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Fig.2 Block diagram of D-PMSG output
impedance model
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Table 1 Control parameters of D-PMSG
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Impedance model and analysis of subsynchronous oscillation influence

factors for grid-connected full-converter wind turbines
WANG Lichao', YU Yongjun' , ZHANG Mingyuan®, XIAO Shiwu®, TIAN Yingchi®
(1. State Grid Xinjiang Electric Power Co.,Lid. Research Institute, Urumqi 830011, China;
2. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources
(North China Electric Power University) , Beijing 102206, China)

Abstract : The interaction between the direct drive permanent magnet synchronous generator ( D-PMSG) and the grid is paid
great attention in weak grid connection condition. At present, impedance-based analysis method is the main research means for
the SSO issues of the system. The influence of DC voltage perturbation and DC voltage loop are ignored in the traditional
impedance modeling process based on dq frame, and the influence of the control parameters of the wind turbine on the stability
of the system are not analyzed. Therefore,a direct drive permanent magnet synchronous generator-based wind farm connected to
an AC grid is selected as an example, the impedance of D-PMSG based on dq frame is established, and the dynamic
characteristics of the PLL, DC voltage perturbation and DC voltage loop are taken into account, and the correctness of the

impedance model is verified by the simulation " scanning". Then, the influence factors of the system stability are analyzed
based on the determinant of the total impedance matrix of the system. The foundation for the optimization of the control
parameters of the wind turbine are proposed. Finally, the correctness and effectiveness of the theoretical analysis are verified by
the simulation results in time domain simulation.

Keywords : direct drive permanent magnet synchronous generator ( D-PMSG) ; dg axis impedance modeling; subsynchronous

oscillation (SSO) ;stability criterion ; control parameters
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