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Low voltage ride-through control strategy of a grid-forming inverter considering power decoupling
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Abstract: Grid-forming control is an important means for enhancing the stability of new power systems. The power
coupling of grid-forming inverters can cause fluctuations in power, output voltage, and current, thereby affecting the low
voltage ride-through (LVRT) capability of renewable energy. To address this issue, a LVRT control strategy for
grid-forming inverters based on power decoupling is proposed. First, the power coupling mechanism under grid-forming
control is analyzed. By establishing a dynamic power coupling model, the impact of power coupling on LVRT is studied.
Subsequently, a power decoupling method based on a series compensation matrix is proposed, and an LVRT control
strategy for grid-forming inverters considering power decoupling is developed based on grid-connection standards. Finally,
a hardware-in-the-loop experimental platform is constructed using the StarSimHiL platform. The robustness of the series
compensation decoupling control strategy with different impedance ratios, as well as the effectiveness of the proposed
control strategy in various voltage sag conditions are verified through experiment.
This work is supported by the National Natural Science Foundation of China (No. 52177098).
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Fig. 1 Control topology of the grid-forming inverters
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Fig. 2 Grid-forming control algorithms
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Fig. 3 Small-signal model of grid-forming inverters
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renewable energy grid-connected inverter
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changing the reactive power reference value
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