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ABSTRACT
The purpose of this study was to build a new li-ion battery model, based on state-space identification. Another aim was to design a
controller for the lithium iron phosphate (LiFePO4) battery’ s discharging and charging process, based on reference models and
variable structure control (VSC). State-space equations were used to describe the discharging and charging process of a LiFePO4
battery, and these processes were simulated by MATLAB/Simulink. Curve-fitting methods were applied to obtain the parameters
for the battery by using curve-fitting tool in MATLAB Toolbox. The simulation results of the study were close to the
experiment/practical results. The proposed battery modelling is suitable for describing the li-ion battery’ s characteristics and
adequate for implementation with modern control theory. The modelling also provided a unity in using the same parameters for
both charging and discharging processes. The results revealed that the method used has a potential in modelling not only for
LiFePO4 battery, but also for any kind of battery, by examining its characteristics, defining parameters, doing experiments and using
curve-fitting methods with simulations iteratively. This study has contributed to literature a new battery modelling with feasibility on
simulating some various types of battery, even a series of batteries. It offered an easy way to implement modern control theory,
especially VSC. It also showed the process of designing a variable structure controller for battery control.
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