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Research on Neutral Point Potential Balance Control Strategy of Three-level Urban
Rail Energy Feedback Devices
ZHANG Runze, CUI Yang, WANG Hairui, CAO Hu, SUN Guobin

(CRRC Qingdao Sifang Rolling Stock Research Institute Co. ,Ltd. , Qingdao 266000, Shandong , China )

Abstract: Due to the short distance between urban rail transit stations, the train operates between traction and
brake frequently, so that a lot of energy are generated in the process of regenerative braking. With the increase of
domestic urban rail transit operation lines, the effective utilization of regenerative braking energy has become a topic
of general concern for urban rail transit. The energy feedback device applied in the traction substation of rail transit
can feed back the regenerative braking energy to the superior grid and maintain the voltage stability of the traction
network. three phase- three level- four quadrant energy feedback devices were studied, and an algorithm for
determining the operation conditions was proposed. At the same time, aiming at the neutral point potential balance
problem of three-level circuit topology, the control optimization of neutral point potential balance was carried out
based on the three-level space vector pulse width modulation(SVPWM) modulation strategy. Finally, the feasibility
of the research content was verified by experiments.
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Fig.1  Structure diagram of urban rail traction substation
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Fig.2  Structure diagram of three phase-three level-
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Fig.3 Control block diagram of energy feedback devices
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Fig.4 Working condition diagram of energy feedback mode
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Fig.7 Design of neutral point potential controller
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Fig.8  Waveforms of series capacitor voltages on DC side
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Fig.9 Schematic diagram of laboratory experiment environment
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Fig.11 Waveforms of neutral point potential
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