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Stability Analysis of Single-phase Grid-connected Inverter with LCL Filter in Wind Power
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Abstract: To solve the instability of wind power generation system caused by the improper control system parameter
setting of grid-connected inverter with LCL filter, this paper took the single-phase H-bridge grid-connected inverter
with LCL filter under grid-connected current and capacitance current control as an example and established a discrete
iteration model of main circuit and control circuit by using stroboscopic map. The change of system stability along
with the change of control parameters was analyzed according to the eigenvalues of Jacobian matrix and the system
stability domain was divided. A system average model was established with MATLAB/Simulink ro verify the cor-
rectness of theoretical analysis and the model with the current time domain waveform, current-voltage phase diagram
and current harmonic spectrum analysis chart obtained from Simulink simulation. This study can provide reference
for the parameter design of grid-connected inverter with LCL filter and for the avoidance of system instability.
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