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It is important to study how to manage dry storage casks of spent nuclear fuels (SNF), because wet storage spaces for SNF will shortly be
at full capacity in the Republic of Korea. The US has operated a dry storage cask system for several decades, and has carried out significant
studies into how to successfully manage dry storage cask for SNF. This type of expertise and experience is currently lacking in the Repub-
lic of Korea. The degradation of dry casks is an important issue that must be considered. In particular, chloride-induced stress corrosion
cracking (CISCC) is known to lead to the release of radioisotopes from canisters. The U.S. Department of Energy, U.S. Nuclear Regulatory
Commission, and the Electric Power Research Institute have undertaken research into the CISCC mechanism. In addition, Sandia National
Laboratories (SNL) has extensively researched CISCC and how to manage it in dry storage canisters. In this review paper, the probabilistic
model proposed by the SNL is analyzed and, based on this model, US-based CISCC research is reviewed in detail. This paper will inform

the management of dry cask storage of SNF from light water reactors in austenite stainless steel canisters in the Republic of Korea
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Fig. 1. General time line for SCC initiation and penetration [62,63].
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Table 1. Composition of 304 L plate and 308 L filler metal used to construct mockup [84]

C Co Cr Cu Mn Mo N Ni P S Si
304/304L  0.0223 0.1865 18.10 0.4225 1.7125 0.3180 0.0787 8.027 0.0305 0.0023 0.2550
308 L (lotl)  0.014 - 19.66 0.16 1.70 0.11 0.058 9.56 0.025 0.010 0.39
308 L (lot2)  0.012 - 19.71 0.192 1.730 0.071 0.053 9.75 0.024 0.012 0.368
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Table 2. Composition of ASTM ocean water and typical inland rainwater [57] Q5 vletE 2 HlEo 3k AE 2 pH £S5 AA5HT
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Fig. 5. SEM image of sample collected from the canister top
at Hope Creek [77].

Fig. 6. SEM image of sample collected from the canister top
at Diablo Canyon [77].
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Table 3. Summary of inspected canister at each locations

Calvert Cliffs Hope Creek Diablo Canyon
Cask e NUHOMS Verion B systoms Version B systoms
Selected canister DSC-6, DSC-11 MPC-144, MPC-145 MPC-123, MPC-170
Canister axis Horizontal Vertical Vertical
Environment Near ocean Continent and near river Near ocean
Operation period 16 ~ 19 years 6 years 2 ~4 years
Assay date June, 2012 Nov, 2013 Jan, 2014
Analyzing agency Evans Analytical Group, SNL SNL SNL
* SNL (= Sandia National Laboratories)
Table 4. Chemical composition of simulated sea salt (wt%) [86]
NaCl MgCl,-6H,0 Na,SO, CaCl, KCl1 NaHCO, KBr H;BO, SrCl,'6H,0 NaF
58.49 26.46 9.75 2.77 1.65 0.48 0.24 0.07 0.10 0.01
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Fig. 7. Summary of simulated sea salt deliquescence [53].
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