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Bifurcation and singularity analysis for a class of power systems
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Abstract ;

load disturbance were studied here. The method of multi-scale was used to analyze the system’s approximate primary

The nonlinear dynamic behavior of a single-machine-infinite bus ( SMIB) power system with a periodical

resonance analytical solution and its stability. According to the system’s bifurcation equation, different bifurcation models
of the primary resonance with different system parameters were analyzed directly by using C-L method. It was shown that
the occurrence of different bifurcation models is closely related to the operational parameters and structural parameters of
the power system. The numerical simulation results showed that with varying of the excitation amplitude, this system has
rich dynamic behaviors characterized with period-doubling bifurcation transferring to chaos and oscillation losing steps.

The results provided a theoretical guidance for synchronous operation and oscillation losing steps of a synchronous

generator.
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Fig. 1 The SMIB power system model
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Fig. 2 Phase trajectories of unperturbed system when 0 <p <1
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Fig. 4 Frequency-response curves
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Fig. 5 Response-Excitation amplitude curves
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Fig. 7 Bifurcation diagrams on different persistent regions
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