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Seismic Analysis of New Fuel Assembly L.oading Machine
for China Experiment Fast Reactor

TAN Zhong-wen, ZHANG Zheng-ming, HE Shu-yan
(Institute of Nuclear and New Energy Technology, Tsinghua University, Beijing 100084, China)

Abstract: New fuel assembly loading machine of China Experiment Fast Reactor is a
kind of kinetic equipment with very complex structure. Many of its motional and driving
components can not be simulated exactly by finite element model (FEM). A simplified
FEM analysis method was introduced in the paper, and the main frame of the equipment
was simulated by a simplified FEM model. Response spectrum analysis method was
used to obtain the acceleration response of the main components of the equipment under
seismic condition. Theoretical analysis method was used to calculate the stresses of the
main connecting bolts, and these bolts were evaluated based the regulations of nuclear
codes to ensure the structure integrity of the equipment.
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Table 1 Main components

of new fuel assembly loading machine
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Fig.1  Scheme of new fuel assembly loading machine
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Table 2 Connecting bolts of main components
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Fig. 2 FEM model

of new fuel assembly loading machine

1.2 #\ESH

PRGBS TS M DRI R
TS — I X S M BEAT RS S s DL T i
LER I AR B T S e

XF I 2 7 B A BR R R A A 2 0 A

BB 34 Hz, 8 EWLE 34 Hz LU
P BRI 1B [ A A5 % LR AR Ry A LG
JAE S 14 1) Bl £ hy Bl 7 s B 3

1.3 MEEWANG

EEXTIE 2 T 7R 1 4 B A5 R, b 5 S el I o
B AL R +16. 8 m BEN . ZAL R BEZ TGS
WSk 2],

R A 7 B i MR A 14 A 4 ) A o e
FHAHLAIFELJE L, B SL-1 b=l 4%, SL-2 ¢
S A (S B B (1 R PSS R NI A i
ARSI 8 SL-2 2 F TR 1 s 52 0 1 1717 2 28 AL
[ 45 K BELJE HE U B SL-1 45 Ry 4% .
1.4 H =g Rz

XFF AU, 2 5B H BT 7™ A= 1 Jin ik
JEE 1

P RS A3 AT 110 45 S AT 0 7 B 2 0 1 A Lk
A (34 Hz) Ju [, 2 800 A5 1 B [ A 4
R R AL A KTy 1) 0 R R R
AN T AE KT 2 ] A 2 () 1 b 7R UK
TR S 7= A PR B f R AR AT IR
7R T B Ky ) B RN AR D)
P RIBERILE v Jy 1] Hb 2 S0 T B4 e K R T
BEHMUAE 2 1] F0 = ) b 52 RN T A S5 Ko
M 7 D Ay X6F 17 2 7 i 1) 2 J] 40 o Sk B . U
15 3] 1) 2B AR AL A 2 BB b 1 S KO B
% 3,



SESI IRLAD SCAF o TE S DR BT R A 1R AR L B B R

2T B 737

R3 EFNETEBHHRRNMEE

Table 3 Maximum accelerations of main components
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Fig. 3 Schematic diagram of bolts analysis
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Table 4 Stresses and corresponding limits

of connecting bolts under seismic condition

B S PR J7 {8/ MPa MR {E/MPa
1 18. 49
2 23.49
3 31.49
4 102. 27
5 170. 54 400. 0
6 25. 88
7 13.68
8 235.92
9 82.05
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