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Abstract : Grid—forming inverters are obliged to provide voltage and frequency support during grid faults.
Transient current surges and DC-link over voltage impose significant stress on power devices.
Current-limiting approaches, such as those relying on virtual impedance or mode—switching, exhibit
limitations. This paper centers on virtual synchronous generator virtual synchronous generator
controlled grid—forming inverters and proposes an active current-limiting control strategy based on
current vector amplitude limitation. By modulating the d—axis and g—axis current references at the
output of the outer—voltage loop, it directly alleviates the current stress on devices while maintaining
phase information. Simulation results demonstrate that this strategy can reduce the fault—current peak
from approximately 1.45 per unit to around 1.14 per unit and restrict the DC—Ilink voltage fluctuation
within 5.1%. It represents a straightforward, hardware—independent enhancement in engineering,
contributing to improved grid—support performance.

Keywords : grid—forming inverter; virtual synchronous generator; transient electrical stress; active
current limiting; transient analysis
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Table 1 System simulation parameters
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Fig. 3 Main Circuit Topology

P 3 SRR AN, I L, S a AUV MU
C, M a I Z, o a ML

(=) SEBARAH

FE 4 e R AL BR A O LT 0P
I 144 pu, BOCHRUERSILBEIE 33.6%. PR HUEBIA
PR I5.8% . AR AR H A2
i, LA IR U R TER

|

Iy

2 ) 34
Three-phase AC voltage Vabe/pu

(@ Three-phase grid-connected current labe/pu

4 EIRTSRERE

Fig. 4 Simulation waveforms of virtual-impedance current-limiting strategy
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Fig. 5 Simulation waveforms of the proposed active current-limiting strategy
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Fig. 6 Comparison of current peak values under different current-limiting coefficients.
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Table 2 Comparison of control strategies
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