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Research on Z-source inverter grid-connected system based on LCL filter of
active damping control
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(Shanghai Key Laboratory of Power Station Automation Technology, School of Automatic Engineering,
Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: Compared to traditional inverter, Z source inverter has been widely used because of its advantages such as the
boost and buck capability, no need to insert the dead-time and so on. Aiming at the disadvantage of high harmonic
contents of output voltage and current, the LCL filter is proposed to filter, its performance is excellent, but the resonance
peak is easy to cause the system instability. So in this paper the active damping scheme with inner loop of capacitor
current and outer loop of grid current is adopted to suppress the resonance peak. In order to avoid tuning parameters
repeatedly, a control parameter design method is proposed, which is the pole assignment of the transfer function, so as to
obtain the optimal control parameters. Under the premise of ensuring the stability of system, the system has better
robustness. Finally, the effectiveness and feasibility of the proposed scheme are verified by simulation and experimental results.
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Fig. 1 Main circuit topology of three-phase Z source inverter
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Fig. 2 Equivalent circuit of Z source inverter
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Fig. 3 Control structure of Z source inverter grid connected
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Fig. 4 Simple boost modulation schematic
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Fig. 7 Control structure of double current loop
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Table 1 System parameter table
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Fig. 9 Capacitor voltage of Z-source inverter
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