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Fig.2  Three-phase improved modulation signals

with zero-sequence voltage injections
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Fig.3  Average neutral point currents with different

modulation indexes and zero-sequence factors
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voltage balance method
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General prediction-based voltage balance method for diode-clamped

converters with carrier modulators

CUI Dong-dong'*, GE Qiong-xuan', ZHOU Zhi-da'*, YANG Bo'*, TAN Qiang'~

(1. Key Laboratory of Power Electronics and Electric Drive, Institute of Electrical Engineering,

Chinese Academy of Sciences, Beijing 100190, China; 2. University of Chinese Academy of
Sciences, Beijing 100049, China)

Abstract: Voltage balance of DC-link capacitors is the key problem of the diode-clamped converter ( DCC). In

this paper, three-level DCC is taken as an example, and a general carrier-based voltage balance method is pro-

posed, which is characterized by injecting a zero-sequence voltage in the modulation signals. First, a general ex-

pression of the injected zero-sequence voltage was given, and the effects of the injected zero-sequence voltages on

the neutral point currents were theoretically analyzed. Accordingly, a prediction-based algorithm was proposed to

determine the optimal zero-sequence voltage. Simulation and experimental results prove that, with this method, the

neutral-point voltage deviations of three-level DCC can be effectively suppressed. Besides, the proposed method

can be conveniently extended to multilevel diode-clamped converters with more voltage levels.

Key words: carrier-based modulator; diode-clamped converter; predictive control; three-level; voltage balance

control ; zero-sequence voltage



