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Parameters of superconducting magnetic systems with support elements inside of toroidal volume.

Yu.M.Vasetskyi, I.L.Mazyrenko, A.V.Pavliuk
Institute of Electrodynamics National Academy of Science of Ukraine,
Peremogy pr., 56, Kyiv-57, 03680, Ukraine.

On the basis of an idealized model of magnetic systems in form of a toroidal current sheet a parametric analysis of
superconducting magnetic energy storage is carried out. The parametric analysis includes the investigation of storage
size, the necessary volumes of superconducting windings and mechanical support system. The systems with spokes
placed inside each discrete simple circular and segmental shape magnet coils are examined. The spoke system can
solve two mechanical problems without resort to the more complicated and expensive "D"-shaped coil geometry,
namely: eliminating bending moments in the support system and ensuring uniform mechanical stress in all the spokes
and supporting structure. The lowest values of the radial dimensions of toroidal solenoids and the necessary volume of
the superconducting material is achieved in systems with segmental shape coils and for the last parameter approaching
to the theoretical limit, which occurs in systems with D-shaped coils.  References 17, table 1, figures 7.
Key words: superconducting magnetic energy storage, toroidal solenoid, mathematical model, support system.
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