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3. 1PRA
3.1 PRA
3.1.1 PRA
PRA

2008

3.1.1-1
3.1.1.a

(1)

a.PRA
PRA
PRA

c. PRA
PRA

1)

(

( 1PSA )
PRA
25 9 )
PRA KK6/7
c. PRA
(
)
( )
3.1.1.a-1
3,926 MW
1,356 MW
(ABWR)
(RCCV)
()
()
3.1.1.a-2 3.1.1a-1
3.1.1-a-2,3 )
(L3)

3.1.1-1



2)

(@}

RIP

(S/CX(

3.1.1.a-1

(ARI)

(RPT)

(SLC)( 3.1.1-

(RPS)

a-4 )

( 3.1.1-a-56,7

(HPCF)( 3.1.1-a8 )
(L1.5)
CSP) 1 )
2 )
(ECCS)
(RCIC)( 3.1.1-a-9
(L2 L1.5)
(CSP)( 1
(SIC)( 2 )
(ECCS)
(ADS)
18 8

3.1.1-2

)

)

ATWS



(L1)

(ECCS)
o (LPFL)( 3.1.1-a-10 )
(L1)
B C
(A )
(ECCS)
o (FDW)
(LPCP)
(HPCP)
(M/D-RFP)
o (CP)
(LPCP)
o ( ) 3.1.1-a-11 )
10
( LOCA )
o ( ) 3.1.1-a5 )
(RPV) RPV
(MSIV)
o ( 3.1l1-a12 )
(RHR)

3.1.1-3



s/C ( 3.1.1-a13 )
(RHR)

4)
( 3.11-a-14 )
(HPCF) (LPFL)
(RCW)
(RSW)
( 3.1.1-a15 )
(TCW)
(TSW)
o ( 3.1.1-a-16 )
(CW)
3 (
(TGS)
(AO)
(OG)
(OG)
16N 190
PRA AO
3.1.1-4

)
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DC250V 1

3.1.1-5

)
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3.1.1b

(1)

1)

2)

3)

1)

2)

3)

(EPRI NP-2230)

EPRI NP-2230

3.1.1-6

(LOCA)

3.1.1.b-1

3.1.1.b-2

1)

(LOCA)
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3.1.1.b-1
LOCA
LOCA
LOCA LOCA LOCA(
LOCA LOCA LOCA )

(DBA)  LOCA
LOCA

(ISLOCA)

KK®6/7

KK6/7 3.1.1.h (3)

(@)

3.1.1.b-2

RPV

3.1.1-7
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3)

3.1.1.b-
4
1)
3.1.1.b-1
A J
o A Bl B2
3
o C D E
MSIV
3
o F
3.1.1-8
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o H1 H2
(RPS)
H1 H2
o |
o J
S/IR
( )
S/IR
S/IR 1 ADS
S/IR LOCA
2)
LOCA
LOCA
o LOCA
RCIC LOCA
LOCA
o LOCA
3.1.1-9

LOCA

RPS
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o LOCA
LOCA RCIC
LOCA
3)
(ISLOCA) ISLOCA
4)
( )
1A
S)
3.1.1.b-3
(4)
a.
BWR
()
3.1.1-10

LOCA

S/IR

LOCA

SA

3.1.1.b-4
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21 3
3.1.1.b-5
3.1.1.b-5
o
Aie XielTie
Aie
Xie
Tie (
S/R
2
3
BWR PWR
BWR
o
BWR
oLOCA
LOCA
LOCA
3.1.1.b-7
o (ISLOCA)
3.1.1-11

NuCIA

3.1.1.b-4
BWR
)
0.5
1
PWR
3.1.1.b-6
20
0.5
3.1.1.b-1
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ISLOCA

ISLOCA

3.1.1.b-8
3.1.1.b-9

3.1.1-12

ISLOCA

18



3.1.1.c

(1)

(@)

PRA

3)
MAAP

SLC

ATWS

1200°C
3.1.1.c1
( )
)
3.11c¢c1 5
3.1.1.c-2
3.1.1.c-3
3.1.1.c-6

ATWS
TC

3.1.1-13
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LOCA

LOCA

T™W

(4)

24

(ECCS )
TQUV

LOCA

]

L]
T o
)
( )
(NUREG/CR-1278)

[ —

24

24

SLC

KK6 7 SLC

3.1.1-14
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()

MAAP

3.1.1-15

MAAP

MAAP
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3.1.1d

(1)

ISLOCA
ATWS
3.1.1.d-1 5
3.1.1.d-1
(2)
a.
1)
SIR
LOCA
LOCA SIR
HPCF RCIC
SIR ( ) s/C
RCIC PCS
3.1.1.d-2
2)
PCS
PCS
MSIV MSIV
PCS
3)
4)
3.1.1-16
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5) RPS

6)

S/IR

30

( 1 MSIV

30
30
30
3.1.1.d-3
30
3
RCIC
8
RCIC
RCIC
3.1.1-17

23



RCIC 8
8
7) SIR
SIR
b. (ATWS)
ATWS
LOCA
c. LOCA
LOCA
(HPCF)
RHR
LOCA
LOCA
LPFL
LOCA
d.
e.

S/IR

SLC

3.1.1-18

ATWS

3.1.1.d-4

RPT

HPCF
LOCA

HPCF RCIC

24



ISLOCA ISLOCA
( )

ISLOCA
RPV SLC
RPV
RPV
ADS
RPV
RCIC
3) ( )
3.1.1.d-1
3.1.1.d-5
3.1.1-19
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3.11e

2
( )
( )
3.1.1e-1
1)
RPS, ARI, RPT, SLC
, HPCF(B, C), RCIC, ADS, , LPFL(A, B, C)
PCS, RHR(A, B, C)
2)
RCW(A, B, C), RSW(A, B, C), TCW, TSW
( AB,C,D,E), ( AB,C)
, MUWP
3.1.1-20
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(NuClIA)

3.1.1e-1
(1)
( )
SLC
3.1.1e-1

3.1.1.e-2
(2)

3.1.1.h
3.1.1.e-3

3.1.1-21

3.1.1.e-2

21



3.1.1f

a,b
a.

Q=CQu

Qu
Q = As X Ts/ 2

As ( )

Ts

b

Qr=Arx Thy

Ar

Tm

(
)
(1982 2002 21 )49 (21 )
21
(1982 1997
16 49 ) 49
(1982 2002 )
PSA
3.1.1.f1
(1)
3.1.1-22
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(2)
3.1.1.d-3
1)
( )
( )
Jmu
3.1.1.f-2
gmu = Z(ﬂ’mui 'Tmui)
Amui
(NUREG/CR-2815
10 )
Tmui ]
( )
3.1.1.-3
MGL
MGL 3.1.1.f4
( ) PRA
Y B y
2 |
3.1.1-23

3.1.1.f
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3.1.149

(1)
(NUREG/CR-1278) THERP
(2)
a, b
HRA
3.1.1.9-1
3.1.1.9-1
a.
3.1.1.g-2
b.
3)
MAAP
THERP
3.1.1.g-3
a. LOCA
3.1.1-24
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]

b. LOCA

c. ATWS SLC
d. LOCA

(4)
THERP

3.1.1-25
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3.1.1.h

Safety Watcher Safety Watcher ()

Risk Spectrum PSA PSR-PSA
FT-FREE ()

3.1.1.h-1

1)
8.7x10°6 /
3.1.1.d-1
3.1.1.h-1
3.1.1.h-1 (TW)
3.1.1.h-2

(@)

3.1.1.h-2
3.1.1.h-1 50%

50%

FV

3.1.1-26
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(3) ( )
3.1.1.h-3
3.1.1.h-2
TW(
) 99.9%
3.1.1.h-4
99.9% T™W 0.1%
™ S1E TQUX
™ S1E
CDF
1 ™
TQUX T™W
1
TQUX
99.9% T™W
(1)
FV 3.1.1.h-5 RAW
3.1.1.h-6 FV RAW
3.1.1.h-3
a. Fussell-Vesely(FV)
FV 1 7 8
10 ( )
3.1.1-27
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99.9%

(TW)
2 4 6
RCIC
5
( )
FV
b. Risk Achievement Worth(RAW)
12 4 9
RCIC
RAW
3
ATWS
RAW
RAW
(2)
3.1.1.h-7
95% 5%
(EF)
EF 6
EF
h-3
3)
6/7
oKK6/7
3.1.1.h-5
3.1.1-28

FV
FV
3.1.1.h-4
99.9% ™™
3.1.1.
3.1.1.h-4

34



KK®6/7

( ) ( 20 )
LOCA
o KK6/7
3.1.1.h-6
KK®6/7
KK®6/7
KK®6/7 1
KK®6/7
o
KK®6/7 3.1.1.h-8
3.1.1.h-9 3.1.1.h-7
KK®6/7
1.1x106/ 3.3x106/
KK®6/7
KK®6/7
ISLOCA
ISLOCA
KK7 2003
o

(DBA ) DBA

DBA
3.1.1.h-5

3.1.1-29

39



3.1.1.a1 PRA
2 out of 4
205
1 2 11 m3/h/
(HPCF) 2 2
180 m3/h/ 730 m3/h/
(RCIC) 1 1
190 m3/h/
(ADS) ADS 8
380 t/h/
RHR LPFL 3 3 950 m3/h/

3 3 950 m3/h/

3 6 2 |/ )
1,300 m3/h/ (A/B )

(C 6 1,100 m3/h/ 7 800 m3/h/ )

3 6 2 |/ )

1,800 m3/h/ (A/B/C )
3 6,250 kVA/
(125 V)4 4
3.1.1-30
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3.1.1.a-2

(P&ID)

(IBD)

(ECWD)

(SS)

(ES)

PRA

)AOP

)EOP

3.1.1-31
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T-9TT¢€

38

3.1.1-32



(er1)

¢cAaTTeE

39

3.1.1-33



(2/3)

3.1.1-34

40



ZATTE

(er€)

¢caATTeE

41

3.1.1-35



EaqQTTeE

42

3.1.1-36



3.1.1.b-4

81

13

27

807

2
3

30
26

12

807

488.1
706.1

9.HPCI/HPCS

10.
11.
12.
13.

1RCIC

LOCA

LOCA

1.

RPS

S/R

LOCA
LOCA
LOCA

LOCA

21

32

BWR

21

4,278,559

BWR

| )=<365.25( / )

24(

32

BWR

3

21

3.1.1-37

43



3.1.1.b-5

)

RPS

(SIR)

0.17
0.027
0.010
0.027
0.055

0.0042
0.0010

1.7

0.00015
0.00028
0.00072
0.00072

1)

2) SIR
0.5

3)

BWR
21

0.5

(LOCA)
LOCA
LOCA
LOCA

2.0x105
2.0x104
3.0x104

1) NUREG-1829

NUREG/CR-5750
LOCA

ISLOCA

2 MSIV MSIV

3.1.1-38

(RPV

(RPV

44



3.1.1.c-1 ( )

RPS 1/2HPCF
LOCA ARI+RPT 1/3LPFL 1/3RHR
RPS 1/2HPCF
LOCA ARI+RPT ADS+1/3LPFL L/3RHR
1
RPS 1/2HPCF
LOCA ARI+RPT RCIC 1/3RHR
ADS+
ADS+1/3LPFL
2
S/R RPS ;ICZZTCPCF PCS
ARI+RPT ADS+ ) 1/3RHR
ADS+1/3LPFL
2
S/IR RPS 1/2HPCF
ARI+RPT ADS+ 2 1/3RHR
ADS+1/3LPFL
ATWS RPT+SLC+S/R +1/2HPCF 1/3RHR
ISLOCA RPS 1/2HPCF 3 PCS
ARI+RPT ADS+ 1/3RHR 3
ADS+1/3LPFL 3
172 2 1
1 LOCA
LOCA
LOCA LOCA
2 ( ADS+ )
3
3.1.1.c2 (ADS)
S/IR S/R LOCA LOCA
(LPFL) 2 1 1 1

3.1.1-39



3.1.1c¢3 RCWA ,B )

RHR( ) DIG
LOCA /LOCA JLOCA
RCW 172 202 202 1/2
RCW Hx 1/2 202 202 1/2
311c¢4  RCW(EC )
RHR( ) DIG 0G
LOCA JLOCA Loca
202 202
RCW 1/2 1/2 1/2
RCW 1/2 202 202 1/2 1/2
Hx
31.1.05
3.1.1-40

46



3.1.1.c-6 MAAP

(ABWR/RCCV)

TC

(

LOCA
LOCA

TQUV

TQUX

T™W
(LOCA

TW
(RPV

T™W
(RPV

B
(SBO)

3.1.1.c-7

3.1.1-41

47




3.1.1.d-1

LOCA LOCA
LOCA AE
LOCA S1E
LOCA S2E
TQUV
TQUX
B
D/G3 RCIC 5
D/G3 TBD
D/G3 RCIC TBU( )
D/G3 SIR RCIC
TBP( )
/ LOCA TW
/ LOCA TC
ISLOCA ISLOCA
3.1.1-42

48



3.1.1e1

HPCF(B)

HPCF(C)

RCIC
ADS

LPFL(A)
LPFL(B)

LPFL(C)

PCS

RHR(A)

RHR(B)

RHR(C)

D/G(A)

D/G(B)

D/G(C)

TCW

RCW(A)

RCW(B)

RCW(C)

M/D-RFP

HPCP

LPCP

AO, OG, TGS,
CW, MSIV, TBV

TCW

TSW

RCW(A)

RSW(A)

RCW(B)

RSW(B)

RCW(C)

RSW(C)

HPCF(B) HVH

HPCF(C) HVH

RHR(A) HVH

RHR(B) HVH

RHR(C) HVH

D/G(A) HVH

D/G(B) HVH

D/G(C) HVH

A ()

B ()

3.1.1-43

49



3.1.1.e-2

RCIC
HPCF(B)
HPCF(C)

LPFL(A)
LPFL(B)
LPFL(C)

RHR(A)
RHR(B)
RHR(C)

LOCA

RCIC
HPCF(B)
HPCF(C)

LPFL(A)
LPFL(B)
LPFL(C)

ARI
RPT
SLC

(A)
(B)
©)

3.1.1-44
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3.1.1-45
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3.11.f1

19

D/G

20

1 P=exp(-2.535t"0.2)
3.1.1.f2
B Y
0.039 0.520 NUREG/CR-1205 Rev.1
0.13 0.565 NUREG/CR-1363 Rev.1
DIG 0.021 0.51 NUREG-1150
/ 0.082 0.67 NUREG/CR-2771
0.05 0.1 SECY-83-293
0.008 0.5 NUREG-1150
3.1.1-46
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3.1.1.h-2

¢ )

(/

4.2x107 + 1.5%x107
4.5x10%6 + 4.4%x106
3.1x10-8 + 1.2x10-8
7.9%x10-8 + 3.1x10-8
RPS 8.8x108 RPS + 4.9%x108
2.3x108 + 9.7%x10-9
S/IR 1.7x107 SR + 1.6x107
LOCA 3.5x10-9 LOCA+ 2.9x10-9
LOCA 3.4x108 LOCA+ 2.9x108
LOCA 5.0x108 LOCA+ 4.9%x108
1 1.8x107 N 1.7x107
E

1 3.9x108 3.6x108
1 2.1x107 B + 7.0x10-8
1.2x107 N 1.2x107
2.7x106 + 1.5%10-6
ISLOCA 9.8x10-11 ISLOCA 9.5x10-11

8.7x10°6

3.1.1-49
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T
. . (N1S) / T-0TXT'P)
1o a0T>vy SOOI+ + ws+z ) N
. . H/S+
1o a01=TS1(qg) S003+ 4 ds+z )
Z0 0T =<E'L ( ) 4DdH+ +W(1 ) \a.oﬁxm.mw
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Item Checking Operation HEP EF
(1) Checking routine tasks, checker using written .1 5
materials (includes over-the-shoulder inspections,
verifying position of locally operated valves,
switches, circuit breakers, connectors, etc., and
checking written lists, tags, or procedures for
accuracy)
(2) Same as above, but without written materials .2 5
(3) Special short-term, one-of-a-kind checking with .05 5
alerting factors
(4) Checking that involves active participation, such as .01 S
special measurements
Given that the position of a locally operated valve .5 5
is checked (item 1 above), noticing that it is not
completely opened or closed:
(5) Position indicator** only .1 5
(6) Position indicator** and a rising stem .5 5
(7) Neither a position indicator** nor a rising stem .9 5
(8) Checking by reader/checker of the task performer in .5 5
a two-man team, or checking by a second checker,
routine task (no credit for more than 2 checkers)
(9) Checking the status of equipment if that status .001 5
affects one's safety when performing his tasks
(10) An operator checks change or restoration tasks Above 5
performed by a maintainer HEPs
+ 2

*
This table applies to cases during normal operating conditions in which a
person is directed to check the work performed by others either as the

work is being performed or after its cdmpletion.

* *

A position indicator incorporates a scale that indicates the position of
A rising

the valve relative to a fully opened or fully closed position.
stem qualifies as a position indicator if there is a scale associated

with it.
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