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Power system modal identification based on SURE wavelet and ITD method

QIU Binglin
(Tan Kah Kee College, Xiamen University, Zhangzhou 363105, China)

Abstract; Aiming at the low-frequency oscillation accidents caused by the decline of the stability of the inter-
connected system, a joint identification algorithm of adaptive wavelet threshold and intrinsic time-scale decom-
position (ITD) based on stein unbiased risk estimate (SURE) was proposed to solve the problem that the ac-
curacy of the extracted parameters is not accurate in the identification of key modes of low-frequency oscilla-
tion. Firstly, the wavelet transformation was performed on the signal containing noise interference, each
wavelet coefficient was obtained, and the optimal threshold was estimated according to the minimum mean
square error algorithm based on the characteristics of the signal, so as to screen the wavelet coefficient and re-
construct the signal, thus obtaining the signal after removing noise. Secondly, the processed signal was decom-
posed on the intrinsic time scale, the corresponding signal measurement point matrix was constructed and the
eigenvalues of the matrix were solved, so as to obtain the key oscillation parameters of the system. Finally, the
mathematical test signals, 8-machine 36-node simulation system signals and measured signals in PSASP soft-
ware were used to verify the effective feasibility of the proposed method in practice.
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Tab.2 Identification results of three algorithms
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1.581 4 0.0814 0.8349 0.3349
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Tab.3 Fitting accuracy of each method identification
under different SNR
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Tab.4 Results of eigenvalue calculation
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Tab.5 Identification results of three algorithms
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1217302371 — —
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1.038 6 0.058 4 — —
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22
0.970 3 0.192 8 0.928 6 0.661 1

0.776 7 0.000 8 0.063 7 0.009 0
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0.780 3 0.002 8 0.060 3 0.005 6
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Tab.6 Fitting accuracy of each method’ s identification
under different SNR

PRk fEMEH/dB R-square MSE
14 0.8451  0.085 6
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22 09436  0.0252
14 09763  0.010 1
SURE-ITD 18 09897  0.007 5
22 0.9990  0.006 2
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