GSI-191: Thermal-Hydraulic Response of PWR Reactor Coolant System
and Containments to Selected Accident Sequences, Rev. 1

APPENDIX C
MELCOR PREDICTIONS OF ICE-CONDENSER CONTAINMENT RESPONSE
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Fig. C.1—4: Containment Atmospheric Temperat
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Fig. C.1=5: Pool Depth
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Fig. C.1=7: Spray Flow
] ] 1 1

i

Flow (10°gpm)

O NN W M o0 O 0.0

OU'lO(J'IOU'IOU'IO(.ﬂOU'IOU'lO
|

Time (min)
Cold Leg DEGB — lce Condenser Containment
HWJIDXKNM  08/23/99 08:43:56 MELCOR PC
CFVALU.300

C-8



107
105
102
100

97.

92

Temperature (degF)

85.
82.
80 .
77.
75.

95.

90.
87.

.5
.0
.5
.0
)
0
. 5
0
5]
0
5
0
S5
0

Fig. C.1—-8: Spray Temperature
1 1 ¥ 1 ]

Time (min)

Cold Leg DEGB — Ice Condenser Containment

HWJIDXKNM
CFVALU.304

08/23/99 08:43:56 MELCOR PC

C-9

Y S T



¢ |

Cold Leg DEGB —

HW JIDXKNM

CFVALU.542

Fig. C.1—9:
1

Recirculation Flow
| ]

Time (min)

lce Condenser Containment

08/23/99 08:43:56 MELCOR PC

C-10

30



Fig. C.1—10: Fraction of lce Remaining
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Fig. C.1—11: RHR and Spray HX Heat Removal Rate
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Fig. C.1—12: Flow Vel at lce Condenser Entrance
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Fig. C.1—13: Paint Temperature.
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Fi'g. C.1—14: Cum Heat Addition to Containment
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. Fig. C.1—15: Containment Pressure
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F%'iig. C.1—16: Containment Atmospheric Temperature
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Fig. C.1—17: Pool Depth
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Fig. C.1—18: Pool Temp
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Fig. C.1—19: Spray Flow
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| Fig. C.1—21: Recirculation Flow
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Fig. C.1-23: RHR and Spray HX Heat
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Fig. C.1—-24: Flow Vel at Ice Condenser Entrance
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Fig. C.1—26: Paint Temperature
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Fig. C.2—1: Cum Water Addition to Containment
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Fig. C.2—4: Containment Atmospheric Temperature
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Fig. C.2—6: Pool Temp
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Fig. C.2—7: Spray Flow
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Fig. C.2—10: Fraction of lce Remaining -
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Fig. C.2—11: RHR and Spray HX Heat Removal Rate
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Fig. C.2—12: Flow Vel at lce Condenser Entrance
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Fig. C.2—13: Paint Temperature
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12 Fig. C.2—14: Cum Heat Addition to Containment
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Fig. C.2—15: Containment Pressure
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Fig. C.2—16: Containment Atmospheric Temperature
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Fig. C.2—17: Pool Depth
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Fig. C.2—18: Pool Temp
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Fig. C.2—19: Spray Flow
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Fig. C.2—22: Fraction of
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Fig. C.2—235:
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Fig. C.2—25: Containment Relative Humidity
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Fig. C.3—1: Cum Water Addition to Containment
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to Containment
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Fig. C.3—2: Cum Heat Addition
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Fig. C.3—3: Containment Pressure
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Fig. C.3—4: Containment Atmospheric Temperature
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Fig. C.3—5: Pool Depth
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Fig. C.3—6: Pool Temp
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Fig. C.3—7: Spray Flow
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Fig. C.3—8: Spray Flow
1 L] 1

7.0 , - :
6.5 - _
6.0 | i
5.5 _
5.0 F ..
{

. 4 .5 | -

E 4.0 F

mcn ; -

8 3.5 F |

z 5.0 F i

L_._ N
2.5 - _
2.0 F _
Y .5 | i
1.0 } _
.5 F -
0 1 1 1 L ) i \

0 5 10 15 20 25
‘ Time (hr)
Small LOCA — Ice Condenser Containment

HWJIBVXNM 08/23/99 08:20:45 MELCOR PC
CFVALU.300 ©

C-61



107 .
105.
102.
105.
97 .

A

Temperature (degf)

82 .
80 .
77 .
75.

95.
A
92.
90 .
87 .
85 .

O 01O U o W o u o uw o u o W

Fig. C.3—9: Spray Temperature
I I

L | )

0] S 10 15

Time (hr)

Small |i_OCA — |ce Condenser Containment

HWJIBVXNM
CFVALU.304

08/23/99 08:20:45 MELCOR PC

C-62

25



Flow

Fig. C.3—10:
1

Recirculation
[ ]

0

5

10

15

Time (hr)

Small LOCA — Ice Condenser Containment
08/23/99 08:20:45 MELCOR PC

HWJIBVXNM
CFVALU.542

C-63

25



Fig. C.3—11: Fraction of lce Remaining
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RHR and Spray HX Heat Removal Rate
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F|g C.3—13: Flow Vel at Ice Condenser Entrance
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Fig. C.3—14:
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Containment Relative Humidi’ry
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Fig. C.3—15: Paint Temperature
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Fig. C.4—1: Cum Water Addition to Confainment
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Fig. C.4—2: Cum Heat Addition fto Con;rcinmen’r
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Fig. C.4—3: Containment Pressure
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Fig. C.4—4: Containment Atmospheric Temperature
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Fig. C.4—5: Pool Depth
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Fig. C.4—6: Pool Tem
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Fig. C.4—7: Spray Flow
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Fig. C.4—8: Recirculation Flow
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Fig. C.4—9: Fraction of lIce Remaining
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Fig. C.4—10: Flow Vel at lce Condenser Entrance
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Fig. C.4—11: Containment Relative Humidity
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Fig. C.4—12: Paint Temperature
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Fig. C.5—1: Cum Water Addition to Containment
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Fig. C.5—2: Cum Heat Addition to Containment
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Flg C.5—4: Containment Atmospheric Temperature
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Fig. C.5—5:
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Filg. C.5—6: Pool Temp
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Fig. C.5—7: Spray Flow
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Fig. C.5—8: Spray Temperature
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Fig. C.5—9: Recirculation Flow
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Fig. C.5—10: Fraction of Ice Remaining
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Fig. C.5—1: RHR and Spray
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Fig. C.5—12: Flow Vel at Ice Condenser Entrance
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. Fig. C.5—13: Containment Relative Humidity
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Fig. C.6a—1: Cum Water Addition to Containment
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I"-';itg. C.6a—2: Cum Heat Addition to Containment
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i-'!lfg C.6a—3: Containment Pressure
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ng. C.6a—4: Containment Atmospheric Temperature
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Fig. C.6a—5: Pool Depth
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Fiq. C.6a—6: Pool Tem
3 9 CoaTR TOR PTP

A

130
1

125
120 |
115
110
105

100

Temperature (degf)

i
95 l ' _
90

85

soﬁ- | -

75 1 1 1 1 1 1
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4 .

Time (hr)
LOSP, LOFW, PORV Held Open — Ice Cond Containment
HWJPCZENM 08/23/99 15:33:26 MELCOR PC

CVH-TLIQ.020"

C-100



F

Flow (10°gpm)

N N W WM MO oo 0 N

—

ig. C.6a—7: Spray
1 ]

Flow
I ] ]

O o1 O M O UM O 1o oo uw o uw o
i

©C O =

@)

LOSP, LOFW,
HWJPCZENM
CFVALU.300 :

. 0 0.5 1.0 1.5 2.0 2.5 3.0 3.

Time (hr)
PORV Held Open — lce Cond Containment
08/23/99 15:33:26 MELCOR PC

4

C-101




Fig. C.6a—8: Spray Temperature
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Fig. C.6a—9: Recirculation Flow
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F’ig C.6a—10: Fraction of lce Remaining
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120 Fig. C.6a—11: RHR and Spray HX Heat Removal Rate
T T J !

| I 1 ] |} 1 1 1 1 ] 1 |
110 | ——— RHR HXs |-
oo - ......... spray HXs i
90 | A
£ 80 I i
= : .
B :
o 70 | -
S 60 | | -
> |
= s
g so b i T -
o= i
S 40 [ -~
et : .
o ; :
30 | -
20 H'- i
10 F -
0 | I [ ] 1 [ | [ 1 | | 1 } | t — e
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.

Time (hr)
LOSP, LOFW, PORV Held Open — lce Cond Containment

HWJPCZENM 08/23/99 15:33:26 MELCOR PC
|

C-105



Fig. C.6a—12: Flow Vel at Ice Condenser Entrance

3.00 T T L T T 7 T T T T T

- -.;;..l Ea— I, .

N N NN
N
0]
|

aﬂ
@)
L L L

Velocity (ft/s)

0.0 0.5 1.0 1.5 2.0 2.5 3.0

Time (hr)
LOSP, LOFW, PORV Held Open — lce Cond Containment
HWJPCZENM 08/23/99 15:33:26 MELCOR PC
FL—VELVAP.004

C-1086



Fig. C.6a—13: Containment Relative Humidity
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Fig.

C.6b—1: Cum Water Addition to Containment
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500 Fig. C.6b—2: Cum Heat Addition to Containment
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. Ffifg. C.6b—3: Containment Pressure
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Fig. C.6b—4: Containment Atmospheric Temperature
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Fig.‘C.Gb—S: Pool Depth
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Fig. C.6b—6: Pool Temp
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Fig. C.6b—7: Spray Flow
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Fig. C.6b—8: Spray Temperature
1 ' I ! 1

107 .
105 .
102 .
100 .

97.
95.

92 .
90 .
8% .

Temperature (degF)

85.
82.
80.
77 .

O O o .o O o o »u o uw o O
]

75.

2.0 2.5
Time (hr)
LOSP, ILOFW, Fast Cooldown — Ice Cond Containment
HWJPEMNNM 08/23/99 15:50:29 MELCOR PC
CFVALU.304 '

o
o
o
0)
o
0)

C-116



F.ig'j. C.6b—9: Recirculation Flow
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Fig. C.6b—10: Fraction of Ice Remaining
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Fig. C.6b—11 RHR and Spray HX Heat Removal Rate
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Fig. C.6b—12: Flow Vel at Ice Condenser Entrance
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Fig. C.6b—13: Containment Relative Humidity
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Fig. C.6b—14: Paint Temperature
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Fig. C.6c—1: Cum Water Addition to Containment
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Fig. C.6c—2: Cum Heat Addition to Containment
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F’ig; C.6c—3: Containment Pressure
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Fig. C.6c—4: Containment Atmospheric Temperature
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Fig. C.6c—5: Pool Depth
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Fig. C.6c—7: Spray Flow
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Fig. C.6c—9: Recirculation Flow
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Fig. C.6c—10: Fraction of lce Remaining
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Fig. C.6c—11: RHR and Spray HX Heat Removal Rate
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Fig. C.6c—12: Flow Vel at lce Condenser Entrance
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Fig. C.6c—14: Paint Temperature
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Water Addition to Containment
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Fig. C.7—2: Cum Heat Addition to Containment
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Fig. C.7—3: Containment Pressure
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Fig. C.7—5: Pool Depth
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Fig. C.7—6: Pool Temp
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Fig. C.7—9: Recirculation Flow
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Fig. C.7—10: Fraction of lce Remaining
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Fig. C.7—11: RHR and Spray HX Heat Rem
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Fig. C.7—12: Flow Vel at lce Condenser Entrance
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Fig. C.7—13: Containment Relative Humidity
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Fig. C.7—14: Paint Temperature
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GSI-191: Thermal-Hydraulic Response of PWR Reactor Coolant System
and Containments to Selected Accident Sequences, Rev. 1

APPENDIX D
MELCOR PREDICTIONS OF LARGE DRY CONTAINMENT RESPONSE -
SENSITIVITY OF SLOCA RESULTS TO FAN COOLER FAILURE
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Fig. D—1: Cum Water Addition to Containment
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Fig. D—2: Cum Heat Addition to Containment
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Fig. D—3: Containment Pressure
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Fig. D—4: Containment Atmospheric Temperature
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Fig. D—5: Pool Depth
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Fig. D—7: Spray Flow
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Fig. D—8: Recirculation Flow
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Fig. D—9: Fan Clr and RHR HX
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Fig. D—10: SG Compartment Atm Velocity
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Fig. D—11: Containment Relative Humidity
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Fig. D—12: Paint Temperature
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