TH KA IRAIT AR

SRV, AV, REAES, SR, ARt
LB F iR R St 5B G BR A R, b5t 102209;
2. E R BEIRAZ A B A SR =, b AT 102200;
3 E R 1 ST E 7y E s %, Jba 1001905
4. BigAzimREE, i, 200240)

2 N REEERA A ER B 220 it COSINE ™ E 7t £ 4t cosSA
FEfr, TRl w2 e th KEAHUITHE A . BT, AT IVR H 2, cosSA e fit a7y
JRIE AR S A 7 R RS B S BT RRAE Y N B SRd i Skl, Horh, RS R ER A
IR0 A 2 2% E B3 4B (UCS B S AR R B 1 L Ayt 0 AR [ RS 3 (1) £ B4 , R FH ™ 2 R 5 cosSA,
X S S A B R AT TR T B Sk AT R BSGIEAT T T T JEIEXS BT, RIS AN R A
AR R LRSI SRS EMIEER, W5 ERE . B A 5.

REEE: PHEEHG TSk cosSA; 7 R MY

R RS TL334 ks Eid: A

Study on Molten Pool Heat Transfer in Lower Heads of RPV
Zhang Liang™?, Yang Yanhua?, Zhao Jianfu®, Chai Xiang*, Xiong Jinbiao*
(1. State Power Investment Central Research Institute, Beijing 102209, China;
2. National Energy laboratory of Nucluear Software, Beijing 102209, China;
3. Key Laboratory of Microgravity, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, Ching;
4. Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: As the first safety analysis software COSINE with independent intellectual property rights, sever accident software
cosSA can be used as a tool of safety analysis for nuclear plant and calculating core for simulator. For now, to assess the
effectiveness of IVR, two lumped parameter models, two-layered stratified steady state molten pool and non stratified transient
molten pool, are provided in cosSA, in which the two-layered stratified steady state molten pool configuration developed by
UCSB is adopted. To discuss the feasibility of different models, the process of heat transfer and failure of pressure vessel by
thermal load are studied. Through comparison, it found that similar results can also be obtained in non stratified transient molten

pool model, like crust thickness, wall heat flux, heat sink thickness and so on. In addition, several cases under different sever
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accident conditions are also calculated with non stratified transient molten pool model, the threshold of failure by thermal load is
analyzed.
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Fig. 1 Heat transfer process in non stratified transient Fig. 2 Schematic diagram of lower core plate and lower head
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Fig. 3 Residual decay power of fuel rod changes with time
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Fig. 5 Heat flux and critical heat flux changes with angle (steady-state stratification)
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Fig. 6 Outward heat flux of lower head changes with time (non stratification)
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Fig. 7 Thickness of crust changes with angle Fig. 8 Thickness of crust changes with time
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Fig. 9 Mass of lower vessel molten pool changes with time
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Fig. 10 Mass materials of molten pool change with time

1800 +

1500 +

1200 4

900 4

. L) . L) » L) * L) » 1
0 2000 4000 6000 8000 10000

1(s)
Bl 12 TN SCEERRAS A T E BE I TF) AR 1

Fig. 11 Mass materials of lower plate molten pool change with time Fig. 12 Temperature of lower plate wall changes with time
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