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Development of Materials for Supercritical-Water-Cooled Reactor
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The supercritical-water-cooled reactor (SCWR) is regarded as a promising future nuclear reactor due to its prominent advantages of

high thermal efficiency, system simplification, R&D cost minimization, and flexibility of core design.

In response to the growing demand

for advanced nuclear systems, a Japanese R&D project involving cooperation between universities and nuclear reactor plant manufacturers

commenced in 2000 with the aim of providing technical information essential for demonstration of an SCWR system.

The development of

materials was designated as one of the important items in this project to demonstrate the viability of such a system.
Toshiba selected candidates from among commercial alloys, evaluated them, and obtained some promising candidate materials.

Furthermore, good performance results were obtained for materials developed from those candidate materials.

In the future, we plan to build

up a cooperation program with overseas research organizations aiming at verification of the SCWR system through an international program.
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SCWR and present light-water reactor systems
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Timetable for development of SCWR materials
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Phase diagram of water with temperature ranges of coolant
of light-water reactors
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Requirements for SCWR materials
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Flow diagram of material screening test
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General corrosion of various materials
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Susceptibility of sensitized stainless steel to stress
corrosion cracking (SCC)
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Irradiation behavior of improved stainless steel
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