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Abstract

Currently, the development of advanced reactor technology in China is thriving, encompassing various reactor
types such as lead-bismuth fast reactors, sodium-cooled fast reactors, high-temperature gas-cooled reactors,
liquid-cooled reactors and molten salt reactors, which utilise diverse coolants and can be applied in a wide
range of scenarios. Historically, safety assessments of advanced reactors in China have primarily relied on
existing content from the countries of origin for the same reactor types, failing to establish a systematic de-
velopment methodology. On the one hand, the current nuclear safety regulatory framework and assessment
methods are predominantly based on deterministic approaches, designed for conventional water-cooled re-
actors; consequently, they cannot fully reflect or adapt to the design characteristics of advanced reactors,
posing challenges for nuclear safety regulation. On the other hand, the absence of systematic assessment
methods tailored to the safety characteristics of advanced reactors has constrained the development of new
technologies and their engineering implementation. Currently, the National Nuclear Safety Administration
is exploring reactor evaluation methods suited to the current nuclear energy development landscape, and is
actively promoting the application of risk-informed approaches for advanced reactors. In recent years, in
response to the development of new reactor types, the United States has conducted methodological research
on Risk-Informed Performance-Based (RIPB) approaches. Through the selection and assessment of licence-
defining events, the identification of safety functions in building systems and equipment, and the evaluation
of the adequacy of defence-in-depth, a consensus has been reached on overarching issues using a predictable
methodology. This research report draws upon the analytical methods of the US RIPB and, in light of China’s
nuclear safety regulatory context, examines risk-informed evaluation methods for advanced reactor designs.
This includes the selection of design bases for risk-informed approaches, the classification of safety functions
for building systems and equipment, and the study of key design commitments for advanced reactors. Further-
more, the report proposes case studies on typical advanced reactors to provide a reference for the evaluation
of advanced reactor designs in China.
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