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Thermal Safety Analysis and Experimental Validation
of New Fuel Element Transportation Container

GUO Chun-qgiu, ZOU Jia-xun. YI Da-yong, ZHANG Jin-shan
(China Institute of Atomic Energy, P. O. Box 275-33, Beijing 102413, China)

Abstract: The new fuel element transportation container is a specific equipment de-
signed for transporting 493 reactor’s fuel elements. In order to insure the safety of fuel
elements during transportation and fulfill the requirements of standard GB 11806—
2004, thermal design calculation and validation experiments were carried out. The accu-
racy of the container’s thermal design was proven by comparing thermal design results
with thermal experimental data. The safety of the new fuel elements can be insured and
the requirements of GB 11806—2004 can be fulfilled by using the new fuel elements
transportation container under both normal transport condition and accidental transport
condition.

Key words: transportation container; thermal design; validation experiment; normal

transport condition; accidental transport condition

FAEL iz A ar (FARs A S &2 Ffrh 15 a.
iz i 493 SRR BT A L T B A, R D RIE 2 i 25 A9 22 4 o o A5 T i 4
Oy 2 BT H AR TRz i g e (IF-2 B Ll ARFF GG BLAY 2R . e A7 25 Bt e .
R —40~38 CL iz By 1. A it AT TR AR5 i it 25 2R 5 A AR

Y78 B 1 :2015-12-10; 1% [5 B 8§ : 2016-08-04
EZ BN IWBRBL979—) IR AR BF 50 5% T o DA A S B e A T % A F



11

AR HT BT F 2 i 7 A A T2 A o A R e 1993

A it 1) H A B R A e A T A v A
AT FEE - AT P i i 2 o 19 28 T 5

IR T T ) Jo 38 i e 1 I A i A
IS0z i 2% 1R R 2 G AR B GB 11806—
20044 S5 W o 22 48 i FURR DT R L TE
A TG H IS BU R FKCR S T 00T a8 i A A
L2 JIT 2 R ) AR a0 i L R R T 2K

AR SRR 2 Hiy 25 A 10 45 A4 4 i M IE s
iy T 50 0 S 2 i B A S AR N Y 4 3R
B R, % 25 Moz i D0 R AT ST A AL O
RAE GB 118062004 H 9 4 5¢ 225K 17 5
W

1 BJEER

12 i 75 o O A A A L 2 A Ah e F N ER A
BHE LA 8 FAK . A i 1 s, A
A0 bR AR wE FVAR A GE o SR AR S SR A AR R S
i o Z (A BT B BRI . TR AR A ) Y
IR g B A B RO A TN 27 4E 2% vh b K}, 25
FRAMER SR 1 920 mm X770 mm X510 mm,
H 2 480 kg HRBEICIF I BK RE I A F 7 H) L
TR ) B B AL 2 R B

I | g a

W shbhRT Y
BB R g

K1 kA araii

Fig. 1 Structure of transportation container
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Fig.2 Cross view of fuel element distribution
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Table 1 Thermal physics data of materials

used in transportation container

R HRES M ol
R I kg/m? 7 850
MER,W/(m -+ K) 16.75

AT/ (kg - K) 502

P CRROAR) W kg/m? 300
PER.W/(m + K) 0. 055
Fe#h%s ./ (kg « K) 2 050

2% wh At R A, kg/m® 100
PRER,W/(m + K) 0. 05
F#h 2./ (kg » KD 2 000
Y ST R T JE  kg/m? 1120
MER,W/(m - K) 62

A )/ (kg KO 962

Fia $A AR W, kg/m? 200
PFER,W/(m « K) 0.025
LA L]/ (kg + KO 1500
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Table 2 Sunshine data list
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Fig. 3 Temperature distributions of transportation container (a) and fuel element (b) under sunshine condition
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Fig. 4 Temperature distribution

of transportation container under fire condition
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Fig. 5 Experimental principle
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Fig. 7 Location of simulation element
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Fig. 8 Experimental curve of oven temperature
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Fig. 9 Temperature of each layer

for container vs. time
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Fig. 10 Temperature vs. time at different locations
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