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Identification of the dominant mode based on EEMD and matrix pencil algorithm
for low frequency oscillations

LEI Qiang, LIU Guangye, ZHU Yongqiang, LIAO Tingjian
(School of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: For the traditional matrix pencil algorithm, it is difficult to accurately identify the signal parameters and the
error is bigger under low SNR. Therefore, a new method about dominant mode identification of low frequency in power
systems is proposed, which combines ensemble empirical mode decomposition (EEMD) and matrix pencil algorithm. The
signal is smoothed by using EEMD, and the cross-correlation coefficients and signal energy weighting ratio are used to
select IMF which has main mode, and the above mode parameters are obtained by matrix pencil algorithm, which enlarge
the scope of traditional matrix pencil algorithm. Analysis results show that, with adaption to nonlinear system and strong
anti-noise ability, the method still can be used to identify the dominant mode of low frequency oscillation, providing a
new idea to study low frequency oscillation in power system.
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Table 1 Cross-correlation coefficient of IMF components
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Table 2 Comparison of identification results

TR AE/p.u. Az /rad
UAREA - ‘ *FlXﬂL e ‘ *FlXﬂL
R 72 (%) R 72 (%)
R 3.8526 3.69 0.564 4 7.79
Wik 8.961 8 0.42 1.546 8 1.53
A 4.0232 0.58 0.5275 0.74
WIRES 8.995 4 0.051 1.568 4 0.15
[H e Lt A Hz
UAREA e ‘ *FlXﬂL e ‘ *FlXﬂL
R 72 (%) R 72 (%)
R 0.0252 4.90 1.198 7 0.11
Wik 0.048 2 1.05 0.400 1 0.025
A 0.026 3 0.75 1.200 2 0.017
WIRES 0.047 6 0.21 0.3999 0.025
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Table 3 Cross-correlation coefficient of IMF components

and results of signal energy analysis

IME/} & ENPEY A BB L (%)
imf4 0.6453 36.65
imfs 0.874 3 63.35
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Table 4 Results identified by two methods
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Table 5 Identification results of other generators

HLEH T GUHIE O A5k

iy Wi Mz FHJELL Wi Mz FHLJE th
G2 0.7742 0.010'5 0.778 7 0.0109
G3 0.7853 0.015 4 0.776 5 0.0118
G4 0.7815 0.009 7 0.779 4 0.0121
G5 0.7728 0.0122 0.7779 0.0111
G6 0.791 1 0.0135 0.780 2 0.0116
G8 0.768 7 0.014 1 0.776 0 0.0123
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Table 6 Analytic results of eigenvalue with PSASP
TE IR EA TS

s e RN ey Xt
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-0.6180 7.859 4 1.2509 7.838 6 10.4547
-0.792 4 11.473 3 1.826 1 6.890 0 12.5889
-0.268 1 6.158 6 0.980 2 4.348 4 6.6029
-0.0549 4.8854 0.7775 1.123 1 123134
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