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An Evaluation of Sagging Model on Hydrogen Generation in 1SAAC
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Abstract

Sensitivity studies using the sagging model parameters of FSAGKT and TSAGKT are
performed for Large LOCA, Small LOCA, Pressure Tube Rupture and Loss of feed water
sequences at Wolsong Plants. It is found that the accidents progression and the amount of
hydrogen generated depend on FSAGKT and TSAGKT. The default value of TSAGKT, which is
1273K, is evaluated reasonable. By the way, the core degradation pattern highly relies on
FSAGKT. If the sagging condition is satisfied, ISAAC reduces the calandria tube heat
transfer area to the moderator by multiplying the constant FSAGKT right away. There is no
consideration for the sagging condition of each channel. Therefore, one suggestion for
FSAGKT is to model the sagging degree for all channels reflecting the channel conditions
and is to add the transient effect.
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1 1SAAC
parameter file input file
1SAAC ( Loop 1  Loop 2
), Broken SG  Unbroken SG
Loop Isolation Valve (LIV) , LIV
; Liquid
Relief Valve (LRV) Degasser Condenser Tank (DCT) , DCT
1 1SAAC
380 6 12
, Broken Loop , Unbroken Loop 3 6
Channel 1 6 ,
12 (basement), 2) , 3)
(F/W 107), 4) (F/W 108), 5) , 6) (access area),
7 , 8) , , 10) Degasser Condenser Tank, 11)

Endshield 1, 12) End Shield 2.
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( 0.2594 m%)
0.87
1

(VSSV) 2

18

(reactor outlet header) ROH3

: FSAR
[4]-

(crash cooldown)
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3.4 (LOFW)

¢ 3),
Degasser Condenser Tank
Liquid Relief Valve «C 7))
« 22 ),
( 2,807 )
4. 2]
LLOCA, SLOCA, PTR LOFW FSAGKT  TSAGKT ,
4.1 FSAGKT
4.1.1
FSAGKT ) , s
1 4 ; MH2CRT(iL)  Loop iL
(kg)
LLOCA/SLOCA/PTR (Loop 2) FSAGKT
creep rupture . LOCA (Loop 1) LLOCA/SLOCA/PTR
FSAGKT 0.4 creep rupture , 0.5
, LOFW FSAGKT creep rupture
FSAGKT . 0.5 FSAGKT
72 , SLOCA/PTR/LOFW 0.4
LLOCA 0.5
4.1.2
2 4.1-1 4.1-16 LLOCA, SLOCA, PTR LOFW FSAGKT
0.1 0.5 Loop 1,2 . FSAGKT 0.1 0.5
0.1 0.5

CL, (PT), (KT) ,



2 4.1-17 4.1-20 FSAGKT 0.1 0.5 Loop 1,2

, FSAGKT
, FSAGKT=0.1 Loop 1 70-85 kg ,
0.5 72 250-280 kg . FSAGKT 0.1, 0.5
SLOCA, LLOCA, LOFW, PTR
2 4.1-21 4.1-36 LLOCA, SLOCA, PTR LOFW FSAGKT
0.1 0.9 Loop 1,2 ; LLOCA,
SLOCA, PTR Loop 1 FSAGKT 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 0.3, 0.2, 0.1
Loop 2 FSAGKT 0.5, 0.6, 0.7, 0.8, 0.9, 0.4, 0.3, 0.2, 0.1
LOFW Loop 1,2 FSAGKT 0.5, 0.6, 0.7, 0.8, 0.9, 0.4, 0.3, 0.2,
0.1 ; Loop 1,2 FSAGKT 0.5
FSAGKT , FSAGKT 0.4
2 4.1-37 4.1-44 LLOCA, SLOCA, PTR LOFW FSAGKT
0.1 0.5 Loop 1 Holding Bin
. FSAGKT=0.1
Holding Bin . FSAGKT=0.5
Holding Bin , FSAGKT 0.1
Holding Bin
, FSAGKT=0.5
4.2 TSAGKT
4.2.1
TSAGKT 5 8
LLOCA/SLOCA/PTR LOCA (Loop 1) (Loop 2) TSAGKT
creep rupture . LOFW creep
rupture Loopl 11401 Loop2 11937 TSAGKT
TSAGKT

TSAGKT 1173K,

1273K, 1373K , TSAGKT 1.2



4.2.2

2 4.2-1 4.2-6 TSAGKT  1173K, 1273K 1373K
Loop 1,2 . TSAGKT
, TSAGKT=1173K 119-125 kg , 1273K
146-161 kg 1373K 188-201 kg
2 4.2-7 4.2-14 LLOCA, SLOCA, PTR LOFW TSAGKT
1173K, 1273K, 1373K Loop 1,2 . TSAGKT
Loop 1 30 ~ 50 kg, Loop 2 40 ~ 60 kg , 70 ~ 110 kg
TSAGKT
TSAGKT
5.
FSAGKT  TSAGKT
LOCA, LOCA, (PTR),
(LOFW) )
FSAGKT  TSAGKT ,
. TSAGKT
1273 K , 1173 K 1373 K
. 70
110 kg ,
1273 K . FSAGKT 0.1 0.9
, FSAGKT
0.1 0.3 0.5
0.1
1SAAC FSAGKT ,

FSAGKT FSAGKT
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1. LLOCA FSAGKT
FSAGKT
01 | 02| 03 | 04 |05]/06/0.7 /08|09
6067 | 6271 6605 | 7503 No Fail
(Loopl)( )
9839 | 9752 | 9808 | 9715 96799665967396719677
(Loop2)( )
() 31253 32095 3445348871 No
144889134612/141778255640 \o Fail
(/7 ) (40.2) | (37.4) | (39.4) | (71.0)
(CL+PT+KT)
(kg) 150.2 | 163.3 | 277.8 491.7 516.2512.4510.5508.7508.7
MH2CRT(1) + MH2CRT (2)
2. SLOCA FSAGKT
FSAGKT
01 | 02 | 03 | 0.4 05|06 0708 0.9
15590 | 16087 17714 33717 No Fail
(Loop1)( )
13813 13813 13813 13813 13813
(Loop2)( )
() 38993 39543 | 41765 97903 No
155495159917168661 .
No Fail
(/7 ) (43.2) | (44.4) | (46.9)
(CL+PT+KT)
(kg) 161.4 | 212.1 | 307.8 |336.0/529.3523.7519.9512.4510.5
MH2CRT(1) + MH2CRT (2)




(PTR)

FSAGKT

FSAGKT
01 | 02| 03 |04 05/06/0.7 0.80.9
9449 | 9743 110296 9718 No Fail
(Loopl1)( )
9640 | 9638 | 9617 9628 96149613961496079609
(Loop2)( )
() 32596 | 33272 | 35771 56495 No
147354136278143755 .
No Fail
(/7 ) (40.9) | (37.9) | (39.9)
(CL+PT+KT)
(kg) 146.4 | 165.2 | 253.4 |497.4/512.4508.7508.7506.8506.8
MH2CRT(1) + MH2CRT (2)

4. LOFW FSAGKT
FSAGKT
01 | 02 | 03 |04 05/06/07]08 0.9
11401
(Loop1)( )
11937
(Loop2)( )
() 31472 32112 | 34256 56848 No
144992135269152168 .
No Fail
(/7 ) (40.3) | (37.5) | (42.3)
(CL+PT+KT)
(kg) 148.3 | 167.1  296.6 |469.3523.7523.7523.7523.6523.6
MH2CRT(1) + MH2CRT (2)




5. LLOCA TSAGKT
LLOCA TSAGKT
1173 K | 1273 K |1373K
6048 6067 | 6123
(Loop1)( )
9835 9839 | 9802
(Loop2)( )
() 30277 | 31253 | 33475
145003 | 144889 143970
(/7 ) (40.3) | (40.2) | (40.0)
(CL+PT+KT) (kg) 121.0 150.2 | 201.0
MH2CRT(1) + MH2CRT (2)
6. SLOCA TSAGKT
TSAGKT
SLOCA
1173 K = 1273 K 1373 K
15498 | 15590 | 15902
(Loopl)( )
13813 = 13813 | 13813
(Loop2)( )
() 36928 = 38993 | 41260
155438 @ 155495 152671
(/7 ) (43.2)  (43.2) | (42.4)
(CL+PT+KT) (ko) 125.4 161.4 | 188.0
MH2CRT(1) + MH2CRT (2)




(PTR) TSAGKT
TSAGKT
PTR SAG
1173 K | 1273 K 1373 K
9390 9449 | 9540
(Loop1)( )
9646 9640 | 9626
(Loop2)( )
() 31796 = 32596 | 34770
147107 = 147354 | 145298
(7 ) (40.8)  (40.9) | (40.4)
(CL+PTHKT) (ko) 122.3 146.4 | 194.6
MH2CRT(1) + MH2CRT (2)
8. LOFW TSAGKT
TSA
LoFW SAGKT
1173 K | 1273 K 1373 K
11401 = 11401 | 11401
(Loopl)( )
11937 | 11937 | 11937
(Loop2)( )
() 30012 | 31472 | 33862
144612 = 144992 | 149138
(/7 ) (40.2)  (40.3) | (41.4)
(CL+PTHKT) (ko) 119.5 148.3 | 190.4
MH2CRT(1) + MH2CRT (2)
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