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Although transuranium fuel cycle using accelerator-driven system (ADS cycle) has been investigated to reduce the adverse
environmental impact of high-level radioactive waste disposal, their comprehensive nuclear non-proliferation study has not
been conducted. The objectives of this study were to develop methods for quantifying the potential nuclear proliferation risk
of the ADS cycle, to quantitatively evaluate the risks, and to clarify the design requirements and/or feasibility of nuclear
security and safeguards using the quantified data. As a result, first, quantification methods for potential nuclear proliferation
risk were developed for the non-state actor assumption considering the pyro-processing technology and for the state actor
assumption with 23#U high content uranium (U) equivalent to highly enriched U. As results of evaluation using the methods
for quantifying the potential nuclear proliferation risk of the ADS cycle developed in this study, second, it was quantitatively
clarified that U and plutonium (Pu) in ADS fuel have different characteristics from those in mixed oxide (MOX) fuel of
existing light water reactors. Third, a rational design and evaluation of the nuclear material physical protection system for the
ADS site was carried out using the categorizing method of nuclear material physical protection based on the quantitative data
of the potential nuclear proliferation risk developed in this study. It was clarified that the protection function is sufficient
even in the category one step lower than the facility of a general light water reactor, which leads to cost reduction. Fourth, the
design of the safeguards system based on the quantitative data on the risk of potential nuclear proliferation has clarified the
requirement for measurement accuracy and feasibility of effective accounting of nuclear material. Finally, legal and technical
challenges were pointed out in terms of the regulation of nuclear security and safeguards in the ADS cycle.
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