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19 1 External hydrostatic pressure and bentonite swelling pressure applied on the canister
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——Fixed Gap Structure Between Baskets

180 -8 - Increased Gap Structure Between Baskets
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13 2 The maximum von-Mises stress in the cast iron insert
versus PWR canister diameter (Case 2, 15 MPa)
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1% 3 The maximum von-Mises stress in the cast iron insert versus

the PWR canister diameter under load conditions of Case 1&2.

¥ 1 Linear structural analysis resluts for the CANDU canister structure(Case 2)

EA Canister Diameter = 122cm

Results 17EA 19EA 25EA 33EA 37EA

. Shell (Cu) 108.8 109.9 114.1 123.4 128.8
Maximum

von-Mises Lid (Cu) 8.953 8.876 8720 8921 9.214

stress Bottom(Cu) 10.87 10.74 10.86 10.92 11.81

(MPa) Cast iron 93.06 93.11 99.75 108.2 112.7

Maximum deflection (cm) 0.097 0.099 0.106 0.11 0.112




2001 =AY R3] =1
DEREEL

Fig. 4 Stress contour, deformed shape of canister structure

(Section view of PWR canister, Case 1)
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13 5 Stress Contour, Deformed Shape of Canister Structure
(CANDU Canister, Case 2)
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2 Nonlinear structural analysis results for outer shell (canister diameter = 122 c¢m)
Results

Maximum von-Mises stress
(MPa) inside the outer shell
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Load case
Specific load conditions Case 1 Case 2
Results

hydrostatic pressure + swelling
pressure + thermal stress 131.50 162.74
(filled basket)

Maximum von-Mises

hydrostatic pressure + swellin,
stress (MPa) v b &

pressure 39.06 79.60
(empty basket)

hydrostatic pressure + swelling

pressure (filled basket) 22.1 65.45

hydrostatic pressure + swelling
pressure + thermal stress 0.1400 0.1690
(filled basket)

Maximum deflection

hydrostatic pressure + swelling
(cm)

pressure (empty basket) 0.0336 0.1060

hydrostatic pressure + swelling

pressure (filled basket) 0.0323 0.1050
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< overal view >

< lid part section view >

= .. © < central part section view >
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< bottom part section view >

13 8 Stress contour of canister structure(section view) (PWR canister, Case 1)
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298 9 Deformed shape of canister (PWR canister, Case 1)
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< lid part section view >

< central part section view >

< bottom part section view >

19 10. Stress contour of canister structure(section view) (PWR canister, Case 2)
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< section view >

19 11.  Deformed shape of canister (PWR canister, Case 2)
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< bottom part section view >

19 12 Stress contour of canister structure(section view)

(PWR canister, no thermal stress, case 1)
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< lid part half section view
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< bottom part half section view >

Z1¥ 13. Stress contour of canister structure(section view)
(PWR canister, no thermal stress, case 2)
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Mechanical Structural Analysis of Spent Fuel Disposal Container

Jongwon CHOI, Sangki Kwon and Chul-Hyung KANG
Korea Atomic Energy Research Institute
150 Dukjin-Dong, Yusong-Ku, Taejon 305-353, Korea
Youngjoo Kwon
Hong Ik Univ., Chochiwon-Eup, Younki-Gun, Chungnam 339-800, Korea

Abstract

This paper presents the mechanical structural analyses of the disposal container to provide
basic information for dimensioning the container and configuration of the container components.
Because of big differences in PWR and CANDU fuel properties, two types of containers were
conceived. For manufacturing and operational reasons and standardization, however, both
containers have the same outer diameter, and length and the same container components. The
structural analysis was carried out using a finite element analysis code, NISA, and focused on
the mechanical stability of the container against the expected external pressures due to the
swelling of the bentonite buffer and the hydrostatic head. Consequently, the containers
presented here contain 4 PWR fuel assemblies and 33x9 CANDU fuel bundles. The outside
diameter of the container for both fuels is 122 c¢cm and the insert diameter is 112 cm. The total
length is 488 cm including the insert lid/bottom and the outer shell lid and bottom of 5 cm.
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