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Abstract: Synchronous compensator can effectively improve the oscillation problem caused by renewable energy
connected to a weak grid, but most of the existing regulator modeling methods for oscillation analysis do not take into
account the control role of the excitation regulator, which is not accurate enough when applied to the analysis of
low-frequency power oscillations, resulting in the limited scope of application of the model. For this reason, a
synchronous compensator impedance modeling method that takes into account the excitation response characteristics is
proposed. Firstly, a general impedance model of synchronous machine is established. Then, the influence of the
self-shunt static excitation system on the impedance characteristics of the compensator is analyzed, and the overall
impedance model of the compensator is obtained by associating the excitation model with the synchronous machine
model. Finally, the validity of the proposed method is verified by simulation cases, and the analytical results show that:
the impedance of the compensator will peak near the industrial frequency (corresponding to low power frequency), and
the excitation system will significantly reduce the peak impedance; the self-parallel static excitation system will
significantly change the impedance around the power frequency, so that the impedance will be characterized by multiple
peaks.
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for synchronous compensator
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Tab. 1 Basic parameters of the synchronous compensator
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