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Analysis on Critical Short-circuit Ratio of Grid-connected Inverter Under
Weak Grid Environment
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(Hefei University of Technology), Hefei 230009, China;
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Abstract: In order to clarify the comprehensive operating range of grid-connected inverters under weak grid conditions
considering multiple constraints, firstly, we analyzed the critical short-circuit ratio (SCR) of the grid-connected system
under three individual constraints, namely, voltage limit violation, maximum power transfer, and small-signal stability.
Subsequently, we put forward a comprehensive critical short-circuit ratio (CSCR) by integrating these three constraints,
while revealing the dominant constraint determining the system’s CSCR. Then, the terminal voltage compensation strate-
gy was adopted to re-evaluate the CSCR of the compensated system. Research results demonstrate that, in uncompensated
scenarios, the system’s CSCR is mainly constrained by voltage limit violation. After implementing terminal voltage com-
pensation targeting this primary constraint, the system only needs to consider small-signal stability constraints, thus the
CSCR is reduced and the overall operating range is expanded. Simulations and hardware-in-the-loop experiments verify
the correctness of the theoretical analysis.

Key words: grid-connected inverter; critical short-circuit ratio; operating range; voltage limit violation; power transfer;
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Table A2 Required parallel capacitor value for different y

7 Cy/(104F) 7 Cy/(105 F)
2.04 1.136.7 2.70 83334
2.05 1.1303 3.00 7.446 4
2.06 11241 3.30 6.7342
2.10 1.099 7 3.60 6.148 9
2.40 0.9472 3.90 5.658 8
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Table A3 Accuracy test of reactive compensation capacity of

parallel capacitors

v Urcc/pu Plpu O/pu
2.1 1.000 6 1.000 6 02543
24 1.000 1 0.999 2 02177
27 0.999 8 0.9999 0.1913
3.0 1.000 4 1.000 2 0.1720
3.3 1.000 1 1.000 4 0.1552
3.6 1.000 0 0.999 8 0.1419
3.9 1.000 2 1.000 1 0.1305
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Fig.A6 Impedance diagrams of inverter and grid under termi-

nal voltage compensation with parallel capacitor
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