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Abstract: To precisely understand the accident process of reactor core melt in In-vessel
retention (IVR) condition, 3dimensional transient thermal conduction analysis with moving boundary
is performed on quarter reactor core model. The decline of decay power and water level in reactor
pressure vessel (RPV), and the radial distribution of assemblies of different material is considered.
Convective heat transfer on rod surface and coolant interface in computed with empirical correlation
of natural convection of saturated steam vapor/water. Radiation heat transfer with 16 neighboring rod
is considered. Also, the ablation caused by continuously accumulation of molten corium on lower
support plate (LSP) is simulated. The impingement heat transfer of the falling corium and the molten
pool formed in LSP ablation cavity is taken into account. The simulation gives the ablation process on
the surface of LSP as well as temperature history and molten proportion of the reactor core, which
shows agreement with reference. Simulation shows: the melt process of reactor core accelerated in the
accident process of 2600 s, when coolant in RPV dry up 65% of the core mass has molten at 8000
second. LSP is completely penetrated in 6000 s, the ablation of LSP is mainly focused on an annular
region of radius 700 mm.

Key words: Numerical simulation, In-vessel retention, Core melt, Transient thermal conduction,
Lower support plate, Jet impingement

: 2016-12-23; : 2017-08-27
: EFEARFARA IR E (51376065, 51176052) 5 " HERHLEEHH (2013B010405004 )
s BRIz (1992—) , B, Wi, BEEAHEZRERAS TR TR



52 ¥ogh 1 TR

Vol.38. No.6. 2017

HAOCT ™ EH T MR A 3 (IVR)
NGRS (EVR) SEBS ARSI T HE
TEOLT RN HEHE S N AR R A i B CRETI 2 A
I LA ) Mz WFsE B EUR BB
(4975 PG TVR B S BHE R 45 4% (RPV) A
KEEFIEA RS L R

VERHEZER I B R A1, T S EEARTE
Wy g R EEEAY., BT
TR, EIERHERAS R, AR AE, R
SHBYHS, HENT P, TEFREIK. IVR
TOUN AT Rz U R R s . D4
PRI R 375 I s A S i e @ F &2
M TR B it A IR A R S
M 1T R 1T A2 B B 287K A SRR A

TR sh i, ©A AR
Sy B HLAFSY . Swedish 25 B M B 4 Rk 7E
5~2800 {151 A A9 AT Gl fb Ak A 7 oo B PR S G
FEHEH T L2 A P AT S vt s B A
Kttt s Saito SV T MR NaCl nhili )
Me, WFFELs 260, NaCl-8 A FIE gt
REA PR AL AR S 9, T IE LRl 5 Li
ISR 2 B A% s UL B R o S

A e 2 TVR O BF 9% 00 T/ 8 5
Dombrovskii 25 R FHAT L SRR, 0 T
Rayleigh £ T B0 HIEERIAE, Tran SEUNa 434
XTI BAHARIE DL, RS e e
BT ML FR, e TR IA Navier-Stokes
Ttk

M LR T AR S RIS
B4R, XO T SZHERR SR R T2 A
M, SRR T RIS T S AR s
ARG BRABEHDL 1 O il A 2 LA e Js i) 3
I R R R

1

HET 1/4HE R 52 AN RS K HE N 1Y
HFHEAS 5, BN A 289 AR A i s .
BRRIEE IS P BEET BE -l 3657 mm, MR IR 4R
23630 mm. KRR BRI SORFRL
PR MRS P 0 B HEA o AR R R T A R

PEUNZE 1 F7s o TR il SR 2 IXRORE R
W, HPFZIRI AR AR AN R, A8
U L. B EREER, R
M7 IR AR R
xSRI

Table 1 Material Properties of Core Components
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Fig.2 Core Melt Proportion Camparision with Reference

Il — O
16000

14000

£ 12000

18 10000

25 8000

[oEE

& 6000
4000
2000

o

0 —
0 2000 4000
Hf /s

Il
6000 8000 10000

Kl 3 AR Rl i R AR

Fig. 3 Corium Mass Accumulation of Difference Material
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