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In DEMO fusion reactor the confinement of the plasma is achieved through the magnetic field generated by
superconducting coils. The DEMO magnet system includes 16 Toroidal Field (TF) coils, 6 Poloidal Field (PF)
coils and 5 modules for the Central Solenoid (CS) magnet. For the TF coils, four winding pack options are
presented: one solution reproduces the ITER concept with radial plates, whereas the other three designs ex-
plore different winding approaches (pancakes vs. layers) without radial plates, and manufacturing techniques
(react & wind vs. wind & react Nb3Sn), with the aim of improving the effectiveness of the conductors and
propose cost effective solutions for the magnet system.

For the CS modules two designs have been proposed: the first is based on a pancake wound W&R Nb3Sn con-
ductor, like in ITER. The second concept is based on a hybrid design with layer-wound sub-coils using HTS
conductors in the high field section. Compared to the first option, the hybrid configuration allows keeping
the same flux with reduced size or increasing the flux keeping the same size. Two different designs are also
presented for the PF coils, following the concept that one solution is similar to the ITER one, whereas the
second explore alternative concepts, such as the design of PF 1 and PF6 wound with Nb3Sn Cable-in-Conduit
Conductors.

In order to validate the designs, thermal-hydraulic and mechanical analyses are carried out for all WPs, as
well as experimental tests on full size and sub-size prototypes. Results are encouraging, with some critical
aspects that shall be solved in future designs.

Finally, preliminary studies of the auxiliary systems (fast discharge units, feeders and cryogenic system), aim-
ing to optimize the power consumption and the space allocation, are presented.
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