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Work is in progress to completely replace, in 2008, the JET existing CFC tiles with a configuration of plasma facing materials

consistent with the ITER design. The ITER-like Wall (ILW) will be created with a combination of beryllium (Be), tungsten (W),

W-Coated CFC and Be-Coated inconel tiles, with the material depending on the local anticipated heat flux and geometry required. 

Over 2000 tiles will be replaced and the ILW will accommodate additional heating up to at least 50 MW for 10 s.  This paper describes

the generic problems associated with Be tiles (power handling capacity and disruption induced eddy currents) and illustrates specific

design cases.

As with the existing first wall components, the Be tiles will be inertially cooled and the Be melting temperature of only 1289°C will

drive their power handling performance.  At 40 mm typical thickness, the tiles are “thermally thick” for typical 10 s. shots and will

handle about 60 MJ/m2 without melting.  Surface castellations and kinematic restraints minimise thermally induced stresses.  As the

thermal flux arrives along near toroidal directions, the design keeps the exposed depth of poloidally running edges to low levels: down

to 40 microns in the most severe positions. This limit strongly constrains the dimensions of the castellation grooves and the placing of

the cuts described below.

During disruptions, Be tiles are subjected to eddy current torques due to the combination of large changes in magnetic field (typically

100 T/s), high magnetic fields (B(tor) ~ 4 T in the centre of the plasma) and the low resistivity of Be (8 E-8 Ohm-m at 200°C, the

minimum operating temperature of JET).  The ILW Be tiles will manage these torques via a combination of the castellations, along

with cuts which will interrupt the eddy current loops.  The cuts result in the division of the tiles into several slices which require inconel

carrier “toast racks” for support.  Example cases will show FEA results of eddy current torque and mechanical stresses in slices and

carriers.  The computation of halo current forces and the design features required to minimise and accommodate them will also be

included.

This work was performed under the European Fusion Development Agreement and is complementary to the work on power handling

and associated tile surface shaping on the JET ILW Be tiles being presented in a separate paper by I. Nunes et al.
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