A1 T 7S A S S I N Vol. 41, Suppl.
200748 H Atomic Energy Science and Technology Aug. 2007

hESEHF Y ATWS Ei S H

BXE HEE A R KEH
(L T ST AE RS0 0 TR B VAl A TR R DY 7% 710049,
2. SRR TR RIS 2 TR L 10241)

FEE AF 0t BT T HE CCARRO (4 B AR S5 44 FGZ 4745 £, %5 BBV ZI500 BT 1T BE A9 3 3h IR 25 DL B 4 #4
JE 3, A A Fortran #2 /7 1HE F JF & CARR BRI TR 1A 7 TSACC, FIAR)FX CARR &4
427 W L AL (SBO) I 45 il BR d B S AR T 7% HLW 2R SR MU R BB N is T X — M A Tl b T
AT, AL R R D] . CARR KA SBO B, 78 R 218 H) 2 Gl B A48 0 R B 4 A HE TS 19 /™ S 5
BT OO HE T R AT BE G5 7 14 A0 500 85 J I A5t 25 00 S 158 MRk 22 35 ) 1t 55 T B 1K &8 e IRy oK
-, B AR IR AE R T PR S A Y SE B P B T CARR B R w9 A 2 &k, S5 B m s k9. 78
ARG PR SEad v L v H ) A B T O M S AR e 4.

SRR v E SIS s ST R T SN A 5 B B s AN AR e

hE S5 ES TL33 XERARIRAD : A XEHE:1000-6931(2007)S0-0276-06

Accident Analysis on ATWS

of China Advanced Research Reactor

TIAN Wen-xi', QIU Sui-zheng', SU Guang-hui', JIA Dou-nan', ZHANG Jian-wei®
(1. State Key Laboratory on Power Engineering and Multiphase Flow, Department
of Nuclear & Thermal Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
2. Department of Reactor Engineering Research and Design,
China Institute of Atomic Energy, Beijing 102413, China)

Abstract: Based on the structural and operational characteristics of China Advanced
Research Reactor(CARR), a thermal-hydraulic and safety analysis code was developed
with the consideration of all possible coolant flow and heat transfer status. The code
was adopted to analyze the severe station blackout accident (SBO) with the failure of
both the control rod(CR) and the emergency core cooling system(ECCS). Some
important thermal-hydraulic parameters such as pressure, flow rate, temperature etc. in
mean channel and hot channel were obtained. The computational results indicate that
the core power can decay to a very low level with the reactivity feedback of the coolant
density, void fraction and fuel temperature, thus the integrality of the fuel assembly/

element can be ensured under such sever accident condition. The results also show the
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high inherent safety of the CARR. Furthermore, an interesting short-lived density wave

flow instability phenomenon occurs during the transient process.

Key words: China Advanced Research Reactor; station blackout accident; reactivity

feedback; density wave flow instability

[ S HEAF T HE (CARR) J2 3R | 21 i 42
WL 2 AT Rp 22 kR 1 7 Lk T O iRt L R —
JAE B 7 Ak RNV A0 T KR S 2 Y S P o X
B 2 Rl phse M. CARR 4544 52 4%,
BT Z R, CARR ¥ H #) 3 F o1& 1
Firs . FERINFIBIT TH R S HAE EFE
UKE) T MR UAETLA - 1] T 3E AR ¥ A HE
J& G R T AE AR S IR S
B HIK BEAT e A H) S BT A F 2, S eRan
TEIAE K A4 HE 5, B 32 58 M 23 1
L P AR B — R R R AR L SR S
B 4s A B I I - /K 7E AR A6 30 9K 3l 1 Sk 19 AR
FHE B8 P A R4, R I g e
VAR FIEL SR8 P I 5 R R K 2 [ AR 2R
B, AT, CARR IE 5 5% o ol 2 15 3t 5
¥ 1300 He 5 8 1 R A% AR S B SR R A7 A 5]
Wit FE AT RE 2% CARR MR RE T i ¥4 3
T AR B 2 A

T B 5% HE (938 17 2 BUBAIR L X 28 AR
TE 96 5 BN XS T 4% 8 ) i, B 50 HE 1 &2 4
Sy HTRIE T — B 32 B N Y A, B X 5
T A A O o T B A N S N A P
% R FH R AR F RELAPS F1/h 8B HLAR I
X TAEA F 1980 4FE £ 1y 10 MW MTR ith 5

HEACTT

i — ok

HIFINES S

Kt B [ ' EANTERII

i LA

ind bl

i) . A

i~ \l V / E7N
I ! %—Jﬂ:.iﬁiﬁﬂ:ﬁ

|| e .

S Ak

1 CARR &G A
Fig.1 Coolant flow diagram of CARR
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Fig. 3 Mass flow rate in primary loop
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Fig. 4 Attenuation curve of core power
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