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Abstract

Recently, due to the progress of environmental conservation, energy saving and carbon reduction have became the most
important and common policy for all of the governments over the world. Nowadays, these issues are formed the forefront of
many governmental policies. With these views in mind, "green vehicles" such as hybrid vehicles, electric vehicles and electric
scooter with low carbon emission, low pollution and energy conservation will be developed as the mainstream of tomorrow” s
transportation. However, despite the advantages that these vehicles have to face with a common challenge — and that is the
inability to accurately estimate the battery's state of charge (SOC) so that the driver can accurately judge the remaining battery
power and distance to destination.

The existing current methods used for estimation of the SOC and SOH have almost many disadvantages and limitations. For
examples: (1) A long settling time is required prior to measuring a battery characteristics when the open voltage
measurement method is used. And it is not easy to obtain the real SOC in battery if the voltage-SOC characteristic
curve is not linear. (2) The coulomb counting measurement cannot imply the effect of the various charging/
discharging current to the SOC. (3) To estimate the SOH of battery, the extra test circuit is required for each cell, thus
increasing the cost and battery volume. (4) Because the internal resistance of battery is very low, it is also not easy
to measure and estimate.

According to the above-mentioned, the proposed method of the SOC and SOH estimation in this research is based
on the coulomb counting measurement incorporating with a dynamic compensation rule to obtain a reasonable
estimation value. Firstly, by using the proposed method, it will be no need to waste time for settling battery chemical response
so as to implement the real-time estimation. Moreover, we utilize the dynamical correction to consider the practical effect for
SOC under various C-rates charging or discharging current. And the proposed method can use directly the information from the
BMS to calculate the SOH, thus, the extra test circuit for each cell is not essential and there is no need to calculate the precise
internal resistance value. Besides, the battery management system integrated into the system in this research can measure the
cell voltage and charge/discharging current, provide the essential protections and balance each cell voltage simultaneously.

The proposed charger system in this research is compatible with universal power input with characteristics of high power factor
and high efficiency. Moreover, users can choose fast or normal charging mode according to their requirement by the proposed
intelligent charging control. The required charging current is calculated by the available SOC to achieve the intelligent charging
control. The battery will be charged to 80% SOC within 30 minutes by the constant current charging when the fast charging
mode is selected. However, if the normal mode is selected, then the battery will first be charged to 90% SOC by the constant
current charging, and then change to the constant voltage charging during 90% to 100% SOC. According to the above-
mentioned, this research presents a new approach to implement reliable real-time calculation for the SOC and SOH. It is not only
can be used on the intelligent charging control but also improving the charging efficiency and prolong battery lifespan.
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