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Abstract . Integrated control of power system may improve its dynamic performance and stability, but a large turbo-
generator with the integrated control of excitation and steam valve opening is a typical multivariable nonlinear and
strongly coupled and uncertain system, so it is necessary and difficult to design the simple and effective integrated
controller. For a single-machine infinite-bus system, a nonlinear robust integrated controller and a parameter-update law
are obtained based on adaptive backstepping methods and Lyapunov functions of the system. In this paper, a design
procedure of the controller is given in detail. Since the controller design is based completely on the nonlinear dynamic
system without any linearization, the nonlinear property of the dynamic system is well preserved and utilized. The
controller also has strong robustness for system parameters variation because damping coefficient uncertainty has been
considered. The numerical simulation shows that the proposed control law has robustness and may realize coordinative
control of excitation and valve opening, and improve power system stability.
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Fig. 1 Single machine infinite-bus system
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Fig. 2 System response curves
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