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In this study, the feasibility of small and medium LWR system concept loaded with uranium silicide
fuel with high inherent safety and non-proliferation features was evaluated, the conceptional system
design was proposed, and technical and regulatory issues were revealed.

Firstly, the neutronics and the thermal hydraulics characteristics of uranium silicide
fuel were evaluated. The higher heavy metal density of uranium silicide fuel results in 17% longer
burnable period than uranium oxide fuel with the same uranium enrichment. Doping of trace amounts
of minor actinides (MAs) to the fuel significantly suppressed the initial excess reactivity and burnup
reactivity and extended the burnable period. Referring to the 160 MWth integrated PWR as a
reference model, fuel performance on neutronics and thermal hydraulics were evaluated, and the fuel
design specification was derived for the on-site refueling reactor and for the transportable reactor.

Nuclear security features were evaluated in the material attractiveness of silicide fuel for theft treats
and vital equipment identification for sabotage by non-state actors. The chemical stability of silicide
fuels increases the complexity of the processing steps for Pu separation compared to oxide fuels, and
doping with 0.3~1% MA, even-numbered Pu isotopes are generated by fuel incineration and increases
the amount of decay heat of Pu, the silicide fuel was evaluated as less attractive than oxide fuel. In
addition, the vital equipment for the system were identified against sabotage threats, and issues
specific to small and medium reactors were revealed.

Thirdly, proliferation resistance was evaluated, and a unique diversion path, such as illegal transfer
of nuclear reactor itself, was identified for both systems. Due to no fuel exchanges are required with
transportable reactors, much simpler and more efficient and safeguards verification were required for
transportable reactors. On the other hand, since safeguards in transportable reactor systems will be
heavily dependent on containment and surveillance(C/S) during long-term operation, direct
verification methodology would be an important technology in the future.

Finally, the conceptual design of the small and medium LWR system with high inherent safety and

nonproliferation was designed, and technical and regulatory issues were revealed.
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