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OPERATOR FAILS
TO RESPOND TO
CR ALARM

LOI-lCRA

OPERATOR FAILS TO
- RESPOND ALARM -

HEP-DIAG-ALARM

LOCAL ELECTRICAL
FAULTS CAUSING
LOSS OF INDICATION

SPC-LVL-LOP
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OPERATOR FAILS TO
OBSERVE LONL.SFPC
EVENT DURING
WALKDOWN
LOIIND
1
| | R |
ONLY DIAGNOSIS DIAGNOSIS AND
FAILURES HARDWARE FAILURES
LOH:‘ID-A I.Ol-llND-B
| i | | 1
OPERATOR FAILS TO OPERATOR FAILS TO LOCAL FAULTS CAUS OPERATOR FAILS TO
ING
OBSERVE LOALSFPC RESPOND GIVEN OBSERVE LOWSFPC
DURING WALKDOWN ALARM LOSS OF INDICATION DURING WALKDOWN (NO
(DEPENDENT EVENT) DEPENDENCY)
HEP-WLKDWN-OEPEN HEP-DIAG-ALARM SPCAVL-LOP HEP-WLKDWN4LOl




P.5/19

JAN 12 @8 B6:87PM 55555555555555

-

OPERATOR FAILS TO
OBSERVE LOVLSFPC
EVENT DURING
WALKDOWN

LOI-IND-L

]

OPERATOR FAILS TO
OBSERVE LOILSFPC
DURING WALKDOWN (NO
DEPENDENCY)

HEP-WLKDWN-LOI-L
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LOSS EXCEEDS NORMAL
MAKEUP CAPACITY AND
ISOLATION OF BREAK IS
{ NECESSARY

LOI-NLL

PROBABILITY THAT A
LOI EVENT DOES NOT
EXCCED MAKEUP
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LOI-LGLK
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FAILURE TO INITIATE
NORMAL MAKEUP
(SMALL LEAK)

LOI-OIL-U
-

REGULAR SFP
MAKEUP SYSTEM
FAILS

SFP-REGMKUP-F

OPERATOR FAILS TO
START MAKUP
(SMALL LEAK)

HEP-MKUP-START
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FAILURE OF MAKEUP
THRU FIRE PUMPS
(SMALL LEAK)
LOI-OMK-SMLK
{ I |
OPERATOR FAILS TO FAILS TO RECOGNIZE FAILS TO START FW
INITIATE MAKEUP BY USE NEED TO START FW PUMP
OF FW PUMP PUMPS ELECTRIC OR DIESSEL
(ELECTRIC OR DIESEL) ( )
LOI-OMK-SMLK-A HEP-RECG-FWSTART HEP-FW-START
| §
FAILS TO REAPIR DIESEL DIESEL AND ELECTRIC
OR ELECTRIC FIRE FIRE PROTECTION PUMPS
PROTECTION PUMP FAIL TO START AND RUN
HEP-FW-REP-NODSM FP-2PUMPS-FTF

-—-—~.,_.._.._..-....
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FAILURE OF MAKEUP
THRU FIRE PUMPS
LOI -OMIK-I.GLK
| | ) |
FAILS TO RECOGNIZE FAILS TO START FW FIRE PROTECTION
NEED TO START FW PUMP PUMPS FAIL TO
PUMPS (ELECTRIC OR DIESSEL) PROVIDE MAKEUP
HEP-RECG-FW-LOI HEP-FW-START-LO! LOI-OMK-LGLK-B
1
DIESEL AND ELECTRIC FAILS TO REPAIR DIESEL
FIRE PROTECTION PUMPS OR ELECTRIC FIRE
FAIL TO START AND RUN PROTECTION PUMP
(20 HRS)
FP-2PUMPS-FTF HEP-FW-REP-NODLG




P.18-19

JAN 12 08 @B:89PM S5S55555555555S

1

FAILURE TO RECOVER
OFFSITE SOURCES
(LGLK)

LOI-OFP-LGLK

| 1
FAILS TO RECOGNIZE FAILURE TO RECOVER
NEED TO START FW VIA OFFSITE SOURCES
PUMPS

HEP-RECG-FW-LOI

HEP-INV-OFFST-LK
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FAILURE TO RECOVER
OFFSITE SOURCES
(SMLK-LATE)

LOI-OFDI-SMLK-L

FAILS TO RECOGNIZE
NEED TO START FW
PUMPS

HEP-RECG-FWSTARTL

FAILURE TO RECOVER
VIA OFFSITE SOURCES

HEP-INV-OFFSITE
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FAILURE OF MAKEUP
THRU FIRE PUMPS
(SMALL LEAK)
LOIOMK-SMLK-L
| | : ) |

OPERATOR FAILS TO FAILS TO RECOGNIZE FAILS TO START FW

INITIATE MAKEUP BY USE NEED TO START FW PUMP
OF FW PUMP PUMPS ELECTRIC OR DIESSEL
(ELECTRIC OR DIESEL) ( © )
LOI-OMK-SMLK-LA HEP-RECG-FWSTART-L HEP-FW-START

FAILS TO REAPIR DIESEL
OR ELECTRIC FIRE
PROTECTION PUMP

HEP-FW-REP-NODSM

DIESEL AND ELECTRIC
FIRE PROTECTION PUMPS
FAIL TO START AND RUN

FP-2PUMPS-FTF
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1

FAILURE TO ISOLATE
LOSS AND INITIATE

OPERATOR FAILS
TO ISOLATE LEAK

NORMAL MAKEUP
(EARLY RESPOND)
LOI-OIS-U
1 1
REGULAR SFP OPERATOR FAILS TO
MAKEUP SYSTEM START MAKUP
FAILS (EARLY RESPOND)

HEP-LEAK-ISO

SFP-REGMKUP-F

HEP-MKUP-START-E
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FAILURE TO INITIATE
NORMAL MAKEUP
(SMALL LEAK)

LOI-?I L-L

REGULAR SFP
MAKEUP SYSTEM
FAILS

SFP-REGMKUP-F

1

OPERATOR FAILS TO
START MAKUP
(SMALL LEAK)

HEP-MKUP-START-E

e - e vt e+ -
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FAILURE TO RECOVER
OFFSITE SOURCES
(SMLK)

LOI-OFIID-SMLK

-

FAILS TO RECOGNIZE
NEED TO START FW
PUMPS

HEP-RECG-FWSTART

.|

FAILURE TO RECOVER
VIA OFFSITE SOURCES

HEP-INV-OFFSITE
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SEQUENCE CUT SETS (QUANTIFICATION) REPORT

Family :NRC-SFP. Sequencs :04
Analysis : RANDOM Event Tree : IE-LOI
Case :CURRENT Init. Event : (E-LOI

Mincut Upper Bound : 9.754E-010

Cut % %Cut Prob/
No. Total Set Freq. CURRENT CUT SETS
1 98.4 06.4 9.4E-010 HEP-RECG-FWSTART, LOI-NLL, SFP-REGMKUP-F
2 988 2.4 2.4E-011 HEP-FW-START, HEP-INV-OFFSITE, /LOI-NLL,
SFP-REGMKUP-F
3 1000 1.2 1.2E-011 FP-2PUMPS-FTF, HEP-FW-REP-NODSM,
HEP-INV-OFFSITE, LOI-NLL, SFP-REGMKUP-F
4 1000 0.0 4.7E-014 HEP-MKUP-START, HEP-RECG-FWSTART, /LOI-NLL
5 100.0 0.0 1.2E-015 HEP-FW-START, HEP-INV-OFFSITE, HEP-MKUP-START,

MLOI-NLL
Famlly :NRC-SFP Sequence :08
Analysis : RANDOM Event Tree : IE-LOI
Case :CURRENT Init. Event : IE-LOI

Mincut Upper Bound : 2.254E-012

Cut % %Cut Prob/
No. Total Set Freq. CURRENT CUT SETS

1 83.4 83.4 1.9E-012 HEP-RECG-FWSTART, /LOI-NLL, SFP-REGMKUP-F,
SPC-LVL-LOP

2 059 12.5 2.BE-013 HEP-DIAG-ALARM, HEP-RECG-FWSTART, /LOI-NLL,
SFP-REGMKUP-F

3 980 2.1 4.7E-014 HEP-FW-START, HEP-INV-OFFSITE, 1.OI-NLL,
SFP-REGMKUP-F, SPC-LVL-LOP

4 99.1 1.1 2.4E-014 FP-2PUMPS-FTF, HEP-FW-REP-NODSM,
HEP-INV-OFFSITE, /LOI-NLL, SFP-REGMKUP-F,
SPC-LVL-LOP

5 99.5 0.4 8.4E-015 HEP-MKUP-START-E, HEP-RECQ-FWSTART, /LOI-NLL,
SPC-LVL-LOP

6 99.8 0.3 7.1E-0156 HEP-DIAG-ALARM, HEP-FW-START, HEP-INV-OFFSITE,
ALOI-NLL, SFP-REGMKUP-F

7 909.9 0.2 3.5E-015 FP-2PUMPS-FTF, HEP-DIAG-ALARM,
HEP-FW-REP-NODSM, HEP-INV-OFFSITE, /LOI-NLL,
SFP-REQMKUP-F

8 100.0 0.1 1.4E-015 HEP-DIAG-ALARM, HEP-MKUP-START-E,
HEP-RECG-FWSTART, /LOI-NLL
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SEQUENCE CUT SETS (QUANTIFICATION) REPORT

Family :NRC-SFP Sequence :11
Analysis : RANDOM Event Tree : IE-LOI
Case :CURRENT init. Event : |E-LOI

Mincut Upper Bound : 1.175E-009

Cut % 9%Cut Prob/
No. Total Set Freq. CURRENT CUT SETS
1 60.0 60.0 7.1E-010 HEP-DIAG-ALARM, HEP-RECG-FWSTART-L,
HEP-WLKDWN-DEPEN, /LOI-NLL
2 100.0 40.0 4.7E-010 HEP-RECG-FWSTART-L, HEP-WLKDWN-LOI, /LOI-NLL,
SPC-LVL-LOP
3 1000 0.0 7.1E-015 HEP-DIAG-ALARM, HEP-FW-START, HEP-INV-OFFSITE,
HEP-WLKDWN-DEPEN, LOI-NLL
4 100.0 0.0 4.7E-015 HEP-FW-START, HEP-INV-OFFSITE, HEP-WLKDWN-LOI,
/LOI-NLL, SPC-LVL-LOP
5 100.0 0.0 3.5E-015 FP-2PUMPS-FTF, HEP-DIAG-ALARM,
HEP-FW-REP-NODSM, HEP-INV-OFFSITE,
HEP-WLKDWN-DEPEN, /LOI-NLL
6 100.0 0.0 2.4E-015 FP-2PUMPS-FTF, HEP-FW-REP-NODSM,
HEP-INV-OFFSITE, HEP-WLKDWN-LOI, /LOI-NLL,
SPC-LVL-LOP

SEQUENCE CUT SETS (QUANTIFICATION) REPORT

Family : NRC-SFP - Sequence :15
Analysis : RANDOM Event Tree : [E-LOI
Case :CURRENT init. Event : IE-LOI

Mincut Upper Bound : 8.280E-010

Cut % %Cut Prob/
No. Total Set Freq. CURRENT CUT SETS
1 724 72.4 6.0E-010 HEP-RECG-FW-LOI, LOI-LGLK, SFP-REGMKUP-F
2 959 235 2.0E-010 HEP-FW-START-LOI, HEP-INV-OFFST-LK, LOI-LGLK,
SFP-REGMKUP-F
3 97.8 1.9 1.6E-011 HEP-LEAK-ISO, HEP-RECG-FW-LOI, LOI-LLGLK
4 98.9 1.1 9.1E-012 FP-2PUMPS-FTF, HEP-FW-REP-NODLG,
HEP-INV-OFFST-LK, LOI-LGLK, SFP-REGMKUP-F
5 995 0.6 5.1E-012 HEP-FW-START-LOI, HEP-INV-OFFST-LK,
6
7
8
9

HEP-LEAK-ISO, LOI-LLGLK

99.8 0.4 3.0E-012 HEP-MKUP-START-E, HEP-RECG-FW-LOI, LOI-LGLK

100.0 0.1 9.8E-013 HEP-FW-START-LOI, HEP-INV-OFFST-LK,
HEP-MKUP-START-E, LOI-LGLK

100.0 0.0 2.4E-013 FP-2PUMPS-FTF, HEP-FW-REP-NODLG,
HEP-INV-OFFST-LK, HEP-LEAK-ISO, LOI-LGLK

100.0 0.0 4.5E-014 FP-2PUMPS-FTF, HEP-FW-REP-NODLG,
HEP-INV-OFFST-LK, HEP-MKUP-START-E, LOI-LGLK

6181 'd SEESCESSSSESSSs WdTT:99 88, 21 Nl



SEQUENCE CUT SETS (QUANTIFICATION) REPORT

Famlly : NRC-SFP Sequence :18
Analysis ;: RANDOM Event Tree : IE-LOI
Case :CURRENT Init, Event : IE-LOI

Mincut Upper Bound : 3.699E-011

Cut % %Cut Prob/
No. Total Set Freq. CURRENT CUT SETS
1 64.9 64.9 2.4E-011 HEP-RECG-FW-LOI, LOI-LGLK, SPC-LVL-LOP
2 88.0 21.1 7.8E-012 HEP-FW-START-LOI, HEP-INV-OFFST-LK, LOI-LGLK,
SPC-LVL-LOP
3 957 9.7 3.8E-012 HEP-DIAG-ALARM, HEP-RECG-FW-LOI, LOI-LGLK
4 88,9 3.2 1.2E-012 HEP-DIAG-ALARM, HEP-FW-START-LO),
5
6

HEP-INV-OFFST-LK, LOI-LGLK

89.8 1.0 3.6E-013 FP-2PUMPS-FTF, HEP-FW-REP-NODLG,
HEP-INV-OFFST-LK, LOI-LGLK, SPC-LVL-LOP

100.0 0.2 5.4E-014 FP-2PUMPS-FTF, HEP-DIAG-ALARM,
HEP-FW-REP-NODLG, HEP-INV-OFFST-LK, LOI-LGLK

SEQUENCE CUT SETS (QUANTIFICATION) REPORT

Famlly :NRC-SFP Sequence :19
Analysis : RANDOM Event Tree : IE-LOI
Case :CURRENT Init. Event ; [E-LOI

Mincut Upper Bound : 1.380E-012

Cut % %Cut Prob/

No. Total Set Freq. CURRENT CUT SETS
1 87.0 87.0 1.2E-012 HEP-WLKDWN-LOI-L, LOI-LGLK, SPC-LVL-LOP
2 100.0 13.0 1.8E-013 HEP-DIAG-ALARM, HEP-WLKDWN-LOI-L, LOI-LGLK
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