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Safety Analysis Method on the Retention System of Radioactive
Material Transport Package

ZHANG Yuhang, ZHUANG Dajie’, SUN Qian, WANG Changwu, LI Guogiang

(China Institute for Radiation Protection, Taiyuan 030024, China)

ABSTRACT: The work aims to put forward the retention system according to the package characteristics and give
suggestions on the establishment of retention system, stress analysis and structural optimization, so as to provide reference
for the mechanical safety evaluation of radioactive material transport. According to the retention characteristics of the
different transport packages, the retention systems were classified into four categories: tie, baseplate, framework and
array. The finite element analysis was conducted to the typical retention systems under the combined acceleration factor
load condition, to obtain stress characteristics and danger zones of the packages and retention members. The retention
systems in the transportation of radioactive materials were summarized, and the improvement schemes were proposed according
to different retention methods. The mechanical analysis results are enveloping, and the four types of retention methods can meet
the transportation requirements of most transport packages under the conditions of roads, railways and waterways, which
provides a reference for the design and safety evaluation of the retention system for radioactive material transport.
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Fig.2 Reaction force calculation result of
baseplate by finite element
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Fig.3 Stress cloud map of new fuel transport
package under combined acceleration
factors of roads
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Fig.4 3D model of uranium hexaflouride
transport package loading
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Tab.2 Acceleration factors for uranium
hexaflouride transport packages
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Fig.5 Reaction force calculation of uranium hexaflouride
transport package by finite element
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Fig.6 Stress distribution cloud map of uranium
hexaflouride transport package under combined
acceleration factors of roads
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Fig.7 3D model of transport framework
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Fig.8 Reaction force calculation results of
framework by finite element
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Fig.9 Stress distribution cloud map of transport
framework of the first design

JEBS IR R AL, BT , s ks AR A IRT
LRI 10 s FERZEUAE R 1 RIEREAR,
BRI R J1 R 44.74 MPa, 78/INF AR i o B

T L R 0 i X T R R G A EOR

S, Tresca

SNEG, (fraction = —1.0)

(Avg: 75%)
+4.474x1072
+1.000x10°2
+9.167x10°3
+8.334x10°3
+7.501x10°
+6.668x10°3
+5.835x10°3
+5.002x10°3
+4.169x10°
+3.336x10°3
+2.503x10°3
+1.670x10°
+8.367x10™

+31653x10¢ Y4 N
o |

B 10 BRSSP TR

12 i A% RS ) 3o = P

Fig.10 Stress distribution cloud map of transport
framework under combined acceleration

factors of railways
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Fig.11 3D model of uranate transport package
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