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Structural Evaluation on Free Drop Condition according to the Increase of

Loaded Weight in Spent Fuel Metal Storage Cask
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Abstract

Spent nuclear fuel can be changed to the metallic form, in which the nuclides
including high radioactive and decay heat are eliminated through the molten salt
process. The storage efficiency of metallic form can be also increased as its volume
is reduced. But the increase of loaded weight must be considered according to the
storage volume reduction. The metal storage cask has various advantages to be
capable of directly transporting to the intermediate storage facility and to have more
structural integrity comparing with other storage methods. This paper describes the
structural safety under free drop conditions specified in storage regulations are

evaluated in order to adapt the metallic form to metal storage cask.
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Material Properties |SAD16 grade 70| SA350-LEF3 SA203-E
Young Modulus (MPa) 202293.43 190296.48 190296.48
Poisson’ Ratio 0.3 0.3 0.3
Yield Stress(MPa) 262 258.56 275.79
Ultimate Stress(MPa) 482.64 482.64 482.64
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Storage Content Spent Fuel Metallic Form

Drop Height 38 cm 66 cm 38 cm 66 cm

Bottom Side(EL.4600)| 133.86 172.59 217.68 193.27

Mid Side(EL.1791) 89.02 118.23 88.32 117.25

Top Side(EL.2679) 181.56 211.30 177.32 212.38

Reaction Force 7T.89E7 | 9.69E7 | 953E7 | 1.14E8
4. 4 &
NE AEFAAE FEAZE/N TEAZAE AFs] A FFE 7 ARS W,
AT EmOlEZHH 4 Hetete] FAES W F5A4GE7 73 b HUtd i
A8e thest gk
“ALEFAR A Tkl HlE) 25 W SV SSAZAE F5AFE TN AA e
Ae W, AWH Aol FAYE FAANA NE FEAFENE FAYE 7A
sta gtk #7 dhebro] Az sbgEel Qo] AAlel EaYE whehel ws weA
3712 s Aol
sk 340 B4 ANAAL stel Aol mE $Y AnE Yrlse A4S, NEE S
A AE HrlolA ALE o 9l cut-off frequency HAS #HE&3st= Ao Aasit 1
24 ek AR A3 BeoA AEE Friel we Ao $o] weksme A
4 Qe 9AE @ 5 9] gReld
Aol &
B AT E Ferleite A AT A e dstow FaE S

AR
1) IAEA, "Design of Spent Fuel Storage Facilities", 1994.
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HOLTEC International, "Topical Safety Analysis Report for the Hi-STAR 100 Cask

System", 1997

3) NAC International, "Topical Safety Analysis Report for the NAC Storable Transport Cask
for Use at an Independent Spent Fuel Storage Installation", 1995

4) IAEA, "Advisory Material for the IAEA Regulations for the Safe Transport of Radioactive

Material", Safety Series No. 37, 1973.
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