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A method used to extract different components of residual current based on coordinate transformation

SHU Chengwei, WANG Chengmin, XIE Ning
(Department of Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The common mode current in non-isolated photovoltaic grid-connected inverter is analyzed from the point of
view of safety regulation and decomposed into leakage current and residual current. A common mode voltage loop
analysis model is established based on full bridge and influential factors and features of leakage current and residual
current are researched. A method based on coordinate transformation is proposed according to their features. At the same
time, virtual vertical signals need to be constructed for the method, so a kind of SOGI-QSG is introduced to process the
signals. Experimental results show that the method can accurately calculate the value of each component and adapt to

different grid frequencies automatically, so it has promoted value.
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Fig. 1 Photovoltaic grid connected system diagram
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Table 1 Leakage current protection threshold

FA ) fH/mA Wi IF I 17)/s
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Residual current
60 0.15
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Fig. 3 Common-mode loop analysis model
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Fig. 8 Common-mode current vector synthesis
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