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Prony analysis of low frequency oscillation based on
wavelet pretreatment technology
LIU Sen,ZHAO Shu- giang,YU Zan-mei,MA Yan-feng
(Key Laboratory of Power System Protection and Dynamic Security Monitoring and Control of
Ministry of Education,North China Electric Power University,Baoding 071003, China)

Abstract: An analysis method is presented,which uses improved wavelet soft - threshold denoising
technology to preprocess the data of low frequency oscillations,and then Prony algorithm to extract
the oscillation character. Based on the basic principle of Prony algorithm,the great influence of
parameter selection on the velocity and accuracy is analyzed,and the selection strategies of main
parameters are presented. To avoid the frequency spectrum alias,the sampling frequency should
exceed two times of the highest frequency of signal. To improve the estimative accuracy,the analysis
time should cover two cycles of the lowest frequency of signal. To approach the observed data
through the optimal subsets, the initial rank of the model should outclass the number of the
exponential parts of signal. Simulations and dynamic experiments show that,Prony algorithm based on
wavelet pretreatment technology has high resolution and good fitting performance,meeting requests of
character analysis for low frequency oscillations in power systems.

Key words: power system; low frequency oscillation; Prony algorithm; wavelet soft - threshold;

denoising



