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Abstract

A test of the 1/3 scale model was conducted to verify the tip-over analysis of a dry concrete
storage cask under a hypothetical accident condition. The tip-over analysis was executed .using the
velocity at each point as the initial conditions of the model just before the impact. The initial velocity
was determined from the initial angular velocity, which would make the equivalent kinetic energy to
the potential energy. To confirm the structural integrity of the canister, the visual testing and the non-
detective testings such as Liquid Penetrant testing and Ultrasonic Testing were conducted. The lid of
a storage cask was plastically deformed near the impact point. The structural integrity of storage cask
was maintained. To verify the tip-over analysis the strains and the accelerations acquired by the tip-
over test were compared with those by the analyses. The results of the analysis were larger than the

test results about two times.

Key Words : Spent nuclear fuel, Dry storage cask, Tip-over analysis, Initial angular velocity, Test for

verifying.
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Table 1. Materials and di
concrete storage cask

of the canister and the

Component Material Dimension(mm)
o Canister
- Shell SA240 Type 304 | 25t x OD1,840 x 4,845L
-Lid SA240 Type 304 250t
- Basket
. Shell SA240 Type 304 8tx 239 x 239
0 Congcrete storage cask
- Inner shell SA350 LF5 50t x OD1,980
- Outer shell SA350 LF5 20t x OD3,520
-Lid
. Shell SA350 LF5 80t/ 30t
- Shielding material Concrete 700t

[Model the storage cask |
2

[Calculate the center of gravity |

| Deterine the initial tip-over angle |

[ Calculate the initial angular velocity|

[ Determine the initial velocity for angular velocity|

g

Input the initial velocity
as initial conditions ABAQUS/Explicit analysis

( Tip-over analysis )

Overpack lid (concrete+C.S)

. ’T—_ Canister lid (S.8)
* S

. % Air outlet
Canister (S.8S)

Fuel (24 FA)

Overpack {concrete+C.S)

s Basket (S.S)

Air inlet

Fig. 1 Schematic diagram of tip-over analysis
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Fig. 2 An overview of a concrete storage cask
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Fig. 4 The maximum kinematic energy with the angular
velocity of the storage cask
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Fig. 5 The model for the tip-over analysis
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analysis
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Fig. 7 The maximum Tresca stress curve for the tip-over analysis
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Fig. 8 Locations of the sensor for the tip-over test
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