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With regard to the Breeding Blanket (BB) project, a global DEMO EM model, suitable to account for different blankets designs, has been developed in
previous years with the capability to analyse EM transients in presence of both toroidal and poloidal magnetic fields and considering materials with nonlinear magnetic properties. Using the FE model based on the WCLL design, a VDE-up with a 74 ms current quench time was analysed. The present
work reports a complete EM analysis of the BB segments that takes into account eddy currents, the interaction of the BB magnetized material with the
magnetic field (ferromagnetic forces) and the contribution of halo currents. Moreover, in order to follow the ongoing development of BB concepts, a
comparison between the Single Module Segmentation (SMS) and Multi Module Segmentation (MMS) is also made, giving thus a complete view of the
EM loads behaviour during the considered off-normal event.
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Averaged materials and EM properties
have been used for the conductive
components defined in the WCLL FEM
model.

Two types of currents contribute to Lorentz forces:
 eddy currents, caused by the decay of the plasma current
and the change of plasma shape;
 poloidal halo currents (HCs), which flow through the
structure wetted by the disrupting plasma when it gets in
contact with the surrounding structures.

Poloidal coils’ currents and plasma input (both poloidal and
toroidal contribution) have been calculated by CarMa0NL code
and provided for a VDE-up with a 74 ms current quench time.
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The generated magnetic field
magnetises the structural components
made in EUROFER97 producing forces
that act during all the operational states of
the machine.
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