AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—4: AP1000 Spurious ADS, Failed Gravity Injection (EdF)
Accumulator /.CMT Water Mass
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Figure 34-37
Case 3BE-4: Accumulator / CMT Water Mass
RAl Number 720.042-100
Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—4: AP1000 Spurious ADS, Failed Gravity Injection (EdF)
IRWST Injection Flow Rate
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Figure 34-38
Case 3BE-4: IRWST Injection Flow Rate
RAl Number 720.042-101
Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—4: AP1000 Spuricus ADS, Failed Gravity Injection (EdF)

Break Flow
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Figure 34-39
Case 3BE-4: Break Flow Rate
RA! Number 720.042-102
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—4: AP1000 Spurious ADS, Failed Gravity Injection (EdF)

Vessel Level

Collapsed Water Level
————= Mixture Level
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Figure 34-40
Case 3BE-4: Reactor Vessel Water Level
. RAl Number 720.042-103
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—4: AP1000 Spurious ADS, Failed Gravity Injection (EdF)
Core Temperatures

Core
——=—=— Core-Exit
———————— Debris
3500
3000 -+ /‘— L 5000
B3 N I (et | 4000 =
] g/ | [45)
R y - 3000 5
o 1| o
2 1500 =
é - ; - 2000 é
1000 4
K 9 . - 1000 @
500 44 MF
o - 0
0 - ! T 1 T T T T T T T T T
0 20000 40000 60000 80000 100000
Time (s)
Figure 34-41
Case 3BE-4: Core Temperatures
- RAI Number 720.042-104
West mghouse
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—-4: AP1000 Spurious ADS, Failed Gravity Injection (EdF)
Containment Water Pool Elevations
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Figure 34-42
Case 3BE-4: Containment Water Pool Elevations
. RAl Number 720.042-105
Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—4: AP1000 Spurious ADS, Failed Gravity Injection (EdF)
Containment' Pressure
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Figure 34-43
Case 3BE-4: Containment Pressure
. RAI Number 720.042-106
Westinghouse - ,
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—4: AP1000 Spurious ADS, Failed Gravity Injection (EdF)
Containment Gas Temperature
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Figure 34-44
Case 3BE-4: Containment Gas Temperatures
. RAI Number 720.042-107
&%) Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—4: AP1000 Spurious ADS, Failed Gravity In]ectlon (EdF)
Core Mass
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Figure 34-45
Case 3BE-4: Core Mass
RA! Number 720.042-1 08
Westinghouse |
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—4: AP1000 Spurious ADS, Failed Gravity Injection (EdF)
RPV to Cavity Water Heat Transfer
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Figure 34-46
Case 3BE-4: Reactor Pressure Vessel to Cavity Water Heat Transfer
RAI Number 720.042-109
&%) westinghouse
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—4: AP1000 Spurious ADS, Failed Gravity Injection (EdF)
In—Vessel Hydrogen Generation
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Figure 34-47
Case 3BE-4: In-Vessel Hvdrogen Generation
- . RAI Number 720.942—1 10
Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—4: AP1000 Spurious ADS, Failed Gravity Injection (EdF)
Csl Released to Containment
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Figure 34-48

Case 3BE-4: Mass Fraction of CsI Released to Containment

RAI Number 720.042-111

Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—4: AP1000 Spurious ADS, Failed Gravity Injection (EdF)
Noble Gas Released to:Environment
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Figure 34-49
Case 3BE-4: Mass Fraction of Noble Gases Released to Environment
RAl Number 720.042-112
Westinghouse :
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—4: AP1000 Spurious ADS, Failed Gravity Injection (EdF)
Fission Products Released to Environment

Csl
——=—— CsOH
-------- Sb
J16E-04
- - .15E-04
J4E-04 4
A26-04 4
AE-04 4 - .1E-04
BE-05 o
BE-05 4
- - .SE_OS
AE-05 4~
2E-05 o
0 - ’l, { ! T ! ! ! T ! ! ! T ! ! ! r ! ! ! 0
0 20000 40000 60000 80000 100000
Time (s)
Figure 34-50
Case 3IBE-4: Mass Fraction of Fission Products Released to Environment
] RAI Number 720.042-113
Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE-4: AP1000 Spurious ADS, Failed .Gravity Injection (EdF)
Sr0 Release to Environment
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Figure 34-51
Case 3BE-4: Mass Fraction of SrO Released to Environment
) RAI Number 720 042-114
Westinghouse
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—-5: AP1000 SBLOCA with Failed Gravity Injection (EdF)
RCS and SG Pressure
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Figure 34-52
Case 3BE-5: RCS and Steam Generator Pressure
. RAI Number 720.042-115
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE-5: AP1000 SBLOCA with Failed Gravity Injectioil (EdF)
ADS Stage 4 Flow Rates

Water Flow
———=— Steam Flow
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Figure 34-53
Case 3BI-5: ADS Stage 4 Flow Rates
. RA! Number 720.042-116
Westinghouse o

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—-5: AP1000 SBLOCA with Failed Gravity Injection (EdF)
Accumulator / CMT Water Mass
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Figure 34-54
Case 3BE-5: Accumulator / CMT Water Mass
\ . RAl Number 720.042-117
Westinghouse
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—5: AP1000 SBLOCA with Failed Gravity Injection (EdF)
IRWST Injection Flow Rate
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Figure 34-55
Case 3BE-5: IRWST Injection Flow Rate
RAI Number 720.042-118
Westinghouse ‘
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—-5: AP1000 SBLOCA with Failed Gravity Injection (EdF)

Break Flow
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Figure 34-56
Case 3BE-5: Break Flow Rate
RAI Number 720 042-119
Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

SBE—5: AP1000 SBLOCA with Failed Gravity Injection (EdF)

Vessel -Level
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Figure 34-57

Case 3BE-5: Reactor Vessel Water Level

RAl Number 720.042-120
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE-5: AP1000 SBLOCA with Failed Gravity Injection (EdF)

Core Temperatures
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Figure 34-58
Case 3IBE-5: Core Temperatures
. RAI Number 720.042-121
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE-5: AP1000 SBLOCA with Failed Gravity Injection (EdF)
Containment Water Pool Elevations
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Figure 34-59
Case 3BE-5: Containment Water Pool Elevations
. : RAI Number 720.042-122
Westinghouse * .
12/02/2002



AP1000 DESIGN.CERTIFICATION REVIEW

Response to Request For Additional Information

3BE-5: AP1000 SBLOCA with Failed Gravity Injection (EdF)
Containment Pressure
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Figure 34-60
Case 3IBE-5: Containment Pressure
. RAI Number 720.042-123
Westinghouse
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional iInformation

3BE—5: AP1000 SBLOCA with Failed Gravity Injection (EdF)
Containment ‘Gas Temperature
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Figure 34-61
Case 3BE-5: Containment Gas Temperature
RAl Number 720.042-124
@ Westinghouse
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—5: AP1000 SBLOCA with Failed Gravity Injection (EdF)

Core
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Figure 34-62
Case 3BE-5: Core Mass
RAl Number 720.042-125
WeSTIthOUSB

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE-5: AP1000 SBLOCA with Failed Gravity Injection (EdF)
RPV to Cavity Water Heat Transfer
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Figure 34-63
Case 3BE-5: Reactor Pressure Vessel to Cavity Water Heat Transfer
. RAI Number ZZQ.042-126
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE-5: AP1000 SBLOCA with Failed Gravity Injection (EdF)
In—Vessel Hydrogen Generation
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Figure 34-64
Case 3BE-5: In-Vessel Hvdrogen Generation
RAI Number 720.042-127
&) Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—5: AP1000 SBLOCA with Failed Gravity Injection (EdF)
Csl Released to Containment -
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Figure 34-65

Case 3BE-5: Mass Fraction of Csl Released to Containment

.o RA! Number 720.042-128

29 Westinghouse -
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—5: AP1000 SBLOCA with Failed Gravity Injection (EdF)
Noble Gas Released to Environment
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Figure 34-66
Case 3IBE-S: Mass Fraction of Noble Gases Released to Environment
RAI Number 720.042-129
@ Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—5: AP1000 SBLOCA with:Failed Gravity Injection (EdF)
Fission Products Released to Environment
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Figure 34-67
Case 3BE-5;: Mass Fraction of Fission Products Released to Environment
. ; RAI Number 720.042-130
Westinghouse *
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—-5: AP1000 SBLOCA with Failed Gravity Injection (EdF)
SrO Release to Environment

FREL 4 0 0
126-04 - 12E-04
AE-04 - - 1E-04
8E-05 - - 8E-05
BE-05 { - 6E-05
4E-05 4 - 4E-05
26-05 - 2605
0—L —_—— 0
0 20000 40000 60000 80000 100000
Time (s)
Figure 34-68
Case 3BE-5: Mass Fraction of SrO Released to Environment
. RAI Number 720.042-131
29 Westinghouse
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional information

3BE—6: AP1000 SBLOCA with Failed Gravity Injection (EdF)
RCS and SG Pressure
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Figure 34-69

Case 3BE-6: RCS and Steam Generator Pressure

. RAl Number 720.042-132
Wesnnghouse R
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE-6: AP1000 SBLOCA with Failed Gravity Injection (EdF)
ADS Stage 4 Flow Rates

Water Flow
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Figure 34-70
Case 3BE-6: ADS Stage 4 Flow Rates
RAI Number 720.042-133
@ Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—6: AP1000 SBLOCA with Failed Gravity Injection (EdF)
Accumulator / CMT Water Mass
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Figure 34-71
Case 3BE-6: Accumulator / CMT Water Mass
. RA! Number 720.042-134
Westinghouse
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE-6: AP1000 SBLOCA with Failed Gravity Injection (EdF)
IRWST Injection Flow Rate
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Figure 34-72
Case 3BE-6: IRWST Injection Flow Rate
RAIl Number 720.042-135
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—6: AP1000 SBLOCA with Failed Gravity Injection (EdF)

Break Flow
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Figure 34-73
Case 3BE-6: Break Flow Rate
T RAI Number 720.042-136
Westinghouse
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE-6: AP1000 SBLOCA with Failed Gravity Injection (EdF)

Vessel Level

Collapsed Water Level
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Figure 34-74
Case 3BIE-6: Reactor Vessel Water Level
. RAI Number 720.042-137
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—6: AP1000 SBLOCA with Failed Gravity Injection (EdF)
Core Temperatures
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Figure 34-75

Case 3BE-6: Core Temperatures

. RA! Number 720.042-138
Westmghouse —~
12/02/2002 -



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—6: AP1000 SBLOCA with Failed Gravity Injection (EdF)

Containment Water Pool Elevations
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Figure 34-76
Case 3BE-6: Containment Water Pool Elevations
. RAI Number 720.042-139
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional information

3BE-6: AP1000 SBLOCA with Failed Gravity Injection (EdF)

Containment Pressure
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Figure 34-77
Case 3BE-6: Containment Pressure
. RAI Number 720.042-140
Westinghouse -
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE-6: AP1000 SBLOCA with Failed Gravity Injection (EdF)

Containment Gas Temperature
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Figure 34-78
Case 3BE-6: Containment Gas Temperature
RAI Number 720.042-141
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional iInformation

3BE—6: AP1000 SBLOCA with Failed Gravity Injection (EdF)

- Core Mass
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Figure 34-79
Case 3BE-6: Core Mass
RAI Number 720.042-142
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—6: AP1000 SBLOCA with Failed Gravity Injection (EdF)
RPV to Cavity Water Heat Transfer
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Figure 34-80
Case 3BE-6: Reactor Pressure Vessel te Cavity Water Heat Transfer
. RA!l Number 720.042-143
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE-6: AP1000 SBLOCA with Failed Gravity Injection (EdF)
In—Vessel Hydrogen Generation

MH2CR1 0 0 0
350 -
300
- - 600
250 4 ‘A
=) - e
=< 2004 )
- - 400 ~—
2 150 1 2
= : =
100 1 - 200
50 4
0 - ! T ! ! L r ! ! ! T ! t | ' | \ \ 0
0 20000 40000 60000 80000 100000
Time (s)
Figure 34-81
- Case 3BE-6: In-Vessel Hydrogen Generation
RAIl Number 720.04@-1 44\
Wesnnghouse '
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—6: AP1000 SBLOCA with Failed Gravity Injection (EdF)
Csl Released to Containment
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Figure 34-82

Case 3BE-6: Mass Fraction of Csl Released to Containment

RAI Number 720.042-145

Westinghouse
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—6: AP1000 SBLOCA with Failed Gravity Injection (EdF)
Noble Gas Released to Environment
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Figure 34-83
Case 3BE-6: Mass Fraction of Noble Gases Released te Environment
: . RAI Number 720.042-146
@ Westinghouse ‘
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—-6: AP1000 SBLOCA with Failed Gravity Injection (EdF)

Fission Products Released to Environment
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Case 3BE-6: Mass Fraction of Fission Products Released to Environment

RAI Number 720.042-147
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—6: AP1000 SBLOCA with Failed Gravity Injection (EdF)
Sr0 Release to Environment
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Figure 34-85
Case 3BE-G: Mass Fraction of SrO Released to Environment
RA! Number 720.042-148
Westinghouse .
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—7: AP1000 SBLOCA with Failed Gravity Injection (EdF)
RCS and SG Pressure
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Figure 34-86
Case 3BE-7: RCS and Steam Generator Pressure
. RAI Number 720.042-149
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—7: AP1000 SBLOCA with Failed Gravity Injection (EdF)
‘ADS Stage 4 Flow Rates
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Figure 34-87
Case 3BE-7: ADS Stage 4 Flow Rates
. RAI Number 720.042-150
Westinghouse |
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—7: AP1000 SBLOCA with Failed Gravity Injection (EdF)
Accumulator / CMT Water Mass
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Figure 34-88
Case 3BE-7: Accumulator / CMT Water Mass
RAI Number 720.042-151
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—7: AP1000 SBLOCA with Failed Gravity Injection (EdF)
IRWST Injection Flow Rate
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Figure 34-89

Case 3BE-7: IRWST Injection Flow Rate

RAI Number 720.042-152
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE-7: AP1000 SBLOCA with Failed Gravity Injection (EdF)

Break Flow
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Figure 34-90
Case 3BE-7: Break Flow Rate
. RAI Number 720.042-153
Westinghouse
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—7: AP1000 SBLOCA with Failed Gravity Injection (EdF)

Vessel: Level
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Figure 34-91
Case 3BE-7: Reactor Vessel Water Level
' RAl Number 720.042-154
@ Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—-7: AP1000 SBLOCA with Failed Gravity Injection (EdF)
Core Temperatures

Core
~—=—— Core—-Exit
-------- Debris
3500 +—
3000 + /‘— L 5000
=m0+ |« h - 4000 ~=
=Sk
<37 - ! 1 <3
5 2000 - "} i - 3000 S
S - T e e - — — - =
= 15000 |t [ o
S SRl 2000 S
£ 1000 7 [ § |fommmmmm e g
O ‘\J | - 1000 O
500 - !
[~ 1 -0
0 — 1 T I I ' I - T T T T T I I " T
0 20000 40000 60000 80000 100000
Time (s)
Figure 34-92
Case IBE-7: Core Temperatures
RAI Number 720.042-155
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—7: AP1000 SBLOCA with Failed Gravity Injection -(EdF)
Containment Water Pool Elevations
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Figure 34-93
Case 3BE-7: Containment Water Pool Elevations
. RAl Number 720.042-156
WESTIﬂgl'IDUSE L
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE-7: AP1000 SBLOCA with Failed Gravity Injection (EdF)

Containment Pressure
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Figure 34-94

Case 3BE-7: Containment Pressure

RAI Number 720.042-157

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE-7: AP1000 SBLOCA with Failed Gravity Injection (EdF)

Containment Gas Temperature
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Figure 34-95

Case 3BE-7: Containment Gas Temperature

@ Westinghouse

RAI Number 720.042-158

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE-7: AP1000 SBLOCA with Failed Gravity Injection (EdF)
Core Mass
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Figure 34-96
Case 3BE-7: Core Mass
. RAl Number 720.042-159
Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—7: AP1000 SBLOCA with Failed Gravity Injection (EdF)
RPV to Cavity Water Heat Transfer
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Figure 34-97
Case 3BE-7: Reactor Pressure Vessel to Cavity Water Heat Transfer
RAI Number 720 042-160
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—-7: AP1000 SBLOCA with Failed Gravity Injection (EdF)
In—Vessel Hydrogen Generation
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Figure 34-98
Case 3BE-7: In-Vessel Hvdrogen Generation
RA! Number 720.042-161
Westinghouse
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE-7: AP1000 SBLOCA with Failed Gravity Injection (EdF)
Csl Released to Containment
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Figure 34-99

Case 3BE-7: Mass Fraction of Csl Released to Containment

RAl Number 720.042-162

Westinghouse
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—-7: AP1000 SBLOCA with Failed Gravity Injection (EdF)
Noble Gas Released to Environment
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Figure 34-100
Case 3BE-7: Mass Fraction of Noble Gases Released to Environment
RAI Number 720.042-163
29 Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE-7: AP1000 SBLOCA with Failed Gravity Injection (EdF)

Fission Products Released to Environment
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Case 3BE-7: Mass Fraction of Fission Products Released fo Environment

@ Westinghouse

RAI Number 720.042-164
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—7: AP1000 SBLOCA with Failed Gravity Injection (EdF)
Sr0 Release to Environment
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Figure 34-102
Case 3BE-7: Mass Fraction of SrQ) Released to Environment
RAI Number 720.042-165
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE-3: AP1000 DVI Line Break. Failed Gravity Inj, No PXS Flooding (EdF)
RCS and SG Pressure
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Figure 34-103
Case 3BE-3: RCS and Steam Generator Pressure
- RAI Number 720 042-166
Westinghouse SR
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—3: AP1000 DVI Line Break, Failed Gravity Inj, No PXS Flooding (EdF)
ADS Stage 4 Flow Rates
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— — —— Steam Flow

300 —
- - 600
CEah ! Q
= - &
=< 200 4 =
. L 400 —
-.003 150 4~ =z
o~ - o?
g 100 1 | - 200 %
B | i' " =
3 g ' WA ‘! MUTAAL a
- [y LD R | MER i | L
= 0 ": L 0 §
_50 = ! ! ! 1 ! ! ! T ! ! 1 T ! ! ! T ! |
0 20000 40000 60000 80000 100000
Time (s)
Figure 34-104
Case 3BE-3: ADS Stage 4 Flow Rate
RAIl Number 720.042-167
Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—3: AP1000 DVI Line Break, Failed Gravity Inj, No PXS Flooding (EdF)
Accumulator / CMT Water Mass
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Figure 34-105
Case 3BE-3: Accumulator / CMT Water Mass
) . RAINumber72Q042468
Westinghouse
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE-3: AP1000 DVI Line Break, Failed Gravity Inj, No PXS Flooding (EdF)
IRWST Injection Flow Rate
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Figure 34-106
Case 3BE-3: IRWST Injection Flow Rate
RAI Number 720.042-169
Westinghouse
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“AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE-3: AP1000 DVI Line Break. Failed Gravity Inj, No PXS Flooding (EdF)
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Figure 34-107
Case 3BE-3: Break Flow Rate
RA! Number 720.042-1 70
Westinghouse |
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE-3: AP1000 DVI Line Break. Failed Gravity Inj, No PXS Flooding (EdF)
Vessel Level
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Collapsed Water Level

25 T - 80
204
E - 60
E s E
= F - 40 S
_55 8 o
 — j g
3 B ee———————— e 3
- 20
t ] T | 1 1 T ] | [l T ] ¥ i I 1 ] ] 0
20000 40000 60000 80000 100000
Time (s)
Figure 34-108

-

Case 3BE-3: Reactor Vessel Water Level

RAI Number 720.042-171
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‘AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE-3: AP1000 DVI Line Break, Failed Gravity Inj, No PXS Flooding (EdF)
Core Temperatures
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Figure 34-109
Case 3BE-3: Core Temperatures
RA! Number 720.042-172
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—3: AP1000 DVI Line Break, Failed Gravity Inj, No PXS Flooding (EdF)
Containment Water Pool Elevations
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Figure 34-110
Case 3BE-3: Containment Water Pool Elevations
. RAl Number 720.042-173
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE-3: AP1000 DVI Line Break, Failed Gravity Inj, No PXS Flooding (EdF)
Containment Pressure
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Figure 34-111
Case 3BE-3: Containment Pressure
RA! Number 720.042-174
Westinghouse |
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—-3: AP1000 DVI Line Break, Failed Gravity Inj. No PXS Flooding (EdF)
Containment Gas Temperature
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Figure 34-112
Case 3BE-3: Containment Gas Temperature
RAlI Number 720.042-175
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—3: AP1000 DVI Line Break, Failed Gravity Inj, No PXS Flooding (EdF)
) Core Mass
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Case 3BE-3: Core Mass

. - RAI Number 7_20.042-1 76
Westmghnuse < i
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—3: AP1000 DVI Line Break, Failed Gravity Inj, No PXS Flooding (EdF)
RPV to Cavity Water Heat Transfer
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Figure 34-114
Case 3BE-3: Reactor Pressure Vessel to Cavity Water Heat Transfer
RAI Number 720.042-177
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—3: AP1000 ‘DVI Line Break. Failed Gravity Inj, No PXS Flooding (EdF)
In—-Vessel Hydrogen Generation
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Figure 34-115
Case 3BE-3: In-Vessel Hvdrogen Generation
RAI Number 720.042-178
Wesnnghouse |
. 12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE-3: AP1000 DVI Line Break, Failed Gravity Inj, No PXS Flooding (EdF)
Csl Released to Containment
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Figure 34-116

Case 3BE-3: Mass Fraction of Csl Released to Containment

RAIl Number 720.042-179

Westinghouse
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE—3: AP1000 DVI Line Break, Failed Gravity Inj. No PXS Flooding (EdF)
Noble Gas Released to .Environment
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Figure 34-117

Case 3BE-3: Mass Fraction of Noble Gases Released to Environment

RA! Number Z20.042-1 80

Westinghouse :

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE-3: AP1000 DVI Line Break, Failed Gravity Inj, No PXS Flooding (EdF)
Fission Products Released to Environment
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Figure 34-118
Case 3BE-3: Mass Fraction of Fission Products Released to Environment
RAI Number 720.042-181
D) Westinghouse
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BE-3: AP1000 DVI Line Break, Failed Gravity Inj. No PXS Flooding (EdF)
Sr0 Release to Environment
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Figure 34-119
Case 3BE-3: Mass Fraction of SrO Released to Environment
RA! Number 720.042-182
@ Westinghouse ;o
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL—-1: AP1000 SBLOCA with Failed Gravity Injection (EdF)
RCS and SG Pressure
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Figure 34-120

-

Case 3BL-1: RCS and Steam Generator Pressure

RAI Number 720.042-183

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL—1: AP1000 SBLOCA with Failed Gravity Injection (EdF)
. ADS Stage 4 Flow Rates

Water Flow
———— Steam Flow
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Figure 34-121
Case 3BL-1: ADS Stage 4 Flow Rates
RA! Number 720.042-184
Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL—1: AP1000 SBLOCA with Failed Gravity Injection (EdF)

Accumulator / CMT Water Mass
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Figure 34-122
Case 3BL-1: Accumulator / CMT Water Mass
. RA! Number 720.042-185
Westinghouse
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL~1: AP1000 SBLOCA with Failed Gravity Injection (EdF)
IRWST Injection Flow Rate
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Figure 34-123
Case 3BL-1: IRWST Injection Flow Rate
. RAI Number 720.042-186
&% Westinghouse o
. 12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL—1: AP1000 SBLOCA with Failed Gravity Injection (EdF)

Break Flow
Steam
——=—=—=Liquid
140 : - 300
=10t Q)
S | - 250 =
o [
= 100 4 =2
- 200
% 80 2
o - 150 &2
= 60
= - 10
.k o
w - w
o I -5 &8
2 2 I 2
0 23 ! L T ! 1 ] | ! ] ] | ! ! ! | 1 ' | 0
0 20000 40000 60000 80000 100000
Time (s)
Figure 34-124
Case 3BL-1: Break Flow Rate
. RAI Number 720.042-187
Westinghouse

12/02/2002



'AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL—1: AP1000 SBLOCA with Failed Gravity Injection (EdF)

Vessel Level

Collapsed Water Level
—=——— Mixture Level
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Figure 34-125

Case 3BL-1: Reactor Vessel Water Level

. RAINumber72Q042488
Westmghouse T

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL—1: AP1000 SBLOCA with Failed Gravity Injection (EdF)
Core Temperatures
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Figure 34-126
Case 3BL-1: Core Temperatures
RAI Number 720.042-189
Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL-1: AP1000 SBLOCA with Failed Gravity Injection (EdF)
Containment Water Pool Elevations
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Figure 34-127
Case 3BL-1: Containment Water Pool Elevations
- RAI! Number 720.042-190
Westinghouse :
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL—1: AP1000 SBLOCA with Failed Gravity Injection (EdF)
Containment Pressure
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Figure 34-128
Case 3BL-1: Containment Pressure
RAI Number 720.042-191
Westinghouse
12/02/2002



"AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL—1: AP1000 SBLOCA with Failed Gravity Injection (EdF)
Containment Gas Temperature
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Figure 34-129
Case 3BL-1: Containment Gas Temperature
- RAI Number 720.042-192
Westinghouse :
. 12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL—-1: AP1000 SBLOCA with Failed Gravity Injection (EdF)
Core Mass
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Figure 34-130
Case 3B1.-1: Core Mass
RAI Number 720.042-193
§29) Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL-1: AP1000 SBLOCA with Failed Gravity Injection (EdF)
RPV to Cavity Water Heat Transfer
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Figure 34-131

Case 3BL-1: Reactor Pressure Vessel to Cavity Water Heat Transfer

RA! Number 720.042-194

12/02/2002




AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL—1: AP1000 SBLOCA with Failed Gravity Injection (EdF)
In—-Vessel Hydrogen Generation
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Figure 34-132
Case 3BL-1: In-Vessel Hvdrogen Generation
. RAI Number 720.042-195
Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

‘Response to Request For Additional Information

3BL—1: AP1000 SBLOCA with Failed Gravity Injection (EdF)
Csl Released to-Containment
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Figure 34-133

Case 3BL-1: Mass Fraction of Csl Released to Containment

RAI Number 720.042-196

Westinghouse «

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL—-1: AP1000 SBLOCA with Failed Gravity Injection (EdF)
Noble Gas Released to Environment
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Figure 34-134
Case 3BL-1: Mass Fraction of Noble Gases Released to Environment
. RAl Number 720.042-197
Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL—1: AP1000 SBLOCA with Failed Gravity Injection (EdF)
Fission Products Released to Environment
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Figure 34-135
Case 3BL.-1: Mass Fraction of Fission Products Released to Environment
. RAI Number 720.042-198
Westinghouse -
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL—1: AP1000 SBLOCA with Failed Gravity Injection (EdF)
SrO Release to Environment
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Figure 34-136
Case 3BL-1: Mass Fraction of SrO Released to Environment
RAl Number 720.042-199
Westinghouse

12/02/2002



‘AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL-2: AP1000 DVI Line Break with Failed Gravity Injection (EdF)
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Figure 34-137
Case 3BL-2: RCS and Steam Generator Pressure
. RAI Number 720.042-200
Westinghouse
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL—2: AP1000 DVI Line Break with Failed Gravity Injection (EdF)
ADS Stage 4 Flow Rates

Water Flow
— === Steam Flow
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Figure 34-138
Case 3BL-2: ADS Stage 4 Flow Rates
. RAI Number 720.042-201
Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL—2: AP1000 DVI Line Break with Failed Gravity Injection (EdF)
Accumulator / CMT Water Mass
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Figure 34-139

Case 3BL-2: Accumulator / CMT Water Mass

RAI Number 720.042-202

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL—R2: AP1000 DVI Line Break with Failed Gravity Injection (EdF)
IRWST Injection Flow Rate
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Figure 34-140
Case 3BL-2: IRWST Injection Flow Rate
. . RAI Number 720 042-203
Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL—2: AP1000 DVI Line Break with Failed Gravity Injection (EdF)

Break Flow
Steam
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Figure 34-141
Case 3BL-2: Break Flow Rate
RAI Number 720.042-204
@ Westinghouse )

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL—2: AP1000 DVI Line Break with Failed Gravity Injection (EdF)

Vessel Level
Collapsed Water Level
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Figure 34-142
Case 3IBL-2: Reactor Vessel Water Level
. RAI Number 720.042-205
Westinghouse

12/02/2002



‘AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL—2: AP1000 DVI Line Break with Failed Gravity Injection (EdF)
Core Temperatures
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Figure 34-143
Case 3BL-2: Core Temperatures
RA! Number 720.042-206
&2 Westinghouse S
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL—2: AP1000 DVI Line Break with Failed Gravity Injection (EdF)

Containment Water Pool Elevations
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Figure 34-144
Case 3BL-2: Containment Water Pool Elevations
. - RAl Number 720.042-207
Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL-R2: AP1000 DVI Line Break with Failed Gravity Injection (EdF)
Containment Pressure
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Figure 34-145

Case 3BL-2: Containment Pressure

RAI Number 720.042-208

@ Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL—2: AP1000 DVI Line Break with Failed Gravity Injection (EdF)

Containment Gas Temperature
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———— Upper Compartment

-------- IRWST
——-— PXS
650 - 700
. 600 - 600
® — 500 o
_§ 500 400 §
S 450 g
a 300 o
g 400 g
= —
— 350 200
300 ] ] i T ] | | T 1 | ] . [} | 1 [~ 100
40000 60000 80000 100000

Time (s)

Figure 34-146

Case 3BL-2: Containment Gas Temperature

RAI Number 720.042-209

@ Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL—2: AP1000 DVI Line Break with Failed Gravity Injection (EdF)
Core Mass
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Figure 34-147
Case 3BL-2: Core Mass
RA! Number 720.042-210
Westinghouse -
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL-2: AP1000 DVI Line Break with Failed Gravity Injection (EdF)
RPV to Cavity Water Heat Transfer
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Figure 34-148

Case 3BL-2: Reactor Pressure Vessel to Cavity Water Heat Transfer

@ Westinghouse

RAl Number 720.042-211

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL—2: AP1000 DVI Line Break with Failed Gravity Injection (EdF)
In—Vessel Hydrogen Generation
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Figure 34-149
Case 3BL-2: In-Vessel Hvdrogen Generation
. RAI Number 7?0 042-212
Wesnnghouse -

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL—R2: AP1000 DVI Line Break with Failed Gravity Injection (EdF)
Csl Released to Containment
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Figure 34-150

Case 3BL-2: Mass Fraction of Csl Released to Containment

‘ . RAI Number 720.042-213

Westinghouse
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL—2: AP1000 DVI Line Break with Failed Gravity Injection (EdF)
Noble Gas Released to Environment
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Figure 34-151
Case 3BL-2: Mass Fraction of Noble Gases Released to Environment
RA! Number 720.042-214
Westinghouse - ~
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL—2: AP1000 DVI Line Break with Failed Gravity Injection (EdF)
Fission Products Released to Environment
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Figure 34-152
Case 3BL.-2: Mass Fraction of Fission Products Released to Environment
RAI Number 720.042-215
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BL—2: AP1000 DVI Line Break -with Failed Gravity Injection (EdF)
SrO Release to Environment
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Figure 34-153
Case 3BL-2: Mass Fraction of SrO Released to Environment
. RAI Number 720.042-216
Westinghouse
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BR—1: AP1000 CL LBLOCA to Loop Compt, 2/2 Grav Inj/Rec Lines (W)
RCS and SG Pressure
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Figure 34-154
Case 3BR-1: RCS and Steam Generator Pressure
RAI Number 720.042-217
Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BR-1: AP1000 CL LBLOCA to Loop Compt. 2/2 Grav Inj/Rec Lines (W)
ADS Stage 4 Flow Rates

Water Flow
———— Steam Flow
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Case 3BR-1: ADS Stage 4 Flow Rates
. RAI Number 720.042-218
Westinghouse N
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BR-1: AP1000 CL LBLOCA to Loop Compt, 2/2 Grav Inj/Rec Lines (W)
Accumulator / CMT Water Mass
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Figure 34-156
Case 3BR-1: Accamulator / CMT Water Mass
RAI Number 720.042-219
D) Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BR—1: AP1000 CL LBLOCA to Loop Compt, 2/2 Grav Inj/Rec Lines (W)
IRWST Injection Flow Rate
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Figure 34-157
Case 3BR-1: IRWST Injection Flow Raie
. RAI Number 720 042-220
Westinghouse e
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BR—-1: AP1000 CL LBLOCA to Loop Compt. 2/2 Grav Inj/Rec Lines (W)

Break Flow
Steam
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Figure 34-158
Case 3BR-1: Break Flow Rate
. RAI Number 720.042-221
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BR—1: AP1000 CL LBLOCA to Loop Compt, 2/2 Grav Inj/Rec Lines (W)
Vessel Level

Collapsed Water Level
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Case 3BR-1: Reactor Vessel Water Level

RA! Number 720.042-222

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional information

3BR—1: AP1000 CL LBLOCA to Loop Compt. 2/2 Grav Inj/Rec Lines (W)
Core Temperatures
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Figure 34-160
Case IBR-1: Core Temperatures
RAl Number 720.042-223
Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BR-1: AP1000 CL LBLOCA to Loop Compt. 2/2 Grav Inj/Rec Lines (W)
Containment Water Pool Elevations
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Figure 34-161
Case 3BR-1: Containment Water Pool Elevations
RAl! Number ?20.042-224
Westinghouse
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For'Additional Information

3BR-1: AP1000 CL LBLOCA to Loop Compt. 2/2 Grav Inj/Rec Lines (W)

Containment Pressure
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Figure 34-162
Case 3BR-1: Containment Pressure
. RAl Number720.042-225
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BR-1: AP1000 CL LBLOCA to .Loop Compt. 2/2 Grav Inj/Rec Lines (W)
Containment Gas Temperature
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Figure 34-163

Case 3BR-1: Containment Gas Temperature

RAI Number 720 042-226

12/02/2002



AP1 006 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BR—1: AP1000 CL LBLOCA to Loop Compt, 2/2 Grav Inj/Rec Lines (W)
Core Mass

Core

Lower Plenum Debris
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Figure 34-164
Case 3BR-1: Core Mass
\ RAI Number 720.042-227
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BR—1: AP1000 CL LBLOCA to Loop Compt. 2/2 Grav Inj/Rec Lines (W)
RPV to Cavity Water Heat Transfer
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Figure 34-165
Case 3BR-1: Reactor Pressure Vessel to Cavity Water Heat Transfer
RAI Number 720 042-228
Westinghouse S
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BR-1: AP1000 CL LBLOCA to Loop Compt., 2/2 Grav Inj/Rec Lines (W)
In—Vessel Hydrogen Generation
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Figure 34-166
Case 3BR-1: In-Vessel Hvdrogen Generation
. RAI Number 720.042-229
Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BR-1: AP1000 CL LBLOCA to Loop Compt. 2/2 Grav Inj/Rec Lines (W)
Csl Released to Containment
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Figure 34-167
Case 3BR-1: Mass Fraction of Csl Released to Containment
» RAI Number 720.042-230
€29 westinghouse B
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BR—1: AP1000 CL LBLOCA to Loop Compt, 2/2 Grav Inj/Rec Lines (W)
Noble Gas Released to Environment

MCR 0 0 0
143301
E E
~ - - 329147 =
o 149300
g 2
= = =)
B - 329146 =
149300
- _ 329145
149299 ] 1 ! T ! ] ! T ! ! ! T ] ! ! T ! | !
0 20000 40000 60000 80000 100000
Time (s)
Figure 34-168
Case 3BR-1: Mass Fraction of Noble Gases Released fo Environment
RAI Number 720.042-231
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BR-1: AP1000 CL LBLOCA to Loop Compt. 2/2 Grav Inj/Rec Lines (W)
Fission Products Released .to Environment
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Figure 34-169
Case 3BR-1: Mass Fraction of Fission Products Released to Environment
. RA! Number 720.042-232
@ Westinghouse ,
12/02/2002 -



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BR—1: AP1000 CL LBLOCA to Loop Compt, 2/2 Grav Inj/Rec Lines (W)
Sr0 Release to Environment
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Figure 34-170
Case 3BR-1: Mass Fraction of SrO Released to Environment
RAl Number 720.042-233
Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BR—1a: AP1000 CL LBLOCA with Failed Accumulators (EdF)
RCS and SG Pressure
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Figure 34-171
Case 3BR-1a: RCS and Steam Generator Pressure
oo RA! Number 720.042-234
Westinghouse S
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BR—1a: AP1000 CL LBLOCA with Failed Accumulators (EdF)
ADS Stage 4 Flow Rates
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Figure 34-172
Case 3BR-1a: ADS Stage 4 Flow Rates
RAl Number 720.042-235
Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BR-1a: AP1000 CL LBLOCA with Failed'Accumulators (EdF)
Accumulator / CMT Water Mass
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Figure 34-173
Case 3BR-1a: Accumulator / CMT Water Mass
- RA! Nu[nber 720.042-236
Westinghouse f |
) 12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BR—1a: AP1000 CL LBLOCA with Failed Accumulators (EdF)
IRWST Injection Flow Rate
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Figure 34-174
Case 3BR-1a: IRWST Injection Flow Rate
RAl Number 720.042-237
Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BR—1a: AP1000 CL LBLOCA with Failed Accumulators (EJF)

Break Flow
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Figure 34-175

Case 3BR-1a: Break Flow Rate

. RAIl Number 7‘20.042-238
Wesnnghouse ‘

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BR—1a: AP1000 CL LBLOCA with Failed Accumulators (EdF)

Vessel Level
Collapsed Water Level
———— Mixture Level
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Figure 34-176

Case 3BR-1a: Reactor Vessel Water Level

. RAl Number 720.042-239
@ Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION.REVIEW

Response to Request For Additional Information

3BR-1a: AP1000 CL LBLOCA with Failed Accumulators (EdF)
Core Temperatures
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Figure 34-177
Case 3BR-1a: Core Temperatures
i S ) RAl Number 720.042-240
Westinghouse *' *

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BR—1a: AP1000 CL LBLOCA with Failed Accumulators (EdF)
Containment Water Pool Elevations
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Figure 34-178
Case 3BR-1a: Containment Water Pool Elevations
RAI Number 720.042-241
Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For ‘Additional Information

3BR—1a: AP1000 CL LBLOCA with Failed Accumulators (EdF)
 Containment Pressure
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Figure 34-179
Case 3BR-1a: Containment Pressure
. RAI Number 720 042-242
§29 Westinghouse -

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BR—1a: AP1000 CL LBLOCA with Failed Accumulators (EdF)
Containment Gas Temperature
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Figure 34-180

Case 3BR-1a: Containment Gas Temperature

RAl Number 720.042-243

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BR—1a: AP1000 CL LBLOCA with Failed Accumulators.(EdF)
‘ Core ‘Mass

——— Core
———— Lower Plenum Debris
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Figure 34-181
Case 3BR-1a: Core Mass
RA! Number 720.042-244
€3 westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BR—1a: AP1000 CL LBLOCA with Failed Accumulators (EdF)
RPV to Cavity Water Heat Transfer
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Figure 34-182
Case 3BR-1a: Reactor Pressure Vessel to Cavity Water Heat Transfer
RAI Number 720.042-245
Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BR—1a: AP1000 CL LBLOCA with Failed: Accumulators (EdF)
In—Vessel Hydrogen Generation
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Figure 34-183
. Case 3BR-1a: In-Vessel Hydrogen Generation
. RAI Nurpber 720.042-246
&) Westinghouse .
. A 12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BR—1a: AP1000 CL LBLOCA with Failed Accumulators (EdF)
Csl Released to Containment
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Figure 34-184

Case 3BR-1a: Mass Fraction of Csl Released to Containment

RAI Number 720.042-247

@ Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BR—1a: AP1000 CL IBLOCA with Failed Accumulators (EdF)
Noble Gas Released to Environment
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Figure 34-185
Case 3BR-1a: Mass Fraction of Noble Gases Released o Environment
. RAl Number 720 042-248
Westinghouse \
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BR—1a: AP1000 CL LBLOCA with Failed Accumulators (EdF)
Fission Products Released to Environment
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Figure 34-186
Case 3BR-1a: Mass Fraction of Fission Products Released to Environment
; RAI Number 720.042-249
Westinghouse
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3BR-1a: AP1000 CL LBLOCA with Failed Accumulators (EdF)
Sr0 Release to Environment
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Figure 34-187
Case 3BR-1a: Mass Fraction of SrO Released fo Environment
. R/§| Number 720.042-250
Westinghouse IR
’ 12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—1: AP1000 Vessel Rupture (EdF)
RCS and SG Pressure
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Figure 34-188
Case 3C-1: RCS and Steam Generator Pressure
RAl Number 720.042-251
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—1: AP1000 Vessel Rupture (EdF)
ADS Stage-4 Flow Rates

Water Flow
—— == Steam Flow
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Figure 34-189
Case 3C-1: ADS Stage 4 Flow Rates
- RAI Number 720.042-252
Westinghouse L
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—1: AP1000 Vessel Rupture (EdF)
Accumulator / CMT Water Mass
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Figure 34-190
Case 3C-1: Accumulator / CMT Water Mass
RAI Number 720.042-253
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—1: AP1000 Vessel Rupture (EdF)

IRWST Injection Flow Rate
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Figure 34-191
Case 3C-1: IRWST Injection Flow Rate
- RAI Number 720.042-254
Westinghouse :
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—1: AP1000 Vessel Rupture (EdF)
Break Flow
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Figure 34-192
Case 3C-1: Break Flow Rate
. RAI Number 720.042-255
Westinghouse
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"‘AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—1: AP1000 Vessel Rupture (EdF)
Vessel Level

Collapsed Water Level
———— Mixture Level
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Figure 34-193
Case 3C-1: Reactor Vessel Water Level
RAl Number 720.042-256
Westinghouse o
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—1: AP1000 Vessel Rupture (EdF)
Core Temperatures
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Figure 34-194
Case 3C-1: Core Temperatures
RAl Number 720.042-257
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—1: AP1000 Vessel Rupture (EdF)
Containment Water Pool Elevations
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Figure 34-195
Case 3C-1: Containment Water Pool Elevations
RA] Number 720.042-258
Wesnnghouse -
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—1: AP1000 Vessel Rupture (EdF)
Containment Pressure
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Figure 34-196

Case 3C-1: Containment Pressure

RAI Number 720.042-259

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—1: AP1000 .Vessel Rupture (EdF)
Containment Gas Temperature
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Figure 34-197
Case 3C-1: Containment Gas Temperature
. RAI Number 720.042-260
Westinghouse - T T
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—1: AP1000 Vessel Rupture (EdF)
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Figure 34-198

Case 3C-1: Core Mass

Westinghduse

RAI Number 720.042-261

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—1: AP1000 Vessel Rupture (EdF)
RPV to Cavity Water Heat Transfer
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Figure 34-199

Case 3C-1: Reactor Pressure Vessel to Cavity Water Heat Transfer

RAI Number 720 042-262

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—1: AP1000 Vessel Rupture (EdF)
In—Vessel Hydrogen Generation
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Figure 34-200
Case 3C-1: In-Vessel Hyvdrogen Generation
RAI Number 720.042-263
Westinghouse
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—1: AP1000 .Vessel Rupture (EdF)
Csl Released to Containment
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Figure 34-201

Case 3C-1: Mass Fraction of CsI Released to Containment

RAI Number 72Q 042-264

@ Westinghouse
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—1: AP1000 Vessel Rupture (EdF)
Noble Gas Released to Environment
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Figure 34-202
Case 3C-1: Mass Fraction of Noble Gas Released to Environment
RA! Number 720.042-265
Westinghouse
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—1: AP1000 Vessel Rupture (EdF)

Fission Products Released to Environment
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Figure 34-203
Case 3C-1: Mass Fraction of Fission Products Released to Environment
: RAI Number 720.042-266
Westinghouse S
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—1: AP1000 Vessel Rupture (EdF)
Sr0 Release to Environment
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Figure 34-204

Case 3C-1: Mass Fraction of SrO Released to Environment

RAl Number 720.042-267

@ Westinghouse

12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—2: AP1000 Vessel Rupture:with Containment Failure (EdF)
"RCS and SG Pressure
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------- Unbroken SG

160 =
140+ - 2000
— 1204 =
o - o=
2 004 - 1500 &
© B0 jommmmmmmmmm e oo mm e e s ceaas o
5 - - 1000 S
)_/ --------- =
R 2
a- 40 1 - 500 ©-
204
0 - 1 1 ! g ! 1 i) T 1 ] : 7 1 1 1) 7 ] 1 1 O
0 20000 40000 60000 80000 100000
Time (s)
Figure 34-205
Case 3C-2: RCS and Steam Generator Pressure
RAl Number 720.042-268
Westinghouse S
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—2: AP1000 Vessel Rupture with Containment Failure (EdF)
ADS Stage 4 Flow Rates

Water Flow
———— Steam Flow
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Figure 34-206
Case 3C-2: ADS Stage 4 Flow Rates
RAI Number 720.042-269
Westinghouse
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

~

3C—2: AP1000 Vessel Rupture with Containment Failure (EdF)
Accumulator / CMT Watér Mass
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Figure 34-207
Case 3C-2: Accumulator / CMT Water Mass
RAI Number 720.042-270
Westinghouse o *
12/02/2002 .



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional information

3C—-2: AP1000 Vessel Rupture with Containment Failure (EdF)
IRWST Inijection Flow Rate
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Figure 34-208
Case 3C-2: IRWST Injection Flow Rate
. RAI Number 720.042-271
West mghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—2: AP1000 Vessel Rupture with Containment Failure (EdF)
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Steam
———= Liquid
120000 - - 250000
“" 100000 - o
. ~
} - - 200000
=< 80000 . =
- - 150000
-2 60000 2
1 S
g ‘ - 100000 o;
2 | _ .
B= 0000 L 50000 o
2 : 2
§ 0 -Wﬁd— 0 é
_20000 [ ! ! T 1 1 i I ! ] ! T ! ! ! I i ! |
0 20000 40000 60000 80000 100000
Time (s)
Figure 34-209
Case 3C-2: Break Flow Rate
: . RAI Number 720.042-272
@ Westinghouse :
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—2: AP1000 Vessel Rupture with Containment Failure (EdF)

Vessel Level
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———— Mixture Level
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Figure 34-210
Case 3C-2: Reactor Vessel Water Level
RAl Number 720.042-273
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—-2: AP1000 Vessel Rupture with Containment Failure (EdF)
Core Temperatures
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Figure 34-211
Case 3C-2: Core Temperatures
- . RAI Numper 72(?.042-274
Westinghouse *
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—2: AP1000 Vessel Rupture with Containment Failure (EJF)
Containment Water Pool Elevations
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Figure 34-212
Case 3C-2: Containment Water Pool Elevations
RAI Number 720.042-275
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—2: AP1000 Vessel Rupture with Containment Failure (EJF)
Containment Pressure
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Figure 34-213
Case 3C-2: Containment Pressure
. RAI Number 72Q.042-276
&2 Westinghouse ~ -
A 12/02/2002 -



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—2: AP1000 Vessel Rupture with Containment Failure (EdF)
Containment Gas Temperature
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Figure 34-214

Case 3C-2: Containment Gas Temperature

RAl Number 720.042-277

@ Westinghouse
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‘AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—2: AP1000 Vessel Rupture with Containment Failure (EdF)
Core Mass
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Figure 34-215
Case 3C-2: Core Mass
- RAI Number 720.042-278
Westinghouse o
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—2: AP1000 Vessel Rupture with Containment Failure (EdF)
RPV to Cavity Water Heat Transfer
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Figure 34-216
Case 3C-2: Reactor Pressure Vessel to Cavity Water Heat Transfer
\ RAI Number 720.042-279
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—2: AP1000 Vessel Rupture with Containment Failure (EdF)
In—Vessel Hydrogen Generation
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Figure 34-217
Case 3C-2: In-Vessel Hydrogen Generation
B RAI. Number 720.042-280
Westinghouse S '
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—2: AP1000 Vessel Rupture with Containment Failure (EdF)
Csl Released to Containment
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Figure 34-218

Case 3C-2: Mass Fraction of Csl Released to Containment

. RA! Number 720.042-281

Westinghouse
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—2: AP1000 Vessel Rupture with Containment Failure (EdF)

Noble Gas Released to Environment
FREL 1 0 0
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Figure 34-219
Case 3C-2: Mass Fraction of Noble Gases Released to Environment
. RAl Number 720.042-282
39 Westinghouse |
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—2: AP1000 Vessel Rupture with Containment Failure (EdF)
Fission Products Released to Environment
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Figure 34-220
Case 3C-2: Mass Fraction of Fission Products Released to Environment
RAI Number 720.042-283
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3C—2: AP1000 Vessel Rupture with Containment Failure (EdF)
Sr0 Release to Environment
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Figure 34-221
Case 3C-2: Mass Fraction of SrO Released to Environment
RAI Number 720.042-284
&2 Westinghouse
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3D—1: AP1000 Spurious ADS—4 with Failed CMTs (EdF)
RCS and SG Pressure
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Figure 34-222
Case 3D-1: RCS and Steam Generator Pressure
RAI Number 720.042-285
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3D—1: AP1000 Spurious ADS—4 with Failed CMTs (EdF)
ADS Stage’4 Flow Rates

Water Flow
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Figure 34-223

Case 3D-1: ADS Stage 4 Flow Rates

. RAI Number 720 042-286
Wesnnghouse e
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3D-1: AP1000 Spurious ADS—4 with Failed CMTs (EdF)
Accumulator / CMT Water Mass
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Figure 34-224
Case 3D-1: Accumulator / CMT Water Mass
RAIl Number 720.042-287
§29) westinghouse *
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3D—1: AP1000 Spurious ADS—4 with Failed CMTs (EdF)
IRWST Injection Flow Rate
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Figure 34-225
Case 3D-1: IRWST Injection Flow Rate
) . RA! Nurpber 720.042-288
Westinghouse o
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3D-1: AP1000 Spurious ADS—4 with Failed CMTs (EdF)

Break Flow
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Figure 34-226

Case 3D-1: Break Flow Rate

. RAlI Number 720.042-289

29 Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3D—1: AP1000 Spurious ADS—4 with Failed CMTs (EdF)
Vessel Level
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———— Mixture Level
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Figure 34-227
Case 3D-1: Reactor Vessel Water Level
o RAI Number 720 042-290
&3 Westinghouse S
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3D—1: AP1000 Spurious ADS—4 with Failed CMTs (EdF)
Core Temperatures
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Figure 34-228
Case 3D-1: Core Temperatures
RAI Number 720.042-291
Westinghouse
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3D—1: AP1000 Spurious ADS—4 with Failed CMTs (EdF)
Containment Water .Pool Elevations
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Figure 34-229
Case 3D-1: Containment Water Pool Elevations
- . RAl Number 720.042-292
Westinghouse oL
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3D-1: AP1000 Spurious ADS—4 with Failed CMTs (EdF)
Containment Pressure
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Figure 34-230
Case 3D-1: Containment Pressure
RAI Number 720.042-293
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3D--1: AP1000 Spurious ADS—4 with Failed CMTs (EdF)
Containment Gas Temperature
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Figure 34-231
Case 3D-1: Containment Gas Temperature
) RA! Number 720.042-294
39 westinghouse |
12/02/2002



AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3D—1: AP1000 Spurious ADS—4 with Failed CMTs (EdF)
Core Mass
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Figure 34-232
Cagse 3D-1: Core Mass
. RAI Number 720.042-295
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3D-1: AP1000 Spurious ADS—4 with Failed CMTs (EdF)
RPV to Cavity Water Heat Transfer
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Figure 34-233
Case 3D-1: Reactor Pressure Vessel to Cavity Water Heat Transfer
RA! Number 720.042-296
Westinghouse S
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3D-1: AP1000 Spurious ADS—4 with Failed CMTs (EdF)
In—Vessel Hydrogen Generation
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Figure 34-234
Case 3D-1: In-Vessel Hvdrogen Generation
\' RAIl Number 720.042-297
Westinghouse
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3D—1: AP1000 Spurious ADS—4 with Failed CMTs (EdF)

CsI Released to -Containment
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Figure 34-235

Case 3D-1: Mass Fraction of Cs] Released to Containment

RAI Number 720.042-298
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AP1000 DESIGN CERTIFICATION REVIEW

Response to Request For Additional Information

3D—-1: AP1000 Spurious ADS—-4 with Failed CMTs (EdF)
Noble Gas Released to Environment
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Figure 34-236
Case 3D-1: Mass Fraction of Noble Gases Released to Environment
. RAl Number 720.042-299
Westinghouse
12/02/2002



