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Design and comparative analysis of MgB2 and YBCO
wire-based superconducting wind power generators

Thursday, 31 August 2017 13:45 (1h 45m)

Recently, MgB2 wire and YBCO wire have been widely used in superconducting generators. However, they
have differences in terms of material characteristics, product performance, price, and the relevant cryogenic
cooling system, which have a great influence on the design of superconducting generators. Therefore, it is
necessary to compare which wire is better for superconducting wind turbine design. This paper deals with
design and comparative analysis of direct-driven type superconducting wind power generators according to
MgB2 and YBCO wires. The specifications of MgB2 and YBCO wires are investigated, and the 3MW super-
conductor generators using MgB2 and YBCO wires are designed based on the rated rotational speed of 14
rpm. The magnetic field distributions of the generator are analysed using a 3D finite element method pro-
gram. The generator designs using MgB2 and YBCO wire are compared focused on the size, weight, magnetic
flux density, operation current value, and required length of the wire. As a result, the weight and volume of
the generator using YBCO wire are lighter and smaller than the generator using MgB2 wire, however, the
required length of MgB2 is shorter than the YBCO wire. When the weight, the volume and the length are
considered together, the generator design using the MgB2 wire is more attractive than the YBCO. This result
will be useful for designing a superconducting wind turbine and selecting an appropriate wire.
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