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Distribution Characteristics of Irregular Voltage in Stator Windings of
IGBT PWM Inverter-Fed Induction Motors
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ABSTRACT

This paper describes distribution characteristics of switching surge voltage in stator windings of induction
motor driven by IGBT PWM inverter. To analyze the voltage distribution between the turns and coils of
stator winding, equivalent circuit model of induction motor including cable was proposed and high frequency
parameter is computed by using finite-element method (FEM). From the electro-magnetic transient program
(EMTP) simulation of the whole system for induction motor, feeder cable, and PWM inverter, the variable
effect on rising time of the inverter, cable length, and switching frequency on the voltage distribution is also
presented. In order to experiment, an induction motor, 330 [V], 50 [HP}, with taps from one phase are built to
consider the voltage distribution so that these results can be helpful when filter was designed to remove high
dvy/dt.

Key Words : Induction motor, IGBT PWM inverter, Stator winding, Switching surge, Finite-element
analysis, EMTP simulation
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Fig. 1 Cross section of single slot model and mesh
diagram
(a) Single slot model
(b) Coil distribution of stator slot
(c) Mesh diagram for finite element analysis
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