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Dynamic analysis and parameter adaptive sliding mode control of a
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Abstract: The complex dynamic behavior of a six-dimensional power system model is analyzed in
detail, with a parameter adaptive sliding mode controller designed for it. Firstly, the bifurcation
diagram, phase portrait and spectrum diagram are used to analyze the dynamic behavior of the
power system, showing that the system will exhibit periodic motion, quasi periodic motion and
chaotic motion with different parameters, and that there are multi-scroll attractors in the system.
Then, a parameter adaptive sliding mode controller is designed under the condition of considering
parameter uncertainties, with the Lyapunov stability theory used to prove that the controlled
power system can achieve control goal. Finally, the numerical simulation results show that the
controller can control the complex six-dimensional power system dynamics model. The results of
the paper can be used for reference to the analysis and control of the high-dimensional complex
dynamic model in a power system.
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Fig. 2 Phase diagram for six-dimensional power system with different bifurcation parameters
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