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Efforts for Realization of Nuclear Fusion Demonstration Reactor
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The ITER international project is being promoted by seven member entities to develop an experimental nuclear fusion reactor that can realize the
levels of plasma temperature and density necessary for a practical device. In the DEMO next-generation demonstration reactor, which will be built
after the ITER facility with the objective of achieving stable and continuous production of several hundred thousand kW of electric power, technical
verification of various aspects including operation, maintenance, and radioactive waste management will be carried out toward the construction of a
commercial reactor.

Toshiba has been proceeding with technical development of the DEMO reactor in cooperation with the Japan Atomic Energy Agency (JAEA). We
have been concentrating our resources on the development of a tritium breeding blanket having a cylindrical shape that provides high productivity,
and have confirmed that it satisfies the required conditions. In addition, we have performed thermal-hydraulic analyses for various types of accident
scenarios in the DEMO fusion reactor plant and obtained useful results with respect to the maximum pressure inside the facility and changes in the tem-
perature of individual components in the event of an accident.
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Tritium breeding blanket of DEMO reactor and its structure
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Required conditions for tritium breeding blanket
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Structure of cylindrical tritium breeding blanket
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Contribution of each breeding layer to total tritium breeding ratio
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Result of thermal analysis of outer casing
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Comparison of cylindrical and rectangular blanket assemblies
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Confinement barriers of DEMO fusion reactor plant
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Time evolution of component temperatures in case of instant total coolant
loss event
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