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Abstract

This paper proposes a battery model coefficient correction method for improving the accuracy of existing lithium battery
equivalent models. BMS(battery management system) has been researched and developed to minimize shortening of battery
life by keeping SOC(state of charge) and state of charge of lithium battery used in various industrial fields such as EV.
However, the cell balancing operation based on the battery cell voltage can not follow the SOC change due to the internal
resistance and the capacitor. Various battery equivalent models have been studied for estimation of battery SOC according
to the internal resistance of the battery and capacitors. However, it is difficult to apply the same to all the batteries, and
it tis difficult to estimate the battery state in the transient state. The existing battery electrical equivalent model study
simulates charging and discharging dynamic characteristics of one kind of battery with error rate of 5~10% and it is not
suitable to apply to actual battery having different electric characteristics. Therefore, this paper proposes a battery model
coefficient correction algorithm that is suitable for real battery operating environments with different models and capacities,
and can simulate dynamic characteristics with an error rate of less than 5%. To verify proposed battery model coefficient
calibration method, a lithium battery of 3.7V rated voltage, 280 mAh, 1600 mAh capacity used, and a two stage RC tank
model was used as an electrical equivalent model of a lithium battery. The battery charge/discharge test and model
verification were performed using four C-rate of 0.25C, 0.5C, 0.75C, and 1C. The proposed battery model coefficient
correction algorithm was applied to two battery models, The error rate of the discharge characteristics and the transient
state characteristics is 2.13% at the maximum.
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Fig. 1. Battery equivalent model (a) Thevenin model, (b) Resistive Thevenin model, (c) RC impedance model.
RCy ~ RCp
i Ryt Ry
~MW— Mo
+| R -t
Vorem - Vot
..... G .G o -
&0
Ibatt
a7 2. Higz 22 A EdY A58 g HEY RC Tank 22
Fig. 2. Thevenin RC Tank battery equivalent model to evaluate battery model’s coefficient calibration.
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