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A Study on Parallel Operation of PWM Inverters
for High Speed and High Power Motor Drive System

Un-Kwan Cho, Jung-Sik Yim, and Seung-Ki Sul
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ABSTRACT

High speed motors have been widely used in industries to reduce system size and improve power conversion
efficiency. However, the high speed motors sometimes suffer from core losses caused by PWM current ripple;
noting that the phase inductance, L., of high speed motor is smaller than that of ordinary motors. In the
proposed topology, three PWM inverters are connected in parallel through nine coupled inductors. Compared to
the PWM current ripple of the conventional single inverter system, that of the proposed scheme can be
conspicuously reduced without the voltage drop at the inductors. In this paper a theoretical analysis of the
output voltage of the proposed topology is presented, and then the validity of the proposed method is verified
by experimental results.

Key Words : Coupled inductor, PWM inverter, Parallel operation
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Fig. 2 Schematic diagram of coupled inductor
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Fig. 3 Effective inductance of coupled inductor
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Table 1 Output pole voltage

State S.1, Sa2, Sas Vin
0 (©, 0, 0) Vi l2
1 0,0,1) Palb
2 ©,1, 0) Vi /6
3 1,0, 0) V6
4 ©,1,1) V. /6
5 1,0, 1) Vel6
6 (11,0 Val6
7 1,1, 1) Va2
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Fig. 6 Coupled inductor and parameters
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Table 2 Parameters of induction machine

g4 59 22 kw
HH #HY 220V
34 dR 746 A
44 55 1765 r/min
= 4
3 de=A

Table 3 Experimental condition
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MEY FOb 20kHz
£ I 3 kw
~ 50 F
<
g o
5
© 50
Time (0.05 s/div)
3 T
Y SR EOUUURUE SUOUUOY  SRUTSRUPRR SUSTOPRI
o :
g2 b s A W RS OB
5 :
S
0 1 2 3 4 3

Frequency (10 kHz/div)

J8 9 stfe eIHEZ TEA| MS7| AMFet
FFT mhs

Fig. 9 Motor phase current and FFT waveform
with single PWM inverter
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Fig. 10 Motor phase current and FFT waveform

with proposed topology
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Table 4 Measured inductance
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Fig. 17 Output line voltage of proposed method
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