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Differential Flatness Control Strategy for Grid-connected Inverter
Based on Virtual Synchronous Generator Control
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Abstract: To solve the problems of slow dynamic response speed and poor robustness in the conventional voltage
and current dual-closed-loop control for grid-connected inverters based on virtual synchronous generator (VSG) control,
a novel dual-closed-loop control strategy for VSG based on the differential flatness theory was proposed. First, a
mathematical model under the dg coordinate axis was established according to the topology of a three-phase
grid-connected inverter, and the flatness of the system was proved based on the differential flatness theory. Second, a
voltage and current differential flatness controller including feedforward reference locus and error feedback
compensation was designed. Finally, a simulation model of the system was constructed in MATLAB/Simulink.
Simulation results show that the proposed control strategy improves the dynamic response speed and robustness of the
VSG-based grid-connected inverter under the operating conditions of power disturbance and three-phase short-circuit
fault of the grid, thereby verifying the effectiveness and feasibility of the differential flatness control strategy when it is
applied to VSG.
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Fig. 1 VSG control of three-phase grid-connected inverter
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reactive-voltage control of VSG
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Fig. 4 Control block diagram of differential flatness system
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Tab. 2 Frequency dynamic response parameters during

grid-connected start-up of inverter
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Tab. 3 Frequency dynamic response parameters of

grid-connected inverter subjected to power disturbances
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