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EUCAS 2017 Two alternative designs of the Central Solenoid (CS) coil were proposed by EPFL-SPC, PSI Villigen and CEA Cadarache for the European

DEMO tokamak. The DEMO CS coil consists of five modules, namely CSU3, CSU2, CS1, CSL2 and CSL3, the most demanding of which is the
CS1 one. Our present work is focused on the thermal-hydraulic analysis of the CS1 module designed by EPFL-SPC at the normal operating
conditions during the whole plasma scenario. We take into account the realistic magnetic field distribution, heat transfer between neighboring
turns, and heat generation due to AC losses. The analysis, performed using the THEA Cryosoft code, was aimed at the assessment of the
West Pomeranian minimum temperature margin and at verification if the proposed design fulfills the acceptance criteria. Obtained minimum temperature margin in

U”"VGFS"?Z’COZZI?S‘”OlOgV layers L1-L18 was sulfficiently large, whereas in L19 was slightly below the 1.5 criterion.
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e The hydraulic analysis of the CS1 coil (SPC design) was performed. The total mass flow rate in the
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Bundle region (HTS): correlation of the EURATOM () hydraulic component  <— heat transfer CS1 module was assessed to be 337 g/s.
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e Normal operation of the CS1 module was simulated using the THEA code during the whole plasma
scenario (breakdown, burn and dwell phases). Time evolution of magnetic field profiles along the

conductor, heat load due to AC coupling losses, inter-turn heat transfer and mass transfer between
different channels of flow were taken into account.

Links between different cable components

a) HTS: L1-L3 b) LTS: L5-L19
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e The temperature margin in the shorter conductor of each subcoil was calculated. The minimum
value of temperature margin was typically achieved in the last seconds of the dwell phase.

e The computed minimum temperature marginin layers L1-L18 was sufficiently large, whereasin L19
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