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Fig.1 LCL-type inverter parallel operation system topology

N TR TR of B IRAPR R T AR

TROTI R G S AL BT A a2 s, o
G, R A AR i B i b R BRI £ 2, A
AR SR AR BT, iy, R BRI AR 5 A4 I O FL U
I, T SO IO LA

2 LCL AGR AR I I AR

Fig.2 LCL-type photovoltaic inverter grid equivalent model
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Fig.3 Norton equivalent model based on impedance analysis
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Fig.4 Typical inverter control block diagram
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Fig.5 Bode of G, (s) open loop transfer function
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hardware experimental platform
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Analysis of resonant characteristics and resonance suppression strategy of
weak grid with LCL-type inverter
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(1. School of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China;
2. State Grid Jilin Power Supply Company, Jilin 132001, China; 3. State Grid Dandong Power
Supply Company, Dandong 118000, China)

Abstract: When the PV inverter is connected to the weak grid, it will couple with the time-varying grid impedance
to affect the stability of the system and even lead to harmonic resonance problem. Firstly, the equivalent circuit
model of LCL-type PV inverter parallel system is established. The stability condition of the grid-connected PV in-
verter system under weak grid condition is analyzed by impedance analysis method. It is concluded that the output
impedance of the inverter and the grid impedance have a certain phase margin at the crossover frequency to make
the system operation stable. Secondly, this paper presents a power supply voltage proportional feed-forward addi-
tional phase advance compensation control strategy, which can adapt to different grid impedance access conditions,
so that the system at the resonant frequency with a certain phase angle margin can avoid the occurrence of reso-
nance. Finally, the effectiveness of the proposed resonance suppression strategy is verified by simulation and exper-
iment.

Key words: grid-connected inverter; grid voltage proportional feed-forward ; phase advance compensation; grid im-

pedance



