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Adaptive Power and Voltage Command Based Grid-Connected
Inverter Fault Ride-Through Control Strategy
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Abstract: To address the issues of overcurrent and transient instability in grid-forming converters
during grid voltage drops, a fault ride-through control strategy based on adaptive adjustment of
power and voltage commands is proposed. Firstly, a grid-connected inverter model based on
virtual synchronous generator control is established. On this basis, the transient instability
mechanism of grid-connected inverters during grid voltage drops and the causes of overcurrent are
analyzed. Subsequently, a control strategy based on adaptive adjustment of power and voltage
commands is proposed. By dynamically adjusting the active power reference value and voltage
reference value, the power angle stability is enhanced, while limiting the steady-state component
of current during faults. Additionally, dynamic virtual impedance is introduced to limit transient
surge currents during fault inception and clearance. Finally, the effectiveness of the proposed
fault ride-through control strategy is verified through simulations. The results demonstrate that
this control strategy can limit the fault current magnitude to below 1.5 times the rated value and

the steady-state component of fault current to 1. 2 times the rated value, while maintaining
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system stability regardless of the extent of voltage drop and duration of the fault.

Keywords: grid-forming converter; current-limiting; power angle stability; power and voltage

order; virtual impedance; fault ride-through control
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Fig. 1 Topology and control scheme of GFM converter
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Fig. 5 Overall control scheme of adaptive power and voltage order control
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Fig. 13 Simulation results of GFM converter during mild

voltage sags with control strategy in literature [ 27 ]
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