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Research methods for subsynchronous oscillation induced by wind power
under weak AC system: a review
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(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy sources (North China Electric Power
University), Beijing 102206, China; 2. College of Electrical Engineering, Sichuan University, Chengdu 610064, China)

Abstract: As the practice of high proportion of wind power access to the power system gradually increases, sub-synchronous
oscillation may occur in grid-connected wind power system under weak connection conditions, which affects the safe and
stable operation of the system. Therefore, it is urgent to reveal the inherent mechanism. Current researches attempt to
clarify the small disturbance stability mechanism of grid-connected wind power system under weak connection condition
by using various analysis methods from multiple perspectives. The application of these methods promotes the in-depth
study of the mechanism of sub-synchronous oscillation, but also leads to the fragmentation of research results, which
needs to be further summarized. Given to the above situation, the research results both from China and foreign countries
in recent years are reviewed and sorted out. From four aspects of time domain analysis, mode analysis, impedance
analysis and complex torque coefficient analysis, the development of mechanism research under each analysis
methodology and the application status of weak connection condition are summarized. The advantages and limitations of
different analysis methods in mechanism research are summarized and compared. Finally, based on the results, the
research trends and application prospects of each method in the future research on the stability mechanism of wind power
integrated into the weakly connected power grid with small disturbances are prospected, in order to provide a beneficial
reference for the safe and stable long-distance transmission of large-scale wind power.
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Fig. 1 Grid-connected wind power system
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Fig. 2 Closed loop interconnection model
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Fig. 3 Impedance circuit model of a wind farm
integrated power system
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Fig. 4 Stability analysis framework
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Table 1 Comparison of advantages and disadvantages of
time domain analysis
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Table 2 Comparison of advantages and disadvantages of
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of impedance analysis
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Table 4 Comparison of advantages and disadvantages
of complex torque coefficient analysis
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