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Sub-synchronous Oscillation Detection and Modal Parameter Identification Method
Based on Synchrophasor
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Abstract: The centralized connection of new energy to power grid has caused many sub-synchronous oscillation (SSO)
accidents, which seriously threaten the security and stability of power system. In order to carry out real-time early warn-
ing and analysis of SSO, a method for SSO detection and modal parameter identification based on synchrophasor is
proposed. Firstly, the corresponding relationship between SSO and the real and imaginary parts of SSO components in
synchrophasor is deduced, and then the real part of synchrophasor is selected as the characteristic quantity. Subsequently,
when the SSO characteristics change, the form of SSO component in the synchrophasor is analyzed. The modal parame-
ters of sub-synchronized component in the synchrophasor are identified by Variational Mode Decomposition (VMD) and
Hilbert Transform (HT), and the identification results of SSO is realized according to the corresponding relationship. Fi-
nally, the difference of instantaneous amplitude of SSO component in the synchrophasor is applied to detect the change of
SSO characteristics, and the effectiveness of the proposed method is verified by synthetic signal, electromagnetic transient
simulation data, and measured project data. The theoretical results are expected to provide technical supports for real-time
warning and decision-making of SSO in the future.
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Table 1 Parameters of the synthetic signal
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Table 2 Identification results of synthetic simulation signal
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Table 3 Identification results of non-stationary signal
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