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Abstract

KDC-1 canister for PWR spent fuels which will be used for the Korean Reference Disposal
System was developed. The structural analysis of the canister was carried out as a part of the
safety analysis. Two conditions, disposal condition and handling condition, were considered
for the structural analysis. Three kinds of load cases, normal, abnormal and rock movement,
were considered for the disposal condition. The results of the calculation showed that the safety
factors from the structural analysis were greater than the design requirements. Two accident
scenarios, gripper failure accident and canister drop accident, were analyzed for the handling
condition. According to the gripper failure scenario analysis, the handling machine with
grippers could be used even in the cases that one or two grippers failed. The maximum von
Mises stress from the canister drop accident scenario was 0.762 MPa, which was negligible
compared with the yield stress of nodular cast iron. The proposed KDC-1 canister for PWR
spent fuels proves to be safe under the repository condition that is based upon the Korean
reference disposal system according to the structural analysis for disposal condition and

handling condition.
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Fig. 1. Schematic of KDC-1 canister.

Table 1. Mechanical properties of KDC-1 canister
material

}
Densi Young's

. Y (Modul D Yield Stress
Material (ke/m3) (GPa‘)JS Poisson's Ratio (MP2)
Nodular castiron| 7200 | 162 0.3 235 (100T)
Copper 8900 | 117 03 &0
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Fig. 2. Schematic of Korean reference high-level waste
disposal system.

Fig. 3. Canisters surrounded by buffer blocks in the
deposition holes.
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Table 3. Results of structural analysis for the rock
movement condition

CASE-1 CASE-2 Yield stress
Max, buff 151 -
displacement - l >. 149
(cm) canister 85 118 -
von Mises buffer | 231 108 0.17
stress copper shell| 52,5 204 &
(MPa) -
castiron | 53.6 231 25

Case 1 Case 2
Fig. 10. Load condition used for the structural analysis for
the rock movement (bottom part)..
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Fig. 12. Schematic of the canister drop accident.
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Table 4. Results of the structural analysis for the gripper
failure accident

M| o | S | D |

Stress (Mpa) | Factor | Requirement (mm)
(Nﬁgip;i) 12,6 476 20 0,015
(Cfs)ng:?a?leurrse) 304 197 10 0.251
(Tzwg;ilf)ali)limre) 5.2 238 10 0,02
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Table 5. Impact forces from the canister drop accident

Collision | Collision | Impact force Direction component (MN)

sequence | time (sec) (MN) Fx Fy r
1 1.428 5.728 0 0 5728
2 4,082 5.452 0 0 5.452
3 6.689 5.097 0 0 5.007
4 9.089 469 0 0 4,69
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