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Preliminary structural analysis of the DTT current
feeders conductors and clamps
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Divertor Tokamak Test facility (DTT) is the device devoted to tackle the power exhaust issue in the view
of future fusion power plant [1]. The DTT construction is nowadays started in the ENEA site of Frascati,
Italy. The DTT superconducting magnet system is comprised of 18 Toroidal Field (TF) coils, able to generate
a magnetic field of 6 T at the plasma major radius (i.e., at 2.19 m from the z-axis), 6 independent Poloidal
Field (PF) coils and a Central Solenoid (CS) made of 6 stacked, independently fed, graded modules. The DTT
current feeding system consists of superconducting feeders, whose latest design foresees the use of NbTi
Cable in Conduit Conductors (CICC), of Current Lead boxes (CLBs) and resistive busbars, operating at room
temperature. The TF are fed in series with an operative current of 42.5 kA, whilst the PF and CS with a
maximum current of 30kA, both at operative temperature of 4.5K. A feeders’pair layout comprises both the
positive and negative poles clamped together to counteract the electromagnetic (EM) force. Clamps, which
are made of plates and a certain number of bolts, serve as constraints for feeder cables relative displacements
during operations.
The aim of this work is to provide a preliminary structural assessment of the CICC jacket, together with the
feeders clamps and bolts (both in terms of dimensions and number), resorting to a coupled EM and structural
analysis. Exploiting a parametric model, developed within ANSYS APDL environment, it is possible to scan a
wide solution range and to extrapolate a configuration that is compliant with the feeders design requirements.
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