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Fig. 14  Active power signal waveform of generator G3
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Fig. 15  Active power signal waveform with white noise
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active power signal waveform
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Fig. 17  Signal denoising by EEMD-RobustICA and

active power signal waveform
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Table 6 Comparison of denoising effect between traditional

EEMD method and EEMD-RobustICA method
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Table 7 Comparison of low frequency oscillation identification results
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APPLICATION OF EEMD-ROBUSTICA AND PRONY ALGORITHM IN
MODES IDENTIFICATION OF POWER SYSTEM
LOW FREQUENCY OSCILLATION

Zhao Feng'?, Wu Mengdi'
(1. College of Electrical Engineering and Automation, Lanzhou Jiaotong University , Lanzhou 730070, China;

2. Key Laboratory of Optoelectronic Technology and Intelligent Control, Ministry of Education, Lanzhou Jiaotong University ,
Lanzhouw 730070, China)

Abstract: For the issue of Prony algorithm being sensitive to noise in low frequency oscillation identification of
interconnected power grid, a method with the combination of Prony based on Ensemble Empirical Mode Decomposition
(EEMD) and Robust Independent Component Analysis (RobustICA) is applied to the identification of oscillation mode.
Intrinsic Mode Function (IMF) obtained by EEMD of the signal to be processed is taken as the input of RobustICA
algorithm. Meanwhile the achieved independent components is processed by soft-threshold denoising method to attain
reconstructed IMFs, which is added up to acquire denoised signal to be identified with Prony algorithm before getting
mode parameters of low-frequency from the denoised signal. It is concluded from the simulation results that this method
utilizes self-adaptive advantage of EEMD with non-rely on prior knowledge and complete data driving, and also takes the
advantages of RobustICA of extracting independent component and keeping component signal integrity. Compared with
traditional EEMD denoising algorithm, this method not only enhances signal-to-noise ratio of each component signal
under the premise of no signal loss, overcomes the defect of Prony algorithm being sensitive to noise, but also eliminates
noise to a large extent, helps to improve precision and accurancy of identification, and meet practical requirements of
application as better as possible.

Keywords: ensemble empirical mode decomposition; robust independent component analysis; Prony algorithm; low-

frequency oscillation; modes identification



