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A simplified nonlinear auto disturbance rejection control strategy for matrix converter
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Abstract: Matrix Converter (MC) has the characteristics of power direct conversion, which makes the performance of the
output side easily affected by the disturbance, so it is very necessary to control the MC system. Due to the nonlinearity,
multivariable and parameter variability of MC, the mathematical model can not be determined. Therefore, it is not so
successful to design a single closed-loop control system with PI constant under the condition of unstable internal and
external disturbances. An Auto Disturbance Rejection Controller (ADRC) which is independent of the object model is
applied to the MC system. And in order to solve the problem that the non-smooth non-linear function of the ADRC
control module causes the harmonic component of the MC output system is increased. On the basis of ADRC, the
nonlinear function of the auto ADRC module is improved and its control loop is simplified. Experimental results show
that when the ADRC is used for the MC system to control the adjustment, the control effect is superior to PI control both
in the condition of harmonic pollution on the input side of the grid itself or under the condition of abnormal grid voltage.
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	A simplified nonlinear auto disturbance rejection control strategy for matrix converter 
	2.1 自抗扰控制的基本原理 
	自抗扰控制器由三个重要部分组成：跟踪微分器(Tracking Differentiator, TD)、扩张状态观测器(Extended State Observer, ESO)和非线性状态误差反馈结构(Nonlinear State Error Feedback, NLSEF)。实际上，在不考虑被控制对象模型的情况下，ADRC的设计可以被看作是一个级联的积分模型。因此，控制对象为广义的非线性不确定系统，可以表示为 
	     (4) 
	式中：u(t)和y(t)分别是系统的输入与输出； 是不确定非线性系统，它是系统内部动态扰动和外部未知扰动的总和；ω(t)是未知扰动。一个n阶ADRC结构图如图4所示。 
	 图4 n阶非线性自抗扰控制结构图 
	3   实验结果分析 
	4   结论 
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