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New Current-fed GTO Inverter and Its Basic Characteristics
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Abstract

The conventional autosequentially commutated current-fed inverter (ASCI) is widely employed with
the induction motot drives for speed control. However, this inverter has a limit of high power and high
frequency induction motor drives. One of the limitations 1s to be found in the commutation capacitors
in the main circuit of this inverter.

A new current-fed gate turn-off thyristor (GTO) inverter is developed. This inverter is composed of
the main GTO bridge configuration and the improved energy rebound circuit (ERC) without the com-
mutation capacitor. This inverter works stable at high frequency from light load to heavy one. The imp-
roved ERC is used not only to rebound the load reactive power to the de link, but also to return the
power in the load to the ac source. The new GTO inverter circuit and the characteristics of the inverter
induction motor drives are explained and analyzed.
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Fig. 1. Current-fed GTO inverter configuration.
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Fig.2.Sequences of the gate pulses, currents, and
voltages.
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Fig.3.Current paths of the main part of the in-
verter circuit.
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Dischage circuit.
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Fig.5.Discharging current paths.
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Fig. 6. Relationship between slip and E. with
ras a parameter.
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Fig. 7. Experimental waveforms of the inverter
motor drives for
f :50[HZ]Ed:SO[V],S:0.0IT‘L’:150[#3].
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Fig. 8. Experimental waveforms of the inverter
motor drives for
f =50(Hz).E+=50(V)}.5=0.013.7=2(ms)
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Fig. 9. Experimental waveforms of the inverter
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Fig. 10. Experimental waveforms of the inverter

motor drives for f==50[Hz], E;=50
[V], $=0,113,
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Fig.11. Experimental waveforms of the inverter

motor drives for f=200{Hz], E.=68[V],
=0[s].
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Fig. 12. Experimental waveforms of the inverter

motor drives in regenerative operation.
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