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Imbalance Compensation Strategy of 81-Level Railway
Power Conditioner *

BU Jianyi, ZHANG Changzheng
(Hubei Key Laboratory for High-Efficiency Utilization of Solar Energy and Operation Control of
Energy Storage System, Hubei University of Technology, Wuhan 430070, China)

Abstract: In order to reduce the switching frequency of railway power conditioner in the process of high power
compensation, a hybrid cascade 81-level converter with low switching frequency is used as the voltage source and a
single-phase H bridge converter with high switching frequency is used as the current source. The two voltage sources
are connected back-to-back, and an 81-level railway power conditioner is proposed. Since the switching frequency of
the switching devices that bear 85% of the compensation power in the system is 250 Hz and below, and the current
sources with high switching frequency only bear 1% of the power, the system has small switching loss and good
tracking performance for the compensation current reference signal. The basic structure of the system and its
equivalent circuit is studied, the equivalent three-phase circuit is established by constructing the equivalent
symmetrical three-phase voltage source, the active power average distribution method is used to make the system
equivalent to Y-Y symmeltrical three-phase circuit, so that the imbalance compensation is realized, and a new
compensation current detection method is put forward. Simulation results show the effectiveness and feasibility of the
proposed system and its compensation method.
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