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Abstract: Grid-forming converters possess the characteristics of a voltage source and can actively support the power grid. However, in
the event of a power grid fault, in order to maintain the stability of its output voltage, the converter is highly susceptible to overcurrent,
which can trigger overcurrent protection and potentially damage power electronic components. To address this problem, based on the
dynamic response mechanism of fault current, a analytical expression for fault current has been established. This analytical expression of
fault current is composed of a transient current component that decays over time and a steady-state current component that varies
periodically with time. Based on the characteristics of different components, key influencing parameters are analyzed, and a grid-forming
converter overcurrent suppression strategy is proposed, which targets the suppression of both the steady-state and transient components
of the overcurrent. Simulation and experimental results demonstrate that the proposed strategy allows the grid-forming converter to retain
its voltage source characteristics during fault periods, actively support the grid voltage, and simultaneously suppress both steady-state
and transient overcurrents, ensuring that the current remains within safe thresholds and maintaining the stability of the power angle.
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Fig.2 Dynamic fault response analysis diagram
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Fig. 3 Steady-state overcurrent phasor analysis diagram
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Fig.4 Grid-forming converter power angle curve
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Fig. 6 Output power and angle without overcurrent
suppression
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Fig. 7 Steady-state overcurrent suppression strategy for

current output
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power and angle output
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Fig. 10 Steady-state and transient overcurrent
suppression strategy for power and phase angle output
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Fig. 12 Comparison of output under different strategies
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