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Theory of sub-synchronous oscillation for the wind farm connected
system with the VSC-HVDC and RLC branch
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(1. Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology, Ministry of Education.
Northeast Electric Power University,Jilin 132012, China; 2. School of Electrical and Control Engineering,

Heilongjiang University of Science and Technology, Harbin 150022, China)

Abstract: To deal with the sub-synchronous oscillation in the AC-DC interconnecting system, the complex torque co-
efficient analysis based on the damping characteristic is utilized to investigate the mechanism of the Sub-synchronous
Oscillation in this paper. Firstly, a small signal model is built to derive the relationship between the variation of angu-
lar speed and the electromagnetic torque. Then, the impacts of the PI control parameters, VSC control strategy and
DC line length on the oscillations are investigated, and the testing signal methodology is utilized to obtain the system
damping characteristics. Finally, the analytical results are verified by the simulations performed in PSCAD/EMTDC.
It can be concluded that SSOs are much easier to be triggered when the high proportional coefficient and low time con-
stant are employed. The AC voltage control strategy at the sending end of VSC has the better SSO damping perform-

ance than the reactive power control strategy. Moreover, the damping performance could be improved by long DC
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transmission lines, which mitigates the DC voltage fluctuation in the HVDC system.

Key words: VSC-HVDC system;small signal model;testing signal methodology; SSO; damping characteristic
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Figure 1 Wind farm connected VSC-HVDC system
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Figure 4 Small-signal model system
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Figure 5 Effects of PI controller parameter
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