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Abstract: In a grid-connected system of non-isolated photovoltaic (PV) inverters, the electromagnetic interference
causes the problem of leakage current. Aimed at this problem, an improved model predictive control strategy is
proposed for a three-level inverter. First, a mathematical model of the grid-connected inverter system is established to
analyze the generation mechanism of leakage current and its relationship with the common-mode voltage. Second, the
common-mode voltage variation rate is controlled to improve the model predictive direct power control algorithm,
thereby optimizing the optimization result to achieve the suppression of leakage current. Finally, the conventional
strategy and the proposed improved model predictive control strategy are compared and analyzed through simulationsin
terms of output power, harmonic distortion of grid-connected current, DC-side neutral point potential balance and
leakage current amplitude. Results show that the proposed strategy performs well in all the above four aspects, and its
leakage current suppression effect can reach 99.5% compared with the conventional model predictive control strategy.
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Fig. 1 Leakage current model of three-phase
grid-connected inverter
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inverter circuit
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