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Tentative application of operational modal analysis in identifying power
systems low frequency oscillations

CHEN Zhuo
(College of Electrical Engineering, Guizhou University, Guiyang 550003,China)

Abstract: Operational modal analysis is an advanced technology in the field of dynamic structure mechanics, which is proposed to
identify low frequency oscillation characteristics in the power systems. In this paper, stochastic subspace method is used to identify
frequency, damping ratio, and mode shape of power system oscillations based on the author’s argument that there is an identical
mathematic modal between general vibration mechanics and power system oscillation. During normal random load excitation instead
of artificial exciting power system, the proposed algorithm can abstract oscillation parameters with generator angle swing information

obtained from PMU. A simulation of 3-mechine power systems based on MATLAB shows the validity of the proposed method.
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Fig.1 A 3-mechine power system and its load flow
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Fig.2 Stochastic data of active power load
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Fig.3 Response comparison of two models
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Tab.l = Analysis of mode identification result

1 B PR

N #HE/Hz BB/ D |E/Hz R/ %
M1 0.873 9 5.16 0.862 1 5.39
M2 0.786 6 6.39 0.798 9 6.58
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Fig.4 Identification shape of G1 vs G3 mode
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