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Concrete cask storage has been implemented in the world. At a later stage of storage period, the 
containment of the canister may deteriorate due to stress corrosion cracking phenomena in a salty air 
environment. High resistant stainless steels against SCC have been tested as compared with normal 
stainless steel. Taking account of the limited time-length of environment with certain level of humidity 
and temperature range, the high resistant stainless steels will survive from SCC damage. In addition, 
the adhesion of salt from salty environment on the canister surface will be further limited with respect 
to the canister temperature and angle of the canister surface against the salty air flow in the concrete 
cask. Optional countermeasure against SCC with respect to salty air environment has been studied. 
Devices consisting of various water trays to trap salty particles from the salty air were designed to be 
attached at the air inlet for natural cooling of the cask storage building. Efficiency for trapping salty 
particles was evaluated. Inspection of canister surface was carried out using an optical camera inserted 
from the air outlet through the annulus of a concrete cask that has stored real spent fuel for more than 
15 years. The camera image revealed no gross degradation on the surface of the canister. Seismic 
response of a full-scale concrete cask with simulated spent fuel assemblies has been demonstrated. 
The cask did not tip over, but laterally moved by the earthquake motion. Stress generated on the 
surface of the spent fuel assemblies during the earthquake motion were within the elastic region. 

Keywords: Spent Nuclear Fuel, Interim Storage, Concrete Cask, Canister, Thermal Test, Drop test, 
Seismic Test, Stress Corrosion Cracking 

1. Introduction 

The Japanese government decided to respect the “Framework for Nuclear Energy Policy” [1], issued 
by the Atomic Energy Commission on October, 2005, as a basic principle for the nuclear energy 
policy and to promote research, development and utilization of nuclear science and engineering in 
Japan. According to this framework, spent fuel will be reprocessed, within the available reprocessing 
capacity, for the time being, and the surplus amount exceeding the capacity will be stored 
intermediately. The construction of spent fuel interim storage facilities at NPP site or outside of NPP 
site is expected to be early realized. On safety technical requirements for spent fuel interim storage 
facility using dry cask, NISA/METI (Nuclear and Industrial Safety Agency, Ministry of Economy, 
Trade and Industry) issued the technical requirements on interim spent fuel storage facility (ISF) using 
dry metal cask and concrete cask on April 2006 [2]. In parallel with those regulatory and promoting 
activities on ISF, CRIEPI has been performed supportive research programs for the regulation and 
early realization of ISF. Key issues of these studies include safety requirements in operation and 
maintenance during spent fuel storage and unloading/loading for transportation, long-term integrity of 
metal canister and concrete materials, etc. The schedule for these programs is shown in Table 1. The 
concrete cask performance tests with the full-scale cask including heat removal tests and drop test 



16th Pacific Basin Nuclear Conference (16PBNC), Aomori, Japan, Oct. 13-18, 2008, PaperID P16P1215 

2

have been successfully finished during the phase1 program [3,4,5] to reflect in the technical 
requirements issued by NISA/METI. Moreover, the phase2 program for the verification testing of cask 
integrity under long-term dry storage conditions including the SCC evaluation test and the seismic test 
has been started. This paper summarizes the main results of the phase2 program obtained up to now.  

Table 1 Schedule of demonstration programs* for concrete cask 

Program Item 2000 2001 2002 2003 2004 2005 2006 2007 2008
Concrete Cask Performance Test Phase 1 Phase 2 
a. Basic Design          
b. Fabrication of full-scale concrete cask         
c .Demonstration tests - Heat removal       
 - MPC Drop       

- Seismic 1/3scale Full-scale  
SCC Evaluation Test     Laboratory and Filed Test
* These research programs have been carried out under the contract from NISA/METI. 

2. SCC evaluation test 

ISF in Japan is likely installed at coastal sites. As temperature decreases during storage period, salt 
condensation increases on the metal canister surface. Key issue for realization of the metal canister 
storage technology should be “Long-term integrity of canisters”, considering deterioration of 
containment function of the metal canister in a salt water environment. Austenitic stainless steels are 
susceptible to stress corrosion cracking (SCC) in salty environments under a tensile stress. The type of 
SCC induced by sea salt particles, chlorides, for example, is called as external SCC (ESCC) or 
atmospheric SCC since the cracking starts from out side of the equipment in air as shown in Fig.1. The 
storage canister has several welding lines in the wall and lid which probably have high residual tensile 
stresses. Contamination by sea salt particles also is well expected during the long service life of 
canisters as mentioned previously. Thus, to prevent penetration through the wall thickness, 
susceptibility to ESCC should be evaluated carefully for candidate canister materials [6]. Therefore, 
since 2004, CRIEPI has started SCC evaluation tests to clarify basic deterioration mechanism as 
follows.

1) Corrosion Test 
2) Chloride Deposition Velocity Test 
3) Crack Growth Test 
4) Salt Particle Collection Test 
5) MPC Surface Inspection Test 
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Fig.1 Deterioration of Metal Canister in a Salt Water Environment 

2.1 Corrosion test

To evaluate ESCC susceptibility, two candidate materials (S31260, S31254) and one reference 
material (S30403) were chosen. Tensile specimens with a gage section of 1.5mm (S31260) and 2mm 
(S30403, S31254) thick, 5mm wide, and 30mm long were machined from the matrix and attached to a  
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