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Abstract

HIC transport packaging to transport a high integrity container(HIC) containing dry spent resin
generated from nuclear power plants is to comply with the regulatory requirements of Korea and
IAEA for Type B packaging due to the high radioactivity of the content, and to maintain the
structural integrity under normal and accident conditions. It must withstand 9 m free drop impact
onto an unyielding surface and 1 m drop impact onto a mild steel bar in a position causing
maximum damage. For the conceptual design of a cylindrical HIC transport package, three
dimensional dynamic structural analysis to ensure that the integrity of the package is maintained
under all credible loads for 9 m free drop and 1 m puncture conditions were carried out using
ABAQUS code.
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Fig. 1. Configuration of the transport packaging.
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Table 1. Mechanical properties{6].

Properties SA240 Type 304 Balsa wood
Elastic modulus
(GPa) 186.8 0.67
Yield strength
(MPa) 258.6 13.6
Ultimate strength
(MPa) 1,034.5 -
Poisson’s ratio 0.3 0.49
Density (kgm™) 7,913 163

(a) 9m free drop

(b) Side-on puncture

(c) End-on puncture

Fig. 2. Finite element models.
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Table 2. Maximum stress on packaging for 9m oblique

drop.
Obliqueangle | 10° | 15° | 20° | 25° | 30°
Mf‘n’:b;‘;f?;;}f 66 | 66 | 63 | 61 | 70
M‘;’r;;:;s?ﬁ;,j“d 78 | 74 | 78 | 76 | 72

Table 3. Maximum stress on packaging for 9m free drop

conditions.
D Oblique
. roP Vertical | Side |Comer[— 71— Allowable
direction 10° |20
Max. stress
303 192 | 305 | 78 | 78 414
(MPa)

Table 4. Maximum stress on packaging for 1m puncture

Direction Side-on End-on Allowable
Max. stress (MPa) 301 31 414
Puncture depth(m)} 0.0079 0.2517
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Fig. 3. Maximum stress contours under 9m free drop conditions.
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Fig. 4. Maximum stress contours under 1m puncture conditions.
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