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Power System Low Frequency Oscillation Identification
Based on the Generalized Morphological Method and
Improved Matrix Pencil Algorithm
Jin Tao Liu Dui
(College of Electrical Engineering and Automation Fuzhou University
Fuzhou 350116 China)

Abstract Since more and more serious low-frequency oscillation phenomena have happened in
interconnected power grids, a high-accuracy low-frequency oscillation identification method is
proposed to overcome the shortages of the existing methods. The method is based on the opening and
closing operations of generalized morphology to design an improved generalized morphological filter,
which can effectively eliminate the noise and retain the original features of signals. An advanced matrix
pencil algorithm was proposed to identify parameters from low frequency oscillation signals. A
standardized singular entropy technique was utilized to solve the key problem of order determination.
By this way the estimating value of the order can be very close to the real value in the power system,
which enhances identification accuracy. Simulations verified the proposed low-frequency oscillation
identification method.

Keywords: Low frequency oscillation, generalized morphology, matrix pencil, singular entropy,
mode identification
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Tab.2 Identification comparison of the three algorithms
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Tab.3 Results of identification with noise
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Tab.4 The identification results obtained by the proposed
method algorithm (speed signals of G1 and G3)
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1,2 1.1159 0.096 9 1.099 9 0.0930
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Tab.5 The identification results obtained by the proposed
method algorithm (tie-line power signal)
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Tab.6 Comparison of the effects of different algorithms
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Tab.7 K-means algorithm analysis results
(speed signals of the G2 and G4)

DY S8R AT IR I B R
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B 2 S B
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2 0.990 7 0.069 3 0.990 9 0.069 1
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3 0.990 9 0.0720 0.9913 0.0718
R 7 0.000 0 0.0000 0.000 4 0.000 2
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