APPENDIX C

EVENT TREE MODELS FOR SURRY AND PEACH BOTTOM
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C.1  Surry Event Trees

This section provides the relevant event trees from the Surry (v3.52) Standardized Plant
Analysis Risk model, dated November 2009. These event trees show the sequences described

in the main report.
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SMALL REACTOR AUXILIARY HIGH FEED SECONDARY | GOOLDOWN Low RESIDUAL HIGH Low CONTAINMENT
LOCA TRIP FEEDWATER | PRESSURE AND COOLING (PRIMARY & | PRESSURE HEAT PRESSURE | PRESSURE SPRAY
INJECTION BLEED RECOVERED | SECONDARY) | INJECTION REMOVAL RECIRC RECIRC RECIRC
IE-SLOCA RPS AFW HPI FAB SSCR SSC LPI RHR HPR LPR CSR # END-STATE | FREQUENCY|
1 OK
2 oK
L 3 cD
4 oK
6 cD
e oK
L s co
9 (]
10 oK
1 oK
13 co
14 cD
ssCi 5 -
6 oK
— oK
L cD
19 oK
21 co
2 oK
\— 23 ch
24 co
—— = oK
L 26 (]
27 cD
28 cD
29 cD
SLOCA - SURRY 1 & 2 SMALL LOSS-OF-COOLANT ACCIDENT 2009/07/09
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OK

OK
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LOMFW - SURRY 1 & 2 LOSS OF MAIN FEEDWATER

2008/12/11
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STEAM REACTOR FEEDWATER HIGH FAULTED COOLDOWN TERMINATE FEED RWST CONTAINMENT HIGH LOW RESIDUAL LONG TERM
GENERATOR TR AVALABLE | PRESSURE STEAM (PRIMARY& | OR CONTROL AND REFILL SPRAY PRESSURE | PRESSURE HEAT HEAT
TUBE (AFW orMFW) | INJECTION | GENERATOR | SECONDARY) |  SAFETY BLEED RECIRC RECIRC INJECTION |  REMOVAL REMOVAL
RUPTURE ISOLATION INJECTION (ECA2.13.2)
IE-SGTR ”PS Fw HP s6l ssC csl FAB REFILL csR HPR LI RHR ECA # END-STATE

1 OK

CST-REFILL X o

4 oK

—— 5 oK

L co

7 oK

8 oK
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\— 9 cD

10 OK

11 oK
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13 OK

14 co

15 co
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19 co

20 co
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24 cD

SGTR - SURRY 1 & 2 STEAM GENERATCOR TUBE RUPTURE 2009/06/24
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LOOPAY - SURRY 1 & 2 LOSS OF OFFSITE POWER: Average Value

2009/07/01
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EMERGENCY | AUXILIARY PORVs RAPID RCP RCP RCP RCP OFFSITE DIESEL
POWER FEEDWATER ARE SECONDARY SEAL SEAL SEAL SEAL POWER GENERATOR
(FAILED) CLOSED DEPRESS STAGE 1 STAGE 1 STAGE 2 STAGE 2 RECOVERY RECOVERY
INTEGRITY INTEGRITY INTEGRITY INTEGRITY (IN4 HR) (IN4 HR)
EPS AFW-B PORY RSD BP1 01 BP2 a2 OPR-04H DGR-04H # END-STATE | NOTES
21 gpmirep | ’ oK
3 SBO-4 25-hour-Tc
182 gpmircp | 4 3801
- . |®
6 cD 4-hour-Tcu
76 gpmirep | E SBO-1
9 SBO-4 9-hour-Tcu
480 gpm/rcp | 10 SBO1
R forar 1, oo
21 gpmirep DeR02H 12 €D 2-hour-Teu
13 SBO-2
14 oK
172 gpmircp 15 SBO-4 15-hour-Te
16 SBO-2
18 cDh 3-hour-Tcu
182 gpmircp | 19 SBO.2
OPR-03H 20 OK
61 gpmircp \—m 21 cD 3-hour-Teu
22 5B0-2
23 oK
300 gpricp 24 SBO-4 T-hour-Tcu
25 SBO-2
300 gpmircp ‘ 3; ggo_z 2-hour-Tcu
e e =N e
76 gpmircp DeRO2H 30 cD 2-hour-Teu
31 SBO-2
32 oK
33 SBO-4 B-hour-Tcu
300 gpmircp 24 sB02
L o e ot
-hour-1cu
480 gpm/rcp ‘ a7 SBO2
OPR-02H 38 CK
\—@ ag cD 2-hour-Teu
PORY-B ‘ 40 SBO-2
DGR-TH 42 cD 30-min-Teu
‘ 43 SBO-3
R M o
45 cD 30-min-Tcu
SBO - SURRY 1 & 2 STATION BLACKOUT 2008/11/09




POWER MANUAL CONDENSATE DEPRESSURIZE LATE
RECOVERY CONTROL AFW STORAGE TANK SGs POWER
FAILED REFILL LONG-TERM RECOVERY
OPR AFW-MAN CST-REFILL-LT SG-DEP-LT PWR-REC # END-STATE | FREQUENC
1 OK
24 hrs
2 CD
3 OK
TRUE
Tcu or 24 hrs
4 CD
5 OK
FALSE
6 OK
SG-DEP-LT1
7 CD
8 OK
Teu or 24 hrs
9 CD
SG-DEP-LT1 10 cD
SBO-4 - SURRY 1 & 2 STATION BLACKOUT - CONTINUED 2008/12119
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MLOCA - SURRY 1 & 2 MEDIUM LOSS-OF-COOLANT ACCIDENT

200900712
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LARGE ACCUMULATORS LOowW CONTAINMENT | CONTAINMENT OUTSIDE LOW
LOCA PRESSURE SPRAY SPRAY RECIRC PRESSURE
INJECTION RECIRC SPRAY RECIRC
IE-LLOCA ACC LPI css CSR CSR-OSR LPR END-STATE | FREQUENC
CK
CD
CD
CK
CcD
CcD
CcD
CcD
LLOCA - SURRY 1 & 2 LARGE LOSS-OF-COOLANT ACCIDENT 2009/07/08







C.2 Peach Bottom Event Trees

This section provides the relevant event trees from the Peach Bottom (v3.50) Standardized
Plant Analysis Risk model, dated October 2009. These event trees show the sequences
described in the main report.



NADVERTENT | REACTOR |  OFFSITE POWER HIGH CONTROL MANUAL Low ALTERNATE | SUPPRESSION| SHUTDOWN | POWER | CONTAINMENT |  LATE
OPENRELIEF | PROTECTION | ELECTRICAL | CONVERSION | PRESSURE | RODDRVE | REACTOR | PRESSURE | LOW PRESS POOL COOLNG | CONVERSION | VENTING | INJECTION
VALVE (IORV) SYSTEM POWER SYSTEM INJECTION INJECTION DEPRESS INJECTION INJECTION COOLING SYSTEM
RECOVERY
IE-IORV RPS OEP PCS HPI CRD DEP LPI VA SPC SDC PCSR CvVs (N END-STATE
1 OK
2 OK
3 OK
’—@ 4 L2-CSTET
LIOSCF 6 L2-CSTET
7 oK
8 OK
9 oK
10 OK
LoseY 11 L2-CSTET
12 OK
1 L2-CSTET
14 OK
15 OK
16 oK
17 OK
Log 1 L2-CSTET
19 OK
Lo7 n L2-CSTET
21 OK
» oK
seci 2 oK
SDC1 24 OK
25 L2-CSTET
26 OK
27 L2-CSTET
P L2-CSTET
2 oK
‘ 30 OK
L 31 oK
k) oK
Los £ L2-CSTET
e oK
Loz 35 L2-CSTET
3 oK
4‘— 37 OK
SPC1 e oK
SDC1 35 OK
40 L2-CSTET
4 oK
42 L2-CSTET
¥ L2-CSTET
44 L2-CSTET
45 @nA
46 L2-CSTET
INT-IORV - PEACH BOTTOM INADVERTENT OPEN RELIEF VALVE (IORV) 2009/07/01




LOSS OF REACTOR | EMERGENCY SRV'S SRV'S HIGH SUPPRESSION | MANUAL Low ALTERNATE | SUPPRESSION | SHUTDOWN | CONTAINMENT LATE
OFFSITE SHUTDOWN POWER OPEN CLOSE PRESSURE POOL REACTOR PRESSURE | LOW PRESS POOL COOLING VENTING INJECTION
POWER INJECTION COOLING DEPRESS INJECTION INJECTION COOLING
(RCIC or HPCI) (EARLY) (€S orLPCI) (LATE)
IE-LOOP RPS EPS PPR SRV HPI SPC DEP LPI VA spC sbc cvs L # END-STATE
1 oK
2 oK
3 oK
{ 4 L2-CSTET
5 oK
{ 6 L2-CSTET
7 oK
8 oK
soc 4@ 9 L2-CSTET
10 oK
4@ 11 L2-CSTET
12 L2-CSTET
13 L2-CSTET
14 oK
15 oK
16 oK
{ 17 L2-CSTET
18 oK
{ 19 L2-CSTET
20 oK
21 oK
spct 22 oK
soct 4@ 23 L2-CSTET
24 oK
4@ 25 L2-CSTET
26 L2-CSTET
27 L2-CSTET
il 28 INT-LOOP-1
P2 29 INT-LOOP-2
30 @NA
31 INT-SBO
32 INT-ATWS
33 L2-CSTET
INT-LOOP - PEACH BOTTOM LOSS OF OFFSITE POWER 2009/07/02




TRANSFER SRV'S SRV'S RECIRC RCIC HPCI ACTIONS MANUAL FIREWATER OFFSITE DIESEL EMERGENCY | CONOWINGO | CONTAINMENT LATE
BRANCH OPEN CLOSE PUMP TO EXTEND REACTOR INJECTION POWER GENERATOR POWER TIE LINE VENTING INJECTION
SBO SEAL RCIC DEPRESS RECOVERY RECOVERY CROSS TIE SETUP
INTEGRITY OPERATION
EPS PPR SRV RPSL RCl Hel EXT DEFO1 Fws oPR DGR EPX cwe cvs u # END-STATE
1T INT-SBO-OP
2 oK
MCWGQH ® ox
OPR-12H 4 T INT-SBO-CD
5 oK
DGR-12H 6 oK
70T INT-SBO-CD
8 oK
s T INT-SBO-CD
00T INT-SBO-OP
1 oK
m 2 oK
OPR-12H CWG-124 130T INT-SBO-CD
i oK
DGR-12H 15 oK
CWG-12H 6 T INT-SBO-CD
17 oK
8T INT-SBO-CD
90T INT-SBO-OP
20 oK
4‘%{ 2 oK
OPR-02H CWG-02H 2 T INT-SBO-CD
DGRVDZH—{CWGVOQH = ox
2 T INT-SBO-CD
25 T INT-SBO-OP
DEPO1 2 OK
4‘%{ 2 oK
OPR-02H CWG-02H 28 T INT-SBO-CD
LoROM ___  loweom ® oK
0 T INT-SBO-CD
3t T INT-SBO-OP
2 oK
mcwmm » o«
oPR-12H 4 T INT-SBO-CD
35 oK
DGR-12H 36 oK
T INT-SBO-CD
38 oK
3 T INT-SBO-CD
w0 T INT-SBO-OP
41 oK
4‘%{ 42 oK
OPR02H CWG-02H a3 T INT-SBO-CD
DGR-02H pymg— 44 OK
5T INT-SBO-CD
46 T INT-SBO-OP
RCI01 DEPOT v oK
EPX-02H 48 OK
OPR-02H CWG-02H 49 T INT-SBO-CD
DSROM ____  fweom s o«
51T INT-SBO-CD
52 T INT-SBO-OP
HCIo1 53 OK
EPX-01H 54 oK
OPR-O1H CWG-01H 55 T INT-SBO-CD
DGR-01H 56 OK
e — L= T 57 T INT-SBO-CD
58 T INT-SBO-1
P18 59 T |INT-SBO-1
P2 60 T |INTSBO2
61 @NA

INT-SBO - PEACH BOTTOM STATION BLACKOUT

2009/07/02
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ONE HIGH OFFSITE DIESEL EMERGENCY CONOWINGO
STUCK OPEN PRESSURE POWER GENERATOR POWER TIE LINE
SRV INJECTION RECOVERY RECOVERY CROSS TIE SET UP
IN 2 HRS IN 2 HRS IN 2 HRS IN 2 HRS
P1 HPI OPR-02H DGR-02H EPX-02H CWG-02H END-STATE
OK
OK
OK
INT-SBO-CD
OK
INT-SBO-CD
INT-SBO-CD

INT-SBO-1 - PEACH BOTTOM ONE STUCK OPEN SAFETY/RELIEF VALVE

2009/07/01
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