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Leakage Current Reduction for Transformerless
Three-phase Three-level Photovoltaic Inverters
ZHANG Xing, SHAO Zhangping, WANG Fusheng, LIU Ping
(School of Electric Engineering and Automation, Hefei University of Technology, Hefei 230009, Anhui Province, China)

ABSTRACT: Aiming at leakage current reduction for
transformerless three-phase three-level photovoltaic inverters,
this paper proposed the common mode model of three-level
inverters. Then a kind of improved LCL filter, where the
capacitor common point was linked to the DC neutral point,
was used to eliminate the leakage current. However, this
improved LCL filter changes the mechanism of the
neutral-point potential. Traditional algorithms, such as the
distribution factor algorithm, are no longer applicable.
Therefore, in order to control the neutral-point potential, the
distribution factor algorithm was improved and a new
generalized distribution factor algorithm was proposed in this
paper. Experimental results demonstrate the availability and
correctness of the theoretical analysis and algorithm.
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Fig. 1 Transformerless three-phase three-level

photovoltaic inverter
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Fig. 2 Common mode model of three-level inverter
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Fig. 3 Common mode model with improved LCL filter
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Fig. 7 Neutral current of redundant small vectors
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Tab. 1 Improved neutral current of small vectors
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Tab. 2 Parameters of transformerless three-level

photovoltaic inverter rated 10 kW
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Fig. 10 Waveform of parasitic capacitance voltage and

leakage current with traditional LCL filter
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Fig. 11 Waveform of parasitic capacitance voltage and

leakage current with improved LCL filter
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