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The amount of in-vessel hydrogen generation during severe accidents affects the integrity of
containment. For the Korean Next Generation Reactors, sensitivity analyses on the in-vessel hydrogen
generation are described. The typical accident sequences of a station blackout and a large LOCA
scenario are selected. A lower head failure model, a Zircaloy oxidation reaction model and a B,C
oxidation reaction modd are considered as the sensitivity parameters. As for the base case, 1273.15K
for afailure temperature of the penetrations or the lower head, an Urbanic-Heidrich correlation for the
Zircaloy oxidation reaction model and the B,C oxidation reaction model are used. The results of the
studies are summarized below : (1) When the penetration failure temperature is higher, or the creep
rupture failure model is considered, the amount of hydrogen increases for two sequences. (2) When
the MATPRO-EG&G correlation for a Zircaloy oxidation reaction is considered, the amount of
hydrogen is less than the Urbanic-Heidrich correlation (Base case) for both scenarios. (3) When the
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B,C reaction model turns off, the amount of hydrogen decreases for two sequences.
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K(T) = 29.6exp (-16820.0/T) < 1853 K
K(T) = 87.9exp (-16610.0/T) = 1853 K

MATPRO-EG&G [5]
K(T) = 33.6exp (-20060.0/T) < 1853 K
K(T) = 10.82exp (-16610.0/T) > 1853 K
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Base Casel | Case2 | Case3 | Case4

Parameter Description *1) (*2) (*3) *4 (*5)
Core Uncovery Start (sec) 6047 6047 6047 6047 6047
Core Oxidation Initiation (sec) 8340 8340 8340 8340 8340
UO, Melting Start (sec) 8871 8920 8920 9282 8889

Core Support Plate Fail /Start of Debris Quench (sec) | 12926 | 12926 | 12926 | 14080 | 14270

Lower Head Penetration Has Failed/Beginning of 12935 | 12967 | 13240 | 14086 | 14275

Debris Ejection to Cavity (sec)

(*1) ICI penetration tube failure temperature = 1273.15K
Oxidation Model : Urbanic-Heidrich correlation
B,C oxidation Model was employed.
(*2) ICI penetration tube failure temperature = 1650K
(*3) ICI penetration tube failure was not considered.
Reactor Vessdl failed due to creep rupture.
temperature = 5000K
(*4) Oxidation Model : MATPRO-EG& G correlation
(*5) B,C oxidation Model was not employed.

2.
Cumulative Mass prior to VB (kg)
Gas Base | Casel | Case2 |Case3 Case 4
Hydrogen (H2) 562.25 | 59490 | 60633 | 549.89 | 630.6
Carbon Monoxide (CO) 5.633 5.633 5.633 4.609 0.0
Carbon Dioxide (CO,) 12.22 12.22 12.22 13.83 0.0
Methan (CH,) 14E-4 | 14E-4 | 14E-4 | 52E-4 0.0




Base | Casel | Case2 | Case3 | Case4
Parameter Description (*1) (*2) (*3) (*4) (*5)
Core Uncovery Start (sec) 100 100 100 100 100
UO, Méelting Start(sec) 407 407 406 621 419
Core Support Plate Fail /Start of Debris Quench (sec) | 4625 | 4625 | 4625 | 4990 | 4683
Lower Head Penetration Has Failed/Beginning of 4698 | 4769 | 7671 | 5039 | 4738
Debris Ejection to Cavity (sec)
(*1) ICI penetration tube failure temperature = 1273.15K
Oxidation Model : Urbanic-Heidrich correlation
B,C oxidation Model was employed.
(*2) ICI penetration tube failure temperature = 1650K
(*3) ICI penetration tube failure was not considered.
Reactor Vessdl failed due to creep rupture.
temperature = 5000K
(*4) Oxidation Model : MATPRO-EG& G correlation
(*5) B,C oxidation Model was not employed.
4,
Cumulative Mass prior to VB (kg)
Gas Base | Casel | Cae2 | Cae3 | Cased
Hydrogen (H2) 411.55 411.55 431.97 307.49 394.26
Carbon Monoxide (CO) 6.376 6.376 6.376 5.682 0.0
Carbon Dioxide (CO,) 11.05 11.05 11.05 12.14 0.0
Methan (CH,) 3.9E-4 39E-4 | 39E4 | 18E-4 0.0




MASS (kg)

MASS (kg)

800 T T rrrrrrrrrr
— EASE : Penebrofion Falure T=1275K
==m== CASE] i Penelration Folure TeE50K
sssessses CASED © Cresp Ruploe

200 F

700 p

600

200 P

400

300

200

100 |

1] 2 4 6
TE (10%amc)

IE 1 S A Ala A ERE7] dE
Aol & F4 4% v

500 |
400

500 |

ad 2 wAA: FHAH Ala A Zr 4HE ¥R
puo] mE 54 AAF ua



MASS (kg)

MASS (kg)

800

To00

BOOD

500

400

500

200

450

400

350

L

150

200

150

100

50

| ——— BasE : B4C Model T
| | sesssners CASEA : Ho B4C Model §
b
b
(] 2 4 &
TIME (10%s)
a9 3 #As A Aba A BC A g
Bde] ©E £ 44T ¥
— BASE : Pensirafien Follure T=1275€
wssssansn CASED 1 Creep Ruphure
0 3 i [ ] 10

TE (10%)

Ay 4 98 d2A A AR A B8

s Aol W 2 44F v



MASS (kg)

MASS (kg)

450

400 p

5I:I|-_l17 — GASE : Urbon—tHeldrich Mode [
H sssssssss CASED : MATPRO—EGAS Moded

] i i i i 1 1 1 1 i

g 2 4 § 8 10
TIME (10%2)

ag s 9y

430 T T T T T T T T T

400

150

L]

50

00

150

100

— BASE : B4C Wode
sasssssas CUEEA ¢ Mo BMC Modal

50

0 2 4 & ;] 10
TIME (10%s)

ag 6 oiE P24 A4 Ala A BC A3 v
peo] & F4 QAF vm



	분과별 논제 및 발표자

