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Fig.1 Variation curve of oscillation frequency
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Table 1 Oscillation mechanism classification
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Fig.2 Schematic diagram of switched oscillation and
non-smooth bifurcation
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Review and prospect of research on sub-synchronous oscillation mechanism
for power system with wind power participation
XUE Ancheng,FU Xiaoyu,QIAO Dengke, WANG Yongjie, WANG Jiawei

(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)

Abstract: The frequent occurrence of new types of sub-synchronous oscillation involving wind power has
seriously affected the safe and stable operation of the new energy power system. The mathematical dynamic
model and trajectory characteristics are combined to summarize the mechanism classification of sub-synchronous
oscillation of power system with wind power participated,namely, negatively damped oscillation, forced oscilla-
tion,switched oscillation and other complex oscillations. The corresponding bifurcation types from the perspec-
tive of parameter variation are provided. Furthermore,the research status of the analysis method with respect
to the mechanism is described based on the above mechanism classification. Finally,regarding the switched
sub-synchronous oscillation involving wind power that has not been widely studied,the research prospect is
given in terms of piecewise smooth model and its dynamic mechanism, non-smooth bifurcation analysis
method, physical characteristics and actual measurement verification.

Key words: sub-synchronous oscillation;wind power;switched sub-synchronous oscillation ; non-smooth system;

bifurcation ;electric power systems



