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Table 1 Deviation of intermediate voltage at different

voltage levels of a-bridge arm output
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Fig. 8 Simulation results of dual-end reactive power output condition
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Fig. 9 Simulation waveforms of dual-end active and reactive power mixed output condition (transfer of active power from

four-quadrant side to inverter side)
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Fig. 10 Simulation waveforms of dual-end active and reactive power mixed output condition (transfer of active power from inverter
side to four-quadrant side)
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Fig. 12 Experimental waveforms of dual-end active and reactive power hybrid output (transfer of active power from inverter side to
four-quadrant side)
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Research on control strategy for neutral-point balance in three-level
configurations for railway energy dispatching equipment

CHEN Xin', WANG Yue’, FU Gang', QIU Lebing’, LIU Xiang', XIANG Jinwen'

(1. CRRC Zhuzhou Institute Co., Ltd., Zhuzhou, Hunan 412001, China;
2. Zhuzhou CRRC Times Electric Co., Ltd., Zhuzhou, Hunan 412001, China)

Abstract: Energy dispatching equipment (EDE) utilizes converters in an AC-DC-AC topology to perform energy management
functions including negative sequence, harmonic suppression, reactive power compensation, and active energy dispatching transfer for
railway traction power supply. However, the use of three-level converters in EDE leads to neutral-point imbalance due to the inherent to-
pological limitation. Additionally, the diverse energy management functions of EDE, combined with out-of-phase voltage on both ends
of the converters, cause arbitrary fluctuations of the power factor on both ends of the converters, exacerbating the neutral-point voltage
imbalance deficiency. This paper proposes a control method for neutral-point voltage balance in single-phase three-level AC-DC-AC con-
verters, designed for neutral-point balance control applicable to full conditions with arbitrary power factors on both ends of the converter,
which is suitable for EDE application scenarios. This method was validated and confirmed to be effective and feasible through simula-
tions and high-voltage experiments.

Keywords: railway energy dispatching equipment; single-phase; three-level; neutral-point voltage balance control
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