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PRA
1PRA
3.1 PRA

3.1.1 PRA
3.1l1la
3.1.1b
3.11.c
3.1.1d
3.11e
3.1.1f
3.1.149
3.1.1.h

3.1.2 PRA
3.1.2.a
3.1.2b
3.1.2.c
3.1.2d
3.1.2.e
3.1.2f
3.1.2¢9
3.1.2.h

3.2 PRA

3.2.1 PRA
3.2.1a
3.2.1b
3.2.1.c
3.2.1d

3.2.2 PRA
3.2.2.a
3.22b
3.2.2.c
3.2.2d

PRA



4.

1.5PRA

4.1
4.1.1
4.1.1.a
4.1.1.b
4.1.1.c
4.1.1.d
4.1.1.e
4.1.1.f
4.1.1.9
4.2
4.2.1

PRA

PRA
PRA

PRA



3.

4.

1PRA

3.1
3.1.1

PRA
PRA

3.1.2

PRA
3.1.2.a-1

3.1.2.b-1
3.1.2.b-2

3.1.2.b-3
3.1.2.b-4
3.1.2.c-1
3.1.2.c-2
3.1.2.d-1

3.1.2.e-1

3.1.2.9-1

RHR

6,7
1PRA
PRA PRA

PRA PRA

3.2
3.2.1
3.2.2

PRA
PRA
PRA

1.5PRA

4.1
4.1.1
41.1.a
4.1.1.b
4.1.1.c
4.1.1.d
4.1.1.e
4.1.1.1
4.1.1.9
4.2
4.2.1

PRA
PRA

PRA
PRA




3.1.2 PRA

PRA
2010 PSA (2011 11 )
PRA
25 9
3.1.2.a.
(€]
a. PRA KK6/7
b. c. PRA
a. PRA
PRA
(
)
(
)
3.1.2.a-1
b.
3,926 MWt
1,356 MwWe
(ABWR)
C C )
PRA ( )
3.1.2.a-2
1)
“€3.1.2.h. 7z
2)
(RHR)
(FPC) (cuwy)
(SFP)
(RCIC)

3.1.2-1

1PSA

3.1.2-1

(RCCV)

(ADS)



3)

(RHR (LPFL) (SHC)
)
PRA RHR SHC
LPFL
3.1.2.a-1 3.1.2.a-2  3.1.1.a-10
SHC
3 RHR 1
1
SFP
FPC FPC
RHR FPC FPC
RHR
SFP
FPC RHR FPC
SFP
LPFL (ECCS)
@ C)
A )
(FPC)
FPC SFP
3.1.2.a-3 2 2
2 2
(cuw)
cuw
3.1.2.a-4
PRA cuw cuw
(HPCF)
CcsP( 1 )
S0 2 )
B
C 2 1
3.1.1.a-8

3.1.2-2



PRA

O
(HPCF) (LPFL)
D/G
(RCW) (RSW)
3.1.1.a-14
O
3
125V 4
3.1.1.a-17 3.1.1.a-18 3.1.1.a-19
4)
4)
(MUWC)
(FP) 3.1.2.a-5 3.1.2.a-6
ECCS D/G
MUWC
FP
RHR,D/G
1PRA
POS )

3.1.2-3




BWR POS

(1) POS S
RHR  SHC

RHR  SHC

RHR2 RHR1
RPV

RPV

(2) POS A PCV/RPV
PCV/RPV

SHC RHR1
RHR2 PCV/RPV
RPV
PCV/RPV
(3) POS B
RPV RPV

(4) POS C PCV/RPV

cuw
(NWL)

RPV PCV
PCV/RPV
(5) POS D
PCV/RPV

PCV/RPV CR

¢y

3.1.2-4

D 5
1
SHC
SHC
PCV
RHR
RPV



D

(

CR
CR
3.1.2.a-3 (a))
PRA
RSW-A RSW-C
ECCS D/G

CRD  LPRM  RIP

3.1.2-5

25

CR

( 3.1.2.a-7)
CR

CR

PRA

PRA

80
3.1.2.a-3 (b)
3.1.2.a-1
POS-B



MUuwC CuWw FPC

FPC

)
“

a. POS-B

b. POS-C

POS

cuw (
3.1.2.a-8
7z 5 POS
POS-B POS-C
POS-B1 P0S-B2 POS-B3 POS-B4 4
POS-C1 POS-C2
POS-C2 RPV-L/T
RPV
RPV-L/T

3.1.2-6



3.1.2.b.

¢y

)

PRA

3.1.2.b-1

BWR

PRA
1PRA
PRA
0
1PRA
2

2
3.1.2-7

POS

10



RHR SHC

RHR
RHR FPC,CUW
RHR
b.
RPV
1PRA
CRD LPRM RIP
CRD LPRM
RIP
Cuw
LCW Cuw
cuw
C.
3.1.2-8

11



4)

3.1.2.b-2
RHR
BWR5
ABWR RHR  SHC
TAF
3.1.2.b-2
®)
BWR
()
NuCIA
21 3
3.1.2.b-3, 3.1.2.b-4
3.1.2.b-3
a. RHR
RHR BWR
RHR
1PRA 1 RHR
RHR
RHR
RHR
70,822 5.6><10‘5
b.
3.1.2-9

12



3.1.2.b-3

BIWR
1PRA 1
70,822
0.5
7.1%<10°
d.
BIWR
1PRA
@ )
1PRA
BIR
1PRA 1
1PRA
3.1.2-10

13



BWR

706.1
70,822
CRD
CRD 3.1.2.b-3
CRD
CRD 1
CRD 3
1 3
3.1.2.b-4
LPRM
LPRM 3.1.2.b-3
LPRM
LPRM 1
LPRM 10
3.1.2.b-4
RIP
RIP 3.1.2.b-3
RIP 1
RIP 2
3.1.2.b-4
cuw
Cuw 3.1.2.b-3
Cuw
cuw cuw
cuw
3.1.2-11

14
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cuw

3.1.2-12

3.1.2.b-4



3.1.2.c.

@
PRA e ””
(
3.1.2.c-1)
a. SFP
SFP
SFP
TAF
b. SFP
SFP
SFP
2
a.
1
RPV SFP
( 3.1.3.c-1)
POS
3.1.2-13

16



17

3.1.2.c-2

b.
( 3.1.3.c-2)
POS
3.1.2.¢c-2

C.

RHR SHC

SHC
3.1.2.c-3
ORIGEN2
ECCS
(AESJ)
2 )
PRA
SFP
100
( 290 )
(€))
a.
““b.
1
2
65 100
SFP
3.1.2-14

(

(INDC FP

390 )



SFP

100
SFP
SFP
SFP
65
D/G
3.1.2.c-4
h
" J/h
2)
3.1.2.c-4
(@)
J/h
SFP (
) ,
3.1.2.c-1
3) (CRD LPRM RIP
CRD LPRM RIP
3.1.2.c-2

3.1.2-15



19

4)

cuw

(Cuw )

cuw

3.1.2.¢c-2

POS-B1

POS

RHR  SHC

:POS S,A,C1,C2,D

POS-B4

24

3.1.2-16

3.1.2.c-3

52

b,c
Cc
:POS Bl
b, c,d1,d2,e,f
d2,f

:POS B3
e,f
f
:POS B2,B4
d2,e,f
d2,f
POS-B4
POS-B1




(4)

3.1.2-17

20



21

3.1.2.d.

3.1.2.d-1

3.1.2.d-1

3.1.2.d-2 3.1.2.d-3

3.1.2-18

3.1.2.d-1



3.1.2.e.

2
. ECCS MUWC
a.
RHR SHC (A,B,C) CUW(A,B)
FPC(A,B)
HPCF(B,C) LPFL(A,B,C) MUWC(A,B,C) FP(D/D,M/D)
b.
RCW(A,B,C) RSW(A,B,C)
C,D,E 1,2,3
3.1.2.e-1
(NuCIA)
3.1.2.e-1
a. d.
a.
3.1.2-19

22
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¢y

3.1.2.e-2
@)

CRD

3.1.2.e-1

1PRA

3.1.2.h

LPRM

3.1.2-20

D/G

1PRA

RIP



3.1.2.f

PRA  “<3.1.1.f

PRA
21 )49 1

1997 16 49

«C )
€y
¢! )
@
D/G 20
D/G
R = eXp( Ta/ Tr)
Ta
Ta
t
PRA
3.1.2-21

PRA

exp

(1982 2002
(1982
D/G(L )
19 (
D/G
D/G
PRA
2.535 > (02

24
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““3.1.1.f

3.1.2-22

1PRA



3.1.2.9.

D
PRA
<<3.1.1.g. > (NUREG
/CR-1278)  THERP

)

HRA
“€3.1.2.Db. 77

3.1.2.g-1

€))
<<3.1.2.c.(3)
> THERP

3.1.2-23

26



21

4)

““3.1.2.e.

3.1.2-24



3.1.2.h

PRA PRA
Safety Watcher

€y
POS 3.1.2.h-1
POS C1 99%
3.1.2.h-1, 3.1.2.h-2
3.1.2.h-3 3.1.2.h-4
97%
98%
1 POS C1
CDF
POS C1
(€))
a. Fussell-Vesely(FV)
FV
1
2 4 MUWC
POS C1
POS C1
3.1.2-25

1.1<10% [/ ]

3.1.2.h-1

3.1.2.h-2

3.1.2.h-3

POS C1

3.1.1.h-4

MUWC

28



29

b.Risk Achievement Worth(RAW)

RAW 3.1.1.h-5
1
(CCF) 2 cuw
10" RAW
cuw
FV RAW 3.1.2.h-5 MUWC
FV
€))
3.1.1.h-6
50 (EF=7)
EF
C))
POS 1) Fv

D/G

3.1.2.h-6, 3.1.2.h-7, 3.1.2.h-7
3.1.2.h-8 3.1.2.h-9 3.1.2.h-10

1.3%<105(¢/ ) POS
POSB1 B4 1.2>105(/
1.6=<101(/ )
89 POS B1 B4
FP
3.1.2-26



37%
D/G

3.1.2-27

64%

30



31

3.1.2.a-1 L1PRA
PRA (P&ID)
(1BD)
POS (ECWD)
(SS) (ES)
POS
AOP
EOP
POS
PRA

3.1.2-28




3.1.2.a-2

(RPS) 2 out of 4
205
(HPCF) 2
180m3/h/ 730m3/h/
1
(RCIC) 190m3/h
(ADS) 8
3
(LPFL) (RAR) 950m3/h/
(0/6) 6,250kVA/
(oC) 4
4,000Ah(1 )  3,000Ah(2 )  2,200Ah(1 )
2 1 =<3
(RCW) 1,300m3/h/
( 6 1,100m3/h/ 7 8oom3/h/ )
2 1 =<3
(RSW) 1,800m3/h/
1, 1 G ,6
(FP) 7 )
180m3/h/
3
(MUWC) 110m3/h/
2
(FPC) 250m3/h/
2
(cun) 80m3/h/
3.1.2-29

32



33

3.1.2.a-3

@)

1
4
12
CR/LPRM/ 23
12
1
9
RPV-L/T 2
PCV 4
PCV-L/T 3
4
2
3

[}
o

(b) 6/7

H9.11.20 H10.1.19] 61 H10.5.27 H10.7.20] 55
H11.3.13 H11.4.25| 44 H11.9.18 H11.11.1| 45
H12.6.12 H12.8.3] 53 H12.12.24 H13.2.11| 50
H13.9.28 H13.12.2| 66 H14.4.9 H14.7.28] 111
H15.1.27 H15.5.9] 103 H15.9.23 H16.1.19] 119
H16.7.10 H16.10.15] 98 H17.3.1 H17.6.23| 115
H17.12.10 H18.4.13| 125 ECCS H18.8.23 H18.12.5 105
H19.5.24 H21.8.31| 831 H19.11.15 H21.5.20] 553
H22.10.31 H23.1.26] 88 H22.4.18 H22.6.28] 72

80 - 84

3.1.2-30




3.1.2.b-1 PRA
R s
o o o
o o o
_ _ o
o o o
LOCA o o - %2
LOCA o o ~*3
LOCA o o ~*3
_ _ o
_ _ o
- _ o
_ _ o
*1 21 PSA = 1PSA/
PSA= (1) 1 PSA 23 1
*2 << 3.1.2.b-2 >
*3 ABWR (T.M.S.L. 14.0m)  RHR
(T-M.S.L. 15.7m)
3.1.2-31

34



39

3.1.2.b-2

ISLOCA 1PRA
RPV
RPV
RPV
3.1.2.b-1
RHR 3.1.2.b-2
3.1.2-32




3.1.2.b-3

EF
RHR 5.6x105 3
7.1x10° 3
CRD
LPRM
RIP
cuw
3.1.2.b-4 CUW
EF

3.1.2-33

36
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3.1.2.c-1

No. PRA
POS
POS-S,A,C1,C2,
1
D
TAF
2
3 POS-B1
4 POS-B3
5 POS-B2,B4
POS-B1
POS-B1 POS-B4

3.1.2-34




3.1.2.c-2 1PRA ( )
POS ! ! )
2/3 RHR 1/2 HPCF
S 1/3 LPFL
1/3 MUWC
1/3 RHR 1/2 HPCF
A 1/3 LPFL
1/3 MUWC
1/2 RHR 1/1 HPCF 1/2 FP
Bl 1/2 LPFL
1/2 MUWC
B2 1/2 RHR 1/2 LPFL 1/2 FP 1/2 LPFL
1/2 FP
B3 1/1 RHR 1/1 MUwC 1/2 FP
1/1 RHR 1/1 HPCF 1/2 FP
B4 1/1 LPFL
1/3 MUWC
1/1 RHR 1/1 HPCF 1/1 HPCF
C1 1/1 Cuw 1/1 LPFL 1/1 LPFL
1/3 MUWC 1/3 MUWC
1/3 RHR 1/2 HPCF
C2 1/2 Cuw 1/3 LPFL
1/3 MUWC
1/3 RHR 1/2 HPCF
D 1/2 Cuw 1/3 LPFL
1/3 MUWC
1/2 2 1
1:
B
B RHR-B LPFL-B HPCF-B 1/3RHR - 1/2RHR
1/3LPFL - 1/2LPFL 1/2HPCF - 1/1HPCF
2 POS-B2 CRD LPRM RIP POS-C1  Cuw
3.1.2-35

38



3.1.2.c-3

SHC SHC

RCW

RCW

NN N
NN N
S
NN N

RSW

3.1.2.c-4

POS Q) ()

Bl
B2
B3
B4
Cl
C2

* SFP
40

3.1.2-36



3.1.2.d-1

3.1.2-37

40
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3.1.2.e-1

HPCF

LPFL

MUWC RHR

0
=

HPCF-B
HPCF-C
L PFL-A

LPFL-B

LPFL-C

UWC-A

uwC-B

uwc-C
RHR-A
RHR-B

I

RHR-C

ICUW-A

ICuw-B

FPC-A

Frc-B

DG-A

DG-B

DG-C

RCW-A

RCW-B

RCW-C

3.1.2.e-2

HPCF-B

HPCF-C

| PFL-A

| PFL-B

| PFL-C

MUWC

RHR-A

RHR-B

RHR-C

CUW

FP

D/G-A

D/G-B

/G-C

1 Cuw POS-C/D
2 FP POS-B

3.1.2-38




3.1.2.9-1

EF

3.1.2-39

42
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3.1.2.h-1 POS

S1 A4 Bl 12 B2 11 B3 12 B4 13 Cl 5 C2 10 D 12 80
(1) (2) (6) (18) (29) (41) (54) (59) (69)
RHR 1.1E-12 1.9E-12 7.9E-17 2.9E-13 1.5E-12 6.9E-16 1.0E-10 1.7E-12 1.1E-10 1%)
2% 3% 0% 3% 36% 0% 1%| 18%
1.6E-12 1.6E-12 0%)
19%
1.7E-13 3.6E-13 1.6E-15 3.6E-14 2.1E-13 3.4E-14 1.1E-08 4.3E-13 2.3E-13 1.1E-08 97%
0% 1%| 0% 0% 5% 3% 98% 5%) 2%
4.8E-11 5.9E-11 8.8E-13 7.1E-13 2.5E-12 1.0E-12 8.0E-11 6.4E-12 7.5E-12 2.1E-10 2%
98% 96% 100% 8% 59% 97% 1%| 76% 79%
RIP 8.3E-12 8.3E-12 0%)
89%
cuw 3.8E-11 3.8E-11 0%)
0%
CRD 4.3E-15 4.3E-15 0%
0%
LPRM 2.7E-14 2.7E-14 0%
0%)
5.0E-11 6.2E-11 8.8E-13 9.4E-12 4.2E-12 1.1E-12 1.1E-08 8.4E-12 9.4E-12 1.1E-08 100%
0% 1%| 0% 0%) 0% 0% 99% 0%) 0% 100%
1.1E-08 98%
14E-10 1%
46E-11 0%
1.1E-08 100%
POS
MUWC  T/B
1 c1 No. 12 2.1E-09 1.1E-09
D/G CCF
2 s No. 358 4.8E-11 1.8E-11
D/6(C)
3 c1 cuw No 9 3.8E-11 3.8E-11
3.1.2.d-1




3.1.2.h-4 FV
POS Fv RAW
1 / - POS 9.8E-01| 3.7E+00
2 T/B B2 POS 4.9E-01 9.4E+02
3 T/B B2 POS 4.5E-01 9.4E+02
4 B2 POS 2.9E-02| 9.4E+02
5 POS 1.5E-02| 1.2E+00
6 POS 1.4E-02| 1.1E+00
7 (B) B1 B2 POS 1.0E-02| 1.9E+01
8 E B4 C1 POS 5.9E-03] 1.0E+00
9|D/G(C) B3 B4 C1 POS 5.0E-03| 1.0E+00
10 cl 3.5E-03] 1.3E+04
3.1.2.h-5 RAW
POS FV RAW
1 CCF POS 1.7E-03 8.6E+04
2 Cl 3.5E-03 1.3E+04
3 POS 1.8E-03 9.8E+02
4 T/B B2 POS 4.9E-01 9.4E+02
5 T/B B2 POS 45E-01 9.4E+02
6 CCF B2 POS 1.8E-03 9.4E+02
7 CCF B2 POS 49E-04 9.4E+02
8 B2 POS 2.9E-02 9.4E+02
9 CCF B2 POS 1.8E-04 9.4E+02
10 B2 POS 7.6E-06 9.4E+02
3.1.2.h-6  POS ( )
S1 A4 B1 12 B2 11 B3 12 B4 13 Cl5 C2 10 D 12 80
(1) (2) (6) (18) (29) (41) (54) (59) (69)
RHR 14E-12 27E-12 49E-11 1.5E-06 2.5E-06 4.2E-09 45E-10 7.6E-12 4.0E-06 31%
0% 0% 0% 84% 41% 0% 0% 0%
6.4E-12 6.4E-12 0%
0%
24E-13 5.6E-13 1.5E-09 1.8E-07 3.2E-07 2.3E-07 3.7E-08 2.0E-12 1.2E-12 7.7E-07 6%}
0% 0% 2% 10%| 5% 6% 3% 0%) 0%
1.6E-09 6.3E-09 8.6E-08 9.1E-08 3.3E-06 3.5E-06 1.4E-06 1.6E-08 1.9E-08 8.4E-06 64%)
100% 100% 98% 5% 54% 94% 97% 100% 100%
RIP 1.4E-08 1.4E-08 0%
1%|
cuw 3.8E-11 3.8E-11 0%
0%,
CRD 7.2E-12 7.2E-12 0%)
0%)
LPRM 4.6E-11 4.6E-11 0%)
0%
1.6E-09 6.3E-09 8.8E-08 1.8E-06 6.1E-06 3.8E-06 1.4E-06 1.6E-08 1.9E-08 1.3E-05 100%
0% 0% 1% 14%) 46% 29% 11%| 0% 0% 100%
3.1.2.h-7  POS ( )
4.8E-06 37%
8.3E-06 63%
1.4E-08 0%
1.3E-05 100%
3.1.2-41
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