E .< d V8LVF
P0-lu.s5 E.DI)T CELL EXd TO SGT SY;?iv
SGT FAN JAV-29
A0-00475-1 $373 A INLET VALVE
A0-00475-1 SGT5 A QUTLET VALVT

NN: TMi FOLL0ifNG DA.**ERS ASE AS.50CIATED WITH THIS GENEDIf
004PONENT, C J!T A C T T-4 0F RELAY 16 A-< !* :

A0-20452 9dFUiLING FLOOR SUPPLY DAMPER
A0-20457 OIAC' ELD 1 OUDDLY '2A'#F4
A0-20432 EEFUiLIN~3 FLOC: EXMA907 OAv8F8
A0-20464 CCAC7 3LDG I4H 04MP?R
A0-204o3 EQUIST CiLL EXH DA*PER
A0-23460-2 SAYWELL AND c!ACT $L*1 E1J TP T CILL EMH TS S3T

~
SYSTiM

('} A?-23472-: R!FJiLI13 FLOOD iX* VAL /?
,

' 3GT FAN OHV-10 AUT3 STi'T S" ? S:T FA" TAD.4:i C!FCy!T
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REACTOR PROTECTION 6
v

TABLE I.;-1
SY! TEM MALFUNCTIONS

GALF EQU
NO. MALFUNCTION T'TLE/RAN3C/CAU$2 & EFFTCT NO.

. . . . . . . . ................................................................ .....

PO-70%$4 3ENERAL A41A EYH TO 1*T Sf ?Ts i
A0-0J474-1 SGTS e INLET VALVE
A0-00*79-2 SGis 5 0UTLIT VALVr

PEMOVAL OF THE MALFUNCTION *ESTUR?S TH! OPfoATION OF THS
FAIL 50 CONTACT 0 NORvAL.
RE/0 VAL OF T HI S $1 AL F UNC TION 4 TURN 3 74s 0*E9ATION
OF TMi AFFECT : RFLAY TO NotiaL

ALF: M-1-S23 6CIS ELEMINT ARY DI A3* Av r E-141 CONDENSEA *cCH
'f A CUUM PUMP $ Y S T E 11 ELECTRICAL SCHEMATIC DIA3RA4r E-324
I'lYW!LL OK YiE|4 ANALY2sq SOLONOIO VALVES ELECTRICAL
SC*t*ATIC D a t G: A'i, 3-277 susci 2 <EACTOR 1LD3 4REA
VfNTILLATIO!J AND REFUELING FLO1W SUPPLY FANS ELECT)ICAL
SCHEMATIC DIAGRAM.

REV. 2

s-

/ \

E hv

- _ _ _ . . _ . - - _.



I ''m- ~ ,: .. ; 'g re e-:7 x
' ;''

f.

,.

/
r

o * *;THIS DATA IS SUBJECT TO.THE REST RICTIONS ON THE TITLE PAGE * * *

w 1/ 29/ 91 REACTOR PROTECTION 7-

( )
'' TABLE I.C-1

SYSTEM MALFUNCTIONS

MALF FQU
NO. M A L ' L'N C T I O N TITLE /" TAN 3E/CAUSE 3 EFFICT 60.

....... ................................................................ .....

PCIO2 PCIS VENT T91P COIL FAILUDE 01?71

TYPE: GENERIC (A-0)

CAU3d: FAILURE OF RELAYS 1.G-<23/4?3S/<24/<244 *

PLT STal13C% F0ME4

EFFFCTS:INSEATION OF THIS MALFUNCTION CAUSES A FAILURE OF
THE P R I M A C, Y CD1TAIN"ENT A T 4 0 3 5' d E R E C O N T R C '. SY% TEM

I VENT TRIP C?!LJ *.11CW CL3Sd T@ A53004fT40 CONTAINMENT
VFNT VALVis. Tb: VALVE 90$!TI14 INS! CATION ON TH'I'
RESPECTIVE PANEL 3 INDICATE CLO3EO, ALL Sf STEMS OEACT
DfNAVICALLY TO THE C s a ti! I N VALVE odi TION. TdE
FOLLl4!Na ValviG ARi A350CiAT') 'ITH TM11 MALFUNCTJON:

A: 3ELAY 14A-V23
, '" )s A0-252C 37YWILL aid DUR35 VALVi(, A0-25213 TJRus ata rga:E y,L/:m

A0-2506 091WELL VENT V ALVE
A0-2511 TCAUS VC JT V A '. V E
SV-6100 M!TR0G EN CONPRESSOR SUCTION VALVE
3V-2071 A/0/C/>/E/$/C- OoY.? ELL OYY0EN ANALf2EP Ito V8LVES

3: RELAY 1eA-X23A
A0-2513 70RU5 VENT REL;!*
A0-2509 ORYWELL VENT oELIEF
3V-4 7 56 4 /1/ C / D/ I/ F RA) GAS RAVPLER 100 VAlvd3

C:?ELAY 16A-(24
A0-2507 VENT T O E '4 d R G E N C Y GAS TREATMEVT 3YSTEM
A)-4235 N!T10 GIN C04REFSOR SUCTI0'd VALVE
A0-15J5 AIa "U<GI auP)LY INLET VALVI
A)-2512 702U3 v!NT VALVE
A 0- 2 5 21 A 70AU3 AI) FUoGE VALV?
A0-2514 3RYw!LL PUR3; INLET V;LVI
IV-I975 A/ S/ ;/ D/ E/ r/ G > <YnELL OXY 3 EN AUhlYZiR 130 VALV~S
SV-2 J ?Oi22 AN AL YZI R RITURN V L L V F.

D: DELAY 16A-X24A
A0-2523 38fadLL AN) TORUS NITS 03E4 MA<!UD INLET V3LVE
A0-2510 ORYWELL VENT RELI!f

3 Al-I514 TORUS Vid' RELIEF
i ) SV-3101 RAD GAi S O4 P L E S VALVE



*' .y
.

-,
.

.
.

.yy;,pe.wi:4,p, p y:p;3|v n g
'~~ -* ' ' " v' r y ' . 7"**. 3,.:= yqt3: ' Tg ,

.

-

.. ,
, . .. .

. ,u <

,,
L -1-'

(5 * * THIS DATA I$- $UBJECT ETO THE" . RESTRICTIONS ON THE TITLE PAGE * * *

( )1 /29/91
'

REACTOR PROTECTION 8

TA9LE I.C-1
SY3 TEM MALFUNCTI0v$

MALF EQU
NO. MALFUNCTION TITLE /AAN15/CAUSE % EFFECT NO.

....... ................................................................ .....

THE FOLL] WING ALAtMS Ar,I D1?ICTLY A30SCIAT!D WITH
THI$ MALFUNCTION:

ALARM oaygt

GROUP II/III 1950A3D ISCLei!ON 91L&Y$ NOT RE3ET C263
GROUP !!/III 09*L0400 ISCLATION RELAYS NOT RESET C203

R!MOVAL OF THIS MALFUN0 TION RETUk' 3 T4! 08!P ATION
OF THE AF/ECTED R! Lays Tg Joa s AL

REF M-1-5-23, V-367f E-277, e-203, ;-1653

AEV. 2
,

F(

(~'T
kJ '

J

- _ _ _ _ _ - _ _ _
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I1/29/91 REACTOR-PROTECTION 9.

i
'' TA3LE I.C-1 l

SfSTEM MALFUNCTIONS
,

MALF E90
^

h0. M ALFUNCTION T f TLE /.9 ANSE/C AUS! 5 EFF ECT No.-
,r

RPS02 RPS r.G CUTPUT 6*EA<EP TSI 03010' l
1YPEIGEhERIC(Ar9)

,

CAUSE30VERVOLTAGE CONTACT 54-AC75?A IN PR'A<IR 59VNT l

TRIP COIL CIRCUIT FAILS CL0iED.
i

PLT $1 A t100% ,'
!

E F F E C T S ! ! N S E R TI O.N OF THI3' MALFUNCTION CausES THe MiLECTED RSS M1
OUTPUT BREAK!R TO: TRIP. TH E - RPS - NORM _ POV8RG AV AILI A 9LE :
LIGHT 30ES OUT ON PANCL C15 (C17 F04 4 1PS.*G). IF-A 't*S MG
IS FAILEDr A PCIS GROUD II/III IN! OAR 0 ISOL4T!0N OCCURSr,A
CHANNEL A-R8S HALI $ CRAM OCCU43 AND ALL 9?S R*LAYt-POWE8E0~ |FROM T6F A M3 3ET TRIPgCAU3 N.t''THeja gs3y ggy 0 ANNUNCIATOPS-

TO ACTUATEr T4! F0IS S fi T !1 'I iiLAYS LCSC POV!R CAU3!NG THEL
>

ASSOCIATED PELAYS TO TRIP-AND ANNUNCIATORS TO ACTUATE. F

THE OFFGAS LOG 8AD MONIT04 CH ANNEL _ 4,_ A AI N. 37' 4 V LINT RS D-

MONITOR CHANNELS-A/C, A*AM CWtNi!LS A/C/!-AND ALL LDRM'Se
-

-

ASSOCIATED WITH A8RY CHANNELS A/C/EniLP2M1CHANM?L_Ae'ANDER9M'
CHANNEL A. LOSES POWER A N D ut R00 WITH0RAWAL--BLOC <
OCCURS. Tdt SCRAM DISCHATGE1VOLUMELINiO4SY VENT
130LAT!0HO AND IN30ARD.0041N.Is0LATIOW VALVE 3 CLOSE.

-,

IF 3 RPS MG 13 FAIL?D, A PC I S ' GROUP =-II/ III,0VT3 0A RD ISOL A TION ~ "

OCCUR $i A CWANNEL S RPS H ALF tCR AM '0CCURS AND ~ALL R'S RSL AYS *

P O'dE R E D F R OM THE 1 Mi 3ET T118' CLUSINi'THEIR A350 I4Ti0
ANNUNCIATOR $ TO A TUATEr THE.P_CI3 3Y3758'II 9'LAYSTL0t!- ,

P0.EA CAU3ING THI AS30CIATECLPELAY3 TO TRIP ANO:ANNUNCI% TOR $_ L
1TO ACTVATi. THC 0FFGAS-'LO3 RADLNONITOR CHANNEL 9,c"AIN< '

_

STiAM LINE RA) MONITOR CHANNEL 3 3/De-J47RMDCdANNELtJ3/0/F
AND ALL L*xM'S AS$0CIATFD'WITH A90A CHANNELS 13/0/F, LOR * r

CHANNEL SenAND RBM CHANNEL ~B LOSES DOVERe'AND ALR00 WITH-
'

DRAWAL' BLOCK OCCURS. Tk!ESCRAf 01-0 CHARGE: VOLUME 00Ta0440
VENT ISOLATIO15:AND O'JT 90 t P S ' M AI N4 !)CL A T IO1 V AL'/ES . CLOS E.
THE' COMP 0NCNT3 AFFECT?D IYtTH3. LOSS 0F 30NiR 45ACT DYNAMI- ;

.CALLY TonTHE.LOS3 0F POV!P.- THE"0PERATOR'4AY RE!NE*GIZE' t

THe AFFECTED AP5 905 USING-THELaLT!FNATE '00d=1 SUS $lY.

THE ANNUNCIATORS:0I'ECTLY A3SOCI ATSD WITH: THIS MALFUNCTION TRE:

. REACTOR AUT0 SCRAliLCNANNELLAT-L235Rg

H REACTOR PANUAL~SCRAN -CHANNCLnA -:205R <

[' RfACTOR-AUT3 S P. R A ? C H A U4 E L ' A - 10$ $ i

:<E ACT0*z MANU AL -S C E n d 'C H A NNILv 3 20!2--
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1 /29/ 91 REACTOR *ROTECTION - 10 .i

*

i
6TABLE I.C-1- 1

SYSTEM MALFUNCTIONS
i

MALF E00
'

NO. MALFUNCTION TITLE /R ANiG/C AU$t t E Fr!CT N0. ?....... . .............................................'................. ..... 1
a

>RPS/ PCIS TRI8 Vil: T 3 C A 20 0'JT O F FIL1104 POV;P FATLUAE - 20$L- ;
GROUP II/III INBJAR) !$0LAT10N RCL4Y$ NOT PES 2T - 204M- ,

GROUP II/III OUT90 Ae0 ISCL ATION #!L AYS NOT tt3tT - 204*
CHANNEL A GROUS I 130LATION pet.AY3 907 AEttT - 20$#

',

CHANNEL P 440VW I ISOLATION-nELAY3 NOT R?$?T - 2054: ,

C F F-G A S 4 AD "0 NIT 0 9 > >WN i: AL E -' 010
.

!

F A Irl tilAd LINE 4AS $ 0 NIT 0 5- 0 0 =' N 1 C A L $ '- ?14 t
RDM HI3d INOPf4ATIV{ 2058 /-

LFRM DOWNSCALE - 205R ,

R0D WITHOR AW AL dLOC< ~ 205'3' |

Rit40V AL = 0 F THE MALFUNCTION ?ESTORt3"Te opt #ATION 07 THE I

OVi4 VOLTAGE CONTACT 50-AC757A I N " $ R E A K t! R SHUNT' TRIP C o 1 L' - :
. CIRCUIT TO NotsAL A C ALL M T W'075RTT0t TO Ri$1T AW- j
STAF'T THE AFF f 0 tid- US "G 3ET USI43 REMOTT-FUNCTIONS. ,

~REF: M-1 -3 ? 4 SYSTi' ELEMENTARY DIA14A i M-1-S23.DCIS
SY G T! 4 -iLiMitlT AAY -D t A0 t LO .- 4-1-37 ? r 4P 3 +;. S ET C SNT ROLS *

CLi4;NT AM DIAGiAM. '

-

j
REV. 3 . i,
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s1/29/91 REACTOR PROTECTION 11-

)I

'

TLBLE I.C-1'-

SYSTEM MALFUNCTIONS

AALF EQU
NO. *ALFlNOTIOx TITL!/ 9 ANGE/ C AU3! & E F F:CT NO.

....... ................................................................ .....

RPS03 5PURIOUS SCRAM 02170

TYSC DISC #ETi

CAUSE /AILU*E OF REACT 01 '0 ); !/ITC- (54-01) iHJT3041
CONTACTS !4 RIA TOR P40TECTION CIRCUIT.

PLT CTA:120%

EFFECTS: INSERTION OF THIS 9 A L F ') N C T I O N CAUCJ9 a 2E4CTOR SCDAv. THE
RED LAdos e!HINo THE MAyJAL SC>A4 PUS 4dVTTONS ILLOPINATFr
ALL R00$ CC4A b TWE 3#0VP 1 T490Vad 4 $C4AM 3ROUP SOLEN 0ID
LIGHTS ON PANELS C15 AC C17 9) OJT, aLL ?JD'i "REEV AAC<-
LIGHTINC ILLUSINATE$ Alp ALL DI1 ITAL INDICAT023 GO 'LANY
09 THE FULL C04F DIIDLAY. *H- LUE SCFA4 LI54TSe Ad4EP
ACCU 4 LI3xTir AND AE0 RCD ORIFT LI5HTe ILLJMINATE3 CN TVE
FULL CORE SIS $LiY. T42 St4 S A SI;CHA?Si /SLUi? INC0140 14)

~'T OUT30AAD Is0L4 TION VALvis CLOfE. T 4 si ACCJ"ULSTSR CWASGING
'

x_) FLod INCHEASES A T ' E 'd P T I N G To acCWS4GE T4e C10 ufU'3
REACTOR 8EiS3URE DECREASE 3 AN0 THE CONT'OL VALVES CLOSE TO
MAINT AIN ARESSU2E. T 4 s M P. 4 INED;TO? TR?PS 'UE TO REvroSE
POWEh C\uSING THE MAIN TJt d!NE TO TRI>. T4E AJX 'UESES FAST
TRANSFER TO THEIR STARTUo SOUD;Es AND Tw2 RICIRC Pl'vP'S TRIP.
RfACTDR WATEk L C V i'. D E C R E 4 0 ! C FaotDL( A90 THE 'FES'#USDS
0?;;ATI TO 8Als L %EL. DEtCTO: ATil L7 vfl 'NCREASES T)
45 INCHES AND TLE fit) 0 0 'P i TRIP.

THE ANNUNCIATOR! DICCCTLY ASSOCIATED '41 T H THIS MALFUNCTION ARE:

A CHANNEL RdACT32 M kUa L Se r AM ?257-

B CHANNEL REACT 0t *AYUAL SCaa4 205o-

M3?E $41TCd 5 H U T 0 0 d 's sCn av sYDASS 'G?d-

R00 DRIFT - 205R

RIMOVAL 0* TMi * A '. F U N C T I O N *!1 TOR a Tdi Osia.atioy Oc TH:
MODE SWITCd SWU'30WN JhiaCT3 TL 30274L.

REF: M-1-554 RF3 S Y S T! * cLE4F1TAsY D I A ; R a 1.

RiV. 3
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1/29/91 ?!#CT00 PROTECTION 12

TABLE I.C-1
SYSTEM MALFUNCTIONS

MALF EDU
h0. N AL rVNC TI DN TITLE /<&NGE/CLut! 1 EFFCCT 40

....... ................................................................ ..

RPSO4 CONTROL ROD GROUP POWER Fut! FAILUtE 'al

TfPE JENERIC (A->)

C AUSE:SLOWN FU1E (3A-F1BA/Pr 1BC/Dr 1?C/Fe 1 M/ 4) .

PLT aTA: 100%

EFFECTS INSERTION OF T H ! 3 Ilt.L F U N C T ! Oil CAUSI! THR IONTDOL P0i $POUP
P0w!R FUSES T0 sL94 Thi FUSIS A%IOC.ATdD WITH THIS
?.ALFUNCTION ARi:

At F1SA/S GCOUP 1 SCRA1 SOLENCIDS
B: 14C/F 6 008 2 $c tAV 10LEN01)$
Ct 13C/D G4003 3 SC*AM t0LINJI0s
D: 133/H GeCUP 4 SCRAM SOLEN 0IOS

f') THE $!LECTdD GROUD SC9A"S A9 71D*CATib SY ALL TWE R10$ IN'd THAT ORCUS INS 2RTI1; FJLLY INTO TW> CORE. T4s G?OUP 1(2/3/4)
SCdAM G90VP SOLIN01D LIGHT 3 ON PANULS C15/C17 GO OUTr ALL THE
AFFECT &D ROD'S GREEN BAC< LIGHTING ILLUMINATES AND THEIR DIGITAL
INDICATORS GO 3LAN4 ON THE FULL C04E alt? LAY. THF 1LUE SCRAM
LIGHTSr A%3iR ACCUM LIGHTP., AND *E? ROD DPIFT LIGHTS ILLUMI-
NATE Oa THC FULL CORE )I;* LAY FO? ~4E IC4A14?D RODS. A*RM
FLUX AND LP.iM FLUX INDICATIONS DECREASE RAPIDLY. REACTOR
PRESSURE AND LEVEL DC:RfA3! RAP *0LY AVS TWE CDNTROL yaLVig
CLOSE TO MAINTAIN AE4CT00 PREi3URi CAU3ING:GENiHATOR OUTPUT
TO DICAEASE. NAIN FE!D PU9P SPilD INCREAi?S TO MAINTLIN
WATER LEVEL CR0 C.HARGING FLOW AS IVDICATED S4 FI-310 INCREASES
FULL UPSCALE. TH! SCR4M DI Sc k! R J i V3LJMT FILLS AND CAUS!!
;N AUTOMATIC .RsACTOK S C 5 A1. THE REMAINDER OF THE RODS SCRAW
WITH THE OTKF.R GROVP 3C F AM SGLENOI) LI1 HTS GOI9% OUT.
THE PLANT REACT 4 DfNAVICALLY TO THE SCRAM.

TMi ACCUACI A10RS C I 4E CTLY AS3CCI ATED dITH T 4 I f. 'ALr4 NOTION AR::

SCRAM DISCHAr0I V0LuYE s!OT Dc.AINED - 215L
ROD. WITHDRAWAL 8 LOC /, - 2039
SCRAM DISCHARSi VOLUMi HIGH LEVEL TRIP 203L-

REACTJR AUT.) it4AM CHAN1EL A - .351
REACTOR Aviv SCRAi CWAN1EL 6 -~IOS>

/7 REMOVAL OF THE NALFUNCTION PEPLACES THE'F41 LED CONTO 0L|V R00 GROUP P0dia Jin(IS.
!



G, ;y, ra+=:, omn. . ,, .. wwr,x.,w.+e r. a~n. - n~. .?nv . , c7-~~- mmm- rv:.4cr ,v

-- -

.

'ni . w, c. - -

. . .
.,

/yp f | ' ' q; . -- -av a* "

; ,a>- n. f;
m' ;

. 4
- '- 4 - '

, ' '
.p:,

- ,,- . , ,. ,, .

o o e THIS DATA IS $UBJECT TO THE RESTRICTIONS ON THE TITLE P AGE * * *
1/29/91 REACTOR PROTECTION 13,

I
TABLE I.C-1

SYSTEM MALFUNCTIONS )

MALF
E0014 0 . MALrJ*sCTION TITLi/4%C E/CtJ36 t ErFE...........................................................CT NO.

. . . . . . . . . . . . . . . . ,

REF: M-1-554 903 SYSTEY EL E ME t4T A RY DI A11 A A.

Riv. 2

1

l
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|
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['N1/27/91 REACTOR PROTECTIO 9 14
*

O
TABLE I.C-1

SYSTEM MALFUNCTIONS

MALF EQU

....NO. MALFvNCTION TITLE /iANGE/CAUSE B EFFECT. .O.N
... ................................................................ .....

RPSOS RPS AUT?AATIC SCR%? C!aCUIT FAILU1E 02150.

TYPE:DI5CRiTi

CAUSs:SCRA? P. EL 4 Y 3 (3A-<13A THRU SA-<1?H) ' AIL 7 0 OCEN!*aIZE.

PLT STA: 130t

EFFECT$tINSERTION 08 THIS MLLFeNCTION CAU$59 8 'A? LORI.0F Tug
REACT 0H TO AUTO SCAAY. WHEN A4 RPS AUTO tC#A* SIGNAL
13 AECJIVED/ THi ASSOCIPT20 480 AELAY TR!*$r PPC POINT
P4INTS OUT ON THE ALAAM TYPIRr ANS ANNU'!CIATOR AC1JATi$r
H 0 a' E V E A A N AUTO SCRAM J0!? 907 OCCUR. Tri 02 !:4aT3R
MAY MANUALLY SCFA'4 THE 22ACT04 U3ING T4E SC*AM $UCHuuT1 0NS,
MODE SWITCH, INDI/IJUAL 3 CRAM T!!T SWITCHES, OR 0EENE9GIZING
THE RPS OUSES IF DISIRio.

,,3 THERE A ,1 d 10 A /4 NL '4 C I A T 3 R S D I q E C T L v LS$0CIATE) 'J I T H THIS6

V MALFUNCTIDA3.

REMOVAL OF THE VALFUNCTION RESTOR 23 THE'00E#ATION OF
REL AY S 5 A-<13 4-4 TO NOR OL.

hEF: M-1-354 4?S SYSTEV ELEMfNTA4Y DIAGRAM.

REV. 1
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1/29/91 REACTOR RECI'RCULATION 'O

O(_/
,

TABLE I.C-1
SYSTEM MALFUNCTIONS

MALF EQU
NO. MALFUNCTION TITLE / RANGE /CAUSE EFF*CT N0.................................................",................ ............

t

RFC01 RECIRC VG Flo CONTROLLi> FAILS:US$CALE 12030 !

TYPEtGENERIC (ArB)
,

|

CAUSEtELECTRONIC FAILURE CAUSE3 */A 3TATION OUTPUT TO
FAIL TO *AXIMU4.

PLT STAT 100*

EFFECTSIINSERTION Or THIS MALFUNCTION C AUSES THE-!!LECTED RECIRC
M3 FLOW CONTROLLd4 M/A STATION OUTPUT T0 FA?L WIG'i. THE
AFFECTCO RiCI9C PU IF' S SPSID INCREASE 3 TO TH? HIG4 ?*ETO
LIMITER OR #1/#2 <2EiB t717til's 3iTP^Ili,
WHICHEVER IS THC-CONTROLLING LIVITEp. PECIPC LOOP
AND TOTAL FLOW INC4?ASit A3 SJ'** S*EED INfR34Sii.
REACT 04 POWE4 INC*E43isi *EACTOA /ATES LSVEL SEC8!ASES
AND THE Fii0 S Y 3 T *. M 11CRIAJES THE S'i!D OF 'H' FE*D
PUMPS TO MAINTAIN 4ATER LEVEL. RE4CTOR 89ES3URE INCREACES

[, AND THE CQlTROL AN?/OS EY215$ V<LVit OPTN T? *4INTA',N
\ REACT 0k PRES $URE. F.00 WITH044WAL BLOC 41 MAY OCCUR 002

TO HI1H P]dia. PLACI1G THi INDIVIDUAL */ A $TATION-!N'
MANUAL HAS NO EFFECTS ON THE RECIRC PUMP $Piib.

THERE ARE NO ANNUNCIAT0A3 hIRECTLV AS$30tATED 41T4 TMIS
MALFVNCTION. ;

REMOVAL 08 THE 'ALFUNCTION RESTORES T9i 0*ERATION OF TH8
.

RECIRC FLod CONTROLLER TO NOR''AL.

RIF1 A-1-T ! PECIRCUL ATIDN FLOW CONTROL _)!aGRAM I!De-
| CPiRATIONS A.iD MAINTENANCE INSTRUCTIONS FOR T4f

REACTOR RECIRCULATION SYSTEM FOR PEACH ?OTTOM
U4IT5 2 AND 3.

REV. 2
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1/29/91 REACf0R RECIRCULATION 1
*

T,

! ! TABLE I.C-1''
$fSTEP *ALFUNCTIONS

MALF EV
NO. MALFUNCTION TITLE /8ANGE/CAUSE t EFFECT NO.

. ..... . ................................................................ .....

RFCO2 AECIRC VG FLD. CONTkOLLEp. FAIL $ 00dNSC8LE 12030

TYPEtaENF.RIC (Ar$)

CAU$d: ELECT 40NIC FAILU4E CAUSES SELFCTCD "/a STATION CUTnUT
TO FAIL TO *INIMJa.

PLT STAT 1304

EFFECTStINSE4 TION OF TVI$ HALFUNCT!0N CAU$t3 THE SELECTED RECIRC
M3 FLOW C0i4TR0iLEt 9/A $TATION CUT'UT T3 FAIL L0s. Td!
AFFECTED P : i ; n ". PJMS'3 !0EED DEC4! AGES TO 30% 04 TO WHE4EVEC
THE M/3 $;f LOCI 5 U? DVE TO CONTROL $1GNAL FAILURC. RECTRC LOOP
AND TOTAL FLOW DiCREASs0 AS PU G SPEED DECQEASES. DEACT04
PO4ER DECREASESr 9EACT]R WATE) LEVil IN"REASES AND ThE rE~B.

PJM0'S iaiED DECREASES TO MAINTAIN WAT!R LEVEL. pgaCTOP
Pu 55U32 D;CREA;ES ANS THE C0NTDCL VALVES CLOSC TO MAINTAIN

_
PRiS3URE. FINAL REACTOR POWER WILL SE APOR0X?1ATELY PO%.

(T PLACIN3 TMi ICIVI;bAL */A !T3T13N IN U NJAL VA5 M0 EFr?cT
u) ON THE RECISC PUMPS $8i!0.

THERE ARE NO ANNUNCIATOPS CIRECTLY A S SOCI AT ED WITH THIS
MALFUNCTION.

REX 0v'AL OF THE MALFUNCTION SE$ TORES THi OPfRATION 05 THE
RECIAC FLJW CONTRDLLIR T3 NOR1AL.

REF: M-1-T-25 RECIRCULATION FLOW CONTROL DIAG 9AM IED,
OPERATIONS A o vt.1NTENANCE ~ INST;0.'T!0N; roa Ty! graCTOR
dICIRCULATION SYST!" F0; oiACW ROTTS1 UNIT! 2 AND 3.

REV. 3
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,
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j

TABLE I.C-1- '

-SY37EM MALFUNCTIONS

MALF
. . EQU 1

NO. MALFUNCTI0ti TITL6/ RANG!/Cluti l EFFIC"T. NO. |
,

/....... ................................. .....u............... ........ .....

:)
RFC03 RICIRC MG FLOW CONTROLLER; Fall'$ AS IS 12030L

TYPEtGENERIC (Ar?) -|.

;1

CAust: ELECTR0h!C FAILURE CAU;23 M/A S T AT ION OUTf U T ' TO ' R E M' TIN j

AT IT'S PRESENT VALui.- i

:

PLT STAT 100% q

EFF ECT3 tliS ERTION OF TN!$ i4 AL80NC TI% C AUS!$ THE 7 ELECTED NCIRC. :|,

M3 FLOW CONTROLLER 9/4.!TATION OUTPUT.70' FAIL |A! IS. -THE.

AFFECTED 9f CIRC PU 4P!$ 57E!D.WILL REMAIfECONSTANT.
'

C:IF A R. IRC #UMPJRONc!AC< CONDITION OCCUR $r TWE RECIRC:PUMF S.

' SDE ED a'!LL b6 C RE A S E TO T a E AP 2 ROP RI AT E V ALUEs HOWEVER THE '|
OPE R AT3 R WILL --a E U N8 9Li T0 LO'*'E1 Td! M/A STATION OUTPUT 1TO

. ,

CLEAR THE RECIRC~ DUMP.RUNDACK 31 G N A L'. - PLACING-THE INDIVI0UAL'. !

M/A S T A T I O N '! N A*.N U A L H A S N O 1 2FFECTS=CW T4i'4ECIRC PUMP S7EED.' l,

f Ti4!PE ARE NO ANNUNCIAT0*$-DI4dCTLY AS30CIATED WITHiTHI5=
NALFUNCTION.

'
' ,

-

REMOVAL OF THf MALFUNCTION AESTORES THE OP2 RATION-OFfTHEL-
-

REClac ' LOW CONTdOLLER T3 '40RMAL. j

REF /,-1'T-2$ , fiC13C UL AT to" FLSO CONTOL O! AG1 AM I E D'r
. .

,
7

OPIRATIONS AND MAINTENANCE INSTRUCTTONS--FOR THE RELCTOR
-RECIRCULATION SY S T ET '0 9 ' ?! ACW 30TTOM UNIT S'-? AND L'3..

REV. 2
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() TABLE I.C-1 i
SY$7tM MALFUNCTIONS-

MALF EQU
'

NO. MALFVNCTION TITLE /RAN1E/C4USE & EFFECT NO. [
i. . . . . . . . ..................................... ........................... .....

RFC04 RECI*C MG FLOW C O N T $ 0L Lin' OSCILLATION 12030

TYPE! GENERIC (Ard)

CAUS6 7.LECTRONIC FAILURE CAV3Ea Tuf AVT01ATIC OUT*UT OF TPi */1-
STATION T3 03CILLATE VITH A 30 ECOND P E 4 ! 3 0. 100% SEVs*ITY '

13 .091 VALENT TO 10% >P CONT 40LLER OUTPUT 07 A-2DT " EAT TO
pia < OSCILLATION.

;

PLT STA 100L

EFFECTS INSERTION OF YHIS 1AlldNCTION_CAUSES Td! ECLECTED PECIRC
M3 FLOW CONTROLLER M/ A $TATION OVTPUT TO OSCILLAT5 WITH A t

30 SECOND PEAIO0 0-100'4, WH ERC 100% IS E20" VAL!kT TO_10% 0F
CONTROLLE9 OUT?UT Je A 20% oEl< TO PSA< 0 4 :I Lt 4 TI ON . TWE
AFFECTED P!CIR: PUMP'% $PEYS 0$CILLAT!9 9EC19C LOCP ANO
101 AL FLOW OSCILLATi$ 4S PU*P SP!E3 OSCI(L4TES.- REACTOR-
POWER INCRE ASES AVD D EC RE ASPS, RE ACT0?. WATE8 LEVEL !NCREASiS'

[\ AND DECREASES AND INI 3FdD DU U S$ 23fc0 DictEtSCS OR [-

\- INCREAC!S T0. #AInt AIN V AT! t LIVIL. 9ETCTO% 0:13*U(E QSCIL-
LATES AND THn COO ROL VALVES OPEN/CLOCi TO MAINTAIN REACTOR
PRESSURf. ' PLACING _fti ;4/L STATION !N M ANU AL lLA! NO !? t iC T
ON THE RtCIRC FUM'-SPECD.

.

THERE ARE NO ANNUNCIATOC,S DI?'CTLY ASOOCI'ATED WITH ?HIS
MALFUNCTION.

P

REMOVAL OF THE MALFUNCTION #EtTOREb Tbi OciE ATI ON O' TH5
RECIRC FLOW CONTkOLLER TO NORMAL.

REF: M-1-T-25 RECIRCULATION FLOW CONTROL DIAoRAM IRDr.
OPE 9AT,10NS AND MAINTENANCE INiT8UCTt0NS FOR THE 98 dCToo

~

+

RECIRCULLTION SYSigy. 700 D E a C * c 0TT 9* . UNITS 2 AND 1.

REV. 2
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TASLE I.C-1
SYSTEM MALFUNCTIONS

MALF EQU
NO. MALFUNCTION TITLE / RANG?/CAUS6 & E*TEC1 N0.

----------.-------.........--------------------------..---x.------------ -----

RFCO) RECIRC MASTE3 iSNTA0LLEP FAILUn? 12010

IYPE DISCRETEr VARIA%'.E 0-100%

C AU$ttf t '*CAIC FAIL ti 3F MASTEo CONTROLLER Ciut!S OUTSUT T* F$1L.t? /5%:TI 1 !QUIV ALENT TO 1004 0F CONTROLL!v 10TPUT.

PLT STA 110%

EFFECT$tINSERTION OF THIS NALFUNCTION C8051S T15 55:140 MASYO'
t0NTROLLER 70 8All TO THE INSTRUCTORS S'ECIFIED VtLUE
0-1033, wHint 10% SEVERITY !? E3U; VALENT TO 1]]X 0 *
CONTR0tL!k lVT>D . AT 100% SEVERITY AND WIT 4 3074 #ECItt
N/A S fATIP i % AJ 1, 1ECIRC D. MP S?if;t I NC RE A S ES TO '700*
132%. BOTd 4, CIRC S0P FLOWS AND TOTAL FL3V INCREAS's &S
THE S7EED OP 13E Os(RC PUMPS INCREASE. REACT 00 PCWE8
INCRE ASE$s RE ACTOR ' ,; f ER LEVEL DECREAS!S AJD THE FEi> PUM8V d
SPEED I K!! EASES T5 u!NTAIN 'ATER LEVEL. V E A C100 DRESSUR*f_3

r INCREAIE5 A 10 THE 'LONTRCL AN)/34 DYaASS VAL 5|EF ! PIN TO
'

\-
MU NTAIN REACTOR 9963SURI.-TAE REACT 05.5: RAMS ON HI ADRM F1UX.
THE ODERATOR MAY PLACE THE INb!VIOUAL 95CTRC LOOP M/A i

CONTROLLER IN MANU AL AND C0NT70L TN! f *EIS OF THE R* CIRC
PUMPS TO MITIGATE THE EFFICTS OF THE MALFUNCTION.

THERd AP1 'i2 UtNUNCI ATORS DIRECTLY' A3 50CI8.TED WITH THIS
M AL FI'ht T I O'4 .

RELOVAL OP THe PAL 9,NCTION VESTORF3 YH? OPERATION.0F THE
Ri?IAC FliW CON'O Lv'R TO N014LL.

RET 7 M-1-T-25 RECIRCV.O JON FA0W CONTROL 0:A49AM IEDr
OPIRATI0i! ANO M444'' NANCE IMSYRUCTTONJ FOR TuE 988CTOR
RECI.kCULATION SYST!* '04 *EACH 90TTOM UNIT 3 2 AND 3.

REV. 3
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-4
.T A B t. E 1. C -1-

~' SY ST EM t MALFUNCTIONSi - I
^

_ -

MALF EQU
h0. M AL FU.NCTION TITLE /R ANG E /C AU SE 3 E F F EC T N0;-...... ............................................... ........'......... ......p

RR$01 RECIRC PUMP DISCHARGE VALVE? FAILURE 112iO

TYPE: GENERIC-(A/3)- -

C AUS E t r.EC H A 9IC AL F AILUR*, CAUS?!? VALVE DISCITO SEPARAT!; d
FROM VALVE STEG

PLT STA 100% 1
a

Ej. . . - .

'

EFFECTS: INSERTION OF THE-MALFUNCTIOV C AUSE S LT tO 3 FLECTib RiCIRC. .* ;:!
1

PUMP'S DISCHARGEiVALVE T0"CLOSE.- 'AT 1000 FLOWr?TWEvDIS-
CHARGE VALVE E CLOSE 3LIN APCROXIM ATELYL 24- SECONDS. 1 F E:

. .

y
VALVE'S POSITION INDICATOR INDICATES-OPEH=AND=RECIRC!PV3P D/P-

"
,

INCREASES.-LOOP FLOJ ANO C OR3: D AP-. D EC RE A S ES.- THE' JET = PUMP'
FLOW-IN--THE AFFECTED= LOOP AND'TCTAL FLOVJINDICATIONS-

DECREASES-THEN INCREASE DUE-ToiREVERSE~ FLOW THRU THE JET-
PUMP. RECI#C PUMP POWER:--AND-MG AB S-DECREASE FOR THE .3
AFFECTED RiCIRC,M3 AND INC43ASEDFORtThE-NON-EFFECTED:#ECIRC;Mo.+

-

2' THE UNAFFECTES LOOP' 3 8L07 ANS1 J ET f DU"P; FLOW I1CRF ASE ANDLPUMP
,

D/P DECREASES. REACTOR POWER DECRdASES TO-A900TE6 M. IREAC10R1
'

aWATER LEVEL INCREAS!!,sT8E'RfACTOR! FEED PUtF!> DECREASE-SPEEDJ* "

T1 M AINTAIN LiVEL, ANF Ei ACT03; 4ATF LEVELERECOVERSLTO . NORM AL.-
REACTOR PRESOURE:0ECREASEA'ANDLTHE| CONTROL.?VALVis CLOSE TO a

MAINTAIN PRESSUREc GENER ATOR QUTPUT OECRE ASE$--AS -THE CONTROL 1
VALVES CLOSE. ,-

T H E P E AR E" NO AWUN C I ATORS DIRE CTLY T ,A S $0 C I_4T ED ~WITH i THIS -
MALFUNCTION. .-

-REMOVAL 0F THELMALFUNCTIONM ESTORES3TNE-ODERATION OF~THEi
'

AJCIRC:1P0MP' S - M"C H A PJE V ALVE TO MORM A L ' A ND 700E NS THE VALVE P
IF'THE VALVE 3EHA W SWITCH I3 SIN-NORMAL AFTEP-OPEN.;4 '

REF:- E-359--3HEET 4/RECIRCULATIONcPurP SUCTION: AND"
' DIS C H A R'3 E V AL ?E: ELE CT9I C AL SCHEfdATI: DIAGRA %

-REV.J2
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1/29/91 REACTOR RECIRCULATION 6-
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(-[ . TABLE I.C-1
SYSTEM MALFUNCTIONS

MALF EQU
NO. N AL FUNCTION TITLE /R ANGE/C Ausi- % E FFECT NO.

....... ................................................................ .....

RRSO2 RECIRC FL0n UNIT FAILS LutCALE 130'O

TYPErGENERIC (A/B)

CAUSE: ELECTRONIC FAILURE OF RECIRC FL0w SUM *ER 153A/3 CAUSES
OUTPUT TO FAIL TO MAXI'4US.

PLT STA:100% -

EFFECTS: INSERTION OF THIS M A L F 'J N C T I O N CousiS THE SILECTED R5 CIRC-
FLOW UNIT To FAIL UPSCALE. TWE AFFECTfD * LOW CONVERTE*S
INDICATION INCREASES 'ULL OCAL2 AND TwE FL3J COVVERTEP
UPSCALE /Il0P LIGHT ILLJMINATE2 ON-PANEL C??. THE COPPARITOR
LIGHT FOR Bold CONVERTi$$ ALSO ILLUNATE 04 'ANEL C37 DUE TO A
GREATER Td AN 10% SI Fr ER ENCE 9 ETVE!N FLOW U 'l',T O U T * U T S . A ROD
WIT 5DRAWAL ELOCK 31GNAL !9 SEMERATED-WITH THE |HITE ROD WITH-
DPAWAL P E R'9 I S S IV E LIGHT ON PANEL C0"A 53INi OUT. IF THE

~ ASSOCIATED APRM/R4M ROO BLOCK RECORD DUSH9JTTON IS PRESSED
( )s WWILE THE 1 AL FUNCT:0W I S A CT!Vi, A HI3W sit 30 INT: :0R THE 40n
'- aLOCK .ILL Si INDICATID QN THI RESPECTIVE REC 040ER. THE FLOW

INDICATIONS ON THE ASSOCIATE 0 APdV/3FV CHANNELS WILL INDICATE
THE FAILED VALUE FROM 1PS020TWE' FLOW UNIT.

THE ANNUNCIAT03S OIRECTLY AS34CIATED JITH TWIS MALFUNCTION ARE:

APRM FLOW EIAd OFF NORMAL - 7059-
ROO WI*HDRAWAL SLOCK - 205R

REv0V AL OF THE SALFUNCTION DEST]d?S TWE 3PERATION 08 THE.
RECIRC FLOW GUMVE3 TO NORiAL.

A

REF: M-1-52) kE ACTOR M ANU AL CONT E L SY ST ?T iLEMENT 3 RY
DIAGRAMr V-1-334 AVERAGE =0WER RANGE NEUTRON *0 NIT 09ING
SYSTIM ELEMENTARY D!AGRod, M-351 "UCLEAR BOILER Sv! TEM
P!IO.

RIV. 3
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1/29/91 | REACT 0k-RECIRCULATIONL' 7
:-

TABLELliC-1-
-SYSTEM M/LFUNCTIONS 7

MALF
.

.

NO.<
EQU

NO. MALFUNCTION TITLE / RANGE /CAUSE'&-EFFECT
- . . - . . . , , . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - . - - - - . . - - - . - - - - . - - - - - - - - . .

RRS03 kECIRC FL0d UNIT: FAILS DOWNSCALE .13030 ~<

TYPE: GENERIC (A/B) '

C AUS!:iLECTRONIC FAILURi 0F RECIRC FLOV $U"155 133AI3fC80SE5
0UTPUT TO FAIL TO MINIMUM.

HPLT STA1103% "
'

9(
k F F EC TS : INS ER TION O F . THIS MALFUNCTION C AUSES -THE. SELECTED PECIRC' b'

FLOW-UNIT TO FAIL'00W13CALE. THE:A8FECTEDaFLOW5 CONVERTER'S=
m'.INDICATIOW DECREASES-D0WNacALE-AND T HE ' C09 ARITOR LIGHTS FOR:-

'
J

BOTH COWERTERS ILLUMIN ATES- ON rP ANEL C37 DUE TOL GRE ATER TH AN.
A 10% DIF FERENCE - BETwEE Nc FLOW UMIT OUT?UT3.cA RCD MITHDRAWAL.
:) LOCK SIGN AL IS GENER ATED WITH THEfWHITi- RODiVITHDkAWtL.

- !

PERMISSIVE LIGHT ON P ANEL COS A GOING 10UT. THE L A SSOCI AT ED APRM !
CHANNELS GENERATE A HIGH AND HIGH-i!GH? TRIP. SIGNAL WITH THE= j
APRM HIGH A10 HIGH-HIGH LITE 3 AT TCIR M S?ECTIVE: 1CABINETS AND PANEL C054-ILLUMINATING. A REACTOO HAL.F; fSCRAM OCCORS DUE TO THEMAPRM HI-HI57 RIP: SIGNAL.; .THE

{
RBM CHANNEL ASSOCIATED WITHLTHE--FAILED' FLOW" UNIT GENERATES 'I
A HIGH T AIP SIGNAL - AS INDIC ATEDu aY1IT'S- R 93 CUANNEL Afe: N-

HIGH LIGHT ILLUMINATING,0N THE INSTFUMENT CASINET.' THE RM .|
A ( B)' HIGH_. LIGHT -ILLUMINATES ON P ANELi C05 A11F AT R00115-- . .-

i
SELECTED AT THieR00=$5 LECT 5 RELAY DANEL.--|IFiTHEVASSOCIATED 9
ADRM/RSM 900 ELOCK RECORD PUSH 30TTON'-IS PRESSED | WHILES NE:
-MALFUNCTI3N IS ACTIVE)'A LOW SETPOINT;-FORiTHi R3DiBLOCK WILL=

.

BE INDIC ATED ON THE"RiSPECTIVE DECORDER. 1THELFLOWSINDICATIONS
ON THE ASSOCI ATED L APRM/RSM .CH ANNEL -- WILL= INDIC ATE. THETF AIL ED
VALUE FROM THE FLO.( UNIT.-

THE ANNUNCIATORS DI1EC TLY?iA!30;I ATEDiWITH" THIO MALFUNCTIONARE: L L
A

APRM FLOW BIAS OFF NORMAL .205R
-ROD WITHDRAWAL-BLOC <= 12350.

ASM HIGH 'INOPER ATIVF : 205 ci cji ,

. ..'
.

PEMOVAL-'O.F THE MALFUNCTION RISTORES TWE?OPIRATION'OF?:THE. d.W
-RECIRC FLOW 1 SUMMER TO NORMAL.-

REF:- M-1-520-REACTOR MANUAL C09 TROL-SYST54 ELEVENTARY~
~DI AGR AL -M-1-534 ' AVER AG E 8045RM AN 3 5 NEUTEON ' MONITORING -pL SYSTEW ELEMENTARY--DIAGRAM, M-351 NUCLEAR"'80ILFR

A . )c, SYSTEA ? LID.1% .

d
f:1

" '
, s

s , ' . - . . p
_



% k x:|d m u m us s w a w y *'jNig lifd<lhtf d.r:Wmrnm*s" At@vtxTe?weiFWninMWwM:@MuRM&nc?WWW7' ~ '-__
. .. ._

-.. - ...... ---- -._ - ----. - --_
._

*dV. . Pwzwu sp r.y: -

n.Nk/hNIhh,, hh$.$khN.nq.m ..M.a.wm--p ebHjer,hk. $hD "
p m p ar w % i -&.- egg '
' 8:$$h$~$k;r,m . %+b~b ON~= $n.h f$Njkih.hb . bid

g

M NIh h$ M.cM w+ < h + t ; x - u ' : n:. . -~L ~ :: '-

. . a ~M "Mnsv,.D; ~ <-'n >. ~-.. . . ., . m. .

~ + + .a > .-

_ .. , .: */ * ;*;T HIS TD AT Ai I SO SUBJ E CT&T0! T HE' RE S T RI C T I O N S |0 N ; TH E:cT ITL El PA G Elo-K* :* r : ;
-

My%W I?Efk+ m @ 3@MN%n?il f.L / i . 5 NW WiAM ~ lp i k- j' '
< <

11/29/91 '
~'

R E A CTOR. L R E CI R CUL ATION-- . ,, J i - -6'- a'-
= - q

m: -

;

'T ABL E o ! . C-1 +
s

'

!
. SYSTEM MALFUNCTIONSs l
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MALF. ,1
. . . . E. [EQUL a
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.

NO. - M AL FUNCTION TITLt!/4 ANGE/C AUSEi &E EF. FECT.- L N O .n
'

....... ...................................................................... _
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TABLE:I.C-1 *

3.YSTEM' MALFUNCTIONS
:

MALF
. EQU ,

NO. M ALFUNCTION 1 TITLE /R AM E/C AUSE 5 E Ff
....... .......................................<.............'CT N 0 . .. , ;

........... .....-

RRS06 RECIRC FLOW UNIT OSCILL6 TION |13030-
'

TYPE GENERIC (A/3), VAAIAblE.(Os100%) "

CAUSE: ELECTRONIC FAILURE OF INDIVIDUAL FLOL30M'iER (1534/3) ;
C AUSES OUT*UT- TO O SCILL AT E , WITH + ~W 5ECONS. PERIOD.- ;

100% - SEVERITY IS EQUIV ALENT- TOi100h0V CONTROLLER OUToVT
OR A ?Oi DEat TO-P?A< OSCILLATION.:

'PLT STA:10X.

EFFECTS: INSERTION OF ThTS MALFUNCTION CAUSES THE' SELECTED FLOW UNIT'S ' '

SPECIFIED SiVERITY 0-10 N.i VdEREn100 V5EviRITY.1S:510! VALENT- ,

TO 101 0F CONTACLLE' OUT?UT 09 Ab200*HAK TO ;P! AK 0 SCILL ATION~. -
THE FLOW INDICATI04S 04~T U 'AFFECTEDiFLd4 CONVERT T AND'THE:
ASSOCIATED APCM'S AND R3M CHANNIL OSCILLATE.- THE' FLOW. UNIT
COMPARATOR TRISS AND CAU3E;-A 10D MITM PA4All?LOCF NHEN~THE
DIFFiRENCE BET 4EEN FLOT UNIT 00TPUTk EXCEEDS 10%. IF THE' FLOW i

( .
UNIT GUTPUT J.EACHC3 133%, ? u E ' u $ 3 C ALi / INOP.|LI GH~ _ .I L'.UMIN AT E S -
ON PANEL-C37. -TnE. ASSOCIATED A?RM3 CH ANN!LS WILL' "ENER ATEh A
MIGH TRIP SIGNAL AND:! ASSOCIATED-ROD MLOC 6lF THE'.5?"' W 5.0
SETPOINT I3 REACHED. A-REACTOR HALF?ScoAM<0CCURSE.: I F c: TH E i
ASSOCIATED AP4M CdANNELS-REACM1.5 4 0 L 6 ~2 . ;IF"THE; A330CI ATEDi

-APRM/Rav. ROD BLOCU RECORD--PUSH 3UTTON ISLPRESSED'WHILE!.THE
MALFUNCTION IS1 )CTIVEri AL 03 CILL.6TI43 NTPOINTMFOR THEHROM
3 LOCK WILL SE= INDICATED Ot THE;aESPECTIVE'9ECO.RDER2 .rl. ,

THE ANNUNCIAT09,5 DIRECTLY1AS$0CIATEDfWITH TdIS MAL' FUNCTION ARE:-

i APRM FLOW' BIAS.OFF:'NORSAL"-??OiR
ROD WITHDRAVALESLOCC -1?O53o

L Ra3'HIGH INODERATIVE 2 05 ?L 1
,

.

REMOVALLOF'THE;MALFUf!" . RESTORESs T H E 10 P E P A TI O N F O.F. 5T H En f

RECIRC.. FLOW? SUMMER T s .w R d A L '.
. . .. a|

REF: M-1 - 5 2 0E REACTR MANUAL ( C0NTRAL 'SYSTISELESENT ARY n: N
'

-DIAGRAMr - M-1 -S 3 4 A V ER AGi! POWE R-~ 0 ANG Ei NEUT90N .:MONITO#ING M
SY ST EM ? EL E .lE NT A RY |DI A G R a y, 4-3 311NUCL ? A D.: 50!L F o. SY S T EW

'
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1
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o o e THIS DATA IS SUBJ ECT TO THE RESTRICTIONS ON THE TITLE PAGE o o O
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_ 1/29/ 91 REACTOR RECIRCULATION 10,

TABLE I.C-1
SYSTEM MALFUNCTIONS

MALF EQU
NO. M ALFUNCTION TITLE / i ANSE/C AUSE S EFFECT NO.

....... ................................................................ .....

RRS07 RECIRC PUMP SHAFT SEI2URE 01050

TYPE: GENERIC (A/B)

CAUSE: MECHANICAL SEIZURE OF R E C I R C P 'J 'T JuAFT

PLT STA:130%

EFFECTS: INSERTION OF THIS MALFJNCTION CAUSES THE SELECTED SICIGC
PUMP'S SHAFT TO SEIZE. J27 PUMc FLOW In rHE AFFECTE0 LOOP
DECREASES RAPIDLY, THEN INC# EASES DUE TO REVERSE FLOW
THROUGH THE JET PU1P3. TCTAL FL0ur CORE rLoa, TH E AFFECTED
RECIRC PUMP'S D/? INDICATION < CORE D/A, AND CORE PLATE D/?
DECREASE; RAFILLY. FLOW IN Tyi UNEFFECTED RECIRC LOOP
INCREASES. THE AFFECTED RECICC MG SET'S GENERAT00 AMPS AND
WATT 3 INCREASE UPiCAL7 CAUSIN5 THE OViRCuoRENT LOCKCUT - DELAY
TO TRIP. THE 4ECI?C DDIVE.MOTOP ASPS INCRI A SE WHEN THE GEMEWATOC
AMPS INCREASd. WHEN THE GENE *ATO9 LCCKOUT RELAY TRIPS ONys

I OVERCURRENTr THI DR!VE V0709 BREA<ED TRI?$ AND Tug cg:I4C
'

''
GENERATOR'3 FIELD 3REAKER TRIdi. AMP 3r NATTSr AND EDEED
INDICATIONS FOR TdE AFFECTED R2 CIRC GUMD'S DRIVE "0 TOR AND
GENERATOR DECREASE TO 0. AMPSr WATTS, AND SPEED INDICATIONS
FOR THE UNEFFECTE3 RECIOC PUMo's DRIVE 40 TOP AND GENERATOR
INCREASE. REACTOR WATGR LEVEL INC RE ASES RA IDLY AND THE FEED
PJMP'S S?EED DECREASES TO MAINTAIN LEVEL. REACTOR PRESSUSE
DECREASES AND THE CONTROL VALVES CLOSE TO MAINTAIN PRESSUDE.
REACTOR P0 DER DEC9 EASES RAPIDLY AND STA3ILI ES AT APPR0XIMATELY
65X.

THE ANNUNCI ATOR : DIRCCTLY AS3OCIATED WITH THIS MALFUNCTION AR7:

A RECISC PUMP LOW DIFF PRESS 204M-

E RECloC PUMP LOW DIFF POESS - 2041
A RECIRC DRIVE MOTOR BC.EAKE9 TRID ?0 4-

A RECIRC GENERATCR LCC<30T TRI? 204M-

A RECIRC GENIRATOR AUX LOC (0VT TRIP 1949-

A RECIRC PUM5 LOCKED ROTOR TRI3 ? O '. M-

S RECIRC DRIVE MOTOR BREAKEA T7Ic 2049-

8 0.ECIRC GENERATOR LCC<0UT TRIO 204d-

E RECIRC GENERATOR AUX LOC <00T T0!o 2041-

r RECIRC PUMP LOCKED ROTOR TRI' '044-

REMOVJL OF THE NALFUNCTION D ESTOR E S THE O PIR ATION O F THE
j RECIRC DUMP'S SHAFT TO N O D.M A L AND ALLOWS TH E OPER ATOR TO
' RESET THE RECI1C 32N3;AT04 LOC <0UT PELAY USINt THE SE40TE-
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'REACTORLRECIRCULATION- :11 3

'
-,

1 ,- '

N T A B L E-. I .' C -1 -
SYSTEM-MALFUNCTIONS'

,

MALF

............................. TITLE /?ANGE/CAUSE &.E8FECT.
EQU' iNO. -MALFUNCTION ..

..
.

.

-

NO.-. .... .................. .......... ..... .. .. ,

1

FUNCTION (RFC11).. !

REF: E-171 RECIRC-MGLSET'ORIVE MOTOR'13.9 KV C<T SDEA<EA-

ELECTRICAL SCHEMATIC DIAGRA L-M-1-ST.-VARIARLE SDEc0:
RECIRC SUN? MG SETJELEMENTA1.Y DIAGRA h *-1 St. RECIRC.
FLOW CONTROL- SY ST EM: ELEMENT ARY DI AGRA% M-351-' NUCLE AR:
50ILER - SY STEll- Pt!).
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Lo o *LTHIS DATA LIS SUBJ ECT -TO THE' _ RESTRICTIONS 0Nf THELTI'TLE: PAGE o o 10-1

w .x_ W 2 .$" + M- w . W & .xN twy_ 'd .m !>

. M/M
~ ~. ..

R IRCMMR " 12=

- TABLE I.f-1'-

SYSTEM MALFUNCTIONS ;

MALF
.

. EQU.

i,

NO. MALFUNCTION TITLE /RAN3E/CAUSE E:EFFECT- N 0. - -

------- ---------------------------------------------------------------------- -

RRS08 RECIRC MG DRIVE c10 TOR BREa<ER TatP 010o0
1TYPE: GENERIC- O/3)

C AUSE: INST. ANT ANEQUS OVERCURRE4T TPIP. M
-

PLT STA:100%
. . . -.

. 1

EFFECTS: INSERTION OF THIS MALFUNITIO91CAUS H THE SELECTED RECIRC .'
PUMP'S DRIVE MOTOR iREA<ER TO TAI P.' D RIV E 440TO R A U S -

.

INCREASE SHARPLY FULL' SCALE,;TH-DRIVE MOTOR BREAXE9. TRIPS, i
AND AMP'S. DECREASE-TO 0. THE ASSOCI ATED fRECIRC GENERATOR
AMFS AND .ATTS IOIC ATIori'INC SE AS E 5c WHEN THE - DRIV E MOTOS

'

'

A9PS INCREASE. THE RECIRC-~MG Loc (OUT REL AY- TRIP 3 C 40 SING- H
-

THE GENERATOR FIELD-SREA<ER TO TRIA. JET. PUMP-FLOW'IN=THE.'

AFFECTED LOOP = DECREASES THEN INCREASEStDUE TO REVERSE FLOV
THiOUGH THE J E T PUMDS. T OT A L -;F LOWi c C 0 4 7 ' FLOW THE-AFFECTiD-
RECIRC PJMP'S D/P INDICATI0Ni_CORio 0/b AND CORI PLATE D/PQ DECREASES RAPIDLY. -FLOWS IN TH!'UNEFFECTED'RECIRC LOOP "

b INCREASES. A '4 ? S e W A T T S r ' A N O ASEE)-INDICATIONS FOR-THE-
UNEFFECTEDLRECIRC PUMP'.S DRIV!'iOTOR.-AND GENERAT09 INCREASE.

~

'

REACTOR WATER LEVEL INCREA59S 1AP70LYfAND:THE FEED DUMP'S-
SPEED DECREASE 3-TO MAINTAIN LEVEL. ) REACTOR PRESSURE j
DECREASES-AND THE CONTROL-V4LVES'CL33E TO MAINTAIN-PRESSURE.
REACTOR-POWED DECREASES'9APIOLY|AND $TASILIZES.AT.JADP00- !

XIMATELY '25%

6
.

THE' ANNUNCIATORS DIRECTLY-AS30CIATED MITN THIS. MALFUNCTION:ARE:i
f

. 3 RE S S 4WM - I

-

c A 9ECIRC PUM? L0a~0IFF
.

.. .

S 1ECIRC ?UMF; LOW-3IFF PPES3 1204W
'

]1i A 2ECIRC DRIVE. MOTOR BREAKERuTRIPN- 2041
A DECIDC.GENERAT)R LOC <0UT TAICL ?O4O

|
,

A RECIRC GENERATOR AUL LOCXOUTiroIPL- 204M- '!
'

' B ?ECIRC DCIVE MOTOR 3REAXE4-TRID -1?041 1

B *ECIRC-GENEdATOR-LOCX30T-TRIP 1- 2044 a

5:9ECIRC' GENERATOR-AUL LOC <0UTfTRI*" .-204M 4

REMOVAL OF THE. MALFUNCTION RESTO9ES THE-OPE *ATION OF..THE-
..

. .

-RECIRC PUMP'S DRIVE FOTOR AND 5AEAKER TO-NORMAL.AND-ALLOWS R

-THE. OPE 7ATORLT3 RESET THE 3ECI1C GENERATOR LOCx00T RELAY- 1
USING A-REMOTE 30VCTION. 4

3.p REF: E .171 R E C I 4 C . " G S E T D UV E 'iOT0 4 - 13.1 - <V C XT - S'E A < E R
!ELECTRICAL SCHEMATIC DIAGRAM, M-1.33' VARIABLE.SoEED s

xs
-

,

-

i

!

|
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- T AB L E 9- 1. C-1--

STSTEM MAL , FUNCTIONS-
,

.MALF ' '
. E00NO. MALFUNCTION TITLE / RANGE /CAUSE:&!EFFECT.................................................................NO~........

.....
4

. . .

RECIRC PUMP.:MG SEti!LEMENTARYEDIAGRAMi M-1-S4.RECIRC
F Lod CONT ROL ' SY ST EM c ELE.1ENT ARYy DI AG R AMM-3 51 NUCLF4d
BOILER SY$ TEM P%IO.- J
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$q $ f M e O N.*e' W jW[ j #id5 M C 'U @1dNITHEi'TITLECPAGE N o o:so 44clTHISiDATAnIS' SUBJECT 4T0aTHE -RESTRICTION $
' " ' " ~ '

_r. ~'' ' 9 NO +
.

-1/29/91-
~

. R E A C TOR 4. R E C IR CUL A T.I,Ds M>

,-

, .- ,

'V 71BLE I.C-1
'

SYSTEHLM4LFUNCT!0NS
,

MALF
, E'Q U

'

NO. ' MALFUNCTION 1 TITLE / RANGE /CAUSE E EFFECT :No. .

...--.- ......-......-..---..............--.....----....---....--...---------,- >

i

'

RRSO9- RECIRC MG:FIELODBAEAKER TRIF: L1;100_01 a

TYPE GENERIC'(A/3) o

'CAUSE: CONTACTS'2-20.0F RELAY f1 A IN SELECTED FIEL) 9REAKER. ..

TRIP' CIRCUIT-FAIL-CLOSED. ,

PLT STA: 100X' J'
, , _c d

' EFFECTS: INSERTION OFLTHISEMALFUNCTION CAUSES~THE SILECTED.RECIRC JG|
FIELD SREAKER?TO TRID .THIS-TRANSIENT-WILL-HAVEETHE-)SAMEj, ','

g
E F F ECT S - A SM.4L F UNC TION RRS08, EXCE?T'IT W!LL;9E JORY SEVERER. g
092 TO TriE-RECIRC FUMF: MOTOR *EING ELiCTRICALLY.-DISCONN?CTE0XASL'

y'

SOON AS ~ THE! MALFUNCTION IS INSERTED WITH TH E INERTI A L OF THEING' '
E a

'

SET-NOT CONTRIBUTING TO THE COASTDOWN TIME OFuTHE RECIRCdPUMPd
JET PUMF.'FLOWLIN THE.AFFICTED' LOOP. DECREASE 3 '

<

THEN' INCREASES DUE TO REVERSE FLOW THPOUGH - TH EL J IT PdEPS.$TOTALi
~

a q
FLOW, CORE FLO4r"THE AFFECTE0'tECIRCLPJVS'SLD/V INDICATIONL .i_g

; CORE D/Pi AND / CCRE DLAT Eu D/P DECRE ASE3.- FLOWSHIN: THE UNEFFECTED. '

R ECI A C.. LOOP ( INC RI A S E S .- AMPSr H TTSifAND SPEED I N')I C A T I ON Sa: FOR?
'

s

THE UNEFFECTED<RECIRC PUMP'S-DRIVE 10 TOR AND,G2NERATO9VINCREASE.: ?"
w

REACTOR' WATER LEV!L' INCREASES--RAPIOLYrAND?THEEFEEDDPUMP!$tSPEED2
-

DECREASES TO MAINTAIN LEVEL.- REACTOR PRESSUREDDECREASES0.ANDDTHE-

CONTROL VALVES CLOSE_~TO? MAINTAIN PRESSURd. : REACTOR 5POWEREDEC?E <-

ASES.THEN STABILI!ES-AT-APPROXIMATELY15%.
' '

1'
.

THE ANNUNCIATORSDIRECTLYASSOCIATEDWITHiTHISMALFUNCY.IO.NTA'R'E:
*

-

A RECIRC^? UMP 1 LOW DIFF DRESS-'- 2041-
"

'0 RECIRC: PUMP LOW:0IFFJPRESS -J204F
|

REMOVAL OF THE MALFUNCTION RESTORES;THE 0DERATIONLO A HE1RECIRCL
PUMP't'2-2C C ONTAC TS OFJ R EL AY (1 All N ' SEL E CT ED LFI ELOL BR EA.< ER' ..

i

TRIP' CIRCUIT-TOiNORMAL.-
'

' '"''
-,

r

? REF:~ 4E-17,1H ECI R C ' MG -S ET D RIVE > MOTOR E11. 4. <V C tT (B4 E AKFR ~
h

|L
'

.ELECTRICALcSCHE'dATIC DIAGRAMe M-1-'ST VARIABLECSPEE01RECIRC=
b PU19 7G ~S ET ELEME NT ARY LDI AG7 amp-_ 4 1-S4 RE CIRCl FLOW CONTROLLl' -SYSTiM-ELEM3NTARf-DIAGFA1,-M-91:NUCLEARi? OILER MYSTEM

PAID;
^

~ '

REV. 2
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A J*-- * ; THI_S |0 A T A )
uqq < y_SUBJ ECTa TO THE! | R ESTRICTIONSj ON: THEU TITLE:

IS PAGE?*f*t*?,.

4h -y x k ypg ;-- "_ "' '

-
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g:.1/ 2 9/ 91 REACTORcRECIRCULATION. 15::.-

T A BLE I .'C.-1
SY ST Et M AL FUNCTIONS

MALF
EQUNO.- MALFUNCTION TITLE /RANTE/C4U3E S--E FFCT

'

------- ...---------------------- ....---------------------~~----------- NO.~----
R R S10 RECIRC MG INCOV.PL E T E' s T A R T _3I90 ENC E '111090; ,

TYPE: GENERIC ( A / i')
y

CAUSE:C3NTACTS 4-6 O r - R T L AY 01 <-15 AI 3 F AIL TO CLOT 5i' PREVENTING-
FIELD BREAKER FkOM CLOSING. '

PLT STA: PLANT STARTUPL
i
s

EFFECTS: INSERTION-OF THIS NALFUNCTIONcCAUSES Tif SELECTED- RrCIRC'
'

-PUMP'5 FIELD BRCA<ER TO FAIL TO-CLOSE. WHEN THE. DRIVE MOTOR.-
3REAXER FOR THE SELECTED o! CIRC PUMP IS PLACED'IN STARTS /RECIRt-
GENERATOR SPEED 19 CREASE 5e 21 SECONDS L ATER THEL PIELDuBDE AKER:
DOES NOT CLOSE, 14 SECONDi LATi: THE4 SECI4C PUMA'S' LOC <00T-.
RELAY-TRIPS CAU3ING THE-DRIVELMOTOR 99EA<Es TO TRIP. THE -
OPERATOR MAY P5 SIT'THE GENE 9ATOR.LOCXOUT,USING A REMOTE FUNCTION.
IF THE FIELD BREA<ER I3 CLOSED' WHEN THE 'M AL FUNCTION 'ISDINS ERTE0r
NO EFFECTS.WILL 6E 03S5RV!9.-

THE-ANNUNCIAT02 DIRECTLY ASSOCIATED WITH THIS; 'i A L FU NCT ION . 'A R E :-
i

A RECIRC INCOMPLETE STA17UP-SEQUENCE - 2044-
B RECIRC INCOMPLETE:STARTUa SE2VENCc 204;--

A-RECIRCEDRIVE 90TOS 9REA<ECTRIP - 20<M:
:A RECIRC' GENERATOR LOCKOUT TRIP - 234'O ."

A RECIRC GENERATOR AUX LOCXOUT TRIO 204V-

5 RECIRC DRIVE MOTOR 3REa< EU T9IP: -' 204M
S RECIRC GENER ATOR Loc <0UT ToID'--20 0-

3 R IC IR C --GENE R ATO R ~ AUX L OC <0JT --T R !9-~- 114 M -
1

-REMOVAL OF: THE_ MALFUNCTION--RESTORES THE OPERATION 10F-THE?RECIRC- i

PUMP'S 4-6-CONTACT OF 9EL'4Y 21<-1:A/9 INT-79 5: G ENER ATOR FI E LD3
SR E AKER' C LOS E ~ CI30'JIT . TC NOF M ALD AND ' ALLOW 3 ' TH:. !!LDJOR E A<E R T0!CLOSE.--

a

REF.
5-171 R E CIRC : ?3 S E TL D 9:V E MOTOR' 13. i: <V C < Ti3 RE A< ER

'

:E LE C T RI C AL13 C H E'iATI C :01 AG R AM, - 3-4 -ST VAPIABLE'SPE:0.
RECIRC PUVS AG SE T ELEMENT AoY DI A GR A% T-1-iaiRECIRC;-

.

-

FLOW'~ CONTROL - 3YST EM ELEMENT ARY DI AS R AMr N-351
-3 OILER-SYSTEn'PSIC.-

' '
NUCLEAR =

'

:REV.'1
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11/29/ 91 REACTOR-~ RECIRCULATION' < 16 u J.g -

-,
,
A: T ABLE ~I.C-1

l

-SYSTEM HALFUNCTIONS '

MALF
E Q U -- I

NO. MALFUN0 TION TITLE /RANSE/CAUSE.& EFFECT. cNO.
....... ................................................................ . ...

RRS11 RECIRC PUMo HIGH VIERATION- 11010

TYPE: GENERIC (A/3) VAFIABLE 0.-100L

C AUS E : PdMP SHAFT MISALIGNMENT. .100%;IS.. EQUIVALENT TO A 20 MIL ~-
INCREASE IN RECIRC FUMP VIERATION.

1

PLT STA: 10it

EFFECTS: INSERTION OF THI3 MALFdNCTION C AU SISi THE SELECTEDiRICIRC
PUMPS .VIB R A TION TO INCR E A S E ' O-100b ^ WHEF E 100% IS' EGUIV A L E NT.

= TO A 20 MIL INCREASE IN R: CIRC DUMP VI2R ATION. . LTA E: RECIRC
PUMP' S VIS?. ATION MONITOPING'' E QUIPME NT WILL M NDIC A TE INCDE--
ASING VI69ATION F04 ALL PUMP-SHAFT:AhD-MOTOR HOUSINGLINDI- q
CATORS AS THE MALFUNCTION SEVERITY-INCREASES.
IF MOTOR' VIBRATION INCREASES =T043REATE1 TNAN U "ILSriTHE 40T09
VISRATION CHANNEL AUTOMATICALLY? SHUTS DOWN=WITH THE G9EEN;0C
'3TATUS LAM?-GOIN3 00T-AND THE VI3 RATION:-MITER'INDIC& TION'

' CLAMPED AT 0. OPERATOR ACTICN T0iDECPEA3E THE SSEE0iOF--THE -

RECIRC Pu i? WILL' DECREASE THE'vt3 RATION A PROD 1RTIONAL AModNT.- j
IF MOTOR VIBR ATION ' DEC R EA 3 ' TO L ESS TH AN"3 MILSe - THE : M

--

INSTRUMENTTWILL DELAY 30-S:CONDS--AND!THEN;3ETURNiTO SERVICc.-
~;

NO EFFECTS ON RECIRC FLOW WILL 9E10ESERVED.- ';
m

THE ANNUNCI ATORS DIRECTLY AS30CI ATE 011Trt THIS MALFUNCTION ARE:
q

A'RECIRC PUM3 '40T O R : FI iH V'.31 AT ION d.14 A
-2 RECIRC PUMF-MOToa FISHTVIspATION'-:2041

i

REMOVAL 0F~THE MALFUNCTION RESTOREi THil073 RATION-Oe-TH:' -

'

RECIRC PUMP'S_ SHAFT-TO NORMAL-AND ALLOW 3-THE-OPERATOR To '!.

RESET THE HIGH VIBRATION AL ARM USING: Tsi COMMON VIBRATION
. RESET SWITCH.0N PANEL COSa.-

'

'

REF: PG A ? S . : R O C E D UR E S . 2. 3.1. ) OPE 9aTIO4'Oc THerPECIRC PUdo
NOTOR-VI3 RATION INSTRUMENTATIN , E-2342 RECIRC?ouMP'
MOTOR VI5 RATION MCNITOR ELECTRICAL'''CHEMATICJDIAGRAM.--

REV. 2
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q /29/91 REACTOR (RECIRCULATIONL
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TABLE I.C-1
'S_YSTEM MALFUNCTIONS

_

MALF
_

_
_

EQU
NO. .MAlcVNCTION TITLE / RANGE /CAUSE 8'EFFECT. :NO.

....... .............. ................ ................... ..... ...... ..... <

,

RRS12 RECIRC PUS.P SPEED-FEE 03ACK SIGHAL FAILURE -12030

TY?E: GENERIC (A/3)

CAUSE: ELECTRONIC.FAILURc 0F 90_ SET TACHESEN!oATO(
t

PLT STA:100%

EFFECTS: INSERTION;0F-THIS M AL FUNC TION- C aV sis Tu! 0E CI RC9'i . So E E0f
REFERENCELSIGNAL TO THE:RECIOC' PUMP-3*EED: CONTROL 7 SYSTEM-

: T ") FAIL LOJ.' THE ERROR SIGNAL LIMITING NETWORK 4WILL LIMIT.
THE-' ERROR. SIGNAL TJ 8%. GENERATOR SPEED: INDICATION DEC# EASES
TO 0, GENERATOU S? EE9 DEMANKI10101 TION INCREASISLFULL SCALE,
PECIRC PUW.S?EED INC RE A$!S 'TO' THE SET *0 INT 6:0 F, T H EXSC000-1TU9 E <

' - POSITION HIGH LIMIT REMOTE, FUNCTION'. -TME.RECIRCTLOOP FLOWis
aid TOTAL CORE FLOW INCREASES WITH REACTOR 2WATiRJLEVEL INITIALLY.
LOWERING OUE TO VOIDS COLLA?st &rEREACTOR PRESSURE-LINCRTASING/

-

REACTOR POVE4 INCREA3I1Gi THE MAIN-TU3BINErCONTROL:VALV*S-
AND/04 DY? ASS 'V ALV4S ~ 0PENING TO M AINT AIN: PR ESSUD Ei-- AND F EED
PUMP SPEED INCREASING TO MAINTAIN REACTOR WATERJLEVEL.. .-MANUAli
OR AUTO 0*ERATION'Or'THE RECloc FLOW CONTR0LLE G ILL|NOT AFFECTt
THE SPEED:OfcTHE R E CIRC- -PUMP. Ti E :- OPEl< ATOR I M AYJ CONT ROL - T uE-'
SPEED OF THE: F AILED RECIRC' PUMP RY DEENERGIIINGETHE SCOOP:. TUBE:

-

AUTO DOSITIONER AND MANU ALLY? POSITIONING: TA ETSCOOD' TU9EL(90TH3 .

AAE PERFORMED USIN*T REMOTE 'U9CTIONS).- AGRECIRCMPUMPfRUNBACX a
SIGNAL WILL-WAVE ~N0 EFFECT 04 THELFAIL50i?ECIRC!PUMPJS<SPEE9 t

WHILE THIS MALFUNCTIONDIS' ACTIVE.1

TriERE ARE NO ANNUNCI ATO5S DIRECTLY' ASS 3CI AT ED WITW THIS . ~

dALrJNCT!0N. I,

REMOVAL 0F TH E ' V AL FUN CT ION R E S TOR E S T H E 10 PE R ATION -:0 F iT HE
TACHOMETER GENERATOR TO NORMAL.. ~ 1

. - RE?:- M-1-53 VAS.IABLE: SD:ro R: CIRC 150MP.M0 SETRELEMENTARY. d
-01A3RAMr M-1-S4 RECIRC. FLOW 1 CONTROL: SYSTEM ELEMENTA9Y.
DIAGRAM, M-351 NUCLEA M OILERiSYSTEM:P&IO..

REV.-1
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n~ REACTOR RECIRCULATION - 13''
-

U TABLE'I.C-1 ,. t . j
SYSTEM MALFUNCTION $x ?

a

MALF.
. .E Q U :-

NO. M ALFUNCTION. TITLE / R ANGE/ C AUSEt$ . E F FECT . NO.
........ ............................... ................................ ....=.s ,

,

,

RAS 13 RECIRC PUMP.81 $EAL FAILUDi' 03010),

- -

,

TYPE: GENERIC (A/s)
. . >

!
'CAU$E:40kN. SEAL-

g!
a

PLT ~ 5T A:100% - -1

EFFECTS: INSERTION OF[THIS MALFUNCTIONLCA'U$d Th"!.3ELICTED:RECIRC - i.
PU biP ' S #1 -5 E A L 70 - F A I L'. - #?" S E AL x.8 R E J S un E INDICATION,ON THEi !
AFFECTED PUMP INC R E A 5 5 S r; 11 A ND Wis 'R E AL" C 4VITY ' TEMPER ATURE S- a)-

INCAEASE, RBCCW TEMPERATURES-0VTJOF THEiRicIRC.. PUMP'SfSEAL ~ i'-
-

. CAVITY'INCREASISe AND: O R Y W E L L - IG U I P. M E N T 0.'4 A I N S UP S . S I S C u a n G E ;
FLOL INCPEASES A90VT 1.25 30Mr ANF;0RYWELL''EJUIPMENT4 SUMP

-

TIMPERATURIS INCR ASE SLI#VLY.'
,

3

THE ANNUNCIATORS''0IRECTLY.45ECC1.ATED'WITd-.THIS MALFUNCTION?ARE:- o li

s =m 9
] A tECIRC- T UMP S E AL 3 7 5 9: q C 91.LO CLO 4 201 vi El-:

3 RECIRC ? UMP SEAL-5TM E 'r/2 HI-LQ FLOO - 204M: ,;
1 .i

REMOVAL 0F THE M ALFUNCTION REQU$RES- RESET .0FPTHE JS!MUL ATOR. A)
- aRsF:- M-3 31 NUC LE A R L 30!L E 9 SYSTiM:oti), M-3534 REACTOR; fi

RECIRCULATION PUM% 5YST S.- , t|
-n

-REV. 2
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' J1/29/91 REACTOR RECIRCULATION ~ 8,= 19
1' 'TABLE I.C-1_

SYSTEM MALFUNCTIONS-
'

4
; f4 AL F -

.' MALFUNCTION' TITLE /R ANGI /C AUSE & E FF ECT- NO.
.

_ EQUE
NO. -

1
.1,. .

'RR$14 RECIRC PUMP #2 SEAL" FAILURE 03020 14

~
TYPE:SENERIC (A/W

l
CAUSE: WORN SEAL

PLT STA 100% ~!

l

E F F ECTS INS ERTION' 0F - THIS' rOL FUNC TION CAUSES.T d IELECTID-RTCIRC- 1

PUMP'S'#2 SEAL TO FAIL. RECIRC'PU V 82' SEAL PRISSURE1DE- . - j
CREASES, #1 AND #2 SEAL' CAVITY TEMPERATURES INCREASES RSCCW= '

TEMPERATURES 0UT 0F THi:RECIRCLPUMP'S SEAL: CAVITY INCDEASES, LAND d
D3Y= ELL EJJIPMENT~ DRAIN iU10.TEiPERATURIS AND DISCHARGE-FLO'C N'

INC RE A0 E0 A300T 1.25 GM. 18 MALFUNCTION RR$13 IS ACTIVE WHENLTHI3 iMALFUNCTION IS INS!aTED, DRYdELL . EQUIP 9EN TJ DR AIN FLOW'IN- 'i

CREASE 3 T3 ASCUT $0 GoM AND DRY 4 ELL TEiPERATUR AND PRESSUR!c
INCREASES. WHEN DRYWELL;PRESCURd-9EACHESi? PSI 3riTHE REACTOR'' l
SCRAMS AND THE APPROPRIATE ECCS; SYSTEMS AUT0 START. THELMAIN'

i ( TURSINE TRIPSi THE RECIRC PUMPSETOIP AND - THE - AUXE3USSES .t

,

FAST TRANSFER TO THEIR'STARTUo)S3URCiS. i

THi ANNUNCIATORS DIRECTLY ASSOCIATEM WITH THIS MALFUNCTIONL$RE5 .i1

A RECIRC- PutiP ~ S E AL- 51 AGE - it2 HI-LO FLOW j-' 204 M
.,

B RECIoc-PUMP SEAL STA3ELn?'HI-LO4 FLOW -1204M 4A'RECIRC-PUMF-WI SEAL LEAXAit
B RECIRC PUMP HIiSEAL|LEAXA3E-:

|

REMOVAL OF THE MALFUNCTION RESTORESETHE:OPERATIONiOFI THE AWORN RfCIRC PUNF7#2KSEAL TO NODJAL.-
. . .

'a

REF: M-351-NUCLEAR' BOILER SYSTEM PtIDriM-35319EACTOR-
'

'

RECIRCULATION PUM* SY ST EM.-
;
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'

1/29/91 REACTOR REC 1RCULATION'

A
TABLE I.C-1

SYSTEMS MALFUNCTIONS.

MALF EQU !

NO. MALFUNCTION TITLE /RANCE/CAUSE & EFFECTS NO.
..... .................................................................. ............

.i

RRS17 RECIRC MG CONTROL SIGNAL' FAI' ' ;
c

TYPE: GENERIC (A B)

CAUSE:0UTPUT OF ERROR SIGNAL LIMITING NEWORK
2 184 30 A/B FAILS TO 0. ,

;

PLT STA: 100% i

EFFECTS: INSERTION OF THIS MALFUNCTION CAUSES A RECIRC MC CONTROL . .

SIGNAL FAILURE. . Tile SPEED DEMAND INDICATION - DECREASES TO O . (2 184 16A/B.1 ON'
PANEL C04A), A RECIRC PUMP SCOOP TUBE LOCK OCCURS CAUSING RECIRC PUMP SPEED TO
REMAIN NEAR NORMAL OPERATION OF Tile MASTER CONTROLLER' OR THE M/A TRANSFER
STATIONS WILL llAVE NO'EFFECT ON RECIRC-PUMP. SPEED.. THE OPERATOR CAN CONTROL

i
Tile SPEED OF Tile AFFECTED PUMP BY DEENERGIZING THE SCOOP TUBE AUTO POSITIONER
AND MANUALLY SETTING THE POSITION OF THE SCOOP TUBE USING REMOVE FUNCTIONS.

,O Tile ANNUNCIATOR DIRECTLY ASSOCIATED WITH TilIS MALFUNCTION ARE:
\

A RECIRC SPEED CONTROL SIGNAL FAILURE . 204M
B RECIRC SPEED CONTROL SIGNAL FAILURE .:204M.
A RECIRC FLUID DRIVE SCOOP TUBE LOCK---204L
B RECIRC FLUID DRIVE SCOOP TUBE LOCK 204L-
A RECIRC. FLUID DRIVE SCOOP-TUBE. BRAKE ON - 204M
B RECIRC FLUID DRIVE SCOOP TUBE BRAKE ON . 204M

REMOVAL OF Tile MALFUNCTION RESTORES THE OPERATION OF Tile ERROR SIGNAL LIMITING
. NETWORK TO NORMAL.- Tile SPEED DEMAND INDICATION INCREASES TO THE DEMANDED- - t

'

SPEED OF Tile RESPECTIVE RECIRC FIDW CONTROLLER AND THE OPERATOR MAY RESET THE
SCOOP TUBE LOCK.

REF: PBAPS PROCEDURE S 2i3il.G RESETTING A SCOOP 1 TUBE;. LOCK, i:

M.I.S3 VARIABLE SPEED RECIRC PUMP MG SET ELEMENTARY: ;

DIAGRAM, M 1.S4 RECIRC FLOW-CONTROL SYSTEM, ELEMENTARY-
'

DIAGRAM, M.351 NUCLEAR' BOILER' SYSTEM P&ID,:M-1.T 25
RECIRCULATION FLOW CONTROL SYSTEM IED.

s

REV. 1
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I/29/91 REACTOR RECIRCULATION

|3
1 /- TABLE I.C.1

SYSTEMS MALFUNCTIONS

MALF EQU

NO. MALFUNCTION TITLE / RANGE /CAUSE 6 EFFECTS NO.
....................................................................................

RRS18 RECIRC LOOP FLOW TRANSMITTER FAILURE

TYPE: GENERIC (A.8), VARIABLE 0 100%

CAUSE: LOOP FLOW TRANSMITTER AMPLIFIER FAILURE (FT.110A/B/C/D) .
100% SEVERITY IS EQUIVALENT TO FULL OUTPUT.

FLT STA:IOOg

EFFECTS: INSERTION OF THIS MALFUNCTION CAUSES A FAILURE OF THE SELECTED
RECIRC LOOP FLOW TRANSMITTER TO Tile INSTRUCTOR'S SPECIFIED VALUE 0 1001, WilERE-

-

100t IS EQUIVALENT TO FULL OUTPUT; Tile RECIRC LOOP FLOW INDICATION ON FR.154
OR FR.159 AND THE PPC INDICATES THE FAILED VALUE. THE RECIRC FLOW UNIT ~
INDICATES Tile FAILED VALUE OF RECIRC LOOP FLOW SIGNAL IS SENT TO THE
RESPECTIVE RBM CHANNEL AND APRM CHANNELS. IF GREATER THAN 10% DIFFERENCE IN
FLOW UNIT OUTPUT EXISTS AT ANY TIME,'A FLOW UNIT COMPARITOR TRIP OCCURS
CAUSING A ROD ELOCK SIGNAL TO BF GENERATED. IF Tile FLOW UNIT OUTPUT INCREASES

h- TO GREATER TilAN 100%, A FLOW UNIT UPSCALE TRIP OCCURS CAUSING A' ROD WITilDRAWAL
V BLOCK. IF A ROD IS SELECTED ON Tile ROD SELECTED RELAY PANEL AND THE RBM ROD

BLOCK SET 101NT IS REACilED (.66w + 41%) A RBM HIGH TRIP OCCURS'VITH A RESULTANT
ROD BLOCK SIGNAL GENERATED. IF THE APRM HIGH SETPOINT IS REACHED (.58w +'50%)-
A APRM 11IGli TRIP OCCURS WITH A RESULTANT ROD BLOCK SIGNAL GENERATED. IF THE
APRM HIGH.HICH SETPOINT IS REACHED (.58W + 62) AN APRM HIGil.HIGH TRIP-0CCURS
WITH A RESULTANT REACTOR HALF SCRAM.

THE ANNUNCIATORS DIRECTLY ASSOCIATED WITH THIS MALFUNCTION ARE:

ROD WITHDRAWAL BLOCK - 205R
! APRM FLOW BIAS OFF NORMAL . 205R

APRM HIGH .58W + 50 205R
APRM HIGH.HIGH INOPERATIVE .58W + 62 205R
RBM HIGH INOPERATIVE - 205R

REMOVAL OF THE MALFUNCTION RESTORES THE OPERATION OF THE LOOP FLOW TRANSMITTER
AMPLIFIER TO-NORMAL'.

,

REF: M.1-S20 REACTOR MANUAL CONTROL SYSTEM ELEMENTARY DIACRAM,
M-1 534 AVERAGE POWER RANGE NEUTRON MONITORING SYSTEM
ELEMENTARY DIAGRAM, M.351 NUCLEAR BOILER SYSTEM P61D.

,

|t
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.

4



. - . -

r

U

THIS DATALIS SUBJECT TO THE RESTRICTIONS ON THE TITLE -PAGE * * ** * *

1/29/91 REACTOR RECIRCULATION
q

TABLE I.C-1(j
' SYSTEMS MALFUNCTIONS.

MALF EQU

NO. MALFUNCTION TITLE / RANGE /CAUSE 6' EFFECTS NO . -

..... .................................................................................

RRS19 RECIRC JET PUMP RISER FAILURE

TYPE:CENERIC (A.J), VARIABLE 0 100%. LIMITED TO FAILURE j
'

OF ONE JET PUMP RISER AT A TIME, BUT NOT LIMITED TO
"

WilICH JET PUMP CAN BE FAILED.
>

CAUSE: CRACK IN JET PUMP RISER. 100% IS EQUIVALENT TO A:
COMPLETE SHEER OF THE RISER OR 0 FLOW.

PLT STA;100% -

i

EFFECTS: INSERTION OF THIS MALFUNCTION CAUSES A CRACR TO DEVELOP-IN THE~ INSTRUCTOR'S
SPECIFIED JET PUMP RISER.' ONLY l JET PUMP RISER FAILURE CAN BE ACTIVE AT A
TIME. AT 100% SEVERITY WITH A FULLY INSTRUMENTED JET PUMP FAILED, FLOW r

INDICATION FOR THE FAILED JET PUMP DECREASES TO 0 TilEN' INCREASES. DUE TO. !

REVERSE FLOW. THE FLOW THROUGH THE OTilER' JET PUMP'S IN THE SAME LOOP,

l DECREASES SLICHTLY DUE TO-MORE-RECIRC FLOW THROUGH Tile FAILED RISER. . TOTAL
[3 \ JET ' PUMP FLOW INDICATION FOR THE AFFECTED LOOP DECREASES. CORE PIATE D/P
b INDICATIONS DECREASE, REACTOR POWER DECREASES,| REACTOR PRESSURE. DECREASES,,AND

THE CONTROL VALVES CLOSE T0 MAINTAIN REACTOR: PRESSURE' -CENERATOR OUTPUT._. _j.

DECREASES AS THE CONTROL VALVES'CLOSE. 'TOTALLCORE FLOW INDICATION INCREASES
DUE TO INCREASE IN UNAFFECTED JET PUMP LOOP FLOW' AND SUMMING OF REVERSE: FLOW.

THERE ARE NO ANNUNCIATORS DIRECTLY ASSOCIATED :WITH THIS. MALRJNCTION.

REMOVAL OF THE MALFUNCTION REQUIRES REINITIATION OF THE TRAINER.
.

REF: M.351 NUCLEAR BOILER SYSTEM P&ID, M.352' NUCLEAR BOILER VESSEL 1

INSTRUMENTATION SYSTEM P&ID.-

REV. 2
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'

1/29/91 REACTOR RECIRCU1ATION

Q 1

TABLE I.' l'\ f

V SYSTEMS MALFUNCTIONS j

MALF EQU

NO. MALFUNCTION TITLE / RANGE /CAUSE & EFFECTS NO.

....................................................................................

l
RRS20 RECIRCULATION LOOP LINE BREAR ,

1
1

TYPE: DISCRETE - VARIABLE (NON+ LINEAR 0 100%)

CAUSE: A BREAK OCCURS JUST ~)0WNSTREAM OF RHR SHUTDOWN COOLING SUPPLY AND -
UPSTREAM OF RECIRC PUMP''A' SUCTION VALVE 2 43A, |

I

PLT STA: 100%
,.

!

EFFECTS: INSERTION OF THIS . MALFUNCTION CAUSES A BREAK.AT THE INSTRUCTORS-SPECIFIED
SEVERITY OF THE ' A' RECIRC LOOP PIPING DOWNSTREAM OF Tile RHR ) SHUTDOWN COOLING - ;

SUPPLY AND UPSTREAM OF SUCTION VALVE 2 43A, AT SEVERITIES 25 TO 100% THE ONLY. 4

SIGNIFICANT DIFFERENCE IS -IN Tile:REFLOOD LEVEL, .0 tiler REACTOR AND CONTAINMENT,
PARAMETERS WILL RESPOND ESSENTIALLY Tile SAME. AT 100% SEVERITY REACTOR WATER.
LEVEL-WILL' DECREASE TO TAF'INLAPPROXIMATELY 10 SECONDS, REACTOR PRESSURE WILL
REMAIN HICH UNTIL Tile WATER INVENTORY IS EXPELLED AND THEN DROP RAPIDLY TO
APPROXIMATELY 300 PSIG . REACTOR PRESSURE WILL BE-LESS THAN 100 PSIG IN :|

/ \ APPROXIMATELY 100 SECONDS. DRYWELL PRESSURE INCREASES RAPIDLY-TO ABOUT 40 o

(/ PSIG IN 10 SECONDS, THEN DECREASES'AND STABILIZES AT 27 PSIG'IN THE NEXT 15 j
| SECONDS, AF'ER APPROXIMATELY 2' MINUTES DRYWELL PRESSURE WILL BEGIN TO TREND

DOWNWRD,

A. REACTOR -SCRAM OCCURS DUE TO HIGH DRYWELL PRESSUD.E AND A PCIS CROUP I, II &
- -

III ISOIATIONS OCCUR. THE .RECIRC PUMPS WILL TRIP DUE TO LOW WATER LEVEL (.48"
ATWS TRIP), TORUS! WATER TEMPERATURE WILL INCREASE TO 130 DEGREES.F IN. 1

APPROXIMATELY 2 MINUTES'AND WILL CONTINUE TO TREND UPWARD P.EACllING 175^ DECREES |
.

F IN 10-MINUTES. THE DIESEL GENERATORS AND ECCS SYSTEMS AUTO START ON 2'PSIG s

DRYWELL PRESSURE, HPCI AND RCIC WILL INJECT INTO' Tile VESSEL UNTIL THEY h
ISOLATE ON LOW STEAM PRESSURE IN APPROXIMATELY 2 MINUTES. CORE; WATER LEVEL IS

RESTORED TO 2/3 CORE.HEICHT.IN APPROXIMATELY 135 SECONDS, PEAKS NEAR ZER0- -

_

INCHES IN APPROXIMATELY 3 HINUTES THEN SLOWLY DROPS-TO APPROXIMATELY .75: J_

INCHES WHERE LEVEL WILL BE MAINTf.INED WITH ALL LOW- PRESSURE ECCS INJECTING. ll

AT 50% SEVERITY A REFLOOD LEVEL OF ,,75 INCHES IS MAINTAINABLE. SEVERITIES MAY
BE INSERTED AS SMALL AS .05%, t

. . . . . !
THE ANNUNCIATORS ASSOCIATED WITH THIS MALFUNCTION ARE:TOO NUMEROUS TO LIST,

REMOVAL OF THIS MALFUNCTION' REQUIRES RE. INITIALIZATION' 0F THE TRAINER,-

REF: M- 1. S - 2 3 , M.1 - S . 54 ', H.1. S 3 6, 'M. I .S .42 , M. I . S . C
,

l
!

(h ..

b) |
4
-

~k

{>



Rf Q M K Q % Q Q;If|Wi$iyyk Q f~( & Q Q Q M y @ & i|AQ Q WCt'
[MkdMMdM$WWFMEMMM$,,NN$E%WMM, DQ@@

/s :o olo L THIS " D ATA II S SbSEEC TLTOITHEL [RE STRICTIONS ON1TH E1 TITLE PAGE'Y *L o -
~

!s

*

| SV
' '' ' ' '' ' 'agMh% 14 ' ' '

%a .:. < r,
,

1 /29/91 RE ACTOR RECIR CULATION ; 24 :
.. 7(

TABLE I.C-1
. h

SfSTEM MALFUNCTIO95' C
. \,

MALF EQU q
'

NO. MALFUNCTIONETITLE/ RANGE /CAUSE & EFFECT 4 N O . -- :1
I

. - . d
RVIO1 REACTOR LEVEL TRANSVITTER LT-72: FAILUDE .13 0 E0 ' :|

TYPE GENERIC-(A-D)i- VARIA3L6 0-100f !

CAUSE ELECTRONIC FAILURE !N LEVEL TPANSvITTER LTJ 72-CIRCU!T? ;

100%.SEVERITf 15 !3U! VALENT To 1005 or 3 C AL E 01 OUT?Ur.c .j
PLT STA 130%

EFFECTS INSERTION OF THIS MALFUhCTIOV' C AUSES AN ELECT 00NIC FAILURE- l
0F THE LT-72A/3/C/D AT THE INSTRUCTORS SPECIFIED SEVERITY. ;

.0-1004, WHiRE 1004 IS EGUIVALENT1TO.100%20F_$CALE ORfCUTPUT.:
!

IF LT-72A 15 FAILED AT 0% THE FOLLOWING 0CCURSt.
-LI-S5A/AX INDICATES -143 INCHES
-LR-404A DILL N04: INDICATE THE LT-75A W LUE.. . 1

-HPCIrRCIC RECEIVE-PARTIAL LO-LO LEVEL INITIATION SI1NALS- [
-COREiSPRAYiRHarADS AND D/3ERECEIVE-PARTIAL-LO-LO-LO-LEVEL Fb INITIAION SIGNALS $V -RCIC HI. LEVEL TRIP.WILL NOT OCCUP.. '

-A CHANNEL 0F: ARI WILL-TRIP'
d

IF LT-72A IS FAILED AT 100% Tu! FOLLOWING:0CCURS:
'

-LI-S$A/AX INDICATES +50 INCdES
-LR-404A 4ILL INDICATE +s0 INCHES'AND WILLI.NOTiAUT0fSWAP '

TO THE LT-73A IF RIACT3a LEVIL 0ROPS:<-1001 INCHES
-RCIC=AND THE MAIN-TURBINE RECiIVE'A' PARTIAL'HI LEVELOTRIP- <
HPCliRCICiARIr CORE' SPR AYrRdRi ADS AND D/3' WILL NOTy 9ECEIVE =|AN_"A"! CHANNEL LO-LO ORLLO-LO-LO LEVEL-: INITIATION. -

IF LT-723. IS F AILE D AT10%$ THE .FOLLOWING OCC URS:t
-LT-DSS /SX INDIC ATES -165 INCHIS

,
:

-LI-91 WILL N0w INDICATEDTHE LT-733 VALUE
-HPCIrRCIC RECEIVE PARTIAL-LO-LO LEVEL INITIDION SIGNAL'S.-L

-CORE SPAAYrRHRrADS AND D/G1 RECEIVE #ARTIAL LO-LO-LOLLEVEL:
INITIATION SIGNALS.'
-RCIC HI LEVEL TRI? WILL NOT.0CCUR
-31 CHANNEL OF ARI WILL--TRID

LIF LT-72d IS FAILED-AT 100% THE FOLLOWING OCCURS:'-
-LI-6 5 S/ B C INDI C AT E S MC ,1NC G 3'

-

,

'l
-LI-91 4ILL'. INDICATE +tC INCHES AND WILL.NOT'AUT'O SWAP-TO THE'
LT-730 IF RE ACTOR 1 LEVEL DROPS < '-100 INCHIS - J

'

;

-RCIC AND THE=-MAIN.TUR3INE CECEIVE A PARTIAL;HI LEVEL TDIP
- v - HPCIr1CICrARIrCCRE SP7 AYr RHPr4D S AND: D/0-WILL NOT; RECEIVE

|

'

.

;

- , , e e e s.-,L., a e a .r. r , ,s. i. swv. + ,
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V T A B L E : I .' C -1~
SYSTEF MALFUNCTIONS

MALF
. . . . . . EQU j

NO. MALFUNCTIOy TITLE / RANGE /CAUSE & EFFECT NO.
'

A "B" CHANNEL LO-Lo 09 LO-LO-LO LEVEL JINITIATION.

IF LT-72C-IS FAILED'AT 0% tid! FOLLOWING OCCURS: i

-LP-110A '!REEN PEN.INHCATfS -165 INCHO
-LR-110A: 9L'id PEN d!LL L NOW INDIC ATI THi LT-73 VALUE
-HDCIrPCIC RECEIVE! PARTIAL LO-LO LEVEL INITIATION ~ SIGNALS li

CORE SPDAYrRHReADS AND D/Sl0ECE!VE DART!AL LO-LO-LO LEVEL
INITIATION SIGNALi~ i

HDCI HI.LEVil TRID WILL NOT.000UR' l
-A CHANNEL OF API 1WILL TRIP-

[
IF LT-72C IS' FAILED- AT 100 TViiFOLLA4TNG OCCUCS:
-LR-110A GREEN DEN INDICATLS'+50tINCHES,

--L R-110 A 3LUE PEN WILL INDICATE'+60 JNCHES AND WILL-NOT s

AUTO SWAP TO LT-73C IF RE ACTOR : LEVEL DROPS < -100 !NCHES-

-HPCI MD Ar3rt AFPT'S RECENi P ARTI AL 4IL LE/?L 70!DS ,

-HPCIrRCICrARIrCORE SDRAYaH4,405..dND D/G'WILL--NOT RECEIVE 4 ;
A "C" CHANNEL LO-LO OR L'0-LO-LO-LEVEL INITIATION. (

O' IF LT-720 IS FAILED AT 0%1THE F O L L O W I N'i OCCURS:-
-LR-1100 iR EEN PEN INDIC ATES -153 INCHES
-LR .1103 3LUE P EN :WILL NOW IN >IC ATE THE LT-73D V ALUE. .-!-HPCIrRCIC RECEIVE PARTIAL'.LO-LO, LEVEL SIGN 8LS j
-CORE SPR AYr RHRe ADS AND D/ G RFC EIVE P ARTI AL. LO-LO-LO:: LEVEL - iINTIATION SI3NALS i

-HPCI HI LEVEL TRIP WILL)NOT10CCUR
!-B CHANNEL OF'.ARI WILL'' TRIP 3

.. i
2

IF LT-720 IS FAILED'AT 100T TPE.FOLLOWId3 MILL 0CCUS:
-LR-1109 G R EdN PAN IN DI C A T E S '..+ 5 0. I N C M 3

.

3

-LR-1100 BLUE Pt.N'INDICATESL t6] INCHES..ANDEWILL NOT AUTO: SWAP j
TO LT-730-IF REACTOR'LIVEL OROPS <-100 INCHES

~

-

-4PCI AND-Ar3rC RFPT'S-RECEIVE *d4T!al HI LiVEL T9ISS' ,

; HPC Ii RCIC/ ARIr COR5 SP R 4 yin 0MDM ANDL D/G - 9ILL .NOT 'R EC EIVE A D '

"0" CHANNEL LO-Lo!00 LO-LO-L3|LPVEL INITIATION. - s

THE SYSTEM 3 RECE!VING SIGNAU3:FROM TwE F AILED TR ANSYITTER S- "

REACT DYNA)lICALLYiTO'TME TRANiM TTER AILU M #l0 AUTO START
(01 TRIP) -I F THE. CORRECT, COINCIDiNCi ! '''4ET.e

THE~~FOLLOWING-ANNUNCIATOR 3 HARE DIRECTLY ASSOCI ATE 0' WITH|THIS:
; - MALFUNCTION:-
F -A CHANNEL ARI TRIP-
: - -3 CHANNEL'ARI TRID.

- -

-REACTOR LOW' WATER L'EVEL
[- -S Y ST EM -I E C CS --# D C V ES 5 EL W AT?) L O-L O-'. 0 -

. f
i

1
.

'
,

, -t- +e 1y # + r - -,-#. , - - +- y- ,y , . + e s.v.- + y 3e,- - - - -
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SYSTE4 MALFUNCTIONS

MALF
EQU

NO. M ALFUNCTION TITLE /9 ANGE/ C AOSE S. E F FECTL
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-SYSTEM II'ECCS,REAC VESSEL. WATER [LO-LO-LO-

REMOVAL,CF-TME:-?ALFUNCTION RESTORE 3 THE'OpspAT!ONLO FTHE' LEVEL'.

-TRANSMITTERS TO NOR?AL.
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l I
k/ TABLE I . C-1

SYSTEM MALFUNCTIONS

MALF EQU
NO. M ALFUNCTION TITLE /R ANGE/C AUSE & EFFECT- NO.

....... ................................................................ .....

Rv!02 REACTOR LEVEL TRANSMITTER LT-6-52 FAILURE 13110

TY?E: GENERIC (A-C)r VARIAELE 0-100%

C AUS E : E LE CT O.ONI C F A I L U R F. IN Lev!L TRANSMITTE:. LT-6-T? CI1CUIV.
100% IS E10tVAL*NT TO 100T OF SCALD OR RAv3E.

PLT STA:100%

EFFECTS: INSERTION OF THIS MAleUNCTION CAUSES AN ELiCTRD11C FAILURE OF
.LT-6-52A/S/C AT THE INSTRUCTO9S SPECIFIED 9EVERITY 0-100%, WHERE
13v % IC E1UIVALENT TO 1004 CF SCALE 04 RANGE.. IF LT-6-52A'IS
FAILED, REACTOR LEVEL A AS INDICATED ON
LI-2-36-04A IND! CATES TWE FAILCD VALUE. IF THE RCA CTOR LEVEL
SELECTOR SWITCH IS IN THE 3 POSITIDNr NO OT4E0 EFFECTS WILL SE
OBSERVED. IS THE REACTOR-LEVEL SELECTOR SWITCP IS IN Ar LR-2-
06 ~6 INDICATES THE F AILED V ALUE OF LT-6-52 A AND THE FEEDWATER

("N CONTROL S(STEM D E C EIV E S THE OUT'UT ANS RiEPONDS TO THE FATLED
() VALUE BY 4AI3ING OR LOWERING THE SPEED OF THE FEED #U"PS. REACT 00

WATER LEVEL INCREASES OR DECREASES AND THE PLANT RESPONDS DYNAMI-
CALLY TO THE CHANGES IN WATED LEVEL. TWE'RECIRC PUMP RUN3AC<:
CIRCUIT RECC,IVES THE FAILED VALUE OF LT-$-5sA IF THE L5 VEL-SELEC---
TOR SWITCH IS IN A AND A RUNSACT SIGNAL WILL DE G ENER ATiD IF
LT-6-52A IS FAILED LESS THAN 17" AND AN INDIVIDUAL FEED' PUMP FLOW
DECREASES TO LESS TMAN 20%. THE SAME EFFECTS ADE 00 SERVED IF-
LT-6-529 IS FAILED AND THE LEV EL SELECTOR SWITCH IS ;IN THE -3
POSITION, EXCE:T THE FAILED VALUES OF TPE LT-6-52B C AN .95-
OBSERVED ON LI-2-06-948 VERSES LI-2-06-94a. ALSOf A MAIN TURBINE
HIGH LEVEL TRIP SIGNAL IS PROCESSED AND A 1EACTOR1 FEED OUMD HIGH
LEVEL TRIP SI3NAL I3 POOCESSED, FEGARDLESS OF~THE POSITION OF
THE LEVEL JELECTOR SWITCH. I: LT-6-52? 13 FAILED T9 +45 INCH'Sr
THE MAIN TURsINE.AND THE RFD'S WILL RECEIVE A TRIP SIGNAL.
A MAIN TURD!NE TRIP AND A REACTOR FEED PUwP TR!?
.ILL NOT OCCUR UNLESS LT o-SCC ALSO IS :GR E A TEF TH AN THE T4Io
SETPUINTS.

IF LT-5-52C IS FAILED, LI o-74C WILL INDICATE TWE FAILED VALUE.
STARTUP FEES DUNP 3YPASS VAL'!E LEVil CONTROLLER-LC-7558 AND
STARTUP LEVil CCNTROLLER L I C - 30 91 RECEIVES THE FAILED VALUE
AND REACT 3 ACC04~DINGLY IF IN SEFVICE. A MAIN TUR?INE HIGH LEVEL
TRIP SIGNAL IS PROCESSED AND A REACTOR FEED PU1P HI1H LEVEL TRIP-
SIGNAL !? PPOCES3ID Ic LT-6-52C 13 FAILGD T3 +43 INCHE3.

,-

/s) THE AiNUNCIATO 5 SI'ECTLY ASiSCIATED WITH THIS SALFUNCTION ARE:
%j
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\ TABLE I.C-1 |
' SYSTEM'MALFUNCTIO9S ;.

MALF ' EQUI ;
._

NO. MLFUNCTION TITLE /R ANGI / C AUSE i3; E FFECT ; N O .- ;
....... .........................................____.................... .....s 4

;-

REACTOR HI-Lo WATER LEVEL .205L. iL
e

REMOV AL OF .THE MALFUNCTION RYSTORIS .THE OPIR ATIONo0FETHE' LEVEL L C

T R A NS M I T T T 4 S --T O . NO R M A L'.-
.

>

T,

r

REF: M-332 NUCLEAR' BOILER VCSSEL INSTRUMENTATION ~P&lDe M-~
~

r

1-325 F?sD4 ATER SYSTSM-:!L5MENTARY DIAGRU4,!M-1-T-B' 4

. FEE 0WATiR CONT 40L S Y S T E *4 !iO. !,
-
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'

TABLE I)C-1
. ,

'

SYSTEM MALFUNCTIONS
~

-j
_MALF

, .
. L E 00: ;[

NO. MAL UNCTION TITLE / RANGE /CA.USE-& EFFECT= NO.
. . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . .';

i
'

RVIO3 REACT 3R LEVEL TRAN5MITTERLLT-73LFAILURE' 1|307 T U
a

TYPE: GENERIC-(ArSeCr0)r- VARIABLE-0-100%
:

CAUSE: ELECTRONIC F AI LURE I N L EVIL T U NS'*!TT!*. L'-?? C IS CUIT.- 1

100% SEVERITY IS E3UIVALENT:TO|1000 Oc SCALETOR-RANGE.,

I

PLT STA:130%
3

. EFFECTS: INSERTION OF-THIS MALFUNCTION <CAUSiS A1 ELECTRONICEFAILURE 3F-'

LT-73 Ai Se C OR ' DJ AT , THE - IN ST RUCT04 SJ SPEC IF I E D S EVE RITY 0-100%,;
WHERE 100%r IS EJJ! VALENT 170 WHER E 210X OF- SC ALE- OR- PANGE. ?IN3ER--
TION OF'THIS f1ALFUNCTION AT 00WILL C AUSE .THE ASSOCI ATEDr RHR 2/ 3-- "

CORE COVERAGE LOGIC TO "SEE" REACTOR LEVEL'.tTL<-22E INCHESr"

-REGUARDLESS OF-ACTUAL REACTOR" LEVEL. .
_ _ ..

,

| INSERTION OF'THIS"MALFUNCTIONlAT;:10 W JILLTCAUSETTHE ASSOCIATED:
.

'

RHR 2 /3. COR E AVER A G E LOGIC 1 T0J"S E E" aR E A CTOR 2 LEV EE AT?> ,2 26 | INCH ES,
-REGUARDLES$'0F'ACTUALiR! ACTOR LEVEL.s

,

t
>

THE CORRESPONDING-INDICATOR / RECORDER ' JILL NOT4DISPL AY :THE F AILED
VALUE UNLYSS IT'S' ASSOCIATED WIO51RANGET(72)?TRANStiTTTERNISi-

<-100 INCHES. H| .

''

t'
. . . . .. = . . .

'

L THERE ARE NO ANNUNCI ATORS 3IRECTLY -A350CI ATED: W IT H TWIS'
MALFUNCTION: M

REF: M-1 -S 65 RHR. S Y S TEM.. EL E M:NT A R YE.iD I AM AMr ' M-3 5 21NUC LE A R:
: BOILE R ;V E SSEL.-I NSTRUMENT ATION ?P BI D. : -

-

. . 1 L

REV. 4 '

~
.;.

Q i:
'

s

I

d

d
>,

h .0

>

O !
.I

e

>!
<
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1 29/91 REACTOR RECIRCULATION 30
.

,

/ TABLE I.C-1
SfSTEM MALFUNCTIONS

MALF EDO
NO. MALFUNCTION TITLE / RANGE /CAUSE & EFFECT NO.

....... .............................................. ................. ....,

RVIO4 RPV PRESSURE TRAN3MITTER 3T-6-33 FAILUAc 13120

TYPE: GENERIC (Ai9eC)r VARIABLE 0-100%

CAUSE: ELECTRONIC FAILURE IN PRESSU45 TRANSMITTEb 0T-s-53 CI9CUIT.
100% SEVERITY IS EQUIV ALENT TO 100" OF SCALE OR RANGE.

FLT STA: 1004

EFFECTS: INSERTION OF THIS MALFU.NCTION CAUSES AN ELECTS 0NIC FA! LURE OF
PT-6-53A/E/C AT THE INSTRUCTORS ScECIFJED SEVERITY 0-100%i
IS EQUIVALENT TO 100% OF S ALE 09 RAa32. TuiSi PRESSURE
TRANSMITERS SuoPLY DENSITY C09 PENS; TION FOR TWE
FEEDWATEP CONTROL SY3 TEM. IF PT-6-53A IS FAILEDe
REACTOR DRESSURE AS IN)ICATE) ON FI-2-04-0) OM DANEL C05 OR
PI-6-70AX ON PANEL C43 IN)ICATES T4E FAIL 23 VALUE. Ic THE
REACT OR LEVEL SELECTOR SWITCH IS IN THE 8 POSITIONr NO OTNER

73 EFFECTS WILL BE OBSERVED. IF THE RE ACTOR LEVEL SELetTOR SWITCW
; IS IN Ar LRa?-36-05 INDICATES a LOJER LEiEu If v7-1-5tA IS'

FAILED LEss THA1 THE ACTU AL PRESSumfi INDICATE 0 LEVEL ON
LI-6-94A DiCREASES AND THE FEEDWATER CONTROL SYSTEM RESc0NDS
TO THE FAILED VALUE SY RAISING THE SPIEL OF THE FEED DUwPS.
REACTOR WATER LEVEL INC C E A S ES AND THe PLANT DIS 80NPS
DYNAyICALLY TO THE CHANGES IN WATER LEVEL. IF #T-6-53A
IS FAILED GREATER THAN THE ACTUAL PRiiSSURE, INDICATED
LEVEL ON LI o-94A INCREASES AND THE F E E D 4 AT ER CONTROL SYSTEM
RESPONDS TO THE FAILED VALUE SY LOWER!NG THE SDEED Of THE FEED
PJ9PS CAUSI*.G ACTUAL R ACT3R 4ATip LEVEL TO DECDE'<3E. THE ACTUtl
CHANGES IN REACTOR WATEC LEVEL WILL S E A P PROXP' A T EL Y 5-7 INCHES
AT 100% AND 0% SEVERITYS. A FAILU?,E OF PT-6-5 3E N!LL H A VE

SIMILAR EFFECTS E(CEPT THE FAILED V ALUE C AN OF PT-6-539 CAN SE
030ERVED ON PI-3c->46 VERSES 'I-06-444 IF o'-6-53C IS FAILEDi
PI-6-90C WILL INDICATE THE FAILED VALUE AND THE STARTUP
FEED PUMP SYDASS VALVE LEVEL CONTROLLER LC-?553 AND STARTUP
LEVEL CONTROLLER LIC-3091 RECFIVE THE FAILED VALUE AND
REACT ACCORDINGLY (If IN SERVICE).

THERE APE NO ANNUNCIATORS DIRECTLY ASSOCI ATED W I'r 4 THIS
MALFUNCTION.

REMOVAL OF THE MALFUNCTION RESTOP ES THE ODER ATION Or TH:
PRESSURE TRANSAITTERS TO NORMAL.

t ''') REF: M-352 NUCLEAR E9ILEM VESScl INSTQUMENT* TION P '. I S , M-1-325
m) FEED ATE 4 SfSTEM ELEMENTasY CIAG?A% V-1-T*? FEEDNATE9
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'~ TA9LE I.C-1

SYSTEM Mat.FUNCTISNSr

(

MALF EQU
NO. M ALPJ1CTI0tt TITLE /R ANGE /C AUS? 'i EFF ECT N0(

....... ........ ............... ............ ..... . . .... ........... .....

CONTROL SYSTEM ED.
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- TABLEcI.C-1 ,

SYSTEM' MALFUNCTIONS.
'

MALF
EQUL !?

NO. M 44. FUNC VI1N -
........ ........~.......... . .........TITL5/9AN",E/CAVEE W i?FECT~ 'NO. l-

.....,...... ................... .... . . . . -

a
-

>1

RVIO5 RPV PRESSURE TR ANMITTEP ?T-55D *iILURE 113#;' n'

hTYTE: GENERIC-(A-DFi VAR!A${E 0-100% a
; -- i

CAUSE:EL5CTR0htC FAILUAE:'IN PPESSURE-TAkhSMITTE9 t'-55;CIACUIT "

100%-IS'E)U1$.ALENT-LTC 100% OF: STALE 08 oA1 0...
}PLT STA 100Y f Gs -:

EFFECTS: INSERTION OF-THIS WALFUNCTION:$AUSFS THELSELECTID s*RESSURED
TRANSMITTERr'PT-55A/E/C/Dr TO . FAIL TO TdE INSTRUCT 093 4 $0ECISIt,0 y0 yALUE 0-100?.i - M ER5.100% IS EQ UI'/ A L E N T TO 100* ' 0 F S t ALE ' 0 0 : ' "

4 #ANGE. PTrJS A TM 009 0 -3USPLY1 PRE SSURE RIGN AlliTL:THS- PBS
SYSTEM AND POIS'iTS73,4. ' t Ff - P T- 5 M o' 3 / C / D ) 13 FAILE0LMIGHYai

T"ANd it-VALUE EGUIVAL ENT.' TO .1MS PSI 1i A i RE AC71 A HIGH DR ESSUW#

SJRAM SIGNAL 4 LL |EJGENT4ATIC 19 T'iE D D 3 LS YS*EN ! AN D- An H AL F;-
SCR AM OCCURD. ALS > 'THE = AP mRCP 'I ATEF cP i /ELAY'_SA<3a.s p!c<s go.A I? PT-55A iS F AILED -G9E ATER Th;N THEL VALUE :SQUIVALENT1

() TO t00 LF St,1,1 ThE FiED4 A TIR: FLU 39 ISCL4TI0i VALVES,
40-! 8 A - WO M0 .589:WILLLAUTO CLOSE-'IF-THE P4GP70

,

'

{ COI W ID_ ENC ( ' S ' M E T '. = A L 3 0 T ai E AP *ROPRI Afi1N S ,9CLA Y :16 AK51 A-D:
PICKS UP.

'

. THE : ANNUNCI ATOP 3 -DINCTLY AL30C1 A TED vITH. n!C MALFUNCTIONi
i ARE:

REAC704 VESShL MI2H PP|iSSURE J W "C2 d.< '

-: A C H AM EL 0 D 5 - C H A'4 M E L Pl.WTOR EUTO SCO;i[2054
,

,

i .

# '

- REMOV At 0 F' Y HE := vALFUNCTIOW PE ST9R SS T dr -'OPIRATION OF) THE PRESSURE l
TRANSMI1 TEN TO N00NAL.-
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'
'

TA9LE I.C-1
SfSTEM MALFUNCTIONS

MALF EQU
NO. MALFUNCTION TITLE /kAN3E/CAUSE C EFFECT NO........ ................................................................. .....

RVIQ6 R*V PRESSilRC TRANi?,ITTER *T-404 FAILURE 13150

TYPE GENERIC (A-D), VARIAGLE 3-1031

CAUSE: ELECTRONIC FAILURE IN PRES $UDE TRAN!MITTED PT-404 CIpCU'T.
100% SEVE#ITY It EJUIVALENT To 1004 0F SCALE OR RANGE.

PLT STA 100%

EFFECTStINSERTION OF THIS MALFuhCTION CAUSES THE SEL!CTED PPESSURE
TRANSM11TER T3 FAIL TO le E IN 'T AUCTOH 3 SPECIFIED V tLO'
0-100%, WHikE 100* !$ E:UIV ALENT TO 100" 0F 3CALE 00 #ANGE.
FT-404A THROUGH D IUP*LY *R(SSur! SIGNALS TO THEIR 8ESPFCTIVE
ECCS REACTOR WATE4 LEVEL INSTRUMENTATION 030059504, FOR THE
F OL LO WIN 3 FUNCTION 3:
-EX LOW PRES $U<E PERMIJf!V! (<450 PSIC)
-4ECIRC. DISCHARGE VALV? CLOSURE (<t25 PS13)

b,/~% -ATWS, TRIP OF THE RfCIRC. PUND AS AND ACT!VATION OF ADI (11?O DSIS
-0ENSITY COMPEinATIC1 05 THE 'I ? { 46'!'E (??) AC A CTIVE CORE
RANGE (73) LEVil TdANSMITTERS.
-REACTOR DA!LSU8.E INDICATION ON PR-404 A/3 (0-1500 PS!3)
INSERTION OF THIS MALFUNCTION AT 0% WILL RESULT IN ALL
AsfGCIATED LOGIC AND *ECORDERS TO "!EE" A REACTOR PR!SSUR*
OF 0 PSIG, REGUAPOLESS OF ACTUAL ?! ACTOR $R ESSU4E. ALSO, THE
AS$50CIATED LEVEL TRANSPITTERS WILL SUPPLY A LOWER THAN
ACTUAL LEVIL SI3NAL TO ALL A330CIATED LOGIC AND INDICATORS /
AECORDERS OUE TO SENSITY COMPF1SATION.
IN3ERTION OF THIS TALFUNCTION AT 1001 WILL RESULT IN ALL
ASSOCIATED LOGIC AND RECORDEos TO "SEE" A REACTOR PRESSURE
OF 1500 PSIGr REGUARDLESS OF ACTUAL RYAC703 PDCSSURE. At 50
Tn! ASSOC.'ATID LEVEL TRANMITTERS WILL SUJFLY A PIGHEP TWAN
ACTUAL LEVEL SIGt: AL T3 ALL A3S]CI ATED L* 3IC AND INDICATORS /
RECORDERS DUE TO OENSITY COMPEasATION.

THE ANNUNCI AT0h3 SIRECTLY AS$10;xTED W 4T4 THI3 'ALFUNCTION * ret
-A CHANNEL Ah! TRIr
-3 CHANNEL AR! TRIa
-SYSTEM I REAC VE3SEL LO 2RES$URE $00 P3I1
-3YSTEM II REAC VESSEL LO PRESSUR* "00 >$Il

REMOVAL OF THE VALFUNCTION 4ESTORE! THE 3*ERATISN O' THF DRESSURE
TRANSMITTER TO NORMAL.

,m() Reft M-3 5 2 r M-1 - -i $ , M-1 - S-4 0 r "-1 - 8 -3 3 Su.?23-?4?r: '50

-
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1ABLE 1.C-1
S'J? TEM MALFUNCTIO4S

MALF EQU
NO. MAL' UNCTION TITLE /.tLNO,E/CAU$f t EFFECT NO.

....... ....................... ............... ...... ......... ....... .....
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1/29/91 -AEACTOR RECIRCULATION' 3$ !.

l,
' TABLE'I.C-1 |SYSTEM. MALFUNCTIONS ;

,

iMALF EQU L

No. MALFUNCTION TITLE /4AN3E/CAUSE $ EFFTCT - NO. j
i

. I
RVIO7 RPV PRES 3UM E TR4N1MITTER *T-6-10$ F LILJD! 13140 {

fTYPEtDISCRETEs VARIA3LE 0-130% <

\
CAUSEtELECidONIC FAILUREolti PRES 3URE TR1N55ITTES PT-5-105 CIRCU!T.

|100% SEVERITY IS EQUIVALENT 70 100% OF S C A '. E 0 4 - * M G E .
]

i
PLT STAT 100% :j

lEFFECTS INSE ATION OF Tr4IS MALFUNCTION C AUSES at-e-105 T0 ' A tt To TH* ,
INSTRUCT 3rA SPt!CIFXFD:VALV! 0-100%r WHiRE 10M IS E3UIVALENT T0 . . .

100% OF Sca6E Ot MANGI.. RE ACT01 * RT t*U71 A S INDICATED ON PA-2=
'

06-24 WILL INDICATE THE FAILED'/ALUE. i
!,

TMi ANNUNCI ATOR$ 014ECTLY ASSOCI ATED WITH.TWIS MALFUNCTION- ARE: |
. . . .

REACTOR HIGH PA!$3UR!$UrE;1040 97-105- - -i

'REA0 VAL-OF TdIS MALEUNCTION RESTORES THE OPERATION OF THE-
PRESSURE TRANSMITTER TO NORMAL. 1

I
REF: M-352 NUCLEAR BOILER VESSEL. INSTRUMENTATION PSI 3. j
REV. ? .!

t

?
t

1

:

I

, 5

~$
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1 /29/91 REACTOR RECIRCULATION .- ' 3 6"O
\/ tat \1 1.'C-1

L SYSTEM MALFUNCTIONS

L MALF 'EQU
) NO. M ALFQNCTION TITLE / * ANGE/ C AUSE & E F FECT' N0.

....... ................................................................ .....

F 203 REFERENCE _L11E PREAK*WIDt RANiE' LEVEL L130$0L
"

DOWNSTRE A4 07 (XC 8 55 $LD , CMEC< Vf L'/E 2.7.

TYPEtGENERIC (A-6)r'VAPIA6LI (0-1004)-'

1

"

CAUSEtPIPE RUPTURE DOWNSTPEAM OF| EXCESS.FLOV CHECK VALVES
37A A-OR B. 100%. SEVE RITY IS: E20!V AL E NT TO' FULL'
SEVERANCE OF THE LINE.

_

*

I PLT STAT 10)% POWER

EFFECTS:!NS5PT20N OF THIS MALFJNCTION CAU$$$.THE SELICTED.98ACT03
PRIS$URE VCSSEL k!FE.RENCE-LEG'TO 84t\< B09NSTRiA* 08 EXCE?$
FLOW CHECK-VALVE 37A/B AT TH5.!MSTRUCTSRS 58ECIFIED 31Vr71TY;-

: 0-10J%s WHERE 100% SEVERITY IS (3UIVALENT1TO FULL SEVERANCE
* OF THE LINE. AT 1ALFUNCTION SEVERITIES!LESS THAN ST AT N09'AL!"

OPERATIN3 PdiS$UR!r T9C 'PRt!S SUR! :IN TW EE R EF ER rN C Ec L 80 "D EC R E A S 53 l

CAUSING THE LEVIL Ts,ANSFITTE915TO-SENSE A HIGP LEVEL ANDtTHE
g PRESSURE INST 9UvENTS TO SINSE-.A LOWE0'P'!S$URE. ATEMALFUNCTION-

SEVERITIE3 GRE ATER THAN- 51 AT NORMAL OPER ATING PRESSUREr LLE AK =
Ad! FROM REFERENCE LEG CxUSES REVERS * FLOW T490VGHLTHE

.

-

LINE TO :SE AT THE EXCESS FLOT CHECK LV ALVE.: JLEA<A3ELCONTINUES
FROM-THE WATER TRAP *ED !N1THE REFERENCF LEGS CAUSING REFERENCE.

, LE3 PRESSURE TO DECREAS! RAPIOLY'VITH THE"EXC8SS. FLOW CHTC(-f VALVE $EATID. . A FAILU4E'0F;3?A REFERENCf;LiG'CAUSES-THE FOLLCu.
ING LEVEL TRAN3dITTERS TO INCDEASE UPTCALELIF'THE EYC'SS. FLOW
CHECK VALVE IS: SEATED.

LT-72A'CAUSES TSE FOLLOW!h3 TO OCCUR::
'

-LI-35 A/ AX INDIC ATES '*60 INCHES
-LR-404A..WILL'INDICATi + 0 INCHiS ANDTWILLENOT AUTO SWAP TO-

LT-73A IF R E A CTOR L EVEL D D0 PS <-101 INC HE S.
-RCIC AND'THE MAIN TUR31N'"RECEI"*'A PeRTIAlgu!JLiv!L'' TRIP |
-HPC!rRCICr ARIr CORE S$4 AYrRH4r A0$1ANDED/G1 WILL NOT RECEIVE AN-
" A" CHANNEL LO*LO 07 LO-LO-LO 'L'VELf!N'I ATION.

LT-72C CAUSES THE FOLLOWIN1DTo 0CCUR:-
n - -LR-110A 1REEN *EN INDICATcS 3 6031NC HI L

-LR-110A BLUE PEN >WILL INDICATE +60:14CHiS ANDLWILL NOTTAUT0J
SWAP-T0rLT-73C IF RFACTOR LEVILEDROPsi<-100 INCHES.c
-HPCI AND.AeSit RF.FT'S PE0i! VEL 3ARTIAL.HI LEVELETRIP.-

- -HPCIrRCICrARIrCORE:S?R&YrRHRrADS~AN0:D/G',ILL'NOTTRECEIVE.A
. "C" CH ANNEL LO-LO '04. LO-LO-LO; LEV EL' INITI ATION.1-

LT-73A CAVSES THE "A" RHRJ2/3rCORE COViaAGE LOGIC T0;"S8.E"- >

r

j- i
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37 j1/29/91 REACTOR RECIRCULATION' .f
l l

TABLE I.C-1- ;

SYSTEM MALFUNCTIONS |.

MALF EQU !
NO. MALFUNCTION TITLE / RANGE /CAUSE & EFFECT NO.

................................................................ .....; ;.......

REACTOR LEVEL AT >-226 INCHES. * E 40 AROL* S $ ' 0F ACTU AL n E A CTOR. [
L* VEL. t

:

LT-73C WILL SENSE A REACTOR LEVEL >+t0" INCHES.
!

LT-99A AND LT-993 WIL L ALSO BE INHIBITED NHICH WILL INHI31T.
.'THi " A" LOGIC 0F THE LOW q; ACTOR- W ATE' . LEVEL- CLORURE OF THE

MSIV'S.
:

LT-113 C AUS ES LI-11! TO I'VDIC ATE +60 INCH E3.

THE FOLLOWINJ PRdSSURE INST *UMENTS ARE ALSO EFFECTED 'Y THIS
1

'

MALFUNCTION: *

PT-4044 d!LL CAUS: 'R-404A TO INDICATE "0" PSI 1 A ND. - C O R E S> RAY
AHR AND RECIRC OIscuARGE VALVE WILL RECEIVE?THE "A" CHANNEL
LO FRESSU1E PiR*ISSIVE.

s

PT-5$A AND PT-553 CAUSEC THE "A"1AND "a" LOGIC INPUTOLTO
THE R*3 HIGH PRESSURC SCR AM WILL 92; INHIBIT ED.= THE FEED-
WATER FLUSH ISCLATION-VALVES, 40-33A AN0zMo-33s,"WILLsALSO
RdCEIVE A REACTOR PRESSURE-PERMISSIVE,$1GNAL'FROM THE "A"StND- *

"S" LOGIC PRES $URE INPUTS.

PT-105 SENSES IERO PSIG REACT 00. PRESSURE WHICH INHIBITS THE:
RE ACT0 A HI PRESSUS k AL ARM AT' 1040 P3IG. AL!O-TH!fPR96LINDICATES-
00WNSCALE.

| A FAILURE 08 373 REFE*ENCELLES.CAUSES THE FOLLONING LEVELLINSTRU '
MENTS TO INCREASE UPSCALE.

LT-72B CAUSES THE FOLLOWING=T0-0CCURt:
-LI-E5 3/3X. INDICATES'+t0 INCHES
-LI-91 WILL INDICATE +e0.INCW"S?ANO NILLfNOT AUTO SQA# T O'
LT-733 IF AEACTOR EVELT0AOP3L<-100-INCHE3.-

-RCIC AND THE MAIN TURBINEiPECEIV!;A DARTIAL!HI LEVEL T9IP~~ .

'

-HP CIr R CIC r ARIr C0Ri; S og a y,9u R, Ap s . AN010/ G WILL1 NOT1 RECEIVE:-

A "B" CHANNEL LC-LO OR LO-LO-L3 LEVELLINITIATION.
I -LT-720 CAUSIS5THE FOLL3 WINE TULOCCUR ;

-

|- -LR-110B GREENLPENLINDICATES-+602 INCHES' .
'

-LR-1103 *LUE P!N! INDICATES +60~ INCHES;aNi YILL NOT aVT0:SWAo~
TO LT-73D: I F ' 1E AC T08 ' LEVE L : DROP OV <-100 f NCH ES..LO
-HPCIfAND ArbeC.AFPT'3'tECEIV' PARTIAL HI'. LEVEL. TRIPS-
-MP C I r R C I C , A.d ! r CO R 2 5 9 A y r 3 4R, A D S L A9010 / Gi 9ILL| NOT-.~ * E C EIV E

"

$
>

__
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- 1/29/91 REACTOR RECIRCULATION ?S-

~ ' TABLE I.C-1
SYSTEM MALFUNCTIONS

MALF EOU
NO. MALFUNCTION T!TLE/RAN?E/CAUSE & EFFICT NO.

....... .....................--....---.......--...--.....-- ......------ -----

A "D" CHANNEL LO-LO 05 LO-LO-LO LEVEL INITIATION.

LT-733 CAUSES THE "D" RHR 2/3 CODE COVERA 3E LO3IC TO "SEE"
REACTOR LEVEL AT >-229 INCH 93, R: 3UiRDLit? Or ACTUAL Di4CT00
LhEL.

LT-730 VILL SSNSE A 32 ACTOR L?Vil >+t0 INCdES.

LT-70 WILL CAUSE LR-77 TO INDICAT* >-75 IN04ES.

PT-SS *ILL CAUSE PR-97 TO UEAD 00PlSCALE.

LT-??C AND LT-i>D WILL IN4IoIT THi LOW *iACT32 VA'!R LEVEL
CLOSURE OF THE 'ISV'S.

THE F3LLJWIN3 PRiC SUT E I N S f 3 U''E N T E aa* AL90 AF:ECTES 'Y T4I'
HALFUNCTIONt

(3
~,1 PT-4043 WILL CAUSE PA-404" TO INDICATE "0" PSI 3 AND CORE S P o. A Y

RHR,AND RECIRC DISCHAc3E VALVr qILL qECEIVE THE "9" CHANNFL
L0n PRES $URE PiRMISSIV2.
PT-55C AND 2T-55D 4HICH CausE3 TdE "C" AND "D" LOGIC INPUTS
TO THI PP3 HIGH PRESSURE SCRA9 TO SE INNT9ITED.
THE FEEDWATER FLui4 190LATION VALVES, 10-33A AND MO-393, WILL
ALSO RECEIVE A REACT 00 LR?SSuci P: RVI35!VE SIGNAL F809 THE "C"
A10 "D" LJGIC PRESGUk! I N D U T '; .

THE ANNUNCIATORS DIDECTLY AS30CIATED VITH TWIS MALFUNCTION ARE:
3Y$TE% I RcACT)R VISSEL L 3 o n e. 5 G 500 eSI;,
EXC ES 3 FLOW CHECK VALVI ODEPATED 'ANEL 221 TROUaLE - 2030B
SY3TE1 II REACT 04 V?i3?L L] 0o155 E )J 2 5 ! 3.
RE*0 VAL GF THE VALFUNCTION REQUIRES REINITIALI!ATION OF THE
TRAINER.

HEF: 1-352 NU; LEAR :0ILER VC.S5EL IN3TRUMENTATION ps!0,
M-1-S25 FEIDWATER 3YSTEN ELEd?NTAoY DIA3 RAM, M-1-T-3 TION
FEEDWATER CONT 10L SY3 TEM !!De Y-1-S03 ?CIS EY3 TEM ELE *ENTARY
DIAG 9Ade M-1-554 RPS SY3T * ELidENTSRv DIAGRA*, M-t-St3 RHR
SYSTEM ELEMENTARY DIAGaAM, v-1-140 CCRE :D14Y SYETE* ELEMENTARY
DIAGRAM, E-35: RECIDCULATION PUMP SUCTION AND DISCHAPGE VALVE
ELECTRICAL SCHE *AT:C D AGRAM.

'
REY. 3-

| )

|
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1/29/91 REACTOR RECIRCULATION 39 1-

- T ABL E I .C-1
SYSTEM MALFUNCTIONS i

MALF EQU
NO. MALFUNCTION TITLE / RANGE /CAUSE.& EFFECT NO.

'....... ................................................................ .....

'RVIO9 REFERENCE LINF 3REA<-NARR04 RANiE LEVELi DOWNST9EAM 13040
0F E(CESS FLO4 CH ECri 19.

TYPE: GENERIC (A-B), V ARI ABLE (0-1000

CAUSE: PIPE RUDTURE DOWNSTREA1 08 EXCESS FLOW CHECC VALVE 19'A/S.
100% SEVERITY IS EQU1V% LENT TO FULL SEVERANCE OF TH? LIVE.

PLT STA: 100% POWER -

CFF ECTS: INSERTION OF THIS -MALFUNCTION C AUSES THE SELECTED RE ACTOR
PRES $URE VESSEL REFERENCE LES TO 3RE A<. 00NNSTRE Av 0F-EXCESS
FLOW CH!C< VALVE 17 A/ 3 AT THE' INSTRUCTORS Sp!CIFIED SEVERITY
0-100%, WHEkE 100% 3EVEiITY I! E4UIVALCNT TO FULL SEVERANCE
OF THE LINE. AT MALFUNCTION SEVERITIES ~LES3 THAN 5% AT HORMAL
OPERATING PRES $URE, T4i Poi $$URE.!N THE'RTFER!NCE LEG D*CREAS*$
CAUSING THE LEVEL TRAN3*ITTERS TO SENSE A HI3H LEVEL AND THF

. PRESSURE IN3TPUMENT3 TO SENS5 A LOJE9 aciS30sE. A* -VALF9NCTION
4

-

SEVERITIES 3REATER THAN $% AT NORMAL OPERATING PRESSURE,
LEA < ACE FROM THE REFERINCC L63 CAUSES REVIRSE FLOW:THROUJH
THE LINE TO SEAT THE EXCESS FLCW CHECK VALVE. LEAXAGE CONTINUES
FR3M THE WATER T 9, A P P E D IN THE ACFE9ENCi LE3, CAUSING REFERENCE

E
LEG PRi$$URE TO DECREASE RAPIDLY WITH-THE: EXCESS-FLOW CHECK-
VALVE SEATED. A F AILURE OF 17A R TrERENC E' LEG C AUSES THE-
FOLLOWING LEVEL TRANSMITTERS T0-INCDEASE USScaLE IF THE SXCESS- .

FLOW CHEC< VALVE IS SEATED.

LT-63As WHICH SUPPLIES THE 6"-REACTOR W8TER LEVEL
CONFIRMATORY SIGNAL TO T%E "A" LO11C F3a is E

'

.

ADS SY3 TEM. THIS CAUSES THELADS "A" CHANNEL TO .0T
RECEIVE THE-6" CONFIRMATORY: LEVEL-SIGNALfFROM LT-834

LT-6-32 A WHICH SUPPLIES THE RE ACTOR LEviL A :INPUTiTC|THT
~

'

FIEDW ATER CONTROL SY STEM. TWE 'INC 83 ASING LEJELDIS INDICATED
ON LI-2-06-04An0N' PANEL COSA.- IF THE REACT 3R1 LEVEL SELECT 07 lSWITCH IS IN-THE 3 POSITION, NO:0THER EFFECTS WILL.RE~09 SERVED.' '

IF THE RE ACTOR LEVEL- SELECTOR;SVITCHf IS -IH Ar L'-2-Oe-16
IND3 CATES .ThE AENotMALLY HIGH LEVEL OF LT-i-i24 AND THE FEED-

,

WATER CONTROL SYSTEM'RECEIViSJTHE-0UT*UT1A4D RESP 09hS?t0 THE--

FAILED VALUE.UY LOWERING-THE SPEED OF THE FEED 1 PUMPS. ACTUAL- +

- REACTOR WATER LEVEL k!LL THEN DEC*iASE 4ND THE;9EACT09.WILL
SCRAM DUE TO LOW WATER LEVEL.

|

" . r"g -

THEL I1H!R LFnL. TO 3! -INDI ClTED ON LT-6-94C.-Q- LT-6-52 SUPPLIES.A LEVEL SIGNAL.TC'Td!'STARTUDJFEED PUND
LT-6-52C'CAUSES H

.

'3"-t-Y y P =w* * - n ==w' ' w -v t4 -**er--- ? =-7 m H') >--"'w- V W v'- -- - s r g w t rW.-ami
'y Aw - w y- y w- v .

-
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1/29/91 REACTOR RECIRCULATION 407- .

TABL! I.C-1-- '

SYSTEM MALFUNCTIONS

MALF EQU
NO. MALFUNCTION TITLE / RANA!/CaUSE & EFFECT NO.

....... ................................................................ .....

DYP AS S V ALVE LEVEL CONT ']LLER LC-25 5 $ AND OTARTUP L*. VEL
CONTROLLEA LIC-8071 AND THEY WILL REACT ACCORDINGLY (IF IN +

S E R VI C E) . A MAIN TUR9INE 4IGH LEVEL TRIP $13NAL IS PROCES3ED
A '4 D A REACTOR FtED PU*S HIGH L! VEL TRIO !!GNAL IS PROCESSID
WHEN LT-5-52C INCREASES T3 +45 INCHi3.

LT-161A SUP8 LIES LIS-101A. THE A*NORMALLY HIGH OUT8UT
OF LT-101 A C AU 3 E S L I S -1 ^14 TO IN4I4IT Tds R ?S L1W R'ACT12
4ATER LEVEL "A" LOGIC SIGNAL AND THE PCIS LOW WATER LEVEL
(THIS D3ES N07 EFFECT ThE M11V LOW WATER LEVil CLOSURE SIGNSL).

LT-1013 WHICH SUPPLIES LIS-1013.
THE A9'4041 ALLY b1GH OUToNT OF LT-10iA C AU SE S LI S-1015 TO
inh 1 SIT THE RPS LOW PEACTOR WATED LEVEL "A" LSGIC SIGNAL AND
THE PCIS LOW WATER LEVil'ISOLITION "A" LOGIC SIGNAL (THIS DOES
NOT EFFECT THE MSIV L)J WATF0 LEVEL CLOSURE S!3NAL).

(-)
(,) THE FOLLOiING POESSUAE TRAN3MITTERS Oul'UT DiCREATE DUi TO

1 HEIR SINSCD PRESSU2E 3ECREASING.

PT-6-53C WHICH SUPPL'ES THE DENSITY COMpENS ATION INPUT 70-
THE REACTOR LEVEL C INSTRUMENT. THIS PRESSURE ~0!NG LO4 WILL
HAVE MINIMAL EFFECT ON THE FEE 2WATEP CONT?OL SYSTEM 9ECAURE
LI-6-94C IS MUCH HIGHER THAN NOPMAL WHEN THE MALFUNCTION IS
ACTIVE. THE DECREASE IN SENSED PRESSURE BY PT-6-53A WILL BF-

INDICATED ON PI-6 *0A ON PANEL COSA.

A FAILURE OF li? 9dFERENCE LEG CAUSES_TH! FOLLOWING LEV 8L
TRANSMITTERS T0 INCCEASE UPSCALE IF T42 EXCCSS FLOW CHECK
VALVE IS SEATED.

LT-339 SUSPLIES THE 0" GEACT08 WATER LEVEL CONFIRMATORY
SIGNAL T0 THE "B" LOGIC F?R T4E ADG SY3 TEM. THIS CaUSIS
THE. ADS "B" CAHNNEL TO NOT RECEIVE THE 6" CONFIRMATORY
LEVEL SIGNAL FROM LT-336

LT-6-523 WHICH SUPPLIES THE REACTOR LEVIL 5 !NPUT TS THI
FEEDWATER CONTRCL SYSTEV. THE INCREASIN3 LEVEL IS_ INDICATED
ON LI-2-06-945 CN PANEL COSA. -IF THE RE AC TOR L EVEL' S EL ECTOR
SWITCH IS IN Tn! A PORITIONr NO OTHE. EFFECTS WILL aE OBSERVED.
IF THE REACTOR LEVEL SELECTOR SWITCH I3 IN 3r LR-2-06-36
INDICATES THE A5NORMALLY HIGH LEVEL OF LT-6-523 AND THE FEED-,_s

( 't WATER CONTROL 3YSTi" .iECEIVES TwE 007:07 AND RESPONDS TO THE-,

! *' FAILED VALUE 3Y L),ERING TH! S?EED OF THE FEED DUMPS. ACTUAL
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si/29/91 REACTOR RECIRCULATION '41s .

''' TABLE I.C-1
SYSTEM MALFUNCTIONS

fi A L F E00
NO. MALFUNCTION TITLE /9 ANGE/C AVSE 4 EFFECT NO.

....... ................................................................ .....

REACIOR WATER LEVEL DECFIASES CAUSING TbE REACTOR To SCRAS
DUE TO LOW WATiR LEVEL.

LT-1010 WHICH SUF7 LIES LIS-1010. THE A9106MALLY HIGH OUTPUT
OF LT-101C C AUS ES LIS-1010 70 !NHI3!T THE RDS LOW REACTOR
WATER LEVEL "9" LSJIC 323NAL A1D Tm8 POIS LOW 'JAT!R LEVFL
ISCLATION ";" LC0ic SIGNAL (TWIS DOES NOT (FFECT THe NSIV
LOW WATER LEVEL CLOSURE 3:34ALs.

LT-1010 WHICH SUPPLIES LI3-1010. THE A9NORMALLY HIGH
OUTPUT OF L T-1010 CAUSEC L!'-1010 TO INHISIT T'4E RPS LOW
REACTOR AATER LEVIL "?" LO3IC $73NAL AND THE PCIS
LOW WATER LEV?L ISN Afl0N "B" L"d!C JI3NAL (Tug 3 porg
NOT EFFECT THE ESIy LOW WATER LVEL CLOSURE SIGNAL).

TmE F OL LOWI N G PRESSURE TRLN!*tTTERS 09t'UTS SECREtSF DUE TO
THEIR bENSED DEfSSURE DECE!ASIN;.

(~)
.

(_,/ 97-6-533 SUDPLIES THE DENSITY COMPdNSATION INPUT TO THE
REACTOR LEVEL 9 INSTRUMENT. THIS PnESSURE 10I'l3 LOW WILL HAVE'
MINIMAL EFFECT ON Tag r!ED4ATER CONTROL SYSTEP 9ECAUSF LI-6-943
IS MUCH HIGH44 THAN Nosv AL WHEN THE S AL FJNC 101 IS ACTIVE.
THE DECREASE IN SENSED #4ESSUSE BY #T e-53D WILL 9E INDICATED
ON PI o-90S ON FANEL C0$A.

THE ANNUNCI ATORS DIRECTLY ASSOCIATED WITH THIS MALFUNCTION ARE:

EXCESS FLOW CHIC < VALVi OoicATiD PANEL 221 TROU5LE - 20389

R3MOVAL OF THE MALFUNCTION RC3UIRE3 R EINITI ALT! ATION 0F TWE
T R A I N E 9. .

REF: M-352 NUCLEAR E0!LER Vit3EL .I N S T 7 U * E N T 4 * I O N P *< I ) ,
M-1-525 FEi>4ATER SYSTE* ELEMENTA2Y DIAGRtMe M-1-1-3
F E E ) *' A T E R CONTROL SYSTFw TES, V-1-S23 aC!S SY3TE*
ELEMiNTadY DIAGRav, ^t.1-354 Ros SYSTiM ELEMENTARY
> ! A 3 R A 'i r A-1-$65 080 SY4VTM (LEde.NTA>Y DIA09AM.

REV. 2
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1/29/91 REACTOR RECIRCULATION 42s .

s TABLE I.C-1
SYSTEM M ALFUNCTIOVS

MALF EQU
NO. MALFUNCTION TITLE /RaN;E/Cail:5 t EFFCCT NO. '

....... ................................................................ .....

RVI10 REFERENCE LINE BREAK-4EFUEL RAN3E LEVEL DOWNSTREAM 0F 13050
EXCE3S FLOW CHECK VALVE 11.

TYPE:DISCRETEr VA0.!65LC (0-1000

C AUSE PI*E RUPTURE DOWNSToEAM OF EXC75S FLOW CHICK VALVE 11.
100% SEVERITY IS EJUIVALENT T0 FULL 35VERANCE OF THE LINE.

.

PLT STA 100% PO'4ER

EFFECTS INSERTION OF THIS MALFUNCTION CAUSES THE 2EFUEL RA,1GE
REF3RINCE LINE BAEAK DOWNSTREAM OF EXCISS
FLOW CHECK VALVI 11 AT THE IN378UCTORK SPECIFIED SEVE8ITY
0-100Yr sME#i 100% SEviSITY 7S JcU: JALENT TO FULL SEVE*ANCE
OF THE LINE. AT *ALFUNCTION SEVERITIEi LE3' SHAN St AT NORPAL
O9ERATING PRES $Udir THE PR255URE IN THi REFERENCE LEG DECR!aSES
CAUSING THE LEVEL T4AN37ITTE9 TO SENSE a aI.1a LEVEL, At MALF.

(^T U NC TION d!VERITIi3 CREATER TdAN ?Y AT N04 MAL OPER tTING #9 ESSURE
i'~'j LEAKAGE F;31 THE Re~FE3dNCE L37 CAU3ES 1EViTSE FLOW TH1001H

THE LINE TJ SEAT THE EXCES3 FLOW CHECK VALVE. LEAKAGE CONTINUES
FROM THE WATER TRAPPE0 1.'d T H E. P. E F E R E N C E L E 3 r CAU3ING REFERENCE
LEG PRISSURE TO DECREASE RAPIDL1 w!TH THE EXCESS FLOW CHECK
VALVE SEATfD. A FAILURE OF 11 agrEcENC? LIG CAUSES LT-'1
OUTPUT TO INCREASE UPSCALE IF THE E(CESS FLOW CHECK VALVE IS
SEATED. THIS CA03ES Ti! LEVEL AS INDICATED ON LI-36 04 PANil
C33 TO INCREASE.

THE ANNUNCIATO s DIRECTLY AS30CIATID WITN THIS MALFUNCTION ARE:

EXCESS FLOW CHECK VALVE OPEO.ATED PANEL 221 TROU3LE - 203BB

4EMOVAL OF THE VALFUNCTION 'E0V!R1S PEINITIALIIATION OF THE
TRAINER.

REF: M-352 NUCLEAR ?OILES VISSEL-INSTRUMENTATION PCIO.

RIV. 2

t-
1
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TABLE I.C-1 6

SYSTEM MALFUNCTIONS- '

MALF EQU
NO. MALFUNCTION TITLE /R AN'JE/C AUSE 1 EF FECT NO. ;

....... ................................................................ ..... .

RV111 SENSINS LINE BREA<-NARROJARANGE LiVEL 00WHSTREAM OF 13020 -

EXCESS FLO CH3 0 4 V ALV! 17 A/ 9.
- >

TYPEtGENEAIC ( As B), VARIAELE (0-1004) i

'

CAUSEtPIPE RUPTURE DONNSTREAM 0F EXCESS FLOW CHEC< VALVE
17 A OR 9. 100% 35 VERITY IS E?UIVALENT T O F 'JLL ~ S EV E A ANC E
OF THE LINE.

PLT STA 100% POWER.

EFFECTS: INSERTION OF THIS MALFUNCTION ~CAUSES THE $ ELECTED NARROW-
,

RANGE LEVIL SENSING L I N E T O 3 R E A .< D0.4N3TREAM OF EXCESSL
FLOW CHECK VALVi 17A/3 AT TWE INSTRUCTOR 3'SSCCIFIE0 SEV'RITY !
0-100", WHEti 100% EEVERITY IS EGUIVALENT TO FULL SEVERANCE. '

0F THi LINE.. AT MALFUNCTION SEVERITIE3LLES!'TilahE5" AT NORMAL- ,

OPERATIN3 PRES $UAir THE PRESSUWE. IN THE V A91 ABLE LEG DECRE ASES-
(~T C AUSING THE LEVEL TR ANi#ITTEa 70 SENS* A LSW LEVFL.= AT M4LF-
(_/ UNCTION $5 VERITIES GREATER-Thai 54 AT NORMALLOPERLTING DRES$UREr-

,

LEA < AGE FROM THE V ARI A3LE ' LEG AUSES R$VfR$E FLOW:T9R001H "

THE LINE TO SEAT THE. EXCESS FLOW:CH9CK VALVE. LEAKAGE CONTINUES
FROM THE WATiR TRAPPED IN.TWE VARIABLE LiGi CAUSING VARt4BLE
LEG PRESSURE T0 DECREASE RAPIDLY WITH THE EXCESS FLOW - RCK'
VALVE SEATED.

A FAILURE OF 150 VARIA3LE LIG CAUSES THE~FOLLOWING- (
LEVEL T1ANSMITTERS TO' DECREASE 00WNSCALE IF THE EXCESS FLOW

'

CHECK VALVi IS SEATED. NOT E | TH AT ALL; 0F ' TH E ACTIONS - LISTED -
6ELOW REQUIRE EITH2R 2 0VT OF 2 C0!NCIDENSE, OR11' OUT ' Or 2 - T A<!N
TdICE COINCIDENCE SO THAT~IN3ERTI1N-3F Th15-MALFUNCTION-ALONE-
WILL NOT TOTALLY DISABLE OR-INHIBIT-ANYHAUTOMATIC FUNCTIONS.-

;

LT-101A WHICN SUPPLIES THE RPSLA.NDf*CISLSYSTEM.1ITHE AoNORVALLY-
Los OUTPUT 02 LT-101 A TRIPS LIS-101A .9ICH CAUSE3!THi'RPS LOW
REACTOR WATER LEVEL 'Al LOGIC SIONAL 6!4 0 Td 3- PC IS LLOW ' N 1T * R .-

LEVEL ISOLATION 'A' LOGIC SIGNAL.TO TRIP CAUSING'A WALF SCRAM"
AND PCIE ISOLATION RELAYS'NOT AISETLANNUNCIATOR T0 aCTU3TE..

LT-101s SUPPLIE S LIS-1019. TH E 19 NORM ALLY L OW OUT PUTEO F ~ LI S-101 B
CAUSfS''S' RPS ' LOW -R E AC TO WLW AT E F LEVEL ' 3 '~ LOSIC iT RIP AND 'THE
PCIS' LOW WATER' LEVEL ISOLATION 'S'-LOGICLTRIP CAUSING-HALF; SCRAM
AND PCIS ISOL ATIOND Rf LAYS NOT RE S ET ANNL'NCI ATOR TO A CTU AT E.=

[ TH!.'A kAND S' fiS3-INPUTS WILL;C4)SE[A REACTOR SC O ML:04 LOW'
.

= ' -- c WATER LEVEL.-
L

- t

r
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V TABLE I.C 1
S(!, TEM MALFUNCTIONS

MALF EQU
NO. MALFUNCTION TITLE / RANGE /CAUSE 6 EFFECT 'NO.

....... ................................................................. .....
;

!

LT-33A SU8 PLIES LIS-d'i A WHICH P50 VICES THE 6" REACTOR
W AT ER LEVIL CMFIR|9AT &Y "A" LOIIC FOR THI' ADS SYSTEM. t-

THIS WILL CAUSE THI f" CONFIR'84TCiRY WATER LEVil SIGNAL TO
dE ESTABLISED IN THE "A" 600 L0iIC:CIRCOIT.

LT-6-32A SUDPLIES Tvi alACTM-LtVEL A INPUT TO TWi-FEEDWATER
CONTROL SY5Tii. THC DICREASING LEVEL IS I.1DICATED ON LI-2-06-94A
ON PANEL C05A. IF THE'FEACTOR LEVEL SELECTOR SWITCH-IS 19
TdE 3 POSITIO% 'N3 JTHE FaC EF8ECTS WILL DE 03CiRVED.
IF THE 4EACTOR LEV'il SELECTOR 3WITC4 13 IN Ai L?-2-06-?' INDI-
CATES-THE A9NORMALLY LOW LEVEL 05 LT-6-52A AND THE FEEDWATER--

CONTROL SYSTEM Rif!!VES THE OUTouT AtfD RiS?0NDS TO THE FAILED
VALUE-9Y 4AIS.!Ni 7HE $PF2) 0F TH4 FEED DUM4S.

LT-o-52C $ U P P L I !!. THI FEELA7ER CONTROL SY3T!W CAUSING:
THE LOWER LEVEL 70 SE IPDIC sTED ON LI-5-94C. ST ARTUP. FEED PUMP
BYPASS VALVE LSVIL CONTFOLLEP. LC-25'd AND STARTUP LEVEL CON-

tO TROLL!4 LIC-30M RdCi!VES THC' LOW LiVEL 3IiNAL AND~ REACTS:
ACCORDI1 GLY (IF IN SEhVICE). A-Malt TUR314E'RFPTi HPCIDAND
RCIC HIGH LEVEL TRIP SIGNALS ('A' LO3IC) AR E L PROC ES SED WH8EN-
ACTUAL LEVIL DEACMES +45".

DPT-65-)UTPUT INCR2ASES C%) SIN 4 CSRE AND CORE'D/P. INDICATION ON '

DPI-93 JN PAP 3L C]3 TO INCREASE.

LT-61 OUTPUT DECRE ASEC C Aus!%i LI-53 TO DECREASE.-

A F AILURE C F 178 VA?IA$li LES CAUSES THE FOLLOWING| LEVEL
TRANSVITTi/.S TO-DiCREASi DJ4NSCALE IF THE EXCESS _ FL06t CHECX
VALVE IS SiATED.

t

L T-101C S UP DL II S LI S-101 C .-. TH2 4 BN04M LLYL LOW' 00TPUT O Fo LI S-101 CL

CAUSES A 135 LOW RfACT02 4%TES LEVil''A' L3GIC.TPIP ANO PCIS
LOW WATTR LEVEL' ISOLATION 'A'= LOGIC TRIPECAUSING 3 FALF SCRAM-

AND PCIS IS3LATION-#ELAY NOT 853ET ANNONCtATOR TO ACTUATE.

LT-1010' t uP PL I E S L ! S-1310. THE a9N0;MALLY LOW OUT*UT LIS-1018
C Aufi'i A 1*S LW 43 ACT04.W ATIR LiVEL '3' LOGIC TRIP THE A'PCIS. i

\LOW kATER LEVil-ISOLATIOi 'B' LOGIC TRIP C%USING A HALF SCRAM i
AND/8CIS I30L$ TION REL AYS NOT._ RESET A% UNCI ATOR TO ACTUATE.. i_

T_4 6 ' ' A _' _AND 'S' R21 IN?UT9 WILL CA'Ui! A' REACT 0?lSCRAM ON.LOY,' ; aATER LIVEL.

-

.-

i

I
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1/29/91 REACTOR RECIRCULATION 45 j..

T*3LE I.C-1 I
SYSTEM MALFUNCTIONS ;

,

i
MALF

.
. EQU i

NO. MALFUNCTION TITLE / RANGE /CAUSE S EFFECT NO. ;)
....... ................................................................ ..... *

LT-333 WHICH. SUPPLIES LIS-J33 JHICH PSOVI3'ES THE 6" REACT 09 I-

W AT ER LEVCL CO*iFIRM ATORY ' SIGN AL T O THI "3" LOGIC FOR
THE ADS SYSTEM.- THIS WILL CAUSS THE 5" CONF 1RMATORY. WATER

'

LEVEL SIGNAL TO D F. ESTAfLI14EA-IN TPd "3" A SOLOGIC CIRCUIT. ~i
>

LT-6-52B SUPPLIES THE AEACTOS LEV!L 3 11PUTET0 THE FEE 3-
W ATER CONTROL- SYST EM. THE-DECREeSING LEVELEIS INDICATED ON ;

LI-2-06-949 ON PANEL C05A. IF THE REACTOR LEVEL SELECTOR
3 WITCH I3 IN THE A PO!! TION, NO OTdER t eF FCTS 4ILL 'i! De S E RVED.:

,

IF THE REACTOR LEVEL SELECTOR SWITCH IS.IN ?r LR-2-06-?6 INDI-
C AT ES THE ASNOAMALLY LOW LEVEL 0F LT-5-52 3 AND TH! FEEDW ATER-

CONTROL SYSTEM RECEIVES THE OUT70T'AND RESPONDS;TO THE FAILED.
VALUE BY RAISING THJ SPEED.0F THI FCEO PUMFS. THE MAIN TUR?IN!r
RFPT, HPCI AND RCIC TdIr DU E TO ' HIG H 'JA T E R LEVEL WHEN ACTUAL
LEVEL REACHE3 +45".

THE ANNUNCIATORS DI#ECTLY ASSOC *ATED W:Td THIS MALFUNCTIONfARE:~

EXCE33 FLOW CHECK VALVE OPERAT!D_*ANELL221 TROU9LE - 20359

REMOVAL OF THE MALFUNCTION REQUIRE 5 REINITIALIZATION.0F THE-
TRAINER.

R E F t' M-3$I NUCLE A R BOILE p . VESSEL INSTRUMENTATION P3I3rH

M-1-32$ FEEDWATER SYSTEv ELEMENT ARY DI AGR A*r "-1-T-3
FEEDWATER CONTROL SYSTEM IEDr M-1-523 SYSTEM: ELEMENTARY-
DIAGRAMr V-1-$54 PPS SYSTEM EliMENTA9Y DIAGRAyr M-1-S65
RHR SYSTEA ELEMENTA RY 'DI A3D AM.

.
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1/30/91 REACTOR RECI1CULATION 46*

'/ TABLE I.C-1
SYSTEM MALrVNCTIONS

MALF ECU
No. MALFUNCTION TITLE /P.ANiE/CAUSE t EFFECT NO.

'

....... ................................................................ .....

RVI12 SENSINS LINE 3RI A< '4ISE R ANC E lev FL 130$0
00WNST9EA* OF EXCISS FLOW CUE:< 15.

TYPE: GENERIC (Ar3), VARIABLE (0-10S%)

CAUSE: PIPE RUPTURE 20WNSTREAt or EXCSS3 8LOJ C4rce VALVE 15 A ?R 9
100% SEVE;ITY IS EQUIVALENT TO FULL SEVER ANCE OF TH( LINE.

PLT ST A 1M% POWER

EFFECTS:1NSERTION OF THIS MALFUNCTION CAUSES T4! SELECTED WIDF
RANGE LEVEL SENSING LIN* TO atiAA DOWNSTREAM OF EXC853 FLOW
CHECK VALVE 15A/S AT TAE INSTRUCTORS F*ECIFI!D $!V71ITY 0-10]T,
WHERE 100% SEVE91TY IS EQUIVALENT TO 8ULL S EVER ANCE OF THE LINE.
AT MALFUNCTION SEVERITIES LESS T1 AN- 5% 0T NORMAL OPER ATIN1
PRES 3UAEr THi FRESSURE IN THE VASIA9L' LE3 SECatASEt CAUSING
THE LEVEL TRANSMITTER 3 TO SEN9E A LO4 LCVEL. AT MALFUNCTION

. ('] SEVERITIES GREATER THAN ST AT NODMAL ODERATING PRESSUDE, LEAKASE
(_) FROM THE VA41ABLE LE3 C)USd3 ?!VIRSI ' LOW TW4SUiH T9E LIN!

TO SEAT THE EXCESS FLOW CHECK VALVE. LEA < AGE CONTINUES
FROM THE VARIABLE LEGe CAUSING VARIA!LF LIG PRISSURc
TO DECREASE RAPIDLY WITH THE EXCESS FLOW CHECK VALVE SEATED.
A FAILURE OF iSA VARIABLE LEG CAUSIS THr F')LLOvING LEVEL TRAN-
MITTERS TO DECAEASE 00WNECALE 18 T4: FXCESJ FLOW CHECK Valve
IS SEATE0.

LT-99A/B WILL CAUSE A 5ROUP I ISOLATIO4 L -LO-LO LEVEL

LT-72 A C AUSE8 THE FC LL0 il tI INDI C ATION CH A1G!st
-LI-dSA/AX INDICATES -165 INCHE;
-LR-404 A WILL NOW INDIC ATE THE LT-73 A V ALUE i.

LT-72C CAUSES TdE FOLLOWING INDICATI0M CHtNSit:
-LR-110A GREEN PEN INDICATES -145 INCH 2S
-LF;-11JA SLui PEh 104 INDICATI5 TH: LT-73C VALUC

LT-72A/C CAUSE HPCI,RCICiCODE SDRAY AND R9R TO INITIATEi
THE D/3'$ WILL START A:10 "A" t9ANNEL OF /.RI WILL TRfP.
ALSO HPCI AND ACIC WILL NOT TRI? ON WI-34 WATE; LEVEL.

A F AILURE OF 153 V ARI ABLE LEG C AUSES TH~ FOLLOWING LEVEL INSTRU--
, ~,, MENTS TO INCREASE UPSCALE. j
,

;

/
LT-07 C/D WILL CAUSI A 3R ?dP' I ISOLATIN! ON'LO-LO-LO LEVEL.

9 - , -

,
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1/30/91 -AEACTOR RECIRCULATION- 47 - I.

'O !

TABLE I.C-1 '

SY$ FEM MALFUNCTIONS :

4' i
MALF E00

,

NO. MALFUN; TION TITL&/4aNit/C40tE!% EFFTCT NO. j
; ....... ................................................................-.....

|

1
;

THE ANNUNCIATORS DIRECTLY AS$ACIATED>4ITk T41$'PALFUNCTIO_N ARF
-

i

i LT-72 9 C AUS E t TH! FOLLE.ING INDICATION CH4JGES:*

-LI-359/a< INDICAT!! -1t5 INCMM
|- -LI-71 WILL N04 INDICATE THE LT"733 V4LUE 4

.

LT-720 CAV3f6 TW2 FCLLOW240.INp1CATIO9 OHR4GEtt #

-LA-1100 GREEN PH INb! CAT!9--lo?'INCHISL
-LR*110B BLUE PEN Not INDICATUS 1 0 LT-730'VALUE '

I

LT-723/D CAUSE HPCIriCICrCopt $74AY'AND tv4'T0 IN!T!ATEr
THE D/3'! *ILL STAAT Ado "8" HiANNEL OF ARI;WILL TRIP. '

ALSO HPCI AND 9CI WILL NOT T4IP 01 HI1H 94T!#-LEVEL.-
,

!

l EXCESS FLOW CHIC 4 / ALVI 0*ERATED 'ANEL 221 T4009LEL12039B
,

REACTOR LOW WATis LTV!L -45-!NCHJ' - 204"
t !YSTEM I GdOUP I ISO RfAc.VISSCL- WATi* LO-LO-LO LEVEL - 203At

SY3 TEM II GROUP I ISO ROAC VESSEL WATE4 LO-LO-LO LEVEL 203R4 i'

$YSTEM I ECCS REAC' VESSEL WATER LO-L3-LO-LEVEL 203AAD ~ !

SYSTEM II ECCS REAC */E3tEL NAT! L.0-LC-LO LEVEL 7203 %
HIGH DRYWELL PRES 3U#i 3YPAS$ TidiRS INITIATED - 201A4

[ RIMOVAL OF THE MALFUNCTION-RE30I4!31REINITI4LIIATIONLOF-THE ')I
'

TAAINER.

: R!F: H-350 NUCLEA4 .401 Lie VE?s*L:INSTRIM?NTATION,PsIS, M-1-525
FEEN ATER SYJTEd E L EM E NT A R Y| D I A G 4 A?i d-1-T- t - FE ED'J 4T ER -
CONTROL SY$ TEM 13D, M-1-523 DCIS SYSTEUILEMENTARY3DIAGRAN
M-1-354 PPS 5Y3 TEM ELEMENTA*f 0141RAA, 9-1-SP NR SYSTEM-

-

E LEM E NT A RY D I AG T AM, - M-1 -34 01 COR F !? 9 AY= SY ST EM EL EH NT A RY:-

DIAGAAAr E-35<LRICITCULATIONcFUMPiSUCTIONEAN01DISCHARGF.

vat.VE ELECTRICAL-SCHE *ATIC1DIAMAS E-171" R EC IR C L MG E S ET
D'IVE 50 TOR 13. 3< V SR E A r !R ' EL E C T RI C.8L; S DIE M ATIC c 0! A G P A M. ' I

L
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- 1/29/91 REACTOR RECIRCULATION A8-

/ 'l
\/ TABLE I.C-1

SYSTEM MALFUNCTIONS

MALF EQU
NO. MALFUNCTION TITLE / 4 ANG3/C AU55 $ E F F ECT NO.

....... ................................................................ .....

RVI13 SENSING LINE PREAK-ACTIVE CORE LEVEL 00WNSTDEA1 0F 1304]
EXCES3 FLOW chi?< VAL'15 21

TYDE: GENERIC (AiB)r VATIABLE (0-1C?Y)

CAUSE PIPE RUPTURE D0Wt* STREAM OF EXCESS FLOW CHEC< VALVE 21 9 08 D.
100% SEViRITY IS EJUIVALENT TO FULL 3FVEPAVCE 38 THF LINE.

PLT STA 100% POWiR

EFFECTS: INSERTION OF THIS MALFUNCTION CAUSES THE 3 ELECTED ACTIVE CORE
LEVEL SENSING LIN: TO 9REA( DOWNSTMEA* OF EXC:3F FLOW CHEC< VALVE
213/0 AT THE INSTRUCT 015 S3: CIFI2S edVERITY C -1001 r VMERf 100%
SEVERITY IS EQUIVALENT TO SULL SEVERANCE IF TWE LINE. AT MALFUNC-
TION SEViRITIES LESS THAN 3% AT NORMAL OPERATING ORISSUREr THE
PRISSURE IN THE VARIABLE LEG DECR!ASES CAUSING THE LEVEL TRANS-
MITTERS TO SENSE A LCA LEYCL. AT MALFUNCTION 3EVERITIis GREATEP

~~T THAN 5% AT N09 MAL 0p!RATIN3 aces $UREr LEA < AGE F#39 TH: VA4!A$LE
s j LEG CAUSES REViRSE FLOW THROUGH THE LINE TO S: AT THE EXCESS

FLOW CHEC< VALVE. LEA <A3E CONT!NUES FROM IN TMF VAD A?LE
LECr CAUSING VARIABLE LEG PCiCSURE TO DECRIME RA" IDLY
WITH THE EXCd33 FLOW CHEC< VALV! 3EATED. A FAILUEI 0F 21H
VARIADLE LEG CAUSES THE FOLLOWING LEVEL To ANSMITTER S TO DECPE ASE
DOWNSCALE IF THE EXCES3 FLOW CHFC< VALVF IS SEATES.

LT-73A WILL CAUS: LR-404A TO INDICATE -323 INCHES IF LT-7?A
SENSFS LEVEL LES3 THAN -1]J INCH 25. AL?O THI "A" LQOD OF RHQ
" SEES" LEVEL AT LESS THAN -226 INCHES.

LT-73C WILL CAUSE L3-110A 9 tM E SEN TO INDICATF -325 INCNES IF
LT-72C SENSES LEVEL LE'JS THed -100 I4CWES.

LT-113 WILL CAU35 LI-113 TO INDICATE -325 IINCH:S.

FT-63B WILL FI-573 TO INDICATA "0" FL34 (2) C ALISP ATE 0 JET D'J M o l

PT-404C WILL CAU;E A L3S3 0F DRCS?U?i/T~ Wi4ATuli C OM2 ENS ATION
TO THE "C" ECCS LEVEL PROCESS 0*r CAUSIN1 LR-110A TO INDICATE A
LOWER THAN ACTUAL REACTOR LEVFL. ALSO A ?ARTIAL LOW PRESSURE
PIRMISSI/E TO THE C096 SPRAYe oho AND RECISC LO3IC1.

A F AILU RE O F V A:I A SLi L13 11 D CAUSES THE FOLLOWING LEVEL TRANS-
. MITTERS OVTAUT TO D E C o. I A S E .

'6

LT-739 CAUSi LI-21 TJ I9?tt177 -!!S INC4: 7 IF LT~779 SEN3ES-

|
|
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1/29/91 REACTOR RECIRCULATION 49-

,3
- TABLE I.C-1

SYSTEM MALFUNCTIONS

HALF EQU
NO. M ALFUNCTION TITLE / R ANGE /C AUSE 4 E F F ECT NO.

....... ............................................................... .....

LEVEL LESS THAN -100 INCHES. ALSO THE "B" LOOP OF RHR " SEES"
LEVEL AT LE S S THAN -22c INCH E S.

LT-730 AILL CAUSE LR-1105 BLUE PE N TO IN01C ATE ,25 INCHES IF
LT-7' D 3EN!!$ LEVEL LESS THEN -100 INCHES.4

FT-630 W!LL CAUSE FI-370 T0 'INDI C AT! "0" FLOW (* CALIBRATED
JET PUAD)

PT-4040 wILL CAut! A LOSS OF DRiSSU$i/TCMsERATUQZ COMPENSATION
TO THE "D" ECCS LEVEL PROCES$0Rr CAU$ING LR-1109 TO INDICATE
A LCWER THAN ACTUAL REACTOR LEVEL. ALSO A PART(1L LOW PRESSURE
PERMISSIVE TO THE CORE SPtAYrQHR AND RECIRC LOGICS.

THE ANNUNCIATORS DIRECTLY ASSOCIATED WITH THIS MALFUNCTION AREt

EXCESS FLOW CHECK VALViS OPERATED PANEL 221 Tt0VELE - 20398
lb
\_/ SYSTEM I REAC ties 3EL LO POISS 100 PEIG 203AA

SYSTEM II REAC VESSEL L0 PRESS 500 P$1G 2033"

REMOVAL OF THE NALFUNCTION P! QUIRE 3 REINITIALIZAT!ON OF THE
T9AINER.

REF: M-352 NUCLEAR 60!LER VES3EL INST 10MENTAT!ON PEI0r M-1-365
RHR SYSTEM ELEME1TA9Y DIA39AMr M-1-543 CORE'SDRAY SYSTEM
ELEMENTA9Y DIA34AMr E-330 REC:RCUL ATION PUMP SUCTION AND
DISCHAA3E VALVE ELECTRICAL SCHEMATIC DIa5 RAM.

REV. 4
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!s 1/29/91 REACTOR CORE 0.

-- TABLE I.C-1
SYSTEM MALFUNCTIOVS

MALF I
EQU j

NO. MALFUNCTION TITLE /RtNGE/CAUSE C EFFFCT NO. !....... ................................................................ J.....

FCR01 FUEL CLADDING FAILURE 1 '01 1
1TYPEtDISCRETEr VARIABLE (0-100%)

C AUSE FUEL PINS RUPTURE. 100% $ f VERITV IS EQUIV AL ENT TO 100 8UEL iBUNDLES BREAKING IN THE CORE
|

PLT STA 100%

EFF ECTS INSERTION OF THIS M ALFUNC TION Caus s a eUFL CL%DDING F AILUTE
AT THE INSTRUCT 0*S SPECIFIED SEVEWITY. AT 100% SEVERITYr THE
MAIN 3 TEAM LINER SFFGAar ADEA RADIATION AONITOR LEVELS IN THE
VICINITY OF FLUID CARRYIN3 SYSTEMS WHICH MAY DE CONTAMINATED,
AND CONTAINSENT R$D MONITORS ; ALI ATION INDICATIONS WILL INCREASE.
PROPAGATION Or CONTAMINATION OCCURS IN TH0tE SYSTEMS THAT ARE
CONNECTED TO THE COPE (ST~AM AND WATER), WITH THEIR RESPECTIVE
PROCESS RADIATION MONITOR RAD LEVELS INCREASIN3. THE MAINr-) STEAM LI4E RADIATION MONIT9a INDIC ATION INORcAEE TO THr ut.at( j TRIP SETPOINT (10XN0k"AL) AND A REACTOR SCRA* OCCURS. A #CIS
GROUP I ISOLATION ALSO OCCUaSi CAUSING THE MSIV'S TO CLOSE.
THE FEiD PUMPS OPERATE INITIALLY ON RESIDUAL STEAM AND INCREASE
REACTOR WATER LEVEL. REACT 0A PRiS$UDI INC4EAEIS DUE TO DICAY-
HEAT CAUSING THE RELIEF VALVES TO OPERATi TO LOWER 'RESSUSE.
REACTOR WATER LEVEL DECREASES DUE TO MAES LOST FROM' RELIEF
VALVE ACTUATION AND THE HSC!/PCIC SYSTiMS OPERATE T3 MAINTA!N
REACTOR DATER LEVEL.

THE ANNUNCIATORS DI2ECTLY A300CIATED WITH THIS MALFUNCTION ARE:

MAIN STEAM LINE HI RADIATION - 210
MAIN STE AM LINE HI-HI R ADI ATION - 213
0FF GA3 HI RADIATION - 210
0FF GAS HI-HI AADIATION - 21]
UNIT 2 CONTAIN. RADIATION MONITOR HI-RAD - 226?
SYSTEM I MAIN STEA4 LINE HI RAD 3v - 233At
SYSTEM II 4AIN STEAM LINE HI RAD 3X 203f6-

CHANNEL A GROUP I ISOL. PELLYS NOT RESET - 2054
CHAf!NEL S 3ROUP 7 ISOL. RELAYS NOT RESET - 205P
MAIN STEAM LINE MI RA)IATION TRIP - 20EL
A CHANNEL REACTOR AUTO SC9AM - 205R
B CHANNEL REACTOR AUTO SCRAM - 205R

REMOVAL'0F THIS MALFUNCTION RE0VIRiS REINITI ALI! ATION OFs
f \ THE TRAINE?.O
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1/29/91 R EA CTOR COREO l',

d TABLE I.C-1
SYSTEM MALFUNCTIONS

MALF
t 0VNO. N AtruyCTION TITLE /R ANGE/C AUSE 1 EF FECT No........ ....................................,,,,,,,,,,,,,,,,,,,,,,,,,,,, ,,,,,

i

REF: M-1-523 PAIv,A4Y CONTAINVENT ISOLATION $YSTE' ELEMENTARY
DIAG 4AMr "i - 1 - S ! !. REACT 04 P t. 0 T E C T 10 !i OY3TE* ELcVENTAPf
DIAGRAM, PBAPS FSAR SECTION 3.7 T4!TMAL AND HYDRAULIC ;

DESIGN, PSA*S FSAR SECTION 14.6 AN ALY SIS OF DESIGN 9 ASIS I

ACCIDENTS.
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1 /29/ 91 REACTOR' CORE 2
'

p .,

TABLE I.C-1'

SYSTEM MALFUNCTIONS. !
!

'
, . EQU |MALF,

NO. MALFUNCTION: TITLE / TAN 3E/CAUSE 4 EFFECT No. J
....... ......................................................................,

L
. - !

FCR02 INCREASEDiCONTROL 000 WORT 4 02030 ;

:
1YPElGENERIC (XX/YY), V A RI A$LE -(S-1000

ig

! C AUSE! SELECTED CONT A0L 10D WORTH. Ih8 XPLIC ABLY > INC RE AS*S. 100%_
_

,

SEVERITY IS E0UIVALENT TO AN INCREASE-0F-10 T!4ES-THE WORTH'

H OF THE CONTROL ROD IN T'i' CUR $ENT PLANT CONDITION. e 'i-
o ,

i
i PLT STAIREACTOR STARTUP-

EFFECTS !NSERTION OF THIS MALFUNCTION.-CAUSES TH: !4STRUCTOR SPECIFIED, :
.

ROD TO HAVE AN~ INC 4 E AS E _ t N R0D WO P,T4 0-_100%i WH EREL100%.L IS-
4 1'O TIMES THE .' ORT 4 0F THE ROD AT THR PRESTNT PLANT CONDtTIONS. 4

APRMr LPRM, AND _4 R CHANNELS WILL-~INDIC ATErHIGHER V ALUES .FOR .
FLUX LEVEL.SJADJACENT-TO THE SELECTED ROD:WHEN THAT| ROD _IS
DRIVIN OUT OF THE CORE. A R3m POD 9LOCC MAY OCCUR 3UEITO THE *

HIGHER FLUX LEVELS AROUND THE SELECTED 4 0 0 ''I F' T H E ' F AIL ED ~ ROD--,

IS SELECTED ON THi' ROD SELECT RELAY PANEL. ABNORMALLY-HIGH.I REACTOR..PERIDD INDICATIONS!WILL BE:!NCUDRE) WHILE TWE' ROD'IS-
. WITHDRAWN FAOM THE CORE.,

j.

THE ANNUNCIATORS DIRECTLY ASSOCIATED:WITH'THIS: MALFUNCTION ~AR$11

SRM PERIOD 20 SEC. --205L
SRM HIGH INOP - 205L f-

IRM H13H --20$L-
A,IRM(HI-HI IN0P - 203L
B=IRM HI-HI INOP - 205L

REMOVAL 0F THIS-MALFUNCTION 1RiTURNSitw! ROD WORTM orsTHE
FAILED ROD TO= NORMAL. '

c LREFt H-1-??J REACTOR 1ANUAL CONTROL. SYSTEM.-ELEMENTARYs
>IAGRAM..
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1 /29/ 91 STANDBY LI2VID 0-

r'N

- TABLE !.C-1
SYSTEM MALFUNCTIONS

RALF EQU
NO. MALFUNCTION T:TLE/4ANGE/CAut! B EFFECT NO.

....... ................................................................ .....

SLC01 STAND 9Y LIQUID PUMP TRIP C001

TYPEtSENERIC (A*B)

CAUSEtCONTACT 4? FAILS CAUSING SELECTED PUMP TD STOP.

PLT STAtSLC IN SERVICE

EFFECTStIN3E4T!0N OF THIS MALFU'NCTION CAVSES THE SELECTED STAND 1Y
LloVID PUMP TO TRIP OR TO FAIL TO GTART IF $4ITCW IS PLACED
TO START FOR FAILED PUMP. TH! SLC PUMP INDICATING LIGHTS INDI-
CATE TdAT THE PUdP HAS ST00"ED, SLC PJiP OISCHARGE PPESSURE 00ES
TO REACTOR PRES $U1E, SLC TANK LEVEL 3730$ DECREA$INGr AND
THE RATE AT WHICH NtCATIV! REACTIVITY !$ ADDED TO THE CORE
DECREASES TO 0. R!ACT0A POWER DECPEASE$ AT A DECREASING RATE
AND WILL EVENTUALI,Y STAB 1 LITE.

THERE ARE NO ANNUNCI ATDRS b!RECTLY A350CI ATED WITH THI3(-)x MALFUNCTION.y_

SEMOV AL OF THE MALFUNCTION RERToR85 THE 42 CONT ACTS IN THE-
SLC PUMP TO NORMAL AND STARTS THE PUMc IF IT'! HAND SWITCH
IS IN THE APPROPRIATE POSITION.-

REF: M-1-546 STANDBY LIQUID CONTROL ELEMENTARY DIAGRAM,
M-353 STANDJf LIJUIe CONTROL DEID.

RIV. 2

,O
'w)

_ _ _ _
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1/29/91 STAND 9Y LIQUID 1.
,-

(~~) TABLE I.C-1
SYSTEM MALFUNCTIONS

MALF EQU
NO. MALFUNCTION TITLE /3AN35/0495i & EFF?CT NO.

....... ............................................................... .....

31 CO 2 SQUIS VALVE LOSS OF C0=JTINUITY C001

TYPE GENEAIC (A-B)

CAust:0PcN IN I3 NIT 04 ELEMENTS

PLT STA:SLC INITIATION

EFFECTS INSERTION OF THIS M ALFJNCTION CaUSES Ti! SELECTED SOUIB VALVE
TO DEVELOP A ;4 3 PEN I 'l IT'S 13 NIT 04 ELF.1ENTS. THE STANDBY
LIGUID $1UIS VALVE LOS: OF C 0 's T I 'J O I T Y ANNUN*IATOR ACTUATES
AND THE READY LAM 9 ASSOCIATED WITH THE FAILED SQUIS VALVE
GOES OUT.

TdE ANNUNCIATORS DI'ECTLY ASSOCIATED VITH THIS MALFUNCTION ARE:

STAN38Y LI;UIO S;91E VALVF LOS; 0F CONTINUITY - 235R

) REMOVAL OF THE t'ALFUNCTION DE3T04ES THE 0*IRATION OF THE SQUI?
VALVE TO NORMAL ANO CAJEE IT TO FIRE I' THE SLC SY STEM H AND

~-

SWITCH IS IN A OR 3.

REF: M-1-546 STANDeY LIoVID CONTROL ELEME1TARY DIAGRAM,
M-35d STAND 3Y LIQUID CONTROL PRID.

REV. .
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1/29/91 SERVICE WATER O

,

f' TABLE I.C-1\
SYSTE1 MALFUNCTIONS

i

MALF
EQU

NO. MALFUNCTION TITLE /4AN3E/CAUSE S EFFECT NO.
....... ................................................................ .....

ECWO1 ECW PUMP TRIP 011A0

TYPE DISCRETi

CAUSE CONTACT 2-2C (C5152-1!04) IN ECW ;eP 9 TEA <FR T*I*
CIRCUIT FAILS CLO$E3

-i
PLT STA: E '4 E R G E N C Y C00LIN3 .ATi1 PUi' #UNND.G

EFFECTS: INSERTION OF THIS MALFUNCTION CAUSES THE ECW PVvP TO
TRIP. PUMP AiPS DECRETSE TO Or DISCHAAGE PRESSU?E
DECREASES TO 0, AND THE TEMPERATU$it OF THE COM50MENTS
COOLED BY THE iCW SYSTEM INCR'A3E. THI ECW PUMP DISCHARGE
VALVE REMAINS OPEN UNTIL THE ODERATOR PLACES THE ECW PUMP
HAND SWITCH IN THE TRIP POSITIOF. IT THE 'iALFJNCTICH 19
INSERTED WHILE THE ECW PUMD II 3TOPD!De NO EFFECTS WILL 9E
033ERVED UNTIL THE OPERATOR STAPT$ THE ECW PU"P OR AN AUTO
START SIGNAL IS RECIEVED AT WHICH TIME THE ECW PUMP DOES

/''s NOT START.
b

THERE ARE NO ANNUNCIATOP.S DI iCTLY ASSOCIATED WITH THIS
MALFUNCTION.

REMOVAL OF THE MALFUNCTION 5 ST00iS THd OPCRATION O'
CONTACT 2-2C ( C $15 2-190 9) IN ECW PL'iD 3REAXER TRIS
CIRCUIT TO NORMAL AND ALLO 45 TH: OrERATOR TO START THE
ECW PUMP. IF AN ECW PUvP AUTO STATT SIGNAL IS STILL'
PRESENT WHiH THE VALFUNCTION Is R390VE9, THE ECV *UMS
WILL AUTO START.

REF: E-349 ECW PUMP AND DISCW4RGY VALVE ELECTRICLL
SCHEMATIC DIAGRAMS M-330 EMERGENCY COOLING-SYSTEMPtIO.

REV. 3
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$5RVICE WATER.
., . . .

'1 |
' ' ~'

. I
*

Y ASL E I .C-1 . !
-STSTEM MALFUNCTIONS :

t

MALF EQU l

NO. MALFUNCTION TITLE / RANGE /CAUSE|f, EFFECT NO. - !

|

ECWO2 ECW COOLING FAN TRIP- 01200 -f

TYPE GErlRIC (A-C)
i

CAUSE:FAILU#! 0F VIBRATION SWITCW CAUSES HI' VIBRATION--

TRIP OF FAN. ;

;

PLT STA: EMERGENCY C00 LING WATER IN SE*VICE "

;

EFFECTS! INSERTION OF THIS MALFUNCTION CAUSES Td! SELECTED ECW ' '

C00LIN3 TOWER FAN TO T91P. TH E 'A DPDo*RI ATE' F aN S= TROU?LE- -

'
ANNUNCIATOR ACTUATESr.AND'THE FAILED FAN'S TOWER. INLET ~
VALVES AUTO CLOSE-AS INDICATE 0:0N PANEL-C12%- ECW
TEMPERATURES MAY INCREASE--WITH A RESULTANT - INCREASE-IN -

'THE iEMPERATURES OF THE COMPONENTS - C00 LEO 3Y 1T9 E EC W- SYST EMr
THE AMOUNT-0F'INCREA3E 15 DEPENDENT.UD0N THE INITIAL, PLANT-
00NDITIONS AND THE HEAT LOAO PRESENT ON THE SYSTE4 '

ANNUNCI ATORS DI'ECTLY ASSOCI Avid WITF Tug S:- MALFUNCTION
( ARi AS FOLL0aSt

EMERGENCY COOLING TOWER FAN A TROUBLEI--C205RR- f

EMERGENCY COOLING TOWER' FAN S'TR003LE - C205RR
EMERG ENCY C00LIN3- TOWEa r AN CSTR00%E .C205RC

REMOVAL OF THE-NALFUNCTION-PESTORE3 THE. OPERATION OF_ >

COOLING TodER FAN'S VI3 RATION' SWITCHES-TO,NORMAliAND'
ALLO'w$ THE OPERATOR'TO START T4E'!FFECTED_. FAN..

d!F: E-34o iMERGE EY COOLING SYST!1 COOLING TO(ER FAN
INLET VALVES EL EC T41C AL SC H.iM ATIC - DI AGR A9,'.E-347
EMERGdNCY COOLING SYS TE9 COOLING. TOWE RJANS ELECTRIC AL
SC4EMATIC=DIAGRAMr M-330'EMERGiNCY, COOLING SYSTEC P%ID.- '

REY. 2
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1/29/91 SERVICE WATER 2
.

[ TABLE I.C-1
'

SYSTE9 MALfVNCTIONS

MALF EQU
NO. MALFUNCTION TITLE / RANGE /CAUSE & EFFECT NO.

....... ................................................................ ..... ;

ESu01 ESW PUMP TRIS 01090

TYPEtDISCRETE I

CAU$E CONTACT 4-4C (OF 152-1603 CST) IN E94 PU18 RREA<ER TRIP
CIRCUIT FAILS CLOSE0.

PLT STAtESW IN OPERATION.

E FF ECTS INS ER TION OF THIJ 4ALFVNCTION CAVEES THE INSTRUCTOR
SPECIFIED ESW PVMD TQ TOID. ESV DUMP JISCHAA3i PRESSURE
AND AMPS DECRE ASC 10 0 AS I"DICATiD ON PANEL C;t (04 C4 ).
25 SECONDS AFTE; T4! RUNNIN4 ES4 PUMP TRI*3 TH! STANDBY
ESW PUMP STA#TS WITH IT'S DISCHAAGE PRES $URE AND 4MPS
INCREASING. NO EFFECTS ON THE TE"P'RATU4tS OF THE COMPON?Nf5
COOLED BY THE ESW SYSTEY 4!LL DE OBSERVED. IF THE MALFUNCTION
IS INSERTED WHEN NO Eid PUdPS Ali SPERATIHSr NO EFFtCTS WILL i

SE OBSERVED UNTIL THE EFFECTED DUMP %$ STAR'fs USING IT'S
/'N WAND Sv1TCdr AT WdICH TIME T*E A90VE ?FtEPTS 812 09550Ve3,
%,) 04 A DIESEL GENFRATOR START 5 (EITHE4 AUT0*ATICALLY, eY HAND\

SWITCHr OR SY MCA 1ELAY). fr A DG ST ARTS, THE FOLLOWING
OCCURS: 22 SECONDS AFTER TWE DIES!L GENERATOR STARTSr THE '

UNAFFECTED ESV PUMP AND TWE ECW PUMP ST\RTS WITH THE DISCHA*GE
PRES $uRE AND AMPS OF THE FAILED ESW PUMP *EMAINING AT 0. THE
REDUNDANT ES. PUMS SUP* TIES TWE SYSTEM WITH COOLING WATER.

1

45 SECONDS AFTED THE DIESEL GENERATOR START $r THE ECW PUMP '

TRIPS IF NORMAL ESW PRESSURE IS 'ISTABLI?d*S. IF 'OTH ESW
PUMPS ARi FAILEDr THE ECW PUMP DOES NOT TRIP ANS THE
ECW DISCHAAGE VALVE AUT O OPENS T O SUPP(Y *H E SI E S EL
AND EMERGENCY 10VIPTYENT WITH COOLING WAT8R.

,

THE ANNUNCIATORS DI7ECTLY ASSOCI ATED eITH'TWI1
MALFUNCTION ADEt

A/B ESd PUMP TRIP - 220 0/C
A/B HEADER LOW PRESSURE - ?2eE/C
EME*GENCY SIRVICE WATE7 PUMP AUTO-ST ART - 226?

REMOVAL OF THE V AL FUNCTION niSTOR ES THE AD" RATION. 0F
CONTACT 4-4C.T3 NORMAL AND ALLOWS THE 075RATOR TO START ~
THE ESW PUM*. 17 140RMAL i34 WE6SEs PPESSU4E=IS NOT~

'

ESTABLISHED AND A DIE $il GENESATOR IS OPE 9ATING 04 THE j
MCA RELAY IS ENERGIIEDr THE E1W FUMP A UT O fit A RT S A N D ;

g~s SUPPLIES THE ESW SYSTEM.
i )
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l

I

'
iu_



W/6 W @!kbhk hifb?h ? h $? f.$$fShNk ( W N % WIf @!fhf N A?~@P ~&Y
W pVA*E E WWNAN@b UD * EfWU

fhf' k?&s&. N ....u. . . % .. s ~*.-r . - . _ , , ,
- .,s s- . _ ._

: RESTRICTIONS-LON T"HE. TITLE PAGE 'e ~ o e J
'

' 'o:oTo?THIS. DATA IS SUBJECT T0fiHE
i, , L ,,, : .. , . . , oyv -

: --., e, ,. ,n ,. . . . ~'
m

7' , , . . . . . . . .

, , ,",.1/29/91 SERVICE' WATER . 3
''

.

TABLE I.0-1 |

SY ST EM .M AL FUNC TIONS .to
4 j

i i

MALF
__ _

.
'E00 -;

MALFUNC TION TITLE / 9493f / C AJS6_ &NO. .................................................-.EFFCCT WO. - :

.............. ~............ ,

3
1

-
- .

'REF: E-137 ESW PUMPS 4.16 KV 3XR. ELECTRICAL SCHEMATIC
t DIAGAAMr M-315 !$W AND uPSV 3YSTE"$: PRI0r E-349- s

ECW PUMP AND DISCHAR3E VALVE ELECTRIC AL S CHEM ATIC
~

,

DIA3 RAM, M-3 D - !9 E4 GE NC f COOLING __ SY ST EM' P110. . ,
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'i/20/91 SERVICE WATEL 4
,

TaglE I.C-1
} SYSTEM MALFVNCTIOV?

MALF 100NO. VALFUNC110N TITLE /RAN3*/CaVSE & EFTECT. ..... ................................................................. NO......

HPWii HPSW SU9D TRIa 01170

TY?s: GENERIC (A-D)

CAUSE:INTEPNAL SHORT CAUSES PUM8 TO TCI* ON CV!WCUM5ENT.

PLT ST A:H25W IN ODERATION

EFFECTS:INSEPTION OF THIS 1ALFUNCTION CadeES THE !NSTOUCTOR
3PECIFIEL HPS4 DUM? TO TDI& D:ti TO O'/ERCUR)!NT.
H2SW CURMENT INDICATIOV INCREASES Uo3 CAL!< Tiiv DECREAS!S TO O
WHEN THE BREA<En OVEACUERENT TRIP OCCURE. THE EFFECTED
H P $ m' PUMFS DISCHARGE Pl!$SURE DECAESi*h AN9 INSICATES
THE C O *.P A 410N HFS' PU9P' S DISCHAAGE D3ESSUVe, IF OPERATINA.
IF HaGW HEADEJ FRi33 ORE DECREAsi? TD LES3 Tugy 153 ogI3,
THE N'SW LO PRESSURE ANNUNCIAT]c ACTUATES. RWR/H*$V
HEAT EXCHANGER DIFFERENTIAL PDESSU4i INCREASEC FOR T4?
HEAT E4 CHANGERS AFFECTiD Av THIt MAlfUNCT!04. AHR SYST*4

(^)'t TEMPERATURd REACT 3 DY1A*ICTLLY TO THE DIC02A80 IN C00 LIM 3(_ WATER FLOW THRU THE A'FECTED HGAT EXCHAt:3*RS. IF THE
1

OPERATOR ATTEMPTS TO RESTART TnE PU*Pi THE CU13ENT INCREASES i
AGAIN, THEN DECREASES AFTER 1HE 90dAK?R TRIP 3. ,

THE AN9 UNCI ATORS DIRECTLY ASSOCIATED WITH THIS MALFUNCTION ARE:

A HIGH PAESSURE SERVICE WATER PUMP T 4I ) - 203A
A HI3H PRESSURE SER/R E 9ATEi PUMP OVERC UR3ENT - 203A
SYSTEM I HIGH )RES9 uke 3E4VICE WATER LO DRESSUDE - 233A
C HIGH PRESSURE SE2VICi WATER PUMP TRIe 2038-

9 HIGH *RESSURE SERVICE WATER DUMP OVERCURRENT - 2039
C HIGH PRESSURE SERVIC E %ATCR ouM? TRIO - ?03C
C HIGH PRES 3URE SERVICE WATit DUMP OVE RCUR9?NT - 233C
D HIGH PRES 3URE SERVICE WATER PuvP TRIO - 203D
D HIGH PRESSURE SERVICE WATdR PuvP OViDCURRENT " 2035
SY ST E M II HIGH PRESSURE OERVICE WATE8 LO P4ES$URE - 203D,

RIM 0 VAL OF THI XALFUNCTI)N 825 TORES TH? OPERATION 08 THE
HPSW PUMP TO NORMAL.

>

Rir: M-315 E;W AND HPE* SYSTE** PtIC, E-135 APSW
PUMP 4.16 KW BK1 ELECTRICAL Sr4EMATIC DIAGRAM,
M-3 61 RHR SYSTEM F110.

I
,r 3 REv. 2

_]
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4

4
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'

,, .

( ) TABL! I.C-1
'>

$YSTEM MALFUNCTIO4s

M Al f gog
NO. MALFUNCTION TITLE /RLNCE/CAU!! t EFFECT NO.. . . , . . , . ................................................................ .....

RB001 43C;W PUMS TRIP 10,030

T Y P E 1 G E t4 E R I C (A,9)
{

CAUSF:FAILU3! 0F (2 kilaf IN 0 3 C C 51 :UMu *0TOs CIRCUIT

PLT STA1100%

EFFECT$ TIN 55RTION OF THIS MALFUNCTION CAUS*$ T4F Q U N N ! T' 93CCW
PUMP TO TRAP. 06C;4 1U' PLY 80235URE OLCi44$ES, TwE R1004
SYiTEM L PRESSUFi ANNUACIATOD ACTUATE 3, A1D Td! STAND 9Y
R3CCd PU*,P AUTO STARTS ; SECON05 AFTER SUDDLY DRESSUR!

{REACH!S 90 PSIG. RPCCW SY3TEi PRESSU4E IMCREASEE TO N001AL ;

AND TWC :0MPONENTS C00LfD 'Y T4! PdCC/ SYiT!Y RECEIVE $LOV.

THE ANNUNCIAT09! DI4ECTLY ASSOCI^ FED 4IT THIS MALFUNCTION ARE:

REACT 9LDG CCOLISG WATER SUPDLY LO DRESS - ?i2R
(^^ A RECIRC PUMP '40 TOR C00 LINO wATEo (0 FLOW - 204*(_) B RECIRC PU1D 50 TOR COOLING WATED LO FLOW - 204M

REMOVAL OF THE FALFUNCTION RE5 TORES THE ODt4ATION Or THe
42 RELAY TO NOR'AL AND STARTC THE AFFECTED RBCCW PUMP IF
IT'S WAND SWITCk IS IN AUN.

| REF: E-213 T3CCW/R3CCW 3 U '4 5 S AiOV STARTER ELECTRICAL
SCHEMATIC DIAGRA3, M-316 SHEET 1 REACT 3R PLDG COOLING
WATER PS10v "*353 RP. ACTOR RECIRCULA'104 PVMt $YSTEMP ',1 3 .

REV. 2
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6,.rx.
-fg_,I- TABLE I.C-1.

. T
SYSTEM MALFUNCTIONS; E

MALF
. EQd

NO. MALFUNCTIONfTITLE/RANiE/CAUSE ti EFFECT NO. -l.......
................................................................. ...... q

q
RBWO2 RBCCW HEAT'5XCWA1GER TU9i LEA < 05050 i

i

TYPE GENU IC (Ar9) VARIA3LE 0-100%

| CAUSE HEAT E!Cn4T3ER tup! CRAC4IN1. 100' IEVEDITY.IS EGUIVALENT
TO A 200 GPM LEAK'AT NOPMA'. OPCRATING PPES3UTE..,

PLT STA 100%

EFFECTS INSERTION OF THIS MALFdhCTION CAUSES'THE SELECTED nectW
. HEAT EXCHANGER-TO DEVELOP ~A TU$E LEA (: AT THE INSTRUCTOR'S
SPECIFIED JEVERITY 0-1]O?., WHi9E 130% Is EQUIVALENTLTO 4
200 GSM LEAK AT NORMAL.0PEDATING FRESSURE. IF THE=LEAC RATE-
FRod THE'93CCW.$YST!M IS 39 EATER THAN.T4E M4Kiup MUa#LY FLOW
RATE FROM THE MAKEUP DEFIN-SYSTEM, o d C C '. F H E 4 0 - T A N K ' L E V E L-
DECRf43ES-AND CAUSES THE DUNNINS R6CCW PUMP'T0. CAVITATE AS-
INDICATED BY FLUCTUATING SUPPLYiPRESSURE. THE-RSCCW) SYSTEM

.

LO PRESSU1E ANNUNCIATOR ACTU1TEsi-.oND.THE STANDEY 4ECCd P LW P
-

i

AUTO STARTS 20 SECONDS AFTE* SUPPLY P4E9SURE REACHES 90.PSIG.
THi TEM * ERA *,URIS OF THE COMPONENTS-COOLED SY THEERBCCW-SYSTEM'
INCD0A;f AS THE' SYSTEM FLOW ? NREASES. IFETHE'RSCCW PUMPS;
ARE ST0PPCar: SERVICE !ATiR FL0it INTORT*E.RSCC# SYSTES
CAUSING THE RBCCW HFAO TAN < TO OVERFLOWLT01THE REACTOS-MLDGFLOOR-DRAIN SUMP. IF THE LEA < RAT fIS GREATER THAN 100'GPMr
THE-REACTOR BLDG FLOOR DRA~ SUMP'WILLTEVt.1TUALLY OVERFLOW
TO-THE-REAC(OR BLDG FLOOR.

'15 ANNUNCIATOR $ DIRECTLY ASSOCI ATED WITH THIS * ALFUNCT ION A'R E : =

REACT BLDG COOLING WATERLSUPPLY LO PRESS 212R'_-L
'

A RECI9C-PUV.P MOTOR. COOLING WATER LO FLOW 2044
8 9ECIRC PUMP MOTOR COOLING WATE9 LO? FLOW --204M
REACT 3 LOG HEADEa TAWK'HI-LO: LEVEL 212R
REACT.3LDG FLOOR. DRAIN-SUAPEHI-HIiLEVEL - 204R!

-REMOVAL 0T-THE MALFLN: TION SEDUTRES REINITItLTIATTON-
0F THE TRAINiR. ~

REF: .M-314-SERVICE WATER' SYSTEM D&ID,1M-313 SHEET-1
REACTOR BLDG COOLING NATEa stID.

REV. 2
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TABLE-I.C-1' ,

-SYSTEM MALFUNCTIONS

MALF
. _ _ .

:EQU
NO. ' MAL' UNCTION.................' TITLE /4ANGE/CAUSE $ EFFECT .NO.

....... ............ *................................... . . . . . . .

RSWO3 RBCCW NON-ESSENTI k La p VALV! A0-2253-FAILS CLOSED 02?,30-

TYPE DISCRETE-

CAUSE:T!ST SWITCH CONTACTS SHORT IN SV-??%3 CIRCUIT

PLT STA 100%

EFFECTS: INSERTION'0F THIS MAL * UNCTION-CAUS!R A 0- ? ?5 3-: TO : FAIL CLOSED.'
THIS CAUSES COOLING WATER FL'|d T0 .3E LC3T T3 TH T : CL E ANUP
NON REGENERATIVE HEAT EXCHANGER AND CLEANUP RECIRCtPUMP -

SEAL. OIL' COOLERS. RDC C W - SUPPLY.t H E A D E R _ PR E S SURE IN C RE A SE S.
-

AND CLEANUP TEMPERATURES INCRE A$ES.: WHEN NRHX OUTLET- '

TEMPERATURE' REACHES ^200 DEGREES,.TME 44CU= SYSTEM ISOLATESL
AND THE-RUNNING RWCU~ PUMPS TAI?. i

.

THE ANNUNCIATORS DIRECTLY--ASSOCIATED:WITH-THIS: N A L F U NC TION -- a RE: .

CLEANUS'NRHX OUTLET HIGH TEMo - 2049
'

GROUP II-AND III OUTSO ARD -ISCL ATION 'RELiY S NOTlRESET - 204Ms
-

REMOVAL OF THE MALFUNCTION RESTORES THELOPiRATION)'0F THE;
TEST SWITCH CONTACTS To : NORMAL-. AND 0* ENS A0-2253 IFJA _ '

DAYWELL CHILLED W ATER/3 SCC 4 AUTO LS4APOVER oH A31NOT OCCURRED.-

REF: M-327 DRYWELL-LC00 LING CHILLEDLWATEADSYSTEM P&IDr
N-31s SHEET 1 REACTOR ?LDG COOLING: WATER DBIDr--

E-213 TBCCW/R3CCW: PUMPS.440V STARTERLELECTRICAL
~

SCHEMATIC' DIAGRAM, M.1-523 PCI3.SYSTE9' ELECTRICAL
SCHEMATIC:-0IAGRAM. "
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G(3 TABLE I.C-1
SYST EM M AL FUNCTIONS.

MALF EQU1

NO. MALFUNCTION TITLE / RANGE /CAUSEi&'EFFECT NO.
.

T

RSUO4 RSCCd HEAT E X C H ul'i E R SERVICE VAT 20. FLOW OL0c(AGE 03040

TYPE: GENERIC ( Ar 3)' VARIABLE 0-100%- I

C4USEtFOULING OF RdCCW " EAT EXCHANG?R TU3ES. '10 R $5 VERITY IS
EQUIVALENT T0-TOTAL OLOCKAGE OF ALLLTHE HIAT EXCHANGERLTU?!$. -

PLT STA:100f
'

?EFFECTS:IN!iRTION OF THIS MALFUNCTION CAUSES THE SELECTED R9CCW-
HEAT EXCHANGER-TO FOUL AT THE INSTRUCTORS SPicIFIED SEVERITYL
0-100%, W H E R E .1004 I S E9UIVALENTLTO TOT %L iLOCO GE 0F ALL
THE HEAT EXCHANGE 9 TU?!S., FLO4 TH00VGH THE HEAT'EXCH41GERJ-

-0ECREASES LINEARLY WITH RESPECT TO' SEVERITY. RSCCW; SUPPLY ~
TEMPERATURE INCREASES-AND-THE-TEt*ERATURES OF T H E J C OM * 0'!E 4 T S -
COCLED BY inE hCCW.SY3 TEM'INCRia3d. 'T'IE RUNNI NG R3CU PUMPS'
TRIP WHEN THEIP SEAL TIMot RiAC'd 140 DEGREES F.'IF NRHX" OUTLET .

TEMPERATURE REACHES 200 053REESr,THE RWCU SYSTEM-ICOLATES-AND
- ("] THE RUNNING R'JC U P UMP S T RI P . -
V

THE ANNUNCIATORS DIRECTLY ASEOCIATED WITH! THIS MALFUNCTIONLARE:

REACT BLOG COOLING W ATER SUPPLY? HILTEMPL .212R- 1

CLEANUP NRHX QUTLET HIGM' TEMP - 2044-
A,BrC CLEANUFORECIRCSPUMPSC00 LINGO!ATERSHIGH1 TEMP 204R

;

REMOVAL Or THE SALFUNCTION PESTORiS THO ODERATIONicF THe
EFFECTED RSCCW HEAT-EXCHANGER.TO|NODMAL.-

REF:- 4-31o SWEET 1| REACTOR SLDG COOL!E AATER P&IDk.E-?13 '

TSCCW/RSCCW PUMPS - 480V ST ARTE1 EL ECTRIC AL. SCHEM ATIC
o
~

DIAGRAM.

REV. 2- ,
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iTABLE lic-15
'SYST EM LMALFUNCTIONS'

'

MALF E 40 .' ;;

NO. MALFUNCTION 'TJTLO/R ANGE/C AUSE; 4 E FFECT N0;
...... . ................ ..................................... ......... ......

f

RBWO5 RBCCW/T6CCW AUTC-SWAPOVER FAILURE 02270
'

TYPE: DISCRETE

C AUSE:40 SECOND ' TIME : DEL AY-- C0kT ACT - F AIL S: TO CLOS 2: 4

PLT STA:100%

E F F ECTS I NS E R T! 0N OF TH13 M ALFU NC TION ''C %U S d S . 8' ' AIL U K O F T HE ' AUTO
SWAPOVER: FEATURE OF THE A9CCW/TBCC4 SYSTEMS.- IF BOTH TBCCW~ J3

PUMP - Bx! AkiRS.. ARE 0P2N FOR- 40TSEC OND3,: TH E ALTERN ATE * SUPPLYs 1
AND RETURN-VALVES 70:THE UNIT'2? AIR COMDRESSORS (2A/B/CE12)'
A ND THE CRD PJMS- LU3E OILt COOLE R S' FAI L' TC s EPO SITION.
TEMPER ATURES OF .THE AIR C04 PRES $045 -IF. OPER ATING, ~ AND THE

-

CRD PUMP DdARING$ INCREASE ON THE PPC. RaCCW:SYSTER-

TEEPERATURE AND FLOW REMAINS' CONSTANT.. IF:THE'RBCCW'SYSTEW
IS SUPPLYING T1E T3CCV SYSTEM WHEN THE MALrVNCTION-IS.
INSERTED,-5V-2552 AND S V-23 5 4 '0 E E slE MII E, 'R E?0S ITIO N.ING-

f A0-2352, A0-1354i A0-3157,JAND STOP. DING,THE R9CCWISYSTEM.- - -

FLOW T0-Ti! TBCCW-SYSTEM.
.

THERE ARE- NO, ANNUNCI ATOR$_ DIRECTLY ' A 5SOCI ATED 'WITH THIS '.

MALFUNCTION.
_

REMOV AL -OF THE' MALFUNCTION 'RE STORES THE OPE R ATION 0F: THE"
40 SECOND TINE-DELAY CONT 1CT:zTO-NORMAL;.-AND-ALLOMS THE
RBCCW/T9CCW AUTO SWAPOVER TO-0CCUR.

,

!- REF: -M-316 SHEET 1 REACTOR 9LDG C00LINCJ WATERiptIDicM-316
!

SHEET'2 TURBINE:SLDI COOLINGLWATER * TID-E-213-
TBCCd/R8C W-PUMPS M OV.STARTiR-ELECTR! CAL

!$CHEMATIC DIAGRAM- g ;
.

y
REV.:.1
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1/29/91 SERVICE WATER

TABLE I.C.1
SYSTEMS MALFUNCTIONS

MALF EQU
NO, MALFUNCTION TITLE /RANCE/CAUSE & EFFECTS NO.
..... ...............................................................................

RRS15 RECIRC PUMP RFCW FLOW LOSS

'

TYPE:CENERIC (A.B)

CAUSE: UNEXPLAINABLE CLOC IN RBCCW LINE TO RECIRC PUMP
CAUSES TOTAL LOSS OF RBCCW FLOW

PLT STA:100%

EFFECTS: INSERTION OF THIS MALFUNCTION CAUSES THE SELECTED RECIRC PUMP
TO LOSE RBCCW FLOW, #1 AND #1 SEAL CAVITY- TEMPERATURES IM,REASE, RECIRC PUMP
BEARING TEMPERATURES INCREASE, AND RECIRC PUMP / MOTOR VIBRATIONS INCREASE.

Tile ANNUNCIATORS DIRECTLY ASSOCIATED WITH THIS MALFUNCTION ARE:

A RECIRC PUMP C00LINC WATER LO FLOW 204M.
B RECIRC PUMP C00LINC WATER LO FLOW 204M

REMOVAL OF THE MALFUNCTION RESTORES THE OPERATION OF THE RECIRC PUMP TO
NORMAL,

REF: M.351 NUCLEAR BOILER SYSTEM P&ID, M.353 REACTOR
RECIRCU1ATION. PUMP SYSTEM,

REV, 1
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TABLE'!.~C-1
~

SY$ TEM,MALFUNCTIO15,

MALF
. - .- ~

_ EFFECT NO.
EQU

NO. MALFUNCTION-TITLE / RANGE /CAUSE-32 -

1

,

SWS01 SERVICE WATER ~ PUMP TRIF -

< 01060!
t

TYPE: GENERIC (A-C)
.

-

- . .
-

.

.>

CAUSE: INTERNAL SHORT C AUSES- THI AFFECTED ? UMP- TO TRIF ON30VERCURRENT. 1

PLT STA:100%. POWER
- ,

E FF ECTS: INS ERTION O F Tri2 5 MALFUNCTION CiUSES-THE-SELECT *D Si! RVI C E - W A T E R : 6

PUMP TO TRIP. PU1P AMPS.INCREASELUPSCALE 3HA*PLYi;THE'PUMPTST '

-

SUPPLY BRE AKER: TRIPSr AND AMPS DECREASE TJ 0 4- S ER'/IC E ' W A T E R-

HEADER PRESSURi: DECREASES ANDiTHE--TEMPERATU9ES OFiTHE-
'

'|
SYSTEMS AND. COMPONENTS COOLED BY T.iE-SERVICE;WATERDSYSTEM
INCREASE. FU EL POOL - E ERVIC E . W A T EP i001TE R. P UM*3 M AY T RID ON--
LOW SUCTION PRESSURE. ~IF' THE PUMPS H AU SWITCH ^ IS .TAKEN -To
START WITH-THE MALFVNCTIONEACTIVEr PUMP 4 AMPS: INCREASE' UPSCALE'
A40 THE SUPPLY E'REA<ER TRIPS.:

'

THf ANNUNCI ATORS DI AICTLY .AS30CI ATED- '1ITH THIS M AL FUNC TION ' A_R E:
-

A/B/C SERVICE W ATER PUFP 0VLD -E21?L
A/B/C SERV!CE WATER-PUMP TRIP-ai21?L-
FUEL POOL SESVIC E WATER (TO HY LO PRESSUR E! -: 212Li

P.EMOV AL OF~'TH E M AL FUNC TION : R E STOP ES- T45 :S ERVICE 4 W AT ER' PUM2 LTO-

N O R M Ai. .

REF: ' E-169 S ERVIC E WAT ER LPUM? f13.iTVISP E A<2R; ELECTRIC AL
|. 3 CrtE M ATIC . 01 A GR AMi 3-71 I. iSE RVIC E% ATE R ESt DT EMt P%ID.
.
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1/29/91 SERVICEMWATER - 12..

TABLE I.C-1-
SYSTEM MALFUNCTIONS..

MALF [ . EQUL
'

--

NO. MALFUNCTION T!TLE/ RANGE /CAUSE't EFFECT ' NO.
....... .................. .... ................................... .... ....

SelS02 SERVICE WATER PU'4P ST9UCTURE-GATE FAILS CLO3ED. 102020-

TYPE GENERIC (A-5)

CAUSE:FAILUt! C' THE CONTFOL S. ITCH CAUSE3 r osT R A CT .1 -1 C ?TO F AIL
CLOSED IN THE MOTOR -CONTROL- CIRCUIT

-

SWSO2A .MO-2233A
SWS02B - MO-22339
S4 50?C - MO-22 39 "

SwS02D - MO-3233 A:
SWS02E - M0-32336

PLT STA: 130% DOWER

EFFECTS: INSERT!0N OF THIS 9ALFUNCTION CAUSES-TH!'SELECTFD SERVICE WATERi
PUMP ST4UCTU95 GATE T0-FAIL CLOSED.- THEcSLUICELGATES POSITION

(. INDICAIOR ON PANEL C123 !NDICATESECLOSID 300 SECONDS AFTED
MALFUNCTION IN3ERTION. A FAILUM-OF 1': UNIT ** ' INLET ~ SLUICE. "

GATEr MO-3233A~0R 40-32339 WILL'NOT A F FIC TJ FL AN" OPER ATION.- IF
E0TH UNIT 3 INLET SLUICE" GATE.ARE:FAILEDiCLOSED,-THEL 3:ESW? PUMP-
WILL LOSE-ITS INLET: WATER SUP?LY. UNIT-43<4PSW BAY LEVEL-DEC-
REASESr -AND THE 3 ESW PUMP-AND. MOTOR-DRIVENcFIREfPUS.P, I FJ 0PE- '

RATING WILL EVENT' ALLY LO3E IT!S SUCTIONL PR ESSURE: AND -CaVIT ATEJ

AS INDICATED RY. FLUCTUATING-DISCHARGESPRESSURE< AND LOSSJ0F '

COOLING T0 Trii COMPONENTS COOLED s 3Y THE LESWVPUMP. |THE-OPERATot- .

MAY INITIATTE AUTOMATIC' LEVEL CONTROL-FR00 THE? EMERGENCY: COOL--
ING WATER PESEV7I91TO THE UNIT.W3 HFSV JAYE*YnPLACINGETPE-HAND-
S4 ITCHES FOR THE UNIT'#3 INLET SLUICE.GATESSIN!THE1CLOSE POSI-
TION.- A FA! LURE 0F-1auNIT #2 INLET SLUICEMATE NILLONOT AFFECT
PLANT OPERATION. IF 30TH UMIT d2LINLET SLUICE-GATES 1ARE FAILED

'

CLOSE3, THE S~RVIC E W AT ET PUMPSr HPSW:cV1 psi 3.THi' DIESEL DRIVENt
FIRE PUMP AND'A ESWEPUMP WILL: LOSE;THEIRfINLETT: WATERLSuoPLY.
UNI T 'l2 .HP SW o AY| LEV EL DEC R E A S E S ri AN A LTME J3iRVIC E W ATE R? PUMP S
WILL EVENTU ALLY :LO SESIT15 30CTIONi2RES SUM AND: CAVITATE AS,
INDIC AT ED. SY EFLUCTU ATING1 SE RVICE W AT E R. SY ST EH cP RE SSUP E. - THE
TEMPERATURE 3 OF THE COMPCNENTSiC00LEDf3Y TME-SERVICE: WATER:
SYSTEM;!NCREASE AND THE1 PLINT 9EACTSEDYdA'*ICALLYETO Tug _(ogsL

OF SERVICE. WATER. THE OPERATOR LMAY INITIATE: AUTOMATIC LEVEL'
CONTROL FROM THE EMitt1ENCY. COOLING _' WATER PESEVOIP;TOUTHELUNITc
#2-''HPSW BAY SY+ PLACING THE-FAND S'dITCWES FOR? THE UNIT #2 INLET

,

SLUICE GATES IN-THE CLOSE POSIT!04. NOTETW ATiTHI3RWILL'ALS01O AUTOMATICALLYoTRIS THE'55dVICE WATim'outosivCLOSE'M0-4 M ESW
_ ( DISCHARGE TO THEM IOCHAfGi'P02 ,1AND-STrRTET.HEgEst ?00 STER

*
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: SERVICE WATER 113 ;._ s
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_ a

'O - S(STErt MALFUNCTIONS !,

E

TABLE"3.C-1- . i
1

MALF
- |E Q U ' N-

E0. ~

MALFUNCTION TITLE / RANGE /CAUSE 5 EFFECT
'

L N 0 '..

----...........................................--...... .. .... :..... O.... ...

>
.-

.

-

. . . . -- .

.
_ i

PUNPS. A F AILURE O F THE JUNIT ,82 AND -UNIT---83 HPSW - 84Y CRO S S: 1--

CONNE CT : SLUIC E G AT 2r . MO-2?Ni . WILL H AVC t10 EF FEC TE ONL NORM AL -- -

PLANTn0PERATION SINCE IT IS1NORMALLY_ CLOSED.'
I

- .. . -
-

.

. . 1

IF . THE OPERATOR PLACES-T85=FTILED. . . .SLUTCE $ATES + ANDS 3VITCu IN:
OPEN,: THE . SLUIC E JG ATE::WILL FULLY: 0PENr.- THENLAUTOMATICALLYL 3- E.._

CLOSE ONCE IT 42 AC H ES IT' S -FULL; 0 PEN?.POSI TION.- < -;
-i

THE ANNUNCIATORS DIRECTLYzASSOC"ATED.WITW THIS'FALFUNCTIONLARE:) [

UNIT ?'HIIH PRESSURE' SERVICE 0XATE419AY LEVEL 7: HIGH4 0W J- 205RR 0-

UNIT 3 HIGH PRESSUREJ359VICE NATE2 B AY' LEVEL f HIGH-LOW -:2d5 RR

REMOVAL 3F THE MALFUNCTION PESTORESTTHE10P,ERATIONJ0F CONTACTSJ '

1-1C: TO NORM AL AND - ALLOWS- THE- AFFECTES v1LUICE 1 AT E4 T01R5M4TN - >

'OPEN. '"

REF:- E-343 ECW SYSTEM SLUIC E ~ G A T ES ? Et.E C T 8 TIC AL' SC HE M ATIC-

-' DIAGRAM, M-33C LEM ER'iENC YlC 0 0 LING cSY ST EM. 9 31 D. <
, ,

+
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1/29/91 SERVICE WATER 14,

,

) TABLE I.C-1s
''

SYSTEM MALFUNCTIONS

MALF EDO
NO. MALFUNCTION TITLE / RANGE /C6USE & EFFECT NO.

....... ................................................................ .....

TSWO1 T3CfW PUMP TRIP 01010

TYPE: GENERIC (Ar3)

CAUSE:FAILURd 0F 41 D,ELAY li T9CCi $UMF *10T04 CIRCUIT.

PLT STA: 100%

EFFECTS: INSERTION OF THIS MALFUNCTION CAUSES THE T3CCW PUMP TO TPIP,
TBCCW SUPPLY PRESSUDE SECRiASES, THE T9CC o 9YiTEM LO PRESSUPE
ANNUNCIATOR ACTUATES, AND THE STANDSY T3CCU PUMP AUTO STARTS
2) SECONDS AF'ER DIsCHARGF PRESSUDE REACWES 7 :' P S I G . TaCCW
SYSTE" PRESSURE INC1 EASES T3 NOPMAL AND TWE COMPONENTS COOLED
BY THE TSCCW SYSTEM R EC EIVd FLOV. IF THE NON-1UNNI45 P: IMP IS
FAILED NO EFFECTS WILL ?E 0?SSRVED UNTIL T4i PUMP IS STARTED
AT WHICH TIME THE PUMP WILL NOT START.

THE ANNUNCIATORS DIRECTLY ASSOCIATED WITH THIS MALFUNCTION AR?:p_

k- TURBINE BLD3 COOLING WATdR SUPPLY LO PRESS - 212 R
ISO-PNASE BUS TROUsLE 2030-

REMOVAL OF THE PALFUNCTION RESTORES THE OPERATION OF THE 42
RELA- TO NOPMAL.

REF: E-213 TDCCW/R3CCW AUYPS 430V STA1TE1 EL:CTRICAL SCHEPATIC
DIAGRAM, M-316 SHEET 2 TUPBINE BLOG-COOLING WATER PRID.

REV. 3
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1/30/91 SERVICE WATER 15,

( ) TALLE I.C-1
''

SYSTEM MALFUNCTIONS

MALF EQU
NO. MALFUNCTION TITLE / RANGE /CAUSE & EFFECT NO.

....... ...............................--............--- ............... ... -

T3902 TBCCW HEAT EXCHANGER TUBE LEAK 06050

TYPE: GENERIC (Ar9) /A?.IA3L: 0-100%

CAUSE:TuhE RUFTJPE. 100. 85VE'ITY I? ??UIVALENT TO 200 G P AT NORN AL
OPERATING PRESSURE.

PLT STA:100%

EFFECTS: INSERTION OF THI3 MALFUNCTION CLUSES THE TELECTED TSCCW HEAT
EXCHA1GER TG DEVELOP A T U41 LFAX AT THE INSTRUCT 09'S SPECIFT50
SEVERITY 0-100%r WHERE 100% IS EQUIVALENT TO A 200 GP" LEAR AT
NOEMAL OPERATIN2 PRESSURE. Te5 STAN)ty T3 CC U D!MP AUTO STARTS
20 SECONDS AFTih THF DI9CHASGE PAESSURE kEACHE3 70 "SIG. THE
T3CCW HEAD TAN < LFVEL DEC3 EASES AND C6dSES THE RUNNING T3CCK DJMP
TO CAVITATE AS INDICATED BY FLUCTUATINO SU3DLY PRESSUPE. THE
T3CCW SY3 TEM LO PRESSURI ANNUNCIATOR AC TU 4T ES. THE TEMDERATURi3
0F THE COMPONENTS COOLED DY THE TLCCW SYiTE" INCREASE A: THE[ ') SYSTEM FLOW DECREASES AND THE PLANT REACTS DYNAMICALLY TO THEk/ INCREASE Ii1 TEMPERATURE. AN R3CCJ/T9CCW AU TC SW APOVER WILL NOT
OCCUR U1LESI IOTH T 3 C C .! PUMD ?REAKERS A?E ODEN. IF THE TBCCW
PJMPS ARE STODDEJr AS RECCU/T4CCW AUT3 S W A P .) V E R VILL OCCUR 40
SECONDS LATER WITH THE RPCCW SYSTEM WILL SUPPLYING THE CRD PUMP
L U J- E OIL C00LERS AND THF 1 A /d/C E12 AIR COMPRESSORS. SEDVICE
WATER FLOW 3 INTO tie TECC4 SY3 TEM CAU?ING THi T9CC2 HEAD TANK
TO OVERFL?W TO THE TUR3INE SLD3 FLOOR DRAIM Sul' WHICH IN TURN
OVERFLOWS TO TdE T.S. EQUIP. DR AIN SUMO. THE OPERAT00
MAY MITIuATE THE EFFECTS OF THE MALFUNCTION SY SWOOPING OPERAT-
11G TBCC. HEAT D C.iANGERS USING REMOTE FUNCTION T9WO1 OR T9WO2r OR
PRCLONG PUdP CAVITATIO4 3Y USING REMOTE FUNCTIONS T9WO4 OR T3WO7.

THE ANNUNCIATORS DIRECTLY ASSOCIATED WITH THIS MALFUNCTION ARE:

TURSINE ?LDS CO?LIti J A TER SU' PLY LO P R E S S - 71 ? P|

TURb LLDG COOLING .* tex HEADE; TAN < HI-LOW LEVEL - 212R

| REMOVAL OF THE MALFUNCTION RECUIRES REINITIALIZATION OF THE
TRA!NER.

REF: M-Jt4 SIRVICE 4ATEP SYSTEM 03IDr M-316 3HEET 1 REAC-
T04 OLOS CO?L!N1 NATE1 P 7. I D .

REV. 3
o
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SERVICE WATER- 7' '
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i TABLE I.C-1~
SYSTEM MALFUNCTIONSJ

MALF EQU
NO. HALFUNCTION TITLE /qaNGE/C40Ei.% EFFECT NO. -

,

........ ................................................................ ..... '

.TBWO3 TBCCW HEAT EXCHANGE 9 SEDVICE WATER BL3C< AGE 035.43-- ,

.

TYPE: GENERIC (ArB) VARIA9LE 0-130%-
e

. - .

. .

f
~

CAUSE: FOULING OF TECC i H E AT1 ETC 4ANGia- TUJ Ei . : 1_10 M S E V E R I T Y ~ I O
EQUIVALENT TO TOTAL BLOCKAGE =0F ALL'Mrai EXCHANGE 9 TU9E9

PLT STA:100% -

,

EFFECTS: INSERTION.0F THIS $ AL FUNC TI C'J C A U3E S' TH ? SELECT!0- T9CCd HEAT
EXCHA1GER TO FOUL - AT THE= INSTRUCT ORS SPECIFIEDfSEVEoITY?O-100%,
WHERE 100% IS EFJINLEdT?iO- TOT AL 3 LOC < AG" 0FL ALL THE H: ATL EX-
CHANGER TUhES. S E RVI C E W A TiiR? FLOW . THROUGH- T HET H E AT EXCH ANG ER--

'

DiCREASES'LINEACLY WITH RESPECT TO SEV!RITY.'T3CCW .
*

S u oPLY': H E A DE R .

TEMPER ATURE INCRE AS ES AND'.THE: TiMoiR ATU9ES OF THE . COMPONENTS
'

COOLED EY THE TSCC4 SYSTEM INCREAGE.. THE EF51 CTS 1 !

0F THE INCREASE 0 TEMPE3aTURES:"WILL: 9E1 REFLECTED-ON1THE-OPERATION-
0F THE ISOLATED P4ASE 303 'C 00L E R Sr : COND ENS A TE ' ?VM? :-'E A DINGO C00LER3e C@ PUMP LUSE. OIL; COOLERS,;ANO AIC C01?RESSORS''

-

d THE OPERATOR MAY MITIGATE THE EFFICTSLOFJTHE MALFUNCTION ~BY'
SWAPPING OPERATING HEAT EXCHA'4GERS"USINGEREMOTEEFUNCTIONS ~
T3WO1 OR T3WO2.

-r

THE ANNUNCIATORS DI16CTLY ASSOCIATED _WITH:THIS MALFUNCTION-4RE:

TURBINE BLDG COOLING WATER' SUPPLY /HI-TEMPI--212R
ISO PHASE COOLIN'i TR003LE - 203R.,

t.

-.I

REMOVAL OF THE: MALFUNCTION'RE$ TORES'THE.0P194TIONr07ETHE? EFFECTED 4

TBCCW HEAT EXCHANGER TO NORMAL.

REF: M-314 S ERVIC E W AT ER -S Y3TEr' MI D r M-31-i f SH EETi1 i3 E A C TO R 9L DG
'

COOLING WATER PSID'.-
>

REV. 3 s

.>

2

,..
.

| . u ,

a

4

>

fj. p y ef 1 4 g -y e. w- +. ,w-w -r - q ---_m" w v



MM5GJ[W@pdy$N N%qffMq?Wf@p#MMWm3WW*dTAli?bphv$w*W& "
EW r ""N9fd

g %Q # N m $ $a % ? s W W Q i W % h T h % M W ?% @~ Qry i *

-4W .,g w ~~ - ,~
M N-ifd J % m| m !E $*?' - ;. .. . ,. ,, . -.

. PESTRICTIONSLONLTHE'TITLELPAGEnclolo' .

amm 1 n -- ,

< # +i .. ., . , . , . ,... . ,6

!fgp haWF $.S : D AT AH I S SUBJ E C T TO LT HE .5 % , ,T" gw ;
.

/> ; * / o Jo JT HI
9Q0D ~ ' * !

1/29/91 '

S E RVI C E-: W AT E R '
-

^ 17 i

p -

,

f ,_
TABLE I.C-1,

. SYSTEM MALFUNCTIONS;

MALF
. EQU

NO. MALFUNCTION TITLE / RANGE /CAUSE 8 EFFECT NO.-
....... ........ ............................................... ....... ......

TSWO4 TBCCW VALVE ~AO-2352 FAILS TO RE'OSITION 02??l:

TYPE DISCRETE

CAUSE: VALVE STEM BINDC.

PLT STA 100% '

EFFECTS INSERTION OF THIS MALFUNCTION'CAUSES A0-2352 TO FAILLTO'.REPOSI-
~

TION.- IF~BOTH T3CCW PUMP BREA<ERS'ARE OPENF T45 RBCCW SYSTEM_

ATT EMPT S- TO SU2 PLY - TH E TBCCU 'SYST EM 40M E CONDS L ATEC.- THE T6CCW.
TO RSCCW RETURN VALVE:(A0-2352) DOES.NOT_DOSITION TO T4E-9BCCW
SYSTEM-WHICH CAUSES'THE>RcCCW SYS TE M TO F ILL-- TH Ei TBCCW: SYSTEP
HEAD TAN (. DEPENDING UPON.THE FLOW RATE.THAU TWE13/4" OUTLET-
LINE FROM THE CRDDPUMS: C00L E R S E AN D T HE = 1"- 00TLET ' F ROM THE tA IP.* *

COMPRESS 0RSi THE "A/S/C COPRESU R TA00!Lc" ANNUNCIATOR.May;op
MAY LNOT ACTUATE 'INDIC ATING' LOW COOLING: WATiR : FLOW- TO THE 2A/8/:
CE12- COMPRE S SO RS. . CONDENSATi PUMP TE"PE9 ATURES MTNC RE ASE AS-

INDICATED ON T I-2100 ' * T S. ? 3 r ?9e 'AND_~50~. LISO-PWASE 305 TFM-
. d PERATURES INCREASE AS -INDICATEDEBY 'THE "I90 PHASI 90STLOSS~.0F.

COOLING" ANNUNCI ATOR S EAC TU ATING~. -GENERATOR ~ AMPS'WILL= INCREASE
DUE T0 THELLOSS'0F ISOLATED PRASE;J3USLC00 LING. 'IF THE-*ALFUNC-?-

TION IS ENTERED WHEN'40-2352 IS:0 PEN'ANDiTHE RSCCW/TBCCJ
$WAPOVER SIGNAL.I3 R ES 2Ti L A0-23 5 20 DOE 0 NOT |-RISPOS ITION1WHIC H
C AUSES A REDUCED FLOW: OF COOLING. WATER FLOW?TO THE:CRD-
PUMP ' LUEE OIL.-~C00L E R3 J ANDeT4E12 A/ 9/CE12L C 01 PRES SOR Si A ND
TBCCW= WATER FLOWS-INTO THE'#BCCN2 SYSTEM.:

-THE ANNUNCI ATORS ' 0IRECTLY? AS SOCI ATED -WITHrTHIS, MAL. FUNCTION ARE:
'

S

TBCCW HEADER TANK HI-LO-LEVEL - 212L
A/ S/ C : C OMPR ES SOR.. T ROUEL E ~ - ~ ?1 ?LL
ISO. PHASE BUS-LOS3.OF-COOLING---'20SR-

REMOVAL 0F THE MALFUNCTIONtRESTORES THEIST:M ONTAO-2352:TO -

NORMAL'AND ALLOWS AC-2352 TO REPOS:T!01.-
~

|
'

-REF: 'E-213'TBCCW/RDCCW1PUMDSJ430V STARTEC-ELECTRICAL SCH:MATIC- Ii

DIAGRAM, M-316 SHEET 2 TURBINE' BLDG COOLING WATER 2PSIDr?
'M-316 SHEET 1 REACT'BLOG; COOLING: WATER PSID. <

REV. 2 r,
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1/29/91 'TURBINETCONTROL+ = ,: 0-

p(_j TABLE I.C-1
SYSTEM MALFUNCTIONS -

MALF
,. 4 . .

.' N O . -
EDU'

NO. MALFUNCTION T!TLE/ESN1E/CAVSE &1EFFECT ij
.------ --.------------------------------------------~~----------------- -----=

-!
EHH01 BYPASS VALVE FAILS CPEN 05050- 1

TYPE: GENERIC (A-I)

CAUSE: GROUND DEVELODS IN THE SPECIFTIO SIaVD MOT 0f VHIC41 CAUSES-

'THE ASSOCIATED EY) ASS VALVi T] FAILjoPIN.-
i

PLT STA: 100% !

ii '

EFFECTS: INSERTION 08 THIS M.aLFUNCT10N CAUSiS THEf71STRUCTOR
SPECIFIED BYPASS VALVE TG FAIL OPEN. -T u f nE F F ECT ED :
BYP ASS -VALVE POSITION,I ADIC ATOR;0N P ANEL- COSB. INDIC ATESJ d

OPEN. THE-SERVO VALVE CU1RENTMINDICATORLON PANELLCOSei ' ;

INDICATES THAT AN OPEN' CURRENT (P0SITIVE) IS" APPLIED T01THE'. :;
EFFECTED 3E9.VO MOT 04 . 4

STEAM FLOW INCREASESr:REACTQR PRES $URE-AND-REACTOREPOWEREDECREASE-
'

AND THE EHC SYSTEv THROT FL:iSL ThE CONT?CLL VALVES JTO: MAINT A TNt

THE PRESSURE SETP0 INT. CONTAOL1 VALVE POSIT-IONSLINDICAT-
THE CHANGI IN POSITISN AND gin!a A?D*. -00T PJi 'D E C RE A * :C'.

(_ 3YPAS3 JACK OPERATION WILL H' AVE NO EFFICT ON THE FAIL 50 iL BYPASS VALVE'S PO SITIONi- .NOR WI L . A ' L0if =C ONS ENS E R V 4 CUU* -
'

SHUT THE AFFECTEDiVALVE.
|

'

,

THE ANNUNCIATORS DIRECTLY-ASSOCIATID WITH THIS' MALFUNCTION;ARE:
,

MAIN STEAM LINE SYPASS VALVE-.C?EN ~i:208 R' |
-

!
.

!

REMOVAL-07.THE' MALFUNCTION #2STSREb 7Hi OPERATION-O''THE: i
VALVE SERV 0 HOTOR TO NOAMAL ANO-CL'JSI5?Tdi *YDASSEVALVEL !
IF A CLOSED' CURRENT IS AP*LILD FROM'THE SYSASS CONTROLJUNIT.: !

!

.REF: N-2-371-1LMAIN TUPi!NE s ya EH C S Y ST Ei DS E<i 1- 2-5 02J
SVPASS VALVE'P0SITIONING UNIT SCHEMATIC? WIRING
; DIAGRAM. '

REV.- 2
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'1/29/91 TUR5INE CONTROL 1
,

[ ) TABLE I.C-1
-' SYSTEM MALFUN TIONS

MALF EQU
NO. MALFUNCTION TITLE / R ANGE/ C AJSE & EFFECT NO.

....... ................................................................ .....

EHH02 BYPASS VALVE FAILS CLOSED 05050

TYPE: GENERIC (A-I)

CAUSE:0 PEN DEVELOPS IN THE $2ECIFIED VALVES SERVO 10 TOR wuICH C4USES
THE ASSOCIATED BYPASS VALVE TO FAIL CLOSEh.

PLT STA: REACTOR STARTUP

EFFECTS: INSERTION OF THIS MALFJNCTION CAUSES THE I J S T R 'J C T O R
SPECIFIED 3YPASS VALVE TO FAIL CLOSE], IF OPEN. THE
EFFECTED SYPASS VALVE POSITION INDICATOR ON PANEL COS9
INDICATES CLOSED. THE SERVO VALVE CURRENT INDICATOS ON
PANEL C0dd WILL INDICATE THE ODEN 04 CLO3ED CURR5NT F909
THE BYPASS VALVE CONT ROL UNIT Av>LIFIERi THE DIRECTION AND
MAGNITUDE OF THE OPEN/ CLOSED CURRENT DEPENDANT UPON EHC
SYSTEM AND PLANT CONDITIONS. TWE V;LVE d!LL NOT RESPON)
TO ANY EHC SYSTEM SIGNALSr INCLUDING THE MANUAL SYPASS

'~N JACK. ST AV FLOW DECREAsiSr L: 3 ACTOR PRES $URI INCOEtSESp
qj AND THE EHC SYSTEM OPENS THE SEMAINING ?YDASS VLLVES TO

MAINTAIN IT'S PRESSURE SETDOINT. IF DhESSURE CAN NOT se
MAINTAINED BY THE Or!RATI3N OF THE REMAINING 9YPASS VALVESr
REACTOR PRESSURE INC* EASES CAUSING A HIGH REACTOR PRISSURE
OR A HIGH FLUX SCDAM.

NO ANNUNCIATJRS ARE DIRECTLY ASiOCIATED JITH THIS MALFJNCTION.

REMOVAL OF THE MALFUNCTION REST 01ES THE OP: R ATION O F THE
VALVE SERVO MOTOR TO NODMAL AND OPENS THE 3YSASS VALVE IF
A OPEN CURRENT IS APPLIED FROM T.dE BYDASS CONTROL UNIT.

REF: M-2-371-1 MAIN TJE9INE AND EHC SYSTEM GEK. M-2-502J
SYPASS VALVE POSI"IONING UNIT SCHiMATIC WIRING DIAGRAM.

REV. 1
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;f y
'V. TABLE <I.C-1: . .

SYSTEM. MALFUNCTIONS. q

MALF-
.. _

.
- - EQU

...... ......... ...........' UNCTION TITLE / RANGE /C&dSE|B'EFFECT - No.NO. -MAL
..... ..................................... ...... .

EHH03 BYPASS VALVE STICKS OPEN- !05060-

TYPE:0ENERIC ( A-1 )'
'

, .
. .

STEM.CAUSE: MECHANICAL SINDIN9 0F

PLT STA:STARTUP
i

= .
- !

E FF ECTS INS ERTION O F' THIS MALFUNCTION .C A USES :THE ? INSTRUCT 3 1

SPECIFIED SYP ASS VALVE TO STICK: ON: IT ' S- OPEN SE 47.:
BYP ASS VALVE.~ POSITION ._INDIC ATION ON-PANrL C3831WILL- ,

INDICATE THAT=THE BY? ASS-VALVE IS 1000 0P EN . 1THE : E F F E CTE D : .1
V ALVE WILL NOT- RE S POND _.'T 0 c ANY - CLO S E S ! 3 N AL3- F ROM TH E EPC -' SY STE9 - 0

AND WILL NOT CLOSE IF'A HIGH CONDENSER'#RESSUAE (LOW: VACUUM)1
CONDITION OCCURS. THi SERV 01 CURRENT INDICATION ON4 PANEL j
COBS WILL CONTINUE TO INDICATE'THE CORRECT CURRENT SIGNAL
F ROM Trt E SYd A S S V A LVE C ONTROL :. UNIT - SE RVO -_ AliPLI FI E Rr H0 4EV'R |
IT WILL ' NOT E F F E CT THi F AILED 19YS AS S V ALV E' S POSITION./} .

q

O THE ANNUNCIATORS'DIRECTLY' ASSOCIATED WITH:THIS.: MALFUNCTION-ARE:
-)

MAIN STEAM LINE BYPASS VALVF OPEN'~-1203R .:

REMOVAL OF'THE MALFUNCTION' RESTORES:THE AFFECTED' VALVE;
STEM - TO NORM AL. AND CLOSES THE OYPA S$ 1V ALVES-IF

.~ -- i

A CLOSE CURRENT IS APPLIED ~ FRO'1 THE-eYPASS(CONTROLTONIT.- ]
'

REF: M-2-371-1 MAIN.TUR3INE ANF E4C SYSTEMiGEC.- ,
o
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MALF
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EQU
NO. MALFUNCTION TITLE / RANGE /CAUSEft: EFFECT NO.
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EHH04 EHC HYD9AULIC PUMo TRIP 010'40 '

TYPE GENERIC (A/3)

CAUSE: CONTACT 2-2C Id EHC~ PUMP C00T40L Sd!T CC FAI L i C L0iED.?

PLT STA 100*; POWER-

EFFECTS: INSERTION OF THIS-MALFUNCTION CAUSES;THE1 INSTRUCTOR 4

,

SPECIFIE) EHC PUMP T0-STOP.- -EHC FLUID PRIS3URE
DECREASES |(PANEL C0f,A).' AT 1300cLBi THE|STANO3Y -i
PUMP ST ARTS IF -IT S CONT ROL ' 3 WITCH ?IS :-IC AUTor.' AND
THE' PUMP RUNNING INDICATING LAMPS WILL' INDICATE
THAT THE PUMP'HAS STOPPED. 15 EhCEPRESSURE RE;C9ES
1100 L33s THE MAIN TU43INE.. TRIPS AND THE'oE4CT09--

SCRAMS. IF THE OPERAT39. ATTE"aTS TO TEST \RT-THE
TRIPPED EHC PUMP / IT WILL IVMEDIATELY TRIO.- IFlSOTH
EHC PUMPS ARE FAILED, THE;SYPASS. VALVES, VILL

. ._

^

($ OPERATE TO~ CONTROL. REACTOR DRESSUPE'AFTE4.THE1 SCRAM.i
\ UNTIL THEIa = ACCUMUL ATORS- ARE IXHAUSTED.- 9

THE FOLLOWING: ALARMS ARE.DIRECTL'Y ASSOCIATED WITH1THIS
'

MALFUNCTION:

ALARM * A SE L'- ,

'EHC LO PRESS TRIP- C20SR
EHC STAND 3Y PUMP START C233L1

REMOVAL 0: T H I S ' M A L F.U N C T I 6tl c. E T U R N i THE|00E9ATION1
OF CONTACT 2-2C TO NORMAL.

' "[

REF: E-111 T-G EHC FLUID < PUMP.450V'CKT13XR3 ELECTRICAL
S C H E M A TI C c D I A GR A3, ; M-2-1_2 3 J -11: TJD'IINE CONT 20Li
DIAGRAM.-

REV. '1
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k TABLE-I.C-1
SYSTEi MALFUNCTIO!lS' ]

MALF
. .. E00 HNO. MALFUNCTION TITLE / RANGE /CAUSE't-EFF9CT =

!

....... ............... ................................................ .NO.-....

4EHL01 PRE SSUR E R EGut. ATOR F AIL S HIGH- 04040--

TYPE: GENERIC.(A/P)

C AUSE:SHORT IN THE -5< RESISTot R10 IN T9 PRIM AoY = (SECOND tRY).:PRESSUREj
AMPLIFIER CAUSES THE=RETDOINT SI4NAL TO GO TO VAXI*,UM.

PLT STA: 100% POWER !

EFFECTS: INSERTION OF THI$ -MAL 8 UNCTION C AUSES THE. IN ST*UCTOR
SPECIFIED PRESSURE REGULATOR.T01 FAIL HIGH.~ -.THE SPECIFIED:
PRESSURE SETPOINT .IiDIC ATION 'ON TH% TUR9IVEy:0NTROLE PANEL;
INCREASES FULL SCALE. IF-THE:10 PSI-SIAS:ISCINITIALLYLSET ON'
THE E(A) REGULATOR-CA(1) IS IN C ONT RO L 3 r? * A IL iti ;TH E -~ 4 0 3
REGULATOR WILL CAUSE.IN 89(A)'IN' CONTROL' L AMP- TO: ILLUMINATEz

-

ON THE TURBINE CONTROL PANEL.|THE TCV'3 WILL:!NITIALLY CLOSE
AND REACTOR PRESSURE--AND POWER WILL--INCREASE. THE-TCV'S WILL
REOPEN, REACT 03, PJ4ER ANT G ENER A TOR : TJE- ILL 8ETUS?O TO 100% .
WITh 'RE6SURE ON PI-2134-AN3 21A5~0NLTHE TU9BINE> CONTROL DANEL ~1,

\
INDIC ATING ABOUT- 10 'PSIG. HIGHER THAN ~ INITI ALLY.- _F AILING THE '

~

-

B(A) REGULATOR HIGH WITH.THE A(9)~INlCONTROL INITIALLY- WILL
HAVE NO.EFFECT OTHER T1AN'THE SET *0 TNT INDICATIONiFAILUDE.-

,

THERE-ARE NO ANNUNCIAT3RS ASSOCIATED NITH-THISL. MALFUNCTION..

REMOVAL OF THE MALFUNCTION RESTORES THE-ODERATIONf0' l
RESISTOR R10 TO . NORM AL, A ND ALLO 4S~.THE PRESSURE ~ REGULATOR '

TO RETURN TO NORMAL OPERATI0_N.

REF: M-2-371-1- M AIN TUR5INE AND EHC;SYSTEr GEKe M2-560-5' '

SH. 1 PRESSURE CONTROL . UNIT L SCHE M ATIC1 WIRIN'i DI AGR AM.

-REV. 3
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EHLO2 PRESSURE REGULATOR FAILS LOW 03033

TYLE: GENERIC (A/S)

CAUSE:0 PEN IN THE SK RESISTOR R10 IN THE PRIMARY-(SECONDARY)
PRESSURE AMPLIFIER CAUSES THE S ETD3 INT !IGN AL TO GO T^
MINIMUM. )

1

PLT ST A:100% POVEC ]
i

EFFECTS: INSERTION OF THIS etALFUNCTION WILL CAUSE THE AFFECTED ;
REGULATOR SETDOINT TO FAIL LO4.. THE AFFECTED REGULATOR |
SETPOINT INDICATION ON THE TJR9INE CONTROL-DANEL FAILS '

00WNSCALE. THE TCV'S OPEN UNTIL THE LOAD LIMIT SETPOINT
IS REACHED. THE SPV'S WILL OPEN UNTIL THE MAXIMUV-COM3INEo.
FLO. LIMIT IS RCACHE0r REACTOR STEAM FLOW INC4 EASES, REACTOR

i
PRESSURE DiCREASES. TH2 INCREAS!D VGIO FORMATION IN THE CORE '

CAUSES REACTOR POWER TO DECREASE. WHEN PRi3SURE DECREASES TO[^T B50 PSIG AN MSIV ISOLATION 0CCU45. THIS CiUSES A 'E3CTOR SCRA*
,

\s ,1
A TURSINE TRIP WILL OCCUR ON REVEoSE POWER._THE SRV'S'WILL-CONTROL !

<

RPV P9 ESSURE, HaIC ANO RCIC WILL CONTROL RPV LEVEL.

THE ANNUNCIATORS DIRECTLY ASSOC!ATED WITH THIS
MALFUNCTION ARE:

MAXIdVM COMBINED FLOW' LIMIT IN CONTROL-2JdR
MAIN STEAM LINE SYP ASS VALVE 00EN - 2089-
SYSTEM I MAIN STEAM PRESSURE LOW 203AA--

SYSTEM II MAIN STEAM DRESSuoE LOW - 20389

REMOV AL OF THE MAL FUNCTION RETURNS THE OPER ATION OF
RESISTOR 310 TO NORMAL AND ALLOWS THE PRESSURE REGULATOC-
TO OPERATE NORMALLY.

REF: a-2-3 71 -1 MAIN TUR5INE AND EHC SYSTEM GE<e M2-560-5
SH. 1 POESSURE CONTROL UNIT-SCHEMATIC WIRING 01AGDAM.-

REF. 3
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EHLO3 PRESSURE REGULATOR C3CILLATION 04020

TYPE: GENERIC (A/3)r VARIABLE (0-1004)

CAUSE: ELECTRONIC FAILURE CF INDIVIDUAL PRESSURE TRANsYITTER CAUSES
OUTPUT TO OSCILLATE WITH A 30 SECONO PERIO). 10'4 S EVE RITY
IS EQUIVALENT TO A 50 DSIG OSCILLATION OR A 100 pSIq oEA<
TO PEA < CHANGE.

PLT STA:100% PCWER

EFFECTS: INSERTION OF THIS .1ALFUNCTION CAUSES THE INiTRUCTOC
SPECIFIED PRESSURE REGULATOR TO OSCILLATE. AT 10 0 *:
SEVERITY WITH A PRESSUhE 9EGULAT00 FAILED, A MAIN STEAM
PRESSURE INDICA' ION ON TH: TUR3INE CONTROL PANEL (PI-2134)
WILL INCREASE 50 PSIG FROM IT'S PRESINT VALUER THEN DECREASE
TO 50 PSIG LESS THAN IT'S ORIGINAL VALUE EACH 30 SECONDS.-

fy WHEN THE A RdACTOC PRESSU)E INDICATION INCREASFS (ON DI-2184),
! ) THE C3NTROL VALVES OPENr S T E A 't CLOW INCREASES, REACTOR''

PRESSURE DECREASES, R ACTOR POWER DECREASES, AND GENERATOR
OUTPUT INCREASES. AS THE A PRESSURE INDICATION DECGEASes.
ON PI-2184 THE CONTROL VALVES CLOSE, STEAM FLOW OECREASES,
REACTOR PRESSURE INCREASES, REACTOR POWER INCREASE $r AND
GENERATOR OUTPUT DECREASES. B PRESSURE REGULATOR WILL TA<E
CONTROL AND MAINTAIN REACTOR "RESSURE WHEN A MAIN STEA9
PRESSURE INDICATION DEC EASES LESS THAN 11 DSIG'FROM 3
PRESSURE INDICAT07 (P I- 21 * 5 ) WITH THE "O IN CONTROL" LAMP
ILLUXINATING ON THE TUREINE CONTROL PANEL. AT 100%-

' SEVERITY WITh ; PRES $URc REGULATO) FAILED, 9 MAIN STCAM
PRESSURE INDICATION (>I-2135) 0SCILLATES 30 PSIG ADOVE AND
SELOW IT'S ORIGINAL VALUER AND HAS SIMILAR EFFECTS AS THE
A PRESSURE RISULATOR FAILURE EXCEDT a PoESSURE REGULATOR
WILL ONLY TAKE C O N T R C L '*'H E N IT IS 10 P5IG O' GREATED THAN
'A' MAIN STEAD *RESSU E INDICATCR.

1

2

AT HIGH SEVERITIESr THE REACTOR POWER SWINGC MAY SE SUFFICIENT
TO CAUSE A SCDAM ON HI A?RM FLUX.

NO ANNUNCIATORS ARE DIRECTLY ASSOCIATED WITH THIS MALFUNCTION. a

REMOVAL OF THE FALFUNCTION 9ETUDNS THE ODERATION OF THE
PRESSURE TRANSMITTERS TO NORM.AL.

|

l' 2EF: M-325 MAIN S T E A 'er ifo4S' t CROSSA40VNO P$!De .

w- '-2-371 -1 MAI4 TUR3I15 aN: EHC sYET13 3Er, v2-56J-5,

_
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Cl) TABLE I.C-1

SYSTEM MALtUNCTIONS 1

MALF EQU
-NO. MALFUNCTION TITLE / RANGE /CAUSE & EFFCCT NO.

....... ................................................................. .....

EHLO4 MAIN TUP 3INE ACCELERATION RELAf FAILURE 021,0

TYPE: DISCRETE

CAUSE: ELECTRONIC FAILURE OF ACCELERATION RESERENCE CIRCUIT
CAUSES FAST RATE CONTACTS TO CLOPE

PLT STA:TUABINE STA;TUa

1

EFFECTS: INSERTION OF THIS MALFUNCTION CAUSES TH' TUR3INE
SPEED CONTROL UNIT ACCELERATION SIGNAL TO FSIL TO
ITS MAxIMui V ALUE. IF THE TU83INE SPEED IS EQUS L.
TO ITS SELECTE) $>EEDr THEN *.0 EFFECTi VILL'9E SEEN
BY THIS MALFUNCTION. IF A SPFID ERROR EXIST $r THEN
THE TUR3INE WILL ACCELERATi AT A30VT 163 rom 04TIL
THE SELECTED S?EED IS kEACHED. It THE tut 3INc_I3
NOT WARMED UD PRIOR TO THE INSE9 TION OF THd

7s MALFUNCTIONr THEN EXCESSIVE TURRINE VIBRATION AND
(' ') POSSIBLY A HIGH V!3 RATION TRID MAY OCCJR. TH E

ALCELERATION CONTROL UNIT ON PANEL *40SA WILL N0*
BE OPERATIONAL DURING INSERTION OF T HIS - M AL FUNC TION.
THE CONTROL UNIT WILL SHOW THE ETADTU? RATE
SELECTED ;UT WILL NOT RESDOND TO THE R ATE S ELECTES.
THE ALARMS DIRECTLY ASSOCIATED WITH THIS MALFUNCT!0"
ARE:

ALARM PANEL'
TURBINE HI VIBRATION C?33L
TUR6INE HI VIBRATION TRID C203R-

REMOVAL OF THIS MALFUNCTION WILL RETURN THE SDEED
CONTROL UNIT TO NORMAL OPfRATION.

REF: M2-371 MAIN TUP 3INE GENERATOR GET SPEED CONTROL UNIT
S E CTIONr _M 2-511 J-3 S PE ED CONTROL UNIT SCHEMATIC DIAGRAM.

REV. 1
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S Y ST'EM M ALFUNC T IONS

MALF EQU
NO. M ALFUNC TION TITLE / R ANG E/ C AUSE & EFFECT NO.

....... ................................................................ .....

EHLOS LOAD SET FAILURE 03070

TYPE:DISCRETEr VARIACLE (0-100%)

CAUSE: ELECTRONIC FAILURS OF LOAD SET POTENT!0METip CAUSES OUT'UT
TO FAIL. 100% SEVERITY IS EQUIVALENT TO 100% OF LOAD SET RANGE.

PLT STA: GENERATOR SYNCH 409IZATION

EFFECTS: INSERTION OF THIS MALFUNCTION CAUSES THE LOAD SET POTENTIOMETER
TO FAIL TO THE INSTRUCTORS SoECIFIE) SEVE:ITY 0-100%e WHEoE
100% IS 100% OF THE LOAD SET PANGE. AT 100Y SEVERITYr NO
EFFECTS WILL BE 09 SERVED DUE TO T"E E4C SY3 TEM MAINTAINING
REACFOR PRESSURE AT IT'3 PRESSURE SETDOINT. HOWEVERi IF THE
BYPASS VALVES ARE OPEN CONTROLLING DRE S SU'E WIT H THE LOAD
SETPOINT MAINTAINING GENERATOR LOAD AND THE LOAD SET DOT IS
FAILED AT 100%i THE CONTROL V4LVES WILL OoEN A4D THE OYD ASS
VALVES WILL CLOSE UNTIL THE PRESSURE CONTROLLER STOPS THE

T'T CONTROL VALVEE FNOM OP NING OR THE LOAD LIMIT S:TPOINT IS
s_) REACHED. GENERATOR LOAD INCREASES. IF THE LOAD SET POT IS

FAILED AT 0% THE CONTROL VALVEi CLOSE, REtCT07 DRESSURE
INCREASES, AND THE 9YDASS VALVES OPERATE TO ATTEMPT TO MAIN-
TAIN REACTOR PRESSURE. IF ST:AM FLOW IS GREATER THAN APPROX..

25% THE SYPASS VALVES CAN NOT CONTROL PRESSURE AND REACTOR
PRESSURE WILL CONTINUE TO INCREASE WITH A RESULTANT INCREASE
IN REACTOR POWER. THE REACTOD WILL AUT0"ATICALLY SCRAM DUE
TO EITHER HIGH FRESSURE OR HIGH FLUX. OPERATION OF THE LOAD
SET POTENTIOMETER ON THE TURBINE CONTROL *ANEL WILL NOT

! EFFECT THE LOAD SET SI 3N AL 'w HIL E TH E M AL F'JN CTION IS ACTIVE.
THE OPERATOR CAN CLO3E THE COST *0L VALVfSe IF DESIREDr USING
THE LOAD LIMIT POTENTIOMETER.

THE ANNUNCIATORS DIRECTLY ASSOC'ATED VITH THI3 MALFUNCTION ARE:

MAIN STEAM 3YPASS VALVES OPEd - 2039,

REMOVAL OF THE MALFUNCTION RE! TORES THE OPERATION OF THE
LOAD SET POTENTIONETER TO NORMAL.

REF: X -371 MAIN TUR9INE GENE 1AT]o GE4 LOAD LIMIT CIoCUITS
AND LOGIC SicTIONi v2-5?9-J-1 LOAD CONT 90L UNIT
SCHEMATIC DIAGRAM.

REV. 2'-s
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SYSTEM-MALFUNCTIONS i

MALF
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NO. MALFUNCTION TITLE /RAN?ElCAUS! % EFFECT4 .NO. (
----.-- ----------.....-------------------------------------------------

|- - - - - - .

I
EHLO6. LOAD RUNBACK FAILS T) TERMINATE

.
-

jC003-

TYPE: DISCRETE )

CAUSE:FAILUo.E OF RdLAY.Xt(L-204 IN. LOAD REFERENCi CISCUIT.
,

.;
PLT ST A 130% POWE R -

EFFECTS: INSERTION OF THIslMALFUNCTION C AUSiS THE- LO AD1 REFERENCE-
MOTOR TO DiCREASE1-THE- LOAD-REFERENCi SIGNAL IN-THE-
LOAD CONTROL UhI'T TO'ADDR0XIVATELY 0 WHEN ANY. LOAD RUNB4CKJ
SIGNAL IS RECIEVED. THE CONTROL: VALVES EXCEPT LOSS OF-
STATOR COOLING: CLOSEi- GENER ATORJOUTSUT DECREAsis TO Or
REACTOR PRESSURE INCREASES, AND RE4CTOR DOWiRDINCREASES.
THE BYPASS VALVES OPEN A:iD ATTE 9 TDTO CONTROL REACTOR' PRESS.
SINCE THE BYPASS VALVES CAN PASS.ONLY'APPP0X. 25 LSTEAM!
TLOW, REACTOR PRESSURE CONTINUE S TO INC D E AS E WITH A'RESULTJNT-
INCREASE IN REACTOR POWER DUEcTO VOID" COLLA *SE. !THE #EACT00',-) SCAA1 DUE TO'HIGH PRES 3 ORE, Oc HIGH FLUX. OPERATION OF THE

t
V

LOAD LIMIT POTENTIOMER:-OR THE'LOADLEET 20TENTI0 METER WILL |
NOT EFFECT THE LOAD SI6HAL'.

THE ANNUNCIATORS DIRECTLY ASSOCIATED WITH--THIS
MALFUNCTION ARE:.

-

MAIN STEAM BYPASS VALVES OPEN '20:!R

REMOVAL OF THE MALFUNCTION-PETURNS THE 0DERATIONLOFLRELA'Y
X<L-209_IN THE LOAD REFERENCEiCIdCVIT'TO NORMALLAND ALL0iS:
THE OPERATOR'TO LOWER'THi LOAD LIMIT-POT.T0 0 TO RESET

-tie'RUNBAC<-SIGNAL IN THE_LOAB.LI*IT CIRCUIT.:
-

REF: M2-371' MAIN-TUR3INE GENERATOR GEK LOAD: LIMIT. CIRCUITS
=AND LOGIC SICTIONe'y2-!?9-J-1 LO AD .- CONT ROL1 UNIT-
SCHEMATIC DIAGRAMr M2-371LMAIN TUR3TNE.G K FIG. 4 3 - 5 ~. -
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1/29/91 TURSINE CONTROL 11,

( ~
SYSTEM MALFUNCTIONS

TABLE I.C-1

MALF EQU
NO. MALFUNCTION TITLE / RANGE /CAUSE & EFFECT NO.

....... ................................................................ .....

MTA03 TURBINE HP VALVE FAILS CLOSED 06110

TYPE GENERIC (A-H)

THE FOLLOWING CCMDONENTS A9E ASSOCIATED WITH THIS MALFJNCTION:-

A: MSV-1 0: MSV-4 G: CV-3
B: MSV-2 E: CV-1 H: CV-4
C: MEV-3 F: CV-2

CAUSE: MECHANICAL FAILURE OF DISC DUMP VALVE.

'LT STA:100%

EFFECTS: INSERTION OF THIS MALFUNCTION CAUSES A MAIN if0P OR CONTROL VALVE
TO FAIL CLOSED. THE ACFECTED VALVE'S POSITION INDICATOR
INDICATES CLOSED. REACTOR PPESSURE INCREASES AND REACTOR POWER

INCREASES. MAIN TURBI4E FIDST STAGE E(HAUST PRESSURE
(~} DECREASESi GENEAATOR OUT UT DECREl'~Si (1D A REACTOR HALF
'w _) SCRAM OCCURS DUE TO A CONTROL VALVE FAST CLOSU9E TRIP SIGNAL

BEING PROCESSED FROM THE FAILURE OF IT'S DI S< DUMP VALVE.
THE TUR3INE CONTROL SYSTEM OPEls THE OPERATIONAL CONTROL
VALVES TO CONTROL REACTOP PFES$URE. REACT 01 PRESSURE DECREASES
TO NORMAli AND REACTOR POWER DECREASE 9 TO NORMAli A POWER
INCREASE OF 10% M AY BE EX=ECTED. IF 'A STOP VALVE IS FAILED
/ERSUS A CONTROL VALVEr THE SAME EFFiCTS WILL BE 09 SERV:D
EXCEPT A SMALLEF P0WER !NCREAc! WILL BE 033ERVED. IF THE
NUMBER 2 SV IS CLOSED THE REMAINING SVS WILL CLOSE AND CAUSE
A SCR AM IF POWER I S G R E '.T E R T H A N 30%.

THE ANNUNCIATORS DIRECTLY ASSOCIATED WITH THIS MALFUNCTION ARE:

TUR8INE STOP VALVE CLOSUDE TQIP - 205L
TURBINE CONTROL VALVE FAST CLOSURE T RI P 205L-

REACTOR NEUTRON MONITORING Sf3 TEM TRIC 205L-

AFRM HIGH - 205R
APRM HI-HI INOPERATIVE - 205R

REMOVAL OF THE YALFUNCTION DESTORES THE OPERAT!ON Of
THE AFFECTED VALVES DISK OUMP VALVE TO NORMAL.

REF: r-2-371-1 MAIN TURBINE AND EHC SY ST EM GEXi M2-12SJ
TUR3INE CONTROL DIAGRAM, M-303 MAIN STEAM SYPASS AND

x LROSSAROUND 3YSTEM P31).7

x
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. , TABLE I.C-1
SYSTEM MALFUNCTIONS

MALF EQU
NO. M AL FU NCTI ON TITLE / R ANSE/ C t JSi & EFFECT NO.
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- 1/29/91
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; - TU4BINEtCONTROL: y 13; R
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!

|/ . - TABLE I.C-O
| SYSTIM MALFUNCTIOVS'

RALF 'E00,
,

NO. MALFUNCTION TITLE /RAN?sE/CAUSE- P EFFECT- .NO.

_ . . .v1MTA07 TUR9INE:LP VALVEiFAILS CLOSED ~ :070904 1
.

,

- - j
TYPE: GENERIC 1A-L) 1

< -3.

.
_

C AUSE : F AILUR E O F. DISK DUMP VALV E., L'

1

PLT.STA:100%
-i

#

!

EFFECTS: INSERTION OF THIS MAL'UNCTIONDCAUSES~THE=INSTouCT0*ES >

SPECIFIED-INTERCEPT VALVE OREINTERCEPT1 STOP V AL'/ E .29 AIL; j)
s s

,

CLOSED. THE VALVES 1 ASSOCIATED VITH THIsMALFdNCTION'AP.E:

A:IV-1. .E:IV-3 -I:IV-5
B:ISV-1 F ISV-3 W: ISV-5:
C:I/-2- G : I / -C: K:IVei

'

4

D : I S'V- 2 H:13V-4 L:ISV-6'
,

i

THE ' SELECTED IV OR :I3V INDIC ATES' CLOS ED .ONLDAWELJCOB:3. x1F .
'

'' INTERCEPT V 4LVE #1,13/ 0R S5s IS : AILEDi THR AS;0CI ATE 3 IVJ
SLAVE-VALVE WILL' AUTO CLOSE?WHENETHE FAILED 1INTERCEPTEVALVE)u~

~

IS 50% OPEN. FOR EXAMsLEVIF IV-1"Is FAILE0r THEN!TV-4 |
'

'

ST ARTS . CLOSING 'wHEN LIV-14IS' 50% 'OPEN. 'THEiASSOCIAT30.Lo
.

'

TURBINE'S INLET-PRESSUREr SEVENTHi?EIGHTHi TENTyrLAND-
TWELFTH STAGE' PRESSURE DECREASES.-.THELASS1CIATEE MOISTU9E
S EP AR ATOR D/P -INDIC ATOR(S) |D5 C RE A SEJT0 s ? O'=|ANO DTHET OTHER.
MOISTORE'SEPERATOR D/P'-INDICATORSiINCREASE.UTHEfASSOC. f.S.>c

-DRAIN-TANK LOV-LEVEL ALART ONo20SRSANNUNCIATESM MAIN 1 STEAM;
,

FLOW DECREASESe REACTORLPRESSTAND? POWER" INCREASES,SGENE8AT00
0UTPUT: DECREASE $i.THE TUR3INEiCONTROLESYSTEM OPENSJTHEvCONTROL!
V ALVES AND/OR BYPASS VALVU TO L MAINTAIN : REACTORiPRESSURE L AT THE'. q
PRESSURE REGULATOR SETPOINTi-REACTOR 4FRISSORd= DECREASES NITH A
RESULTANT DECREASE IN REACTORjPOWER. .'MAIF STEAM: FLOW >-

INC RE ASES TO IT'S! ORIGINAL '-VALUER rGENER ATORJOUTPUTJ INCRE ASES,
AND THE PRESSURES ASSOCIATED WITH THE'LP)TdRBINESJTHATLD0s

~

NOT HAVE FAILED' VALVES INCREASE.- 'TNEtFEED' VATER iiEAT:93'
ASSOCIATED WITH THE AFFECTED4LPETU13INEj.lILL' RECEIVE' LEGS-
HEATING STEAMJAS-INDICATED SY LOWER DRAIN TEMPERATURESiAND| 1

'

LOWER-.FEEDWATER TEMPERATURES.'JTHE1 TEMPERATURES:CF THE. ~l

HEATERS ASSOCIATED WITHnTWE!OTHER LP TUR9INESaINCREASE M =t
.

STE Ad PRESSURES AND ' FLOWS THRUs THE TU49?NTS. I AIC RE4,SE. ' "
. REACTOR POWER INCREASES SLIGHTLC DUE-TO LOWER F.W. INLETTTEMP.. 1
THI S ' RESULTS"IN : A - SLIGH T INCRE A SE IN -CEN. :0UTPUT. l

. ANNUNCIATORS DIDECTLY ASSOCI ATED WITH THIS "ALFUNCTION: ;

1

.. |

1
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1 /29/ 91 = TURBINE CONTROL:
~o

,m~ . .m

Li g 7 .;:: . : :

'
- 1ABLE I.C-1

.. -

_ SYSTEM NALFUNCTIONS

(; MALF
EQUI- NO. -MALFUNCTION > TIT /.Ei'AN MIC*tJ$E 3 EFFECT -NO.

. .

,

.......................................m.......... ..... ............... .....
1

McISTURE-SEPERATCP DRAIN |T4NO L0 ell.EVEL - 20TR-

REMOVAL OF~7HE' MALFUNCTION' REST 0kES-THE OPER ATIONL OF :TH' |
'

DISK = DUMP V ALV!S TE NCRM As.i AN D -SP E it -- Trik AF FICT D V 4 LVIe

IF'Ah OPEN-SIGNALuIS *P.ESEN7 FROM.THE:TUR3INE CONTROLiSYSTE %
_ a.

REF: X-304.TUR31NE' AID-E4 TRACTION 5 TEAS -SYSTEM P3IO,-

M 303 VENTS AND OFAINS Hi4T7.RS 3, 4W--05, M-2-371-1
' MAIN TUR3INE AND- EHC s SYSTEM GE#:4 k3-125J ' TURSINE-
CONTROL DIAGRAMi M-303 MAIN'' STEAM:. 3YPAS96ANO.
CROSSAROUND SY3 TEM; PLIO. i

REV. 2
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i 1/29/ 91 MAIN TUR9fNE 0

-

i o)
,

I( TABLE I.C-1
I

''
SY!TEv MALFUNCTIO5ls

1

MALF EQU
NO. M ALFUNCTION TITLE /# ANGE/ C AUSE S EFF ECT NO.

...... ........... .................................................... ....-
'

MLOO1 MAIA TUR3INE BE ARING OIL PRESSuoE DECoEAs? 05070

TYPE:DISCRETEi VAkIA5LE (0-100%)

CAUSE 0!L SUPPLY PIPING SPEA<S INSIDE SU/.P ON THE INLET TO THE
OIL COOLER. 100% SIVERITY IS EDUIVALENT TO A CO*PLETE
LOSS OF PRES 3URE AT T% MAIN T'I P e I N E ~918. 't Ii4 G S .

PLT STA:100% POWER
t

EFFECTS: INSERTION OF THIS MALFUNCTION CAUSES A LUBE OIL PIPING-
RUPTURE AT THE INSToUCTORS ??EIIFIED SEVERITY 0-100Tr
WHERE 100% IS EQUIVALENT TO A COMcLETE LOSS OF PRESSURE
AT THE MAIN TURBINE SEADINGS. DRIVING OIL PRESSURE AND
BEARING HFADER PRESSURE DECREASES. IF BEARING HEADER
PRESSURE REACHE! 10 PSie THE EB00 START 3. IF 3*a9ING
HEAD.ER PRESSURE REACHES E PSIG THE MAIN TURAINE TRIOS D05
TO THE ACTUATION OF THE THRUST BEARING WE2R/ LOW 3EARIMG[~T OIL PRESSURE TRIP 4 BEARING TE10ERATURES INCRE4SE DUE TO;

k/ THE LO4 OIL FLOW CONDITIO't. IF 1~004 S EVE RI TY 'I S SELECTED,
BEARING DANAGE OCCURS DURI4G TURDINE C3ASTD3WN AS INDICATED
BY INCREASED VIBRATION. IF SU3 SEQUENT TU0 SINE STARTuo IS
ATTEMPTED, INCREASED VI3 RATIONS WILL BE INCURRED AND THE
TJRBINE LILL TRIP JHEH 1 T R E A C H E S 100 R P *. .

THE ANNUNOIATORS DIRECTLY ASSCCIATED WITH THIS MALFUNCTION ARE:

EMERGENCY BEARING OIL PUS.P RUNNING - 203R-
THRUST BEARING WEAR 1 RIP - 203)

REMOV AL O F THIS MALFUNCTION PEQUIRES QEINITI ALIZ ATION OF
THE TRAINER.

REF: M2-125J TURSINE CCNTPOL DIA34AM.

REV. 1
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1/29/91 M AIN TURBINE 1-.() TABLE I.C-1
SYSTEh MALFUNCTI.ONS

MALF
EQU

NO. MALFUNCTION TITLE /R ANGE/C AUSE f. E F FECT N
....... ................................................................ ..O....

4L002 MAIN SHAFT OIL PUMP FAILU9E- O! 010 '!
!

TYPEtDISCRETE I

CAUS! COMPLETE MECHAN! CAL FA! LURE OF'THE MAIN SHAFT OIL
PUMP IMPELLER. 'l

,

PLT STAT 100% j
EFFECTS !NSERTION OF THIS MALFUNCTION CAUSES THE MAIN d'' AFT OIL i

PUMP IMPELLER TO FAIL. DRIV 2N3 O!L PRESSU8E DECP.f ASES THROUGH
125 PSIG CAU5!N3 THE TUHNIN3 SEAR OIL PUMA TO' START. |

>

BEARING 0!L HEADER PRES $U7E DECREASES WHEN THE: MALFUNCTION 1IS INSERTED, AND INCREASES WHEN'THE T30P STARTS. THE MOT 0i!
SUCTION PUMP AUTO STARTS DUE TO Td! PRESSUit FROM THE OIL
DRIVEN B00 STER PUMP DEC#! ASING TO LESS- TH A1 10 PSIG.* -

SHAFT OIL PUMP DISCHARGE PRES $UAE DECREA*E:TO
105 PSIG, A TRIP SIGNAL IS'SENT T0 THE sr SYSTEM.:O IF TURBIN! SPEED _S <1300 RP10WHIN.THE *4. FUNCTION IS
INCERTE0r THE TURBINE ''!LL NOT TRID IF 41N SH4FT O!L PUMPe

DISCHARGE PRES $Uf:E DECREASES TO-105 PSIG.'
TH" TGOP,WILL-STILL START WHEN MAIN SHAFT OIL PUM*
DISCHARGE PRES $URY (0 RIVING OIL PRESSURE) DECREASES TO

-

125 PSIGr CAUSING SEARING HEADER PRES $URE T0; INCREASE.

THE ANNUNCI AT0AS DIRECTLY A500CI ATED WITH THIS MALFUNCTION ARE:

MAIN OIL PUMP: DISCH LO PRESS TRIP - 20**

REMOV4L OF THE MALFUNCT10i REQUIRES RE!91T!aL12 A120NJ 0F
THE VRAINE4.

REF: M2-1251 TUR3INE CONTROL DIAGRAM.

REV. 3
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!1 /29/ 91 MAIN'TUR8!NE - . 2

() TABLE 1.C-1
SYSTEM MALFUNCTIONS

!

I MALF EQU .

NO. MALFUNCTION TITLE /RANSE/CAUS$ 1 EFFECT- NO.
'

....... ................................................................ ..... ,

i
MTA01 MAIN TURBINE BEARING HIGH TEMPERATURE 05060 a

TYPEtGENERIC (A-L) VARIABLE (0-1000
,

C AUSE tSLO"( AGE IN O!L SUPPLY LINE TO TURBINE 3E ARING (AUSE THE
BE.r!NG TEMPERATURE T0.!NCREASE. 100T'!EVERTTY IS EQUIVALENT

_

TO 300 DEG. F GtEATER THAN INITI AL *E ARING TEMPERATURE.
,

i
PLT STAT 100% ;

EFFECTStINSERTION OF THIS MALFUNCTION CAUSES THE SELICTED' BEARING'S
GREAT!R THAN INITIAL e! APING T!MPERSTURE. 9 E ARING - AND 9E ARING-
LuB E CI' DR AIN TEMPER ATURE INCRE ASES CH4 THE PPC AND :
TR-2401,2402. WHEN ANY BEARING-TIM *ERATURE-REACHES 130 !

DEGREES, THE HIGH TEMPERATURE ANNUNCIATOR ACTUATES. IF- !

BEARING TEMPERATURE REACH!5 300/DEGREESr? DAMAGE 0CCURS AS
INDICATED BY DECR3ASING METAL TEMPERATURES, INCAEASING
V1 BRAT 10N, AND A MAIN TUR9INE HIGH .V!9R AT ION . TRIP.1 -IF
BEARING DAMAGE 00T. NOT OCCURS FINAL TEMPERATURE 1WILL Bi
A FUNCTION OF TVAJiNE LOAD AND THE MALFUNCTION SEVERITY. t

SELECTED.

THE ANNUNCIATORS DIRECTLY ASSOCIATED:WITH THIS-MALFUNCTION ARE .
i. . .

.
- .

.

;

TUR31NE BE ARING - DR AIN 0IL HIGH TEM?ER ATURE - 203Ll '

TURBINE REARING DRAIN 91L HIGH' TEMPERATURE -20SL-
TUR31NE BEARING METAL PLATE HI4 TEMP'- 203L
TUR8!NE BEARING METAL'HI TEMS - 206L'

R!NOV AL OF THE- MALFUNCTION PETURNS-THE 3E ARINGLTEMPER ATURE
TO' NORMAL.' IF-BEARING DAMAGE HAS OCCUREEDr1THE' TRAINER
WILL HAVE TO BE:4ESiT T0-REMOVicTHE DAMAGE, '

REF: -M2-125J/ TURBINE = CONTROL DIAGRAM.

REV. 1
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1/29/91 MAIN TURBINE 3.

TABLE I.C-1
'

SYSTEM MALFUNCTIONS

! MALF E90
: NO. MALFUNCTI." ?!TLE/ RANGE /CAUSE & CFFECT NO.

....... ........................... .................................. .....

MTA02 MAIN TURBIN! BE ARING HIGH VI?R ATION 02031 |

TYPEtGENERIC (A-L's VA81ABLE (0-100%) i
,

CAUSEtROTOR IMSALANCE CAUSES Tnt TUR3!NE BEARING VIBRATION 70
INCREASE AT .5 MIL /v!N TO TdE INSTRUCTOR SPECIFIED.VALUE

~:

WHERE 100% z 16 FILS GREATER THAN THE INITIAL VALUE.
t

PLT STAT 100% |

EFFECTE THIS MALFUNCTION CAUSES THE SELECTED 9 EARING'S VI$ RATION
TO INCREASE AT .S MIL / MIN TO THE INST 10CTORS SPECIFIED
SEVERITY 0-100%e WHCRE 100% SEVERITY IS EQUIVALENT TO A
16 MIL INCRE AS E IN- BE ARING VIER AT ION' FROM IT'S INITIAL a

VALUE. VISRATION' INDICATION INCREASES;F00.TNE FAILED
BE ARING AS INDIC ATED 0:0VI3 RAT!0N- RECORDE R VR-2657 ANO .

,

THE PPC. THE-BEARING ADJACENT TO THE FAILED' BEADING WILLL i
INDICATE 3 LIGHTLY HIGHER VIBRATIONS PROP 0eT!0N4L T0"THE

O
s

INCREASE IN VIBRATION OF THE EFFECTED CEA4iNG. IF THE .

VISRATION OF ANY BEARING REACWES ?.5 MILSr THE WIGH VISRATION '

ANNUNCIATOR ACTUATES. IF THE VIBRATI0f-INCREASES TO 10-MILS
ON BEARINGS 1 AND'2r OR 12 MILS'ON:BEARIRSS 3 THROUGH 10, A
TURBINE HI VIBRATION TRIP OCCURS. IF-THE SENERATOR'0UTPUT-
BREAKER IS OPENS AND THE HIGH VIBRATION TRIP SET *3 INT IS
REACHEDr THE HI VIBR ATION. TRI*' WILL OCCbR L AFTER -A 30 SECOND
TIME DELAY.

THE ANNUNCI ATORS DIrECTLYL ASSOCI ATED WITH TNIS MALFUNCTION 8.RE

TURBINE HI VIBRATION - 20$$'
TURBINE HI VIBR ATION T RID - 208L

REMOVAL OF THE MALFUNCTION R! STORES TW'E'VISRATION OF-THEL '

FAILED BEARING TO NORMAL.
,

REF: 9-2-371-1 MAIN TUPSINE AND'EHC SY9 TEM-GE<r *LANT-

ANNUNCI ATOR RESPONS E C ARDS.

-REV. 2
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\m ,/ TABLE I.C-1
3YJT?M MAL'UNCTLON?

1ALF E9V
NO. 'AL8t'N;t:01 T! tlc / sass;/;gg;; 3 gerict- NO.

:....... ................................................................ .....

r?CC1 oLANT 20G0:15 CO**vist Fa:LUE: ;

i
TYSE: DISC 4fT2

'

C AU $i: Ilt e. A N A L 20'J E s $U LY TO 'ii-a02) ti!L .
.

1

PLT S T A : 13 0.'. S'is ! 4

EFFiCis:Il52RTION O' T41, ^* A L e J N C T I O 4 *4Jief % F A I L '14 " 0F T H .*
. >
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