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Protection against Brittle Fracture in Spent Fuel Transportation Cask

ZHU He, WU Wei-liang, LIU Guang-dong, MA Qing-jun
(China Nuclear Power Technology Research Institute, Shenzhen 518031, China)

ABSTRACT: The work aims to study the demonstration method for protection against brittle fracture in spent fuel
transportation cask and verify whether the materials of spent fuel transportation cask can still work normally at —40 ‘C
without brittle fracture according to GB 11806 Regulations for the Safe Transport of Radioactive Material and TAEA
SSG-26. With some spent fuel transportation cask as an example, the finite element simulation of the drop process
was conducted with LS-DYNA to analyze the 9 m free drop impact. The traditional method and the linear elastic fracture
mechanics were used to verify the ability of protection against brittle fracture in the transportation cask separately. With
respect to the traditional method for the analysis of protection against brittle fracture, the materials selected did not meet
the requirements, while the materials analyzed by the linear elastic fracture mechanics met the requirements. Compared to
the traditional method for material selection, the analysis conducted by linear elastic fracture mechanics can effectively
reduce the margin of anti-brittle fracture design and provide an effective way to expand the material selection range of
spent fuel transportation cask.

KEY WORDS: spent fuel; transportation cask; brittle fracture; free drop analysis; fracture mechanics

WA GB 11806 (it Yy e 4 iz )
F1 IAEA SSG-26P I ZR , [ N Y Z IR RHs i 2 f
PR % 40 CHLE T.0L FABRERS IE# 81T,
X BB N G TE BE M 22 00 25 B 3 A4 R B e P
Wr 4 PERE o 6T AR MEPE T 240 50 0E 2 2 3 Ry
EA IS D SR FRIR T A5G B 4 P 45 e )
PE(E AR (O 1) R 20 ikt s
A AE ELA ) BT T AT BB T R B e D 2 1) 4

W B HE: 2017-11-13

BOR (R 2); R L 1 & ROPREERLEAT K 100
(T5ik 3). fEZMBhsin A ar it , HRTRHTE
ZHJET 1, E T AR GARE IR A € T R Bk
PR RER 2 T AR S 2R EOR , S 2 H
i B Z SRRHE i A s A F 2 AR T T AR, &
LA Z ORI B 52 21— IR . Tk 3 AR
B, AESEPR TR IR

FUAT, 2kl 2 rik e &)z M T

TEHEEN: &% (1984—), B, BRIEIF, TR2HRFTOABBREREN IS RELET,



- 46 - fil % TR

2018 4F 4 H

J5 07 i g 75 A T DR W 24 PP, TEHESF ENSA
28 I B 2 %07 VR I T Z ARk I e A ) T
BT, (0% T IR AR [ A Y Z A0k i A A W R
TR D o SO RIS AL =2 R0k 2 i A S 1
& AT 2R T LSRR W 28T 2 A8 = IR i 2 2 4
BHTIEE W 2GS UL T B Rk MRS e, JF S5 1%
GERTER 7 I AT L, O Z ORI i A AR e P T
FOBIE T AR AU 2%

1 BOINAEBEITER

Z ARz i A e TR ORIz B Z AR,
B R A a4y, B2l RIdGEAs . Py
TR A . BEERERCOE . A bt JIRAR . BT B
JZ L OAME L BYE L R HERE L ORI S
BB | SRR, Z R R A
ARG R LR 1.

K1 ZEehz i A as AR a5 1

Fig.1 Structure of spent fuel transportation cask body
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Fig.2 FEM model of the spent fuel transportation cask
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Fig.3 Stress evaluation paths for the spent fuel transporta-
tion cask barrel
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Fig.4 Design-reference curve relating Kjp and the brittle
transition temperature NDT
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