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Research on digital notch filter active damping based on LCL-type inverter
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Abstract: To solve the problem of the traditional capacitor current proportional feedback active damping method, of
which the control structure is complex and resonance damping region is narrow caused by system time delay, the damping
method based on the notch filter is instituted and the system resonance region is expended from (0, f;/6) to (0, fi/2), which
eliminates the influence of time delay. At the same time, to impair the influence of the resonance frequency fluctuation on
the notch filter, the maximum resonance frequency fluctuation range is accumulated by empirical law of classical control
theory about the dipoles. Then, the zero and pole map of the close-loop transfer function is used to analyze the system
stability. Finally, a reasonable damping ratio is designed. The effectiveness of the designed notch filter active damping
method is verified by Matlab/Simulink simulation and experiment.
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Fig. 1 Main circuit topology of three-phase LCL-type inverter
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Table 1 Main system parameters
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JURS oM 1.5 mH
F ] PR Ly 1.2 mH
FL PR S5 R LI L 0.1 mH
BB C 9.4 uF, 14.1 pF, 18.8 uF, 23.5 uF
PRIZIEYA 10 kHz
FFIIAR fone 10 kHz
FB A5 AT fo 50 Hz
HIRMHEE Uy 700 V
P L AT R U 220V
Lk K, 4
PRI K, 150
P T A EAR o 18.8 rad/s
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Fig. 2 Control diagram of LCL-type inverter in discrete domain
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Fig. 3 Bode plots of the system open-loop transfer

function with different resonance frequency
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Fig. 4 Control block diagram of the system with notch

filter active damping
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Fig. 5 Bode plots of the system open-loop transfer function with

and without notch filter active damping
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Fig. 6 Zero and pole map of the system close-loop transfer

function with different damping ratios
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Fig. 7 Simulation waveforms of the grid voltage and current

with different damping methods
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Fig. 9 Experiment waveforms of the grid voltage and current
with notch filter damping methods when the inner loop current

command is changed (f;.=1527 Hz)
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