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Overview of hybrid control theory and its application in
power systems
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Abstract: Power system control is essential for ensuring grid stability and power supply quality. With
the increasing integration of renewable energy sources, the dynamic characteristics of power systems
exhibit strong nonlinearity and hybrid nature, posing new challenges to stability analysis and control.
This paper reviews voltage stability issues in power systems, particularly those with high renewable
penetration, and discusses their hybrid dynamic features, stability analysis methods, and
advancements in safety control. For preventing voltage collapse accidents, the limitations of existing
control strategies are analyzed, and the potential of hybrid system theory and emerging safety control
approaches is highlighted. Finally, aligned with China’ s 14th Five-Year Plan energy conservation
goals, future research directions for enhancing stability and safety in power systems are proposed.
Keywords: Power system stability; hybrid system control; voltage collapse prevention; security
optimization
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