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Fig.1 Synthesized signal with three dominant modes
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TLS-ESPRIT Based Method for Low Frequency Oscillation Analysis in Power System

ZHANG Jing, XU Zheng, WANG Feng, CHANG Yong
(Zhejiang Uinversity, Hangzhou 310027, China)

Abstract: A novel TLS-ESPRIT (total least squares-estimation of signal parameters via rotational invariance techniques) based
method for the analysis of low frequency oscillations in power systems is presented. The method is one of the subspace-based
high resolution techniques, which decomposes the signal into signal subspace and noise subspace from the data matrix that is
directly made up of measured data. The method is capable of extracting crucial dynamic characteristics from a system of any size
with high precision, and the information can be further used for designing damping controllers. The theoretical aspects of the
TLS-ESPRIT analysis method are firstly revisited briefly in the paper. Then, to illustrate the proposed technique, three test
cases are investigated, including analysis of a synthetic signal, a four-machine two-area power system and the New England 10-
generator 39-bus system. Simulation results confirm the validity of the method and show that it has great potential as an
alternative powerful tool for online and offline analysis of the low frequency oscillations in power systems.

This work is supported by the Grand Project of the National Eleventh Five-Year Research Program of China (No.
2006 BAAO2A17).

Key words: low frequency oscillation; total least squares (TLS); TLS-ESPRIT; high resolution; subspace
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Table Al Thedominant modes estimated from angle of G2 and G3 by TLS-ESPRIT method

/(H2) /(%) ¢
1 0.543 378 2.920 130.0
G2
2 1.081 9.05 0.042 -124.6
1 0543 3.80 0.266 -48.0
G3
2 1.102 8.61 0.089 -130.0
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