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Grid Voltage Filtering Feedforward Control Strategy for LCL-type Grid-connected Inverters
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Abstract: Due to simple realization and good harmonic disturbance immunity, grid voltage proportional
feedforward strategy of LCL-type grid-connected inverters has been widely applied, but this strategy has poor
adaptability in the weak grid, the feedforward channel of grid-connected inverters interact with the grid impedance,
which makes the stability of system decrease significantly with the increase of grid impedance, worsens quality of
the injected grid current. Aiming at improving the adaptability of grid voltage proportional feedforward strategy, and
putting forward a grid voltage feedforward control strategy based on multiple second-order filters, multiple second-
order filters were introduced in the feedforward path to achieve selective feedback of grid voltage, then
characteristics of output impedance and suppression of harmonic disturbance were analyzed in detail. The results of
analysis show that this strategy can not only suppress the background harmonics, but also don’t weaken the stability
of system in weak grid, so as to improve the adaptability of grid-connected inverters in the weak grid. Finally, the
results of simulation verifies the effectiveness of this strategy.
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Fig.1  Model structure diagram of LCL-type grid-connected

inverters with grid voltage proportional feedforward
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Fig.2  Control block diagram of LCL-type grid-connected inverters
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Fig.4 Equivalent transformation of control block

diagram of grid-connected inverters
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Fig.5 Output impedance model diagram of grid-connected inverters
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Fig6 Bode diagram of grid-voltage disturbance function F(s)
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Fig.8 Control block diagram of the improved

LCL-type grid-connected inverters
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