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Name Logic

. CRDM  (1.670E-003) control rod drive mechanism

LF  (3.080E-003) logic fails

no-signal_tf OR no signal from total flow

. LNR (3.080E-003) Log_ N recorder

. RTFF_LOFAF  (6.970E-004) relay of total flow failed

. STFF  (1.430E-004) sensor of total flow failed

. no-scram_flapper OR no scram from flapper

FFR  (6.970E-004) failure of flapper relay

FSF_LOFAF  (1.430E-004) flapper sensor failure in
LOFAF

. nep AND no electric power
- Defined Above

. no-scram_pf2 OR no scram from partial flow 2

LNR  (3.080E-003) Log_ N recorder

. RPF2F  (6.970E-004) relay of partial flow 2 fails

. SPF2F  (1.430E-004) sensor of partial flow2 fails

. no-signal_pfl OR no signal from partial flow 1

LNR  (3.080E-003) Log N recorder

RPF1F  (6.970E-004) relay of partial flow 1 fails

. SPF1F  (1.430E-004) sensor partial flow 1fails

np(l) NOR no power

. nep AND no electric power
- Defined Above

RPS(LOOP) rps(loop) OR reactor protection system in the event of loss of
offsite power

FASCR_LOCA  (2.280E-006) failure of all 8 control rods

FEMD_LOCA  (1.920E-006) failure of EMs to disengage in the
event of LOCA

. no-reverse_tf AND no reverse from total flow

. autrevf AND automatic reverse fails

. nrevpfl OR no reverse from partial flow1

. CRDM  (1.670E-003) control rod drive mechanism

LF  (3.080E-003) logic fails

LNR  (3.080E-003) Log N recorder

nepl AND no electric power

. LOSP  (1.000E-004) loss of normal offsite power

. . . . . eep(no-break) OR emergency electric power (no
break)

DIESEL  (8.200E-003) diesel motor fails

. GEN_F (2.790E-003) generator fails

. SW_1FS (8.400E-003) switch fails stuck

SW_2FS  (8.400E-003) switch fails stuck

no- 5|gnal pfl OR no signal from partial flow 1

. RPF1F (6.970E-004) relay of partial flow 1 fails

. SPF1F  (1.430E-004) sensor partial flow 1fails
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Name Logic
. nrevtf OR no reverse from total flow
. CRDM (1.670E-003) control rod drive mechanism
LNR  (3.080E-003) Log N recorder
no-signal_tf OR no signal from total flow
. LNR (3.080E-003) Log_ N recorder
. RTFF_LOFAF  (6.970E-004) relay of total flow failed
. STFF  (1.430E-004) sensor of total flow failed
..... nep NAND no electric power
.. . nepl AND no electric power
- Defined Above
mrevf OR manual reverse fails
. CRDM  (1.670E-003) control rod drive mechanism
HE (1.000E-002) human error
LNR  (3.080E-003) Log_N recorder
. nepl AND no electric power
- Defined Above
. no-signal_op OR no signal to operator
. ATFF  (9.000E-004) alarm of tottal flow failed
RTFF_LOFAF (6.970E-004) relay of total flow failed
. STFF  (1.430E-004) sensor of total flow failed
. nep NAND no electric power
- Defined Above
NEV(LOFAP2) | nev(lofap2) OR no emergency vent (LOFAP2)
. evds AND emerg vent does not start
. HE (1.000E-002) human error
. nho-signal_op AND no signal to operator
. no-signal_pfl OR no signal from partial flow 1
. DPFF  (9.120E-005) display of partial flow fails
. SPF1F (1.430E-004) sensor partial flow 1fails
. no-signal_tf OR no signal from total flow
DTFF  (9.120E-005) display of total flow fails
. STFF  (1.430E-004) sensor of total flow failed
. evsf OR emerg vent system failed
. 2VFO (1.680E-003) 2 valves fail to open
. APFF_LOFA_F (2.270E-003) air pump F failed
FF_LOFA_F (3.440E-004) Filters fail
. nep AND no electric power
LOSP  (1.000E-004) loss of normal offsite power
. $120kvf OR standby 120 kV failed
. 3SWFS (3.200E-003) 3 switches fail stuck
. AC-GEN-FAILS (2.790E-003) AC generator fails
DIESEL  (8.200E-003) diesel motor fails
PHR phr OR primary heat removal

IBVFC  (2.400E-004) inlet butterfly valves fail to close
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Name

Logic

. OBVFC (2.400E-004) outlet butterfly valves fail to close

. nep AND no electric power

LOSP  (1.000E-004) loss of normal offsite power

. eep(no-break) OR emergency electric power (no break)

. AC-GEN-FAILS (2.790E-003) AC generator fails

DIESEL  (8.200E-003) diesel motor fails

. SW_1FS (8.400E-003) switch fails stuck

. SW_2FS (8.400E-003) switch fails stuck

. pcpf AND primary coolant pumps fail

PCP1F  (1.440E-003) primary coolant pumpl fails

PCP2F  (1.440E-003) primary coolant pump 2 fails

RPI

rpi OR reactor pool isolation

. bvfc AND butterfly valves fail to close

mvfc OR manual valve fails to close




Appendix E

The following is a table of fault tree importance measures report

Table E1: fault tree importance measures report
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Fault Tree

Cl
ECCS

EEP(NO-
BREAK)

NCHR

NEV(CEXR)

NEV/(FB)

Basic Event

DFRC1
HH
NWT
OFCH

WVFOSC

DIESEL

GEN_F

SW_1FS

SW_2FS
WW

FLAPPER-

FAILS
DIESEL
GEN_F
SW_1FS
SW_2FS
HE
LOSP
2VFO
LNR
SUICIF
RUIC2F
SUIC2F
RCICIF

APFF_LOFA B
FF_LOFA B

SCIC1F
DIESEL
SPELE
DTFF
DPFF
STFF
HE
LOSP
2VFO
3SWFS

AC-GEN-FAILS
APFF_LOFAB
FF_LOFAB

Probability

1.440E-005
1.200E-004
1.200E-004
1.000E-002
3.600E-006
8.200E-003

2.790E-003
8.400E-003
8.400E-003
1.000E-002
1.440E-005

8.200E-003
2.790E-003
8.400E-003
8.400E-003
1.000E-002
1.000E-004
1.680E-003
3.080E-003
4.450E-003
6.970E-004
4.450E-003
6.970E-004
2.270E-003
3.440E-004
4.450E-003
8.200E-003
1.430E-004
9.120E-005
9.120E-005
1.430E-004
1.000E-002
1.000E-004
1.680E-003
3.200E-003
2.790E-003
2.270E-003
3.440E-004

Risk Reduction

Difference
1.440E-005
1.188E-004
1.188E-004
9.998E-003
3.563E-006
8.040E-003

2.721E-003
8.238E-003
8.238E-003
1.000E-002
1.426E-005

8.005E-003
2.709E-003
8.202E-003
8.202E-003
3.640E-008
9.683E-005
1.629E-003
6.830E-010
1.670E-009
4.930E-009
3.148E-008
3.473E-008
2.203E-003
3.332E-004
9.868E-010
8.165E-007
3.335E-010
2.127E-010
2.127E-010
3.335E-010
9.963E-007
2.409E-006
1.676E-003
3.186E-007
2.778E-007
2.265E-003
3.426E-004

Risk Increase

Difference
1.000E+000
9.898E-001
9.898E-001
9.898E-001
9.898E-001
9.725E-001

9.725E-001
9.725E-001
9.725E-001
9.900E-001
9.900E-001

9.682E-001
9.682E-001
9.682E-001
9.682E-001
3.604E-006
9.682E-001
9.682E-001
2.211E-007
3.736E-007
7.068E-006
7.041E-006
4.980E-005
9.682E-001
9.682E-001
2.208E-007
9.875E-005
2.332E-006
2.332E-006
2.332E-006
2.332E-006
9.863E-005
2.389E-002
9.957E-001
9.925E-005
9.929E-005
9.957E-001
9.957E-001




Table E2: fault tree component importance measures report

Event Name

2VFO
3SWFS
AC-GEN-FAILS
APFF_LOFAB
APFF_LOFA B
ATFF

CORE-EXCESS-
REACTIVITY
CRDM

DFRC1

DIESEL

DPFF

DTFF
FASCR_LOCA
FASCR_LOFAP2
FEMD_LOCA
FEMD_LOCA1
FEMD_LOFAP2

Probability

1.68E-03
3.20E-03
2.79E-03
2.27E-03
2.27E-03
9.00E-04
1.00E+00

1.67E-03
1.44E-05
8.20E-03
9.12E-05
9.12E-05
2.28E-06
2.28E-06
1.92E-06
1.92E-06
1.78E-04

FV

2.494E-04
4.687E-06
4.163E-06
3.365E-04
4.412E-07
1.019E-06
1.429E-01

4.794E-04
2.195E-06
1.189E-03
3.021E-09
3.021E-09
1.668E-06
6.575E-07
2.820E-07
1.398E-06
2.580E-05

RIR

1.0
1.0
1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

RRR

1.0
1.0
1.0
1.0
1.0
1.0
1.167

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

Birnbaum

0.0
0.0
0.0
0.0
0.0
0.0

1.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0



FFR
FF_LOFAB
FF_LOFA B
FLAPPER-FAILS
FLOW-BLOCKAGE
FSF_LOFAF
GEN_F

GSSF

HE

HE_LOFAB

HH

IBVFC

LF

LNR

LOCA

LOFA

LOFAB

LOFAF

LOOP

LOSP

6.97E-04
3.44E-04
3.44E-04
1.44E-05
1.00E+00
1.43E-04
2.79E-03
6.97E-04
1.00E-02
1.00E-02
1.20E-04
2.40E-04
3.08E-03
3.08E-03
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E-04

6.160E-07
5.100E-05
6.687E-08
6.207E-06
1.429E-01
1.264E-07
4.005E-04
5.957E-04
1.548E-03
1.445E-07
1.754E-08
6.964E-05
1.479E-05
8.845E-04
1.429E-01
1.429E-01
1.429E-01
1.429E-01
1.429E-01
1.081E-06

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

1.000
1.000
1.000
1.000
1.167
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.167
1.167
1.167
1.167
1.167
1.000

0.0

0.0

0.0

0.0

1.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

1.0

1.0

1.0

1.0

1.0

0.0
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LSFGS
MBVFOP
NO-REVERSE_TF
NWT

OBVFC
OFCH
OFCMBV
OFGSPV
PCP1F

PCP2F

PM

PVFSP

R2PF

RCIC1F
RPF1F

RPF2F

RT1FO
RT2FO
RT3SC
RTFF_LOFAF

2.35E-02
3.60E-06
1.00E+00
1.20E-04
2.40E-04
1.00E-02
1.00E-02
1.00E-02
1.44E-03
1.44E-03
3.08E-03
8.20E-03
6.97E-04
6.97E-04
6.97E-04
6.97E-04
6.97E-04
6.97E-04
6.97E-04
6.97E-04

7.323E-05
2.239E-08
5.023E-09
1.754E-08
6.964E-05
1.462E-06
6.217E-05
1.448E-05
6.017E-07
6.017E-07
1.139E-08
1.187E-05
1.016E-06
2.610E-09
3.348E-06
3.557E-12
9.268E-06
2.690E-06
5.957E-04
1.798E-06

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
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RUIC1F
RUIC2F
S2PF
SCIC1F
SFGS
SPF1F
SPF2F
ST2F
STFF
SUICIF
SUIC2F
SW_1FS
SW_2FS
WVFOSC
WW

6.97E-04
6.97E-04
1.43E-04
4.45E-03
2.35E-02
1.43E-04
1.43E-04
2.35E-02
1.43E-04
4.45E-03
4.45E-03
8.40E-03
8.40E-03
3.60E-06
1.00E-02

5.665E-09
5.699E-09
2.078E-07
1.660E-08
8.814E-05
6.916E-07
7.269E-13
9.080E-05
3.736E-07
3.641E-08
3.638E-08
1.206E-03
1.206E-03
5.262E-10
4.311E-03

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
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