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Abstract : In the present study, impedance spectrometry has been used for predicting State-of-Charge (SoC) of gel
type, Valve Regulated Lead Acid (VRLA), battery. The impedance measurements of VRLA battery (2 V/1.2 Ah) at
various SoC were made over the frequency range from 100 kHz to 10mHz with an amplitude 10 mV. The impedance
parameters have been evaluated by the analysis of the data using an equivalent circuit and a complex non-linear
least squares (CNLS) fitting method. The charge transfer resistance values and double layer capacitance values of
the positive electrode were higher than those of the negative electrode. The gel resistance values increased with
decreasing in SoC. This indicates that the gel resistance is an important parameter for predicting SoC of VRLA battery.
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Fig. 1. First discharge curve of VRLA battery (2 V, 1.2 Ah/10 hr).
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Fig. 2. Nyquist plot for the VRLA battery at 50% SoC.
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Fig. 4. The equivalent circuit for the VRLA battery.
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Fig. 5. Nyquist diagram for VRLA at various SoC.
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Fig. 6. Rs values as the function of SoC for the VRLA battery.
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