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scan results for impedance model of

grid-connected converter
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Frequency coupling impedance modeling and stability analysis of
grid-connected converter based on DSOGI-PLL in weak grid

SHI Jinzhu, YANG Lihui,ZHU Meiting
(School of Electrical Engineering,Xi’an Jiaotong University,Xi’an 710049, China)

Abstract: As a common interface circuit for the medium- and low-voltage DC power distribution system in-
tegrated to the grid, three-phase voltage source converter plays an important role in system operation. To
solve the instability problem of the grid-connected converter with the DSOGI-PLL (Double Second Order
Generalized Integrator-Phase Locked Loop) in weak grid,the frequency coupling impedance model of DSOGI-
PLL is firstly established,and then the frequency coupling impedance model of the grid-connected converter
considering a variety of frequency coupling factors is built. Based on this model,the effects of DSOGI-PLL
parameters, DC voltage loop bandwidth and current inner loop bandwidth ratio on the frequency coupling
characteristics of grid-connected converter are analyzed. Then,the equivalent single-input single-output Nyquist
stability criterion considering the frequency coupling characteristics is derived, and the influence of various
factors on the stability of the grid-connected converter system is studied. Finally,based on the MATLAB /
Simulink, the frequency coupling impedance model and system stability are simulated and verified, which
proves the accuracy of the proposed frequency coupling impedance model and the theoretical analysis.

Key words:weak grid; DSOGI-PLL;frequency coupling impedance modeling; Nyquist stability criterion;stability
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Table E1  Simulation parameters of main circuit and control system
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