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Superconducting Synchronous Motor Design considering Machine Losses
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Seung-Kyu Baik", Myung-Hwan Sohn”, Seog-Whan Kim’, Young-Kil Kwon"

Abstract : Superconducting synchronous generators
and motors are designed based on 2
dimensional electro-magnetic approach. In the
case of generator, if the machine output
rating and terminal voltage are decided, the
armature rating current will be decided
automatically according to its power factor.
However, in the case of motor, if the output
rating is given with [(hp] or (kW] units, the
armature terminal voltage and current are not
decided  directly because the machine’s
armature input power and mechanical output
are different by way of losses. So in order to
calculate the armature current motre
accurately, the machine losses must be
included in the design procedure. In this
paper the machine losses of superconducting

motor are analyzed and used for decision of

the armature input power and current.
Moreover, the differences of voltage equations
between superconducting synchronous
generator and motor are considered.

Key Words superconducting synchronous
machine, machine losses, voltage equation
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Fig. 1. Synchronous machine equivalent circuits
(a) Motor reference direction

(b) Generator reference direction
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