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A Study on the Side Drop Impact of a Nuclear Spent Fuel Shipping Cask
Sung-Hwan Chung and Young-Shin Lee

Key Words : Shipping Cask (448 7]), Side Drop(+3 3}), Drop Impact(:}334),
Dynamic Behavior (52 7]%), Stress Intensity (23 7}x)

Abstract

A nuclear spent fuel shipping cask is required by IAEA and domestic regulations to withstand
a 9 m free drop condition. In this paper, the structural analysis under the 9 m side drop condition
was performed to understand the dynamic impact behavior and to evaluate the safety of the cask
for 7 PWR nuclear spent fuel assemblies. The analysis result was compared with the measured
value of the 9 m side drop test for the 1/3 scaled-down model and the accuracy of the 3D analysis
was confirmed. Analyses in accordance with the diameter of impact limiters for the proto-type
cask were performed. Through the analyses, the impact behaviors due to the side drop and the
effects dependent on the diameter of impact limiters were grasped. Maximum stress intensities on
each part of the cask were respectively calculated by using the stress evaluation program and the
structural safety of the cask was finally evaluated in accordance with the regulations.
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Table 3 Summary of acceleration, stress, displacement and impact time dependent on impact limiter

Case 1(2.5 m) | Case 2(2.3 m) | Case 3(2.1 m) | Case 4(2.0 m)
Maximum inner shell 210 219 220 627
Acceleration, inter. shell 221 261 274 653
g-value outer shell 814 1057 1382 1926
Maximum inner shell 103 120 154 441
Tresca stress, inter. shell 219 237 265 993
MPa otiter shell 373 392 425 1582
Maximum displacement, mm 99 100 101 102
Impact time, msec 12.2 11.9 11.5 11.3
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Table 4 Maximum stress intensity dependent on impact limiter
Maximum stress intensity, MPa
Allowable*,

Case 1 Case 2 Case 3 Case 4 MPa

(2.5 m) (2.3 m) (2.1 m) (2.0 m)
Inner Pm 46 52 67 172 413
shell Pm+Pb 127 143 183 621 620
Inter. Pm 81 86 97 420 413
shell Pm+Pb 226 245 285 1158 620
Outer Pm 184 191 201 725 413
shell Pm-+Pb 505 521 549 1892 620

* 1. Pm<2.4Sm 2. Pm+Pb<3.6 Sm
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