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Abstract

The development of advanced Insulated Gate Bipolar Transistor(IGBT)has enabled high-frequency
switching operation and has improved the performance of PWM inverters for motor drive. However, the high
rate of dv/dt of IGBT has adverse effects on motor insulation stress. In many motor drive applications, the
inverter and motor are separated and it requires long motor feds. The long cable contributes high frequency
ringing at the motor terminal and it results in hight surge voltage which stresses the motor insulation. The
inverter output filter and RDC snubber are conventional method which can reduce the surge voltage. In this
paper, we propose the new low loss snubber to reduce the motor terminal surge voltage. The snubber
consists of the series connection of charging/discharging capacitor and the voltage-clamped capacitor. At
IGBT tum-off, the snubber starts to operate when the IGBT voltage reaches the voltage-clamped level
Since dv/dt is decreased by snubber operating, the peak level of the surge voltage can be reduced Also the
snubber operates at the IGBT voltage above the voltage-clamped level, the snubber loss is largely reduced

comparing with RDC snubber. The proposed snubber enables to reduce the motor terminal surge voltage
with low loss.
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Fig. 2 Three-phase induction motor using proposed
low loss snubber cCircuit
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Table 1. parameters using experiment
MG200Q1US41
9 &
2 9 X (Sr1)Vmuv/V peark 380/100[V]
29 2 (Sp)) WEA F(Rsr1) 10[2]
Dri1~Dri3, Dra1 ~Dras,
Dr21 ~Dre2s, Dra1 ~Dras, SKR47F17
Drs1 ~ Drs3, Dre1 ~Dgss
Coci ~Coc2 3000[uF]
Csiz, Cs2, Csaz, 0.1[uF]
Csa1, Css1, Csel
Csi1, Csai, Csa,
’ ’ 1.0[uF]
Csaz, Cssz, Cse
Rri~Rrs 10[9]
Ri1~Ris, Ra~Ras 20[R]
Li~Lse 2H0.2[uH]18[cm]
I AFAH 10[Hz]
200[V] 55(kW] A3N
] o]
48 v 74 fs=12[kEz]
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Fig. 7 Voltage and current waveform for switch off
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