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24-pulse Converter Fed by Double Y Motor-generator and Its Control

ZHENG Xue, LI Weibin, CHEN Junhong, WANG Yali
( Southwestern Institute of Physics, Chengdu, Sichuan 610225, China)

Abstract: Stable discharge of plasma is the main foundation for high quality physics experiment. When the vertical
displacement of plasma is offset, feedback control is required to correct the offset. For the sake of controlling the vertical
displacement of plasma by active feedback, a 24-pulse converter is proposed, which has to conform to the special power condition, i.e.,
the double Y motor-generator. The optimized 24-pulse converter has 2-group converters, positive group and negative group, working
together so as to realize 4-quadrant operation under large current. The loads of the double Y motor-generator are balanced by the way
of the combination between the transformers and the converters. The control with logical circulating current is used, so that the output
current is continuous and smooth in the zero-crossing point. Benefit from the large impedance of motor-generator, balanced reactor
could be omitted which could make cost reduction. It is enable for the 24-pulse converter to meet the basic requirements of plasma
vertical instability control under the unique double Y motor-generator power condition.
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Fig. 1 Topology of the 24-pulse converter
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Tab. 1 Parameters of the double Y motor-generator
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Fig. 2 Connection diagram of the windings of three-phase
shift transformer
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Fig. 3 Vectogram of the three-phase shift transformer
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Fig. 4 Vectogram of phase-shifting transformer
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Tab. 2 Phases of the transformers
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Fig. 5 Working modes of the 24-pulse converter
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Fig. 6 Control flow chart of the 24-pulse converter
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Tab. 3 Fluctuation of current under different integral
coefficient
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Fig. 7 Simulation model of the 24-pulse converter
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Fig. 8 Trigger circuit
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Fig. 9 Simulated current waveforms of the 24-pulse converter
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Fig. 10 Simulated waveforms of current, voltage and
circulating current of the 24-pulse converter
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