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1.14.12
NFB

(A/B R/B)




TT-1°€°T

No. No.
No. No.
2.2
18 2.3 15 12 1.4
59 ( )
10 1.7
( )
(A/B R/B)
2.4
19 5.1 60 30
5.3
R/B
1.7
1.7.4
(A/B R/B)
60 55
(A/B R/B)
10 1.7
( )
2.4
20 5.1
5.3
A/B R/B
10 ¢ ) 1.7
1.7.4
NFB
2.4
21 2.6 15 12
( )

3.4




CI-1°€°1T

No. No.
No. No.
2.4
2.6
22 2.7
2.8 ( )
3.4
20
(A/B  R/B)
1.13
20
2 1.13.9
2.4
2.6 2 (A/B  R/B)
2.7
2.8
3.4
(A/B R/B)
1.13
3 2 1.13.10
(A/B R/B)
23
2.4
2.7
1.13
2.8 ( )
3.4
(A/B R/B)
3.1.1 1.13
3.1.2 2 2 1.13.10
(A/B  R/B)
24 2.5 1.1
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No. No.
No. No.
A/B R/B
¢ ) 11
10 1.1.4
1.1.5
CRDM
24 2.5
(A/B R/B)
1.1
10 1.1.6
25 2.5 1.1
( )
26 2.5 1.1
( )
27 2.5 1.1
( )
2.5
2 5.4 ( ) 1.1
2.5
29 5.4 ( ) L1
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GI-1°€°T

No. No.
No. No.
(A/B R/B)
RHRS-CSS 1.4
12 12 Lag
(A/B R/B)
2.7
RHRS-CSS 2.8
32 ot
5.3
RHRS-CSS
10 1.4
( )
C 13
10 10
33 2.8
A/B R/B
1.3
40 40 Lao
A/B R/B
34 2.8 1.3
( )
35 2.8 1.3




91-1°€°T

No. No.
No. No.
2. 7MPa[gage]
36 2.8 1.3
177 ( )
«C 13
37 2.8
(R/B MS
)
1.3
10
1.3.9
17
s )
38 2.8 1.3
( )
(A/B R/B)
1.3
20 15 135
(R/B)
39 3.1.2
1.3




LT-T°€°T

No. No.
No. No.
3.4
40 5.1 1.4
53 ( )
(A/B R/B)
20 20
(A/B R/B)
(A/B R/B)
4.1 1.11
41 4.2 20 20 1.11.4
(A/B  R/B)
(A/B R/B)
20 15
(A/B R/B)
5.1
42 5.2 1.4
5.3 ( )
5.1 A/B R/B
52 c/v 14
43 53 35 25 1.4.28
5.4
Cc/v
A/B R/B
1.4
44 5.2 20 15 1427

A/B R/B
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©

10 ECCS
RCP 30 @
LOCA
1.7MPa[gage] ©)
RCP LOCA 60
RCP 24 10
LOCA 10 (e)
10
30 (d)
LOCA
@) 10
(b)
©) 10
@ 30

)




€-¢°€1

ECCS ECCS 10 @ (b)
LOCA
ECCS 30 (d
LOCA
ECCS 25 e)
LOCA LOCA
25
10 @ O
(b)
ECCS (e) ECCS
@) 10
(b)
©) 10
(d) 30

e)
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LOCA ECCS

24

30

(D)

©

@
(b)
©
(d)
©)

10

10
30




G-¢'€1T

10

30

24

© ()

10
(D

O

LOCA ECCS

@
(V)
©
()]
®)

10

30

10




9-¢'€°1

©

0.15mSv/h
2.3
®)
0.15mSv/h
1.5
@) 10
(b)
© 10
() 30

©)
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50 ®
50 (e)
50
20 (e)
20
©
10

@)
(b)
©
(d)
)

10

30

10
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NTC
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MAAP
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M-RELAPS 17 18 Non-LOCA
19 20 Non-LOCA
SPARKLE-2
62
MAAP 63
10 11
GOTHIC 18
2
COCO
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(©)
Q)
®
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@

1) 3411><1.02MW 1)
2) 4
3) 80400m%/h
4 1 15.41+0.21MPa[gage] 1
5) 307.1+2.2 1)
6) 289
7) 325
8) ]
9 342 m? SG 10
2
10) 3 4
5
11) 5
12) AESJ ORIGEN-2
@
D
94 5%
[ w
1w
2) sz
3) 5.550><10% m?
4) 20jusec
5) 0.75%
6) 6 1)
7 7
D
8) 8
( 1) ATWS
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®

1) 193
2) 264
3) 17><17
4) 1.26¢cm
5) 3.648m
6) 0.950cm
7 0.057cm
8) 0.819cm
9) 0.0085¢m
10) 97.4%
11) 97%
12) 4 8wth
*

1) 60%
2)

95 t/h/

2

D MPa[gage]

[ Jwa
3)
10%
1 7/
I:I MPa[gage]
[ Jwea

4)

190 t/h/

3

D MPa[gage]

I:I MPa[gage]

5)

100%

20%
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1 DMPa[gage] : 1 7/
DMPa[gage]
2 DMPa[gage] : 1 7/
DMPa[gage]
3 DMPa[gage] I:I 3 /
DMPa[gage]
I_I
®)
1) 3044 SG 10
2) 22.2 mm
3) 1.3 mm
4) 4.38><10° m? SG 10
5) TT690
6) Dm
7 32.5 mm
8) G 6 10
9) [ 1 102 (D
10) 1 102 (D
11) [ wrafoagel 102 1)
12) 44
13) 50 t/
14) 4
(6)
1) 1190 rpm
2) Dm
3) RCP 3.30><10%gf m
4) 3460 kg m?
5) 9
6) RCP 20100 m3/h/
7 756kg/m?
8) RCP ® I |
|
I |
( 1) ATWS

1.5.1-4




™
1) 72,900
2) 49
3) 9.8kPa[gage] ( 2
4) 6
2
5)
10

®

Q)

(QI))
3

o o b

C))
1 2,100m®

2
3
4
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0.3 |
0.2 -
0.1
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n..- ..D 5 .4.
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1.5.2
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¢-¢'S°T

GN34 SN12
100 2,652MWt  ><1.02 100 3,411MWt  >=<1.02 1.29 —
15.41 0.21MPa[gage] 15.41 0.21MPa[gage] — —
302.3 2.2 307.1 2.2 — —
|
EpP FP MOX
ORIGEN2 ORIGEN2 MOX
( ) ( )
|
13 16 o
pem pem . 2.5.4 2.5.13
2.5.14
- MOX
19pcm
- 2.5.10
|
— MOX
MOX
GN34 SN12 GN34 SN12
GN34 SN12 —




€-¢'G°T

GN34 SN12

264m

342m

1.30

2.8.10

LOCA

2.8.12

GN34

SN12

GN34 SN12
GN34  SN12




7=¢°G°1T

GN34 SN12
2.1.5
1
95t h 95t h
:MPa[gage] DMPa[gage]
3.2.1
157t h 190t h 1.21
DMPa[gage] DMPa[gage]
2.5.9 2.5.21
GN34 SN12 GN34 SN12
GN34 SN12




G-¢'G°T

GN34 SN12

LOCA

2.6.5 2.6.7
2.6.9 2.6.11
1.24 2.6.12 2.6.13
4.04MPa[gage] 4.04MPa[gage] 1.39 2 6.15 2 6.17
29.0m 26.9m
2.6.19 2.6.21
2.6.22 2.6.23
2.6.25 2.6.27
2.6.29 2.6.31
2.6.32 2.6.33
GN34 SN12 GN34 SN12
GN34 SN12

1.39




9-¢'G°T

GN34 SN12

m h 220m  h m h 360m h
MPa[gage] 19.4MPafgage] MPa[gage] 15.8MPa[gage]
m h 150m h m h 280m h
MPa[gagel 16.9MPa[gage] MPa[gage] 13_5MPafgage] - 2.1.11
N 2.1.5 2.1.14
LOCA
LOCA
N 2.4.14
ECCS
LOCA
LOCA

GN34

SN12

GN34 SN12
GN34 SN12




L-¢°S°T

GN34 SN12

|
- LOCA
m h 1,730m h m h 2,500m h
MPa[gage] 1.2MPa[gage] MPa[gage] 1.5MPa[gage]
m h 830m h m h 1,010m h
MPa[gage] 0.7MPa[gage] MPa[gage] 0.9MPa[gage]
- 2.8.10 2.8.12
m ECCS
1
200m h 200m h
||
1
30m h 30m h
GN34 SN12 GN34 SN12

GN34 SN12




8-¢'G°T

GN34 SN12
|
48t 50t 1.39
|
10 10
D MPa[gage] D MPa[gage]
15 20
|
20 20
I:IMPa[gage] I:IMPa[gage]
DMPa[gage] DMPa[gage]
:lMPa[gage] :lMPa[gage]
||
1.32
280m h 370m h
|
1.2
160m h 200m  h °
|
GN34 SN12 GN34 SN12
GN34 SN12

1




6-¢°S°T

GN34 SN12
||
0.245MPa[gage] 0.392MPa[gage]
127 144 0.91
80,100m 72,900m
- 3.4.11
m ECCS
1.27
In o In n
GN34 SN12 GN34 SN12
GN34 SN12 —




0T-¢'S°T

GN34 SN12
-
- 3.1.1.9 3.1.1.10
3.1.2.8 3.1.2.9
-
100 155 100 168 —
1.9Mw 8.1mw 4. 1MW 11.2mMw
2.2.27 2.2.28
-
0.93 - 3.1.1.9 3.1.1.10
140m h 130m h 3.1.1.11 3.1.1.12
3.1.2.8 3.1.2.9
-
- 3.5.2
GN34 SN12 GN34 SN12

GN34  SN12 —




T1-¢°G°1T

GN34 SN12

1.2kg h
vol 0.15MPa[abs]

12
550W
vol wet

1.2kg h
vol

13
550W
vol

0.15MPa[abs]

wet

GN34

SN12

GN34 SN12
GN34 SN12




¢1-¢'S°1T

GN34 SNi12
MOX MOX
486Wd t
556Wd t 48GWd  t
30,000
40,000 0.75 55GWd  t
MOX 30,000
157 1.23
193
Cs-137
N 3.1.1.28 3.1.1.29
80,100m 72,900m
1.27
1,250m 1,450m
o 3.1.1.28 3.1.1.29
GN34 SN12 GN34 SN12

GN34 SN12




€1-¢°G°1T

GN34 SNI12
cv
PCCV
11,200m 15,300m 1.37 SCv
PCCV  CV
oV
Cs-137 v v
cv
cv
0.44
226m min 100m min 62
78
3.1.1.28 3.1.1.29
GN34 SN12 GN34 SN12

GN34 SN12




13pcm 16pcm

95t h 95t h

157t h 150t h

Sl CH Sl S
SCV
PCCV
48GWd t MOX

550Wd 4860d t

157 193
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G1-¢°G°T

No.

CH/SI
SI

SCV  PCCV

ECCS

ECCS

ISLOCA SGTR

o

ISLOCA

SGTR

10

Cs-137

11

12

13

14

15
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81-¢°G°T

LOCA

1,200

380

390

15

1.2
20.59MPa[gage]

16.2MPa[gage]

16.3MPafgage]

400

10

1S-LOCA

1S-LOCA




6T-¢°G°1

16
15.9MPa[gage]| _

16
15.9MPa[gage]

12

MPa[gagel)
MPa[gage]

0 30 60 90 120 150 180

2.8.10 LOCA
2.8.7 LOCA




0¢-¢°S°1T

300 -

500
250

400
200 -

300

150 62

150 20!

100
® & Q)
— 10

0 30 60 90 120 150 180

2.8.12 LOCA
2.8.9 LOCA




1¢-¢°9°1T

1,200

380

390

15

1.2
20.59MPa[gage]

16.7MPa[gage]

16.8MPafgage]

19.8

9.2




¢¢-¢’S°1

20 -
24
16.4MPa[gage]

15

10 -

a[gage]

0 20 40 60 80 100

2.1.4

20 -
25
16.4MPa[gage]
18 / 30
16 ‘(/////
14
12

10

8
(WPa[gage])

6
4
2
0 | | | | | | | |
0 30 60 90 120 150 180 210 240
)
2.1.5




€¢-¢°S°1

kg/s

60

50

40

30

10

20

40

2.1.10

60

80

100

kg/s

100

80

60

40

20

218
554m*

40




v¢-¢°G°1

600

500

400

300

200

100

0 20

40

2.1.13

60

80

100

600

500

400

300

200

100

218

0 30 60 90 120 150 180 210 240

2.1.14

160
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2.0MPafgage]

1.4MPa[gage]

1.8MPa[gage]




9¢-¢°S°1

20

15

10

(MPa[gage])

1.7

7.8
1.4MPa[gage]

3.2.1

NSy

1.7

6.7
1.8MPa[gage]

3.3
15
10
(MPa[gage])
5

.OMPa[gage]
0 ! ! ! 1
0 2 4 6 8 10

3.2.1




HPME DCH

HPME High Pressure Melt Ejection HPME
DCH Direct Containment Heating DCH

2.0MPa[gage]

2.0MPa[gage]

2_0MPa[gage]

FCI

HPME DCH

2.0MPa[gage]
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FCI



8¢-¢°ST

FCI

\4

v

HPME
DCH

\4

v

\4

A\ 4

A\ 4

HPME

DCH

v




6¢-¢°G°T

HPME

DCH

Ricou-Spalding




DCH

HPME
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[] []
[ [
[ ] [ ]
[ ] [ ]
Lk Lk
[] [ ]
[] []
[ ] []
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20

15

10

(MPa[gage])

2._0MPa[gage]

5.6
1.9MPa[gage]

6.7
1.8MPa[page]
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8 10

6.8



4.4MPa[gage]
4.04MPa]gage]

20
3.3

15

10
MPa[gage
(MPa[gage]) -

1._8MPafgage]
5
2 OMPa[gage]
1
0 l l l
0 2 4 6 8 10
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20

15

10

(MPa[gage])

20

15

10

(MPa[gage])

2.0MPafgage]

7.0

1._8MPafgage]

6.5
1.9vPa[gage]
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10



HPME DCH

50
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DCH

ol

L

50

10

f<(L D) [ |

[ ]
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8€-¢°9°1

1.2
20.59MPa[gage]

18.5MPafgage]

18.6MPa[gage]

1,200

360

15

18.3

21.5




6€-¢°G°1

1.2
20.59MPa[gage]

18.5MPafgage]

18.9MPafgage]

1,200

360

15

18.3

21.5




0v-¢°G°1

(MPa[gage])

18.5MPa[gage]

101

100

2.5.8

200

300

(

)

400

500

600

25

20
15 i
18.6MPa[gage] 107
10 — /f
(MPa[gage])
5 -
0 ! ! ! ! ! |
0 100 200 300 400 500 600
)
2.5.9




v-2°G71

(MPa[gage])

25

10

18.5MPa[gage]

118

100 200

2.5.20

300

(

)

400

500

600

(MPa[gage])

25

20

15

10

18.9MPa[gage] 127

0 100 200 300 400 500 600

(D)

2.5.21




cr-¢°9°1

ECCS

inch

1,200

380

581

15

0.1

1.2
20.59MPa[gage]

16.2MPa[gage]

16.3MPafgage]

3.1

2.9

60




EV-¢°9°1

ECCS

inch

1,200

731

891

15

0.1

1.7

1.2
20.59MPa[gage]

16.2MPa[gage]

16.3MPafgage]

3.6

3.3

60




-9 1

ECCS

inch

1,200

496

390

15

0.1

1.2
20.59MPa[gage]

16.2MPa[gage]

16.3MPafgage]

7.0

7.2

180
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15.9WPa[gagel]|

MPa[gage]

12—\/

8 2.5
4
11
' — 23
0 | | | | . .
0 10 20 30 0 o o

2.6.4

16
15.9MPa[gage]

1
1
1
1
|I
12 i~ Il‘
1
1
1
1
1
1

MPa[gage]

23

2.6.5

inch

50

60
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400 — ECCS

400 - \

N 300 -
300
o0 | )\ s
200 ;
: ,«w—w%'x‘»ﬁ!"'"’*"""""‘“"“)"r-‘~--'.'-~f.-,.
- :v/l.'
el kg/s
kg/s ’ 100
100
5.9
4.5 ~ 23
. 23 0 | \ |
0 l \ I \ \ \ | 0 40 50 60
0 10 20 40 50 60

2.6.6 ECCS 2.6.7 ECCS inch




22

20

10

inch

2.6.9

60

20

2.6.8
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8V-¢°G°1

1200 - ------m=mommmmssssooo—meooooooeoooooo 2T

1000

800 -

380
600 -

Vo

200 -

4.5

23

2.6.10

1200

1000

800

600

400

200

581 22

22

23

40 50

2.6.11 inch

60
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12

12 -

11 /
8 11
MPa[gage] / /

er 1

H

4r MPa[gage]
23 4l
0 | | | t 1
0 10 20 30 40 50 60 . | | ‘ | |
0 10 20 30 40 50
2.6.11
2.6.12 inch
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400 -
300 300 L
200 12 200 -
1.3
kg/s kg/s
100 / 100 -
—
\ \ \\N\F\ ‘ | 0 | ‘ ‘ ‘
0 ‘ 1 2
0 10 20 30 40 50 60 0 0 0 30 40 50
2.6.12 2.6.13 inch
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NV

~
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0T-6°G°1

(A1 AN QD o |

45> 13 30 8.5 16™ 0.030 45 45> 13 30 30 16" 0.030
44> 13 30 8.5 16™ 0.030 44 44> 13 30 30 16" 0.030
43> 13 30 8.5 16™ 0.031 43 43% 13 30 30 16™ 0.031
42> 13 30 8.5 16" 0.031 42 42> 13 30 30 16™ 0.031
41> 13 30 8.5 16" 0.031 41 41> 13 30 30 16™ 0.031
40> 13 30 8.5 16™ 0.033 40 40> 13 30 30 16™ 0.033
39> 13 30 8.5 16™ 0.033 39 39> 13 30 30 16™ 0.033
38> 13 30 8.5 16™ 0.034 38 38> 13 30 30 16™ 0.034
37> 13 30 8.5 16™ 0.034 37 37> 13 30 30 16" 0.034
36> 13 30 8.5 16™ 0.034 36 36> 13 30 30 16™ 0.034
35> 13 30 8.5 16™ 0.035 35 35> 13 30 30 16™ 0.035
34> 13 30 8.5 16™ 0.035 34 34> 13 30 30 16" 0.035
33> 13 30 8.5 16™ 0.036 33 33> 13 30 30 16™ 0.036
32> 13 30 8.5 16™ 0.036 32 32> 13 30 30 16™ 0.036
31> 13 30 8.5 16™ 0.036 31 31> 13 30 30 16™ 0.036
30> 13 30 8.5 16™ 0.037 30 30> 13 30 30 16™ 0.037
29> 13 30 8.5 16™ 0.037 29 29> 13 30 30 16™ 0.037
28> 13 30 8.5 16™ 0.038 28 28> 13 30 30 16™ 0.038
27>< 13 30 8.5 16™ 0.038 27 27> 13 30 30 16™ 0.038
26>< 13 30 8.5 16™ 0.038 26 26> 13 30 30 16™ 0.038
25> 13 30 8.5 16™ 0.040 25 25> 13 30 30 16™ 0.040
24> 13 30 8.5 16™ 0.040 24 24> 13 30 30 167 0.040
23> 13 30 8.5 16™ 0.041 23 23> 13 30 30 167 0.041
22> 13 30 8.5 16™ 0.041 22 22> 13 30 30 167 0.041
21> 13 30 8.5 16™ 0.041 21 21> 13 30 30 16" 0.041
20> 13 30 8.5 167 0.042 20 20> 13 30 30 16" 0.042
19> 13 30 8.5 16" 0.042 19 19> 13 30 30 16" 0.042
18> 13 30 8.5 16™ 0.042 18 18> 13 30 30 16" 0.042
17> 13 30 8.5 16" 0.043 17 17> 13 30 30 16™ 0.043
16> 13 30 8.5 16" 0.043 16 16> 13 30 30 16™ 0.043
15> 13 30 8.5 16™ 0.043 15 15> 13 30 30 16™ 0.043
14> 13 30 8.5 16™ 0.044 14 14> 13 30 30 167" 0.044
13> 13 30 8.5 16™ 0.044 13 13> 13 30 30 16" 0.044
12> 13 30 8.5 16™ 0.044 12 12> 13 30 30 16" 0.044
11> 13 30 8.5 16™ 0.045 11 11> 13 30 30 16" 0.045
10< 13 30 8.5 16" 0.045 10 10 13 30 30 16" 0.045
> 13 30 8.5 16™ 0.047 >~ 13 30 30 167 0.047
> 13 30 8.5 16™ 0.047 >~ 13 30 30 167 0.047
> 13 30 8.5 16" 0.048 > 13 30 30 16™ 0.048
> 13 30 8.5 16™ 0.050 =< 13 30 30 167 0.050
=< 13 30 8.5 16™ 0.052 > 13 30 30 167 0.052
> 13 30 8.5 16™ 0.057 >~ 13 30 30 167 0.056
=< 13 30 8.5 487 0.090 16™ 0.066 >~ 13 30 30 4872 0.087 167 0.065
> 13 30 8.5 487 0.141 16™ 0.093 =< 13 30 30 487 0.137 16™ 0.091
> 13 30 8.5 487 0,267 167 0,181 > 13 30 30 487 0.256 16 0.173
8.5 49°° 2.352 16™ 1.112 30 497 1.344 16~ 0.784

8.5 482 2.165 16™ 1.064

8.5 482 1.992 16™ 0.948
7.007 5.132 1.824 2.780

MW 12. 139MW MW 4_604MW

MOX 48 1/3 2 3 1/3 64 16 3 3 193



T1-6°G9°1

Mw Mw
12 12> 13 30 8.5 64™ 0.048 12 12>< 13 30 30 64" 0.048
11 11>< 13 30 8.5 64" 0.049 11 11>< 13 30 30 64" 0.049
10 10>< 13 30 8.5 64" 0.051 10 10>< 13 30 30 64" 0.051
> 13 30 8.5 64" 0.053 > 13 30 30 64" 0.053
> 13 30 8.5 64" 0.056 =< 13 30 30 64" 0.056
> 13 30 8.5 64" 0.059 =< 13 30 30 64" 0.059
> 13 30 8.5 64" 0.065 > 13 30 30 64" 0.065
> 13 30 8.5 64" 0.073 > 13 30 30 64" 0.073
> 13 30 8.5 64" 0.087 > 13 30 30 64" 0.087
> 13 30 8.5 64" 0.119 > 13 30 30 64" 0.116
> 13 30 8.5 64" 0.188 =< 13 30 30 64" 0.184
> 13 30 8.5 64" 0.356 > 13 30 30 64" 0.342
8.5 657 3.121 30 65~ 1.784
8.5 64" 2.886
8.5 64" 2.655
9.866 2.967
MW MW
> 13 30 407 0.034 > 13 30 407 0.034
> 13 30 40° 0.035 > 13 30 407 0.035
> 13 30 407 0.037 > 13 30 407 0.037
>< 13 30 40° 0.040 > 13 30 407 0.040
> 13 30 40° 0.043 > 13 30 407 0.043
> 13 30 40° 0.050 > 13 30 407 0.050
> 13 30 407 0.060 > 13 30 407 0.060
407 0.086 407 0.086
0.385 0.385
MW MW
> 13 30 407 0.034 > 13 30 407 0.034
>< 13 30 407 0.036 > 13 30 407 0.036
>< 13 30 407 0.037 > 13 30 407 0.037
> 13 30 40° 0.041 > 13 30 407 0.041
> 13 30 40% 0.045 > 13 30 407 0.045
40° 0.052 407 0.052
0.245 0.245
Mw 10.496MW Mw 3.597MW
1/3 4 193 3 1/3
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Cs-137
LOCA ECCS
Cs-137
7 Cs-137
4.5TBq 100TBq
1/4MOX
100 (3,411MWt)>=<1.02
30,000
NUREG-1465 1
SRP6.5.2 "2
97
3
/
0.16 day( )
(MAAP
)
99
60
( )
1 NUREG-1465 1
NUREG-1465
Gap Release Late In-Vessel )
2 Cs-137
s 3hFE
2VsD
AS
Vs F
E
PWR NUPEC (E/D) 7
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TN 71N 7N TN TN

NUREG-1465 Table3.13

Gap Release*** Early In-Vessel Ex-Vessel

Late In-Vessel

Duration (Hours) 0.5 13 20 10,0
Moble Gases** 0.05 095 ] 0
Halogens 0.05 0.35 0.25 0.1

| Alkali Metals 0.05 0.25 0.35 0.1
Telluriom group 0 0.05 0.25 0.005
Barium, Strontium o 002 01 o
MNoble Metals o 0.0025 0.0025 0
Cerium group 0 0.0005 0.005 0
Lanthanides 0 0.0002 0.005 ]

* Values shown are fractions of core inventony. '
** See Table 3.8 for a listing of the clements in each group
*** Gap release is 3 percent if long-term fuel cooling 15 maintained.

Gap-Release/Early In-Vessel
Gap-Release
Early In-Vessel
Ex-Vessel/Late In-Vessel
Ex-Vessel 1

3.1.1.7-2
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Cs Te Ba Ru Ce La
1.5>10%
9x .0x 5x .3x LI 5% 5x
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) ( 3.5%10')™
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! 1/74M0X

3 Cs-137
1/4M0X
1/4MOX Cs-137
1/4M0X
1/4MOX
Cs-137
1/4M0X Cs-137
1
1
1/4MOX
100 (3,411MWt)>=<1.02
30,000
30,000
30,000 MOX
ORIGEN2
Cs-137 3 6.7><10"?
6.3>10?
1/4MOX Cs-137
2 1/4MOX
1/4M0X
Cs-137
2 1/4M0OX
1/4MOX
Cs-137 3.461>=<10'" Bq 3.463>=<10% Bq
Cs-137 4.409>=<10%2 Bq 4.412>=<10%? Bq
1 48,000MWd/ t 100
2 3/4 48,000MwWd/ t
1/4 45,000MwWd/t MOX
3 IAEA, Nuclear Data Services, Fission product yields(2013 8
)
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MAAP NUREG-1465
LOCA ECCS
MAAP
NUREG-1465
MAAP cv
NUREG-1465
MAAP
NUREG-1465
MAAP
NUREG-1465
2l Cs 2 Te Ba Ru Ce La
Cv
MAAP 1.0><10° 9.2x%<10! | 9.1>=10" | 7.9%<10" | 2.1>=102? | 2.9%<102 | 1.8>=10° | 2.7><10™"
cv

9.2>103 | 2.9><10* | 1.8>=10° | 1.5%10° [ 4.2>107 | 5.3%<107 | 3.4><10® | 5.2>=<10"

cv
1.0=<10° | 7.5%10?t | 7.5><10* | 3.1><10" | 1.2><10" | 5.0=<102 | 5.5=10° | 5.2>107
cv
1.1><102 | 3.6><10" | 2.2>=<10* | 8.6><10° | 3.4><10° | 1.4><10° | 1.6><10° | 1.5><10°
Cs CsOH Csl Cs
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/

1 NUREG-1465
1 NUREG-1465 Table3.13
Harium, Strontium o oz 01 9
Nobie Metals o 00025 00025 b
Cerium group o 0.0005 0.003 ]
Lanthanides o Q

00002 0.005%

3.1.1.9

= Values shown are fractions of core nventory.
** Ses Table 3.8 for 8 listing of the clements in each group
s+ Gap release s 3 porcent i long-torm foel cooling 1 matntained.

Gap-Release/Early In-Vessel
Gap-Release
Early In-Vessel

Ex-Vessel/Late In-Vessel

Ex-Vessel 1
Late In-Vessel
1
NUREG-1465
LOCA+ECCS
MAAP 3/4 NUREG-1465
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2

NUREG-1465

Table 32 FWR Source Term Contributing Sequences

Flant Sequence Diescriplion
Surry AG LOCA (hot lep), no containment heat removal systems
TMLE LOOP no PCS and no AFWS
W Interfacing system LOCA
538 SBO with RCP seal LOCA
520:-E SBLOCA, no ECCS and H, combugtion
52D-p SBLOCA with &" hole in containment
Zion SIDCR LOCA {2"), no ECCS no CERS
52DCF] LOCA RCP seal, no ECCS, no containment sprays,
a0 coplers—Hz bum or DCH fails comainment
SIDCF2 SIDCF] except Late Hp or overpressare failure of
containment
THMLLU Transient, no PCS, no ECCS, no AFWS=DCH fails
conlainment
Oconee 3 TMLE" 5B0O, no active ESF systems
SIDCF LOCA (37}, no ESF gysiems
Sequoyah 53HF1 %ﬁ;ﬂcn no ECCS, no CSRS with reactor cavity
53HFZ 53HF1 with hot leg indoced LOCA
3HF3 S3HF] with dry resctor éavity
538 LOCA (™) with SBO
THA SB0 induces hot leg LOCA—kydrogen bum falls
coniainment
ACD LOCA (hot leg), no ECCS no C3
51 SEO delayed 4 RCP seal [ailures, only steam deiven
AFW operates
BIHF LOCA (RCP seal), no ECCE, no CSRE
B3H LOCA (RCP seal) no ECC recirculation

SBO Station Blackout

RCP Reactor Coolant Pump
PCS  Power Conversion System
C5 Containment Spray :
ATWE Anticipated Transient Without Soam LOOP  Loss of Olfsiie Fower

LOCA Lo af Coolant Accident
DCH Direct Containment Heating
ESF Engineered Safety Fealure
C3RS (5 Redirculation Sysiem

3 MAAP NUREG-1465
MAAP 22 22 1.4
NUREG-1465 30 30 1.8

3.1.1.9-2




2 MOX

MOX 1999

ACRS(Advisory Committee on Reactor Safeguards)

ACRS MOX

NRC

ERI/NRC02-202(2002 11 )

MOX

Finally, there Ba general expectation that the ﬁhysical and chemical forms of the revised
source terms as defined in NUREG-1465 are applicable to high bumup and MOX fuels.
o (ERI/NRC 02-202 %54 %)

4 5 ERI/NRC0O2-202 Table 3.1 Table 3.2
NUREG-1465
NUREG-1465
NUREG-1465
Regulatory Guide 1.183 NUREG-1465
55GWd/t
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MOX

4 ERI/NRC 02-202

Table 3.1 PWR Releases Into Containment (High Burnup Fuel)*
Gap Release Early In-Vessel Ex-Vessel Late In-Vessel
Duration (Hours) 04 (05) 14 (13) 20 (20) 10.0 (100)
Noble Gases 0.05;0.07;007; 007; NE* | 0.63, 0.63; 0 63; 0 65; 1.0TR 03 (0) 0(0)
(0.05)
Halogens 0.05 (0.05) 0.35; 0.95TR (0 35) 0.25 (0.25) 0.2 (0.1)
Alkah Metals 0.05 (0.05) 0.25; 0.90TR (025) 035 (0.35) 0.1 (01)
Tellurum group 0.005 (0) 0.10; 0.30; 0.30; 0.35, 0.7TR 0.40 (0.25) 0.20 (0.005)
(0.05)
Barium, Strontium 0 (0) 002; ™4 (0.02) 0.1 (0.1) 0 (0)
Noble Metals (0 (0.0025) (0.0025) ()
Mo, Te 0 015,02;0.2;0.2; 0.7TR? 002;0.02;0.2;0.2; TR 0; 0; 0.05; 0.05, TR
Ru, Rh, Pd 0 0 0025; 0.0025; 0.01, 0.01; 00025; 0.02; 0.02; 0.02; TR 001;0.01;0.01; 0 10, TR
0.02TR
Cerum group ) (0.0005) {0.005) ©)
Ce 1] 0.0002, 0 0005; 0.01; 0.01; 0.005; 0 005, 001; 0.01; TR 0
0.02TR
Pu, Zr 0 0.0001; 0.0005; 0.001; 0.002; | 0005,0005; 0.01;0.01; TR 0
0 002TR
Np 0 00015 0.01; 0.01; 0.01; 0005; 0 005; 0.01; 0.01; TR 0
0.02TR
Lanthamdes (one gmups) 0;0; 0; (0) 0.0005; 0.002; 0.01 (0.0002) 0005; 0.01; 0.01 (0.005) 0, 0; 0(0)
La, Eu, Pr, Nb 0;0 0 0002; 0.02TR 0005, TR 0; TR
Y, Nd, Am, Cm 0;0 0.0002; 0.002TR 0.005; TR 0; TR
Nb 0;0 0.002; 0.002TR 0.005; TR 0; TR
Pm, Sm 0; 0 0.0002; 0.002TR 0.005; TR 0, TR

* Note that 1t was the panel’s understanding that only about 1/3 of the core will be high burnup fuel. This 1s a significant deviation from the past when accident
analyses were performed for cores that were uniformly burned usvally to 39 GWdi

2
3
4

The numbers in parenthesis are those from NUREG-1465, Accident Source Terms for PWR Light-Water Nuclear Power Plants (T: able 3.13),
TR = total release. The practice in France is to assign all releases following the gap release phase to the early in-vessel phase.

NE= No entry; the panel member concluded that there was insufficient information upon which to base an informed opinion.

Barium should not be treated the same as Strontium. There is experimental evidence that barium is much more volatile than strontium, VERCORS and

HI/VI (ORNL) experiments cited; these show a 50% release from the fuel and a 10% delivery to the containment. Strontium has a 10% release from fucl and
2% to the containment, based upon all data available to date.

‘Three panel membets retained the NUREG-1465 lanthanide grouping, e.g., one group, while two panel members subdivided the group into four subgroups.

Table3.12  MOX Releases Into Containment*
Gap Release Early In-Vessel Ex-Vessel Late In-Vessel
Duration (Hours) 0.3;0.4,0.4; 0.4,0.4 (05) 14;1.4;1.4;14; 1.5 (1.3) 2.0 (2.0) 100 (10 0)

Noblc Gases 005, 005,005;0.05; 0 07 0.65; 0.65; 0.75; 0.93; 0,02;03,03; TR(0) 0 (0)

(0.05) 0.95 TR*(0.95)
Halogens 005; 0 05; 0.05; 0.05; 0.07 0.325; 0.35; 0.35, 0.375; 0 15;0.2;0.25; 0.25; TR 0.2;0.2; 0.2; 0.2; TR (0.1)

(0.05) 0.95TR (0 35) (0.25)

Alkali Metals 0 05; 0.05; 0.05; 0.05; 0.07 0.25; 0.30; 0 30; 0 30; 0.65TR 0.25; 0.25; 0.30; 0.30; TR 0.10,0.15; 0.15,0 15, TR
(0.05) (0.25) ©.0)

Tellurium group 0; 0; 0; 0.005; 0.005 (0) 0.1; 0.15; 0.3; 0.35; 0.7TR 0.4; 0.4; 0.4; 0.4; TR (0.25) 0.1;02;02;02; TR (0.005)

Barium, Strontium

NE’, NE, NE; 0, 0(0)

NE, NE, NE; 0.01; 0.1 (0.02)

NE, NE, NE; 0.1; 0.1 (0.1)

NE, NE, NE, 0; 0 05 (0)

Noble Metals
Mo, Te
Ru, Rh, Pd

©)
NE, NE, NE; 0, 0
NE, NE, NE; 0; 0

(0 0025)
NE, NE, NE; 0.1; 0.1
NE, NE, NE; 0.05; 0.1

(0.0025)
NE, NE, NE, 001,001
NE, NE, NE; 0.01; 0 01

©)
NE, NE, NE; 0.1; 0.1
NE, NE, NE, 0.01, 0 01

Cerum group
Ce
Pu, Zr
Np

V]
NE, NE, NE; 0; 0
NE, NE, NE, 0,0
NE, NE, NE; 0; 0

(0.0005)
NE, NE, NE, NE; 0,01
NE, NE, NE; NE; 0,001
NE, NE, NE; NE; 0.01

(0.005)
NE, NE, NE; 0.01; 0 01
NE, NE, NE; 0.001; 0.001
NE, NE, NE, 0.01; 0 02

(0)
NE, NE, NE; NE, 0
NE, NE, NE; NE; 0
NE, NE, NE; NE; 0

Lanthanides

NE, NE, NE; 0, 0 (0)

NE, NE, NE; NE; 0.005
(0.0002)

NE, NE, NE, NE, 0.01 (0 005)

NE, NE, NE; NE; 0 (0)

P

2011 1

MOX

1, 1, and late

‘The numbers in parenthesis are thosc from NUREG-1465, Accident Source Terms for PWR Light-Water Nuclear Power Plants (Table 3.13).
TR = total release. The practice in France 1s to not divide the source term into early i
NE = No entry; the panel member conciuded that there was insufficient information upon which to base an mformed opimon,
The values in Table 3.12 are for rcleases from the MOX assemblies i the core and not from the LEU assemblies.

1 phases.

SAND2011-0128
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NUREG-1465 MOX
8
6  SAND2011-0128
7 SAND2011-0128 MOX
ERI/NRC ERI/NRC SAND SAND
NUREG-1465 02-202 02-202 2011-0128 2011-0128
) ox ) MoX )
1.0 1.0 1.0 0.97 0.96
0.75 0.85 0.82 0.60 0.62
0.75 0.75 0.75 0.31 0.55
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ERI/NRC 02-202 Sandia Report

MOX
Regulatory Guide 1.183

3/4 48GWd/t  MOX
NUREG-1465
uo, MOX
VEGA Cs
( 3100K) Cs
U MOX ®®  VEGA
PWR BWR MOX Cs 1
9 ®
1 Cs
9
Table 1 Specifications of three wypes of fuel
PWR-UO, BWR-U, ATR-MOX

Pellet diameter® [mm] i1 10.4 124
Demsiny® [% Theoretical Density] a5 97 a5
Burmup [GWd/h] 47 56 43
Estimated Pu comtem 5 5

after irradistion [wi%] L1 1 29
Linear bes rate {Average) [KW im] 18 I 28
|f'enhr;.l'|':¢!:_|'l;l':ll:|! I.-'I'.'lnengl:l] K] L L L 1700
Fission gas rebease 0.4 12 0

darimg reactor imadiation [%|

*Mesninal values o fabeicated
*Aversge wmperaluee during rsdation
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1800K Cs PWR
BWR MOX
Cs
Cs
Linear heat rate(Average)[kW/m] 9
PWR MOX BWR MOX
PWR 1800K 2800K
Cs
Cs
Uo, MOX
Cs
PWR MOX uo, MOX
MOX uo,
VEGA PWR-UO, VEGA
MOX uo,
NUREG-1465 Early in-vessel
NUREG/CR-5747®
STCP  Source Term Code Package
Cs VEGA
NUREG/CR-5747 NUREG-1465 Early in-vessel
NUREG/CR-5747
1 10 11 NUREG/CR-5747
NUREG-1465 MOX VEGA

MOX

3.1.1.9-7
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PWR

11
PWR

(1) ACCIDENT SOURCE TERMS FOR LIGHT-WATER NUCLEAR POWER PLANTS: HIGH BURNUP AND MIXED
OXIDE FUELS,ERI/NRC 02-202,Energy Research Inc,2002

(2) D. A. Powers, M.T. Leonard, R. O. Gauntt, R. Y. Lee, M. Salay, Accident Source Terms
for Light-Water Nuclear Power Plants Using High-Burnup or MOX Fuel, SAND2011-0128,
2011

(3) Akihide HIDAKA, Tamotsu KUDO, Jun ISHIKAWA and Toyoshi FUKETA, Radionuclide Release
from Mixed-Oxide Fuel under High Temperature at Elevated Pressure and Influence on
Source Term, J. Nucl. Sci. and Technol. 42[5] 451-461 (2005)

(4) Tamotsu KUDO, Mitsuko KIDA, Takehiko NAKAMURA, Fumihisa NAGASE and Toyoshi FUKETA,
“Release of Cesium and Poorly Volatile Elements from U0, and MOX Fuels under Sever
Accident Conditions” J. Nucl. Sci. and Technol. 44[11], 1421-1427(2007)

(5) H.P. Nourbakhsh, Estimate of Radionuclide Release Characteristics Into Containment
Under Severe Accident Conditions, NUREG/CR-5747,USNRC, 1993
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VEGA

Hot Cell

Cascade
impactor

|yt
T

. ~41" || Noble

: - L N 9as

Steam generator Helium| - / ._ _- 1 trap

A)ondenser(r{al() Cooled activated
carbon(210K)

Gaseous iodine trap
E Pyrometer

MOX U0,
(ATR Fugen) (PWR)
VEGA-M1,-M2 VEGA-3

Pellet diameter (mm) 124 8.05
Pellet height (mm) 13 9.7
Theoretical density (%) 95 95
Density (g/cm?) 10.96 10.96
Cladding inside diameter (mm) 12.7 8.22
Cladding external diameter (mm) 14.6 9.5
Burn up (GWd/t) 43 47
Fissile Pu enrichment (wi%) 4.83 0
Initial Pu enrichment (wt%) 5.66 0
Pu after irradiation (wt%) 1.7 0.9
Initial U enrichment (wt%) 0.7 4.1
25U after irradiation (wi%) 0.2 0.6
2773K 3123K FP He
FP
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NUREG-1465 MOX
ERI/NRC02-202 SAND2011-0128 MOX
Te Ru NUREG-1465
NUREG-1465
A4 0.5MeV 12 1-131
57 Cs 9 34 A4 0.5MeV
92 7 Cs 1 1
12 (1/2) 1-131
Bg
0.0E+00 0
9.7E+13 57
Cs 1.5E+13 9
Te 4.6E+12 3
Ba 6.9E+12 4
Ru 5.9E+11 1
Ce 2.5E+13 15
La 2.1E+13 13
1.7E+14 100
1
2 3 2
3 3/4 1
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12 (2/2)

0.5MeV

B
1.0E+16 92
7.2E+14 7
Cs 1.5E+14 1
Te 3.1E+13 1
Ba 1.9E+13 1
Ru 9.6E+11 1
Ce 1.4E+12 1
La 3.8E+12 1
1.1E+16 100

w N -

3/4
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NUPEC
NUREG-1465 10 NUPEC
cv Ky vV FP cv
A
Vi Kq m/s
A, CV m2
v, oV m
kg
. 2r’(p, —p,)g N 2r’p g r, m
¢ 9, 9, P, kg/m?
P, kg/m?
g m/s?
(P Pa s
m 1450
me 72900
m 0.5><10° am
kg/m? 3.2x<103 NUPEC
kg/m? —
m/s? 9.8
Pa s 1.8%<10° NUPEC
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s Csl(Z7 o)

* Cs,Te,Sr,Ru,Ce,La
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9.0X104 (I/s) : BAATLAER (1)

CSE AGEBRO D Mt 3 7 HOWMIELLTIE, FFRI05 THEELO
pugm> TH- DR, FABTLISX 10 pgmdLins,

_ 1 4 )_ —4
=355 18 ('..995>< 10°/10°} =9.0x 1071 /')

1.9X10° (115) : EIZALATR (A
lpymOREZSOIT OV I OEIEEEEZFB W, HFHEKH
—HRICBEA LTV SREL T, BRRBKER S B Bk
EDERCTRDENS,

_2r7(p,-p)8 _2r,'p,8

Vv,

’ ou, ou,

2x(1 x 107%/2)*x3.2x 10° x 9.8 _
= — =9.68x 107 {m/s)
O%x1.8x10
A, nx215%

A=V, o= =~9.68x 107° =19x107°1/

d av; X X =50 X (1/8)
CsIERUBWET 5,
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1 SRP6.5.2
SRP6.5.2
\Qx" %
P A 3
D D
/ /
E/D E/D
T 3hFE .
s T2V

AS h

Vs F

E D

E D E/D
NUPEC
15 E/D=
E/D SRP6.5.2
E/D 10
E/D
NUPEC PWR AM
100m*/h E/D=
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PWR

m3/h
1.5mm
/ 120
120m*/h
/ 140m3/h
E/D=
1
Regulatory Guide 1.183
VCV
c, fV f
A
Q ¢ i Ci
Cs 1-f) Vv Q
A s
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v __ 1 (.-

dt — f.T Cn-Cs)

dC, 1

bR (Cy—Cs)-(4-C
PR BRI RCEN

Ng(t)=(f-Cy+(1- f)-Cs)Vey

C, i (Bg/m*)
N cv (Bg)
f )
93 %
7.5
T cv Q)
_Vev
Q
Voo OV ()
s 72,900 m?
Q cv (m/h) Q Vo f 2
s 136,000 m3/h
As ()
( S )
) G G
Cotar

Cy=Ae“+Be™”
Cs=Ae“+B,e”

Ctotal = fCN +(1_ f)Cs = (fAl +(1_ f)Az)emt +(fBl +(1_ f)Bz)eiﬂ
=Ae™ +Be”

A A, Bp B, AT BT o B
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Ctotal ,0 Ctotal

— Aoyt
Ctotal = CtotaI,O ‘€ o 4
DF
NUREG/CR-0009 SRP6.5.2
DF 50 SRP6.5.2 DF 50 E/D 1/10
DF 50 E/D=0.7
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DF

DF 50

0.33 ( /h)

DF 50

0.039 ( /h)
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Cs-137
Ccv
(1)
(1)
0.9
Lo AP, py
Ly APd O+
L
Ld :
AP :
o
d : “d,,
“t,,
2

0.9

LOCA ECCS

0.9
@)

0.9

0.9
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0.16%/day
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20
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0.16%/day

LOCA
ECCS + Cs-137
0.444MPalgagel 0.143%/day 0.16%/day
0.16%/day
0.54MPalgage]
0.25
H H
[} [}
: : r
i A
0 ! 71 [
1 P 1
1 4 1
: LOCA :
0.15 : — 1
g 1 L — ;
2 > /,/ iy /// E
LOCA ~ T T
. /,/" l |
01 L/ ! !
/ i i
i i
i i
[] []
/ a a
0.05 ! !
/ s s
iO.QPd 0.64MPaabs] iZ.OFd |
:(0._451 MPa(abs)) (| 0.54MPa[gage] :(),BFG wpa(jbs)
‘o0 010 020 030 ol 0% 0,60 070 080 00 1.00
MpPa[abs]
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99%

150
99%
3kg
1.2kg
99%
1.2kg
3Kkg
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(kg)
2.4E+01
2.2E+01
Cs 3.3E+02
Te 5.9E+01
Ba 2.2E+02
Ru 9.1E+02
Ce 1.0E+03
La 1.2E+03

3.8E+03

MR 7 ¢ L2 iR
(LRI TRTRET D)

JRTIF R R B IR LIk 72 28l %)

(BT IFHMEERPLOR AV 1 0.16%/day)

(F TPk AR P T ORREIR)
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R EeR L 73550
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LOCA
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LOCA
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PAR

PAR
PAR
2.5kg h 0.15MPa[abs]
S 2.01588g mol
mol-H PAR
> ><ag s$>286kJ mol—+2.01588g mol
LOCA ECCS
PAR PAR
PAR
PAR 489kW
24
PAR
PAR
PAR
41
PAR
0.005MPa 0.9
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=
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0.8
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2.6

24
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15
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300

200

8 16 24 32 40 48
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& «— 144 17
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Zr-
0.01MPaJabs] 0.545MPa[abs]
Zr-
80 Zr-
18
1.0
o8l
0.6 —
0.4
(MPa[abs])
0.2 ‘—,\,"
0.0 Lesmzoeroeceses IEPCCUPPPPPPPP R
0 8 16 24 32 40 48
)
MAAP
L ]
EPRI
MPa[abs]
0.00026 2
0.0023 18
Zr- 0.01 80
0.0125 100

16
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16

16.12kg 143_87kg 133kg
10.87kg
16
75
822kg 13vol
3.4.15
0.255 16.12 822><13
2.275 143.87 822><13
0.101MPa[abs]
0.00026MPa[abs] 0.255 100><0.101
0.0023MPa[abs] 2.275 100><0.101
0.01MPa[abs] 0.00026MPa

[abs] 0.0023MPafabs]
0.0125MPafabs]

80 0.01 0.0125><100
0.00026 0.0125>=<100
18 0.0023 0.0125><100
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0.5 (=0.00256
0.545><100)
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MAAP
MAAP ™I

MAAP R-Z
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ACE SURC
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Cs-137
Cs-137 62
Cs-137
Cs-137
30 100
30 Cs-137 9
100 9
0.16 /day
0.125 /day
0.16 /day
Cs-137 12
Cs-137

Cs-137
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Cs-137

Cs-137
[ 0.16 /day ]
0.125 /day
4.5 TBq
4.8TB
30 q
1.09
4.8TBq
100
1.09
Cs-137 7
0.16%/day /
( ) ( )
Cs 3.9TBq 4_5TBq 0.88
1.0E+13
1.0E+12 [
1.0E+11 }
< 1.0E+10 |
1.0E+09 |
1.0E+08 g
1.0E+07 |
1.0E+06 —————— — :
0 50 100 150 200
)
Cs-137 (GROSS ) (168 )
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<_._.________________________:
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0.11
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r\,\l
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™I ™I
o
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SHOR CSTF
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o ™
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FP
FP Fp FP
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Ricou-
Spalding
FCI
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OACE SURC
16cm
oMCCI
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Ricou-Spalding
vol
200
FP
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FP
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ABCOVE
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v-0¢°1°1°€

100 (3,411MWE)>=<1.02

100 (3,411MWE)

15.41 0.21MPa[gage]

15.41MPa[gage]

307.1 2.2

307.1

FP
ORIGEN2

72,900m

73,700m




G-0¢°T°1°€
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LOCA

0.74m

0.74m  29inch

Excess LOCA

Excess LOCA
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52

LOCA
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9-0¢°'T°T°€

65 70
1.5 1.5
60 35

200m  h SG 200m  h SG

4.04MPa[gage]

4.4MPa[gage]

26

15

26.9m

27.3m

15
26
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140m  h
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L-0C"T°T°€

(100

168
11.2MW)

4. 1MW

(100

12.3MW)

168
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24
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3.1.1.25
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8.9 3.1.1.26
10 20
10 30
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60 55
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LOCA ECCS
30
Kutateladze 0.1 0.8 W m
30
1 10
0.1 0.8 MW m
Kutateladze CCl SSWICS
0.0625 0.5 MW m
15
0.015625 0.125 MW m
1]
16¢cm
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Ccv
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Excess LOCA
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Excess LOCA

Excess LOCA
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