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Fuel Debris Criticality Analysis Technology Using Non-contact Measurement Method
(Contract Research)
— FY2022 Nuclear Energy Science & Technology and Human Resource Development Project —

Collaborative Laboratories for Advanced Decommissioning Science,
Fukushima Research Institute, Sector of Fukushima Research and Development
Japan Atomic Energy Agency
Tomioka-machi, Futaba-gun, Fukushima-ken

Tokyo Institute of Technology
(Received March 19, 2024)

The Collaborative Laboratories for Advanced Decommissioning Science (CLADS), Japan Atomic Energy
Agency (JAEA), had been conducting the Nuclear Energy Science & Technology and Human Resource
Development Project (hereafter referred to “the Project”) in FY2022.

The Project aims to contribute to solving problems in the nuclear energy field represented by the
decommissioning of the Fukushima Daiichi Nuclear Power Station, Tokyo Electric Power Company
Holdings, Inc. (TEPCO). For this purpose, intelligence was collected from all over the world, and basic
research and human resource development were promoted by closely integrating/collaborating knowledge
and experiences in various fields beyond the barrier of conventional organizations and research fields.

The sponsor of the Project was moved from the Ministry of Education, Culture, Sports, Science and
Technology to JAEA since the newly adopted proposals in FY2018. On this occasion, JAEA constructed a
new research system where JAEA-academia collaboration is reinforced and medium-to-long term
research/development and human resource development contributing to the decommissioning are stably and
consecutively implemented.

Among the adopted proposals in FY2021, this report summarizes the research results of the “Fuel debris
criticality analysis technology using non-contact measurement method” conducted in FY2022.

The purpose of research was to improve the fuel debris criticality analysis technology using non-contact
measurement method by the development of the fuel debris criticality characteristics measurement system
and the multi-region integral kinetic analysis code. It was performed by Tokyo Institute of Technology,
National Institute of Advanced Industrial Science and Technology, and Nagaoka University of Technology
as the second year of three years research project. The accuracy of the analysis was improved by evaluating
the validity and uncertainty of the neutron transport calculation code using data obtained from new
experiments for the optimization of the detector design. A parametric survey using the transport calculation
based on these data was used to design the detector system by optimizing the detector configuration. The
multi-region integral kinetic analysis code MIK2.0-MVP, which can also take into account fission by delayed
neutrons, was developed and an analysis of the GODIVA reactor supercriticality experiment was carried out
as a preliminary validation. The results show that the MIK2.0-MVP code is able to take into account the
effects of fission due to delayed neutrons. By the activities, the purpose of the research of the year was
achieved.

Keywords: Fuel Debris, Criticality Safety, Non-contact Measurement, Kinetic Analysis Numerical
Simulation, International Collaboration

This work was performed by Tokyo Institute of Technology under contract with Japan Atomic Energy Agency.
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