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BREEDING BLANKET ACTIVITY RESEARCH

The Water Cooled Lithium Lead (WCLL) is one of the selected concepts for the DEMO Breeding Blanket (BB) realization. This concept foresees the employ of the lithium-lead as breeder and neutron multiplier and the
water in PWR conditions as thermal coolant. Within the framework of the EUROfusion activities, an intense research campaign has been conducted at the Department of Energy, Information Engineering and Mathematic
Models (DEIM) of the University of Palermo in order to assess the thermo-mechanical behaviour of the outboard equatorial module of the DEMO WCLL BB.

A theoretical-numerical approach has been followed and a Finite Element (FE) model of the central toroidal-radial slice of the aforementioned module, consisting of ~2million nodes connected in ~2 million linear tetrahedral
and hexahedral elements, has been set up. EUROFER steel has been adopted as structural material. The commercial ABAQUS v.6-14 FEM code has been adopted in order to run the calculations.
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IFMIF ACTIVITY RESEARCH

In the framework of European fusion activities, a high flux neutron source is considered an essential device for testing candidate materials under irradiation conditions typical of future fusion power reactors. To this purpose,
IFMIF (International Fusion Materials Irradiation Facility) project represents an important option to provide the fusion community with a source capable of irradiating materials samples at a rate of up to 20 dpa/fpy in a
volume of 0.5 L. This is achieved by bombarding a high-speed liquid lithium target with a 10 MW double deuteron beam which yields a 14 MeV-peaked neutron spectrum.

A theoretical-numerical approach has been followed and a FE model of the IFMIF Target Assembly, equipped with the Lithium Inlet Pipe and the Support Framework, has been set up. A mesh composed of ~400k nodes
connected in ~1.55 million of linear tetrahedral elements has been adopted for the thermo-mechanical calculations. The loads and boundary conditions typical of the Nominal scenario, in which the Lithium at 60 kPa enters
the Target Assembly at 250 °C and a beam power of 4-10' W/m’® is deposited into the Lithium beam footprint region, have been reproduced. Volumetric neutron deposited heat power from neutron interaction with the
EUROFER structural material has been taken into account.
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Thermal results have indicated that the EUROFER critical temperature of 550 °C is never reached within the model, since a maximum temperature slightly lower than 430 °C is predicted in a localized region of the target
chamber at the edge with the frame and the back-plate. Mechanical results have shown that an intense Von Mises equivalent stress field is predicted at the edges of the back-plate flow channel, due to both high temperatures
and geometrical discontinuity.
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