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Development of Nonlinear Inverter Model for Fast Dynamic Analysis of Electric Power Steering
with PMSM Drive System

Chinchul Choi, Wootiak Lee
Graduate School of Changwon National University, Dept. of Control and Instrumentation, Changwon National University,
Department of Automotive Engineering, Hanyang University

Abstract - A circuit-domain model of PWM inverter provides
accurate simulation results in consideration of detail switching
characteristics. Although, a huge amount of computation time is
demanded for the simulation results of several ten seconds, which is
the required time to analyze system behaviors or control
performances of Electric Power Steering(EPS) on real drive condition.
This paper describes the nonlinear inverter model for fast dynamic
simulation of EPS without the PWM concept through analyzing the
effect of nonlinear switching characteristics like dead time, forward
voltage drop and conduction resistance. Some inverter models
including proposed model are compared from two standpoints which
are computation time and accuracy. The comparison results show the
usefulness of the developed model in order to develop the control
algorithm through the fast prediction of system behaviors.
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