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Evaluating the Airtightness of Medium- and Low-Intermediate-Level
Radioactive Waste Packaging Container through Finite Element Analysis

Jeong In Lee'?, Sang Wook Park!Z,Dong-Yul Kim®, Chang Young Choi', Yong Jae Cho', Dae Cheol Ko?,

and Jin Seok Jang'®

!Smart Manufacturing Technology R&D Group, Korea Institute of Industrial Technology
’Nanomechatronics Engineering, Pusan National University
3Gyeongbuk Research Institute of Vehicle Embedded Technology

Abstract The increasing saturation challenges in storage facilities for Low- and Intermediate-Level Radioactive Waste
call for a more efficient storage approach. Consequently, we have developed a square-structured container that features
a storage capacity approximately 20% greater than that of conventional drum-type containers. Considering the need to
contain various radioactive wastes from nuclear power usage securely until they no longer pose a threat to human health
or the environment, this study focuses on evaluating the sealing efficacy of the newly designed rectangular container
using finite element analysis. Since radioactive waste containers typically do not experience external forces except under
special circumstances, our analysis simulated the impact of an external force, assuming a fall scenario. After fastening
the bolts, we examined the vertical stress distribution on the container by applying the calculated external force. The anal-

ysis confirms the container's stable seal.
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Table 1. Volume by packaging container shape

Type Volume
Circle 0.263 m?
Square 0.334 m?
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(A) Circle type (B) Square type

Fig. 1. Loading method by packaging container shape.
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Fig. 2 Structure of square packaging container.
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Table 2. Drop test orientation of the packing container

X 34°
Y 0°
V4 37°

Yy
z x

1.2m

Fig. 3. Drop test height and orientation image of packaging
container.
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Table 3. Material Properties of FCD400

Poisson’s ratio 0.4
Young’s modulus 227 GPa
Yield strength 382 MPa
Ultimate tensile strength 476 MPa
Tangent modulus 940 MPa

Table 4. Area and Normal stress values for extracting external
force values

Area (A) 0.335 m>

Normal stress (o) 860 kPa

Force (P) 288.1 kKN

Maximum Equivalent stress 70.8 MPa
X -

Fig. 4. Vertical stress on the cover of the packaging container.
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Equivalent stress
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20.779
13.639
6.4987 Min

Fig. 5. Equivalent stress distribution of cover.
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Table 5. Material Properties of Structural Steel

Poisson’s ratio 0.3
Young’s modulus 210 GPa
Yield strength 250 MPa
Ultimate tensile strength 480 MPa
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Table 6. Load value of M5 bolt

Minimum tensile load 5960 N
80% of Minimum tensile load 4768 N
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Fig. 7. Stress distribution of section 1.
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