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Basic Characteristics of a Current Source Inverter-fed Synchronous Motor

KunioM! OcucHr and YosHIKAzZU HIRUTA

Abstract: — This paper describes the basic characteristics of a three phase synchronous motor supplied

from a current source inverter. The synchronous motor is modeled as a balanced sinusoidal three phase voltage

source. Taking into account commutation processes and assuming a inverter input dc current to be constant,

the steady state characteristics are analysed. The output current, commutating capacitor voltage and the out-

put power of the inverter are theoretically obtained. The caluculated performances are also presented.

The experiment on a synchronous motor drive shows that the commutating period ( ) increases as the

frequencies are increased and the dc current is decreased. The system becomes unstable when . reaches to

1/3 of one period of the inverter output frequency. The theoretical results agree qualitatively with experimen-

tal results.
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Fig. 1  Current source inverter circuit.
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Fig. 2 Equivalent circuits during a commutat-
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