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Introduction 

 Spent fuel management has always been one of the 
most important stages in the nuclear fuel cycle, and its 
importance is common to all countries with nuclear 
reactors 

 In order to demonstrate safety in storage, a good 
understanding of the processes that might cause 
deterioration of the spent fuel and storage system are 
needed 

 Since 1981 the IAEA has been developing a technical 
knowledge base on the long term behaviour of power 
reactor fuel and storage system materials 
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Introduction, the beginning 

  OECD/IEA discussions in 1977 

 1978: BEFAST transferred to NEA 

 1979: IAEA questionnaire 

 Responses published in 1982 in 
Survey of water reactor spent 
fuel storage experience 

 1981: the IAEA established a CRP 
on BEFAST 
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Objectives of the CRPs 

 to survey the existing experience in spent fuel storage 

 to investigate  spent fuel by destructive examinations 
before and after extended storage periods 

 to investigate potential cladding degradation 
mechanisms 

 to evaluate suitable NDT methods for surveillance 

 to investigate the behaviour of spent fuel pool 
equipment 
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Achievements 
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 On-going review and assessment of the results from 

national plans on the research of materials used in 
spent fuel storage has been undertaken 

 The results from national research efforts on potential 
fuel materials deterioration over long-term storage of 

fuel have been compiled 
 National experience on spent fuel storage has been 

reported 
 Relevant results from surveillance programmes have 

been reviewed and assessed 
 Operating experience on spent fuel handling and its 

potential impact on spent fuel integrity have been 
shared. 
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Results 
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 Degradation mechanisms in Zr-based alloy clads 
 Wet storage:  

 Uniform Corrosion 
 Pitting, galvanic, and microbiologically-influenced corrosion  
 Hydriding 

 Dry storage: 
 Air Oxidation 
 Thermal Creep 
 Stress Corrosion Cracking (SCC) 
 Delayed Hydrogen Cracking (DHC) 
 Hydride Re-orientation 
 Hydrogen Migration and Re-distribution 

Performance in storage remains excellent with no generic 
failure mechanism identified or experienced 
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Results 
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 Degradation mechanisms in SS-based alloy clads 
 Intergranular Stress Corrosion Cracking (IGA) 
 General corrosion 
SS clad AGR SF >30 years of wet storage experience. 
Storage performance is good provided the fuel is stored 
in the presence of corrosion inhibitor. 

 Degradation in Magnesium-based (MAGNOX) 
cladding 
 Wet storage 
 Dry storage 
MAGNOX SF >50 years’ experience. Requires optimum 
storage chemistry to be maintained. 
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Outputs, TECDOCs 

 BEhaviour of 
spent Fuel 
Assemblies  in 
Storage 
(BEFAST) 

 

 Spent fuel 
Performance 
Assessment and 
Research 
(SPAR) 
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Summary document 

 The process of consolidating the 
findings from the CRPs started 
in 2014 

 Information which is most 
relevant in the context of 
today’s implementation of the 
technology 
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Main Conclusion 

 A review of degradation mechanisms in both wet 
and dry storage has not revealed any time 
limiting failure mechanisms in fuel cladding or 
fuel assembly structures provided that 
recommended storage environments are 
maintained.  

 Thus it can be concluded that interim spent 
fuel is safe in both wet and dry conditions. 
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Thank you for your attention! 
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