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Improved adaptive backstepping passive coordinated control
for generator excitation and SVC

LI Xiaocong, CHEN Dengyi
( Guangxi Key Laboratory of Power System Optimization and Energy Technology,
Guangxi University , Nanning 530004, China)

Abstract: An improved adaptive backstepping passive coordinated control strategy is proposed to deal with the
uncertain damping coefficients. A nonlinear coordinated controller for generator excitation and SVC ( Static Var Com-
pensator) is designed to improve its adaptability. The adaptive estimation law of damping coefficients is designed by
using | & I(Immersion and Invariant) adaptive control to improve the adaptive ability of the controller. The control
law of SVC is designed using the backstepping recursion, and the control law of generator excitation is hereby
obtained based on the passivity theory. In the backstepping design,the derivative of the virtual control variable is
considered to be uncertain,and the nonlinear damping algorithm is introduced to reduce the “differential explosion”.
Simulative results indicate that the designed coordinated controller significantly improves the power system stability
and exhibits satisfactory adaptability and robusiness.

Key words : excitation control ; SVC ;immersion and invariant adaptive control; backstepping method ; passive coordi-

nated control ;nonlinear damping algorithm



