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Abstract 

 

Conventionally, in light water reactors (LWRs), a critical concern is the 
release of radionuclides, which are then retained in the primary coolant, 
followed by plate-out on structural materials and subsequent degradation 
of these materials. Models along with experimental validation have been 
developed to assess this problem. The assessment performed for LWRs 
does not translate to metallic fuels in sodium-cooled fast reactors (SFRs), 
though. Radionuclide release in the primary sodium due to fuel and 
cladding failure is one of the many issues associated with the development 
and deployment of SFRs. The speaker will present fundamental studies 
about the radionuclides retention capabilities and the consequences of 
radionuclides release into the primary sodium coolant. In a fuel damage 
accident, most fission fragments might release from the failed fuel into 
the primary sodium loop and remained within or absorbed by the sodium-
wetted metal surfaces, while the others flow with the helium cover gas 
over the liquid sodium in the reactor pool to gaseous storage tanks. In the 
primary sodium coolant, due to the high retention of fission products, the 
chemical interactions of radionuclides with structural materials, including 
cladding, primary coolant pumps, intermediate heat exchangers, and 
reactor vessel are of critical concern. Since the majority of core 
components are constructed using type-300 stainless steel, the corrosion 
products include 54Mn, 58Co, 60Co, having long half-lives. The plate-out 
of fission products interact with the structural materials, degrading the 
mechanical robustness of structures. 
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