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Fig.2 Block diagram of control system considering

actuator saturation
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Fig.3 Block diagram of wide-area controller based on

anti-saturation compensator
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Design of wide-area damping controller for power system considering saturation
NIE Yonghui',LI Bingbing’,GAO Lei’,JIN Guobin®,ZHANG Pengyu®
(1. Academic Administration Office,Northeast Electric Power University,Jilin 132012, China;

2. College of Electrical Engineering, Northeast Electric Power University,Jilin 132012, China;
3. China Electric Power Research Institute, Beijing 100192, China)

Abstract: Wide-area damping controller is an effective method to suppress low-frequency oscillation in power
system, but the controllers generally saturate in actual systems. Therefore,a design method of anti-saturation
compensator is proposed. Firstly,a model of power system considering actuator saturation is established by
introducing saturation function. Secondly,a modern anti-saturation technique is adopted to design the anti-
saturation compensator in two steps. In the first step, the robust control theory is used to design the H,
controller for closed-loop power system without considering the saturation link,so as to ensure the stability
of the system. In the second step, the anti-saturation compensator design method based on the Lyapunov
stability theory is proposed for the saturation link,and the anti-saturation compensator is designed to sup-
press the influence of actuator saturation on controller performance. Finally,the anti-saturation controller is
applied to the model of two-area four-machine power system. The simulative results show that compared
with the linear controller without considering actuator saturation,the anti-saturation compensator designed by
the proposed method can effectively suppress the influence of saturation on the performance of linear con-
troller,and can significantly improve the ability of power system to suppress saturation.

Key words: electric power systems; inter-area low-frequency oscillation; wide-area damping control; H, loop

shaping;anti-saturation compensator; damping
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