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Thermal Analysis of Pressure Vessel in the Core Melt
Accident
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Abstract: Based on the AP1000 reactor, the lower plenum’s stratified physical model and mathematical
model on core-melt accident were established. And we also have done some computation and analysis about
the process of heat transfer in the core melt accident. As a result, the temperature change throughout the
lower head was acquired. The analysis showed that because of the stratify phenomenon in the melt core, the
thermal boundary condition of the plenum’s internal surface change along the axial direction. Near the sur-
face where the metallic contacted plenum’s internal surface, the wall temperature decreased since the plenum

was hotter than the metallic.
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Figure 1.simlified model of core melt and cooling
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Figure 2.meshing of pressure vessel lower head
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Figure 3.diagrammatic sketch of compute area
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Figure 4. diagrammatic sketch of relative position of plane and
disc.
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Figure 6.temperature distribution of pressure vessel lower head

E6 EHBBTHINEENF

4 RS

ASCLL AP1000 X%, SR H R HERE T 1) 43 2
YRR, SESTAHOCBUCE R AT, 38 2%
ar SR AT, AT UG H

(1) X 5 Z MR EHRARF R, #OE I T AR
KA —AWME o FEFEA T IR B EA1IFA A B
AT, TS B T P IRAHAT

(2) HiZE H B AHAZ 2 BH P4 2R TR IR BEAR A 3R 0HT, 1T
XA DS 2 SR I Rl () )R o 3P B R
1), PR A A BISMK IR AR 2, R N2
P B R FEAR . BB E DL S R, 3
G JE A b 2 R AR R CEHRN D), A PR FE Al
Wi, PEUR IR T B SIS T o AR
Ao - 00 FE B AT o

(3) fEIE 4 s fil 2 ZR T b Ty AN Ak L 5 1 S
FEAZEARR, A LN AR — XSk CLE ANl 1R
D57 BT THUAR S A

5 it

(1) HELEBRADRS R ) 2528 P RE IR S 52 0 HEAS & 70
NSk BT RN KRN . X, FEAN A Y
M) PR DX S 22 A1), s ) 2 B Pl o AN ki L
MG TRICAE TSI 3 T DA T H B AN X



Power and Energy Engineering Conference 2010

Bk, KR T SR AT S T

(2) Sl fh AR, AR AN T 55 Sk Py 2R i ik
FAITHARAR AN 5 BRI I R A — BRI
IO AR PR L Sk [ s S FAGR (CHF) - U2 7 3
FESEHL,  AITAE T 38k R

(3) "R SRAENE L A v 2 MR AP 23 A R A A Ak
RN WIRE BB, IR RN R
AT R R BT AN BRI o . XA SO
Ry, HRESREBEAEE, el 1SS RAAE
s 3252 AL B (IVR) o 1110 IHE 22 g A% P s 7™ T34
BRI L

References (£ % 3 #K)

[1] T. G Theofanous, C. Liu, S. Additon, et al. In-vessel Coolability

129

[2]

B3]

[4]

‘ogi* Scientific
® J
+* Research

and Retention of a Core Melt [J]. Nuclear Engineering & Design,
1977, 169(1-48).

Guan Zhonghua. Yu. J. Study on Cooling Model for Debris in
lower Plenum and Countermeasures for Prevention of Focusing
Effect [J]. Nuclear Power Engineeriring, 2008, 29(5). (Ch).
A AR LR VLG W HE S R AE I 2 A 74 BB 5T
I RN (W% 5 [3] 4% 30 ) TR, 2008, 29(5).

Yang Shiming. Tao Wenquan. Heat Transfer Theory [M].Beijing:
Higher Education Press, 1980, P 26-28. (Ch).
Pttt B SO A e (B8 =) [M]. et
1980, P 26-28.

Li Lin. Zang Xinian. The Research on Molten Corium Cool
ability Measures for the PWR Severe Accident [J]. Nuclear
Safety, 2007, 4. (Ch).

ZEI A AF KA L) I R R R R A IR v 20
R 24, 2007(4).

TS O RAE

978-1-935068-17-4 © 2010 SciRes.





