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Design and Application of the Traction System for

Autonomous-rail Rapid Tram

XIE Bin, LIJing, WEN Yuliang, ZHENG Hanfeng
( CRRC Zhuzhou Institute Co., Ltd., Zhuzhou, Hunan 412001, China)

Abstract: In the traction system of autonomous-rail rapid tram, a kind of high-energy, high-charge-rate lithium iron phosphate power
battery is used to provide energy for the tram. In addition, the energy-saving performance of the permanent magnet synchronous motor
(PMSM) and the lightweight, reliability of the main circuit equipment maximize the mileage of autonomous-rail rapid tram. This paper
presented the composition and main parameters of the traction system, outlined its traction / electric braking characteristics. The calculation
method, system characteristics, and the control strategies of the traction system were also introduced.
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Tab. 2 Traction parameters of autonomous-rail rapid tram
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Fig. 2 High voltage main circuit of the traction system for
autonomous-rail rapid tram
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Fig. 3 Topology of the auxiliary power supply system for
autonomous-rail rapid tram
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Fig. 4 Main circuit of the auxiliary power supply system
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Tab. 4 Main parameters of the energy storage system for
autonomous-rail rapid tram
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Fig. 5 Traction / electric braking characteristic curves of
autonomous-rail rapid tram
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Fig. 6 Feedback charging current limit for the energy storage system
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Fig. 7 Traction flow of autonomous-rail rapid tram
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Tab.5 Main parameters of the traction motor
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Tab. 6 Main parameters of the PMSM controller
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Fig. 8 Control strategy of the PMSM for autonomous-rail rapid tram
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