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1. NUREG-0800
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1 27
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10CFR
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2. (Life Cycle Management) FSAR
1.3.2
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1AA (Plant Shielding To Provide Access To Vita Areas And
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1D 1.SBO 2. 10CFR50.63 3.
10CFR50.63
8 SBO (Alternate AC AAC)
(SDG) SBO 20 SDG
10 10



1.4

11

QA

ECCS

SRP

RCIC ACIWA
10CFR50.63

RG 1.70
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3. SSE/OBE
4, (1) (2
3 (4)
(5)
1.
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10 CFR 20
2-2 2.1.3 10 CFR 50
10 CFR 100
23 | 221 222 10 CFR 100
10 CFR 50
RG 1.70
2-4 223 10 CFR 100, RG 1.70
ANSI/ANS 2.12
2-5 231 10 CFR 50 App.A GDC 2
10 CFR 50 App.A GDC 4
10 CFR 100
RG176 RG 127
2-6 232 10 CFR50AppA GDC?2
10 CFR 100
RG123 RGL1.70
2-7 2.3.3 10 CFR 100

10 CFR 50 App.|, RG 1.23
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234

10 CFR 50 App.A. GDC 19
10CFR 100 RG 15 RG 123
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10 CFR 50 App.|
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x/Q

D/Q
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241

10 CFR 50 App.A
10 CFR 100
NUREG-0800

2-11

242

12.0

MSL

10 CFR 100
RG 159 RG1.102

2-12

24.3

10 CFR 50 App.A GDC 2
10 CFR 100
RG 1.59

2-13

244

10CFR 50 App.A

2-14

245

11.85

MSL

10 CFR 50 App.A
NUREG-1503
10 CFR 100

2-15

2.4.6

10 CFR 50 App.A
10 CFR 100
NUREG-1503

2-16

2.4.10

10 CFR 50 App.A GDC 2
10 CFR 100

57
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RG 1.59
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2-17 2411 10 CFR 50 App.A GDC 2 GDC
44
10 CFR 100

2-18 24.12 10 CFR 50 App.A GDC 2 GDC
4
10 CFR 100 App.A

2-19 2.4.13 10 CFR 100
RG 1.113
10CFR20 App.B

2-20 24.14 10CFR 50.36
2-21 25.1 10CFR 50 APPA GDC 2
10CFR 100
RG170 RG1.132 RG4.2
2-22 25.2 0.4g 10CFR 50 App.A GDC 2
0.29 395 6 10CFR 100

RG1132 RG4.7 RG160

2-23 253 10CFR 50 App.A GDC 2
10CFR 100
RG170 RG1132 RG4.7
2-24 254 10CFR 50 App.A




PSAR

GDC1 GDC?2
10CFR 50 App.B
10CFR 100
RG127 RG1.28

RG1.138 RG1.70

GDC 44

RG 1.132

FSAR

2-25

2.55

59




2.2

PSAR
2-1 212 300
2-2 2.1.3 FSAR
2-3 232
2-4 233
2-5 234 232 233
Q)
2-6 235 232 233
x/Q DIQ
2-7 2.4.13
2-8 2.4.14
FSAR
2-9 2.5.4 FSAR
2-10 2.5.4 FSAR
2-11 2.5.4
FSAR




PSAR

2-12

254

FSAR
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3.1.

Structure System Component

SSC
SSC PSAR
10CFR50 Appendix A
GDC SSC
1 SSC
3.2 321 2.SSC
33 34 37
3.
35 4.
3.6
5.38
SSC 6.39 310 311
3.2.
3.2.1
GDC 2
SSC 1
2.
3. 10CFR100 Appendix A
(Safe Shutdown Earthquake SSE) SSE
0.4g 0.23g RG 1.29
SSE SSC
PSAR
SSC lHA 1B 1IC A SSC
SSE 0.4g 1A SSC
SSC SSE



SSC RG 1.29 PSAR 3.2-1

SSC Pipe Whip
Restraint
(Leakage Path) SSE
SRP3.2.1
SSE
PSAR 3.25.3 A SSE
SECY-93-087 PSAR
B QGB
PSAR
Walkdown
FSAR
1. 321 SSC RG 1.29
2 SSC
Walkdown SSE
GDC2 SSC
3.2.2 (System Quality Group Classification)
GDC 1 SSC
SSC
1 2.
3.
321 SSC GDC
1 3.2-1
SRP 322 RG1.26 3.2-1
QGA B C D 10CFR 50.55a



ASME Section 111

RG 1.26 A
B 10CFR 50.55a(c)(2)
PSAR (ANYS) (Safety
Classification SC) (SC1 2 3
(Non-Nuclear Safety NNS) RG 1.26 PSAR
ANS ASME Code Section |11
NRC PSAR ASME Code
ANS Section |11
A 1 1
B 2 2
C 3 3
D NNS -
SSC 3.2-1
10CFR50.55a RG1.26 GDC 1
3.3
3.3.1
PSAR 3.3.1 9 100
(Recurrence Interval) 194.4km/h 1.0 (Important
Factor) SRP3.3.1
PSAR 3.3.1 (Exposure Ccategory)
D
PSAR ANSI/ASCE 7-88  ASCE Paper No. 3269
SSC GDC 2



Votex-Shedding (Stack)

Karman Votex Ovalling buffeting
3.3.2
PSAR 3.3.2
252km/h ANSI/ASCE
7-88 SRP 3.3.2
BC-TOP-3
34
SPR 341 342
GDC 2 SSC
SSC
PSAR 34.1
SSC
SSC
1. 0.6m
2.
3.
4, 150mm
5. RG 1.102
6.
1. -8200mm



0.6m

2.
3.
4. HVAC Duct
5.
6.
200mm
FSAR
PSAR
( LBB)
FSAR
SRP 34.1 SPR 34.2
GDC 2
3.5
SSC
RCIC
Bonnet Stem SSC
SSC
SSC
SSC SSC
SSC
PSAR 3.5



SRP3511 3512 GDC 4

PSAR 3.5.1.1.1.3 35.2

1.115 GDC 4
FSAR
PSAR 3.5.1.6
10CFR100 10~/
FSAR
3.6
3.6.1
SSC
SRP 3.6.1 SRP GDC 4
BTP ASB 3-1 GDC4
PSAR 3.6.1.3.2.3
SSE
3.6.2
GDC 4 SSC
PSAR
SSC
SRP 3.6.2
3.7
SRP3.71 374 PSAR

RG



3.7.1

SSE (Seismic Design Response Spectra)
0.4g
SSE SRP 3.7.1
371 05% 1% 2% 5% 7% 10%
SSE (Synthetic SSE Ground Motion Time History) SSE
SRP3.7.1 (Enveloping Criteria)
(Correlation Coefficient) 0.16 RG
1.92 6

(Statistical Independence)

(Acceleration Time-History with Target)

(Power Spectral Density Function PSDF) PSDF
3.7-24 3.7-25 3.7-26 SRP3.7.1 PSDF
NUREG/CR-5347  Appendix B
PSDF SRP 3.7.1 1-11.1.b Option 1

RG 161 RG 1.84
SSE
FSAR ASCE4-86 3.1.22

SRP
3.7.1

3.7.2

1. (Response Spectrum Analysis)



2. (Multiple Support Excitation
Analysis Method) PASR

PSAR
10%
SRP3.7.2
PSAR
5%
SPR 3.7.2
PSAR SRP
3.7.2 PSAR 3.7-8
RPV
1B OBE
Competent Rock
SRSS(Square-Root-of-the-Sum-of -the-Squares) SRP
ASCE 4-86  100-40-40
SRP3.7.2 RG192
SSC SSC 3.7.2.8
SSC
1. IC SSC IIC SSC SSC
2. IC SSC SSsC 1IC



3. 1A SSC SSE SSC
4, IIB SSC OBE
+15%
+10% ASME Section |11 SRP3.7.2 RGL122
RG 1.84
(Overturning) SSE
1.1 SRP3.7.2
SSC SRP3.7.2
3.7.3
SSC
PSAR
1.
2.
3.
4, 1 2
5 2 3
PSAR 3.7.2.1
SRP3.7.3 RG1.92
SRP3.7.3



PSAR 3.8.4

PSAR 3.7.3.12
FSAR
+15%
15%
PSAR SSE
OBE SRP 3.9.2
025 33Hz 33Hz
0.5Hz
GDC2 10CFR100 Appendix A
3.74
GDC 2
10CFR100 Appendix A PSAR 3.7.4.1
(freefield)
3.8
3.8.1
(Steel Liner)



Diaphram Floor ~ Reactor Pedestal Upper Drywell Chamber
Lower Drywell Chmaber  Suppression Chamber

2.0m(6ft 7in)
14.5m(47ft 7in)
( ) 29.5m(96ft 9in)
2.2m
310.3kPa(45psig)
LOCA
ASME Code Section II1 Division
2 Subsection CC
2.4/l =3.92MPa f¢ =27.6MPa
MC ASME Code Section |11 Divison1 3.8.7.1
ASME Code Section |1l Division 2
CC-6000 CC-6230 (Structural
Integrity Test SIT)
LOCA CO CH VLC Ps
AP LOCA SRV  Hydrodynamic FSAR
3.8.1
8 1.0 SRP3.8.1
1.25 SRV 1.0
ASME Section Il Division 2 Subsection CC
SRP3.8.1
ASME Section IlI
Divison 2 Subsection CC 10CFR50.55a



NASTRAN

180°
FSAR
PSAR 3.8.1.7.1 ASME
Code Section 11 Division 2( ) RG 1.136
382
ASME
Section |11 Division 1 ClassMC
ASME Section Il Division |
Subarticle NE-3130 NE-3200 SRP
381
PSAR 3.8.24.1.1 knuckle

ASME Section Il Division | Subarticle NE-3222 Code Case
N-284 Buckling

3.8.3
Diaphargm
Pedestal Diaphargm
Pedestal
ACI Standard 349 o
NUREG-1503 Appendix G
ACI 349
o ANSI/AISC N-690 ASME



RG194Rev.1 RG1l136Rev.2 RG1.142Rev.1

3.84
HVAC
PSAR 3.84.3.1.2 384311
SRP 3.8.4
FSAR
3.85
(Pedestal)
FSAR
o ACI 349
ASME Code Section Il Division 2
3.9.

SRP39.1 SPR39.6



ASME CRDM

391
391
(@)
3D 10CFR50

Appendix B SRP3.9.1

PSAR 3.9.1.3

ASME Section 111 Appendix Il
SRP3.9.1
PSAR 3.9.1.5

RIP CRDM

GDC1 2 14 15 10CFR50 Appendix B 10CFR100 Appendix A

Class 1 GDC14 15

GDC2 10CFR100 App. A

GDC1 10CFR50 App. B

392




SSC

ANSI/OM-1987 PART 3

ANSI/OM-1986 Part 7 o
SRP 3.9.2
RCPB GDC14 15
RCPB
ABWR BWR
RG1.20C11 C2
ABWR K-6 K-7
RG1.20
GDC1 4
393 ASME
PSAR 3.9.3.1 ASME
SRP 3.9.3

PSAR 3934 3935 ASME

ASME Code Section |11 Subsection NF Code
Case N-476
AISC T114-2/83
Code case N-476 RG1.84 NUREG-1503
single-angle member
PSAR 3.9.34.1 SRP 3.9.3
ASME Section Il Subsection NF  Appendix F
394 (CRDYS)

SRP 3.9.4 CRDS CRDS



SC1 QGA ASME Section Il

Class 1 10CFR50 Appendix B CRDS
FMCRD PSAR 3.9.4
SRP 394

PSAR 3.9.4 CRDS ASME Class 1
10CFR50 Appendix B GDC 1 10CFR50.55a
CRDS CRDS

SSE
GDC 2 CRDS RCPB
GDC 14
395
SRP 3.9.5
PSAR 3.95.35

ABWR ASME Section Il Subsection NG

PSAR 3.9.5.3.6

ASME Section |11 Subsection NG-3000
SRP 3.9.5
PSAR 3.2-1 SC?2
10CFR50 Appendix B 391 3924
3931
GDC1 2 4 10

3.9.6

PSAR 3.9.3

ASME Section X1  10CFR50.55a(f)

IST ASME/ANSI OM
10CFR50.55a PSAR



3.9-8 IST ASME B&PV Code

Section XI| IST
P&ID request for relief
IST GDC37 40 43-46 54 10CFR50.55a(f)
3.10.
RG 1.89 |[EEE 323

RG1.100 |EEE 344

PSAR 3.10.1.1 3.105.3

RG1.100
3.11.

GDC1 4 10CFR50 Appendix

B I Xi XVII 10CFR50.49
NUREG-0588 Rev.1 RG 1.89 NUREG-0588
3.12.
3-1
3-2



3.1

321 SSC GDC 2
3-1 | 321 RG1.29
SECY-93-087
3-2 | 321
SSE
SSC SECY-91-153
3-3 | 321 akdown SSC alkdown
SSC
34 322 GDC1 RG1.26
100 GDC 2 82 1
3-5 3.3. ANSI/ASCE
7-88
ANSI/ASCE
3-6 3.3 7-88
31




ANSI/ASCE
37 | 33 7.88

BC-TOP-3

GDC 2 FSAR
38 | 34

RG1.115 GDC
39 | 35 ssC 4

10CFR100 SRP 3.5.1.6 SPR 35.1.6

3-10 | 35 1077

SRP 3.6.1 FSAR
3-11 | 36. | SSE

SRP 3.7.1 RG
3-12 3.71 SSE 1.92




3-13

3.7.1

PSD

SRP 371 RG
161 184

FSAR

3-14

3.7.2

SRP3.7.2

3-15

3.7.2

SRP3.7.2

FSAR

3-16

3.7.2

100-40-40

SRSS

SRP 3.7.2
RG1.92 ASCE
4-86 ASME
Section |11




SRP3.7.3

317 | 3.7.3 +15%
FSAR
10CFR50.55a
3-18 | 3.8.1 |1989 ASME Section Il Division 2
Subsection CC
1989 SRP 382
3-19 | 382 ASME Section |1l Division 2 Subarticles NE-3130/ASME  Section
- +© NE-3200 NE-3222 |l
Code Case N-284
SRP 3.83 ACI
320 | 3.8.3 ACI 349(1980 ) ANSI/AISC N-690(1984 |349 ACl-349 NUREG-1503
) ANSI/AISC Appendix G
N-690 PP
SRP 3.8.4
3-21 | 384 FSAR
3 4




ACI 349 ASME
3-22 | 3.85 gection [11 Div. ESAR
3-23 | 391 60/GDC 2
GDC1 2 4
3-24 | 3.9.2 |ASME 14 15
3-25 3.10 RG1.89 1.100
3-26 3.11 10CFR50.49




3.2

PSAR
3-1 3.2 SSC  Walkdown
3-2 3.3
3-3 35
3-4 35
3-5 3.6
3-6 3.8
3-7 39
3-8 39
3-9 3.10
3-10 311




4.1

GDC 10CFR 50 ASME

Code RG
4.2
GDC-4 GDC-25 GDC-28
GDC-29 4.1
4.2.1
( GE) GE12
4.1 4.2 GE



GE9B GE12
GE12
GE12
GE12
GE12
14
GE12
PSAR
GE
GE Fuel Licensing Criteria GEFLC GE
1.
A-(a),(b)
2.
41 A-(c0 B-(c)
3.
41 A-(d)
4,
4.1 B-(a)
.
4.1 A-(e)
6.
4.1  A-(f)
1. LOCA  SSE
4.1 B-(b)
8.
4.1 B-(b)
9.
4.1 B-(e)

4.1



10. (PCI)

4.1 B-(9)
11. Bounding
99.9
(MCPR)
MCPR 4.1 B-(d)
12. generic
4.1 B-(f) C-(c)
13. 10CFR50.46 (
4.1 B-(b) C-(a)
14.
MAPLHGR (
41 C-(c) )
GEFLC 4.1 A-(g) A-(b) B-(i)
C-(d) GE9B
GE GE
4.1 A-(9)
B-(i) C-(d)
GE12 GE GE12
GE
GE12 GE12
FSAR FSAR
(Lead Use Assembly, LUA)
QIA
04-30 GE12
LUA
ABWR SSE



(Q/A  04-18 04-20) GEl12 GE9B SSE
3.99 GE12 3.1g (GE9B
3.6Q) GE12
FSAR LOCA
SSE
PSAR GE12
1.
2. LOCA
3. 60GWD/MTU
4,
LUA GE12 GE12
70 GWD/MTU
FSAR
GE12 FSAR
FSAR
4.2.2
GE OQ/A
04-08 Duralife 230(D-230) Duralife 120(D-120)
D-120 B.C D-230
B,C  Hf PSAR 4.3-1
(control cell) D-230
D-120
FSAR
4 4



GE PSAR 4C

GE
Q/A  04-19
K-6/7
4.3
(AOO)
GDC
10~13 GDC20 GDC25-28
4.3.1
PSAR
GEFLC
1.
2.
3.
4. (RIA)
5.
SRP (1) (5) GDC-11
GE
GDC-12



4.3.2

205
204 102
(HCU
PSAR  4.3-2
2%
HCU
SLC
GDC-26
(ATWS)
4.3.3
(RCIS)
PSAR
RWM

HCU
) PSAR
GDC-27
PSAR
RCIS
RWM

ATLM

(HCU)
HCU
HCU
HCU

HCU

GDC-27

ATLM



RWM  ATLM

NMS MRBM
LPRM
RCIS
RCIS
PSAR 7.7.1.2.1-(6) RCIS
NMS MRBM
GDC-25
RCIS RWM ATLM MRBM
RCIS
26 4
PSAR A
PSAR 4.3-1
A
MCPR 1.49 PSAR
1.31 LHGR
10.0kw/ft (GE12 11.8kw/ft)
A
Q/A  04-03 GE
A PSAR

4.3.4



4.6
PSAR
GE
ABWR FMCRD
ABWR

GDC-28 GDC-13

SRNM LPRM
GDC-13 PSAR

GDC-10

PSAR GESTAR

o GE9B
FSAR

4.4

MCPR  MAPLHGR

GDC-10 GDC-12 10CFR50.46

4.4.1

MCPR

MLHGR

LOCA
MAPLHGR LOCA MAPLHGR MLHGR



(local peaking factor)

Mechanica MAPLHGR
MAPLHGR
Q/A  16-03
LOCA MAPLHGR

MLHGR

PSAR

GE

MLHGR
MLHGR

4.4-1

MCPR
PSAR
GESTAR
GE12

Interactive

FSAR
MCPR
PSAR 4.3-1
PSAR A
ABWR
GEXL-10
GEXL-05
MCPR 1.09
(AOO)
CPR=0.22) MCPR
A
6.6 GWD/MTU
4.4.2 /
AOO

GE9B
FSAR

PSAR
PSAR

4.3-1

CPR
1.31 PSAR
MCPR  1.49
1.31

MAPLHGR

LOCA MAPLHGR
LOCA

(A



A CPR

PSAR  4.4-1
(1) 85%(
75%) (2) 20% 30%
(3) 111%( 100% 105%) (4)
RIP PSAR  6.3-12
LOCA RHR
Q/A  04-29
85%
PSAR
RIP PSAR
4.4-2 RIP RIP
Q/A  04-33
MCPR PSAR
RIP A CPR  0.04 RIP
PSAR4.4.3.2 RIP
FSAR
NUREG-1503 FSAR
PSAR A
85%
85% 111%
4.4.3

LaSalle  WNP-2
(EPRI) URD(Utility Requirement Document)



GE12

GE GE12

Q/A  04-13

40%

30

25%

RIP
RIP

Q/A 04-32
OPRM
L PRM

OPRM
(APRM)

OPRM

SSAR GEG6/7
RIP

30%
PSAR 4.4-1

SCRRI
36%

SCRRI
SCRRI
SCRRI

SCRRI

OPRM

APRM
SCRRI

BWROG BWR

11



ATWS

(EPG)

FMCRD ATWS

GDC-12 PSAR 4.4-1

FSAR

4.5
Control Rod Drive CRD

CRD
451 CRD
CRD
GDC-1 GDC-14 GDC-26 10CFR 50.55a
ASME RG-1.31
RG-1.37 RG-1.44
PSAR CRD ASME Sec.

App.l ASME Sec.ll Part A PartB RG-1.85



PSAR

CRD CRD
ASME Sec.
Article NB-2160 NB-3120 CRD
RG-1.31 RG-1.44
RG-1.37
PSAR CRD
(PSI) (1sl)
4.5.2
GDC-1 10CFR 50.55a
ASME
RG-1.31 RG-1.37 RG-1.44
PSAR ASME
ASME Sec. Subsection NG
N-580 - - 600M
ASTM ASME
ASME Sec.
Article NB-2160 NB-3120
ASME Sec. NG-4000 NG-5000
ASTM
ASME
RG-1.31 RG-1.44
RG-1.37
PSAR



4.6

GDC-4 GDC-23
GDC-25~29 10CFR 50.62

4.6.1
205
(HCU) (FMCRD)
HCU FMCRD
HCU
HCU FMCRD
ATWS 15.6
HCU
HCU
1. HCU
2. HCU 2100psig
(  1500psig)
3.
HCU
GE



1850psig

Q/A 04-26
MSIV
MSIV
8.69M PaG(1260psiQ) 200psig HCU
GDC-4
HCU
Q/A  04-10 HCU
HCU GDC-27
FMCRD
(hollow piston)
(ball nut)
(spindle)
FMCRD
CRD 19mm
76.2mm
FSAR
ABWR FMCRD
GE LaSalle
GDC-29
4.6.2
(Rod
Drop Accident)
(Rod Eject

Accident)



FMCRD
FMCRD
( PSAR  4.6-4)
( ) (weight
table)

bayonet
( PSAR  4.6-7)
FMCRD
GDC-28
4.6.3
(ATWS) 10CFR 50.62

(ARI)



(RPS)
ARI

RCIS
RPS
ARI FMCRD
ATWS

4.6.4

PSAR
FMCRD HCU (FMEA)
HCU

PSAR

15B-1 15B-2

FMCRD
FMCRD
HCU

FMEA FMCRD

FMEA

RPS

HCU

HCU

RPS
10CFR 50.62
HCU

FMCRD

FMCRD

HCU

HCU

FMCRD
FMCRD

ARI

FMCRD



GDC-4 GDC-23

4.7

PSAR

4.3 PSAR

1. FSAR
GE12

4.4

2.FSAR GE12 MLHGR

3. SRP
GESTAR-III
FSAR GEXL-10

FMCRD
7. FMCRD

8 FSAR

9. RIP
MCPR
10. 26
FSAR
11. PSAR GE12

FSAR

ATLM



FSAR
12.
PSAR

13. FSAR GE12
FSAR



41 GE12



4.1

g. hold down spring

A. fuel system B. fuel rod C. fuel coolability
a a
LOCA
ASME- b. 10CFR
b. 50.46
C.
C. d
' 280cal/g
e.
d.
f. RIA
€. 170cal/g L OCA
g.
(PCI)
f.
h.
10CFR50.46




42 GEI12

Fuel Assembly

Fuel array

Full lengthrod  (381cm in length)
Partial length rod (236¢cm in length)
Rod to rod pitch  (cm)

Number of water rods

Assembly weight (KgU)

Fuel temperature at nominal (100%) reactor power(°k)

Fuel Rod
Cladding material (w/or w/o barrier)
Cladding tube O.D. (cm)
Cladding wall thickness (cm)
Pellet diameter, outer (cm)
Pellet stack density (g/cm®)
Water Rod
Cladding material
Cladding O.D. (cm)
Cladding wall thickness (cm)
Spacer
Number of fuel spacers
Material

Density (g/cm?®)

22

10x 10
78
14

1.295

181

763

Zirc-2
1.026
0.066
0.876

10.6

Zirc-2
2.489

0.076

8
Alloy X-750

8.304



4.3

PSAR
GE12 GDC-4 10 27 29 35
41 4.2 10CFR 50.46
4-2 43 GDC-10 13 20 25 28
4-3 43 GDC-10 13 20 25 28
4-4 4.4 GDC-10 12
10CFR 50.55a, GDC-1,
4-5 45 ASME Sec.lll, RG-1.31
1.37 1.44 1.85
46 46 GDC-4 23 25 29

10CFR 50.62




4.4

PSAR

4-1 4.2 GE12

4-2 4.2 GE12

4-3 4.2 GE12

4.4 49 GE12 GE12

4-5 4.3

4-6 4.4 GE12 MLHGR MAPLHER MCPR

4-7 4.4

4-8 4.4 SCRRI

4-9 4.5 PSAR
4-10 4.3




PSAR

4-11

4.6




5.1.
RCS
(RCPB) RCPB
(Pressure-Containing Component)
RCS

1.

2.

3. RCS

RCPB

RCIC RHR RWwWCU

5.2.

521
10CFR50.55a

1. RCPB ASME Code Section |
A 10CFR50.55a(c)(2)
2. B C ASME Code Section IlI
2) (Class 3)

PSAR 3.2-1

GDC1

RCS

RCPB

(class 1)

(Class

PSAR 521
ASME



5.2-1
RG1.84 RG1.85

RG184 RG185

5.2.2
SRP 5.2.2
RCPB
1.
2.
18 SRV
12
SRV
SRV QGA
SRV QGC
Class 2
SRV

(Code Case)
Code Case N-580

GDC1

GDC 31

110%
RCIC HPCF

(SRV)

RCPB

SRV

(ADS)

SRV

RG 1.26

5.2.2.10

1.29

USNRC

ADS

SRV



GDC 15

RCPB ASME
Code Section Il
110% 9.48MPa 15.1
( )
8.69MPa 12 SRV
SRP5.2.2
ODYNM ABWR BWR
ODYN FSAR ODYNM
RCPB

GDC15 GDC31

5.2.3
SRP5.2.3 RCPB

1.GDC1 GDC30

2.GDC4

3.GDC14 GDC31 RCPB

4. 10CFR50 Appendix B

5. 10CFR50 Appendix G RCPB
6. 10CFR50.55a



ASME/ASTM PSAR SA182 Type F316L
F316 0.02% |GSCC

ASME Code Section Il Part A B C  Section

111 Appendix |

RCPB

RG 144 NUREG 0313 Rev. 2
523.3.2 (Corrosion
Allowance) GDC4
60 59
523222
RCPB RG1.36 Rev. 0
GDC14 GDC31 RCPB

(tubular product)

52.3.3.3 ASME Code Section 11 GDC1
GDC 30 10CFR50.55a

ASME 10CFR50 Appendix G RCPB

ASME Appendix G



GDC14 31 10CFR50.55a RCPB

523321 RG 1.50
ASME Code Section |11

GDC1 GDC30 10CFR50.55a

electroslag RCPB
25mm ASME Code
NB-2333 100mm
RCPB RG 1.71

GDC1 GDC30 10CFR50.55a

RCPB
RG1.44 RG1.37 NUREG-0313 Rev.2

GDC4

RCPB GDC1 4
14 30 31 10CFR50AppendixB G  10CFR50.55a



5.24 ISl IST

PSAR5.2.4 5.2-8 (Pre-Service Inspection PSI)
(In-Service Inspection 1Sl) SRP5.2.4
1. Sl 10CFR50.55a(g)(3)
2. 10CFR50.55a(g)(3)
S| ASME Code Section XI
3. ASME Code Section XI
10CFR50.55a Sl
12 10CFR50.55a ASME Code Section XI
S| 10CFR50.55a ASME Code
Section XI PSI
4.
525
(LDS)
RCPB
RCPB PSAR
25gpm
1gpm Sgpm

RHR HPCF RCIC

RwWCU FPCU RBWB



LDS

LDS
RG 1.45
LDS
GDC 2
LDS
GDC 30
5.3.
531
5.2-4 ASME
Code Section 111 GDC1 GDC30 10CFR50.55a
PSAR5.3.1

RG 1.37Rev.0 RG 1.44Rev.0
NUREG-0313 Rev. 2 1.
10CFR50 Appendix B 2.
GDC1 4 30 10CFR50.55a

ASME Code
RG 1.31Rev. 3 NUREG 0313 Rev. 2
IGSCC GDC1 14 30 10CFR50.55a
RCPB



ASME Code RG 1.50 Rev. 0

RG 143 Rev. 0
RPV
GDC 1 30
10CFR50.55a

stud fastener RG 1.65 Rev. O
GDC1 30 31 10CFR50.55a 10CFR50 Appendix G

RCPB
SRP5.3.1

GDC 31 RCPB
GDC 32 RPV

RCPB 10CFR50
AppendixG H
RCPB ASME
10CFR50.55a ASME 1.8-21 3.2-3
PSAR 10CFR50 Appendix G
FSAR

ASME Section Il Appendix G~ 10CFR50 AppendixG H



GDC 31

GDC 32
10CFR50 Appendix H ~ ASTM E-185-82
(HAZ)
40 ASTM
E-185-82 40 PSAR
60 6 60
10CFR50A ppendix H

GDC 32

5.3.2

SPR5.3.2 10CFR50 Appendix G H
AppendixG H
RCPB
GDC 31



w

10CFR50 Appendix G H

RTnDT
RCS
32
5.4.
541
SRP
3 5 9 15
RIP
RIP

FSAR

(initid RTyor)

RG 1.99 Rev. 2

10

10CFR50.55a GDC 1 14 31

BWR

(RIP)
50mm
RIP



7060mm

RIP 10
9 RIP
RIP RIP
RIP RIP
RIP
10 RIP 6 MG Set
(DNB)
5.4.2
5.4.3
SRP 5.4.6
RCIC
HPCF RCIC
RCIC ECCS
ECCS
RCIC

100%

RIP

(RCIC)

ECCS
ECCS

RIP

RCIC



RCIC

RCIC
PSAR 5.46.1 RCIC SPR 5.4.3
8
1. CLASSI1E
2. RCIC
3. RCIC
FSAR RCIC
GDC
2
4
3.6
5 SSC SSC
SSC
29 RCIC
33 RCIC
RCPB
3 RCIC
54 6.2




RCIC

54.4
(RHR) SRP5.4.7
RHR
RHR
LPCF LPCF Leve1l
A
RHR
B C
RHR RHR
LPCF
BWR
RHR 40psid 4200gpm BWR-6
RHR 20psid 5050gpm RHR 1/5
RHR
WA RHR C
ECCS (
)
(Intersystem) LOCA RHR
1. RCS



2. Redundant Pressure Lock

3. MOV
4, (Check Valve)
PSAR5.4.7.1.1.7 RHR 36
SRP5.4.7
RHR 3.2
33 34 )
3.6 RHR
RHR RHR GDC2 4
5 19 34 PSAR RHR RHR
GDC
2
4
3.6
5 SSC SSC
SSC
19 RHR
34 RHR




5.4.5

RHR

SRP5.4.8 PSAR RWCU

RPV RPV
RIP RPV
RWCU
1% 2%
RWCU BWR RWCU
BWR
RWCU RWCU
% 2 1
2x100% 2x50%




F/D 2x100% 2% 50%

(RHX) 1 3

(NRHX) 2 2

100%
RWCU
RWCU
RCPB RWCU

QGA QGC QG

RWCU RG126 129

RWCU RCPB

(LDS)

RWCU

SGTS

RWCU

GDC 61

16

GDC1 GDC2

RPV
GDC 14
RWCU
GDC 60
RWCU



GDC

14

RCPB

RCPB

60

SGTS

61

confinement

confinement

5.5.

5-2

RWCU

17

5-1



5.1

5-1 |[5.2.1 |RCPB SSC GDC 1 Code Case N-580
ASME
3.2
5-2 |5.2.2 GDC15 31 RPV
ODYNM SRV ODYNM ABWR
8.69M PaG RPV FSAR
9.48MPaG
5-3 |5.2.3 RCPB PSAR RCPB|GDC 1 4
14 31
10CFR50
App.B G
10CFR50.55a
5-4 |5.24 ASME Code 10CFR50.55a
Section XI| |SI 9)(2)
10CFR50.55a(b)
5 1




5-5

525

PSAR LDS

GDC2 30

5-6

531

ASME Code Section Il
5.2-4

GDC1 30
10CFR50.55a

o7

531

RG 1.37 Rev. O

144 Rev. O

RG 1.31Rev.3 RG 1.43
Rev.0 NUREG 0313 Rev. 2

GDC1 4 30

5-8

531

RPV

60

GDC31 32

10CFR50
App.G H

RG 1.99 Rev.
2




59

5.4.6

RCIC

SRP

GDC2 4 5
29 33 34
94 SRP5.4.6

5-10

5.4.7

RHR

GDC2 4 5
19 34

5-11

54.8

RWCU

QG A SGTS

Confinement

GDC 1 2
14 60 61




5.2

PSAR
51 [522 ODYNM

52 |5.24 IS

53 (531

54 (546 RCIC




6.1

(ESF)
ESF 1 (Containment Systems) 2.
(ECCYS) 3. (Habitability Systems)
(DBA)
ECCS (LOCA)
ECCS
(RCIC) (HPCF) (LPFL)
(ADS)
(PSAR) 6.1 ESF 6.2
6.3 ECCS 6.4 6.5
6.6 6.7
ESF
PSAR
(SRP)
6.2



ESF ASME Sec. App. ( ) ASME Sec. Part

A B C( ) 10 CFR50 App.A GDC1 10 CFR50.55a

6.2.1

RG 1.44(Rev.0) PSAR
RG 1.31(Rev.3)

SRP6.1.1. .Alal

90,000psi PSAR PSAR 06-019
(ABWR)
ESF
SRP6.1.1 .A.la3 (BWR)
(BTP) MTEB 5-7
PSAR PSAR 06-019
BTP MTEB 5-7 (Rev.2) NUREG-0313 PSAR
NUREG-0313 (Rev.2) BTP

NUREG-0313 (Rev.2)

ASME Sec.
App.D Article D-1000( ) RG 1.50(Rev.0)
SRP6.1.1. .A.lb2 ASME Sec. App.D ArticleNB NC ND-2000
4000( ) AWS D1.1( o ) PSAR 6.1.1
PSAR 06-019
PSAR 5.2.3.3
PSAR
ASME Sec.lll RG 1.50(Rev.0) AWS D1.1( o )
ESF 10 CFR 50 App.A



GDC4 GDC14  10CFR50AppB
10CFR50AppA GDC1 10CFR50App.B 10 CFR50.55a

PSAR PSAR 06-021
6.2.2
(Epoxy) RG 1.54(Rev.0) ANSI N101.2 ( )
LOCA
(RIP) Polyacrylic  Polyethlene
(Radiolytic and Pyrolytic Decomposition)
PSAR 06-006
RIP RIP 50
6x 10°  (Gy) 60
RIP
SRP6.1.1 .B.lb ECCS PH 53 86 ABWR
(SSAR)9.1.3 PH 56 86 PSAR
PH 45 10 PSAR
06-020



ESF

(Interaction) DBA ESF
6.3
6.3.1
(Mark ) (Mark )
(Drywell Head)
(Wetwell)
(RPV)
BWR (Mitigation)
1. (COPS) (Rupture Disks)
2.
3 RPV
(Non-Condensable Gas)
4, (Aluminum Brick)

RPV



5.RPV (Vessel Skirt)

34
PSAR
PSAR 30
0.3
PSAR
PSAR
35
SRP 6.2.1.1
6.2.1.1.5.6.2
ABWR
ABWR SSAR
Imx1.8m
DBA

(Drywell Connecting Vent)

RPV
30
ABWR 35 PSAR
35 PSAR
96.9
0.31%
06-002
ABWR
915 (97.2 ) 5.7
PSAR
PSAR Actuator
SRP
PSAR 06-013
1mx2m PSAR 6.2.1.1.2
SSAR  1mx2m PSAR
0.5% PSAR DBA



PSAR
102%
(35°C) ECCS
268.7KPaG 206.8 KPaG
-0.8 KPaD +150.3 KPaD
DBA
170°C 171.1°C
(Gas Space) 110.3°C
10 CFR 100
6.3.2
RHR
LOCA
LOCA
A/B
(SRP6.2 )
BWR
30

10 CFR 100

DBA
ANSI/ANS-5.1( )
(35°C)

(310 KPaG)
138 KPaD  +172 KPaD

91.5°C 97.2°C
123.9°C

DBA

(RHR)
LOCA

RHR

10/11.5

(Early Failure)
RHR



(Line-up) PSAR

06-009 45psig
15psig DBA
ABWR
GDC 38
( )
PSAR RHR (Required Net Pump Suction Head)
2.4m (El.~3740mm) (100°C)
RHR (Available Net Pump Suction Head) 2.75m 0.35m
RG 1.1
LOCA
6.3.3
RBHV
-62Pa SGTS DBA
10 CFR 100
DBA 50%
6.3.4



BWR

(Sensor)
(Fail Safe)
56 (GDC 56)
1.
2.
3.
4.
Fail Safe Position
GDC
56 ECCS HPCF RHR
RCIC
(Suppression Pool Cleanup System) GDC
56 ABWR ABWR SSAR
GDC
56
(ACYS)
(Normal Purge & Normal
Exhaust) 50 GDC 56
PSAR 06-014



COPS ACS (Exhaust) ACS

COPS
ACS
ABWR ASME Class 2
(Single Failure Criteria)
ACS
As-Built
ACS
As-Built
6.3.5
ACS (FCS)
ACS FCS LOCA
FCS
ACS FCS ABWR

620KkPa  ABWR SSAR 617.8KPa
R.G 1.7 (Rev 2)

3.5% GDC 41
GDC 42 GDC 43

10CFR 50.34(f)



10%

(ALARA)

PSAR 6.2 0.72%
0.95% PSAR 06-005
0.72% ABWR
PSAR GE12 10x10
PSAR
PSAR
6.3.6
DBA
PSAR
PSAR 10 CFR 50 Appendix A
10 CFR 50 Appendix J
(ILRT)
ILRT
6.4
ABWR  ECCS
RCIC HPCF RHR  LPFL
BWR ECCS

GE 8x8
0.95%

GDC 52,53,54

ADS



HPCF

BWR

RCIC

RPV

BWR ECCS

RCIC

RHR

LOCA

ADS

ECCS

ECCS

(CrossTie)

LOCA

RCIC

BWR

RIP

BWR
(
) ECCS

(Station Blackout)

LPFL

RCIC

ECCS

RPV
LOCA

RHR

(SRV)

ECCS

11

RCIC

(CST)
8.22MPa

CST

HPCF

ADS

(

(Common Mode Failure)

ECCS



3.

RHR
RHR
4,
ECCS RIP LOCA
ECCS
(Lag Time)
RHR RHR
RHR
RCIC HPCF (Makeup Water System)
GDC 35
LOCA
ADS RHR
(1 RCIC+2 HPCF) ADS
(Level 1) ADS 29
ADS 8
(ATWS) ADS
29 Level 1 ADS
29 29
Level 1
ECCS
1. A ADS RCIC 2 HPCF 2 LPFL
2 B C ADS RCIC 1 HPCF 2 LPFL
3. RCIC ADS 2 HPCF 3 LPFL
4, ADS 7 ADS RCIC 2 HPCF 3 LPFL
PSAR HPCF 2.2m



(EL.~3740mm) (100°C)
HPCF
2.55m 0.35m RG 1.1
16 SRV 5 ( ADS) Low-Low Set SRV
Hysteresis
Hunting SRV/ADS BWR-6 PSAR
06-011 18 SRV
SRV 16 SRV
SRV SRV
1160 psia 1117.7 psia SRV
Low-Low Set ABWR
ABWR RCIC Rupture Disk
Rupture Disk RCIC
Rupture Disk
RCIC PSAR 06-011
Rupture Disk RCIC
RCIC
RCIC RCIC
LPFL RHR
PSAR
06-011 1% (Shutdown
Margin) 20°C (Void) (Xe)
L PFL 20°C
1%
ECCS LOCA
ECCS 10CFR 50.46
1. (PCT) 1205°C(2200°F)
2. 17%

13



1%

4.
5.
PSAR ECCS 0.0020m? RPV 0.39n7
B C ( ) HPCF
L PFL PCT  1149°F
0.03% 0.03% PCT

(Coolable Geometry)

ECCS

KPa MPa (SI Units)
kg/lcm2  ps

6.5

A -
o
o

(HVAC) 12
3. DBA GDC 19
4,
5.
6. HVAC



GDC 4
8. (SSE)
0. HVAC
ESF
10. 31Pa
HVAC
(HEPA) GDC 19
3
72 ( 12
1% )
10
5 12 0.7
0.28



6.4.4.2

6.6

FSAR

BWR
SGTS
DBA

=

4. SSE

FSAR
FSAR
FSAR
(SGTS)
10CFR 100

FSAR

FSAR PSAR

FSAR

DBA

PSAR SGTS

10CFR 100



SGTS SGTS
SGTS
SGTS
SGTS
10CFR 100
SGTS 90 LOCA SGTS
10CFR 20
SGTS SGTS
SGTS
SGTS
SGTS
SGTS
SGTS
RBHV 62Pa
SGTS RBHV
SGTS
SGTS PSAR 3.2



RG 1.26(Rev.3) RG 1.29(Rev.3)

SGTS ESF
SGTS 10CFR 100
HEPA
SGTS
ABWR SGTS 5 15cm
RG 1.52
RG 1.3(Rev.2)
IE (Bulletin)  80-03 ( o )
SGTS
RG 1.52
1.
2. ASMENS509 N510
3.
( ) ASME N509(
) ASME N510( )
SGTS (PRM)



6.7

( Quality Groop
BandC ASME Sec.lll Class 2 and Class 3)
(PSI) (1sh
(IST)
(NSSS) PSAR
PSAR 6.6 PSI ASME B&PV Code Sec.XI|
PSAR 06-004
NSSS (Notice of Contract Award)
10CFR 50.55a ASME B&PV Code Sec.XI PSI
PSAR 6.6
PSI ISl IST PSAR
PSI IS PSI
PS|
(Class 2) PSI
(Class 3) PSI
(RT)
RT
6.8
ADS SRV
ADS
SRV (Pilot Valve)
ACS ACS



ASME B& PV Code Section |11 Class

3 RG 1.26(Rev.3) RG 1.29(Rev.3) A
CLASS 1E A B
CLASS 1EB LOCA
A B
ASME B & PV Code Section |11 Class 2
ASME B & PV Code Section XI
ANSI MC 11.1( )
ADS
6.9
PSAR ESF ABWR
PSAR 6.1 ESF
DBA ESF PSAR 6.2
DBA
10CFR 100 PSAR 6.3 ECCS DBA 10CFR 50.46
PSAR 64
DBA
PSAR 65
10CFR 20 DBA 10CFR 100 PSAR 6.6
PSI ASME B&PV Code Sec.XI IS
10CFR 50.55a FSAR ASME
PSI 1S IST PSAR 6.7
ACS DBA
DBA
6.1
( 6.2 ) ESF



ESF

21



6.1

PSAR

6-1

6.1

ESF
LOCA

ESF

10CFR 50.55a
GDC4 14
ASME B & PV Code Sec.l|
(1989)

RG 1.31 (Rev.3) RG 1.44 (Rev.0) RG 1.50
(Rev.0) RG 1.54 (Rev.1)

ANSI N101.2(1972)

NUREG 0313(Rev.2)

App.B

Sec.lIl App.l

ESF

6-2

6.2

DBA
10CFR 100

10CFR 50.34(f) App.J
GDC4 16 38 41 56
RG 1.1 (Rev.0) RG 1.7 (Rev.2) RG 1.26
(Rev.3) RG1.29 (Rev.3)

10CFR 100

LOCA

6-3

6.3

ECCS

10CFR 50.46

10CFR 50.46 App.K
GDC35 36 37
RG 1.1 (Rev.1l) RG 1.26 (Rev.3)

(Rev.3)

RG 1.29

ECCS

LOCA

6-4

6.4

DBA

GDC4 19
RG 1.26 (Rev.3) RG 1.29 (Rev.3)
NUREG 0737 Item 111.D.3.4




PSAR

6-5 6.5 10CFR20  10CFR 100

GDC 41
DBA RG1.3(Rev.2) RG 1.26(Rev.3) RG1.29
10CFR 100 (Rev.3) RG 152 (Rev.2)

ANSI/ASME N509(1989)  N510(1989)

6-6 6.6
10CFR 50.55a oq bg
ASME B&PV Code Sec.lll  Sec. X1(1989)

6-7 6-7 DBA ASME B&PV Code Sec.Ill  Sec. X1(1989) ADS

RG 1.26 (Rev.3) RG 1.29 (Rev.3)

ANSI MC 11.1(1976)




6.2

PSAR
6-1 6.1.1
o 615 RIP ISI/IST
6-3 6.2.1 LOCA
6-4 6.2.2 (
6-5 6.2.4 ACS As-Built
6-6 6.2.6 ILRT
6-7 6.3 ECCS LOCA
KPa MP
6-8 63 Pa a
6-9 6.4
6-10 6.4
6-11 6.4
6-12 65 SGT




PSAR

6-13 6.6 RT
6-14 6.6 PSI
6-15 6.6 PSI
6-16 6.7 ADS




7.1

SRP

1.2

721

SSLC

PSAR

(SRP)

EMS

PSAR

7.1 PSAR

7.2

1E

SSLC



PSAR SSLC
SRP

7.2 (

2. (Algorithm)

(Screen-Based Display)

1.2.2



o~ wDdhPRE

PSAR
PSAR SRP
(PSAR Table 7.1-2 Regulatory Requirements
Applicability Matrix for 1& C Systems)

1.10CFR50 50.34 5055 50.62
2.10 CFR 50 Appendix A General Design Criteria

7 SRP
1. NUREG 0800 Standard Review Plan Chapter 7 Instrumentation and
Control
2. Branch Technical Positions(BTP) 1 2 3 4 5 6 8 9 10 11 12
13 14 16 17 18 19 21
3. Regulatory Guides(RG) 1.168 1.169 1170 1171 1.172 1.173

1.SECY 91-292

2. SECY 93-087

3. GL 95-02

4. IEEE603 829 830 1012 1028 1228 7-4.3.2

7.2.3



PSAR 1.

2.
PSAR PSAR
( )
( (V&V)
)
SRP
NUREG 1503 SECY
1.2.4
1.
PSAR PSAR
7.9 14 (BTP HICB 14)
PSAR 7.1.2.1.7
2.1EEE 279/603 10CFR 50.55a(h) |[EEE 279
|IEEE 279
|EEE
|EEE 603 |IEEE 279



3

RG1.168 1.1.69 1.1/0 1171 1172 1.173

|EEE 603

Q/A 07-010)
7.1

11 (
11 )

BTP14

PSAR  7.1-2

PSAR

ABWR
(Fina Design Approval)

Certification)

7.9

7.2

RG 1.70

PSAR
7.3

Q/A 07-001)

PSAR (

14 (BTPHICB 14)

11
7.2
PSAR
SRP
SRP
7.1-2
(Design
7.8



V&V

SRP

7.3

7.3.1

(V&V)

RG 1.168
V&V 7.3
V&V
( IRT
V&V
Class 1E

V&V
V&V

V&V
RG 1.168



10.
11.
( )
(OPRM)
1.
2.
(SSLC) 7-4
1.
(Digital Trip Module DTM) 2. (TripLogicUnit TLU) 3.
(Output Logic Unit OLU)
120 125
SSLC 4
PSAR 83
7.3.2
1. (RPS)

Survelllance Test



1.4

88-07

NEDO-31400A

40%
40%

ESF

(Bulletin)



74.1

ESF PSAR
ESF
1.
2.
3.
4.
5.
6.
7.
8.
0.
10.
11.
1.
2.
3.
4.
Class 1E
SSLC
(Safety System Logic Unit  SLU)
TLU TLU SLU ESF
ESF



7-5

74.2
PSAR SRP

75
751
(Safe Shutdown Systems)
(Reactor Shutdown Cooling Mode of RHR  SDC)

(Remote Shutdown System RSD) (Standby
Liquid Control System SLC)

715.2
1. Class 1E

10CFR50 A

2. (Division|  Divisionll)

172



7.6

7.6.1

74

ATWS
ATWS 10 CFR 50.62

10 CFR50.62 10 CFR
5 A

(PAM)
RG 1.97
(PRM)
HVAC
(CMY9)



7.6.2

1.7

7.7.1

RHR

1.7.2
1.RHR

(outboard)

MOV

3.RHR

SRP
(SPDS)
07-045
RHR
RHR
RHR SDC
(MOV)
ESF
07-039

7.5

(ERF)

(inboard)

RHR

SRP

7.6



7.8

© o N Ok~ owDdDPE

=
o

7.8.1

MS

RCIS

RCIS

RFC

MS
RCIS
RFC
FWCS
PCS
NMS
APR
SBPC
FPCU
AFPCU

MS

RCIS

CRD
RCIS

RFC

RPS

RCIS
RCIS

RFC



(RIPs) (FTDC) (ASD)

— (MG-st)
RIPs ASD
RIP 30% 100%
RFC
NMS RIP
: FWCS
FWCS
25%
FWCS
FWCS
EHC FWCS
RFC
FWCS RFC RIP
: PCS
PCS
PCS (Performance Monitoring
and Control Subsystem PMCYS) (Power Generation Control
Subsystem PGCS) (Plant Centralized Database
Subsystem PCDS) PMCS
PGCS
PCDS
RMUs
: NMS
NMS
SRNM LPRM APRM



OPRM ATIP
MRBM NMS LPRM OPRM  APRM
PRNM  NMS

NMS
PCS RCIS RFC APR

7. APR

APR

APR

8. SBPC

SBPC
9. FPCU

FPCU

FPCU FPCU
RHR
10. AFPCU)
AFPCU
AFPCU AFPCU
RHR
7.8.2
1. NMS SRNM
(Source Range  SRM) (Intermediate

Range IRM)

2. NMS OPRM



88-07

3.FWCS SBPC RFC

4. NMS

NMS (Wide Range)
NMS

GDC13 GDC19 GDC?24

7.9
(ATWS)
ATWS
7.9.1
1.ATWS
ATWS
(FMCRD) (ADS)
(FWCS) ATWS
2
SLC ADS
ssLC
(1) ATWS

(ARI)
(SLC)
ARI
FWCS
ATWS
RPS

RPS

(FTDC)

NMS

FMCRD
(Runback) 3



(2)

Module ATM) RPS

3)

D)
(2)
3)
(4)
(5)
(6)
(7)

(1)
(2)
3)
(4)
(5)
(6)

ATWS
RPS

RPS

RWCU
RCIC
HPCF

MSIV
HPCF C

RWCU
RCIC

ATWS

(DTM)

RPS ARl EMS NEMS

17

(TLU)

ATWS

(Analog Trip

(Gate)



7.9.2
ABWR

ABWR NUREG
1503  7-40

1L.RWCU RCIC
HPCF

(1)

2 (Level 3)
(3

(4)

(5) RwcCU

(6) RCIC

(7) HPCF

7.10
SRP
(DCS)

(Multiplexing
System) (EMYS)
(NEMYS)
EMS Class 1E NEMS



7.10.1

1. (NEMYS)
NEMS
NEMS
NEMS (RMU)
NEMS
2. (EMS)
NEMS EMS
EMS
EMS
EMS RMU
RPS SSLC SSLC
RMU
EMS
EMS Class-1E 125
Class-1E EMS (Gateway)
EMS NEMS



EMS

15B.4 Al.6

7.10.2

1. PSAR 791114

NEMS  EMS
Q/A07-007)

Scan Rate

(Response Time)

EMS
EMS

EMS NEMS

PSAR

(FMEA)  PSAR

NEMS EMS

PSAR (

NEMSEMS

07-006 NEMSEMS

/

(Hardwire)

SRP
EMS NEMS
EMS
(Gateway)

EMS

15B.4 Al.6

EMS
07-009

1.7 7.8

7.5



7.11

K6/K7

MPR

SRP

RPS

EMS

Chooz B1

51

EMS

Sizewell B
ABWR
PSAR
BTP 14
RG 1.168
NEMS



22

7.6

1.7



@

PLAMT COMPUTEE S¥ETER | |

OPTICAL MULTIFLEXTHG

ETEE. R T EECIELC. = -
iﬁ*“fﬁ@% CORE FLOW Ex. FEEDATER EOT EOT —_—
AT TR COOLING CONTROL AT LOBIC n:gLHI':IrE:uL COMTROL LOFIC
SYSTEM SYSTEM |,
LOCAL || EMIT | | BMOT | RMUT | | RMU |
P ATEL )
_w!—-“
e
[%] COHDEHSER:
RIP M 4 \b—.—‘"-\
¥ _{“-‘J—rlzl'l L
FMCED |« & B FEEDVWATER . CONLDEHSATE
PIIHE HEATER: DTIME
A7.1 BwHrEiEisHE




% i if 4R
i LR

AR H W E H AT # ‘ ot ¥ BILTEE

cine |[anans

SREFRIME EEAE BHEE EAME QRemMad B AE F
SRR E N E A A ERAHH
gk Qb o E
FR3IE B
A E W
sl & Pk &
B E W
L
T wEueanfinEssifEizesitftbreaiifFR2xe il x| a¥xeadt
AT VEV & & VEV # VEY $iThs gVEV 445 QVEVaEEs QVEV s QYVEVEERER L
AR AATRE AR & Q40 A REE S 3T A IR S A NIE S
g &4 CIV #% Chl 2 R A CM 34 HCM Sirm +fCM #4m O 2w CM H#mefCM $2HmL
FEEREL
H7.2 #HibERE & TEBEGEMIAE




iy B

#i- B9 &E B 2 5)
FRATIVEY » B HASF

Lo
-
=
i
=)
&
E TET™* gk, 4%
”d}i‘ Independent W&
. *IRT : Independent
Feswiewr
Tearm
= B AN P 3R 4T
Internal W&
Software Life
“3cle Phases - |-<—Def'mition '-I‘ Development '-IMa:i.‘ntena.m:eI
1209 - 3 = 1272001
| ] | ] | ] | |
Software ! 1 ; 1 1 1 1 . L
Engineering Flanning  Design Software  Software Integration Walidationm Change
Process Steps - Drefinition Design Coding Test Teat Control

7.3 HEEETHRBVEVIFER



F FDiv 11 B i Div 111
l Invlannal Scmm_l_
| Push Button |

Solenoid &
of Scrarn Filot
Vabve

Dirv.1 RP3
NR. Level G| [ | sl Tl [T T o D TLI
PR 2 WIS Ty A .
o e I 5= O -
e | O ITUEA TRFAS I
Dt 11
(Satae as Doeld 0 peeee I fee O
D 111
Sameas Ded el Eml—— oL
D IV TLI
(Sarue as Div.]) 214 j} """" QLY
WO Ivlultqolexer
L2rInput and Chgpoat
DT Drigital Trip Module
TLU:Trip Systera Logic Unit

OLIT:Cratpntt Logie Tratinon- g

A74 RESH#E*L+%7%EH

Solenoid B
of Scrarn Pilot
Vabve



g mEl € A
Difv.1 s ECCS/ESF
WIR. Lewrel @ I T s — LT} | W gl T T T b e [T AT T Jeoeee e
DIW Presswe G>——| MUX RO - TR Y ) To Actusting
plo = H Diervices
@0 | SLT -2 O
Dz IT
.................... I .
(Sarne az Do) ﬂ PR E;iit;atmg
Do
oem e IO " fr To Actusting
(Sarne as Div.I) AT h_E 0 Devices
, W Ivlultiplexer Transfer Device
DI‘."IH ..................... ________ - IID:II'I.IJUI ﬂIUj. Dui'put P]ﬂtf—'
(Sarae as DovI) DT Drigtal Trip Mlodule.
TLU:Trip Systern Logie Uit
. SLIT: Safety Systern Logic Unit
i B iR ARSLT - B F AN G om oooo.Optical Fiber

WA B A B AR

HiaMigEin -

B7.3 HAETrIXENEETEAFSEH



N

#OR B

@ B

1 ' %
=2 ], oHE
= 1 |
.. s
=48 | B ()
A (o)
¥ E B

H7.6 ERBRLZ&E EEHECNIEMAFEA



JEERIE

R

SSLC

SSLC
(ESF #1)

CMU

(RPS/MSIV)
CMUF=CMU
RMU=RMU

cMU|
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7.1

|EEE

I[EEE1012 Standard for Verification and

RG1.168 Validation Plans
(DG1054*) IEEE1028 Standard for Software Reviews and
Audits
|IEEE 828 Standard for Software Configuration
RG1.169 Management Plans
(DG1055*) IEEE1042 Guide to Software Configuration
M anagement
|EEE82 f ft T
(DG1056*)
IEEE1008 Standard for Software Unit Testing
RG1.171
(DG1057*)
IEEE830 Recommended Practice for Software
RGL1r2 Requirements Specifications
(DG1058*) <
IEEE1074 Standard for Developing Software
RG1.173 ,
Life Cycle Processes
(DG1059*)




1.2

BTP 14

Software Management Plan

Software Development Plan

Software Quality Assurance Plan

Integration Plan

Installation Plan

Maintenance Plan

Training Plan

Operations Plan

Software Safety Plan

10. Software Verification and Validation
Plan

11. Software Configuration Management

Plan

© 0N O~ WDPR

1. Software Management Plan*

2. Software Configuration Management
Plan*

3. Software Verification and Validation
Plan*

4. Essential Controls Software
Development Project Plan*

5. Lungmen Independent Verification and
Validation Plan**

* 87.5.1
x 87.7.30




7.3

class 1E
1. 10CFR 50.55a(a)(1)
|EEE
279 |EEE 279
2.10CFR 50.55a(h)
|EEE 279 |EEE 603
7.2
|EEE 603
RPS NUREG 694
( ) 3.10CFR 50.34()(2)
NUREG 737

D)
(2)

4.10CFR 50 A GDC 124
13 19 20 21 22 23 24 25
29




5. (RG) RG PSAR
122 RG147 RG153 RG1.62
RG 175 RG 1.105 RG 1.118
RGL152 RGL153 RGL168 |(RG1.168 RG1.169
RG1169 RG1170 RG1L171 |RG1.170 RG1.171
RG1172 RG1.173 RG1172 RG1.173)
(DG1054
DG1055 DG1056
DG1057 DG1058 DG1059)
PSAR
6.SRP (BTP) BTP-HICB14
HICB-3 HICB-8 HICB-9
HICB-11 HICB-12 HICB-14
HICB-17 HICB-18 HICB-19
HICB-21
87.5.1
87.7.30
1.10CFR 50.55a(&)(1)
( 72 ) ( 72 )
2.10CFR 50.55a(h)
7.3 ( 72 ) ( 72 )
3.10CFR 50.34(f)(2)
( 72 ) ( 72 )
(ESFAS) [410CFR50 AGDC1 2 4 13
19 20 21 22 23 24 29 ( 72 )
5,
( 72 ) ( 72 )




6.SRP HICB-3
HICB-6 HICB-8 HICB-11
HICB-12 HICB-14 HICB-17

( 72 )
HICB-18 HICB-19 HICB-21
( 72 )
1.10CFR 50.55a(a)(1)
( 72 ) ( 72 )
2.10CFR 20.55a(h)
( 72 ) ( 72 )

3.10CFR50 AGDC1 2 4 13
19 24

74 ()RHR/Shutdown Cooling
(i))Remote Shutdown System
(ili)Standby Liquid Control
4.SRP
HICB-11 HICB-12 HICB-14
HICB-17 HICB-18 HICB-21
5.
7.4 RG1.152 RG1.153 RG1.168
RG1.169 RG 1.22 RG 147 RG
153 RG162 RG175 RG1.105 ( )
() RG 1118 RG1.170 RG1.171
RG1.172 RG1.173
25 1.10CFR 50.55a(a)(1)
( 7.2 )
2.10CFR 50.55a(h)
( 7.2 ) ( )




3.10CFR 50.34(f)(2)

(PAM)
(PRM)  |410CFR50  AGDC1 2 4 13
19 20 21 22 23 24 )
(CMS)) |5. RG 122 RG
147 RG153 RG1.62 RG1.75
RG 197 RG 1.105 RG.1.118
RG.1.152 RG 1.153 RG 1.168 RG )
1169 RG 1170 RG 1171 RG
1.172 RG 1.173
6.SRP HICB-8
HICB-10 HICB-11  HICB-12
HICB-14 HICB-17 HICB-18 )
HICB-21
1.10CFR 50.55a(a)(1)
( 72 )
2.10CFR 50.55a(h)
7.6 ( 72 )
3.10CFR 50.34(f)(2)
( RHR |410CFR50 AGDC1 2 4 13
19 24
/ 5,
( 72 ) 7.2
6.SRP HICB 1
HICB-11 HICB-12 HICB-14 .
HICB-17 HICB-18 HICB-21
7.7 1.10CFR 50.55a(a)(1)
( 72 )
( 2.10CFR 50.55a(h)
) ( 7.2 )




3.10CFR 50 AGDC1 2 4 13
19 20 21 22 23 24 25 29

4. RG 1.22 RG
147 RG 153 RG 175 RG 197
RG 1.105 RG 1118 RG 1152 RG

1153 RG 1168 RG 1169 RG 2
1170 RG1.171 RG 1172 RG 1.173
5.
HICB-8  HICB-10 HICB-11
HICB-12  HICB-14 HICB-17 7.2
HICB-18 HICB-19 HICB-21
7.8
10CFR 50.62
1.10CFR 50.55a(a)(1)
( 72 )
2.10CFR 50.55a(h)
( 72 )
3.10CFR 50.34(f)(2)
( 72 )
4.10CFR 50.62
7.9 510CFR50 AGDC1 2 4 13
19 21 22 23 24 29
6. RG122 RG
1.47 RG 153 RG 175
EMS) | RG1105 RG 1118 RG 1.152
RG1153 RG1.168 RG 1.169
RG 1170 RG 1171 RG 1. 172
RG 1.173
7.SRP HICB-8
HICB-11 HICB-12 HICB-14
HICB-17 HICB-18  HICB-19 7.2

HICB-21




1.4

B C B RCIC
(HPCF)
- HPCF
(RCIC)
A B C A B
(RHR)
T YA 1
(MVD)
A B A B
(RBSW)
A B A B
(RBCW)
(N,) v - Div 11
18( ) 3 ) | K
B C B
(FCS)




7.5 EMS

1.
2. (V&V)
3. (proven)
GE NUMAC
4,
1.
2.

(V&V)




7.6

PSAR
7-1 7 SRP
7-2 7.1 |EEE 279/603 SRP
7-3 71 RG 1.168
1.173
7-4 7.1 BTP 14
7-5 7.1 SRP
7-6 7.1 SRP
7.7 71 |EEE 518
EPRI
TR-102323
7-8 7.1 V&V RG 1.168
7-9 7.2 RPS SRP
7-10 7.3 ESF SRP
7-11 7.4 NUREG 1503




PSAR

7-12 7.4 SRP
7-13 7.5 SRP
7-14 7.6 SRP
7-15 7.7 NUREG 1503
7-16 7.7 NUREG 1503
7-17 7.8 LLNL NUREG 1503
7-18 7.9 NEMS SRP
7-19 7.9 (EMS) SRP




7.7

PSAR
7-1 7.1
7-2 7.1 V&V
7-3 7.4




8.1

345KV
(RG) I|EEE
8.2
8.2.1
) 345KV
8-2)
)
PSAR 831
345KV

GDC-2 4 5 17 18 50

(

A&B
161KV

345KV

)
)

161KV

345KV
161KV

GDC-2(

1&2

161KV

161KV

8-1



161KV
Al A2 A3 C3

EDG 1E
345KV
345KV 161KV
161KV
161KV
8.2.2
345KV 161KV
100
)
8.2.3
1. 345KV 161KV
2.
10%
3.
4,

1E DIV | & Il 1E
1E DIVII 161KV
DIV | & Il 345KV 161KV
GDC-17
(GCB)
161KV
GCB
345KV
345KV 161KV
GDC-17 345KV
11 8
345KV 161KV 200
( 100 50
GDC-2
PSAR
t
60+ 2Hz



8.2.4

345KV 161KV

ESF
)
1E
ESF
ABWR
8.3
8.3.1
1E
4.16KV
13.8KV

(MCC) 120/240V

GDC-18(
PSAR

110%

345KV

13.8KV  4.16KV

EDG EDG
480V 277V
4.16KV
1&C UPS



13.8KV Al A2 416KV A3

A(UAT A) 138KV Bl B2 416KV B3 B(UAT
B) 416KV  C3 C(UAT C) (UAT)
13.8 KV A3 B3 (UAT)
C3
(RAT) C3
13.8KV  4.16KV
GDC-17
13.8KV/4.16KV/480V
120V/240V 1&C
480V PSAR NEMA
+ 10%
4.16KV 13.8KV (Income)
(Feeder)
480V
1EEE-141(
) | EEE-242( )
120V /240V 1&C
EDG Class 1E
(DIV I 11 1) 4.16KV
DIV 1 11 (UAT) DIV (RAT)
DIVI 1l 1
EDG GDC-17 EDG's (SDG)
EDG SDG EDG
GDC-2
GDC-5
FMCRD
4.16KV
DIV | 4.16KV C3



C3 DIV |
EDG FMCRD
C3 ( QIA
08-004)
13.8KV/4.16KV/480V
120/240V
PSAR
GDC-17 GDC-18 PSAR ()
() ()
()
RG 1.75(/EEE-348) |EEE-308
|EEE-379
480V PSAR NEMA
+ 10%
70%
|EEE-141 142
1EEE-323
416KV
416KV 416KV
DIVO 416KV
MCC 480 V
|IEEE-141  |EEE-242 EDG
LOCA
EDG
|EEE-603 4
5



> W

(SDG) EDG

SDG “ ” SDG
SDG SDG 70MWe
SDG
PSAR 8.1.1.8.3 EDG 20
10 EDG 10
(ECCS) LOCA 20
EDG ECCS

( QIA 08-001)

416KV IE 1 11 1l
(LOOP)
(LOCA)
(SSLC) EDG
LOOP 4.16KV 1E <70% EDG
<30% EDG EDG LOOP
LOCA LOCA LOOP  EDG
416KV 1E <70% EDG
LOCA EDG LOCA
LOOP  LOCA  LOOP
LOCA LOOP LOCA ESF
LOCA+LOOP
EDG
EDG LOCA EDG
1E LOCA
EDG LOOP  1E
LOOP DEG

1E
4.16KV 1E  DIV.l 1l I
90%
EDG
| EEE-308



RG19 IEEE-387(EDG

) EDG
1. EDG + 25% + 5%
1E
2. EDG 20 55
3. EDG  110% 24 2
22
4. EDG 7 EDG
5.1E DIVI 1l 1l 90% EDG
6. EDG EDG 3
EDG 1
7. 60% EDG
60+ 2Hz  4.16KV+ 10%
8.3.2
1&C DC
1E  125VDC 1E 125V 1E 250V
DIVO  SDG
1E 125V 1E  125VDC
1E 250V GDC-17
1E 125V
1E
12



|EEE —946 (

RG 1.23 |EEE-308
1E 125V
1.
2.
LOCA+LOOP
DIV | ” 8
100% 74%
3. LOCA LOOP 1E 125V
4, 1E 125V
1EEE-141 1E 125V
FSAR
1E 125V PSAR
100 140V
1E
IEEE-141 242
250V PSAR NEMA
200-280V
|EEE-946 |EEE-242
1E 125V 480V
1E  4.16KV GDC-17
125V 125V
Fail Safe

PSAR
| EEE-485

LOCA LOOP
2 1E

174%

NEMA

1E 125V
100~140V

1E



8.3.3

GDC-4
GDC-5

|EEE-323 1E

|EEE-384

LOCA
GDC-50

|EEE-338 1E
(DBA) DBA

1E

QCI/QA

PSAR



1.52

457
457
600V
RPS NSSS ECCS ESF HPCF
GDC-4
(RPS)
|IEEE-384 GDC-3
PSAR 480V 120VAC 125VDC 250VDC
| & C
55V 120VDC
(EDG
416KV 480V 480V
AC DC
|EEE-317( )
PSAR

RCIC

600



polyvinyl chloride  neoprene

GDC-3
PSAR
UL-44
90
130 100
40 1E LOCA 40 PSAR
1E
1E
DC
“ ” GDC-3
8.4
8.4.1
(RTD TX TIC)
(Relay Solenoid)
| EEE-665(
) 1EEE-1050( 1&C )
(IPB)
345KV 161KV
13.8KV  4.16KV EDG



NFPA-780(

1Q 1Q
|EEE-80

|EEE-81(
1Q 5-10
1Q

8.4.2

PSAR
EDG
PSAR

oA~

8.4.3

1E 1E

PSAR

|EEE-622



8.5

|EEE-622A (

FSAR

13

8.2

8.1



8.1

PSAR

8-1

8.2

345KV 161KV

GDC-2
GDC-17
GDC-18

8.2

345KV 161KV

200 100

GDC-2

8-3

8.3

MCC 120V/240v 1&C

UPS

GDC-17
GDC-18
|IEEE-141
|EEE-242
NEMA

84

8.3

MCC 120V/240v 1&C

UPS

GDC-5
GDC-17
GDC-18

|[EEE-141
|EEE-242
|EEE-308
|IEEE-379
NEMA

8-5

8.3

7 EDG's
EDG
SDG ) ”

SDG
SDG

GDC-2
GDC-5
GDC-17
|EEE-308




PSAR

|EEE-387

8.3

GDC-17
GDC-18
|[EEE-141
|IEEE-142
|EEE-946

8-7

8.3

174%

12

|EEE-485
|EEE-946

8-8

8.3

PSAR

8-9

8.3

GDC-3
|EEE-384

8-10

8.4

|EEE-622
|EEE-622A

|EEE-665
|EEE-1050

15




PSAR

8-11 8.2 OCB GDC-2 PSAR
ABS ABS GDC-18 |FSAR
8-12 8.2 GCB On-Line PSAR
GDC-18 | _can
813 83 Polyvinyl FSAR
Chloride  Neoprene GDC-3




8.2

PSAR
8-1 8.2 OCB ABS
ABS
8-2 8.2 GCB On-Line
8-3 8.3 Polyvinyl Chloride  Neoprene




9.1

ABWR
SRP

9.2

921

NUREG-1503

SRP 9.1.1

NRC

18

NRC

SRP

40%



GDC-2 5 61 62

GDC-2
GDC-61
0.95 GDC-62
9.2.2
15
25
SRP 9.1.2 SRP
GDC-2 4 5 61 62 63
PSAR 32-1
(Liner) GDC-2
GDC-4
GDC-61
0.95 GDC-62
GDC-63

9.23

9231



N

(

SRP9.1.3
GDC-2 4 5 44 45 46 61 63

SRP

RHR)

SRP

PSAR

20

SRP

RBCW

60



46 61 63

9.23.2

25

=

30

SRP

PSAR

SRP9.1.3

SRP

9.1-12

SRP

21

RHR
60

GDC 2 4 5 44 45

30



60
SRP

SRP
SRP
15

9.24

Light Load Handling System

19.82KN
491KN  9.81KN
SRP 9.1.4 GDC-2 5 61 62
(Fuel
Handling Machine) A SSE
(SSE)
GDC-2 (Dynamic Analysis)
GDC-61



922
0.95 GDC-62
9.2.2

9.25
Overhead Heavy Load Handling Systems
1
2.
3.
4.
5.
SRP9.1.2 GDC-2 4 5 61
A SSE
9.81KN
RIP
] AN
SSE
NUREG-0554 Single-failure Proof
GDC-2
Division
GDC-2
GDC-4

NUREG 0554
NUREG-0612 " Control of Heavy Load at Nuclear Power Plant” 5.1

9 23
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9.3

931

932

9.3.3

9.3.10

934

NUREG-0612

GDC-61

9315 7

9311 °
" 9314 7

938 7

92m°/h

SRP9.2.4

" 9316
" 9312
" 939 7
PSW)
PSW
SRP PSW

Safe Load Path

GDC-60

9.2.13



PSW

(Air Gaps)
PSAR9.24.2.3
PSAR 9.2.4.6
PSW
9.35
( UHS)
UHS
RBSW
SRP
5 44 45 46
PSAR 9.2.5 UHS
( )
RBSW
14
PSAR9.25.2 UHS
9.3.6
9.3.9
937
9.3.12 93.13
9.38

GDC-60

PSW
630m®

( RBSW)
RBCW)

SRP UHS

GDC-2 UHS

GDC-44

GDC-2

PSAR 9.2.5.8

GDC-45 46

35
UHS 35

25



CMP

CMP 115 m*/h 1560
m3
SRP 9.2.3 CMP GDC-2&5
9.3.9
PSAR Table
9.2-5 (HPCF)
(RCIC) 2550 m°
PSAR Table 9.2-6 570
m® 8

(floating cover)
SRP 9.2.6
GDC-2 5 44 45 46

9.3.10
MWP
(Flushing) (Sealing) PSAR
Table 9.2-36 MWP
MWP
SRP 9.2.3 MWP GDC-2 5



9311

LOCA

GDC-2

(RBCW)
(RBSW)
RBCW RBCW
SRP9.2.2 SRP
4 5 44 45 46 RBCW
Section Class 3
GDC-4
GDC-44 PSAR 9.2114 RBCW
GDC-45 46
9.3.12
NCW
25%
SRP9.2.2 SRP
5 45 46 NCW
2
GDC-44 45 46 NCW
Class2 NCW GDC-2
R-134a NCW

RBCW A B C

RBCW GDC-2
PSAR
ASME B&PVC

RG-1.29 RBCW

UHS

NCW GDC-2 4
D (RCS)
3)
NCW
ASME B&PVC  Sec.

ECW



9.3.13
ECW

ECW A B C ECW
RBCW 100
7 14

SRP9.2.2 SRP ECW GDC-2 4
5 4 45 46 RG.1.29 NUREG 0927

ECW ASME B&PVC  Sec. Class 3
GDC-2 RG-1.29 ECW

GDC-45 46

NUREG 0927 ECW

ECW
PSAR ECW PSAR Table 9.2-10
Envelop Load FSAR QA
09-005
9.3.14
(TBCW)
TBCW 50% 50%
TBCW
(TBSW)
SRP9.2.2 SRP TBCW GDC-2

4 5 44 45 46 TBCW
RG-1.29 GDC-2
TBCW GDC-4 44



45 46

9.3.15
(RBSW)
RBSW RBCW

LOCA
RBCW

SRP9.2.1 SRP RBSW GDC-2
4 5 44 45 46 PSAR RBSW ASME Code  Sec.
Class3  Quality Group C GDC-2 RG-1.29 PSAR9.2.15.4

RBSW
GDC-4 PSAR 9.2.15.6 RBSW
GDC-44 45 PSAR
RBSW

9.3.16

(TBSW)

TBCW TBCW

TBCW 50%

SRP9.2.1 TBSW

TBSW
RG-1.29 GDC-2 TBCW GDC-4
44 45 46
9.3.17
(TBC)

(DMCW) (ERCW)
(BPCW) (AUCW)
(RADBCW)



94

94.1
( IAIR) ( SAIR)
( BAIR) 946 947 9412
9.4.2
PSS
PSS RG-1.21, C.2 "Measuring, Evaluating & Reporting Radioactivity in

Solid Wastes & Releases of Radioactive Materials in Liquid & Gaseous Effluent from
Light-water-cooled Nuclear Power Plant” RG-1.56 “Maintenance of Water Purity in

Boiling Water Reactors’ GDC-13 14 26 63& 64
SRP 9.3.2.1 PSS
GDC-1 2
(PASS)
PASS
0.05
SRP9.3.2 ABWR
1. 3
2. 3
3.
4. 0.05
5.
PASS 10CFR 50.34 (f) (2) (viii) NUREG-0737 ltem.Il.B.3



RG-1.97 PASS 0.75

0.5
PSAR
9.4.3
NRDS
SRP9.3.3 SRP NRDS GDC-2 4 60
PSAR NRDS
GDC-4 PSAR NRDS
GDC-60
NRDS GDC-2
9.4.4
ABWR
9.4.5
(SLC)
SLC
(HPCF) (Nax By
O16H,0)
SRP9.35 SRP SLC 10CFR 50.62,
GDC24 26 27 SLC
LOCA GDC-2



RG-1.29 " Seismic Design Classification” SLC

SLC
(Whipping) GDC-4
SLC (ATWS)
10CFR 50.62
SLC (
SLC
GDC-26
SLC HPCF
Q/A 09-29
9.4.6
100%
9.3.1 .1
3 (micron) 1
1
RG-1.29 Position C.2 GDC-2

) SLC



9.4.7

100%

ASME Code, Section II1,

Class 3, Quality Group B Quality Assurance B
GDC-2
9.4.8
( DTS)
( LWMS) DTS
DTS (
ECCS)
(SSE)
GDC-2 4
DTS (NRDS)
NRDS GDC-60

9.5
9.5.1



9.5.1.1
21°C  26°C 40
60
SRP 9.4.1 SRP
GDC-2 GDC-4 GDC-5 GDC-19
GDC-2
PSAR 31-19
GDC-4
GDC-5
Class 1E
PSAR 9.4.1.1.6 FSAR
GDC-19
9.5.1.2
Divison A B C ( AHU)
100% 100% AHU



SRP9.4.1 SRP GDC-2
GDC-4
GDC-2

GDC-4

9.5.2
9.5.5

9.5.3
9.5.5

9.54

50%

SPR 9.4.4 SRP GDC-2

RG-1.29 Position

C.2 GDC-2

9.5.5
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RIP ASD
5.5.1
63Pa 10°C 40°C
SRP 9.4.5 SRP GDC-2 GDC-4
GDC-60
RG-1.29 Position C.2
GDC-2
GDC-4
GDC-60
9.55.2
RHR HPCF RCIC
(FCS) (SGTS)
(CAMS) AHU
40°C 50°C AHU



(RBCW)

SRP 9.4.5 SRP GDC-2 GDC-4
GDC-17
GDC-2
AHU
GDC-4

GDC-17

9.5.5.3
PSAR 9.45.3 9457 9.45.8
2.
AHU
1. 1sl
2. FMCRD
3. SPcuU
4.
5. A
6. B
AHU NCW RBCW
AHU AHU 100%
100%
RIP ASD RIP ASD
RIP ASD Division Division



SRP 9.4.5 SRP GDC-2
RG-1.29 Position C.2

GDC-2
9.5.5.4
Division A B C Division 100%
AHU AHU

ECW
1. AB.C
2.AB,C
3. ASD
4.1,2,34
5.AB.C
6.AB
/.AB,C MCC

31Pa
50°C 40°C
10°C
SRP 9.4.5 SRP GDC-2 GDC-4

GDC-17

GDC-2

GDC-4
AHU
GDC-17

9.5.5.5



Division Division

50°C
SRP 9.4.5 SRP GDC-2 GDC-4
Division
GDC-2
GDC-4
9.5.5.6
(HEPA Filters)
SGTS
SGTS
SRP 9.4.5 SRP GDC-2 GDC-4
GDC-60
RG-1.29 Position C.2
GDC-2
GDC-4
SGTS
GDC-60
9557
9553



9.5.5.8 RIP

9.5.5.3
9.5.6
SRP 9.4.3
GDC-6
RG-1.29 Position C.2
95.7
9.5.5.5

9.5.8

1.

2.

3.

SRP

40

GDC-60

GDC-2

GDC-2



10°C  40.6°C
SRP 9.4.3 SRP GDC-2
Class 1E
Class 1E Division
GDC-2

9.5.9

1.

2.

3.

4.

5.

50% 50%
RBCW 50%



(  NCW )

SRP 9.4.5 SRP GDC-2

1.
2.
3.
RG-1.29 Position C.2
GDC-2
9.5.10
(AFBHV) SRP9.4.2
(AFUAHV)
100%
(HEPA Filters)
AFUAHV GDC-2
SRP9.4.2 AFUAHV RG.1.52 AFUAHV

RG-1.52



HEPA Filters

10CFR100
25%

9.6
9.6.1
defense in
depth

D)

(2

©)] (redundancy)

PSAR 9.5 9A

SRP 9.5.1 (BTP CMEB 95.1, Rev.2) USNRC SECY

90-016 SRP 10CFR 50 A

(GDC)3 5 10CFR50.48 10CFR 50 R

MPR

1. (FHA) FSAR



3.
4. PSAR95.1

9.6.2

Intraplant Portable, Wireless Communciation System
/

Intraplant Telephone System

Intraplant Public Address System

Sound-power Telephone System

Auxiliaxy Shutdown

SRP9.5.2



9.6.3

1. Normal AC Lighting System

Q) Non-class 1E Lighting System

100%
50%
2 Class 1E Normal Lighting System
50%
50%

2. Emergency DC Lighting System

)

2
3. Guide Lamp Lighting System

Self Contained
SRP 9.5.3 GDC



9.64

SRP9.5.4

ANSI/ASTM D975

9.6.5

SRP 9.5.5
GDC-2 4 5 14 17 45 46

GDC-2 GDC-4

GDC-2 4

60

SRP 9.5.5

46

GDC-2 4 5 17

GDC-17

RBCW



GDC-17

48.9 10
LOCA
GDC-44
RG-1.108
GDC-45 46
9.6.6
100%
20
SRP9.5.6 GDC-2 4 5
17
GDC-2 4
100% ,
5 GDC-17
D) (2) 3)
SRP 50 10



9.6.7

2P& ID
FSAR

9.6.8

GDC-2 4 5 17

SRP9.5.7

SRP 9.5.8

GDC-3 4 5 17

GDC-2
GDC-5

LOCA

GDC-17

RBCW Jacket water

4



9.7

Active Component

GDC-17

9.1

49

9.2

GDC-2

4



91

PSAR
91 912 10CFR50
NUREG-0800
92 914 (Refuding Machine) NUREG-0800 GDC-62 PSAR
Keff A
(<0.95) (SSB)

93 925 UHS RBCW ECW RBSW NUREG-0800 GDC-2RG-1.29 UHS RBCW ECW

9211 RBSW PSAR

9213

9215
94 9211 RBCW NUREG-0800 GDC-4

912
95 924 PSW NUREG-0800 GDC-60
96 925 UHS NUREG-0800 GDC-44
97 925 NUREG-0800

9211 GDC45 46

9213

9215
98 935 ATWS 10CFR50.62 9.CS ATWS
99 9215 ASME




PSAR

SECTION I
910 935 SC HPCF 10CFR50.62
GDC-26 27
91 941 RG178 RG19% FSAR
912 951 10CFR 5048
10CHR 0 GDC3 5 PSAR
FSAR

51




9.2

PSAR
91 911
912
92 915
93 9213
94 913 (Table9.1-12)
95 913
96 915
97 913
98 913
99 9213 ECW (Teble 9.2-10) Ervelop Load
PSAR Table9.2-10 FSAR
910 951 (FHA)
911 951
912 951




PSAR

913 951 PSAR 95.1
914 956 1
3 RP
915 957 PSAR Jecket Water
P&ID RBCW
916 95.10

53




10.1

10.1

10.2

10.2.1
SRP

10. 2

1800

10 54

SR

1371MWe

10-1
P)

GDC 4



GDC 4

(EHC)
GDC 4
10.2.2
SRP 10.2.3 GDC 4
(Fracture Appearance Transition
Temperatures, FATT) Charpy ASTM A-370
-18
Charpy 60 ft-1bs
Q/A
10-013 QA
10-2
115%
0.319m SRP 10.2.3

Q/A 10-03
60Hz+3Hz 120Hz+6HZz

GDC 4

10 55



10.2.3

ABWR
ASME Sec Il
ASME Sec XI
Q/A 10-2-2
10.3
SRP 10.3 GDC-2 GDC-4
GDC-5
Al 50%
0.3m%h
(LOCA)

Q/A 10-07

10 56



Q/A 10-12

GDC-2 RG1.29

GDC-4 RG1.117

GDC-5
10.3.1
SRP 10.3.6
GDC-1 GDC-35
Class 2 ASME Sec
ASME Sec ,PatsA B C
ASME Sec (NC-2300) RG 1.26
SSE (Collapse) Quality Group B

10.4

10 57



104.1

GDC-60
(Flooding)
10.3
110%
40% 35%
Q/A 10-09
110%
35% 110%
D 8708-1003Y
(7 ) 110%
110% 7

10 58



7 110%

(87) 20954
(Flooding)
10.4.2
SRP 10.4.2 RG 1.26 RG 1.33
GDC-60 GDC-64
100%

10 59



0.034 0.051 MPa
(SIAE)

GDC-60 GDC-64

10.4.3

100%

Q/A 10-05

10 60

100%



10 15

GDC-60 GDC-64

10.4.4
SRP 10.4.4
GDC-4 GDC-34

110%

GDC-4

(LOCA)

10 61



GDC-34

10.4.5
SRP 10.4.5
GDC-4

500 4

(pit)

GDC-4

10 62

42



10.4.6

EPRI NP-4947-SR

10 63



10.4.7
SRP 10.4.7
GDC-2 GDC-4 GDC-5 GDC-44 GDC-45 GDC-46

(NPSH)

GDC-2 RG 1.29

GDC-4
GDC-5

GDC-44 GDC-45 GDC-46

10 64



10.5

10-2
10-3

10 65
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10.1

634MW 985MW 951MW 137IMW
25% 35% 35% 110%
8.3 11.1 102 *q 6.6
3055%TD | 3055%TD
4%MD 20%MD
3055%MD | 3055%TD

10 68




10.2

PSAR
10-1 10.2.1
GDC-4
10-2 10.2.2
ASTM A-370
10-3 10.3 GDC-2
RG 1.117
10-4 10.4.1 GDC-60
10-5 10.4.6 EPRI
NP-4947-SR
10-6 10.4.7 GDC-2
GDC-4
GDC-44
GDC-45
GDC-46

10 69




10.3

PSAR
10-1 10.2.3 FATT CHARPY
10-2 10.2.3
10-3 10.3.1
10-4 104.1 (Flooding)
10-5 10.4.7

10

70




111

1. (Source terms)
2. (Liquid Radwaste System)
3. (Gaseous Radwaste Processing System)
4, (Solid Radwaste Management System)
( ) ( 55
)
5. (Process & Effluent Radiological Monitoring

11 71



and Sampling System)

6. (Offsite Radiological Monitoring Program)

111

11.2
ANS/ANSI-18.1 (
11.1-1 7)
1. Offgasinput rate: 3,700 MBg/s (30 minute decay)

2. Corereleaserate of 1-131: 25.9 MBqg/s

11 72

PSAR



11.3

gpd/unit

10CFR20

(2) 3)

23,000 gpd/unit

11 73

(1)

(RCA)

11,300

34,300 gpd/unit



11.4 (Gaseous Radioactive Waste Processing System)

30
3700 | (MBg/S)

(Xe) 60

10CFR 20

10CFR50 I

10CFR 50 A GDC 3 GDC

11 74



60

GDC 61 GDC 3
( ) GDC 60
(Holdup)
GDC 61
PSAR 1131
RG 1.143 (Rev.1)
ANSI/ANS-55.4 ( )

11 75

RG 8.8 (Rev.3)



11.5

FSAR

FSAR

(1)

11

55

1500

(2)

76

100

3)



250

250 (55 )

55 20,000

FSAR

11.6

(Plant
Computer System, PCS)
(Non-Essential Multiplexing System)
PCS (hardwired)
1E

11 77



BWR

/ 5.55x108 /
/ 3.7x10° /

11.1-1 Kr-85 (
Xe-133

11.5.3 11.5.4
11.5-4 11.5-5 11.5-6 11.5-7

11.7

FSAR

FSAR

11 78

FSAR

)

1.85x10°
9.25x10°%-1.11x10’

Kr-85
Kr-85



11-2

11.8

11.3 114

11 79



10. ( )
11.
12.

13.

1. 10CFR 20 * Standardsfor protection Against Radiation”
2.10CFR50 “ Domestic Licensing of Production and Utilization Facilities’

3. 10 CFR 50 Appendix A “ General Design Criteriafor Nuclear Power

11 80



10

11

12

Plants”

.10 CFR 50 Appendix B “ Annual Limitson Intake(ALIs) and Derived Air
Concentrations(DACs) of Radionuclides for Occupational Exposure Effluent

Concentrations Concentrations for Release to Sewerage”

.10 CFR 50 Appendix | “ Numerical Guidesfor Design Objectives and

Limiting Conditions for Operation to Meet the Criterion " AsLow Asls
Reasonably Achievable" for Radioactive Material in Light-Water-Cooled

Nuclear Power Reactor Effluents”
.1I0CFR 190 *“ Environmental Radiation Protection Standards for Nuclear
Power Plant Operations’

.RG 121 * Measuring Evauating and Reporting Radioactivity in Solid
Wastes and Rel eases of Radioactive Materials in Liquid and Gaseous Effluents

form Light-Water-Cooled Nuclear Power Plants ” 1974,
.RG 126 “ Quality Group Classifications and Standards for Water ~ Steam
and Radioactive-Waste-Containing Components of Nuclear Power Plants
.RG1.29 * Seismic Design Classification "
.RG 170 * Standard Format and Content of Safety Analysis Reports for

Nuclear Power Plants " 1978.

.RG 1.109 *“ Cadculation of Annual Dosesto Man from Routine Releases of

Reactor Effluents for the Purpose of Evaluating Compliance with 10 CFR Part
50 Appendix!| * 1977.

.RG 1112 “ Calculation of Releases of Radioactive Materials in Gaseous and

11 81



Liquid Effluents form Light-Water-Cooled Power Reactors 7 1977.
13. RG 1.113 “ Estimating Aquatic Dispersion of Effluents from Accidental and

Routine Reactor Releases for the Purpose of Implementing Appendix | "
1977.
14. RG 1.143 * Design Guidance for Radioactive Waste Management Systems

Structures  and Components Installed in Light-Water-Cooled Nuclear Power
Plants ” 1979.

15.RG 8.8 *“ Information Relevant to Ensuring That Occupational Radiation

Exposures at Nuclear Power Stations Will Be As Low As |s Reasonably
Achievable " 1978.

16. ANSI/ANS-40.35-1991 “ Volume Reduction of Low Level Radioactive
Waste”

17. ANSI/ANS-55.6-1993 “ Liquid Radioactive Waste Processing System for
Light Water Reactor Plants’

18. ANSI/ANS-40.37-1993 *“ Mobile Radioactive Waste Processing Systems’

19. ANSI N237-1976/ANS-18.1 “ Source Term Specification”

20. ANSI N42.18(1980)/ Old Number: ANSI 13.10(1974) *“ Specification and

Performance of On-site Instrumentation for Continuously Monitoring

Radioactivity in Effluents’

1. GE ABWR Standard Safety Analysis Report

11 82



2. GE ABWR Certified Design Materia
3. Final Safety Evaluation Report Related to the Certification of the Advanced
Boiling Water Reactor Design(NUREG-1503)

11 83



11.2

88
/1

88
17

89
/1

89190
I71/1

90|91

17

/1

91
/7

92
/1

92
17

89

92

11 84




11.3

PSAR
ANS/ANSI-18.1 1.
11-001 11.1 1.0ffgasinput rate 3,700 MBg/s (30 minute 2.
decay)
2.Corereleaserate of [-131 25.9 MBg/s
1.
(
11-002 11.1 ) 2
1. 1.
2 3. 2. 10CFR 50 App.A GDC
11-003 11.2 3 RG 1.143
1.
2.
11-004 11.2 (RCA) 3.

11 85




PSAR

11-005

11.3

(
System)
Control)

) (Offgas
(Instrumentation and

NIV N

. 10 CFR 50 App.A GDC
.RG 1.143

o

o

11-006

114

250

(ALARA)

O~wN P

. 10 CFR 50 App.A GDC
.RG 1.143

o

11-007

11.5

1E

=

. 10CFR50 App.A GDC
19, 60, 63, 64

11 86




PSAR

10CFR50 App.A GDC 19,
60, 63, 64

11-008 11.5
11-009 11.5 10CFR50 App.A GDC 60,
63, 64
BWR
10CFR50 App.A GDC 19,
60, 63, 64
1.85x10° / 5.55x10° /
9.25x10°%-1.11x10’
11-010 11.5 3.7% 10° /
Kr-85 10CFR50 App.A GDC 60,
11-011 11.5 Xe-133 63, 64
10CFR50 App.A GDC 60,
11-012 11.5 63, 64

FSAR

11 87




PSAR

11-013

11.6

(

11.7 )

11 88




11.4

PSAR
11-001 11.2
11-002 11.3
11-003 11.3
11-004 114
Kr-85 Xe-133
11-005 11.5
11-006 11.6

11 89




11-007

11

PASS
K-6/7

FSAR

11 90




12.1

1. 10 ( RIP)
RIP

2. FMCRD

3. ( RWCU) 2%
RWCU 100%

5. (tube sheet)

10 CFR Part 20 10 CFR Part 50 App. A (GDC)

12 91

ALARA)



12.2 (ALARA)

ALARA
1.
2.
RIP
FMCRD
3
30
PSAR
BWR
K-6, K-7 ABWR )
PSAR 12112 12.1.3
ALARA
ALARA
ALARA

12 92

ALARA

FMCRD

PSAR

10

RIP

FMCRD

12.1.2.4



PSAR

(R)

(ICRP-60)

12.3

A wbdhPE

(D).
(2).
(3).
(4).

(Ci) (rem)
SI unit) (Ba) (Sv) (Gy)
60
N-16 (crud)
( N-16)
( SJIAE)

12 93



(). 1.89TBy / ( )
981GBy / ( )

). 37GBy | ( )
NRC RG
1109 RG 1.111 RG 1.113 (DCF)
PSAR RG 1.109
RG 1.109
RG
1.109
( ) PSAR RG 1.109
FSAR
0.024 /1
0.012 /1
001 002 /1
FSAR
PSAR FSAR
0.102 /
0.5 /1

12 94



12.4

/1 I I I
A.
0.013 0.1
0.017 0.2
0.012 0.05
0.027 0.15
0.00038 0.15
B.
0.024 0.03
0.055
( ) 0.1
C.
0.02
( I 1)
0.01 0.05
( I 1) ( I 1)
D 0.102 0.5
' ( I 1) ( I 1)

(1).

(2).
(3).
(4).
(5).
(6).
(7).
(8).
(9).
(10).

12 95




(D).

).
(3).

(4).

(D).
(2).

@3).

(4).

(5).

(1).

).
3).
(4).
(5).

(carbon stedl)

(stainless stedl)
9-10.5%

wt %

0.03 wt %

- - (Ni-Cr-Fe aloys) Inconel 600

0.05%
. (Stellite)

RWCU
100%

(

(penetration)

(tube sheet)

2%

CPS)

12 96

(

NSSS)

0.05wt %
Inconel X750(

0.02

Inconel X750

RWCU

(@



(b) ALARA

(1)
().
6.
(D). Containment Atmospheric Monitoring System
4
(2).
3).
125
18
0.89 /1
( EPRI)
(Utilities Regquirement Document, Rev. 1, 1990)
1

0.395
0.129
0.105
0.091
0.01
0.16
0.89 ( 1)

12 97



0.0168 - - 0.0168
0.0527 1.0741 0.1144 1.2412
2 ( - 1)
(0.0168* 1500+1.2412* 200)/1000=0.2734
(1) 2500 |
(2) 1700 1500 200
12.6
ALARA
1.
2.
3.
4.
PSAR 1251

12 98



36

41

58 61
125-2 125-3 1254
O
PSAR 0-1
PSAR
I ( )
0.0025(0.25)
0.005(0.5)

12 99




0.05(5)
0.05(5) )
1.0(100)
5
(500 /
12.7
47
12-1
1.
ALARA
(2).
(2).
2. ALARA BWR (
K-6 K-7 ABWR )
3. ALARA
ALARA PSAR
4.
5. NRC RG1.109
RG1.111 RG1.113 (DCF)
FSAR
( ) FSAR
6.
0.01 0.02 [/

FSAR

12 100



10.

11.

12.

13.

0.102

(Utilities Requirement Document, Rev. 1, 1990)

0.2734

/

(EPRI)

0.89

0.0168

12 101

/

PSAR
FSAR

1.2412

/



12-2
NRC RG 1.109

RG1.111 RG1.113 (DCF)
FSAR
( ) FSAR
001 0.02 |
FSAR
FSAR

12 102



12.1

PSAR
12-1 12.1
10CFR20
ALARA (1)
(2)
12-2 12.1 ALARA
BWR (
K-6 K-7 ABWR ) 10CFR20
12-3 12.1
ALARA ALARA
PSAR 10CFR20
12-4 12.2

12 103




PSAR

12-5 12.2 FSAR
NRC RG1109 RG1111 RG 1113
(DCF)
FSAR
(
) FSAR
12-6 12.2
0.01 [ ]
12-7 12.2 FSAR
0.02 I
FSAR
12-8 12.2 PSAR FSAR

12 104




PSAR

FSAR
12-9 12.3
10CFR20
10CFR50
App.A GDC
19
12-10 12.4
0.89 [ 10CFR20
EPRI
(Utilities Requirement Document, Rev.
1, 1990) 1
12-11 12.4
10CFR20
0.0168 / 1.2412 /

0.2734

12 105




PSAR

12-12 12.5
10CFR19
10CFR20
12-13 12.5
12-14 12.5 FSAR

12 106




12.2

PSAR
12-1 12.2 NRC RG
1.109 RG 1.111 RG 1.113
(DCF)
FSAR
(
) FSAR
12-2 12.2 0.01
/]
12-3 12.2 0.02
/]
12-4 12.2
12-5 125
12 107




131

1
/ 2
D (2 3) 3
4.
5.
ABWR PSAR
39
10CFR 50.40 10CFR73 NUREG-0711 NUREG-0694 RG 1.8 RG 1.33 ANSI/ANS-3.1
1.
2.
3 4.
5.
13.2
PSAR13.1.1
13.1.2 13.1.3

13 108



1321
PSAR13.1.1

1. (1) ()
(3) (4) (5) 2.

30

W N

13 109



SRP13.1.1 SRP 10CFR 50.34
10CFR 50.40 RG 18 RG 1.68 NUREG-0737 NUREG-0711 NUREG-0694 ANS
N1.8

13.2.2
ANSI/ANS 3.1

SRP 13.1.2 SRP 10CFR
5040 RG18 RG133 RG1114 NUREG-0094 NUREG-0737

13.2.3
13.2 ANSI/ANS-3.1
1 2. 10 3.
SRP13.1.3 SRP 10CFR 50.40 10CFR

13 110



5054 RG18 RG133 RG114 NUREG-0694 NUREG-0737

13.3
RG18 ANSI/ANS3.1
1.PSAR 13.2.1 2.PSAR 13.2.2
3.PSAR 13.2.3
13.3.1
1. 3 6 BWR
3
2.
/
3.

RG 1.8 Personnel Selection and Training ANSI/ANS-3.1
Selection Qualification and Training of Personnel for Nuclear Power Plants

13 111



13.3.2
SRO/RO

1 2.ABWR 3.

SRP13.2.1 SRP 10CFR 50.54
RG 1.8 RG1.149 NUREG-0094 NUREG-0711 NUREG-0737 NUREG-1278

13.3.3

1 2.ABWR 3. 4,

SRP13.2.2 SRP 10CFR 50.40 10CFR
50.34 10CFR50.120 RG 1.8 RG1.149 NUREG-0711 NUREG-0737 ANSI/ANS-3.1
ANSNI18.1

13 112



10CFR 50.34 10CFR 50.40

10CFR 50.120
ANSI/ANS-3.1 ANSN181 RG 18 RG
1.149 PSAR
( )

134
134.1

Station Operation Review Committee
SORC SORC

/
SRP 134 SRP 10CFR 50 B

10CFR 50.40 10CFR 50.63 RG 133 RG 1.8 NUREG-0660 NUREG-0737
ANSI/ANS-3.1 ANSI/N18.1

13.4.2

NUREG-0737(Clarification of TMI Action Plan Requirement)

13 113



1343

RG 1.33

135

1351
RG 1.33

SRP13.5.1 SRP 10CFR 26.20 10CFR
50 App.A/B RG 1.33 NUREG-1385 NUREG-0694 ANS3.2

SRP 13.5 PSAR

13 114



135.2
FSAR

SRP 13521 SRP RG 1.33
NUREG-0737 NUREG-0660 NUREG-0899 NUREG-1358 NUREG-0711
SRP 13.5

13.6

13.6.1

13 115



10CFR 73
NUREG-0674 ANSI N18.1.7 RG 5.44
RG 5.54

13.6.2

60

SRP 13.6 SRP 10CFR
50.34(a) 10CFR 73.21 10CFR 73.55 10CFR73 App.C 10CFR50.70 RG5.12 RG5.44
RG 566 NUREG-0674 NUREG-0908 ANSI N18.17

13.6.3

10CFR 73.55

13 116



13.7

SRP 131
13.2

13 117



13.1

PSAR

13-1

131

10CFR 50.40;

10CFR 50.54;
ANSI/ANS-3.1;
NUREG-0694

13-2

13.2

39

RG1.8
ANSI/ANS-3.1

13-3

134

RG1.33
NUREG-0737;
10CFR 50.40

13-4

13.5

RG1.33

13-5

13.6

10CFR 73;
NUREG-0694;
ANSI N18.7;
RG5.54

13 118




13.2

PSAR
13-1 13.1
13-2 131
13-3 13.2 (1) 2 (3)
13-4 13.2
13-5 13.2
13-6 13.2
13-7 13.2
13-8 13.6
13-9 13.6

13 119




14.1

( SSC)

PSAR

© 00N A~ WD

=
o

1. 10 CFR 50 B( )
2. RG1.68( )

3. NUREG-0660, “NRC Action Plan Developed As A Result Of The
TMI-2 Accident”

4. NUREG-0694, “TMI-Related Requirements For New Operating
Licensees’

5. NUREG-0737, “Clarification Of TMI Action Plan Requirements.”

6. RG1.70 ( )

14 120



14.2

14.2.1

PSAR
1.
2. SSC
3.
4.
14.2.2

FSAR
JTG

1.

3.
6.

14.2.3

14 121

SRP

(SRP)

GE S& W MHI
30



Start up Administrative Manual SAM

60

SRP

14.2.4
SAM SAM
SRP
14.2.5
1.
ssc
2.
(NSARC)
JTG JTG

14 122



14.2.6

SSC

14.2.7

14.2.8

14.2.9

K-6

SRP

1.68

K-7

SSC

GE

14

SRP

1.8

GE

SRP

123

FSAR

SRP



12 9

9
1.
2.
3. 5% 100%
1.
2
3.
4,
5,
QIA 14-07
FSAR
SRP
14.2.10
(RRS) (RFC)

(FMCRD) (FWCS)

(RCIS) (SSLC) (MUX)
(LDI) (RPS)

14 124



(NMS) (APR)

(SBPC)
1.
2.
3.
4.
5.
6.
7.

PSAR

60 PSAR
FSAR
SRP
14.3
SRP R.G1.70
14.1

14.2

Q/A

14 125



14.1

PSAR
14-1 1411 RG 1.68 SAM
10CFR 50
B
14-2 14.1.2 RG168 RG
1.70
14-3 14.1.3 RG 1.68
14-4 1414 RG 1.68
14-5 1415 RG 168 RG
1.70

14 126




14.2

PSAR
14-1 141 10CFR 50 B
14-2 141 K-6 K-7

14 127




151

(AOOs)
AOO (DBA)
(limiting fault)
AOO
AOO

ABWR

(SRP) 10CFR20 10CFR50.46 10CFR100.11 RG 1.3 RG1.25 NUREG-0718

NUREG-0460 (GDC) GE ABWR
NUREG-1503

15.2

15.2.1

PSAR
PSAR initiating event
ATWS PSAR RG1.70 ATWS

PSAR RWE

15 128



FWCF RWE
4.3 ATWS RWE
1522 1523
0.06 0.05 PSAR ATWS
PSAR ATWS SSAR
FSAR
ABWR
AOO
RIP
PSAR
15.4
RG1.70
incidents of moderate frequency infrequent incidents
limiting faults
AOO PSAR
TCV TBV
RIP
PSAR AOO
PSAR
15.2.2
SRP
SRP
Q) 2%
2 0.8

3

LFWH

15 129

PSAR
CPR

15.6
ATWS

SSAR



PSAR  15.0-la PSAR ODYNM

REDYA SSAR SSAR ODY NA
REDYA ODYNM ODYNA
(Q/A  15-09) ODYNA  REDYA PSAR
ODYNM REDYA FSAR
PSAR GEMINI A
2%
ACPR (Statistical Adjustment Factor SAFA)
GEMINI A
SAFA  GEMINI A
FSAR
PSAR
(Q/A
15-30) AOO 15.0-5
(Q/A 15-30)
SRP 0.8 PSAR
(scram reactivity curve)
PSAR AOO 100/85
/
(Q/A  15-20)
EOC
15.3
SRP GDC
(1) 110%
2) CPR MCPR

3)
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(4)

PSAR

AOO SSAR

ABWR CPR

110%
GE12
153.1
(LFWH)

(FWCF/MD)

PSAR LFWH

LFWH
16.7°C SCRRI
(/A 1501 15-10)
PSAR 10.1-2
PSAR
PSAR 55.6°C (bounding)
LFWH PSAR
PSAR
(FWCF/MD)

(FWP) 33%~65%

PSAR (Q/A  15-33)
FWP
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GE12
AOO
FSAR
PSAR
16.7°C  55.6°C
SCRRI
36°C
40°C
PANACEA
(runout)
FSAR
FWCF/MD



5% )

FWCF/MD
65%
L-8 L-3
PSAR
(TBV) TCV (TBV)
(SRV) TBV SBPC
TCV SRV
SBPC TCV
BV  TCV
L-8 (TSV) L-3
(max. combined steam
flow limiter) 130% SBPC
PSAR
BV  TCV
PSAR AOO
(RHR)
RHR
PSAR
PSAR
ACPR LFWH(ACPR=0.13)
TCV  TBV 7.95MPaG 110%
(9.48MPaG) PSAR
LFWH FWCF/MD
SSAR FSAR
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1532

(TCV)
(TSV) (MSIV)
PSAR (LOOP)
(QA 1532 LOOP
LRWB FSAR LOOP
ABWR 110%
ABWR 35% TCV TSV
150msec (TBV)
PSAR
TCV LRWB
(TTWB)
SSAR FSAR
LRWB ACPR=0.18
TTWB(ACPR=0.16) TCV (ACPR=0.15) LRWB
TTWB TCV 0.07 TSV 01
LRWB PSAR 4.A
MCPR 1.49 1.09
FSAR TBV
TBV 10% TBV 10%
FSAR
PSAR MSIV
8.47 MPaG ( GE SSAR) ASME  110%
(9.48M PaG) PSAR MSIV
8.69 MPaG
9.48MPaG
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LRWB TTWB MSIV

SRV
PSAR
0.1mSv 0.0035mSv 10CFR20  1mSviyr
50mSv/yr SGTS FSAR
1533
AOO RIP
RFC RIP RFC RIP
RIP ( 154 )
RIP RIP ( 15.5 )
RIP (MG set)

MG set 13.8KV RIP

13.8KV PSAR
RIP( MG set )
RIP MG set
RFC RIP
RIP 40%/
RFC RIP 5%/
RIP
15.34
PSAR AQOs
RIP RIP (runout)
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(interlock)

RCIS
RWM
SRP 15.4.1
SSAR PSAR
PSAR
MRBM  ATLM PSAR 7.7.1
PSAR
RIP PSAR
RIP RIP
RIP RIP PSAR
RIP PSAR 40% ASD
RIP 5% RFCS
RIP
(MBA) 90°
180° (MFBA)
BOC EOC
PSAR GE12 022 0.18
ACPR AOO (MFBA LRWB ACPR)
(/A 15-15) MBA AOO
(PSAR 1.38 SSAR 1.32)
SSAR
MBA PSAR
equilibrium core FSAR MBA
PSAR MBA MFBA
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MFBA

PSAR AOO
15.3.5
PSAR HPCF
HPCF (1.82x 10° kg/hr a 8.12MPaG) 52x
10°%g/hr PSAR HPCF
15.5-1
15.4
ABWR FWCS SBPC
RFCS (FTDC)
AQO
(special event)
(1) 20GWD/MTU 600°C
2) 20GWD/MTU
(  SRP AOO )
(3) 10CFR 100 10%
PSAR
15.4.1 TCV TBV
LRWB
TCV TBV
(LRWB 0.5 1.0 ) TCV TBV
RIP RIP
15.2-2
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PSAR GE SSAR

NUREG-1503
0.2%
10CFR100 10%
15.4.2
RIP
ASD
PSAR
ABWR
FSAR RIP
PSAR 15.3-2a
6 520°C
80%
FSAR
PSAR 20GWD/MTU
( 80% ) 12
18
20 GWD/MTU
FSAR 18 BOC
EOC
RIP
PSAR BOC 60%
EOC 6%
EOC 4% FSAR
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FSAR GE12
155
10CFR100
(EAB) (LPZ)
EAB LPZ 10CFR100 LPZ
0.25 (Sv)
3
10CFR100 SRP
RIP
10CFR100 10%
10CFR100 25%
PSAR
PSAR 15.7
155.1
(RIP seizure)

(RIP shaft break)
( )

PSAR

155.2

15

138



(Rod Ejection Accident)

ABWR  SSAR

ABWR
770
(1) GE6/7
NUREG-1503
(2) SRP
©)
4
15.5.3
GDC-55
PSAR
10

15

(Rod Drop Accident)
4.6
PSAR

( NUREG-1503  15.4.1)

(  1554)
10CFR100  10%
FSAR
GE12
16.6%(2270 )
HVAC SRP
(SGTS)
( )
139



PSAR

LPZ 4.3x10°Sy  2x10°Sv
SRP 0.0255v  0.3Sv PSAR
ABWR
NUREG-1503 15.3 PSAR
(2300 )
15.5.4
PSAR

(steam tunnel)

05 MSIV 5 MSIV
PSAR MSIV 5.0
SSAR 05 MSIV
15.6-7
PSAR
PSAR
X/Q
PSAR
PSAR
1) ( ) (@ 12
MSIV PSAR 16.B.3.4 (1)
10% 10CFR 100 ) 10CFR100
0.25Sv 35v) SRP
/ 21953/12870Kg )
LPZ 0.183mSv  7.32mSv )
363mSv 146 mSv ABWR
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FSAR

1555
LOCA

PSAR CTMT PSAR 6.2
ECCS PSAR 6.3 PSAR LOCA

L-1.5 MSIV

(RCIC) (HPCF) (RHR)
HPCF
PSAR 62 63 73 76 83
63 73 76 83 15A
6.3-1 6.3 PSAR
PSAR
PSAR LCOA SSAR
100% 50%
plate out 25%
SRP PSAR 91%
4% 5% SRP
PSAR
2 1
LOCA
Q) 1.5w/o
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HEPA

(SGTS) PSAR
20 SGTS 20 SGTS
2) MSIV
TID-14844
ABWR BWR
ABWR GE
SSAR
RG13 SRP
SRP
15 6 SRP6.5.5 SPARC
Mark 111
10 PSAR 2
RG13 SRP RG13
MSIV SRP 15.6.5
ESF MSIV
0.5% SRP 0.1%
SRP PSAR
ESF NUREG-1503
MSIV BWR
NUREG-1503 20-59 PSAR
SSE (  PSAR
) MSIV PSAR 217
L/m MSIV
21.7 L/m
20
116 LPZ
RG 1.3
SGTS 97%
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99%

SRP (CP) LOCA
155y 0.2Sv
(OL) 10CFR 100.11
0.25Sv FSAR
CP
LOCA 1.96Sv 0.017Sv
CP 1.55v
K-6/7
Q/A15-012 SRP CP
OL PSAR 1.96Sv
3.0Sv
FSAR
15.5.6
(RWCU)
SRP
(10CFR100  10%)
( 1% 2%) RWCU
( P&1D 20cm 15.24cm)
SGTS
5.1x10°°Sv 10CFR100  10%
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LPZ

3.0Sv
OL

PSAR

ABWR

1.55v

LPZ

RWCU

PSAR

4.9x10°Sy



155.7

10CFR20 10CFR100 SRP11.3 ETSB
11-5 ( LPZ) 5mSv
PSAR
14.8GBq/sec
SRP 11.3 ETSB 11-5 SRP
PSAR HEPA
30
PSAR
FSAR
PSAR
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PSAR SSAR
PSAR
155.8
NSSS
SSAR
15.5.9
(Fuel Handling Accident  FHA)
PSAR
(SGTYS)
PSAR
24 32 GWD/MTU
Q/A 15-28
10%
SGTS SRP SGTS
1.5 13.4kW/ft
11.8kWI/ft) 1824
GE12 SSAR
280kg PSAR 172
SGTS
LPZ
65mSv SRP 60mSv  750mSv
FHA SRP
FSAR
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GEG6/7

FSAR

PSAR

FSAR

PSAR

PSAR 30%  Kr®
PSAR

20
(GE 12
302kg
SSAR 115
X/Q
1ImSv
15.7.4



155.10

15
25
PSAR FHA
120
PSAR
29 PSAR
PSAR FHA
FSAR
PSAR IF-300
18
FSAR QA 1528 PSAR
15.7-12 FSAR
X/Q PSAR 2.3.4.2
PSAR LPZ
003 mSv 15 mSv 60 mSv 750 mSv (10CFR 100
25%)
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18
5.4
FSAR

156

SRP15.8 SRP15App.E

15.6.1
10CFR 50.62

1)
(Reactor Trip)

)

3)

PSAR
(FMCRD)

ARI

(SBLC)

29

10CFR 50.62

ATWS
(ARI)

(SLCS)

(ARI)
ARI

ATWS

15 147

PSAR

ATWS

ARI

RPS



(7.76MPaG) (Level 2)
ATWS-permissive
ATWS (ADS)
LPCF PSAR 15E
ARl FMCRD run in Feedwater Runback RPT Recirculation Runback
ADSinhibit SLCS

15.6.2
SRP 15.8 ATWS (1)
10CFR50.46 2 (
97°C) (3)
Primary Stress ASME Code 4)

(Long-Term Shutdown Cooling) ATWS

PSAR ABWR
(limiting events)
MSIV
(moderate impact events)
(minimum impact events)
( ) FSAR
ATWS/ARI
ATWSARI /[FMCRD ATWSARI /[FMCRD /SBLC
ATWSARI /[FMCRD
ATWS FMCRD
ARl FMCRD
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FMCRD

RIP
FMCRD RIP
ARI/FMCRD
PSAR FSAR
PSAR
15.7
PSAR
15.1 PSAR
15.2
D ODYNM REDYA GEMINI A
FSAR
@ AOO TBV  10%
FSAR TBV
(3) 150msec
TBV FSAR 150msec
4  AOO FSAR
SGTS GE12
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()

(6) RIP

(7) FSAR
(8) FSAR

(9) FSAR
(10) FSAR
(11) FSAR
L/m
(12) FSAR
30

(13)

(14) FSAR

(15) FSAR

(16)

CP

FSAR
60 600

GE12

10

MSIV

FSAR

15 150

AOO

GE12

MSIV

21.7



15.1

PSAR
(1) FSAR ODYNM
=P REDYA
>t 150 (2) GEMINI A
FSAR
15-2 15.0 SRP FSAR
1.
2. GDC-10 15 26 AOO
15-3 15.1 3 () -
4.RHR
() AQO FSAR
GDC-10 15 26 |(1) 150msec
15-4 15.2 MSIV SRP (2) TBV
(3) GE12
SGTS
RIP GDC-10 15 26 FSAR ED
15-5 15.3 ( ) -
15-6 15.3 RIP GDC-27 28 31
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PSAR

RIP

10CFR 100

15-6

154

RIP

GDC-10 20 25

GDC-10 15 20
26 28

GDC-13
10CFR 100

SRP, 10CFR 100

1)
) FSAR
AOO

(3)FSAR

@ O

15-7

1551

HPCF

GDC-10 15 26

AOO

15-8

15.6.1

SRV

GDC-10 15 26

15-9

15.6.2

GDC-55
10CFR 50.100 SRP

FSAR
10

15-10

15.6.4

10CFR 50.100
SRP

FSAR
MSIV

(2)

(1)

15-11

15.6.5

10CFR 50.100
10CFR 50.46
SRP

15-12

15.6.6

RWCU

10CFR 100

15-13

15.7.1

10CFR 20
SRP11.3

FSAR
30

15 152




PSAR

ETSB 11-5

15-14

15.7.4

GDC 61
10CFR 100
SRP

15-15

15.7.5

GDCo61
10CFR 100

15-16

15.8

GDC-10 15 26
27 29

10CFR 50.62
SRP
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15.2

PSAR
3) ODYNM REDYA
15-1 150 (4) GEMINI A
15-2 15.0 FSAR
(4) 150msec
(5) TBV
15-3 152
6) GE12 SGTS
15-4 153 GE12
15-5 15.4
15-6 15.6.2 10
15-7 1565
15-8 15.7.1 30
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16.1
10CFR50.36

10CFR50.36
1. 2.

D
(2)

3)

(4)

10CFR50.34 50.36

16.2

16 155



16

(LCO) 1 2
3 4. 5 6.
7 8. 9 10.
1 2
NUREG-1434
16.3.3
(SSLC) (RPS)
(ECCS) (ATWS)
(EMS)
LCO (SEEP)
16.3.3 NRC
ABWR SSAR
GESSAR DFSER
LCO 1&C
SsLC
16.3.4
(RIP) RIP
RIP
RIP
16.3.5 ECCS
RCIC LPCF A HPCF B LPCF B
HPCF C LPCF C ECCS

156



ECCS

ABWR SSAR
NUREG-1503
PSAR 6.3.3.9 FSAR
FSAR
16.3.6 16.3.8

10CFR 50.36

16.3.7 (RBCW)

(RBSW)
(Handling Units) (Condenser Offgas)
(ECW)
HVAC
HVAC ()
(Improved Technical Specification)
LCO ()
16.3.9 16.3.10
10CFR 50.36

16.4

16.5
NUREG-1434

1Sl
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FSAR 13

FSAR FSAR
FSAR
16.3
10CFR50.36
2 3.
16.1
16.2
(1) 11
(2) ECCS
©)
(4)
(5) CRD RPS
RPS MSIV
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FSAR

12

IS

ITS



16.1

PSAR
16-1 16.1 NUREG-1434
(0]
16-2 16.2 NUREG-1434
o
16-3 16.3 LCO DFSER
EMS LCO (GESSAR,
U.SNRC)
16-4 16.4 NUREG-1434
(0]
16-5 16.5 NUREG-1434 PSAR
o FSAR
16-6 16.6 ECCS NUREG-1503 FSAR
PSAR 6.3.3.9
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16.2

PSAR
16-1 16.3.4.3 SRV 11 12
16-2 16.3.5 ECCS
16-3 16.5
16-4 16.5
1S
(ODCM)
Table CRD RPS TS
16-5 | 1633111
RPS Reactor Mode Switch Shutdown Position
16-6 16.3.3.1.2 MSIV ITS
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17.1
( ) 10CFR50.34

10CFR 50 B

B
Standard Review Plan SRP NUREG-0800
17.1A 17.1C
1. 17.1A
PSAR
2.
NEDO-11209-04A
—Q R G
3.
S& W SQAP-1-74A
FSAR
PSAR B
17.2
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PSAR

17.3
1.
PSAR
PSAR 1.8-20—
PSAR
173 —
2.

B ANSI/ASME N45.2
RG

17.4

10CFR 50 B

17.1B-1
1.8-21 N45.2
1.8-19 SRP 17.1
172 —

10CFR 50
ANSI/ASME NQA-1 NQA-1la
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SRP



D

(2)

PSAR
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10CFR50
1
1SO 9000
10CFR 50
B 1S0O-9000
2.

17 164



© N kW

17.0

17

PSAR

Q/A)

10CFR50 B

1SO 9000

3.2

/
| SO-9000

RG 1.38
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Quality Class S



10.
11.

17.5

17.6

17.1

PSAR

RAP

10CFR 50

RG 1.88

SRP 17.1 11.18A4

Reliability Assurance Program

B
SECY-89-013
FSAR

B SRP
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GESSAR
93-087 NUREG-1503
NUREG-1503



17.1

PSAR

17-1  |17.1A 10CFR50 B SRP 17
17A

17-2 |17.1B 10CFR50 B SRP 17
17B

17-3 |17.1C 10CFR50 B SRP 17
17/C
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18.1

ABWR
NUREG-0711 (Human Factors Engineering Program Review Model)
A
(SPDS)
18.2
NUREG-0711
1. NUREG-0711
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(  Q/A18-01-1&2)
3. (Help System)

NUREG-0700 Rev.l Vol.l Pat2 Sec2.7
(  QIA18-01-3)

4. (Laydown Space)
PSAR ( Q/A 18-02-4)

(  Q/A18035 18-05)

( Q/A
18-03-4) ( )

ABWR

10.
ABWR

18.3
ABWR
NUREG-0711
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181

18.2)

NUREG-1503 18.6
4.

FSAR
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NURGE-0711



16.1

PSAR

18-1 1
8 8 NUREG-0711

18-2 1
8 8 NUREG-0711
18-3 18 NUREG-0711
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18.2

PSAR
18-1 18
18-2 18
18-3 18
NUREG-1503  18.6
18-4 18
18-5 18
18-6 18
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19.1

(Design Base
Accident, DBA)
(Severe Accident)
(Corium) (RPV)
PSAR 19
(Defense-in-Depth) (Prevent)
(Mitigate)
(19.3) (19.4)
(19.5) (19.6)
(19.7)
19.2
DBA
(Standard Review Plan, SRP)
SECY-90-016 SECY-93-087 (NRC)

(ABWR)

19 173



NUREG-1503

19.3
SECY-90-16 SECY-93-087
(Anticipated Transient Without Scram,
ATWYS) (Station Blackout, SBO) (Fire Protection)
(Intersystem LOCA, ISLOCA)

19.3.1
(ATWS)
ATWS
SECY-90-016 SECY-93-087 10CFR50.62 ATWS

1. RPS (Alternate Rod Insertion

System, ARI) RPS
2. (Standby Liquid Control System, SLC)

ATWS (B™)
3. ATWS
ATWS
1. RPS ARI
RPS
FMCRD
2. SLC ATWS
10CFR50.62

3. ATWS (Recirculation

Flow Control, RFC)

PSAR 781
ATWS
SLC SECY-90-016
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SECY -93-087 10CFR50.62 ATWS

19.3.2
(SBO)
)
SBO
SECY-90-016 SECY-93-087
SBO
1.
2.
(SDG)
ABWR
SBO
3. (RCIC) (
2
4. SBO 8
(ACIWA)
ACIWA

ACIWA 191

PSAR MAAP SBO

(Deterministic Analysis) 19
1. (SBO)

8

19 175

SBO
10CFR50.63 SBO
(EDG)
( )
(CTG)
SBO  SDG )
8
AJ

RCIC



2. RCIC ACIWA

3. RCIC ACIWA
ACIWA
(COPS)

SBO (EDG)
(SDG) RCIC  ACIWA
SECY-90-016 SECY-93-087
10CFR50.63  SBO

19.3.3
Browns Ferry

DBA
SECY
SECY-90-016 = SECY-93-087

PSAR 951
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3 3
4.
5,
SECY-93-087
19.3.4
(RC9)
ISLOCA
)
ISLOCA
1.
2. RCS
(1)
(2)
(3)
PSAR  3M
1. RCS

(ESF)

SECY-90-016

(Intersystem LOCA, 1SLOCA)

ISLOCA
ISLOCA
SECY-90-016 SECY-93-087
LOCA RCS
RCS
RCS
(RHR) 14
ISLOCA
04 (  2.82MPaG)
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RCS

2.
3. Class 300
4. ASME-II1 NC/ND-3600
S|
SECY-90-016  SECY-93-087
RCS
ISLOCA
19.4
SECY-90-016
19.2
194.1
SECY-90-016 SECY-93-087 10CFR50.34(f)
1.

19 178

RCS

ISLOCA



10%
2. (LBLOCA)

2. PSAR MAAP-ABWR

3. LBLOCA
0.618 MPa (STUDH)
(0.77 MPa)
FSAR
4. 1%
(ACS)

SECY-90-016 SECY-93-087 10CFR50.34(f)

19.4.2

( CO
CO, )
(Core Concrete Interaction, CCl)
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A wbh PR

MAAP

SECY-90-016 SECY-93-087

24
(STUDH) (  ASME ServiceC )
CCl
( ) 79m° EPRI
(EALWR)
(LDF)
LDF 260
CCl
1.5 CCl
CCl
CCl
(ACIWA)
(ECCS)
(LPFL)C
ACIWA
LPFL ACIWA
ACIWA  LPFL
PSAR MAAP-ABWR
ACIWA
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RPV ( ) ccl
24 (STUDH)

CCl

(LDF)
ACIWA
24
SECY-90-016  SECY-93-087

NUREG-1503
MELCOR ( )
MAAP
MELCOR (SNL)
ABWR
19.4.3
(RPV)
( ) (High Pressure Melt Ejection,
HPME)
(Direct
Containment Heating, DCH)
(HPME)
(DCH)
MAAP
SECY-90-016 SECY-93-087
1.
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CCFP)

4. PSAR
(1).

(2). PSAR

(Conditional Containment Failure Probability,

0.1
(HPME) (DCH)
(ADS)
(DCH)
( 19.2)
DCH
DCH
(DET)
(RPV)
PSAR 19 AJ
( QA 19-002)
DCH
(CCFP) 8.81E-4 1.27E-3
(0.1)
MAAP-ABWR
HPME
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(HPME) (DCH)

DCH
HPME
SECY-90-016
SECY-93-087
DCH
Al
19.4.4
(COPS)
PSAR COPS
SECY-90-016 SECY-93-087
1. 24
ASME ServiceLevel C
2.
3. (ABWR)
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1. (COPS)

COPS
2. COPS
0.72MPa (STUDH)
(0.77MPa) ASME Service Level C
0.03MPa
3. COPS
4. MAAP-ABWR
5%
ACIWA COPS 24
24
5. PSAR COPS
COPS
(STUHD)
COPS
COPS
COPS
COPS
( 24
SECY-90-016 SECY-93-087
19.4.5
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(DCV)

(Suppression Pool
Bypass)
SECY-90-016 SECY-93-087
1.
2.
PSAR
1.
2.
COPS

3. PSAR MAAP-ABWR

4, (DET)
2%

19 185



ACIWA

COPS

SECY-90-016  SECY-93-087

19.4.6
explosion)
(ex-vessel) FCI
SECY-90-87
1.
NUREG-1116

Fuel Coolant Interaction, FCI)

(steam

(in-vessel)

RPV

NUREG-1503
(SERG)

19 186



(DCV)

10"%year

FCI

FCI

(DCV)

SECY-93-087

19.4.7

(DBA)

(Survivability)

SECY-97-171

5.1x

FCI

(CSARP)

(FSAR)

PSAR
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SECY-90-16

. PSAR

. PSAR

Q/A19-019)

10CFR50.34(f)

PSAR MAAP-ABWR

19 188

PSAR



SECY-90-16 10CFR50.34

19.4.8
()
CCl
NUREG-1503

1.
2.
3.
4.
5.
1. (equipment drain

sump, EDYS)

(floor drain sump, FDS)

2.
3. (

1800K -2500K) 04
4.

1
0.5 PSAR
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NUREG-1503

19.5
193 194
(ATWS SBO
)
ACIWA ADS RCIC
(Containment Performance)
SECY-90-016  SECY-93-087
1 24
ASME ServiceLevel C
2.
3. (CCFP)
(0.1
1. 19.1
19.3 19.4
2. PSAR MAAP-ABWR ACIWA
24 (STUDH)
( SewvicelLeve C)
3. (COPS)
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4. (CCFP) 19.4.3

(CCFP) 0.002

CCFP (0.2)
5. NUREG-1503 CCFP
( Source Term) PSAR AB AL
PSAR FSAR

CCFP

SECY-90-016 SECY-93-087

19.6
(Severe Accident Management, SAM)

SECY

88-147 GL-88-20
SECY-89-012

WD PRE
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1 PSAR

(FSAR)

2 SECY 88-147

GL-88-20 SECY-89-012
3

MAAP-ABWR
FSAR
19.7
( )
NUREG-1503

1. (Reinforced

Concrete Containment Vessel, RCCV) (Sted

Torispherical Upper Drywell Head, STUDH) STUDH
2. PSAR 194 MAAP

533K (260 )
(LDF)
24 (STUDH) ASME

ServicelLevel C PSAR 533K

D 0.77MPa

2 (Median Fragility) 1.025MPa

3. FSAR
Service Level C STUDH RCCV
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19.8
19.2 SECY-90-016 SECY-93-087

NUREG-1503

(FSAR) 19.3
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19.1

1

2 (lower Drywell RPV
Floor)

3 (DCV)

4 (LDF)

5 (ADS)

6
(COPS)

7 (Vacuum
Breaker)

8 (Suppression Pool)

9

10 RPV
(ACIWA) RPV




19.2

PSAR
19-1 19.3.1.1 (ATWS) 10CFR50.62
SECY-90-016
SECY-93-087
19-2 19.3.1.2 (SBO) 10CFR50.63
SECY-90-016
SECY-93-087
19-3| 19.3.1.3 SECY-90-016
SECY-93-087
19-4 | 19.3.14 SECY-90-016
(ISLOCA) SECY-93-087
19-5| 19431 10CFR50.34
SECY-90-016 100%
SECY-93-087 FSAR
19-6 | 19.4.3.2 SECY-90-016
SECY-93-087
19-7 | 19.4.33 SECY-90-016
SECY-93-087 FSAR
19-8 | 19.4.34 SECY-90-016




PSAR

SECY-93-087
199 | 19.4.35 SECY-90-016
SECY-93-087
19-10| 19.4.3.6 SECY-93-087
19-11| 19.4.3.7 10CFR50.34
SECY-90-016
SECY-93-087
19-12| 19.4.3.8 FSER
(NUREG-1503)
19-13 19.5 SECY-90-016
SECY-93-087
19-14 19.6 SECY-88-147 PSAR
SECY-89-012
FSAR
19-15 19.7 FSER PSAR

(NUREG-1503)

FSAR




19.3

PSAR
19-1 19.4.3.1 |100%
19-2 19.4.3.3
19-3 19.6
19-4 19.7




Al

A2

1985

NUREG/CR-2300
NUREG/CR-3862

1988

Al

"PRA Procedures Guide”
" Development of Transient Initiating Event Frequencies for Usein
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PRA”
NUREG-1503 "ABWR Final Safety Evaluation Report”
51 FR 28044 " Safety Goals of the Operation of Nuclear Power Plant”

A3
3.45x 10°
A2
91%
A3.1
A3.11
12
10%
68% 23%
10 47%
/
RBCW RBSW

A 201



17%

RBCW
A312
1.
A.2
91%
5%
RBSW RCIC
RBSW
2.
/
A3 Ll

ACIWA

RCIC

RCIC

A 202

RCIC RBSW
9%

3.14x 10°
SBO 81% ATWS 14%

ACIWA

ACIWA



A.4
4,
6.3x 10
A.32
8.3x 10°
A5
4
RPV ACIWA
A.33
84%( 1.9E-7)
RPV 13%(2.8E-8)
A.3.4

A.6
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10*

10°

NUREG/CR-2300

NUREG/CR-3862

12
11.35 0.65
7.5 1.18 8.68
PSAR9.25.1

91%
D

(2

3

(4) @)
(5) RCIC

(6) 110%

(1)

(8)

RBSW
RBCW



68%

2.3E-6 2.3E-7

RCIC
RCIC
1.0 RCIC
RCIC
0.06
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Al

1.0E-5

1.0E-6

3.9E-7

2.0E-6

A2
2.25E-7 1E9
3.14E-6 6.8E-9
6.14E-8 <1l.E-O0
2.3E-8 5.2E-10
6.3E-10 <1.E-10
3.45E-6 8.3E-9
A.3

2.05E-8

2.08E-8

3.93E-9

7.26E-9

6.30E-9

2.57E-9
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A4

3.7E-9 1.9E-11
1.1E-8 <1.0E-12
8.5E-9 5.0E-10
2.3E-8 5.2E-10
A.5
2.7E-12
8.1E-10
5.5E-12
3.3E-11
1.8E-10
1.3E-11
1.0E-09
6.8E-09
1.2E-11
5.2E-10
8.3E-09
A.6
<39x 107 | 43x 10" | 49x 108 | 47x 10" | 4.7x 10™
<2.0x 10° | 13x 10 | 49x 10" | 4.0x 10" | 1.3x 10™
<1.0x 10° | 50x 107 2.0x 10°® 8.1x 107 5.3x 107
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A.7

PSAR
A-1 A6 S1FR 28044
A-2 A10 NUREG/CR-2300
NUREG/CR-3862
A-3 All
A-4 A.10
A-5 All
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A8

PSAR
A-1 A6
A-2 A.10
A-3 All
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10°



B.3.1

NO.874 MS 001 1 Al

1. 10°

2. 1

3. 87%

4, 5

5. 24 17

6. 12 34 18
55

7. 10 180

B.3.2

NUREG/CR-2300

(FMEA)
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10"

10° 10°
(WANO)
o 16 1.3 1.8 1.0
08 08
(1)110%
2
(3
24
(872
34% ) 335
40.7
18 SRM LPRM
18 55
( )
5.6
5
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17

NUREG/CR-2300

17

B 213



B.1

PSAR
B-1 B211
B-2 B.214
B-3 B.224
B-4 B421 56
B-5 B.3 Iégzg%/
B-6 B.5 NUREG-1503
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B.2

PSAR
B-1 B421 5.6
B-2 B5
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Cl
10 CFR PART 5047 APPE
NUREG-0696 NUREG-0737 NUREG-0800 NUREG-1503 RG
1.70
C2
Cz21

(1) - 2) - 3)

(NRC)
NUREG-0654

C 216



(1))NUREG-0654 2) (3) (4)

( FSAR) ( C-1)
C.2.2
3.45x 10°
5~10
( )
(1) 0.1

3x 10° (2 2 3x
109 (3 6.50x 107/ (4)

2.17x 10°

C 217



C3

C31

C3.2

FSAR

C 218

C-2



C4

C41

( C-3)

CA4.2

(

C 219

C-4)

PSAR

NUREG-0696



C5

C51

Cb52

C.53

C-8)

C-6)

C-7)

C 220

C-5)



C54

PADES

C55

C-9)

C.56

C.565

C.5.7

C-10)

C 221

RAPTAD

FSAR



FSAR

( C-11)

C.58

C.59

C.5.10

C 222



C-12)

c5.11
C.5.10
C.5.10
( C-13)
( C-14)
C.5.12
C.5.13
(C.5.13.1)
(C.5.13.2)
(C.5.13.3)

C 223



C.bh.14
5.13

C.6

C.6.1

FSAR

(

C-17)

C 224

FSAR

(

C-15)

C-16)



C.6.2 EIA

( C-18)
( C-19)
C.6.3
FSAR
( C-20)
cC7
c.1 C.2

C 225



C.l

PSAR
C.2.2 3.45x%

313 109/ 5~10

-1

314, C3.2 10CFR50, APPE

-2

315 | C4l1 10CFR50, APPE

-3

3.16. c4.1 NUREG-0696

-4 NUREG-0737

3.17. C4.2

5

C 226




PSAR

3.18. C42 10CFR50, APPE
-6

319.| C.59

-7

3.20.| C.5.10 10CFR50, APPE
-8

321.| C62

-9

C 227




C.2

PSAR
3.22. C21
1
3.23.| C32 FSAR (
2

C3| ca41

C4| cCa41

C5| C42

C6| C51

C7| C52

C8| C53

C9| Cb55

FSAR

C 228




PSAR

C-10 C.5.6
C-11 Ch5.7 FSAR
C-12| C.A5.10

C 229




C-13 Ch511 C.5.10
C-14, Ch11
C-15| Ch.14 FSAR
C-16 Cb6.1
FSAR

C 230




PSAR

C-17| Ceb1l
C-18| C.6.2
C-19| C.6.2
C-20f C.63 FSAR

C 231




20,000
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N =

12

O

10CFR50. 34 ( a)

4 0

D 233

RG

O

. 70



o

D 234

(3)

5879



D.1

PSAR

D-01 10CFR50.1.34(a)
RG 1.70
D-02
1,
D-03 2.

(3)

(2)

@)

87

3

27

(87)

D 235




PSAR

3

(4)

(4)

(6)

D

3)

()

)
()

5879

D-04

2
(4)

@)
3

D 236




PSAR

D-05

87

D 237




D.2

PSAR

D-01

D 238




El

© N o k0w DN PR

(SRP)

E.2

J-06
E-11

ABWR

PSAR

NUREG-1503
PSAR
E1l

N-06 (M-09)

(C-02)

E 239



(E-12) (L-01) (P-12)

P-12

Shippingport
E.3
(Electric Power Research Institute EPRI)

URD(Utility Requirement Document) URD

1. ( )

2.

3.

4.

.

6. 1% 2%

E.2

E 240



E.3

E 241



E.1l

2 1 11 0 1 1 6
o, 0,03 ]0]O0 3
O O 21 0] 0O 2
1 1 | 3 1 2 | 4 12
1 2 | 4 11 0] 0 8
O 5|0 11 0] 0 6
1 1 1 | 3 1 6 13
11010 11 4]0 6
11010 1 1 1 4
1| 0 1 1 2 0 5
1100 0] 0O 3
4 | 2 |0 1|0 1 9
13 112 | 12 | 13 | 11 | 13 77

E 242




E.2

PSAR

E-1

PSAR

E 243




E.3

PSAR

E-1

E-2

244
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Advanced Boiling Water Reactor

1994

American Concrete I nstitute

AC-Independent Water Addition

RHR

Atmospheric Control System

Automatic Depressurization System

SRV

Auxiliary Fuel Pool Cooling and Cleanup

Air Handling Unit

HVAC
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American Institute of Steel Construction

American Iron and Stedl Institute

As Low As Reasonable Achievable

American Nuclear Society

American National Standards Institute

Anticipated Operational Occurrences

a
i ncidents of moderate frequency
b i nfrequent incidents
c l' i miting faul't
Average Planar Linear Heat Generation Rate
10x 10 100 LHGR

American Society of Civil Engineers

Adjustable Speed Driver
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RIP
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Automatic Power Regulator System

Average Power Range Monitor

LPRM APRM LPRM
APRM

Alternate Rod Insertion

ATWS

Area Radiation Monitoring

Boiler and Pressure Vessel Code

American Society of Testing Material

Automatic Traversing Incore Probe

LPRM

F 249



Analog Trip Module

Automated Thermal Limit Monitor

30%

Anticipated Transient Without Scram

ATWS

American Welding Society

American Water Works Association

Beginning of Cycle

BOC

Boron Recovery System

Branch Technical Position

(USNRC)
SRP
BTP SRP

Boiling Water Reactor

F 250

Branch



Conditional Containment Failure Probability

CTMT

Main Condenser

Code of Federal Regulation

10CFR
50 48 10CFR 50.48

Condensate Makeup Purification System

CST

Containment Moinitor System

/

Condensate System

Containment Overpressure Protection System
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Construction Permit

Control Rod Drive

RPV

Control Rod Drive Hydraulic

Cooperative Severe Accident Research Program

Condensate Storage Tank

RCIC HPCF

Condensate Storage and Transfer System

CST
HPCF RCIC RWCU FPCU

Combustion Turbine Generator

CTG

Containment

DW ww

F 252



SGTS

Circulating Water System

Design Basis Accident

Direct Containment Heating

RPV
Data Communication System
EMS
NEMS
Drywell Connecting Vent
LOCA

Draft Final Safety Evaluation Report

DSER( DFSER)

DSER, DFSER

F 253



Division

Departure from Nucleate Boiling

Digital Trip Module

ATM

Drywell

SP

Drywell Cooling System

Exclusion Area Boundary

Emergency Core Cooling System

LOCA
HPCF RCIC ADS

Emergency Chilled Water System

F 254

DBA

DCV

LPCF



ECW
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Emergency Diesel Generator

345 161

Equipment Drain Sump

Electro-Hydraulic Control

Essential Multiplexing System

End of Cycle

BOC

Emergency Operating Procedure

Emergency Procedure Guideline

EOP

Electric Power Research Institute

F 256

69

Owners Group

EDS EDS



Engineered Safety Feature

Fuel Coolant Interaction

Flammability Control System

ACS

Floor Drain Sump

Fuel Handling Accident

Fuel Loading

Fine Motion Control Rod Drive

Failure Mode and Effects Analysis

Fuel Pool Cooling and Cleanup System

F 257



Final Safety Analysis Report

Fault Tolerant Digital Controller

Feedwater System

Feedwater Control System

Feedwater Controller Failure

Generator Circuit Breaker

Genera Design Criteria

10CFR50 A

F 258
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GE Standard Safety Analysis Report

A B WR
GESSAR
Generic Letter
Generic Safety Issue
A B C D A
B CD GSI

NUREG- 0933

Hydraulic Control Unit

( )
( )
( ) ")
High Efficiency Particulate Air Filter
99.97%  ( )

High Pressure Core Flooder System
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ECCS LOCA
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High Pressure Melting Ejection

RPV
HPME

Heating Ventilating and Air Conditioning

Instrument Air System

Insulated Cable Engineer Association

|[E Bulletin

l nstitute of El ectrical

|E Notice

Intergranular Stress Corrosion Cracking

1 2
sensitized 3
IGSCC

and

l ntegrated Leak Rate Test

F 262

E I

ectroni



DBA

Inservice Inspection
(SSC)
ASME
Intersystem LOCA

RCS
LOCA

Inservice Testing

(SSC) ASME

Joint Test Group

Leak Before Break

Large-Break LOCA

Limiting Condition for Operation

F 263



Lower Drywell Flooder

Loss of Feedwater Heating

RPV
RPV

Linear Heat Generation Rate

L oss-of-Coolant Accident

LOCA

Loss of Offsite Power

Low Pressure Core Flooder
ECCS
LPCF

LPCF

Low Pressure Flooder System

LPCF LPCF

Local Power Range Monitor

F 264

345 161

LOCA

ECCS
RHR

69



APRM

Low Population Zone

” LPZ

L oad Rejection Without Bypass

LRWB

Maximum Average Planar Linear Heat Generation Rate

APLHGR MAPLHGR APLHGR

Mislocated Bundle Accident

Molten Core-Concrete Interaction
RPV
MCCI
Minimum Critical Power Ratio
CPR
CPR

Main Control Room

Misoriented Fuel Bundle Accident

F 265



M otor-Generator

RI'P FLYWHEEL

RI'P
RI P

United States Military Standard

Maximum Linear Heat Generation Rate
LHGR MLHGR LHGR

Motor Operated Valve

Multi-Channel Rod Block Monitor

LPRM APRM

Main Steam System

Main Steam Isolation Valve

Main Steam Line
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Mean Sea Level

Moisture Separator Reheater System

Makeup Water Purified System

(CMP)

Normal Chilled Water System

National Electrical Manufactures Association

Non Essential Multiplexing System

National Fire Protection Association

Neutron Monitor System

APRM LPRM SRNM ATIP

Net Positive Suction Head

NPSH NPSH

F 267

(EMS)



CAVITATION

Non-Radioactive Drainage System

Nuclear Safety Associated Review Committee

F 268



Nuclear Steam Supply System

Nuclear Regulatory Report

NUREG
Operating Basis Earthquake
OBE (SSE)

Off-gas System
Operating License

)

Output Logic Unit

DIV TLU
SSLC

Oscillating Power Range Monitor

LPRM

Post Accident Monitor

ESF
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Post-Accident Sampling System

Primary Containment Isolation System

Plant Computer System

Process Computer System

Peak Cladding Temperature

Probable M aximum Flood

Probable Maximum Precipitation

Probability Risk Assessment

Process Radiation Monitor

Power Range Neutron Monitor

F 270



LPRM APRM OPRM

Pre-Service Inspection

SSC
SSC ISl
Preliminary Safety Analysis Report
Potable and Sanitary Water

Quality Assurance

10 05 B
Reserve Auxiliary Transformer
161KV 13.8KV 4.16KV
Reactor Building Cooling Water System
FPCU SDC
Reactor Building HVAC System
HVAC
Reactor Building Service Water System
RBCW RBCW

F 271
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Reinforced Concrete Containment Vessel

Reactor Core Isolation Cooling System

RCIC

Rod Control and Information System

Reactor Coolant Pressure Boundary
( 70 kg/em?)
(D
2
(i)
(if)
(iii)

Reactor Coolant System

Recirculation Flow Control System

Regulatory Guide

F 273

10CFR

(CTMT)

ECCS



Residual Heat Removal System

LPCF WDSC

Reactor Internal Pump

Reactor Protection System

Recirculation Pump Trip

RIPs

Reactor Pressure Vessel

Reactor Recirculation System

RIP

Remote Shutdown System

RSD

Reactor Water Cleanup System

RWCU

F 274

RHR

RCS

RCS



RCS

Rod Withdrawal Error

Rod Worth Minimizer

Service Air System

Severe Accident Management

Station Blackout

345 161 69

Steam Bypass and Pressure Control System

Selected Control Rod Run-In

RIP
RCIS
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Shutdown Cooling

RHR

Swing Diesel Generator

“ Swing Set”

Office of the Secretary of the Commission

Software Error Evaluation Program

Standby Gas Treatment System

(HEPA)

Steam Jet Air Ejector

oG

Standby Liquid Control System

ATWS

F 276

swing



Safety System Logic Unit

(SSLC)
(DTM)

Suppression Pool

ECCS

SRV

Suppression Pool Cleanup System

Safety Parameter Display System

Startup Range Neutron Monitor
NMS
APRM

Standard Review Pl an

PSAR FASR
CFR
RG BTP
NUREG-0800

Safety Relief Valve

Standard Safety Analysis Report

F 277

GDC



GESSAR

Structures, Systems and Components

Safe Shutdown Earthquake

SSE
Safety System Logic and Control

ESF

Steel Structure Painting Council

Steel Torispherical Upper Drywell Head

Turbine Building Cooling Water System

Turbine Building Service Water System

TBCW TBCW

Turbine Bypass Valve

SBPC

F 278

(ABWR)

SSE



Turbine Control Valve

Trip Logic Unit

(SSLC)
(DTM)

Three Mile Island

1979

Turbine Stop Valve

Turbine Trip Without Bypass

Unit Auxiliary Transformer

34YK

Ultimate Heat Sink

Unresolved Safety |ssues

F 279

BV



NUREG-0410
GSI A GSI UusSl NUREG-

Wetwell and Drywell Spray Cooling

RHR

Wetwell
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