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Synergetic Control Method for Four-Dimensional Chaotic Power System

WANG Jiangbin, LIU Chongxin

(School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Many chaos control methods in power systems only focus on a simple two-dimensional
power system model. To solve chattering and singularity in sliding mode control widely used in
chaos control of power system, a synergetic control method for a four-dimensional power system
is presented to suppress its chaotic oscillation. Employing bifurcation diagram and Lyapunov
exponential spectrum, the parameter range of chaotic oscillation in the four-dimensional power
system is sought out. The dynamic models of energy storage devices and static var compensators
are introduced to construct a controlled six-dimensional power system. The corresponding macro
variables are defined for the controlled power system, the synergetic control inputs with
continuous control law are designed, and a control block diagram for the four-dimensional chaotic
power system is obtained. Numerical simulation shows that the designed synergetic controller can
restore the controlled power system from chaotic oscillation state to equilibrium state to
effectively control chaotic oscillation of the four-dimensional power system.
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