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Abstract This paper presents a frequency-adaptive integral-resonant full-state feedback control based on
the DSOGI-FLL to improve the frequency tracking performance and harmonic suppression ability for
inductive-capacitive-inductive (LCL) filtered grid-connected inverter (GCI) under grid disturbance, such
as the grid frequency variation, system parameter uncertainty, and grid voltage harmonic distortion.
Generally, the frequency tracking performance of the grid voltage deteriorates due to the grid
disturbance. This degradation also affects the harmonic suppression performance of the resonance
controller, which can seriously affect the quality of the inverter current. A technique was proposed to
solve this problem: a PLL tracked the grid voltage frequency and utilized the frequency information in
the resonance controller. On the other hand, the performance of the resonance controller significantly
degraded in situations, such as system parameter variations or grid voltage harmonic distortion. This
paper estimated the grid frequency through DSOGI-FLL to address this issue. The estimated grid
frequency was used to modify the frequency information in the augmented resonant controller to
produce high-quality grid currents even under both distorted grid voltages and grid currents even under
both distorted grid voltages and grid frequency variation. The PSIM simulation was performed to verify
the effectiveness and robustness of the proposed control scheme.

Keywords : Active Damping, Distorted Grid, Frequency Variation, Grid-connected Inverter, LCL Parameter
Uncertainty, Stability Enhancement
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Fig. 1. Configuration of a three phase
grid-connected inverter
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Table 1. System parameters

Parameters Symbol Value Units
DC-link voltage Ve 400 \Y
Filter resistance R, R, 0.5 0
filter capacitance G 4.5 ©F
filter inductance I 1.7 mH
filter inductance I 1.0 mH
Grid voltage e 220 Y
Nominal grid frequency £ 60 Hz
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Fig. 4. Location of the closed-loop poles under grid
impedance variation.
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Fig. 5. Location of the closed-loop poles under filter
capacitor variation.
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Fig. 6. Simulation results for integral-resonant state
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