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A method for obtaining equivalent impedance of nonlinear load characteristic

CHEN Zhidao', ZHU Qian*, XIAO Daibo', LIU Tianci', LI Dawei*
(1.Suizhou Power Supply Company, Hubei Electric Power Corporation, Suizhou 441300, Hubeli,
P.R.China; 2.Tianfu New Area Power Supply Company, Sichuan Electric Power Corporation,
Chengdu 610213, P.R. China; 3. State Key Laboratory of Power Transmission Equipment &
System Security and New Technology, Chongqing University, Chongqging 400044, P.R.China)

Abstract: With the development of power electronics technology, the proportion of nonlinear load in the
power grid is increasing. It is easy for nonlinear load in the power system to produce harmonics which result
in harmonic pollution, therefore, it is necessary to make an analysis for its characteristics. In this paper, a
method to obtain the nonlinear load characteristic by obtaining the real-time equivalent impedance of the
nonlinear load based on the high order differential equation and the signal fitting is proposed. With using
improved matrix beam method to fit the port voltage and current signal and putting voltage and current
signal into the high-order differential equation which is to constrain port voltage and current, the equivalent
reactance parameters of the load can be obtained through mathematical transformation. The characteristics
of the nonlinear load are obtained according to the change characteristics of the equivalent parameters of the
load. Simulation results show that the method is feasible and the equivalent impedance parameters of the
load can be obtained in real time so that the nonlinear load characteristics can be obtained.

Keywords: nonlinear load; harmonic pollution; signal fit; parameter identification
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Fig.3 Model diagram of a simulation example
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Fig.5 Equivalent impedance parameter identification results of load 1
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Fig.7 Equivalent resistance parameter identification results of load 3
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Fig.9 Equivalent impedance parameter identification results of rectifier load
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