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Research on the broadband measurement method based on electrochemical
impedance spectrum of energy storage battery

Huang Haihong, Luo Lei
(School of Electrical Engineering and Automation, Hefei University of Technology, Hefei 230009, China)

Abstract : Electrochemical impedance spectroscopy (EIS) can reflect the electrochemical parameters inside the energy storage cell more
accurately. To solve the time-consuming problem of traditional measurement methods, a method of measuring impedance information of
energy storage battery with broadband excitation signal is adopted and validated by simulation based on MATLAB Simulink platform and
EIS measurement test platform. This method injects a broadband AC signal into the battery. Fast Fourier transform decomposition of
broadband AC signals is utilized to obtain battery impedance information at each frequency point to significantly reduce the measurement
time of electrochemical impedance spectroscopy. In this article, two broadband excitation methods are used to measure the battery
equivalent circuit model and the energy storage battery. Compared with electrochemical workstation sweep measurement methods,
measurement time can be saved by 60% and 78% , respectively, and the measurement result error is small. The rapid measurement of
battery EIS with broadband excitation measurement method can provide technical support for broader application scenarios such as real-
time diagnosis and on-line inspection of battery management systems.
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Fig. 1 Square wave excitation signal FFT decomposition

amplitude and frequency diagram
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Table 2 FFT decomposition amplitude of square wave
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Fig. 8 Comparison of the impedance information of the
first-order equivalent circuit model measured by two methods
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