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Fig.1 Topology structure and control block diagram of

three-phase LCL-type grid-connected inverter
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Fig.2 Equivalent small-signal diagram of grid-connected

inverter under weak grid considering MFC
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Sequence admittance modeling and stability analysis for three-phase LCL-type
grid-connected inverter with DC bus and MFC disturbance under weak grid
ZHU Yiliang',PU Junkai*,GE Xinglai', YAN Peilei',SUN Weixin',LI Tingting’,LIU Chuan®
(1. Key Laboratory of Magnetic Suspension Technology and Maglev Vehicle,

Southwest Jiaotong University, Chengdu 610031, China;
2. Chengdu Yunda Technology Co.,Ltd.,Chengdu 610097, China)

Abstract: In order to solve the interaction instability of new energy grid connection system, firstly, the se-
quence admittance model of three-phase LCL-type grid-connected inverter is established by using the double-
harmonic linearization method and comprehensively considering the DC bus and the MFC (Mirror Frequency
Coupling) disturbance. Furthermore,the traditional matrix sequence admittance model is simplified to a sin-
gle-input single-output sequence admittance model. The influence law of the controller bandwidth of the
phase locked loop,the DC voltage outer loop and the current inner loop on the admittance characteristics
of the grid-connected inverter is analyzed separately. Finally, based on the MATLAB / Simulink platform,
the accuracy of the proposed sequence admittance model in nonlinear time-domain system is verified, and
it is proved by Nyquist stability criterion that the proposed model can effectively improve the stability of
interconnected system under weak grid.

Key words:weak grid;grid-connected inverter; MFC;stability analysis;double-harmonic linearization
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