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Fig.1 Parasitic capacitances and common-mode currents in

transformless grid-connected photovoltaic system
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Fig.2 Full-bridge inverter and its common-mode voltage analysis
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Fig.4 Common-mode voltage and common-mode current

in a full-bridge inverter with bipolar PWM( Vpy = 300V)
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RESEARCH ON COMMON-MODE CURRENT REDUCTION OF
NONISOLATED SINGLE-PHASE GRID-CONNECTED
PHOTOVOLTAIC SYSTEMS

Zhang Xingl , Sun Longlin', Xu Po®, Zhao Wei’, Cao Renxian®
(1. School of Electrical Engineering and Automation, Hefei University of Technology, Hefei 230009, China;
2. Hefei Sungrow Power Supply CO, LTD, Hefei 230088, China)

Abstract: Common-mode currents due to the capacitance between the photovoltaic array and earth could occur and the
electromagnetic emissions and potential safety troubles could increase. So common-mode currents must be reduced in
grid-connected inverters for nonisolated photovoltaic systems. In this paper, causes for common-mode currents in trans-
formless grid-connected photovoltaic systems were analyzed firstly; several inverter topologies that could avoid these com-
mon-mode currents are analyzed on the basis of basic laws of common-mode current reduction obtained from single-phase
half-bridge and full-bridge. A new transformerless inverter called hybrid-bridge inverter is proposed. This topology gener-
ates no common-mode currents and has been validated by simulation. At last, the losses of these topologies are com-
pared.

Keywords: grid-connected photovoltaic (PV) ; inverter; common-mode voltage; common-mode current; H5



