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Virtual Impedance Control for Improving the Inductive Grid Adaptability of the Converter
WANG Yue, XIE Dongdong
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Abstract: In the weak grid, the inductive grid impedance will seriously threaten the stable operation of the
grid-connected converter. First, the mathematical model of grid-connected converter in the weak grid was built, and
the influence of the inductive and the resistive component in the grid impedance on the system stability was
analyzed using the root locus and the small gain theorem. Further, for the low inductive grid impedance adaptability
of the converter, the virtual grid equivalent resistance control strategy was introduced to improve the damping of
the system in inductive grid impedance. Theoretical analysis and simulation results show that the virtual grid

equivalent resistance control strategy can significantly enhance the inductive grid impedance adaptability of the

J

converter.
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Fig.1  Grid-connected converter and it's control

structure in weak grid
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Fig.2 Control block diagram of the converter’s output

current in weak grid
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Fig.5 Influence of the equivalent grid inductance

on the system stability
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Fig.6  Influence of the equivalent grid resistance

on the system stability
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Fig.7  Principle of the control strategy for virtual

grid equivalent resistance
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grid equivalent resistance control
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