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Modeling and Analysis of Circulating Current of Direct Connected Multi-central Inverter System
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Abstract: For multi-central inverter system connected directly to MV distribution grid with a two winding
transformer, take 3-phase 2-level inverter for example, common-mode and differential-mode circulating current
produced mechanism and equivalent circuit were analyzed in detail. At the same time, the effect of DC mid-point
connected with AC neutral point method, which is usually adapted to suppress common-mode circulating current in
the case of single inverter connected to grid, was analyzed, and the limit of this method in the case of multi-central
inverter system was pointed out. And then, based on every inverter in grid-connected current source mode, the
influence of individual modulation depth and angle of different carrier waves on the common-mode and differential-
mode circulating current of multi-central inverter system was analyzed quantitatively, this conclusion is validated
by the simulation and experiment.
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Fig.2 Common-mode equivalent circuit of single inverter
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Fig.3 Common-mode equivalent circuit of direct parallel multi-

central inverters with ungrounded AC neutral point
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when DC mid-point connected with AC neutral point
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Fig.7 Differential-mode circulating current circuit of two inverters
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wave and different modulation depth in a switch period
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the ground of five inverters connected directly
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current of two inverters
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