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Optimal Rotor Shape Design of 150kW-class IPMSM for Reduce Usage of Permanent Magnet
and Satisfy Induced Voltage

Tae Chul Jeong®, Won Ho Kim",

Ik Sang Jang®, Mi Jung Kim", Ki Deok Lee’, Jae June Lee’,

And Ju Lee'
Hanyang University”

Abstract - This study was designed to satisfy induced voltage
limits considering drive’s specifications and optimize design reducing
usage of permanent magnet, by increasing salient poles ratio, when
designing 150kW IPMSM. In order to achieve these objectives, design
plans were determined, based on Ld and Lq parameters of a basic
design model, according to changes in salient poles ratio and flux
linkage using IPMSM’s voltage equation and torque equation and
then, required torque and induced voltage were analyzed using
Sensitivity Analysis. Based on analysis data, the optimum design was
performed and basic model’'s characteristics were compared to final
model’s through Gradient-Based Optimization Technique.
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3.1 QIA= M (Sensitivity Analysis)
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3.2 Gradient-Baced Optimization
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