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Abstract

Hot-cell specimen cask, which transfers irradiated specimen hbetween hot-cell and shielded
glewe box, is designed to be conwvenient for specimen handling and cask transfer, Because the
shield lid should ke opened under the combined condition with the counter lid in cask adaptor
of hot-cell or shielded glowe box, Howewer, the cask should ke satisfied not only the
operational convenience but also the sttuctural integrity as a high lewel radicactive material
transport package, In this peper, the structural behawviors of hot-cell specimen cask were
evaluated under warious lead conditions specified as requirements, and therefore it was proved

that the cask maintains structural integrity,
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Takle 1, Calculated mazximum stresses under normal transport conditions
Load MBximum Allowrakle
condition Cormponent stress (MWPa) | stress(IvFa) Remark
Inner shell 349 138
Internal
e Easket Z0.5 138
Sealing cowver 155.0 134
5 Inner shell 33 138
ottom= I lter shell 748 138
erd on
12 m Basket 4.3 135
free
drop Irmer shel 14,2 138
Side Outer shell T2h 138
EBasket 8.3 138
Cmfer shell 6.1 134
Stacking EBasket 2.3 138
Sealing cowver 1002 134
33 PletAE=H SidER 3 o
AR R AL StEEAAY 9m AgEdtE AN, 1 m OEEE Y A0 m H4FILTE 0
23 PR EAW Wi sAEZ = Table 20 LIENH dRgl 2T} Fig, 32 58 2514
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£ 2EWo] LUSE 2AYe ojHoR 2E AT A0 IAs KW, 2 %
27 mso A =30 2107 kN 0|2 F FH=0] gF8 P451H 50 EYUL Fig 5= =
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Takle 2, Calculated maximum stress intensities under accident conditions

condon. | Comworent | RXY| Grecetupa) | Femark
Bot, Cuter shell 202 9 Frax = 2,107 EN
Eazket 64.0 331 Drxz = 20 ¢m
end Sealing cover 1995 Emax = OBL 2
Top Cuter shell Ga.7 F oo :_ 2,419 kN
Easket 307 331 Dex = 22 ¢
9 m end Sealing cowver 2033 Emax = Bl 2
free drop Cater shell 159 6 Frae = 1,853 KN
Side | Basket 127 331 Dz = 3.3 cm
Sealing cowver 218 2 Emax = 431 2
EE o Cmter shell 1025 Frae = 931 kN
Corner LBk 14.1 33l E;: : 55% fém
Sealing cover 215 19
Cuter shell 2427 D = 45 mm
Side | Bashket g2z 331 touter shell
Flanze 7119 deformation)
. Top Cuter shell 2123
uncture Easket 733 331
end Sealing cowver 285 5
Irmner shell 2072
Eot,
end Basket 634 331
Edttom FL 628
Wat Cuter shell 113 20 WP
im?neerrsion Basket 3.1 33l eiszterna? Lressure
Zealing cowver 120 6

[3] Lampinen, E. E, and Jervan, B A, “Effectiveness of Folyurethane Foam in Energy
Absorbing Structures,” Trans SAE 91, pp. 2059 ~2076 (1982),

[4] Hallguist, J, <., 1991, LE-DYNA3ID Theoretical Manual,” LSTC Beport 1018, Livermeore
Software Technology Corporation, IS4,

[] U, &, NEC, Begulatory Guide 7.8, Load Combinations for the Structural Analysis of
Shipping Casks, 1977,
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Fig. 1 Configuration of HCS cask.
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Fig. 2 Bottom-end on drop analysis model
of HCS cask.
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Fig. 3 Stress contour and deformed shape of
HCS cask under 9m bottom-end on drop.
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Fig. 4 Impact force-time history of HCS cask
under 9m bottom-end on drop.
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Fig. 5 Stress-time histories of HCS cask
under 9m bottom-end on drop.
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Fig. 6 Stress contour and deformed shape of
HCS cask under 9m top-end on drop.
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Fig. 7 Impact force-time history of HCS Fig. 10 Impact force-time history of HCS cask
cask under 9m side drop. under 9m corner drop.
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Fig. 8 Stress contour and deformed shape of
HCS cask under 9m side drop.
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Fig. 11 Stress contour and deformed shape of
HCS cask under 9m corner drop.
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Fig. 9 Stress-time histories of HCS cask

Fig. 12 Stress-time histories of HCS cask
under 9m side drop.

under 9m corner drop.
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Fig. 16 Stress contour and deformed shape of

Fig. 13 Stress contour and deformed shape of
HCS cask under drop-111.

HCS cask under side puncture.
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Fig. 17 Impact force-time history of HSC cask
under drop-111 impact.

Fig. 14 Stress-time histories of HCS cask
under side puncture.
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Fig. 15 Stress contour and deformed shape of HCS

Fig. 18 Stress-time histories of HCS cask
cask under bottom-end on puncture.

under drop-111 impact.
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