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Main research themes and their characteristics

Development of Ultra-High Burnup Metal Fuel for Light Water 230

U-Pu-Zr Pellet

Small Modular Reactor o

At present, small modular reactors (SMRs) are being developed as next-generation nuclear reactors in many countries
around the world. However, it has been pointed out that they are less economical than large light water reactors. One way
to overcome this is to reduce fuel costs by increasing the fuel burn-up. However, in the case of conventional oxide fuel
(UO2) pellets, there were concerns that pellet-cladding mechanical interaction (PCMI) associated with high burnup would
cause fuel failure. Therefore, we investigated whether it would be possible to achieve high burnup by using a metal (UPuZr)
instead of an oxide as the fuel material to mitigate this interaction. Figure 1 shows the results of an analysis of the change ] ] 1 1 ] ]
in cladding stress when both conventional oxide fuel and metallic fuel are used. It was confirmed that the cladding stress 0 20,000 40000 60,000 80,000 100,000 120,000
when metallic fuel is used in the high burnup region (over 100,000MWd/t) decreases compared to oxide fuel, and that the
cladding does not break. This is thought to be because, in the case of metallic fuel, axial creep deformation occurs after
the pellet and cladding come into contact, and this mitigates the circumferential deformation of the cladding.
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Future prospects

The creep characteristics of metallic fuels can mitigate PCMI, suggesting the possibility of using metallic fuels at high burnups. In the future, we plan to implement
two irradiation models: a swelling model for metallic fuel pellets and a FP gas release model, to accurately understand the combustion behavior at high burnups.




