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采用输出反馈方式的电力系统非线性励磁控制

阮阳，袁荣湘

武汉大学电气工程学院

摘要： 

现有的电力系统非线性励磁控制器多基于状态反馈设计，需要测量同步发电机的转子角和部分变量的微分，并且控

制器以发电机相对转子角驱至参考值为控制目标，在系统的网络参数或运行方式变化时无法维持机端电压恒定。采

用输出反馈的方式提出一种新的非线性励磁控制器设计方法。分别针对单机无穷大系统及多机系统，对系统的非线

性数学模型提出了新的变换方法，将其转换为以机端电压偏差、角速度偏差和有功功率偏差为状态变量的不确定线

性系统，进而应用一种基于线性矩阵不等式(linear matrix inequality，LMI)的鲁棒控制理论设计出控制器。该控

制器不需要测量发电机转子角及任何变量的微分，不依赖于电力系统某个特定运行点，能适应系统网络参数与运行

方式变化，较好地抑制扰动并实现机端电压调节功能。仿真结果验证了所得结论。 
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Output Feedback Based Nonlinear Excitation Control for Power Systems

RUAN Yang, YUAN Rongxiang 

School of Electrical Engineering, Wuhan University 

Abstract: 

Most of the existing nonlinear excitation controllers of power systems are designed in state feedback 
approaches, so generator rotor angles and some variables’ differentiations have to be measured. 
Besides that, these controllers drive relative rotor angles to reference values, thus they can’t assure 

voltage regulation of generators during variation of the network parameters or the system operating 
point changes. This paper presented a novel output feedback based method for nonlinear excitation 
controller design. New model transformations were proposed for nonlinear models of single-machine-
infinite-bus systems and multi-machine systems respectively. Both systems were transformed to 
uncertain linear ones where deviations of generator terminal voltage, rotor speed and generator active 
power output became state variables. And then the new controllers were designed by applying a robust 
control theory based on linear matrix inequality (LMI). Rotor angles and any variable’s differentiations 
don’t need to be measured for the proposed controllers. The controllers don’t rely on any pre-

selected system operating point, and the controllers are adapt to variations of the system network 
parameters, and can well restrain disturbance and assure voltage regulations of generators. Simulation 
results verified the conclusions.
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