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PWM Variable Carrier Generating Method for OEW PMSM with Dual
Inverter and Current Ripple Analysis according to Zero Vector Position

Jae-Hoon Shim'!, Hyeon-Gyu Choi', and Jung-1k HaT

Abstract

An open-end winding (OEW) permanent magnet synchronous motor with dual inverters can synthesize large
voltages for a motor with the same DC link voltage. This ability has the advantage of reducing the use of
DC/DC boost converters or high voltage batteries. However, zero-sequence voltage (ZSV), which is caused by
the difference in the combined voltage between the primary and secondary inverters, can generate a
zero-sequence current (ZSC) that increases system losses. Among the methods for eliminating this phenomenon,
combining voltage vector eliminated ZSV cannot be accomplished by the conventional Pulse Width
Modulation(PWM) method. In this study, a PWM carrier generation method using functionalization to generate
a switching pattern to suppress ZSC is proposed and applied to analyze the control influence of the center-zero
vector in the switching sequence about the current ripple.
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Fig. 2. Voltage space vector. (a) Inverter 1, (b) Inverter 2,
(c) Composited voltage space vector with zero ZSV.
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TABLE I
OEW PMSM SYSTEM PARAMETERS

Parameter Mark Value Unit
Rated output power P 2.1 kW

number of pole pairs PP 3 -
Rated phase current | £ ,4eq 13 Apk
Rated torque T e 51 Nm
Rated rotor speed Woom 4000 rpm

Flux of PM Aoy 0.079 V/(rad/s)

dg-inductance L,/L, | 454/766 mH
stator resistance R 0.345 ohm
Switching frequency fsw 16 kHz
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