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Table 1 Comparison of oscillation mode identification results
between proposed method and eigenvalue analysis
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Table 2 Estimated results comparison between single-channel
CWTFT and multi-channel CWTFT

o P 4 % e L
e L T A Y
Hz % % %
T3 1 02687  3.7452 19.6433 1.7142
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Table 3 Computational time comparison between

CWT and CWTFT
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Fig.4 Relative energy of wavelet scale coefficient for
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Table 4 Dominant modes identification results for measured
frequencies of China Southern Power Grid

PR PSS INES /f/Hz %
1 15 0.361 8 6.648 9
2 16 0.308 0 3.850 2
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Cooperated identification method of dominant oscillation modes and mode shapes for power

system based on multi-channel fast Fourier transform based continuous wavelet transform

JIANG Tao',LIU Fangzheng”, CHEN Houhe',LI Xue',LI Guoqing' ,GE Weichun®
(1. Department of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China;
2. Beijing Guodian Engineering Tendering Co., Ltd., Beijing 100040, China;
3. State Grid Liaoning Electric Power Co.,Ltd.,Shenyang 110004, China)
Abstract ; Aiming at the shortage of low efficiency of continuous wavelet transform in dominant oscillation mode iden-
tification ,a CWTFT (fast Fourier Transform based Continuous Wavelet Transform) method is proposed to improve the
efficiency. Since the results of single-channel wavelet identification are influenced by the observability of oscillation
mode ,a multi-channel CWTFT is proposed to realize time-frequency domain decomposition of measured data from
multi-channel and obtain the corresponding wavelet coefficient matrix, on this basis, the relative wavelet scale energy
is used to identify the critical wavelet scales strongly related to the dominant oscillation modes , with which the wave-
let coefficient matrix is reconstructed. The matrix is carried out with SVD( Singular Value Decomposition) , and the
left and right singular eigenvectors of first singular value of the matrix are adopted to identify the dominant oscillation
modes and mode shapes. The proposed method is applied in the measured data of a 16-machine 68-bus test system
and China Southern Power Grid,and the results verify the correctness and effectiveness of the method.
Key words:electric power systems ;small signal stability ; CWTFT ; oscillation mode ; oscillation mode shape
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Fig.Al Oscillation modal shapes comparison of dominant oscillation mode 1
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Fig.A2 Oscillation modal shape comparison of dominant oscillation mode 2
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Fig.A3 Measured frequencies of China Southern Power Grid
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Fig.A4 Identification results of dominant oscillation modal shapes for measured frequencies of China Southern Power Grid
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