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Background

Vernier permanent magnet machines (VPMMs) possess many advantages including simple configuration, high torque density and efficiency, thus are promising
candidates for the motors in wind turbine powertrains, electric vehicles or ship propulsion systems. However, since the PM flux linkage is almost constant, the flux-
weakening capability of VPMMs is usually inferior than the wound field machines (WFMs). Moreover, the power factor the VPMMs is also lower. In order to incorporate
the merits of VPMMs and WFMs, this paper proposes a vernier machine with superconducting wound field windings, which can exhibit higher torque density, flux
weakening capability and power factor than the conventional VPMMs.

Objectives

** |Investigate the operation principles and clarify the slot-pole combinations.

¢ Compare the proposed LTS WFVM to a regular VPMM with Halbach-array PMs
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Conclusion

¢ A superconducting (SC) wound field vernier machine (WFVM) is proposed in this paper.

** The proposed LTS WFVM has a simple structure with high reliability. No brushed and slip rings is needed, and the rotor has a
simple reluctance structure.

** Compared to a regular VPMM with Halbach-array PMs, the proposed machine has 29.3% higher torque density, 84.6% larger
power factor, stronger flux weakening and overload capabilities.

« The main drawback of the proposed LTS WFVM is the high pulsating torque.

*¢* The overall cost of the LTS WFVM system would still be competitive compared to that of the regular VPMM system because the
inverter cost and machine volume of the proposed machine system are smaller.
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