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Review and Discussion on Nuclear Safety Research
of Innovative Nuclear Energy System

WU Yi-can

(1. Institute of Nuclear Energy Safety Technology, Chinese Academy of Sciences, Hefei 230031, China;
2. Key Laboratory of Neutronics and Radiation Safety, Chinese Academy of Sciences, Hefei 230031, China)

Abstract: It is known that the evolution of the public perception of nuclear safety is
continuing with the development of nuclear energy. As a commemoration of the 30
anniversary of Chernobyl nuclear disaster and also the 5™ anniversary of Fukushima
nuclear disaster, in this paper the history of nuclear safety R&D was reviewed for the
innovative nuclear energy systems, mainly concentrating on four aspects including
safety goal, safety criteria, safety assessment, and risk perception. On this basis, the
key challenges were summarized as well as the development trend. Furthermore, “four
innovations” were proposed for the nuclear safety R&D in the future: “innovation of
safety goal” ensuring the safety goal to be society-based rather than technology-based;
“innovation of safety design” implementing the innovative reactor technology for
inherent safety rather than only increasing the complexity of defense in depth;
“innovation of safety assessment” relying on the theoretical guidance and systematic
assessment; and “innovation of risk perception” establishing the *third party”
evaluation system to interact among government, industry, and society.

Keywords: Safety goal; Safety criteria; Safety assessment; Risk perception; Third-party
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Abstract: To assist in the development of nuclear fusion as a viable commercial power source,
preparation is underway for the fusion demonstration reactor (DEMO) , which will build on the work of
the International Thermonuclear Experimental Reactor (ITER). Like other advanced nuclear energy
systems, DEMO must satisfy several goals including a high level of public and worker safety, low
environmental impact, high reactor availability, a closed fuel cycle and the potential to be economically
competitive. Yet there are still large scientific and technological safety gaps between the on-going ITER
project and DEMO that will need to be addressed. Here we review international fusion safety research
and development relevant to DEMO, following the lessons learned so far from ITER. We identify the
main scientific and technological safety gaps, drawing on knowledge from the development of fission
energy, in particular Generation [V (Gen-IV ) fission reactors. From this survey, we discuss the

corresponding implications for the design and operation of DEMO.

With greenhouse gas emissions across their total lifecycle similar to those of other

[, nuclear power can

[2]

renewable energy sources and much lower than for fossil fuels

play an important role in efforts to decarbonize the production of electricity

According to statistics from the Nuclear Energy Agency of the Organisation for
. 10 .



