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The tritium breeding blanket is an essential system in any deuterium-tritium (D-T) fusion electricity-producing device. Its primary functions include producing tritium to ensure fuel self-sufficiency, extracting high-grade heat for electricity generation, and shielding sensitive components from nuclear irradiation. Despite its critical role, the technical readiness level of tritium breeding blankets remains low. 
This talk will first provide an overview of the current status of the Helium-Cooled Pebble Bed (HCPB) breeding blanket for the European DEMO fusion reactor. It will then emphasize the urgent need to improve the technical readiness level of tritium breeding blankets for fusion reactors. The IFMIF-DONES facility offers a unique opportunity to test tritium blanket technologies, given its large test volume and high neutron flux. In response to the need for testing blanket technology, a Blanket Functional Materials Module (BLUME) for the HCPB breeding blanket has been proposed. Preliminary designs of BLUME will be presented, followed by a discussion of future activities aimed at refining and consolidating the design.

