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ABSTRACT

This paper presents the current-fed inverter of a TGV-K traction system with thyristor switches
using phase control and commutation techniques. The current-fed inverters have two modes of
operation which consist of forced commutation and natural commutation. In forced commutation
mode, at speed of less than 120km/h, commutation is forced by means of the commutation
capacitors and the thyristors. Above 120km/h, the thyristors operate in natural commutation mode,
according to the voltages between phases of the motors. In this paper, the power conversion
theory of the TGV-K traction system and the control principle of the converter and current-fed

inverter are discussed.
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Fig 1. Propulsion system of TGV-K
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Fig 2. Single phase thyristor converter
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Fig 6. Operation modes of single phase converter
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Fig 8. Voltage and cument waves
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Fig 11. Firing angle a =135°
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Fig 17. Gate pulse waves
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Fig 18. Inverter DC link voltage Fig 1. Gate pulse waves
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Fig 19. Phase Voltage waves
Fig 22. Inverter DC link voltage

Fig 20. Output current waves Fig 23. Phase voltage waves
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Fig 24. Output cument waves

Fig 25. Gate pulse waves
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