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Current Status and Perspectives on DemoWCLL BB
Design Activities

In the general framework of the R&D activities supported by the EUROfusion consortium, the development
and qualification of the Breeding Blanket (BB) is seen as a mandatory step in the demonstration and deploy-
ment of fusion reactors as a successful energy source. The optimal solution for an early BB concept ought to
demonstrate the possibility to reach the fuel self-sufficiency, effectively evacuate the thermal power generated
inside the reactor, and have a reasonable availability. These goals are expected to be achieved in a technolog-
ical demonstrator, such as EU-DEMO, and one of the best candidates to achieve this goal is the Water-Cooled
Lead Lithium (WCLL). This BB concept relies on water at PWR conditions as cooling fluid, Lead lithium eu-
tectic alloy (PbLi) as tritium breeder & carrier, and the reduced-activation ferritic–martensitic steel Eurofer
as structural material.
The present paper would like to give a wide overview on the analytical, numerical and experimental activities
performed and the results achieved so far by the European researchers involved in the development of this BB
concept in the framework of the Breeding BlanketWork Package. The paper describes theWCLL BB reference
geometry, the thermal-hydraulic, thermomechanical, magneto-hydrodynamic, structural, neutronic, tritium
transport and retention activities. A section is also dedicated to the experimental studies regarding water
chemistry, water CHF experiments, MHD experiments, PbLi-water interaction and breeding unit manufactur-
ing.
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