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Analysis of sub-synchronous oscillation characteristics of direct-drive wind farms
via VSC-HVDC

WANG Fujian, TANG Jiyu
(School of Electrical Engineering, Northeast Electric Power University, Jilin 132011, China)

Abstract: Aiming at the problem of sub-synchronous oscillation(SSO) caused by direct-driven wind farms
connected to the grid via flexible DC transmission, the characteristics of sub-synchronous oscillation of direct-
driven wind farms connected to the grid via VSC-HVDC through eigenvalue analysis and participation factor
analysis based on the establishment of a 26-order full-system linearized state-space model is studied. At the same
time, based on the root locus method, the influence of grid connection distance, and controller PI parameters on
the characteristics of each oscillation mode were further studied. The results showed that when the direct drive
wind farm was connected to the VSC-HVDC, there was a risk of sub-synchronous oscillation (SSO) caused by the
interaction between the wind farms and the VSC-HVDC, The distance of wind power grid connection had a great
influence on the SSO mode. The longer the grid connection distance, the greater the possibility of system instability.

Finally, the correctness of the theoretical analysis was verified by time-domain simulation.
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