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NI/El SEL SV IN Mut (S130 
CONTL SW.TO CLOSE' (SIIS) 

2/) NORM SOURCE W1v (27,11) 

cEN LOCKOUT (86CA) 
CEN BACKUP SHUTOJN RELAY (86HY) 

hF8 LOCKOuT (86g1t2) 

STARTUP BREAKER LOCKOUT (860) 

NORM BREMER LOCKOUT (86NI) 

NI/El SYriC CK RELAY (25xof) 

Nl/El SEL SV IN MNL (S130) 
COPlTL SU TO 'TRIP* (Sil9) .......

CLOSE TIME DELAY TRIP RELAY (9'iv2) 
TURBihE TRIP SIGNAL (62GXA) 

2/3 NORt S4URCE UV (27uI) 
TRIP CEN LOCKOUT (86CA) 

GEN BACKUP SHUTDOW4 RELAY (0611Y) 86tTxi) 

CEN LOCKOUT (86G8) (TRIP COIL I) 

NORM BREAKER LOthoItr (8611) 

STARTUP BREAKER LOCKOUT (86EI) 
MFS LOCKOUT (860it) 

NI/El SEL SW IlN M4L ($130) 
COTL Sw TO 'TRIP' (SIg) 

TIME DELAY TRIP RELAY (94Y2) 

2/3 110Am SOURCE UV (27N1) 
GEI LOCKOUT (86CA) 
NORM BAEAKER LOCKOUT (86Ht) 
STARTUP BREAKER LOCKOUT (86(I) OSS-0254.T C-CI-2000 
h-e LOCKOUT (6xB 

.j) GEN LOCKOUT -(86cA) DUKE POWER COMPANY 
cEN ACKU swroo RELA (86y) OCONEE NUCLEAR STATION 

(862Txi) 4KV NORMAL INCOMING BKR(NI) 

LOGIC DIAGRAM 

(RET OtilI712 AJD 11A) 

FIGURE 5.2.  
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N12/12 $[L SW lIN MNL (5129) 

CONTL SW TO ICLOSE* ($118) 
2/3 NORM SOURCE UV (279 1) 

cIN LOCKOUT (06CA) 
cEN BACKUP SHUTDO RELAY (8611y) 

eF LOCKOUT (e6ss 2 ) (EssTxi) 

STARTUP 8KR LOCKOUT (86E2) 

NORMAL BKR LOCKOUT (86N2) 

N/EZ SYIsC CK RELAY (252xZ) 

N2/E2 srt su IN'MNL (S129) 

courtL SW TO 'TRIP (stia)CLS 

TIME DELAY TRIP RELAY (94y2) 
TURBInE TRIP SIctAL (62GXA) 
2/3 NORn SOURCE UV (27ni 1 ) 

GE LOCKOUT (86GA) 

C1l1 eACKUP SHUT0WOII RELAY (861iy) 

GEN LOCKOUT (C6GO) 

NORVAL bKR LOCKOUT (862) 

STAMrUP OrR LOCKOUT (86E2) 
hI LOCK:OUT (ne6o2C) 

N2/[2 SEL SW IN MLfl (5129) 

CONTL SW TO 'TRIP' ($118) 

TIME DELAY TRIP RELAY (94Y2) 

2/3 fNORMAL SOURCE UY (27111) 

G~tILOCKUT (6ce)OSS-0254.00-00-2000 
CMn LOCKCUT (86cg) 

NORMAL BREAKER LOCKOUT (860) STARTUP BKR LOCKDQUT (86(2) 
OOE ULA Tro 

STARTUPonz (OKI costQU (eE) 1) DUKE POWER COMPANY MsF LOCKOUT (86X82g) 
OCONEE NUCLEAR STATION Crll LOCKOUT (86cA) 

4KV NORMAL INCOMING 8KR 
G ill BACKUP StiIJ D nil 'RELAY '8 Ciy)(S U I)N 

) (R2) 
LOGIC DIAGRAM 

(RE OEF-Il7-17 AND *7A) 

SFIG URE .2-2 
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37 -037 0 -5% 

Sig CLOSE SIC4AL02S8C/IAX) 

NI/El SEL SV IN AUTO (500) 9N T/-REC YCLE T/SFER (2 ST/7R A 

C111 LOCKOUT (86G) sec CO s scu {secitex) 

CEN BACKUP SHUTDOVN RELAY (8611Y) ANT/-RECCLE TRfNSfER (2 ST//RB) 

LOAD SHED SIGNAL( (Ton IA) 2/3 START UP UV (2701) 
It (TOR ID) 

TUARINE TRIP SIGNAL (62cxA) 
NII LOCKOUT (86Ngl) 

GEN PCB CLOSED (52-25/ToI) 

GEN PCS CLOSED (52*24/TDI) 
TD2 NI OPEN (525H8! t&l 

st OPEN (52ssig) NI OPIll (525NIS) 81LOCKOUT (8601l ) -(> 
S1 OPEN (525594) 

-SYNC CHECK RELAY (125xt) CTI LOCKOUT (86CTJK) 

LOAD SHED SIG4AL(2RLSIx) 2 i E 
CONTL St TO 'CLOSE' (SI1) 

SICOE IIT I E . KA IO I CIC (Scf) 

ii LO U ) LOCKOUT (86XX ) 

CONTL SW 70 'TRIP' ($141) 1110M OKA CLOSED (LCn11.) 

SI CLOSE INITIATE SIGNAL Cl tSC/IAXRM KT 
/TDATP UREA 

0 
(svi)jL 

.canI sRAKEr~c tecKOUT (
86
hIl _________ LOSE_____________ 

STARTUP BREArER LOCKOUr (86Eij) (RPCt 1 

TRI 

2/1 STAATUP SOCEUV 

S1 CLOSE INITIATE SIGNAL CHI (ISI)C/ABX)NXMBRT PNGREA 6OII' (E) 
TIME DELAY TRIP RELAY (916YI) 

NORMn IetAtA LOCKOUT (86Ni12)CLS 

STARTUP 8KR iLOCKOUT (86El) (RPCI 1 
Ir LCKOUr (86x1g) -E 

012 LOCKOUT (06CTSR) 

*Refer to 86CTX Logic on Figure 7.3-2 

* * - /.WS o / 
..... ..  

X 1-00-2000 
20 SARTU' Sn~cE v (201)DUKE POWER COMPANY 
I.OR MAKR Tv~our(8611g)OCONEE NUCLEAR STATION 

hre oc~or -(wi)4KV START-UP INCOMING BKR 

*Refr t 86TO L gi onFigue'73-2LOGIC DIAGRAM 

A -N R'EVISION /4 .4 A Mr o-NP ( 14B FIGURE '5.2. 3 
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2/3 Startup Source - minute Block BKR 
Undervoltage <D ElZ.(BIT-IS) 

(27El) (ZKITDA)Close 
(I RK2A) *(Figure 7.3.1) 

I ni tiate Initiate Load 
Anti-Re- Shed and Trans 

second ycle. fer to Standby 
ansfer (Figures 7.5.1 TOOD ChannelA and ,.5.1 ) 

. (:-STARA) 
Block DKR 
E2 ('02-1) 
Close 
(Figure 7.3.2) 

OSS-0254.00-00-2000 

DUKE POWER COLpiP.LY 
OCOIEE fluCLE.ir stAriott 

* STARTUP 
ANTI-RECYCLE TRANSFER 

CHANNEL A.  

(RE: OEE-17-111-.1) LOGIC DIAGRAM 
32FIGUF 5.2.38 
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N2/12 SEL SW IN AUTO (S129) St CLOSE 510 (SC/tAX) 

SSN LOCKOUT (603) TD 
0t: BACKUP SNUTOi RELAY (06HY) 32s CL0SE 3100SOC/IAX) 
LOAD SHED10 (IRLS2XII TDR fA) 
TURBINE TRIP 310 120xA) (TDR 10) 2/3 STARTUP LIV (2TE) 

OEN PC$ CLOSED (2-23/TDI.TD2) 
Nt LOCKOUT (88Nil 

oEN PCs CLOSED (52-24/701,702) 

E2.LOCKOUT (ISE 21) 
ANTI -RECYCLE'.  

N2I OPEN (SZSNal TRANSFER (12STARA) 

St OPEN (52)23 
332 OPEN (32312 

SYNC CH RELAY (25)3 

LOAD $HED SIGNALORLS2XI) at LOCKOUT (Got) 

CONTL SW TO 'CLOS%* 151401 CT LOCKOUT (SCTS) 

N2/(2 3EL SW IN NIL (SI291 

N2/E2 SEL SW IN MNL (Si29S N2 SK L RELAY (RYEtI 

CONTL SW TO 'TRIP' (140) 
NI I nR BLOCKING CIRCUIT 

S1 CLOSE INITIATE SIGNAL SOC/ZAX) 
TIME DELAY TRIP RELAY (94YSI 
NORM BREAKER LOCKOUT (asNZ3 ) 

STARTUP BREAKER LOCKOUT 19CE211 
Mre LocKOUT (9462 ( 

cra. Locuour (6sr2) 
CT LOCKOUT (VsCe t) 

cr mansa swics *a 

cr rpnsjw #;rcm1c.,NORM AS TRIOPPING RELAY 1945XN CLOSE 

CTI LOCKOUT (SCTI) 

CT TRANSFER SWITCH *'.  

2/3 STARTUP SOURCE UV (271:0) 

N2/E2 SEL SW IN MNL (3129) 

CONTL SW TO 'TRIP' (9140) 
OSS-0254. 00-00-2000 

52 CLOSE INITIATE SIGMAL("Be/lx)TR C 2 DUKE POWE COMC.LNY 
Ta1 2CLAY RIP REAY turYI OCONEE NUCLEAR STATION 1/3 STARTUP SOURCE UV (2712E2 
NORM SNEAKER LOCKOUT (16N2*) 
STARTUP BREAKER LOCKOUT (6E123 LOGIC DIAGRAM 
MrB LOCKOUT T62(9 4KV START-UP INCOMING BKR (E2) ell LOCKOUT IBslr.T*X) K ST R 

tat o -lWff16A AND 15,B) 

FIGURE 5.2.4 
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3 7.0 0 '56 

(2 RK1: 

1 minute -Block BKR 
2/3 Startup Source El1(BIT-13) 
Undervoltage TDODlose 

(2 70) (?2RK2B) (Figure 7.3.1) 

Initiate Load Initiate Shed and Trans Anti-Re- ______fer to Standby 
I second cycle for tSanb Transfer (Figures 7.5.2 
TDOD Channel B and 7.6.2) 

(2STARB) Block BKR 

E22 (B2T 
Close 
(Figure 7.3.2) 

OSS-0254.00-00-2000 

DUKE PO:',Er Co.iA.*y 
OCOtNEE nUCLEAn. SFAIOU 

STARTUP 
ANTI-RECYCLE TRANSFER 

CHANNEL B 
LOGIC DIAGRAM 

(RE: OEE-Z7-1 -) , FgE 5 4A 
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NII CLOSEO 
(525c.) 9XI) 

NI/El SEL SW IN MNL (5130) o I m y 

(910 oDO) 

"" " TRIP NI 

El LCLOSED 

(94x2) OSS-0254.00-00- 2000 

DUKE POWER COMPANY 
OCONEE NUCLEAR STATION 

TIME DELAY TRIP LOGIC 

(RE: OC-IllISA AJD I4A) 

FIGURE 5.2.5 
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NORM SOURCE UV PHASE A TEST RELAY(2RTHA) 

ORt SOURCE UV PHASE TEST REY A 
NORM SOURCE UV PHASE C TEST RELAY(IRTNC) 

NORM SOURCE .UV TEST SEL 51 'ON'(TSSI ) 

NORM SOURCE UV TEST CnilL SEL SW IN 'CH' TS5) ((usy2 

STARTUP SOURCE UV PHASE A TEST RELAY RTE A) 
STARTUP SOURCE UV PHASE 9 TEST RELAY(JRTE) 
STARTUP SOURCE UV PHASE C TEST RELAY(IRTEC) 

STARTUP SOURCE UV TEST SEL SU 'ON'(lTSSI ) 

STARTUP SOURCE UV TEST CHNL SEL SV IN *CHA' TSS2) 
LLE-- - - - -

TEST CIRCUITS 

2/) STARTUP SOURCE UV (27E) 

ESc SIcNAL (IESct)ISE.LA SH 
ANTI -RECYCLE TRANSFER (2STARA) T 

2/3 NORMAL SOURCE uv(2714) 

N ig PEN (52/91) 

(14t OPEN (52/Et) 

Iva WV (2781 0S 

MFI WV OR 20 SEC Mr0 UV MONITOR AUX RELAY (TXIIA) 

MIS2 WY MONITOR AUX RELAY (TX2 ) OSS-0254. 00-00-2000 
DUKE POWER COMPANY 

OCONEE NUCLEAR STATION 

LOAD SHED LOGIC CH I 
LOGIC DIAGRAM 

(RE: oE-st-m AND II) FIGURE 5.2.6 
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NORM SOURCE UV PHASE A TEST RELAY(2RTINA) 
NORM 0SOURCE UV PHASE 0 TEST RELAYORI l) 

NORM SOURCE UV PhASE C TEST RELAY(iRTNC) 

HORM S0UACE UV TEST SEL SV '011' (TSSIN) 
NORM SOURCE UV TEST CHNL SEt SW IN 'CH 6'(2TS ) IRTX 

POS 2 

STARTUP SOURCE UV PHtASE A TEST RELAY (RTEA) 
STARTUP SOURCE UV PHASE 8 TEST REAY(RTE ) 
STARTUP SOURCE UV PHASE C TEST RELAY(IRTIEC 

STARTUP SOURCE UV TEST SEL SW 'ONl' (TSSI) 
STARTUP SOURCE UV TEST CIlIL SEL SU IN 'CII 8' (TS$t SRTY2 

TEST CIRCUITS 

2/3 STARTUP SOURCE UV (27E) 

ESG SIGNAL (ESGX) I SEC 
ANTI-RECYCLE TRANSFER (2STARB) TIME DELAY 

2/3 NORMAL SOURCE UV (27N) IRLS2 'RLSZx 

N21 OPEN (52S) 

121 OPEN (525) 

Mfg UV (2782A) 

Hre UV FOR 20 SEC. "to1Py MONITOR AJ) RELAY (Txta1 
hF 2 UV MONITOR AUX RELAY (TIX2 

OSS-0254.00-00-2000 

DUKE POWER COMPANY 
OCONEE NUCLEAR STATION 

LOAD SHED LOGIC CH 2 
LOGIC DIAGRAM 

(RE: CEE-l7-IM AND II) 
FIGURE 5.2.7 
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I LOAD SIED SIGINALORLSI) 
1 2/3 STARTUP SOURCE UV (27EY) 

Sit CLOSED (525e) 

I STAIDDY 8US I LOCKOUT (86AXSO 1 ) a ANTI- TIEDEA 
RECYCLE..TRANSFER (2STAR A) 

521 CLOSED (525e) 

STAnDBY $US 2 LOCKOUT (86AxS) 

RETRANSFER TO S/U CHIVL 2(STD/20%) 

RE RAIlSFER TO S/U C11i 1(STD/IAX) 

s CLOSE INITIATION TEST SW TO TEST(TSs 

_J.  

AETRAllERDY STARTU 

$sI CLOSE 111T. SIGNAL C11 I (.SCZa) 

CLOVs INITATIO I 

IRETRIAISFER TO STARTUP CA 2((CTO L/LX) 

(150CI IAtSC8) 

_____________ RETPAIISF CR TO STARTUP C11 I(ISTDIIAX) ($c/e 

KM B UV MONIITOR AUX RELAY (TXI fA) 

hIS 2 UV MONITOR AUXY RELAY (TX? 21 1 E 

RETR.AttSER TO STARTUP TEST SW '011 (2TSSA) (ntIi. 9 10) (gSrTD/IAXVZSto/15X) 
I2/3 STANDOBY BUS I Uw (2lsy) r---

I 2/3 STANDBY BUS 2 UV (27SY) 

2/3 STARTUP SOURCE UV (27EY) 

STANDBY DKR CLOSE INITIATION 
AND 

RETRANSFER TO STARTUP LOGIC 

II* 

ARE: OE-17-110 AND Cif________________I___ 

_______________________________________ _______________________FIGURE 5.2.8 
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LOAD SHED SIGNAL(IRLS2X) 

2/3 STARTUP SOURCE UV (27EY) 

|$12 CLOSED (575e) 

STANDay BUS I LOCKOUT (86AX D) 

ANTI
RECYCLE TRANSFER (2STAR B) 

52j CLOSED ($25c) 

STANDBY BUS 2 LOCKOUT (86AxS8 2) 

RTRANSFER TO S/U CHNIL I(STD/ax) 

RETIAMISFER TO S/U CIlLt 2(SIO/IAX) 

SlII CLOSE INVPTIATION TEST 5W TO t IST(IT553E 

'RERRANSREK R I S/U 

Sig CLOSE INIT. SIGNAL CHI&SOC/IBX) 

CO IIAOCLOSE CKT 

I RETAA'SFER TO STARTUP CHi IgsTo/Iax) - -(S BC XI ?A 9 TB5 

ILETRAISFEK TO STARTUP C11 2 LTD/ZAX) (sc 0 

E SG SIGIIAL(ZL SCI) S71* 

MFBM UV ONITOR AUX RCELAY(TX2AX 

w 8iB UV MONITOIC AUX RELAY(1X2 0) W DEA 

ItETRAIISFER TO STARTUP TEST SW *OlI* (;TSSB)- QSTO/ZA 28T) I STD/ZA% 9IStD/28X) 

2/3 STANDBY BUS I UV (27SY)r 

2/3 STAIIOBY Bus 2 uN (27Sv) 

25ac254.250C200 

I 2/3 STARTUP SOURCE UV (27EY) . .......... .. . .. ........  

DUKE POWER COMPANY 
L - --- - - -OCONEE NUCLEAR STATION 

STANDBY BKR CLOSE INITIATION 
AND 

RETRANSFER TO STARTUP LOGIC 
CH 2 

(REs 011-117100 ARID 
ace .17'. uf) FIGURE 5.2.9 
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SEL SW IN MNL (S305) 

CONTL SV TO 'CLOSE$ (5152) 

(2z OPtN (52t2) 
MF82 LOCKOUT (86xxB2,) 

suL sW IN AUTO (S:3o5) 

(12 OPEN (5211) 

SI2 CLOSE INITIATION (SDCX/IA . 18) 

SYNIC CHIECK RELAY (255IJ)J 

LIVE LINE * DEAD GUS 

DEAD LillE - LIVE BUS 

hFB1 LOCKOUT (86812) 

STANDBY BUS LOCKOUT (86S01) 

CLOSE 

SEL 5W IN MIL ($]05) 
St 

CONaTL SV TO 'TRIP- ($152) 

TRIP 
RETRANSFR TO STARTUP CH ISTD/IAX) 

VI LOCKOUT (86510) 
STMIDBY BUS LOCKOUT (86581) 

SEL SW III MNIL (S305) 

CONTL. 5W TO 'TRPW (S152) 

RETRANISFR TO STARTUP CII2sTD/2ax) O S05 00-0-200 
pre I LOCKOUT (80xOIMC~t#) OSS-0254.00-00-2000 
st OC aUS tocKour (86x/sBx) Isi) DUKE POWER COMPANY 

OCONEE NUCLEAR STATION 

STANDBY BREAKER (SI) 
LOGIC DIAGRAM 

(RE: OEE-I7-ANoA) FIGURE 5.2.10 
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SW5 IN .NL (S)06) 

CONTL SW TO 'CLOSE' (5151) 

Ell OPE11 (5211,E) 
I010 LOCKOUT (86XXelC) 

SEL SW IN AUTO (S306) 

[2g OPEN (52E21) 

SI CLOSE stITIATION(ISBCX/2A & 28) 

SYI1C enoEcK RELAY (2552, 
LIVE LIll( * D[AD BUS 

DEAD LIntE * LINE 8USH I 

Mrs 2 LOCKOUT (86021) CLOSE 
STAIDY SllS LOCKOUT (8602) 

S2 

SEL SW IN HIL (S306) 

COITL SW TO 'TRIP' (SI51) 

RElRANS tER TO STARTUPL CII2(LSTD/2AX) 

re LOCKOUT (8602g) IP COIt #) 

STAnoBY $US LOCKOUT (86182) 

$(L SW IN HNL (5306) 

CONJTL SW TO 'TRIP* (5151) 

pCTANlSFt TO STARTUP CIISTD/IX) (TRIP COI #2) 

1r1 LOCKOUT (BGx622) 
OSS-0254.00-00-2000 

sost1 BUS LOCKOUT (86x/se2) (s)DUKE POWER COMPANY 
OCONEE NUCLEAR STATION 

STANDBY BREAKER (s2) 
LOGIC DIAGRAM 

(SET Ot-I7*20 AND ZOA) 

FIGURE 5.2.11 
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S00a80 6 

SL2 OPEN (52 SL2/e) 

ST BY BUS 2 LOCKOUT (86582) 

SLI OPEN (52 SLi/) 

SEL SW IN 'AUTO1 (KS-9) CONTPL $V TO 'CLOSE* (KS-11) 
STL SW IN AUTO (KS-9) 

MI n C11 A UV (XI )A 
are CO A UV ((i )A 

2 RX/1 (UNIT 2) 

stI PERMISSIVE 31 Rx/1 (UNIr 3) 

SLI $L SW IN AUTO (S301) 
2/3 STOY 8US I lV (27SYI) 

flLe MICLKJ INPU (SL/x) 

2/3 STY aLS 2 UV (275Y)D 
(stenA) I 

(SLP/lA)I 

SYN1C CK RELAY (255KI) S2PRISV SP2)

LIVE LICE-DEAD SUS 
btAD LIIIE-LIVE BUS 

SEL 5W IN SIL (KS-9) 
CONI SW TO 'CLOSE, (K$*II) 

SYN1C SW ION' (KS-10) 3 I 
ST BY BUS I LOCKOUT! (86 5ol) 
C1* LOCKOUr (UGCTtax) 

TI 
CTL SW IN O (KS-9) (I 

COTL $W TO $TRIP (KS-ti) 

C74t LOCKOUT (86C04X) 

SKI OVERCURREf (51) 
SKI CROU1ND OVERCURRENT (51G) (TRIP COIL #I) S 024 0-0 00 

ST BY BS LOCKOUr (86X/SI) .K(TRIP COIL #2)P.  

(9SsKI) 
(REO OEE-Nil-6,64,68,AN0e)F 

SEL SV N t~it32-929 

ST BY US LOCOUT CLOSEe.  

(94SKI 

DIUE POWE COPAN 
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s12 OPh (52st2/B) 

ST BY BUS I LOCKOUT (BGXXSoI) 

SL2 OPEN (52 SL2/B) 
CONTL. 59 TO 'CLOSE' (KS-1) 

StL SU IN 'AUTO' (KS*9) 

SEL SW IN AUTO (KS,9) 
we CH I UV (Txits) 

Ci In U v (txzioEoc 
iB2 CII CH UV (11210 

2 ax/2 (UNIT 2) 

) Ex/2 (UNIT 3) 
SL2 PERMISSIVE 

U VZ S E L I T o III Fl FP FN T L ( 0 0 ) 

s 2/c SIBY BUS I UV (27Y0) 

LIVE LIlE-*0AD BUS 

DOAD LIIIE-LIVE BUS 

SEL SW III tit (KS-9) 

CONITL SW TO 'CLOSE' (KS-I1) 

SYNC SU 'O' (KS-o) 

ST BY MU 2 LOCKOUT (86502).TI I 
cm LOCKOUT (ascT4x) 

SEL SW IN HNL (KS-9) 

CONTL SW TO 'TRIP' (KS-i) 

C1t LOCKOUT (86CT4x) 

SK2 OVERCU.RET. (51) 

SK2 GROUND OVERCURR(fIT (51G) OSS-0254.TP-Ct-2000 

ST BY BUS LOCKOUT (86S02) DUKE POWER COMPANY 
SEL V INMil. %X-9)OCONEE NUCLEAR STATION 

SEL St/ IN MalL1 (KS-9) 
CONTL SW TO 'TRIP' (K-Il) 

CTs LOCKOUT (86CT4x) TRIPOCN BR(2) 

ST BY BUS LOCKOUT (86d/S02) (TRIP COIL //2) LOGIC DIAGRAM 
(9'5K2) 

(RE- OLE-117-23,3A,23BAiJOI) FIGURE 5.2.13 
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330 36 

SEL SV IN HNL (301) 

CONTI 5W (0 'CLOSE' (5302) 
CTS LOCKOUT (86CT5x) 

SY11C CK REtAY (2550I) 

LIVE LINIE - DEAD OUS 

DEAD LINE * LIVE auS 

S8Y BUS LOCKOUT (80511) 

SEL SW IN HNL (S301) CLOSE 

COWTL SV TO -JRIP' ($302) 
L 

CTS LOCKOUT (86CT5x) 

STOY Bus LOCKOUT (86ssI) TRIP 

SLI OVERCURRENT (51) (TRIP COIL #I) 
sI GROUND OVERCJRRIIT (sic) 

sIL SW IN AUTO ($3ol) 

SEL SV IN MNIL (S301) 
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OCONEE NUCLEAR STATION 

CT5 INCOIMING BKR (SLI) 
LOGIC DIAGRAM 
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FIGURE 5.2.14



SEL SW IN MHL (M00) 

COIITL S TO 'CLOSE (S299) 

CIS LOCKOUT (86CTSx) 
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STBY Bus LOCKOUT (86502) 
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CONTL SW TO 'TRIP',(S299) 
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LOGIC DIAGRAM 
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Loss Of Power On 
Both Main Feeder 

Buses 

IAC 

Loss Of Power On Loss Of Power On 
Main Feedo Busi Main Feeder Bus 2 

Page 145 

Main Feeder Bus 1 Common Cause 4160 V ac Breaker Main Feeder Bus 1 Breaker NI 
Alternate Power Failure Of Broakers NI Failed To Open Maintenance Automatic Trip 

Fails N1 And N2 To Open Unavailability Circits Fail 

PMFB1A IPAGN1N2COMI I PACXN01C40 I PMFBIM PN10PEN 

Page 121 Page 122 

Startup Bus Power Standby uus:APower 
To Main Feeders Toai Feee Busr 

1 Fails 1 Fails 

MFB1SU rPSB1 

Interruption Of Breaker El Remnains Breaker S1 Remain Standby Bus 1 Standby Bus 1 Power Strup Bus Power Open Open Maintenance Sources Fail 
Unavailability 

LPSTARTUP IPE1C .LOSE PS1CLOSE IPSiM1 IPSBTiS 
PPageag 13 Page 36 Pg11Page 112 
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Interruption Of 
Startup Bus Power 

Page 1 |PSTARTUP |v 

Page 72 
Page 97 

Page 145 

Transformer CT3 Was 230 KV ac Loss Of Off-Site Loss Of The Oconee Power Circuit 
In Maintenance Switchyard Sources Power Due To Severe Station Switchyards Breaker 30 Is Open 

Fall Weather Initiating Initiating Event 
Event 

PAXC3TMPSWYD I SET SUF)PCB300PEN 

Keowee Overhead Fallure Of Power Circuit Relay 86CT3X 
Power Path Falls Electrical Grid Or Breaker 30 Spuriousl Trips 

Main Feeders Transferred Open 
Initiating EventE 

|PKEOVHD ||TFEF|PCB04 8C3 

Pge 4 

Yellow Bus Fault No Power To The 
Overhead Circuit 

From Keowee Unit 2 

PACYELWBHF|PKOE| 

Page 3 

230 kV ac Power Circuit 
Switchyard Breaker 9 

Isolation Failed Transferred Open 

PSYISEX PACPCB9C4T 
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No Power To The 
Overhead Circuit 

From Keowee Unit 2 

Page 2 PKEOWEE 

Common Cause Keowee Unit 2 
Failure Of Keowee Failed To Start 

Hydro Units To Start 

PACKEOSCOM |PACKEO2HYS I 

Keowee Unit 2 In Both Keowee Units 
Maintenance In Maintenance 

IB I 
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Relay 86CT3X 
Spuriously Trips 

P86CT3X 
Page 2 

Relay 86CT3X Relay 86CT3 cont. Relay 86CT3 
Spuriously Tripped '44-46' Spuriously Spuriously Trips 

Closed 

PAC86CXRYT | PACC344RAT P86CT3 
Page 5 
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1~~~ IT3II 

Relay 86CT3 Relay 86CT3 Relay 86T3 Retay 86CT3 Relay 84CT3 Reay 8C3Rly 86CT Relary 86CT3 
ulNpsSpunausly Trips Spuriously Trips - Spuricxsl Trips Spursil Trips Spurously Trips Spudaously Trips Spuriously Trips (Par A)(Part a) (Part C) (Part DI) (Padl D2) (Part E) (Part Fl) (Pam F2) 

age 6 ae7 age. 8 Page 9 age1 to1ge10g 12 

iteronial CT3 Dillerential 
17TX/C87 T3 Relay 87TY/CT3 
lyu. ripe Cotai (3Sols) 

Spuriously Closed 

AC9TXRYT rA--TY-A 

fT iewrnial CT3 Differential 
nll 71Y/CT3 Relay 87TX/CT3 
Spr- Tripped Conts (3 Sets) 

C3Dlwrnial Any 1 OM 12 87T 

Sp w Tdipped Translorrness Failedl 

I PA"7AYT IPACWTFlHF 

C30forenlial Relay 86CT3 
ReayFTZfCI3 Spuriously Tripped 
Cmas(3 Seis) 
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Relay 86CT3 
Spuriously Trips 

(Part B) 

Page 5 P86CT3B 

CT3 Bus CT3 Bus Differential 
Differential Relay Relay 87TBXICT3 Con 

87TBXICT3 tacts (3 Sets) 
Spuriously Tripped Spuriously Closed 

PAC7BXRYTPAC7TBXRAT 

CT3 Bus CT3 Bus Differential 
Differential Relay Relay 87TBZ/CT3 Con 

87TBZ/CT3 tacts (3 Sets) 
Spuriously Tripped Spuriously Closed 

PAC7TBZRYT PAC7TBZRAT 

CT3 Bus Any 1 Of 9 87TB 
Differential Relay Current 

87TBY/CT3 Transformers Failed 
Spuriously Tripped 

PAC7TBYRYT PTBlH 

CT3 Bus Differential 
Relay 87TBY/CT3 Con 

tacts (3 Sets) 
Spuriously Closed 

PAC7TBYRAT 
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Relay 86CT3 
Spuriously Trips 

(Part C) 

Page 5 rP86CT3C 

CT3 4.16KV Neutral CT3 230KV Neutral 
Ground Relay 51TN Ground Relay 51TN 
Spuriously Tripped Spuriously Tripped 

PA341RT PA23RYTf 

CT3 4.16KV Neutral CT3 230KV Neutral 1 
Ground Relay 51TN Ground Relay 51TN 
Contacts Spuriously Contacts Spuriously 

Closed Closed 

PACC4NGRAT PACC2N GRAT 

CT3 6.9KV Neutral CT3 6.9KV Neutral 
Ground Relay 51TN Ground Relay 51TN 
Contacts Spuriously Spuriously Tripped 

Closed 

PACC6GRAT PA3RT 1 
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Relay 86CT3 
Spuriously Trips 

(Part D1) 

Page 5 P86CT3D1 

Pae5 

CT3 6.9KV Startup 86T/CT3 Relay 
Bus Lockout Relay Contacts '52-58' 
86BU3 Spuriously Spuriously Closed 

Tripped) 

rPACBU69RYT T3RA 

87BUX3 Relay 87BUX3 Relay 
Spuriously Tripped Contacts '1-2' 

Spuriously 
Closed 

UXR PACBX31RAT 

87BUY3 Relay 87BUY3 Relay 
Spuriously Tripped Contacts '1-2' 

Spuriously Closed 

PAUYRT PA31RAT 

87BUZ3 Relay 87BZY3 Relay 
Spuriously Tripped Contacts '1-2' 

Spuriously Closed 

UZR PACBZ31RAT 
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Relay 86CT3 
Spuriously Trips 

(Part D2) 

Page 5 |P86CT3D2 

Any 1 Of 9 87BU 86BU3 Relay cont.  
Current '54-56' Spuriously 

Transformers Failed Closed 

PAC87BUlHF | PAC86BURAT | 
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Relay 86CT3 
Spuriously Trips 

(Part E) 

Page 5 P86CT3E 

Relay 63FPXICT3 Relay 63FPX/CT3 
cont. '2-3' Spuriously Tripped 

Spuriously Closed .  

PAPXRA | APXRYT 

Relay 63FPX/CT3 Relay 63FP/CT3 
cont. '1-2' Spuriously Tripped 

Spuriously Closed 

PAC3FPRAT | PAC63FPRYTF 
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Relay 86CT3 
Spuriously Trips 

(Part Fl) 

Page 5 P86CT3F1 

Relay 6281/28 cont. Relay 62B1/28 
'4-5' Spuriously Spuriously Tripped 

Closed 

PA28RA PA28RY 

Relay 6211/30 cont. Relay 62B1/30 
'4-5' Spuriously Spuriously Tripped 

Closed 

Relay 628/28 cont. Relay 62B/28 
'11-12' Spuriously Spuriously Tripped Closed 

PAC2B28RAT PAC2B28RYTI 

Relay 62B/30 cont. Relay 628/30 
'11-12' Spuriously Spuriously Tripped 

Closed Es I 
0RAT PAC2B30RYT 
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Relay 86CT3 
Spuriously Trips 

(Part F2) 

Page 5 P86CT3F2 

Relay 62BX/E1 cont. Relay 62BX/E1 
'2-4' Spuriously Spuriously Tripped 

Closed .  

PACBXE1RAT PACBXE1RYT 

Relay 62BX/E2 cont. Relay 62BX/E2 
2-4' Spuriously Spuriously Tripped 

Closed 

PACXERA To MadPACBXE2RYT | 
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Breaker El Remains 
Open 

Page 1I PE1CLOSE Page 40 
page 89 

Breaker El Primary Breaker El Primary Loss 01 Powe On Breake 3IA-26 mraker El Close Breaker El Failed Breaker El Closing Cormmon Cause Control Powe Fuses Cortrol Powr12 d. Parelboard Tasered Open Iniiatin Signals To Close Circuit Fails Falure 01 Breakers Faled Breaker Transferred 3DIA FalEl AdE2 To Close 
1 ~ ~ Oe PDECFFIILDECCT 03DIA I PDCAt6COT IPE1AtJTO I ! PACE04 I PECL PAEECM 
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Trip Sigal Circuit Generator Backup Geeaor Lockout 
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Fails 

a14 TAg 15 
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To Operate Failed To Close 

I PAcG2GXRYD |1PACS2G1 tRYCI 
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Breaker El 
Generator Backup 
Shutdown Circuit 

Fails 

Page 13 PE1GENSD 

Relay 86HY Failed 62H Time Delay 
To Operate Relay Failed To 

Operate 

PACR86HRYD PACX62HDYC 

Loss Of Power On 1 r Relay 62H cont. '1
125 V dc Panelboard 3' Failed To Close 

3DICjJ 

D3C Pna62Hc.1RYC 

Breaker 3DIC-5 86HY Main Relaying 
Transferred Open Control Power 

Breaker Transferred 
Open 

Relay 86HY cont. 86HY Main Relaying 
'32-38' Failed To Control Power Fuses 

Close Failed 

PACY32RYC PDC86HFUF



Breaker El 
Generator Lockout 

Circuit Fails 

Page 13 r PE1GENLO 

Relay 86GB Failed Breaker 3DIB-7 
To Operate Transferred Open 

I I 
PAGBRYD PDB7CDT 

Relay 86GB cont. [ Relay 86G Control 
'12-18' Failed To Power Fuses Failed Close 

PAC861 BRYC | DCGFUF 

Loss Of Power On Relay 86G Control 
125 V dc Panelboard Power Breaker 

3DIB Transferred Open 

D3DIB To PDC8GDT | 
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Breaker El Closirg 
Ciral Fail.  

Page 13 PEICLS 

Close El Trne Delay El Mode Sach S226 Breaker NI Breake El Closng Beaker SI Breake NI Slartp 13- P ae SI Choult Palso. su -21 Auxiliary cord. 65- nerlock. Fal Auxilary cord. f7. .o1ary c. 57- Aalale Al El A.nlarytcrl. 69Soooy Opened 66' Pailed To Open 78' Spaoly 58 Failed To Open hilenock FaM 70' SPralooly 
OpenedOpened 
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P

I I 

Breaker El Closing Breaker El Closng 
Interlocks Fail Wntrlocks FaIl (Part A) (PaA B) F0 

age 18 Page 23 
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Close El Time Delay 
Circuit Fails 

A PE1TD 
Page 16 

El Time Delay Relay El Time Delay Relay 
TDR/1B cont. '1-5' TDR/1B Failed To 

Failed To Close Operate 

PACRBR Y |PARBDY 

El Time Delay Relay El Time Delay Relay 
TDR/1A cont. '1-5' TDR/1A Failed To 

Failed To Close Operate 

PACR1ARYC PACR1A DY 
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Breaker El Closing 
Intloocks Fail 

Page 1 9 P.9. 2 3 STAR A Ray 3 STAR B Rey Relay. 3SBC/2X Relay 3SBCliAX Re RXE1 anI. I Relay RYE1 ont. 1- Relay 8C3 n 
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ge 9ag 20 age 21 Pae 22 
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Relay 3SBC/2BX 
cont. 'IR-IRa' Are 

Open 

Page 18 PE11K3 

Relay 3SBC/2BX Relay 3SBC/2BX 
cont. '1 R-1 Ra' Spuriously Tripped 

Spuriously Opened 

PACBC2BRAT PACBC2BRYT 
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Relay 3SBC/1AX 
cont. 'IR-IRa' Are 

Open 

Page 18 PE11K4 

Relay 3SBC/1AX Relay 3SBC/1AX 
cont. '1 R-1 Ra' Spuriously Tripped 

Spuriously Opened 

PACBC1ARAT PACBC1ARYT 
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Relay RYE1 cont. '1
3' Are Open 

IPE 11K6 
Page 18 

Relay RYE1 cont. '1- Relay RYE1 
3' Spuriously Opened Spuriously Tripped 

PACRYE1 RAT PACRYE1 RYT 
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Relay 86CT3X cont 
'2F-2Fa' Are Open 

Page 18 PE1IK7 

Relay 86CT3X cont. Relay 86CT3X 
'2F-2Fa' Spuriously Spuriously Tripped 

Opened 

PA2FRAT A86XY 

Relay 86CT3 cont. Relay 86CT3 
'44-46' Spuriously Spuriously Trips 

Closed 

PACC34RAT IP86CT3 
Page 5 
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Breaker El Closing 
Interlocks Fail 

(Part B) 

A PE11KB 
Page 16 

Relay 86N1/3 cont. Relay 86B1/3 cont. Relay 86E1/3 cont.  
'16-16c' Spuriously '10-10c' Spuriously '11-11c' Spurious 

Opened Opened Opened 

PACN116RAT IPACPACE111RAT 
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Startup Bus Power -0 ~lnAvailable At El Interlock Fails 

PVERM 
Page 16 

El Phase AB Power El Phase CA Power El Phase BC Power 
Available ckt Fails Available ckt. Fails Available Ckt. Fails 

PE1PHAB PE1PHCA PE1PHBC 
Page 28 

Relay 27EYA1 cont Relay 27EYB1 cont. Relay 27EYB1 cont Relay 27EYC1 cont 
IR-1Ra Are Open '2R-2Ra' Are Open 'IR-1Ra' Are Open '2R-2Ra' Are Open 

PE1PHA1 PE1PHB2 PE1PHB1 PE1PHC2 

Page 26 Page 32 Page 34 

welay 27E A1 cont. Relay 27EYA1 cont (Part A) (Part B) 

PE1PHA1A IIPE1PHA1BI 

A Page 25 

Relay 27EYA1 cont. Relay 27EA 
'1R-1Ra' Spuriously Spuriously Tripped 

Opened 

PACE1 1RAT ||PAC27 
.EARYTI 

Relay 27EXA cont. Relay 27EXA 
2-5' Spuriously Spuriously Tripped 

Closed 

I PACE1XARAT I I PAC7EXARYTr I 

II 

10' Spuriously Spuriousl Tripped 

PAC27EARAT I|PACE1A1RYT 
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Relay 27EYA1 cont.  
'1R-1Ra' Are Open 

(Part B) 

A PEiPHA1B 
Page 24 

Relay 27EXA cont. Relay 3RTEA cont.  
'1-7' Spuriously '4R-4Ra' Spuriously 

Closed Closed 

A17RAT PACTEARRAT 

Relay 3RTEA cont. Relay 3RTEA 
'1C-1Ca' Spuriously Spuriously Tripped 

Closed 

PACTRAT iA3TAY 

Test Pushbutton 
3RTEA Contacts 

Spuriously Closed 

PAC3TEAPBT 
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Relay 27EYB1 cont.  
'2R-2Ra' Are Open 

PE1PHB2 
Page 24 

Relay 27EYB1 cont. Relay 27EYB1 cont.  
'2R-2Ra' Are Open '2R-2Ra' Are Open 

(Part A) (Part B) 

PE1PHB2A PE1PHB2B 

Page 27 

Relay 27EYB1 cont. Relay 27EB 
'2R-2Ra' Spuriously Spuriously Tripped 

Opened 

PBRAT P BRYT 

I I 
Relay 27EXB cn.Relay 27EXB 

'2-5' Spuriouy Spuriously Tripped 
Closed 

PACE1XRAT |PAC7EXBRYT 

Relay 27EB cont. '2- Relay 27EYB1I 
10' Spuriously Spuriously Tripped 

Closed 
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Relay 27EYB1 cont.  
'2R-2Ra' Are Open 

(Part B) 

PE1PHB2B 
Page 26 

Relay 27EXB cont. Test Pushbutton 
'1-7' Spuriously 3RTEB Contacts 

Closed Spuriously Closed 

PACEB17RAT |PCTBB 

Relay 3RTEB cont. Relay 3RTEB cont.  
'1C-1Ca' Spuriously '3F-3Fa' Spuriously 

Closed Closed 

TPACTEBFRAT| 

Relay 3RTEB 
Spuriously Tripped 

PAC3TEBRYT 
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El Phase CA Power 
Available ckt. Falls Ip 

Page 24 PEHC 

Relay 27EYC1 cont. Relay 27EYA1 cont.  
'1R-1Ra' Are Open '2R-2Ra' Are Open 

PE1PHC1 |[PE1PHA2 

Pge 30 

Relay 27EYC1 cont. Relay 27EYC1 cont.  
'1R-1Ra' Are Open '1R-1Ra Are Open 

(Part A) (Part B) 

EPE1PHC1A I|P1H1 

APage 29 

Relay 27EYC1 cont. Relay 27EYC1 
1R-Ra' Spurously Spuriously* Tripped 

Opened; 

| AE11 RAT | PACE1C1RYT 

Relay 27EXC cont. Relay 27EXC 
'2-5' Spurlously Spuriously Trlpped 

Closed 

PACERA R 

Relay 27EC cont. '2- Relay 27EC 
10' Spuriously Spuriously Tripped 

Closed 

PAC271ECRAT PC7CY 
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Relay 27EYC1 cont.  
'1R-1Ra' Are Open 

(Part B) 

A ~PE1 PHC1 B 
Page 28 

Relay 27EXC cont. Test Pushbutton 
'1-7' Spuriously 3RTEC Contacts 

Closed Spuriously Closed 

PACEC17RATPAC3TECPBT 

Relay 3RTEC cont. Relay 3RTEC cont.  
'1C-1Ca' Spuriously '3F-3Fa' Spuriously 

Closed Closed 

PACTECFRAT 

Relay 3RTEC 
Spuriously Tripped 

PAC3TECRYT 
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Relay 27EYA1 cont.  
'2R-2Ra' Are Open 

AI 
PEl PHA2 

Page 28 

Relay 27EYA1 cont. Relay 27EYA1 cont.  
'2R-2Ra' Are Open '2R-2Ra' Are Open 

(Part A) (Part B) 

PE1PHA2A PE1PHA2| 

Page 31 

Relay 27EYA1 cont. Relay 27EXA 
'2R-2Ra' Spuriously Spuriously Trpped 

Opened 

PACEAA2RAT 

Relay 27EYA Relay 27EA 
Spuriously Tripped Spuriously Tnipped 

PACE1A1RYT |PAC27EARYT 

.Relay 27EXA cont. Relay 27EA cont. '2
'2-5' Spuriously 10' Spuriously 

Closed Closed 

PACE1ARAT PAC27EARAT 
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Relay 27EYA1 cont.  
'2R-2Ra' Are Open 

(Part B) 

Page 30 PE1PHA2B 

Relay 27EXA cont. Test Pushbutton 
'1-7' Spuriously 3RTEA Contacts 

Closed Spuriously Closed 

PAEA17RA IPA3PBTI 

Relay 3RTEA cont. Relay 3RTEA 
'IC-ICa' Spuriously Spuriously Tripped 

Closed 

Relay 3RTEA cont.  
'4R-4Ra' Spuriously 

Closed 

PACTEARRAT 
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Relay 27EYB1 cant.  
'IR-IRa' Are Open 

| PE1PHB1| 
Page 24 

Relay 27EYB1 cont. Relay 27EYB1 cont.  
'iR-1Ra' Are Open '1R-1Ra' Are Open 

(Part A) (Part B) 

PE1PHB1A PE1PHB1B 

Page 33 

Relay 27EYB1 cont. Relay 271EY1 
'1R-1Ra' Spuriously Spuriously Tripped 

Opened 

Relay 27EB cont. '2- Relay 27EB 
10' Spuriously Spuriously Tripped 

Closed 

PAC2EBRT |PAC27EBRYTI 

Relay 27EXB cont. Relay 27EXB 

'2-5' Spuriously 
Spuriously Tripped 

PACE1XBRAT ||PAC7EXBRYT| 
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Relay 27EYB1 cont.  
'1R-1Ra' Are Open 

(Part B) 

IPE1PHlB 
Page 32 A 

Relay 27EXB cont. I Test Pushbutton 
'1-7' Spuriously 3RTEB Contacts 

Closed Spuriously Closed 

PA17RAT | ACBPBT 

Relay 3RTEB cont. Relay 3RTEB cont.  
'1C-1Ca' Spuriously '3F-3Fa' Spuriously 

Closed Closed 

PC RAT PACTEBFRAT 

Relay 3RTEB, 
Spuriously Tripped 

PAC3TEBRYT 
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Relay 27EYC1 cont.  
'2R-2Ra' Are Open 

Page 24 PE1 PHC2 

Relay 27EYC1 cont. Relay 27EYC1 cont.  
'2R-2Ra' Are Open '2R-2Ra' Are Open 

(Part A) (Part B) 

PE1PHC2A |PE1PHC2B 

Page 35 

Relay 27EYC1 cont. Relay 27EC 
'2R-2Ra' Spuriously Spuriously 

Opened 

PACE PAC7EXCRYT 

Relay 27EYC1 Relay 27EC 
Spuriously TipdSpuriously Tripped 

PACE1CRYT |PAC27ECRYT 

Relay 27EXC cont. Relay 27EC cont. '2
'2-5' Spuriously 10' Spuriously 

Closed Closed 
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Relay 27EYC1 cont.  
'2R-2Ra' Are Open 

(Part B) 

Page 34 PE1PHC2B 

Relay 27EXC cont. Test Pushbutton 
'1-7' Spuriously 3RTEC Contacts 

Closed Spuriously Closed 

PACEC17RAT PBT 

Relay 3RTEC cont. Relay 3RTEC cont.  
'iC-iCa' Spuriously '3F-3Fa' Spuriously 

Closed Closed 

P CRAT PACTECFRAT 

Relay 3RTEC 
Spuriously Tripped 

PAC3TECRYT 
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Breaker S1 Remains Open 
PS1CLOSE 

Page 1 

Common Cause Breaker S1 Control 
Fallure Of Breakers Power Fuses Failed 

S1 And S2 To Close 

PACS1S2COMPDCS1CTFUF| 

Breaker S1 Falled Breaker S13 
To Close Interlocks Fi 

IPACX9M1C4C IPS11NL K 

PPage 109 

Breaker S1 Close Breaker S1 Live 
Initiate Circuits Line - Dead Bus 

Fail Permissive Fails 

| PS1NIT . |PS1 LLDB 
T Page 37 Pge 110 

Breaker 1DIC-25 Breaker S1 Mode 
Transferred Open Switch S226 

Contacts Spuriously E Opened 
IPDC1C25CDT | PACS1ATSWT| 

Loss Of Power On 
125 V dc Paneiboard 

1CIC 

DlDIC 

2 
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p e 

Page 36 
1PS1)NET 

Relay 3STD/1AX Relay 3STD/28X Relay 3SBCX/tA Relay 3SBCX/18 Relay 3SBCX/1B Relay 3SBCX/1A Breaker S1 Close 
cent '4R-4Ra cont IiR-1Ra Failed To Operate Failed To Operate cent *R1Ra cn R-1Ra Initiate Chamels 

Sprlously Opened Spuriousy Opened aile d To Close Faile To 

I PACIM4RAT IPAC2BX1RAT IPACX1A1RYDI PACXI81 RYD I PACX1IRYC I PACX1 Al RYC PSItNITC 

Broker T1 Close Breaker S1 Close 
Iilate Channel 1 Inidate Channel 2 

Falls Falls.  

Page 38 T age 87 
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Breaker S1 Close 
initiate Channel 1 

Fails 

PS1C1 
Page 37 

Relay 3SBC/1AX Relay 3SBC/1AX 
Failed To Operate cont. '4F-4Fa' 

Failed To Close 

PA1AXRYD [PC1X4RY 

Relay 3SBC/1AX SBC Channel A 
cont. '3F-3Fa' Circuit Fails 

Failed To Close 

| ACARYC IPBAK 

Page 39 
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SBC Channel A 
Circuit Falls 

11 RY 

Page 38 IPSBCACKT 
Page 149 

Loss Of Power On Standby Breaker Clos 
125 V de Panelboard a Chan. 1 Control Po 

31DIA wer Breaker 

r Transferred Closed 

3DIA PDCSBC1 CDT 

PF 

Relay 3RLS1X cont.  
'1R-1Ra' Falled To 

Close 

PACLS11RYC IPSBCAINIT| 
TPage 72 

I I 
Relay 3RLS1X cont.  
'4R-4Ra' Failed To 

Close 

PACLS2RYCPACAX2RRYC 

Load Shed Channel 1 
Fails 

Page 40 

Breaker 3DIA-15 
Transferred Open 
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Load Shed Channel 1 
Falls 

Page 39 PS 

Relay 3RLS1 ct Load Shed I Relay 3RLS1X Failed Relay 3RLSI cont One Second Time 
"3-4' Failed TO Iniation Circuits To Operate 1 -1 Failed To Delay Relay 3RLS1 

Close Fail Close Failed To Operate 

I PACLS13RYC PLSlNIT PACLS1 I4RYC PAC3LS1DYC 

Channel A Main Engineered 
Feeder Bus Monitor Safeguards 1 Load 

Load Shed Shed Initiation 
Initiation Fails Falls 

PPMF B MCA P LSES 

Page 71 

Channel A Main Channel A Main Relay TX/2A cont Relay TX/1A cn 
Feeder Bus 2 Feeder Bus 1 '4C-4Ca' Failed To '4C-4Ca Failed To 
Monitor Circuit Monitor Circuit Close Close 

Falls Falls I I 

PMFB2MAX PMFB1MAX I PACTX2ARYC! II PACTX1ARYC| 

Channel A Main Breaker E2 Remains Channel A Main Breaker El Remains.  
Feeder Bus 2 Open Feeder BustI Open 
Monitor C~a it Monitor Circuit 

Falls 'Fails 

2 age 41 Pgo 44 /N age 68 3 age 13 
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Channel A Main 
Feeder Bus 2 
Monitor Crcuit 

Fails 

Page 1 | PMFB2MA 
Page 115 Pae40 

Relay TX213A Failed 20 Second Tirner Main Feeder Bus 2 Main Feeder Bus 2 Main Feeder Bus 220S n 
To OeaeT2/3A Failed To Monitor Channel A, Monitor Channel A, Monitor Channel A, T1A n.T l 

Operate Phase BC Network Phase CA Network Phase AB Network 
Falls Fails Fails 

CPACX2FARYDI PACT23ADYC PB2BCA PCPB2ABA PACT 
Page 42 Page 43 

I 
AXAY 

I 

Main Feeder Bus 2 Main Feeder Bus 2 
Monitor Channel A, Monitor Channel A, 

Phase B ckt. 1 Falls Phase C ckt. 2 Falls 

PB281A PB2C2A 

Relay 27823B Failed Relay 27B23B cont. Relay 27B23C Failed Relay 27B23C cont.  
To Operate '3F-3Fa' Failed To To Operate 4F-4Fa' Failed To 

Open Open 

IPC2BRY- IAB2C II AtFOI 

Powe ToMai FederBusss TC:\AFT\TRE\ATMODCAF 10/5/8 Pae I



Main Feeder Bus 2 
Monitor Channel A, 
Phase CA Network 

Fails 

A PB2CAA 
Page 41 

Main Feeder Bus 2 Main Feeder Bus 2 
Monitor Channel A, Monitor Channel A, 

Phase C ckt. 1 Fails Phase A ckt. 2 
Fails 

PB2C1A ||PB2A2A| 

Relay 27B23C Failed Relay 27823C cont. Relay 27B23A Failed Relay 27B23A cont.  
To Operate '3F-3Fa' Failed To To Operate '4F-4Fa' Failed To 

Open Open 

PACB23CRYD | PAC2C3FRAO PACB23ARYD PAC2A4FRAO 
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Main Feeder Bus 2 
Monitor Channel A, 
Phase AB Network 

Fails 

Page 41 PB2ABA 

Main Feeder Bus 2 Main Feeder Bus 2 
Monitor Channel A, Monitor Channel A, 

'Phase A ckt. 1 Fails Phase B ckt. 2 Fails 

|PB2A1A IPB2B2A 

Relay 27B23A Failed Relay 27B23A cont. Relay 27B23B Failed Relay 27823B cont.  
To Operate '3F-3Fa' Failed To To Operate '4F-4Fa' Failed To 

Open Open 

PACB23ARYD |dPAC2A3FRAO [PACB23BRYD PAC2B4FRAO 

Power To Main Feeder Busses C:\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 43



Breaker E2 Remains 
Open 

PE2CLOSE 
Page 40 
Page 89 

Page 145 

Loss Of Power On Breaker E2 Primary 
125 V dc Panelboard Control Power 

3DIC Breaker Transferred 
Open 

DDIC |PDCE2CTD 

II 
Breaker 3DIC-27 Breaker E2 Primary 

Transferred Open Control Power Fuses 
Failed 

|PDCE2CTFUF| 

I I 
Breaker E2 Close Breaker E2 Closing 
Initiation Signals Circuit Fails 

Fail 

ge 45 Page 48 

Breaker E2 Failed Common Cause 
To Close Failure Of Breakers El And E2 To Close 
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Breaker E2 Close 
Initiation Signals 

Fail 

I 
IPE2AUTO| 

Page 44 

Breaker E2 Turbine Breaker E2 Breaker E2 
Trip Signal Circuit Generator Backup Generator Lockout 

Fails Shutdown Circuit Circuit Falls 
Fails FaIsI 

PE2TT PEGND||P2EL| 
ge 46 ge 47 

Relay 62GXA Failed Relay 62GXA cont.  
To Operate '2-2a' Failed To 

Close 

PAC62GXRYD PAC62G2RYC 
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Breaker E2 
Generator Backup 
Shutdown Circuit 

Fails 

Page 45 PE2GENSD 

62H Time Delay 86HY Main Relaying 
Relay Failed To Control Power Fuses 

Operate Failed 

2HDYC PDCRFU 

Breaker 3DIC-5 86HY Main Relaying 
Transferred Open Control Power 

Breaker Transferred 
Open 

5CD PDC86HYCDT 

Relay 62H cont. '1- Loss Of Power On 
3' Failed To Close 125 V dc Panelboard 

3DIC 

PA61RYC D3DIC 

6 

Relay 86HY Failed Relay 86HY cont.  
To Operate '72-78' Failed To 

Close 

PACR6HRYD PACHY72RYC 1 
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125~~ ~Beae VE2PnlbadPwe rae 

To Operate Transferred Open 

PAC86GARYDCDT 

Relay 86GA cont. Relay 86G Control 
'24-26' Failed To Power Fuses Failed 

Close 

PAC862RYC |PDCR86GFUF 

Loss Of Power On Relay 86G Control < 
125 V de Panelboard Power Breaker.  

3DIB Transferred Open 
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Breaker E2 Closing 
Circuit Fails 

Page 44 PE2CLS 

Close E2 Time Delay Breaker N2 
Circuit Fails Auxiliary cont. '57

58' Failed Open 

Page 49 

E2 Mode Switch S227 Startup Bus Power 
cont. '2-2c' Failed Available At E2 

Open Interlock Fails 

Page 50 

Breaker N2 Breaker S2 
Auxiliary cont. '65- Auxiliary cont. '69

66' Failed Open 70' Failed Open 

265X PACS269CXTi 

Breaker S2 Breaker E2 Closing 
Auxiliary cent: '77- Interlocks Fail 

78' Failed Open 

IA 
Page 62 
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Close E2 Time Delay 
Circuit Fails 

PE2TD 
Page 48E 

E2 Time Delay Relay E2 Time Delay Relay 
TDR/1B cont. '1-5' TDR/1B Failed To 

Failed To Close Operate 

PA2BRYC I A2BDY 

E2 Time Delay Relay E2 Time Delay Relay 
TDR/1A cont. '1-5' TDR/1A Failed To 

Failed To Close Operate 

PACR2ARY PAC2ADC | 
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Startup Bus Power 
Available At E2o 

nnInterlok Fails 

Page 48 IPE2VPERM| 

E2 Phase AB Power E2 Phase CA Power E2 Phase BCPoe 
Available Okt. Fails Available Ckt. Fails Available CktFas 

. PEPHA PE2PHCA PE2PHBC 

Page 54 Page SB 

Relay 27EYA2 cont. Relay 27EYB2 cont.  
'1R-1Ra' Are Open '2R-2Ra' Are Open 

PE2PHA1 PE2PHB2 

I I I 
Relay 27EYA2 cont Relay 27EYA2 cont Relay 27EYB2 cont. Relay 27EYB2 cont.  

1lR-1Ra' Are Open '1R-1Ra' Are Open '2R-2Ra' Are Open "2R-2Ra' Are Open 
(Part A) (Part B) (Part A) (Part B) 

PE2PHA1A L EPABI|PE2PHB2A IIPE2P-HB2B 

A Page 51 A Page 52 Page 53 

Relay 27EA Relay 27EXA cont.  
Spuriously Trpped '3-6' Spuriously 

Closed 

IPAC27EARYTj I PACE2XARAT | 

I I 

Relay 27EA cont -2- Relay 27EYA2 
10' Spuriously Spuriously Tripped 

Closed 

PAC27EARAT I|PACE2A2RYT| 

Relay 27EXA Relay 27EYA2 cont 
Spuriously Tripped 1lR-1Ra' Spuriously 

Opened 

PAG7EXARYT ||PACEA21RAT 
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Relay 27EYA2 cont.  
'1R-1Ra' Are Open 

(Part B) 

PE2PHA1B 
Page 50 

Relay 27EXA cont. Test Pushbutton 
'1-7' Spuriously 3RTEA Contacts 

Closed Spuriously Closed 

PCA17RATf - A3TEAPB 

Relay 3RTEA cont. Relay 3RTEA cont.  
'1C-ICa' Spuriously '4R-4Ra' Spuriously 

Closed Closed 

RAPACTEARRAT 

Relay 3RTEA 
Spuriously Tripped 

PAC3TEARYT 
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Relay 27EYB2 cont.  
'2R-2Ra' Are Open 

(Part A) 

PE2PHB2A 

II 

Page 50 |P2HAI 

Relay 27EB Relay 27EXB cont.  
Spuriously Tripped '3-6'Spuriousy 

Closed 

PAC27EBRYT IPACE2XBRAT| 

Relay 27EB cont. 2- Relay 27EYB2 
10' Spuriously Spuriously Tripped 

Closed 

PAC27EBRAT 2R 

Relay 27EXB Relay 27EYB2 cont 
Spuriously Tripped '2R-2Ra' Spuriously Opened 
PA7Es BRYT:\C PACEB22RAT 
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Relay 27EYB2 cont.  
'2R-2Ra' Are Open 

(Part B) 

A PE2PHB2B| 
Page 50 P 

Relay 27EXB cont. Test Pushbutton 
'1-7' Spuriously 3RTEB Contacts 

Closed Spuriously Closed 

PACEB17RAT |PAC3TEBB 

IUI 

Relay 3RTEB cont. Relay 3RTEB cont.  
'1C-ICa' Spuriously '3F-3Fa' Spuriously 

Closed Closed 

.PACTEBCRATI IPACTEBF"RAT 

Relay 3RTEB 
Spuriously Tripped 

PAC3TEBRYT 
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E2 Phase CA Power 
Available CkI . Falls Ip 

Page 50 |PEHA 

Relay 27EYC2 cont. Relay 27EYA2 cont.  
'1R-1Ra' Are Open A2R-2Ra Are Open 

PE2PHC1 | PE2PHA2 

Relay 27EYC2 cont. Relay 27EYC2 Relay 27EYA2 cont Relay 27EYA2 cont.  
'1R-1Ra' Are Open '1R-1Ra' Are Oe'2R-2Ra' Are Open '2R-2Ra' Are Open 

(Part A) (Part B) (Part A) (Part. B) 

PE2PHC1A I EPCB|| EPAA||PE2PHA28 | 

Pe 55 A Page 56 A Page 57 

Relay 27EC Relay 27EXC cont.  

Spuriously Tripped '3-6' Spuriously 
Closed 

PACE2 XCRAT 

Relay 27EC cont. '2- Relay 27EYC2 
10' Spuriously Spurlously Trlpped 

Closed 

IPACE2C2RYTj 

0 C) 

Relay 27EXC Relay 27EYC2 cont.  
Spurlously Tripped '1R-1Ra Spurlously 

Opened 

PAC7XCRY PACEC21 RAT 
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Relay 27EYC2 cont.  
'1R-1Ra' Are Open 

(Part B) 

PE2PHC1B3 
Page 54 

Relay 27EXC cont. Test Pushbutton 
'1-7' Spuriously 3RTEC Contacts 

Closed Spuriously Closed 

PACEC17RAT P PB 

Relay 3RTEC cont. Relay 3RTEC cont.  
'1C-1Ca' Spuriously '3F-3Fa' Spuriously 

Closed Closed 

C RAPACTECFRAT 

Relay 3RTEC 
Spuriously Tripped 

PAC3TECRYT 
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Relay 27EYA2 cont.  
'2R-2Ra' Are Open 

(Part A) 

PE2PHA2A 
Page 54 

Relay 27EA Relay 27EXA cont.  
Spuriously Tripped '3-6' Spuriously 

Closed 

PAC27EARYT PERAT 

Relay 27EA cont. 2- Relay 27EYA2 
10' Spuriously Spuriously Tripped 

Closed 

PAC27EARAT |PACE2A2RYT 

I 0 

Relay 27EXA Relay 27EYA2 cont.  
Spuriously Tripped '2R-2Ra' Spuriously 

* Opened 

PAC7EXARYT22RA 
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Relay 27EYA2 cont.  
'2R-2Ra' Are Open 

(Part B) 

| PE2PHA2B | 
Page 54 

Relay 27EXA cont. Test Pushbutton 
'1-7' Spuriously 3RTEA Contacts 

Closed Spuriously Closed 

17RAT IPAC3TEAPBT 

Relay 3RTEA cont. Relay 3RTEA cont.  
'IC-ICa' Spuriously '4R-4Ra' Spuriously 

Closed Closed 

Relay 3RTEA 
Spuriously Tripped 

PAC3TEARYT 
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Relay ~~ E 27EYB2 cont Reay27YCecnt 
'R-1Ra'iabl Are. Opna2R2aiArlOe 

PE2PHB1 ||PE2PHC2I 

Relay 27EYB2 cont. Relay 27EYB2 cont. Relay 27EYC2 cont. Relay 27EYC2 cont.  
'1R-1Ra' Are Open '1R-1Ra' Are Open '2R-2Ra' Are Open '2R-2Ra Are Open 

(Part A) (Part B) (Part A) . (Part B) 

|PE2PHB1A | EPBB||PE2PHC2A | PE2PHC2 

e 59 Page 60 Page 61 

SposyTIppI Relay 27EB Relay 27EXB cont.  
Spuriously Tripped '31-' Spurously 

C losed 

PAC27EBRYT PACE2XBRAT 

P I 
Relay 27EB cont. '2- Relay 27EYB2 

10' Spurlously Spurlously Trlpped 
Closed 

PAC27ERAT |PACE2B2RYT 

Relay 27EXB Relay 27EYB2 cont.  
Spuriously Trlpped '1R-1a' Spuriously 

Opened 

PAC7EBRYTPACEB21 RAT 

Power To Main Feecier Russes -- C:\CAFTA\TREE\AFTMOD.CAF 10/05/89 Pace 58



Relay 27EYB2 cont.  
'1 R-1 Ra' Are Open 

(Part B) 

Page 58 PE2PH1 B 

Relay 27EXB cont. Test Pushbutton 
'1-7' Spuriously 3RTEB Contacts 

Closed Spuriously Closed 

PAC3TEBPBT 

Relay 3RTEB cont. Relay 3RTEB cont.  
'10-1Ca' Spuriously '3F-3Fa' Spuriously 

Closed Closed 

| ACEBRA | ATBFRA 

Relay 3RTEB 
Spuriously Tripped 

PAC3TEBRYT 

1 
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Relay 27EYC2 cont.  
'2R-2Ra Are Open 

(Part A) 

r PE2PHC2A 
Page 58 

Relay 27EC Relay 27EXC cont.  
Spuriously Tripped '3-6' Spuriously 

Closed 

RYTPACE2XCRAT 

Relay 27EC cont. '2- Relay 27EYC2 
10' Spuriously Spuriously Tripped 

Closed 

PAC27CRATPACE2C2RYT 

Relay 27EXC Relay 27EYC2 cont.  
Spuriously Tripped '2R-2Ra' Spuriously 

Opened.  

PPACEC22RAT| 
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Relay 27EYC2 cont.  
'2R-2Ra' Are Open 

(Part B) 

rPE2PHC2B 
Page 58 

Relay 27EXC cont. Test Pushbutton 
'1-7' Spuriously 3RTEC Contacts 

Closed Spuriously Closed 

PAE17RAT |PC3EPBT 

Relay 3RTEC cont. Relay 3RTEC cont.  
'1C-1Ca' Spuriously '3F-3Fa' Spuriously 

Closed Closed 

PACECRAT IPCTEFRA 

Relay 3RTEC 
Spuriously Tripped 

PAC3TECRYT 

Power To Main Feeder Busses C:\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 61



PPgea 67 

I~~~ I II II 

3 STAR A Relay 3 STAR B Rea Re.ay 3SBC/1BX Relay 3SBCF2AX Relay SXE2 ood. 1I- Relay RYE2 OanL 1I Rday 86CT3% -4r.  

Dnt. '4F4Fa. Are =nt '4FFa rot'R-1Ra Are con. .1R-1Ra' Are 7 Are Open : Are Open 4R4Rc Are Open 

Open pnopen Open 

4 Relay Relay 3 STAR A 3 STAA B Relay Aelay 3 STAR B Relay RXE2 cn. '1. Relay RXE2 
o 'F,4Fa* Spurious Tpped nt. 4F4Fa Spuriosty Tripped S Ope d Spu Trippd Power Opened Spurously Opened M 1 P 62 
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Relay 3SBC/1 BX 
cont. '1R-1Ra' Are 

Open 

Page 62 PE21K3 

Relay 3SBC/1BX Relay 3SBC/1 BX 
cont. '1R-1Ra' Spuriously Tripped 

Spuriously Opened 

PACBC1 BRAT |PACBC1BRYT| 
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Relay 3SBC/2AX 
cont. '1R-11Ra' Are 

Open 

PE2IK4 
Page 62 

Relay 3SBC/2AX Relay 3SBC/2AX 
cont. IR-1 Ra' Spuriously Tripped 

Spuriously Opened 

PACBC2ARAT T PACBC2ARYT I 
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Relay -RYE2 cont. '1
3' Are Open 

PE2IK6 
Page 62 | 2 

Relay RYE2 cont. '1- Relay RYE2 
3' Spuriously Opened Spuriously Tripped 

PACRYE2RAT PACRYE2RYT 
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Relay 86CT3X cont.  
'4R-4Rc' Are Open 

PE21K7 
Page 62 

Relay 86CT3X cont. Relay 86CT3 cont.  
'4R-4Ra' Spuriously '44-46' Spuriously 

Opened Closed 

PA4RRA PA44RA 

Relay 86CT3X Relay 86CT3 
Spuriously Tripped Spuriously Trips 

PAC6RYT |A8CT 
Page 5 
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Breaker E2 Closing 
Interlocks Fail 

(Part B) 

Page 62 

Relay 8682/3 cont. Relay 86N2/3 cont. Relay 86E2/3 cont.  
'10-10c' Spuriously '16-16c' Spuriously '11-11c' Spuriously 

Opened Opened Opened 

PACB21ORAT I PACN216RA PACE211RAT 
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Channel A Main 
Feeder Bus 1 
M onitor Circuit 

Fails 

APPMFB1MA A Page 11T 
Page 40 

Relay TX1/3A Failed 20 Second Timer Main Feeder Bus 1 Maln Feeder Bus 1 Main Feeder Bus 120ScnTio 
To Operate T1/3A Failed To Monitor Channel A, Monitor Channel A, Monitor Channel A, 1/Acn.L-I 

Operate Phase BC Network Phase CA Network Phase AB Network Fie oOe 

I Falls Falls Fails 

PACX13ARYDDYC PB1BCA IPB1CAA IPB1ABAII AT3RO 

Page 69 Page 70 

II 
Main Feeder Bus 1 Maln Feeder Bus 1 
Monitor Channel A, Monitor Channel A, 

Phase B ckt.* 1 Falls -Phase C ckt. 2 Fails 

PB1B1A PB1C2A 

Relay 278138 FaiedReay2713B cont. Relay 27913C Failed Relay 27B130 cont.  

To Operate '1R-1Ra' Failed To To Operate '2R-2Ra' Falled To 
Opn Opn 

PACB13BRY ~ ~~~ PAT3AA PA11ROAB3RDjA12I~ 
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Main Feeder Bus 1 
Monitor Channel A, 
Phase CA Network 

Fails 

Page 68 r PB1CAA 

Main Feeder Bus 1 Main Feeder Bus 1 
Monitor Channel A, Monitor Channel A, 

Phase C ckt. 1 Fails Phase A ckt. 2 Fails 

PB1C1A ||PB1A2A| 

Relay 27813C Failed Relay 27813C cont. Relay 27B13A Failed Relay 27B13A cont.  
To Operate 'iR-1Ra' Failed To To Operate '2R-2Ra' Failed To 

.Open Open 

PACB13CRYD PAC1C1 RRAO PACB13ARYD PAC1A2RRAO 
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Main Feeder Bus 1 
Monitor Channel A, 
Phase AB Network 

Fails 

PB1ABA 
Page 68 

II 
Main Feeder Bus 1 Main Feeder Bus 1 
Monitor Channel A, Monitor Channel A, 

Phase A ckt. 1 Fails Phase B ckt.2 Fails 

PB1A1A I|PB1B2A| 

Relay 27B13A Failed Relay 27B13A cont. Relay 27B13B Failed Relay 27B13B cont.  
To Operate '1R-1Ra' Failed To To Operate '2R-2Ra' Failed To 

Open Open 

PACB13ARYD PAC1A1RRAO PACB13BRYD PAC1B2RRAO 
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Engineered 
Safeguards 1 Load 

Shed Initiation 
Fails 

Page 40 r PLS1ES 

'II Enginered 
Safeguards Channel 

1 Signal Failed 

ESAS1 PESUC16UCD 

2 

Power To Main Feeder Busses C:\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 71



PST^R^ I PEUV ACKT I 

Keowee Unit 2 Interruption Of 
Failed To Run Startup Bus Power 

PSTARACKT |2 H YPSTARTUP 

2 Page 2 

Relay STAR A Faned Relay STAR A cont. Relay STAR A cont. Startup Bus Startup Bus 
To Operate '2F-2Fa' Failed To '1F-1Fa Failed ToUndervotage Undervoltage 

Operate Operate Network Channel Al Network Channel A2 
I I IFails Fails 

PACSTRARYD PACSA2FRYC PACSAFRYPNSTRARLYT PEVAA 

age 73 Page 86 

Relay 3 STAR A 
Spurlously Tripped 

PACSTRARYT 

Power To Main Feeder Busses C:\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 72



Startup Bus 
Undervoltage 

Network Channel Al 
Fails 

PEUVAA 
Page 72 

Relay 3SBC/1A cont. Startup Bus 
'3-4' Failed To Undervoltage 

Close Network 11 Fails I I age 74 
I IP 

Relay 3SBC/1A cont. Startup Bus 
'1-10' Failed To Undervoltage 

Close Network 12 Fails 

PA1ARY PU1j 

P age 80 

10 Second Time 
Delay Relay 3SBC/1A 

Failed To Operate 

PACTD1 ADYC 

Power To Main Feeder Busses C:\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 73



Startup Bus 
Undervoltage 

Network 11 Fails 

PEUV11 .  
Page 73 
Page 86 

Startup Startup Startup 
Undervoltage Undervoltage Undervoltage 

Permissive Phase AB Permissive Phase CA Permissive Phase BC 
Circuit 11 Falls Circuit 11 Falls Circuit 11 Fails 

PEUVAB11 |I PEUVCAll 1 1 PEUVBC11I 

A Page 77 Page 79 

Startup Phase A Startup Phase B Startup Phase AB Startup 
Undervoltage Undervoltage Channel Al Contact Undervoltage Phase 
Circult Fails Circuit Falls Pair Fails AB Circuit At Falls 

PEUVPIEBU PEA1 ABS PEAUVAB1 

Page 75 Page 76 

Relay 27EYA1 cont. Relay 27EYB1 cont. Relay 27EXA cont. Relay 27EXB cont.  
'3C-3Ca' Failed To '3F-3Fa' Failed To '2-5' Failed To '2-5' Failed To 

Close Close Close Close 

PACA13CRYC PACB13FRYC PAC7EXARYC P BRYC 

Relay 27EYA1 Falls Relay EYB1 Failed 
To Operate To Operate 

PACEYA1RYD PACEYB1RYD 
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PEAUV OUTPUTS: 
Page 74, Page 77, Page 80 
Page,80, Page 99, Page 100 
Page 102, Page 102 

Startup Phase A 
Undervoltage 
Circuit Fails 

A PEAUV 
SEE OUTPUT 

LIST 

Relay 27EA Failed Breaker 3DIA-14 
To Operate Transferred Open 

PAEARY fOA04Df 

Relay 27EA cont. '2- Loss Of Power On 
10' Failed To Close 125 V dc Panelboard 

3DIA 

Relay 27EXA Failed Startup Phase A Unde 
To Operate rvoltage ckt. Contro 

I Power Breaker 
Transferred Open 

PACEXRY PDCEe sHA CD | 

Power To Main Feeder Busses C:\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 75



PEBUV OUTPUTS: 
Page 74, Page 79, Page 80 
Page 84, Page 99, Page 101 
Page 102, Page 106 

Startup Phase B 
Undervoltage 
Circuit Fails 

SEE OUTPUT PEBUV 

LIST 

Relay 27EB Failed Breaker 3DIB-12 
To Operate Transferred Open 

P EBRYE |PDCB1D 

Relay 27EB cont. '2- Loss Of Power On 
10' Failed To Close 125 V de Panelboard 

3DIB 

| AEBRY D3I 
10 

Relay 27EXB Failed Startup Phase B Unde 
To Operate rvoltage ckt. Contro 

I Power Breaker 
Transferred Open 

RY PDCEPHBCDT 
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Startup 
Undervoltage 

Permissive Phase CA 

R l 

CArc u t 1 1 F a ils 

IPEUVCAll 
Page 74Oo 

Ptartup Phase C Startup Phase A Startup Phase CA Startup Undervoltage Undervoltage Channel A Contact Undervoltage Phase 
Circuit Falls Circuit FisPair Fails CA Circuit Al Falls 

PECUV PEAU PEA1CA |PEAUVCA1I 
8 Page 78 8 Page 75 

Relay 27EYC1 cont. Relay 27EYA1 cont. Relay 27EXA cont. Relay 27EXC cont.  
'3C-3Ca' Failed To '3F-3Fa' Failed To '2-5' Failed To '2-5' Failed To 

Close Close Close Close 

PAA3FY PAC | PC7XAYCZ! PAC7EXCRYC] 

Relay 27EYA1 Fails Relay 27EYC1 Failed 
To Operate To Operate 

PACEYA1YD I |PACEYC1RYD I 

Power To Main Feeder Busses C:\CAFTA\TREE\AFTMOD.CAFT10/05/89 Page 77_



PECUV OUTPUTS: 
Page 77, Page 79, Page 80 
Page 84, Page 100, Page 101 
Page 102, Page 106 

Startup Phase C 
Undervoltage 
Circuit Fails 

A PECUV 
SEE OUTPUT 

LIST 

II 
Relay 27EC Failed Breaker 3DIC-8 

To Operate Transferred Open 

PAECRY IPD08CDT 

Relay 27EC cont. '2- Loss Of Power On 
10' Failed To Close 125 V dc Panelboard 

3DIC 

Relay 27EXC Failed Startup Phase C Unde 
To Operate rvoltage ckt. Contro 

I Power Breaker 
Transferred Open 

PAC7EXCRYD HCCDT 

Power To Main Feeder Busses C:\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 78



Startup 
Undervoltage 

Permissive Phase BC 
Circuit 11 Fails 

Page 74 

CPEUVBC11 

Startup Phase B Startup Phase C Startup Phase BC Startup 
Undervoltage Undervoltage Channel Al1 Contact Undervoltage Phase 
Circuit Fails Circuit Fails Pair Fails BC Circuit Al Fails 

PEUVPECUV PEA1IBC PEAUVBC1I 
Page 76 Page 78 

Relay 27EYB1 cont. Relay 27EYCl cont. Relay 27EXB cont. Relay 27EXC cont.  
'3C-3Ca' Failed To 3F-3Fa' Failed To '2-5' Failed To '2-5' Failed To 

Close Close Close Close 

PACB13CRYC PACC13FRYC P BRY 

Relay EYB1 Failed Relay 27EYCl Failed 
To Operate To Operate 

P o w e r TePACEYC1 RYD 

Power To Main Feeder Busses C:\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 79



P e rm U s al e d T o U naFa l dg oUnr o 

Circuii 12Fal F A Circuit12lFails 
IPEAC B12FP 73 PE C 2|E B e TFPage 

Startuprtu Phaseu AStrutPaeBSaruahsrAttruuSatpPasp trupPaeC 
Undervoltageltg Undervoltage ChnnlA2Cntc Udrvlag haeUnevoae hnnlA2Cntc 
Circu~Cicut Fail Circui Fallsi Pai Fails ABrCircuit A2FilairuiFislarsal 

Page~~~~~~~Pg 75Pg864 o 1Pg 8ae8 

Statu P as AStrtp h e a 27 Y 1 con t u Rela 27E B1 co t aru Startup Phase A St a r Undervolta'1-1Fa Falledtag To nelA '2F-2Fa Fall d ev g Toas Undervoltage Undervoltag PhIA se 
Circuit~los CloseCrutFal ar al B ici A al Circuit FailsCA irut 2Fal 

IEU PACA1FRY I | PAB12FRY PEAUV IPAVA 
age 75 ~~~ 8 Page 75 Page 83 o8 

Power To Main~~~~~ Feede Buse C:CFT\RE\FMO.A 1/589 ae8



Startup 
Undervoltage Phase 
AB Circuit A2 Fails 

Page 80 1PEAUVAB2 

Relay 27EXA cont. Relay 27EYA1 cont.  
'2-5' Failed To '4C-4Ca' Failed To 

Close Close 

RYC ACYA14RYC 

Relay 27EYA1 Fails Relay 27EYA1X 
To Operate Failed To Operate 

A1RY IPACYA1XRYDI 

Relay 27EXB cont. Relay 27EYB1 cont.  
'2-5' Failed To '4C-4Ca' Failed To 

Close Close 

I PACEXBRY I |PACYBl 4RYC| 

Relay EYB1 Failed Relay 27EYB1X 
To Operate Failed To Operate 

PCeB1RY C- A CYAXRYD | 
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Startup Phase CA 
Channel A2 Contact 

Pair Fails 

Page 80 PEA2CA 

Relay 27EYClX cont. Relay 27EYAIX cont.  
'1F-1Fa' Failed To '2F-2Fa' Failed To 

Close Close 

P 1CFr 1 FRC PACA12FRYC 1 

Power To Main Feeder Busses C:\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 82



Startup 
Undervoltage Phase 
CA Circuit A2 Fails 

PEAUVCA2 
Page 80 

Relay 27EXA cont. Relay 27EYC1 cont.  
'2-5' Failed To '4C-4Ca' Failed To 

Close Close 

PACYC14RYC 

Relay 27EYA1 Fails Relay 27EYC1X 
To Operate Failed To Operate 

ReAC2EYA1RYDil Rea PACYC1X J 
I2 FidFi 

Relay 27EXC cont. Relay 27EYA1 cont.  
'2-5' Failed To 1'4C-4Ca' Failed To 

Close Close 

PA7ECRC PC14RY 

Relay 27EYC1 Failed Relay 27EYA1X 
To Operate Failed To Operate 

PACEYC1RYD PAC1XRYD 1 
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Startup 
Undervoltage 

Permissive Phase BC 
Circuit 12 Fails 

Page 80 r PEUVBC12 

Startup Phase C Startup Phase BC PoweToMaieede Bu Undervoltage Channel A2 Contact 10/05/89 Pags 
Circui FailsCircuit Fails Pair FailsBC irutA Fal 

T Pge 76 -- ~ g 8PA1Ce8 
Undrvotag Phase 

Page o ai 78de Pagee 8C\AT\REAFM DCF 1/5/ ae8



Startup 
Undervoltage Phase 
BC Circuit A2 Fails 

Page 84 r PEAUVBC2 

Relay 27EXB cont. Relay 27EYB1 cont.  
'2-5' Failed To '4C-4Ca' Failed To 

Close Close 

PACEXBYCI PC14RYC 

Relay EYB1 Failed Relay 27EYB1X 
To Operate Failed To Operate 

PAB1RY | A1XRYDI 

Relay 27EXC cont. Relay 27EYC1 cont.  
'2-5' Failed To '4C-4Ca Failed To 

Close Close 

PAC7EXCRYC I A14RY 

Relay 27EYC1 Failed Relay 27EYC1X 
To Operate Failed To Operate 

1RYD PACYC1XRYD 

Power To Main Feeder Busses J C:\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 85



Startup Bus 
Undervoltage 

Network Channel A2 
Fails 

Page 72 PEUVAB 

Relay 3SBC/1B cont. Startup Bus 
'1-10' Failed To Undervoltage 

Close Network 11 Fails 

PACP11BRYC |PU1 
Page 74 

Relay 3SBC/1B cont. Startup Bus 
'3-4' Failed To Undervoltage 

Close Network 12 Fails 

. A12BRYC IAEV1 
Page 80 

10 Second Time 
Delay Relay 3SBC/1B 

Failed To Operate 

PACTD1BDYC 

Power To Main Feeder Busses C:\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 8



Breaker Si Close 
initiate Channel 2 

Fails 

Page 37 PS1C2 

Relay 3SBC/2BX Relay 3SBC/2BX 
cont. '4F-4Fa' Failed To Operate 

Failed To Close 

PAX4RY I ACXRYDI 

Relay 3SBC/2BX SBC Channel B 
cont. '3F-3Fa' Circuit Fails 

Failed To Close 

PAX3RY SCBK 

Page 88 

Power To Main Feeder Busses C:\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 87



PaS2RYC I PSB 

PPag 970 

Loade Chanel r 2 hn CnrlP 

Ope n serdO n 

Power~ ~ ~ ~ ~~~~~~C~ g ToMi9edrBse7C\AT\REATO.CF 1/58 ae8 

Fails 

PL"S2 PCXZY 

Page 89 

3RLS2X cont. '4R
4Ra' Failed To Close 

Breaker 3DIB-13 
Transferred Open 

PDCM1 l3CDT 

Power To Main Feeder Busses -- TC:\CAFTA\TREE\AFTMOD.CAF 10/05/89 'Page 88



Page 88 
S 

Tl Load Shed 2 Relay 3RLS2X Failed Relay 3RLS2 cont. One Secnd Time 3-4 FailedT Initiation circuits To Operate '1-10Y Failed To Delay Relay 3RLS2 
Close Failed To Operate 

PACL23RYCLS2NIT ACLS2XRYD ACLS24RC PAC3LS2DC 

Channel B Main Engineered 
Feeder Bus Monitor Safeguards 2 

Load Shed Loadshed Initiation 
Initiation Fails Fails 

PMFB PL S 2ES 

Page 96 

Channel B Main Channel B Main Relay TX/2B cont. Relay TX/1B cont.  
Feeder Bus 2 Feeder Bus 1 4C-4Ca' Failed To 4C-4Ca' Failed To 
Monitor Circult Monitor Circuit Close Close 

Fails Fails I III 

PMFB2MBX PMFB1MBX 1PACTX2BRYC II PACTX18BRYCI 

Channel B Main Braker E2 Remains Channel B Ma In .Breaker El Romains 
FedrBs2 OpnFeeder Bus 1 Open 

Monitor Cirmit Monitor Circult 
D Fails Falls 

PMFB2M PE2CLOSE PMBM PE1CLOSE 

P2\ age 90 Page 44 P2\ age 93Pae1 

Power To Main Feeder Busses C:\CAFTA\TREE\AFTMOD.CAF-j 10/05/89 -TPaae 89



Channel B Main 
Feeder Bus 2 
Monitor Circuit 

Fails 

PB2BB PBABR ACT2BRA 

Page 899 
Page 156 

Relay TX2/3B Failed 20 Second Timer Main Feeder Bus 2 Main Feeder Bus 2 Main Feeder Bus 2 
To Operate T2/3B Failed To Monitor Channel B, Monitor Channel B, 

Operate Phase BC Network Phase CA Network Phase AB Network Fai 
Fails Fails Fails 

I PACX23BRYD |CPACT23BDYC P 2PB2BCB IPB2CA PB2ABB 
Page 91 Page 92 

Main Feeder Bus 2 Main Feeder Bus 2 
Monitor Channel B, Monitor Channel B, 

Phase B ckt. 1 Fails Phase C ckt. 2 Fails 

PB2B1B P22 

Relay 27823B Failed Relay 27B23B cont Relay 27B23C Failed Relay 27B23C cont.  
To Operate '1R-1Ra' Failed To To Operate '2R-2Ra' Failed To .  

Open Open 

I AB3I I IAB3CY I PCt'R 

Powe ToMai Feder usss -- FC\CATA\TEE\FTMD.CF 1005/9 Pge :0:



MainFeedr Bu 2 .Main Feeder Bus 2 
Monior Canne BMonitor Channel B, 
Phase ~ ~ ~ ~ ~ s CA ck.etaisPhswAct.2Fal 

PB2C1B | PBA2B 

To Operate '1 R-1Ra' Failed To To Operate '2R2Ra' Failed To 
Open Open 

PACB23CRYD IPAC2C1 RRAO PACB23ARYD PCARA 

Power To Main Feeder Busses C:CFATE\FM DCF 10/05/89 Page



Main Feeder Bus 2 
Monitor Channel B, 
Phase AB Network 

Fails 

Page 90 PB2ABB 

Main Feeder Bus 2 Main Feeder Bus 2 
Monitor Channel B, Monitor Channel B, 

Phase A ckt. 1 Fails Phase B ckt. 2 Fails 

2 A 1 PB2B2B| 

Relay 27B23A Failed Relay 27B23A cont. Relay 27B23B Failed Relay 27B23B cont.  
To Operate '1R-1Ra' Failed To To Operate '2R-2Ra' Failed To 

Open Open 

PACB23ARYD I | PAC2A1 RRAO IPACB23BRYD PAC2B2RRAO 

Power To Main Feeder Busses C:\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 9



Page 156 

Relay TX1/3B Failed 20 Second Timer Relay T1/38 cont. Main Feeder Bus 1 Main Feeder Bus 1 Main Feeder Bus 1 
To Operate T1/3B Failed To L-L1' Failed To Monitor Channel B, Monitor Channel B, Monitor Channel B, 

Operate Open Phase BC Network Phase CA Network Phase AB Network 
I opeFails Fails Falls 

I PACX13BRYD I PACT13BDYC | PACT13BRAO PB1BCB PBAB PB1ABB 
Page 94 Page 95 

Main Feeder Bus 1 Main Feeder Bus 1 
Monitor Channel B, Monitor Channel B, 

Phase B ckt. 1 Fails Phase C ckt. 2 Fails 

PB181B P12 

Relay 27B13B Failed Relay 27B13B cont. Relay 27B13C Failed Relay 27B13C cont.  
To Operate nF-3Fa' Failed TO To Operate 4-Fa' .Falled To 

Open Open 

I PACB13BRYD I I PAC1B3FRAO PACB13CRYD IPAC1CFRAO 

Power To Main Feeder Busses C:\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 9



Main Feeder Bus 1 
Monitor Channel B, 
Phase CA Network 

Fails 

Page 93 PiCAB 

Main Feeder Bus 1 Main Feeder Bus 1 
Monitor Channel B, Monitor Channel B, 

Phase C ckt. 1 Fails Phase A ckt. 2 Fails 

PB1C1B |PB1A2B 

Relay 27B13C Failed Relay 27B13C cont. Relay 27B13A Failed Relay 27B13A cont.  
To Operate '3F-3Fa' Failed To To Operate '4F-4Fa' Failed To 

Open Open 

PACB13CRYD PAC1C3FRAO PACB13ARYD PAC1A4FRAO 
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Main Feeder Bus 1 
Monitor Channel B, 
Phase AB Network 

Fails 

Page 93 PB1ABB 

Main Feeder Bus 1 Main Feeder Bus 1 
Monitor Channel B, Monitor Channel B, 

Phase A ckt. 1 Fails Phase B ckt. 2 Fails 

PB1A1B ||PB1B2B| 

Relay 27B13A Failed Relay 27B13A cont. Relay 27B13B Failed Relay 27B13B cont.  
To Operate '3F-3Fa' Failed To To Operate '4F-4Fa' Failed To 

Open Open 

I PACB13ARYD PAC1A3FRAO PACB13BRYD PAC1B4FRAO | 

Power To Main Feeder Busses C:\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 95



Engineered 
Safeguards 2 

Loadshed Initiation 
Fails 

Page 89 PLS2ES 

Engineered 
Safeguards Channel 

2 Signal Failed 

ESAS2 | PESUC25UCD 

22 

Power To Main Feeder Busses C:\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 96



PSTARB 1PEUVBCKTI 

Keowee Unit 2 Interruption Of 
Failed To Run Startup Bus Power 

PSTARBCKT IPACKEO2HYRI IPSTARTUP 

A Page 2 

Relay STAR B Failed Relay STAR B cont. Relay STAR B cont. Startup Bus Startup Bus To Operate '2F-2Fa' Failed To '1F-1Fa' Failed To Undervoltage Undervoltage 
Operate Operate Network Channel Bi Network Channel B2 

I F I P I IFails Fails 
PACSTRRYD PACSB2FRYC PACSB1FRYCPEUVB 

age 98 age 108 

Relay 3 STAR B 
Spuriously Tripped 

PACSTRBRYT 

Power To Main Feeder Busses C:\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 97



Startup Bus 
Undervoltage 

Network Channel Bi 
Fails 

Page 97 PEUVBA 

Relay 3SBC/2A cont. Startup Bus 
'1-10' Failed To Undervoltage 

Close Circuit 21 Fails 

PA1ARY A EU2 
Page 99 

Relay 3SBC/2A cont. Startup Bus 
'3-4' Failed To Undervoltage 

Close Circuit 22 Fails 

Page 102 

10 Second Time 
Delay Relay 3SBC/2A 

Failed To Operate 

PACTD2ADYC 

Power To Main Feeder Busses IC:\CAFTA\TREE\AFTMOD.CAF I10/05/89 IPage 98



Startup Bus 
Undervoltage 

Circuit 21 Falls 

A~rPEUV21 
Page 98 

Page 108 

Startup Startup Startup 
Undervoltage Undervoltage Undervoltage 

Permissive Phase AB Permissive Phase CA Permissive Phase BC 
Circuit 21 Fails Circuit 21 Fails Circuit 21 Fails 

PEUVAB21IPEVA1I|PUB2| 

e 100 Page 101 

tartup Phase A Startup Phase B Startup Phase AB Startup 
Undervoltage Undervoltage Channel B1 Contact Undervoltage Phase 
Circuit Falls Circuit Fails Pair Fails AB Circuit B1 Fails 

IPEAUV PEBUV PEB1AB |PEBUVAB1I 
Page 75 T Page 76 

Relay 27EYA2 cont. Relay 27EYB2 cont. Relay 27EXA cont. Relay 27EXB cont.  
'3C-3Ca' Failed To '3F-3Fa' Failed To '3-6' Failed To '3-6' Failed To 

Close close Close Close 

PACA23CRYC PACB23FRYC 

Relay 27EYA2 Failed Relay 27EYB2 Failed 
To Operate To Operate 

PACEYA2RD 10/05/ PB2RYD | 

Power To Main Feeder Busses C:\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 99



Startup 
Undervoltage 

Permissive Phase CA 
Circuit 21 Fails 

I 7PEUVCA21| 
Page 99 

Startup Phase C Startup Phase A Startup Phase CA Startup 
Undervoltage Undervoltage Channel B1l Contact Undervoltage Phase 
Circuit Fails Circuit Fails Pair Fails CA Circuit Bi Fails 

PEUVPEAUV PEB11CA PEBUVCA1I 
Page 78 YN Page 75 

Relay 27EYC2 cont. Relay 27EYA2 cont. Relay 27EXA cont. Relay 27EXC cont.  '3C-3Ca' Failed To '3-6' Failed To '3-6' Failed To 
Close Close Close Close 

PACC23CRYC |PC2FY A2XRC||PCECY 

Relay 27EYA2 Failed Relay 27EYC2 Failed 
To Operate To Operate 

PACEC RYD 0 

Power To Main Feeder Busses jC:\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 100



Startup 
Undervoltage 

Permissive Phase BC 
Circuit 21 Fails 

PEUVBC21I 
Page 99 

tartup Phase B Startup Phase C Startup Phase BCtartup 
Undervoltage Undervoltage Channel BI ContactPhase 
Circuit Fals Crcut Fails Pair FailsFals 

PUUPEB1BPEBUVBC1 

T Page 76 i Page 78 

Relay 27EYB2 cont Relay 27EYC2 cant. Relay 27EXC cant. Relay 27EXB cont.  
'3C-3Ca' Failed To 3F-3Fa' Failed To '3-6' Failed To 3-6 Failed To 

Close Close 

PACB23CRYC PPACC23FRYC PA| 

4I 

Relay 27EYC2 Failed 1Relay 27EYB32 Failed 
To Operate JTo Operate 

PACEYB2RRW 

Power To Main Feeder Busses -- C:\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page10



StartupcnRea P es 
Undervoltaget P 

Circuit Fails C C 

PEAUV 9C PAUV2 

Startup \AaF S1/58 up 
Undervollage nevlaeUdrotg 

Permissive Phase AB Prisv hs A emsiePaeB 
Crut2 FalCici22FlsCircuit 22 Fails 

|PEUVAB22PEVA2PUB 2 

~~~~Startup Phase B trup hs Startup Phase AB StartupStru PhsC aup hse A 
Undervoltage Channel B2 Contact Undervolilage Phase Udrotg anB otc 

Circui FallsCircuit Fails Pair Falls AB Circuit B2 Falls CrutFisPi al 

PEAUVIPEBUV PEB2AB I PEBUVAB21 IEU E2C 
Pg 75Page 76 Pag 10378- -. g 0 

Relay 27EYA2X cont. Relayj 27EYB2X cont.Stru PhsASatp 
'1R-1Ra' ;Failed To '10-1Ga' Failed TO nevla UdrotgPhs 

Cloe perteCircuit 22 A Circuit 22 Fa ils 

I~~~ PEUVCA2 R IY PEUVBC2 IP~-v 

Page 78 Page 104 

Power~~~~~~ ~ ~ ~ ~ ~ Pag 75i Pagee 1ussC\AT\REATO .A -T 0 058 -~ g 0



Startup 
Undervoltage Phase 
AB Circuit B2 Fails 

Page 102 PEBUVAB2 

Relay 27EXA cont. Relay 27EYA2 cont.  
'3-6' Failed To '4C-4Ca' Failed To 

Close Close 

PAC2EXARYC |PACEYA2RYC 

Relay 27EYA2 Failed Relay 27EYB2X Fails 
To Operate To Operate 

2RYD PACXYB2RYD 

Relay 27EXB cont. Relay 27EYB2 cont.  
'3-6' Failed To '4C-4Ca' Failed To 

Close Close 

BRY PACEYB2RYCI 

Relay 27EYB2 Failed Relay 27EYA2X 
To Operate Failed To Operate 

PACEYB2RYD |PACXYA2RYDW 

Power To Main Feeder Busses C:\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 103



Startup Phase CA 
Channel B2 Contact 

Pair Fails 

Page 102 r PEB2CA 

Relay 27EYC2X cont. Relay 27EYA2X cont.  
'1R-1Ra' Failed To '1C-1Ca' Failed To 

Close Close 

PACC21 RRYC IPACA21KRYC 

Power To Main Feeder Busses C:\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 104



Startup 
Undervoltage Phase 
CA Circuit B2 Fails 

Page 102 PEBUVCA2 

Relay 27EXA cont. Relay 27EYC2X 
'3-6' Failed To Failed To Operate 

Close 

PAC2 EXARYC | RYD 

Relay 27EYA2 Failed Relay 27EYC2 cont.  
To Operate '4C-4Ca' Failed To 

Close 

PACEYA2RYD |PACEYC2RYCI 

Relay 27EXC cont. Relay 27EYA2X 
'3-6' Failed To Failed To Operate Close 

PAC2EXCRYC PACXYA2RYD 

Relay 27EYC2 Failed Relay 27EYA2 cont.  
To Operate j '4C-4Ca' Failed To 

Close 

PPACEYA2RYC 

Power To Main Feeder Busses C:\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 105



Ip 
Startup 

Undervoltage 
Permissive Phase BC 

Circuit 22 Fails 

Page 102 PEUVBC22 

Startp Phse BStartup Phase C Startup Phase BCStru 
UndervoltageUndervoltage Channel B2 Contact Udrotg hs 

Circui FailsCircuit Fails Pair FailsBC irut 2Fal 

PECUV| PAPEB2BCC 
Page 76 Page 7810/ 

'1R-1Ra~B Circuit B2 Fails'Fale T 

CloPag 107s 

Powe ToMainFeeer usse C:CAFT\TRE\ATMODCAF 10/0/89 PaI



Startup 
Undervoltage Phase 
BC Circuit B2 Fails 

Page 106 I PEBUVBC2 

__I 
Relay 27EXC cont. Relay 27EYC2X 

'3-6' Failed To Failed To Operate 
Close 

| ACCRYC AC2RYD 

Relay 27EYC2 Failed Relay 27EYC2 cont.  
To Operate '4C-4Ca' Failed To Close 

PAY2RYD IPCY2Y 

Relay 27EXB cont. Relay 27EYB2X Fails 
'3-6' Failed To To Operate 

Close 

| ACEXRC |PAB2RY 

Relay 27EYB2 Failed Relay 27EYB2 cont.  
To Operate '4C-4Ca' Failed To 

Close 

PACYB2RYD | PACYB2RYC | 

Power To Main Feeder Busses C:\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 107



Startup Bus 
Undervoltage 

Network Channel B2 
Fails 

I 
Page 97 PEUVBB 

Relay 3SBC/2B cont. Startup Bus 
'1-10' Failed To Undervoltage 

Close Circuit 21 Fails 

I PACP21BRYC ||PU2 
Page 99 

Relay 3SBC/2B cont. Startup Bus 
'3-4' Failed To Undervoltage 

Close Circuit 22 Fails 

I A2BRYC A EU2 
Page 102 

10 Second Time 
Delay Relay 3SBC/2B 

Failed To Operate 

PACTD2BDYC 
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Breaker S1 Closing 
Interlocks Fail 

Page 36 LK 

Relay 86SB1 cont. Breaker E2 
'14-14c' Spuriously Auxiliary cont. '61

Opened 62' Spuriously 
Opened 

1RATCES1CXT 

Relay 8681/3 cont. Breaker El 
'13-13c' Spuriously Auxiliary cont. '61

Opened 62' Spuriously 
Opened 
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Breaker S1 Live 
Line - Dead Bus 
Permissive Fails 

Page 36 PS1LLDB 

Breaker S1 V1 Breaker S1 V2 
Contacts Failed To Contacts Failed To 

Close Close 

PACS1V1RYC PACS1V2RYC 
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Standby Bus 1 
Maintenance 
Unavailability 

PSM1M 
Page 1 

Standby Bus 1 Was Standby Bus 2 Not 
In Maintenance In Maintenance 

PACXSB1BHM PSM2MN 

Standby Bus 2 Was 
In Maintenance PI 
AC2BHM 
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Standby Bus 1 Power 
Sources Fail 

/ " PSB1S 
Page 1 

Power From Keowee 1 Power To Bus 1 
To SIB Bus 1 Fails Fails Given Both 

When Both Units Not Keowee Units In 
inMaintence Maintenance 

PKEOSB1NOT |PLEESB1CN 

Power From Keowee Both Keowee Units Power From Lee Both Keowee Units 
Unit 1 To Standby Not In Maintenance Steam Station To In Maintenance 

Bus 1 Fails Standby Bus 1 Fails 

PKEOSB1 ES PLEESB1PACKEOSHYM 

Page 119 

Power From Keoe1 Breaker SK1 Remains Loss Of Power From 4160 V ac Standby 
Fails Open CT5 Breaker SL1 

Transferred Open 

PCT4 | ~~PSKlCLOSEIPCSAXL14 
Page 113 Page 114 Page 120 
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Power From Keowee 1 
Fails 

PCT4 
Page 112 
Page 154 

Keowee Unit 1 Common Cause 
Failed To Start Failure Of Keowee 

Hydro Units To Start 

PAO1HYS |PCOSCOMI 

Keowee Unit 1 Common Cause 
Failed To Run Failure Of Keowee 

Hydro Units To Run 

PAO1HYR |PAORCOMI 

Transforme CT4 
Failed 

F PACCT4THF  
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Breake SK1 Renains 
Open 

Page 112 5 1CLOSE 

Lons Of Power On Breaker 1DIC-25 Breaker SKI Close Connon Cause 4160 V ac Breaker Breaker SKI Closing Breaker SKI Control Breaker SK1 Control 125 V de Panelboard Transferred Open initation Signas Failre Of Breakers SK1 Paled To Clone Cirul Component Power Fuses Falled Power Breaker 
Fail SKI And SK2 To Close Failure Transferred Open 

D1DIC IPCC5DIP~lIPACSKl2COM IPACXSK1C4CI PSK CLS PCKICU PCKIC 
2 2 2age 117 

MFB Monitor Channel ESAS Chnneld 
ABrear SKI Close Breaker Skt Cloe 

Sinal Fails Signal Fails 

Page 115 Page 116 
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MFB Monitor Channel 
A Breaker SK1 Close 

Signal Fails 

PMFBMSK1 
Page 114 

Relay TX2/3A cont. Channel A Main 
'3C-3Ca' Failed To Feeder Bus 2 

Close Monitor Circuit 
Fails 

PACTX4ARYC PMFB2M | 
Page 41 

Relay TX1/3A cont. Channel A Main 
'3C-3Ca' Failed To Feeder Bus 1 

Close Monitor Circuit 
Fails 

PACTX3ARYC MFB1MA 
Page 68 
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ESAS Channel 1 
Breaker Ski Close 

Signal Fails 

Page 114 PSK1ES 

Enginered 
Safeguards Channel 

1 Signal Failed 

ESAS1 PESUC16UCD 

2 2 
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Breaker SK1 Closing 
Circuit Component 

Failure 

Page 114 PK L 

SK1 Closing Relay 3RX1 cont. Relay 3RX1 Failed Relay 3RX1 cont. SK1 Live Line Dead 
Interlocks Fall '1 R-1Ra' Failed To To Operate '2R-2Ra' Failed To Bus Permissive 

Close Close Circuit Fails 

|PAC3RX1RYD PACRX12RYC PSK1LLDB 
Pa 118 

Breaker SK1 V1 Breaker SK1 V2 
Contacts Failed To Contacts Failed To 

Close Close 

PACK1 V1 RYC PACK1V2RYC 

SO0 
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SKi Closing 
Interlocks Fail 

Page 117 PSK1INLK 

I 

I 

Relay SLP/1A cant. SKi Mode Switch KS-1 
'1F-1Fa' Spuriously 9 cont. '14-15' 

Opened Spuriously Opened 

| PACP1ARA | |PACK 1S2SWTI 

Relay SLP/2B cont. SKI Mode Switch KS
'1F-1Fa' Spuriously 9 cont. '34-35' 

Opened Spuriously Opened 

PACLP2BRAT W 

Relay 86SB1 cont. Breaker SL1 
'11-11c' Spuriously Auxiliary cont. '69

Opened 70' Spuriously E I Opened 

PACKil0RAT |PACL1K1CXT| 

Relay 86CT4X cont. Breaker SL2 
'4R-4Ra' Spuriously Auxiliary cont. '69

Opened 70' Spuriously 
Opened 

|w PACK1RAT PA C2K1CXT | 
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Both Keowee Units 
Not In Maintenance 

PN EOS 
Page 112 
Page 154 

Both Keowee Units 
In Maintenance 

PACKEOSHYM 
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Loss Of Power From 
CT5 

PCTS 

Page 112 PCTS 
Page 154 

Transformer CT5 Loss Of Power From 
Failed Lee Steam Station 

PACXCT5THF PLEES 

100 kV ac Lee Steam Station Loss Of Off-Site 
Transmission Line Combustion Turbines Power Due To Severe 
From Lee Steam Failed To Run For Weather Initiating 

Station Failed The Required Time Event 

PACINEDEX I TEATH 1 
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Main Feeder Bus 1 
Maintenance 
Unavailability 

Page 1 PMFB1M 

Main Feeder Bus 1 Main Feeder Bus 2 
In Maintenance Not In Maintenance 

PACMFB1BHM PMF2MN 

Main Feeder Bus 2 
In Maintenance 

I AFB2BHM 1 
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'Breaker NI 
Aulamatic Trip 

Chirais Fail 

Page1 

pI0I 

. Broaker N1 Breaker 1 
Auto aticTripAutornalic Trip Circull1Caicul 2 Fai 

dage 136 

IreakI Ns I2 IN I I 
p al TVC Panelboard an l Aui on. 1C Cl Failed To re Tao ainr F d u sses L 0P OrakAer 3DeI 2ft Cia N1 P0/05/89 Gra ge 1T2 Coil 1 Fails 3DA2 Spuriously Opene Failed Operate 

Breaker N41 Turbine Broaker N1 2/J Broaker N1 
Trip Signal To TC1 Underlage Trip Generalor Lockou 

FailsN Signa ToTC Fail Signal To TC1 Fails 

Relay 62XA Failed Relay 62X ot ra 1Brea kreke N1 T1Beaker NI TC1 
To Operate 3aFailed To Phas AB Phase CA Phase BC 

Clos Uindervage Underoiage Underollage 
L - GxACircuil Fails Circil ails Circuil Fails 

aACGoY 123 g 128.e 3 
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Breaker N1 TC1 
Phase AB 

Undervoltage 
Circuit Fails 

Page 122 PN1UVAB1 

Normal Phase A Normal Phase AB 
Undervoltage Undervoltage ckt. 1 
Circuit Fails Fails 

PNAUV INVB 
Page 124 Y Page 126 

Normal Phase B Ni Phase AB TC1 
Undervoltage Contact Pair Fails 
Circuit Fails 

PNBUV | PN1AB1| 
Page 125 Page 127 
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PNAUV OUTPUTS: 
Page 123, Page 128, Page 139 
Page 141, Page 161, Page 164 
Page 174, Page 176 

Normal Phase A 
Undervoltage 
Circuit Fails 

SEE OUTPUT PNAUV 
LIST 

Relay 27NA Failed Normal Ph. A UV 
To Operate ckt. Control Power 

Breaker Transferred 
Open 

PAC27NARYE PDC HACDT 

Relay 27NA cont. '2- Loss Of Power On 
10' Failed To Close 125 V dc Panelboard 

3DIA 

PAC27NARYC 

Relay 27NXA Failed Breaker 3DIA-13 
To Operate Transferred Open 

PAC7NXARY PDCA013CDT 
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PNBUV OUTPUTS: 
Page 123, Page 132, Page 139 
Page 143, Page 161, Page 167 
Page 174, Page 178 

Normal Phase B 
Undervoltage 
Circuit Fails 

SEE OUTPUT PNBUV 
LIST 

Relay 27NB Failed Breaker 3DIB-11 
To Operate Transferred Open 

PANBRYE ( 1 O01DT 

Relay 27NB cont. '2- Loss Of Power On 
10' Failed To Close 125 V dc Panelboard 

3DIB 

PAC27NBRYCD3I 

Relay 27NXB Failed Normal Ph. B UV 
To Operate k t. Control Power 

Breaker Transferred 

Open 
PAC7NXBRYPDCNPHBCDT 
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Normal Phase AB 
Undervoltage ckt. 1 

Fails 

Page 123 PNUVAB1 
Page 139 

Relay 27NXA cont. Relay 27NXB cont.  
'2-5' Failed To '2-5' Failed To 

Close Close 

PAC7NXARYC PAC7NXBRYC 

Relay 27NYA1 Failed Relay 27NYB1 Failed 
To Operate To Operate 

PACNYA1RYD PB1RYD 

Power To Main Feeder Busses C:\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 1



Ni Phase AB TC1 
Contact Pair Fails 

Page 123 PNA1 

Relay 27NYA1 cont. Relay 27NYB1 cont.  
'IC-1Ca' Failed To '2C-2Ca' Failed To 

Close Close 

PACA1CRYC PACB12CRYC 1 
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Breaker N1 TC1 
Phase CA 

Undervoltage 
Circuit Fails 

Pag Page 131 

Normal Phase C Normal Undervoltage 
Undervoltage Phase CA ckt. 1 
Circuit Fails Fails 

TPNCUV|PNVAI 
Page 129 TPage 130 

Normal Phase A N1 Phase CA TC1 
Undervoltage Cntact Pair Fails 
Circuit Fails 

Page 124 YPage 131 
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PNCUV OUTPUTS: 
Page 128, Page 132, Page 141 
Page 143, Page 164, Page 167 
Page 176, Page 178 

Normal Phase C 
Undervoltage 
Circuit Fails 

SEE OUTPUT PNCUV 

LIST 

Relay 27NC Failed . Loss Of Power On 
To Operate 125 V dc Panelboard 

3DIC 
|PAC27NCRYE D3I 

Relay 27NC cont. '2- Breaker 3DIC-7 
10' Failed To Close Transferred Open 

PANCRY PDCC007CDT| 

Relay 27NXC Failed Normal Ph. C UV 
To Operate ckt. Control Power 

Breaker Transferred 
Open 

PAC7NXCRYD IPDCNPHCCDTI 
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Normal Undervoltage 
Phase CA ckt. 1 

Fails 

I PNUVCA1 
Page 128 
Page 141 

Relay 27NXA cont. Relay 27NXC cont.  
'2-5' Failed To '2-5' Failed To 

Close Close 

PA7ARYC PAC7NXCRYCI 

Relay 27NYA1 Failed Relay 27NYC1 Failed 
To Operate To Operate 

PACNYA1PRYD |BPACNYC1RYD 
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N1 Phase CA TC1 
Contact Pair Fails 

Page 128 PNCA1 

Relay 27NYC1 cont. Relay 27NYA1 cont.  
'1C-1Ca' Failed To '2C-2Ca' Failed To 

Close Close 

PACC11CRYC |PACA12CRYC 
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Breaker Ni TC1 
Phase BC 

Undervoltage 
Circuit Fails 

Page 122 PN1UVBC1 

Normal Phase B Normal Undervoltage 
Undervoltage Phase BC ckt. 1 
Circuit Fails Fails 

Page 125 T Page 133 

Normal Phase C Ni Phase BC TC1 
Undervoltage Contact Pair Fails 
Circuit Fails 

age 129 Page 134 
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Normal Undervoltage 
Phase BC ckt. 1 

Fails 

I 
PNUVBC1I 

Page 132 
Page 143 

Relay 27NXC cont. Relay 27NXB cont.  
'2-5' Failed To '2-5' Failed To 

Close Close 

RYPAC7NXBRYC 

Relay 27NYC1 Failed Relay 27NYB1 Failed 
To Operate To Operate 

PACNYC1PRYD T PACB1RYD | 
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N1 Phase BC TC1 
Contact Pair Fails 

Page 132 PN18C1 

Relay 27NYB1 cont. Relay 27NYC1 cont.  
'1C-1Ca' Failed To '2C-2Ca' Failed To 

Close Close 

PACB11CRYC ||PACC12CRYC 
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Breaker Ni 
Generator Lockout 

Signal To TC1 Fails 

PN1GLO1 Page 122 

Loss Of Power On Relay 86GB Failed 
125 V dc Panelboard To Operate 3DIB 

D3DI | PCBRYD| 

Breaker 3DIB-7 Relay 86G Control 
Transferred Open Power Fuses Failed 

PDCOD PDRGFUF 

Relay 86GB cont. Relay 86G Control 
'14-16' Failed To Power Breaker 

Close Transferred Open 

1CRYPDCR86GCDT 
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Circuit Breaker N1 Breaker 3DIB-31 
Auxillary cont. '5- Transferred Open 

6' Spuriously Opened 

Relay 94N1/3 Failed Breaker N1 Backup 
To Operate Control Power 

Breaker Tan sferred 

PACi94RYDI PDON1BUCDTI 

Relay 94N1/3 cont. Breaker N1 Backup 
'1-10' Failed To Control Power Fuses 

Close Failed 

PACN194RYC |PDON1BUFUF 

N1 Trip Coil 2 Breaker N1 Initiate 
Failed To Operate Trip Signal To Trip 

Coil 2 Fails 

PACN1T2RYD P1RP 

Pge 137 

Loss Of Power On 
125 V dc Panelboard 

3EDIB 

D31DIB 
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Breaker Ni Initiate 
Trip Signal To Trip 

Coil 2 Fails 

136 PN1TRIP2 Page 
136 

7 

Breaker Ni Breaker Ni 
Generator Lockout Undervoltage Trip 

Signal To TC2 Fails Signal To TC2 Fails 

PN1GLO2 I|PN1UV2 

Page 138 

Loss Of PowerO Relay 86GA Failed 
125 V dc Panelor To Operate 

3DIB 

Breaker 3DIB-7 Relay 86G Control 
Transferred Open Power Fuses Failed 

Relay 86GA cont. Relay 86G Control 
'12-18' Failed To Power Breaker 

Close Transferred Open 

PAC861ARYC CPDCR86GCDTT1 
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Breaker N1 
Undervoltage Trip II ASignal To TC2 Fails 

PN1UV2 
Page 137 

Breaker N1 TC2 Breaker N1 TC2 Breaker N1 TC2 
Phase AB Phase CA Phase BC 

Undervoltage Undervoltage Undervoltage 
Circuit Fails Circuit Fails Circuit Fails 

PN1UVAB2 PN1UVBC2 
Page 139 Page 141 Page 143 
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Breaker N1 TC2 
Phase AB 

Undervoltage 
Circuit Fails 

Page 138 PN1UVAB2 

Normal Phase A Normal Phase AB 
Undervoltage Undervoltage ckt. 1 
Circuit Fails Fails 

Page 124 Page 126 

Normal Phase B N1 Phase AB TC2 
Undervoltage Contact Pair Fails 
Circuit Fails 

PNBUV |PN1AB2I 

Page 125 
Page 140 
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N1 Phase AB TC2 
Contact Pair Fails 

Page 139 PN1AB2 

Relay 27NYA1 cont. Relay 27NYB1 cont.  
'1F-IFa' Failed To '2F-2Fa' Failed To 

Close Close 

wPACA1ZRYC | | PACB12ZRYC | 
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Breaker Ni TC2 
Phase CA 

Undervoltage 
Circuit Fails 

Page 18 PN1UVCA2 

Pa 

138 

Normal Phase C 7 Normal Undervoltage 
Undervoltage Phase CA ckt. 1 
Circuit Fails Fails 

2Page 129 Page 130 

Normal Phase AN Phase CA TC2 
Undervoltage Contact Pair Fails 
Circuit Fails 

PNAUV |P1A 

Page 124 Page 142 
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Ni Phase CA TC2 
Contact Pair Fails 

Page 141 PNICA2 

I 

I 

Relay 27NYC1 cont. Relay 27NYA1 cont.  
1F-1Fa' Failed To 2F-2Fa' Failed To 

Close Close 

PACC11ZRYC PACA12ZRYC 
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Breaker N1 TC2 
Phase BC 

Undervoltage 
Circuit Fails 

Page 138 PN1UVBC2 

Normal Phase B Normal Undervoltage 
Undervoltage Phase BC ckt. 1 
Circuit Fails Fails 

~~~PBUV :2 PNUVBC1I 

age 125 Page 133 

1 I1 
Normal Phase C Ni Phase BC TC2 

Undervoltage Contact Pair Fails 
Circuit Fails 

age 129 Page 144 
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N1 Phase BC TC2 
Contact Pair Fails 

Page 143 PN1BC2 

Relay 27NYB1 cont. Relay 27NYC1 cont.  
'IF-1Fa' Failed To '2F-2Fa' Failed To 

Close Close 

PACB1 1ZRYC PACC12ZRYC I 
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Loss Of Power On 
Main Fooder Bus 2 

Page 1 PMFB2I 

Main Feeder Bus 2 Common Cause 4160 V ac Breaker Main Feeder Bus 2 Main Feeder Bus 2 BrakeorN Alternate Power Failure Of Breakers N2 Failed To Open Local Bus Fault Maintenance Automaic Trp Fails NI And N2 To Open Unavailability C t 

PMFB2A PACNIN2COM AX2C4 PACMB2F PMFB2M PN20PEN 

Page 160 

startup BUS Power Standby Bus 2 PowerManFerBu1MinedrBs2 
To Main Feeder Bua T1 Main Feeder Bus 2 

2 Fail$2 Fails 

PMFB2SUP2 MFB1MN PACMFB2BHM I 
Page 146 

wer E2 Remains Interruption Of Main Feeder Bus 1 
Open startup Bus Power In Maintenance 

A Pgo 44 A Pgo 2IPC 
BM 
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Standby Bus 2 Power 
To Main Feeder Bus 

2 Fails 

Page 145 PSB2 

Breaker S2 Remains Standby Bus 2 Standby Bus 2 Power 
Open Maintenance Sources Fail 

Unavailability 

PS2CLOSE PS2PBS 
Page 147 Page 153 age 154 
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Breaker S2 Remains 
Open 

|PS2CLOSET 

Page 1461 

Common Cause Breaker S2 Control 
Failure Of Breakers Power Fuses Failed 

S1 And S2 To Close 

PACS1S2COM IPC2TU 

C2 

Breaker S2 Failed Breaker S2 Closing 
To Close Interlocks Fail 

TPage 151 

Breaker 1DID-27 S2 Live Line - Dead 
Transferred Open Bus Permissive Fails 

PDC1D2CDT ' Page 152 

Loss Of Power On Breaker S2 Mode 
125 V de Panelboard Swich S227 

1DID Contacts Spuriously E Opened 

Breaker S2 Close 
initiate Circuits 

Faill 

T PS21NIT ag| 4 
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BreIniliate :Cirut 
Fail 

Page 147 1PSNI 

I I II Ia Breaker S2 CloeRly3T2A Relay 3SBCXrdA Relay 3STD/1BX Relay 3SBCX/2A Relay 3SBCXfdB Relay 3SBCX/2B i Iat nes cn '4-R'Failed To Operate cont '1R-1Ra cont. '1-R'cn 1-R'Failed To Operate Fa puniously Opened Spuriously Opened Faded To Close Failed To Close 

PS21NrTC I AAXR AII PACX2A1RYD II PAC1BX1RAY I PACM 1 RYC II PACX2B1RYC IP C BIY 

a nnmel17 Initiate Channel S CIBraeS 2s 

0Page 149 TPage 150 
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Breaker S2 Close 
Initiate Channel 1 

Fails 

Page 148 PS2C1 

Relay 3SBC/1BX Relay 3SBC/1 BX 
Failed To Operate cont. '4F-4Fa' 

Failed To Close 

PABXRY I AX4RYC 

Relay 3SBC/1BX SBC Channel A 
cont. '3F-3Fa' Circuit Fails 

Failed To Close 

PAX3RYC PBAK 
Page 39 
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Breaker S2 Close 
Initiate Channel 2 

Fails 

Page 148 PS2C2 

Relay 3SBC/2AX Relay 3SBC/2AX 
cont. '4F-4Fa' Failed To Operate 

Failed To Close 
I I 

4RY PACC2AXRYD 

Relay 3SBC/2AX SBC Channel B 
cont. '3F-3FA' Circuit Fails 

Failed To Close 

X3RY PSBCBCKT 
Page 88 
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Breaker S2 Closing 
Interlocks Fail 

r PS21NLKI 
Page 147 

Relay 86SB2 cont. Breaker E2 
'14-14c' Spuriously Auxiliary cont. 77

Opened 78' Spuriously 
Opened 

PACS210RAT ||PC22X 

Relay 86B2 cont. Breaker El 
'13-13c' Spuriously Auxiliary cont. 77

Opened 78' Spuriously 
Opened 

P PACS211RAT | | PAES2CX T P 
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S2 Live Line - Dead 
Bus Permissive Fails 

PS2LLDB Page 147 

S2 V1 Contacts S2 V2 Contacts 
Failed To Close Failed To Close 

PACS2V1RYC PACS2V2RYC 
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Standby Bus 2 
Maintenance 
Unavailability 

Page 146 PSM2M 

Standby Bus 2 Was Standby Bus 1 Not 
In Maintenance In Maintenance I1S 

PACXSB2BH-M |PSM1MNI 

Standby Bus 1 Was 
In Maintenance 

P PACXSB1BHM | 
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Standby Bus 2 Power 
Sources Fail 

PSB32S 
Page 146 

Power From Keowee 1 Power To Bus 2 
To SB BUS 2 Fails Fails Given Both 

When Both Units Not Keowee Units In 
I n Maintenance Maintenance 

PKEOSB2NOT |PLEESB2CN 

Power From Keowee Both Keowee Units Power From Lee Both Keowee Units 
Unit 1 To Standby Not In Maintenance Steam Station To In Maintenance 

Bus 2 Fails Standby Bus 2 Fails 

PNOTKEOS PACKEOSHYM 

P PageF1 

Power From Keoe Breaker SK2 Remains Loss Of PowerFo 4160 V ac Standby 
Fails Open CT5 Breaker SL-2 

Transferred Open.  

PCT4 IPSK2CLOSE I CT PACXSL2C4TI 

2 Page 113 Page 155 2 Page 120 
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Beakw SK2 Remain 
Open 

P542 LOSE 
Page 154 

Lo 01 Pow On Breaker 1ID(-27 Breaker SK2 Close Cornnon Cause 4160 V ac B Breake SK2 Closing Breaker SK2 Control Greak SK2 Control 
125 V dc Paneboard Transierred Open Inkialion Signa Fallure 01 Breakers SK2 Faled To Close Circul Componert Power Fuses Faled Po-e Beakr 

1DID Fal SK1 And SK2 To Close Falure Translerred Open 

1 ID 1D27CT PSK21NIT IPACSK2COM PACXSK2 K PCSK2CFUF P 2CCO 

2 2Page 158 

MFB Moritor Chanot ESAS Chnel 2 
B Breaker SK2 Cle.. Breaker SK2 aose 

Signa Fals Signal Fail.  

PMFBMSK2 PSK2ES 
Page 156 Page 157 
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MFB Monitor Channel 
B Breaker SK2 Close 

Signal Fails 

Page 155 PMFBMSK2 

Relay TX2/3B cont. Channel B Main 
'3C-3Ca' Failed To Feeder Bus 2 

Close Monitor Circuit 
Fails 

PAX4BRYC B 
Page 90 

Relay TX1/3B cont. Channel B Main 
'3C-3Ca' Failed To Feeder Bus 1 

Close Monitor Circuit 
Fails 

PA3BRYC MBM 

2 Page 93 
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ESAS Channel 2 
Breaker SK2 Close 

Signal Fails 

Page 155 PSK2ES 

Engineered 
Safeguards Channel 

2 Signal Failed 

ESAS2 I PESUC25UCD I 

22 

Power To Main Feeder Busses C:\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 157



Breaker SK2 Closing 
Circuit Component 

Failure 

Page 155 S2S 

SK2 Closing Relay 3RX2 cont. Relay 3RX2 Falled Relay 3RX2 cont. SK2 LUve Line
Interlocks Fail '1R-1Ra' Failed To To Operate '2R-2Ra' Failed To Dead Bus Permissive 

Close Close Falls 

| PS21NL PACX21YC PC3RXRYDPACR22RY| |PSK2LLDB 
Pag 159 

SK2 Relay V1 "Uve SK2 Relay V2 'Dead 
Line" Contacts Bus" Contacts 

Failed To Close Failed To Close 

|PACK2V1RYC 
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SK2 Closing 
Interlocks Fail 

Page 158 PSK21NLK 

SK2 Auto Mode Relay 86CT4X cont.  
Select Switch KS9 '2F-2Fa' Spuriously 

cont. '24-25' Opened 
Spuriously Opened 

PACK2S2SWT 

Relay SLP1B cont. Circuit Breaker SL-1 
'1F-1Fa' Spuriously aux. cont. '77-78' 

Opened Spuriously Opened 

PA1BRAT | A17CX 

Relay SLP2A cont. Circuit Breaker SL2 
'iF-1Fa' Spuriously aux. cont. '77-78' 

Opened Spuriously Opened 

PALPART PC27CXT 

Relay 86SB2 cont. SK2 Auto Mode 
'16-16c' Spuriously Select Switch KS9 

Opened cont. '14-15' 
Spuriously Opened 

PACK2RATPACK2S1SWT 
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ag IM4 INI0IEI 

BreakerN2InliaeLoss01PowerOnBreaker3DIC27CcullBreaker 
N2 Br eaker N2NPri2aryreakerN2hT 

Triplhdeollg ld~agga2 VCe anlbar TaserdOeAulirco. CntlFwrFssCll1FaildT 

C g F ails 2l. F anFlsr 

CI F N 2 I V B C I 
4~~ Page tge Pae171ag R 

Breaker N2 Mab n Broe B s Brea\TrEEoFTMODker N2 BreAF 10/05/89 eaker N21 

Trip Signal To TC1 Unevo 5g Tri Generalor Ladcat Fall Signa To TC1l Falls Signal TopTCrFal 

ReayGX ea k. Rela 62XAcnt roke 2C Braker N2 T1Breaker N2 aeB 
TOp raie Si4aa Fale To Phaseog Ari Phas CAUdro ,a 

F~~h SigCrcul Fail Ciru Fal ,Sga T a 

PAC62GRYD P2UVAB PNVA1 PN2UV8C 
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Breaker N2 TC1 
Phase AB 

Undervoltage 
Circuit Fails 

Page 160 PN2UVAB1 

Normal Phase A Normal Phase AB 
Undervoltage Undervoltage ckt. 2 
Circuit Fails Fails 

PNAUV|PNVB 

Page 124 Page 162 

Normal Phase B N2 Phase AB TC1 
Undervoltage Contact Pair Fails 
Circuit Fails 

PNBUV IPN2AB1I 
Page 125 Page 163 
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Normal Phase AB 
Undervoltage ckt. 2 

Fails 

Page 161 PNUVAB2 
Page 174 

Relay 27NXA cont. Relay 27NXB cont.  
'3-6' Failed To '3-6' Failed To 

Close Close 

I PACNXA2RYC | B2RY 

C2 

Relay 27NYA2 Failed Relay 27NYB2 Failed 
To Operate To Operate 

PACNYA2RYD | PACNB2RY | 
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N2 Phase AB TC1 
Contact Pair Fails 

I PN2AB31 
Page 161 

Relay 27NYA2 cont. Relay 27NYB2 cont.  
'IC-1Ca' Failed To '2C-2Ca' Failed To 

Close Close 

PACA21 CRYC PACB22CRYC 
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Breaker N2 TC1 
Phase CA 

Undervoltage 
Circuit Fails 

Page 160 PN2UVCA1 

Normal Phase C Normal Phase CA 
Undervoltage Undervoltage ckt. 2 
Circuit Fails Fails 

PNCV PNJUVCA2 
age 129 Page 165 

Normal Phase A N2 Phase CA TC1 
Undervoltage Contact Pair Fails 
Circuit Fails 

! Page 124 Page 166 
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Normal Phase CA 
Undervoltage ckt. 2 

Fails 

PNUVCA2 
Page 164 
Page 176 

Relay 27NXA cont. Relay 27NXC cont.  
'3-6' Failed To '3-6' Failed To 

Close Close 

A2RY PACNXC2RYC 

Relay 27NYA2 Failed Relay 27NYC2 Failed 
To Operate To Operate 

PACYA2RYD PA CNYC2RYD | 
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N2 Phase CA TC1 
Contact Pair Fails 

PA PN2CA1 
Page 164 

Relay 27NYC2 cont. Relay,27NYA2 cont.  
'1C-1Ca' Failed To '2C-2Ca' Failed To 

Close Close 

PACC21 CRYC PACA22CRYC I 
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Breaker N2 Phase BC 
Undervoltage 
Circuit Fails 

Page 160 PN2UVBC1 

16I 

Normal Phase B Normal Phase BC 
Undervoltage Undervoltage ckt. 2 
Circuit Fails Fails 

age 125 Page 168 

Normal Phase C N2 Phase BC TC1 
Undervoltage Contact Pair Fails 
Circuit Failst 

P sage 129 P age 169 
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Normal Phase BC 
Undervoltage ckt. 2 

Fails 

Page 167 PNUVBC2 
Page 178 

Relay 27NXB cont. Relay 27NXC cont.  
'3-6' Failed To '3-6' Failed To 

Close Close 

PAB2RY AC2RYC 

Relay 27NYB2 Failed Relay 27NYC2 Failed 
To Operate To Operate 

PACYB2RYD A CNC2RYD 
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N2 Phase BC TC1 
Contact Pair Fails 

IPN2BC1I Page 167 

Relay 27NYB2 cont. Relay 27NYC2 cont.  
'iC-iCa' Failed To '2C-2Ca' Failed To 

Close Close 

PACB21CRYC PACC22CRYC 1 
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Breaker N2 
Generator Lockout 

Signal To TC1 Fails 

PN2GLO1 
Page 160 

I6I 

Loss Of Power On Relay 86GA Failed 
125 V dc Panelboard To Operate 3DIB 

D3DI | ACGARYDI 

Breaker 3DIB-7 Relay 86G Control 
Transferred Open Power Fuses Failed 

PDB7CDT I D6GFUF 

Relay 86GA cont. Relay 86G Control 
'84-86' Failed To Power Breaker 

Close Transferred Open 

8ARY PDCR86GCDT 
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Breaker N2 
Automatic Trip 
Circuit 2 Fails 

PN2TC2 
Page 160 

I6I 
Relay 94N2/3 Falled Breaker 3DID-25 

To Operate Transferred Open 

Relay 941N2/3 cont. Breaker N2 Initiate 
'1-10' Falled To Trip Signal To TC2 

Close Fails 

IPACN294RYC |PIN2TRIP2 

Pa 172 

I I 
Circuit Breaker N2 N2 Backup Control 
Auxlliary cont. '5- Power Breaker.  

6' Spurlously Opened Transferred Open 

I PAGN2T2CXT | PDCN2BUCDT| 

Breaker N2 Trip Breaker N2 Backup 
Coll Falled To Control Power Fuses 

Operate Failed 

PACN2T2RYD | PDON2BUFUF 

Loss Of Power On 
125 V dc Panelboard 

D3DID 
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Breaker N2 Initiate 
Trip Signal To TC2 

Fails 

Page 171 PN2TRIP2 

Breaker N2 Breaker N2 
Generator Lockout Undervoltage Trip 

Signal To TC2 Fails Signal To TC2 Fails 

PN2GLO2 PN2UV2 
Page 173 

Loss Of Power On Relay 86GB Failed 
125 V de Panelboard To Operate 

3DIB 

D3DIB |PAC86GBRYD 

Breaker 3DIB-7 Relay 86G Control 
Transferred Open Power Fuses Failed 

PDCBOOCDT IPDCR86GFUFI 

Relay 86GB cont. Relay 86G Control 
'52-58' Failed To Power Breaker 

Close Transferred Open 

PAC865BRYC PDCR86GCOT 
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Breaker N2 
Undervoltage Trip 

Signal To TC2 Fails 

Page 172 

Breaker N2 TC2 Breaker N2 TC2 Breaker N2 TC2 
Phase AB Phase CA Phase BC 

Undervoltage ckt. 2 Undervoltage ckt. 2 Undervoltage ckt.  
Fails Fails Fails 

PN2UVAB2 | NUC2IIPN2UVBC2 
Page 174 Page 176 Page 178 
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Breaker N2 TC2 
Phase AB 

Undervoltage ckt. 2 
Fails 

Page 173 PN2UVAB2 

Normal Phase A Normal Phase AB 
Undervoltage Undervoltage ckt. 2 
Circuit Fails J Fails 

PNAUV PNVBI 

Page 124 Page 162 

Normal Phase B N2 Phase AB TC2 
Undervoltage Contact Pair Fails 
Circuit Fails 

PNBUV 

Page 125 Page 175 
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N2 Phase AB TC2 
Contact Pair Fails 

IPN2AB2I Page 174 

Relay 27NYA2 cont. Relay 27NYB2 cont.  
'IF-1Fa' Failed To '2F-2Fa' Failed To 

Close Operate 

PACA21ZRYC PACB22ZRYC 
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Breaker N2 TC2 
Phase CA 

Undervoltage ckt. 2 
Fails 

Page 173 PN2UVCA2 

Normal Phase C Normal Phase CA 
Undervoltage Undervoltage ckt. 2 
Circuit Fails Fails 

IPNCUV |PUVA 
Page 129 Page 165 

Normal Phase A N2 Phase CA TC2 
Undervoltage Contact Pair Fails 
Circuit Fails 

age 124 Page 177 
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N2 Phase CA TC2 
Contact Pair Fails 

A PN2CA2 
Page 176 

Relay 27NYC2 cont. Relay 27NYA2 cont.  
'1F-1Fa' Failed To '2F-2Fa' Failed To 

Close Close 

PACC21ZRYC | PACA22ZRYC | 
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Breaker N2 TC2 
Phase BC 

Undervoltage ckt.  
Fails 

(PN2UVBC2 
Page 173 

Normal Phase B Normal Phase BC 
Undervoltage Undervoltage ckt. 2 
Circuit Falss Fails 

Page 125 T Page 168 

Normal Phase C N2 Phase BC TC2 
Undervoltage Contact Pair Fails 
Circuit Fails 

I 
age 129 Page 179 
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N2 Phase BC TC2 
Contact Pair Fails 

A PN2BC2 
Page 178 

Relay 27NYB2 cont. Relay 27NYC2 cont.  
'1F-1Fa' Failed To '2F-2Fa' Failed To 

Close Close 

PACB21ZRYC | PACC22ZRYC | 
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