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Novel Control and Design Method for Wide Stability Range of Grid
Connected Inverter with LCL Filter

Kwon-Sik Parkl, Byung-Jun Seol, Hak-Soo Kiml, and Eui-Cheol Nho™

Abstract

This study proposes a novel control and design method for a grid—connected inverter with an LCL filter

without damping. The current resonance phenomenon must be considered when designing the grid—connected

inverter system with an LCL filter. Passive or active damping is used in the inverter system to reduce the

resonant current. However, passive damping reduces the efficiency of the system, and active damping methods

are complex. If the resonant frequency is in a specific region, then the system will be unstable. This study

examines the process of stabilizing the entire region without resonant damping. The validity of the proposed

method is verified through simulation and experimentation.
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Fig. 1. Grid connected inverter system with LCL filter.
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(a) Active damping using the notch filter
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(c) Active damping using the high pass filter

Fig. 2. Block Diagrams of each Active Damping Method.
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Fig. 3. Stability Region of the GCF(Grid Current Feedback)
method.
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Fig. 4. Block diagram of the grid connected inverter system.
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TABLE I
INVERTER SYSTEM PARAMETERS
Parameter Value
P 3000 [W]
V, 220 [V]
Vpe 380 [V]
L, 700 [uH]
L, 250 [uH]
C; 3-15 [uF]
I 50 [kHz]
Jres 6.8-3 [kHz]
Sresl [ 0.136-0.06(<1/6)
Bode Diagram
s ) |
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Fig. 5. Comparison of frequency response characteristics in
S-domain and Z-domain.
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Fig. 6. Changing the resonant frequency with the variation
of capacitor value.
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Fig. 7. Block diagram of a proposed method.
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Fig. 8 Comparison of frequency response characteristics
with and without LPF(f;= 3000 [Hz],(=1).
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Fig. 9. Changing the resonant frequency with the variation
of capacitor value with LPF(f; = 3000[Hz], (=1 ).
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Fig. 10. Pole-zero map of feedback system according to the
cut off frequency of LPF.
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(b) In case of C;=15[uF]
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Fig. 11. Grid voltage and current waveforms in simulation
results.
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