
APPENDIX B

MELCOR PREDICTIONS OF LARGE DRY CONTAINMENT RESPONSE

B-1



I I I 

INTENTIONALLY LEFT BLANK 

B-2

I I



10 

9 

8 

7 

6 

5 

4 

3

2 

1 

0
0 5 10 15 20 25 

Time (min)
Cold Leg DEGB - Large Dry Containment 
HLJMFIDNM 08/12/99 12:59:51 MELCOR 
CFVALU.538

Fin. B.1-2: Cum Heat Addition to Containment

0 5 10 15 20

Cold Leg DEGB - Large 

HLJMFIDNM 08/12/99 
CFVALU.546

Time (min) 
Dry Containment 
12:59:51 MELCOR

B-3

=E .C, 

0 

4) 

0•

30

I I

CM 

ý: 
a

1.0 

0.9 

0 8 

0.7 

0 6 

0 5 

0.4 

0.3 

0.2 

0.1 

0.0
25 30
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B.2-3: Containment Pressure

4 

2 

0 

0 

Medium LOCA 
HMJIDTJNM 
CVH-P.012

10 20 30 

Time (min) 
- Large Dry Containment 

08/13/99 08:42:11 MELCOR

40 50

7-o 

E

200 

190 

180 

170 

160 

150 

140 

130 

120 

110 

100 

90 

80 

70
0 10

Medium LOCA - Large 
HMJIDTJNM 08/13/99 
CVH-TVAP.012

20 30 

Time (min) 
Dry Containment 

08:42:11 MELCOR

40

B-16

I I

16 

14 

12 

10 

8 

6

0� 

OJ 

in 

in 

0�

60

50 60



-c 
0� 
a,

5.0 

4.5 

4.0 

3.5 

3.0 

2.5 

2.0

1 . 5 -

1 .0 
0.5 

0.0 

0 10 

Medium LOCA - Large 

HMJIDTJNM 08/13/99 
CVH-LIQLEV.011 

S Fig. B.2-6: 240, , 

220 

200

I.

C3 
q> 

E

180 

160 

140 

120 

100 

80 

60

20 30 40 50 

,. Time (min) 

Dry Containment 
08:42:11 MELCOR

0

Medium LOCA - Large 
HMJIDTJNM 08/13/99 
CVH-TLIQ.011

Time (min) 
Dry Containment 

08:42:11 ]MELCOR

B-1 7

60



I I I

E 
0.

6.0 

5.5 

5.0 

4.5 

4.0 

3.5 

3.0 

2.5 

2.0 

1.5 

1.0 

0.5 

0.0

Fig. B.2-7: Spray Flow

0

Medium LOCA - Lot 
HMJIDTJNM 08/13/ 

SPR-FL.1

200 

190 

180 

170 

160 

150 

140 

130 

120 

110 

100 

90 

80 

70

10 20 30 

Time (min) 
*ge Dry Containment 
/99 08:42:11 MELCOR

Fig. B.2-8: Spray Temperature

0 10

Medium LOCA - Large 

HMJIDTJNM 08/13/99 

CFVALU.404

20 30 

Time (min) 
Dry Containment 

08:42:11 MELCOR

B-1 8

I I S 5 4 5 I I I I I

40 50 60

4> 

E

i I I I i £ i I i

I 4 I I I I I I S

40 50 60

I

i i I I I I I I I
I | ! P I •

I



10 

9 

8 

7

6

4

3 

2 

1 

0

ig. B.2-9: Recirculation Flow

0

Medium LOCA 
HMJIDTJNM 
CFVALU.542

350 

325 

300 

275 

250 

225 

200 

175 

150 

125 

100 

75 

50 

25 

0

- Lar 
08/13/

10 20 30 

Time (min) 
rge Dry Containment 
'99 08:42:11 MELCOR

40 50

RHR HX Heat Removal Rate

0

Medium LOCA - Lar 
HMJIDTJNM 08/13/

10 20 30 40 50 

Time (min) 

ge Dry Containment 
'99 08:42:11 MELCOR

B-1 9

E 

S2 

0

* 4 4 4 4 U I U I I 

* 4 4 I I I I �

60

a, 

E

lE 
a,.  

C 

a-,-

60

I I I I I I I I I = =



40 -.  I I I p 

35 

30 

- 25 

20 

15 

10 

5 

0 
0.0 0.2 0.4 0.6 0.8 1 .0 

Time (mln) 
Medium LOCA - Large Dry Containment 
HMJIDTJNM 08/13/99 08:42:11 MELCOR 
CVH-VELVAPCV.002 

1 9 0 Fig. B.2-12: Paint Temperature 

180 
- on concrete 

170on thTn steel 170 

160 

120 

1- 110 

100 

90 

80

70 
0 10 20 30 40 50 60 

Time (min) 
Medium LOCA - Large Dry Containment 
HMJIDTJNM 08/13/99 08:42:11 MELCOR 

B-20



c

S2 

C_

700 

600 

500 

400 

300 

200

100° 0 
0 

Medium LOCA - Large 
HMJIDTJNM 08/13/99 
CFVALU.546

5 10 15 20 25 

Time (hr) 
Dry Containment 

08:42:11 MELCOR

Containment Pressure

2 

0 

Medium LOCA - Large 
HMJIDTJNM 08/13/99 
CVH-P.012

5 10 15 20 25 

Time (hr) 
Dry Containment 

08:42:11 MELCOR

B-21

0, 

°-
in 

JR:

16 

14 

12 

10 

8 

6



"-o 

a) 

E

200 

190 

180 

170 

160 

150 

140 

130 

120 

110 

100 

90 

80 

70
0 5 10 15 

Time (hr) 
Medium LOCA - Large Dry Containment 
HMJIDTJNM 08/13/99 08:42:11 MELCOR 
CVH-TVAP.012

5.  

4.  

4.  

3.  

3.  

2.  

2.  

1.  

1.  

0.  

0.
0

20 25

5 10 15 20 25

Time (hr) 
Medium LOCA - Large Dry Containment 
HMJIDTJNM 08/13/99 08:42:11 MELCOR 
CVH-LIQLEV.011 

B-22

I I

0.  
a)



L.  

E 
a--

240 

220 

200 

180 

160 

140 

120

100 

80 

60 
0 

Medium LOCA - Large 

HMJIDTJNM 08/13/99 
CVH-TLIQ.011

E 

0 

I..

6.0 

5.5 

5.0 

4.5 

4.0 

3.5 

3.0 

2.5 

2.0 

1.5 

1 .0 

0.5 

0.0
0

255 10 15 20 

Time (hr) 

Dry Containment 
08:42:11 MELCOR

5 10 15 20 25 

Time (hr)

Medium LOCA - Large Dry Containment 

HMJIDTJNM 08/13/99 08:42:11 MELCOR 

SPR-FL.1

B-23



Fig. 8.2-19: Spray Temperature
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Fig. B.3-9: Fan Cir and RHR HX Heat Removal Rate 275 , ..  
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Fig. B.4-3: Containment Pressure
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Fig. B.4-9: Fan Clr HX Heat Removal Rate
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B.6a-4: Containment Atmo-
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Fig. B.6a-8: Recirculation Flow
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-ia. B.6a-12: Containment Relative Humidity,
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B.6c-2: Cum Heat Addition to Containment
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8.7-5: Pool Depth
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Fig. B.7-13: Paint Temperature
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APPENDIX C 

MELCOR PREDICTIONS OF ICE-CONDENSER CONTAINMENT RESPONSE
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C.1-13: Paint Temperature
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7.0 Fig. C.1-19: Spray Flow 
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200 Fig. C.1-23: RHR and Spray HX Heat Removal Rate
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Fig. C.1-25: Containment Relative Humidity
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Fig. C.2-9: Recirculation Flow
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Fig. C.2-13: Paint Temperature
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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.3-7: Spray Flow
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Fig. C.3-9: Spray Temperature

0 5 10 15 

Time (hr)

20

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

CFVALU.304

Fig. C.3-10: Recirculation Flow

0 5 10 15 

Time (hr)

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

CFVALU.542

C-33

p 1 I I I 

I

C3 

E

25

I I I I20 

18 

16 

14 

12 

10 

8

C:) I

0

6 

4 

2 

0
20 25



a 

U 

LL..

1.0 

0.9 

0.8 

0.7 

0.6 

0.5 

0.4

5 20 25

0.3 0.2 

0. 1 

0.0 t 
05 101 

Time (hr) 
Small LOCA - Ice Condenser Containment 
HWJIBVXNM 08/23/99 08:20:45 MELCOR PC 
CFVALU.262

0 

0 

a,

200 

180 

160 

140 

120 

100 

80 

60

40 

20 

0

Fig. C.3-12: RHR and Spray HX Heat Removal Rate

5 10 15 20 250

Time (hr) 
Small LOCA - Ice Condenser Containment 
HWJIBVXNM 08/23/99 08:20:45 MELCOR PC 

C-34

p p I p p F~IF RHR HXs 

......... spray HXs 

..  
..

II



0.2 0.4 0.6 0.8 1.0 

Time (min)

Small LOCA - Ice Condenser Containment 

HWJIBVXNM 08/23/99 08:20:45 MELCOR 
FL-VELVAP.004

PC

C.3-14: Containment Relative Humidil

5 10 15 20 25

Small LOCA 
HWJIBVXNM 
CFVALU.536

Time (hr) 
- Ice Condenser Containment 
08/23/99 08:20:45 MELCOR PC

C-35

-2

5.0 

4.5 

4.0 

3.5 

3.0 

2.5 

2.0 

1.5 

1.0 

0.5 

0.0
0.0

110 

100 

90 

80 

70 

60 

50 

40

a) 

0 
a)

30 

20 

10 

0
0



0, 

0) 

C0 

E 
I--

145 

135 

125 

115 

105

95 

85

Fig. C.3-15: Paont Temperature

0 5 10 15

Time (hr) 
Small LOCA - Ice Condenser Containment 
HWJIBVXNM 08/23/99 08:20:45 MELCOR PC 

C-36

20 25

I

on concrete 
......... on thin steel 

..

I



65 

60 

55 

50 

45 

40 

35 

30 

25 

20 

15 

10 

5 

0
0 2 4 6 8 

Time (min) 
Small-Small LOCA - Ice Condenser Containment 
HXJNAUDNM 08/24/99 13:08:43 MELCOR PC 
CFVALU.538

16 

14 

12

10

8 

6 

4

10 12 14

7ig. C.4-2: Cum Heat Addition to Containment 
I i I I q I a i a I

0 2 4

Small-Small LOCA - Ice Condenser 
HXJNAUDNM 08/24/99 13:08:43 
CFVALU.546

6 8 

Time (min) 
Containment 

MELCOR 'PC

10 12 14

'C-37

E 

a, 

V)

-o 

0 
a, =

rl



0) 
0) 

a, 
1..  

(6 
(6 
a, 

0�

1.4 

1.2 

1.0 

0.8 

0.6 

0.4 

0.2

0.0 

-0.2 

-0.4

Small-Small 
HXJNAUDNM 
CVH-P.070 

110 

105 

100 

95
.- I
LZ 

"-o 

E

90 

85 

80 

75

C

Fig. C.4-3: Containment Pressure

0 2 4 6 8 10 12 14 

Time (min) 
LOCA - Ice Condenser Containment 
08/24/99 13:08:43 MELCOR PC 

Fig. C.4-4: Containment Atmospheric Temperature

70 

65 

60 

55
0 2 4 6 8 10 12 14 

Time (min) 
Small-Small LOCA - Ice Condenser Containment 
HXJNAUDNM 08/24/99 13:08:43 MELCOR PC 
CVH-TVAP.070 

C-38

p p j p p p p p p p p p p

p p p p p p p p p p p p p p

I I

I



12 

11 

10

9 

8 

7 

6 

5 

4 

3 

2 

1 

0
14

Small-Small LOCA - Ice 
HXJNAUDNM 08/24/99 

CVH-LIOLEV.020

0, 

--

CL 

E

140 

130 

120 

110 

100

90 

80 

70

Time -(min) 
Condenser Containment 
13:08:43 MELCOR PC

0 2 4 6 8 10 12 14

Small-Small LOCA - Ice 
HXJNAUDNM 08/24/99 
CVH-TLIQ.020

Time (min) 
Condenser Containment 
13:08:43 MELCOR PC

C-39

Fig. C.4-5: Pool Depth 
I I I I i p p p * 

I I I | I I I I I I P

0� 
0,

10 120 2 4 6 8



2 4 6 8 10 12 14 

Time (min)
Small-Small LOCA - Ice Condenser Containment.
HXJNAUDNM 
CFVALU.300

08/24/99 13:08:43 MELCOR PC

1 .0

0.9 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

0.0

Fig. C.4-8: Recirculation Flow

0 2 4 6 8 10 12 

Time (min) 
Small-Small LOCA - Ice Condenser Containment 
HXJNAUDNM 08/24/99 13:08:43 MELCOR PC 
CFVALU.542 

C-40

E 

ia-

1.0 

0.9 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

0.0
0

E 
03 

0o 

0.

I I I I 1 I I I I I I I I I 

I I I I I I I I � I I I I I

14

I I



2 4 6 "8 10 12 14

Small-Small 
HXJNAUDNM 
CFVALU.262

LOCA - Ice 
08/24/99

Time (min) 
Condenser Containrm'eni 
13:08:43 MELCOR PC

0 2 4 6 8 10 12 14

Small-Small LOCA - Ice 

HXJNAUDNM 08/24/99 
FL-VELVAP.004

Time (min) 
Condenser Containment 
13:08:43 ' MELCOR PC

C-41

1 .000

0.999 

0.998 

0.997 

0.996 

._0.995 

&0 994 

0.993 

0.992 

0.991 

0.990 

0.989
0

1.4 

1.2 

1.0 

0.8

0.6 

0.42.-

0.2 

0.0 

-0.2 

-0.4



Fig. C.4-11: Containment Relative Humidity
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Fig. C.5-7: Spray Flow 
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Fig. C.5-8: Spray Temperature
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C.5-9: Recirculation Flow
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Fig. C.5-11: RHR and Spray HX Heat Removal Rate
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Fig. C.6a-5: Pool Depth1 

1

0-

9 

8 

7 

6 

5 

4 

3 

2 

1 

0
0.0 0.5 1.0 1.5 2.0 2.5

LOSP, LOFW, PORV Held 
HWJPCZENM 08/23/99 
CVH-LIQLEV.020

135 

130 

125 

120 

115
-) 

a) 

E 
I--

1 

1 

1

10 

05 

00 

95 

90 

85

80 L 75 
0.0

LOSP, LOFW, PORV Held 
HWJPCZENM 08/23/99 
CVH-TLIQ.020

3.0 3.5 4.0

Time (hr) 
Open - Ice Cond Containment 
15:33:26 MELCOR PC

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

Time (hr) 
Open - Ice Cond Containment 
15:33:26 MELCOR PC 

C-52

2 

1

p p p p p p p p � p I p p I p

10

I I



7 

6 

6 

5 

5 

4 

o. 4 

2 3 
S3 

2 

2 

0 

0

0

.5 

.0 

.5 

.0 

.5 

.0 

.5 

.0 

.5 

.0 

.5 

.0 

.5 

.0 
0.0

C.6a-7: Spray Flow

0.5

LOSP, LOFW, PORV Held 
HWJPCZENM 08/23/99 
CFVALU.300

107.  

105.  

102.  

100.  

97.  

95.  

92.  

90.  

87.  

85.  

82.  

80.  

-7"7

5 

0 

5 

0 

5 

0 

5 

0 

5 

0 

5 

0

1.0 1.5 2.0 2.5 3.0 3.5 4.0 

Time .(hr) 
Open --" Ie Cond Containment 
15:33:26 MELCOR PC

Fig. C.6a--8: Spray Temperature

75.0 I U 4 

0.0 0.5 1.0 1 5 2.0 2.5 3.0 3.5 4.0 

Time (hr) 

LOSP, LOFW, PORV Held Open - Ice Cond Containment 
HWJPCZENM 08/23/99 '15:33:26 MELCOR PC' 
CFVALU.304

C-53

I.  

E 

"a, 
I-



E 
CL 

0v 
0) 
o.

10 

9 

8 

7 

6 

5 

4 

3 

2 

1

01 
0.

Fig. C.6a-9: Recirculation Flow

0 0.5 1 .0

LOSP, LOFW, PORV Held 
HWJPCZENM 08/23/99 
CFVALU.542

1.0 

0.9 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

0.0

1.5 2.0 2.5 3.0 3.5

Time (hr) 
Open - Ice Cond Containment 
15:33:26 MELCOR PC

Fig. C.6a-10: Fraction of Ice Remainina

0.0 0.5 1.0 1.5 2.0 2.5

LOSP, LOFW, PORV Held 
HWJPCZENM 08/23/99 
CFVALU.262

3 .0 3.5

Time (hr) 
Open - Ice Cond Containment 
15:33:26 MELCOR PC 

C-54

, , p p p p p P P p p p p p p 

I p p p p 3 p p p p p p p p p

4.0

L•.

a a a a . .  

p , p p I P P p p p p p p p p

4.0

II



120 ig 

110 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
0.0

C.6a-11: RHR and Spray HX Heat Removal Rate

... sr HXs

I - !__

1 .0 1 .5 2.0 2.5 3.0 3.5 4.0 

Time (hr) 
Open -- Ice Cond Containment 
15:33:26 . MELCOR '•PC

Fig. C.6a-12: Flow Vel of Ice Condenser Entrance
3.00 

2.75 
2.50 

2'.25 

2.00 

1 .75 

1 .50 

1 .25 

1 .00 

0.75 

0.50 

0.25 

e% n %

C4

%j . V ,. .. .  
0.0 0.5 -1 .0 1 .5 2.0 2.5 3.0 3.5 

- Time (hr) 

LOSP, LOFW, PORV Held Open -- Ice Cond Containment 
HWJPCZENM 08/23/99 15:33:26 MELCOR PC 

FL--VELVAP.004

C-55

I | | | II I |

B i i I I i i i i i P n I i i i

4.0

HX Heat Removal Rate. C.6a--11: RHR and Spray
| i | I |

M 

E 

W

0.5

LOSP, LOFW, PORV Held 
HWJPCZENM 08/23/99



110 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0
0.0 0.5

LOSP, LOFW, PORV Held Open 
HWJPCZENM 08/23/99 15:33:26 
CFVALU.536

110 

105 

100 

95

85 

80

75 ' 
0.

1.0 1.5 2.0 2.5 3.0 3.5

Time (hr) 
Ice Cond Containment 

MELCOR PC

Fig. C.6a-14: Paint Temperature

0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

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

C-56

2o 

E 
-= 

-1" 

>0

4.0

I-.

a, 
�0 

a, 

a 
Ia� 
0� 
E 
a, 

I-

p p I p p p 4 p p p p p p 

on concrete 
......... on thin steel 

.. 
....  

p • •, o

4.0

I

Fig. C.6a-13:
Fig C6a-3:Containment Relative Humidity p .. . . . . . . . . . . . .. .. . . . p

90

I



:ig. C.6b-1: Cum Water Addition to Containment
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Fig. C.6b-9: Recirculation Flow
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C.6c-9: Recirculation Flow
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C.6c-11: RHR and Spray HX Heat Removal RateF 
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C.7-1: Cum Water Addition to Containment
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C.7-3: Containment Pressure
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Fiq. C.7-9: Recirculation Flow
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APPENDIX D

MELCOR PREDICTIONS OF LARGE DRY CONTAINMENT RESPONSE 
SENSITIVITY OF SLOCA RESULTS TO FAN COOLER FAILURE
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