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In recent years, due to the rise of environmental wareness,
the standards for products using fossil fuels as energy sources
have become increasingly stringent. In addition, the shortage
of energy for petrochemical fuels has caused rising costs.
Therefore, many countries are investigating alternatives to
petrochemical energy. The battery is the source of power,
and its advantages are favorite in the field of energy sources.
The use of the process can eliminate the problem of exhaust
emissions and reduce the use of fossil fuels. Therefore,
battery-powered energy is gradually gaining importance in
themarket.

At present, battery-related research, apart from materials
and electrochemistry, battery management system (BMS)
research has also become an important fopic, including:
battery characteristics monitoring, battery management
system design, State of Charge (SOC) estimates, efc. To
achieve protection mechanisms such as overvoltage,
undervoltage, overcurrent, and temperature protection of
the batftery module. In the process of using the battery
module, the characteristics of the battery module are
changed, and the SOC condition is known, this will increase
the system's mastery of the battery module information, and
propose a corresponding reaction mechanism to improve
the life and safety of the battery module.

Currently, various methods for detecting SOC areproblematic
and need to be overcome. For example, the open circuit
voltfage method needs to be allowed fo stand for a period
of time after the battery module is used, and it can be
measured affer the electrochemical reaction is stable, and
it is difficult to achieve an immediate estimation request;
secondly, the Coulomb integral method cannot know the
initial state of the battery. Moreover, the influence of the
charge and discharge current on the electric quantity
cannot be considered, and therefore, the SOC estimation is
not easy to be performed; further, the internal resistance
method has a very high precision due to the extremely small
change in the internal resistance of the battery, and the
cost and the circuit are required. The volume is large and it
is not easy to calculate the correct value.
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In the light of this, the SOC estimation platform proposed in
this work includes a new SOC estimation method, which uses
the resonant load constructed by an LC series resonance to
perform AC loading of the battery module, it does not need
fo wait for the battery to be electrified. The learning
response is stable, and can simulate the SOC of the battery
module under different loaded conditions, and can also
perform SOC estimation on the battery module under the
loaded condition, and in the estimation process, the function
of power recovery is also provided. This work also implements
a battery management system that detects the voltage of
each battery in the battery module and provides various
protection functions for the battery module, including
overvoltage, undervoltage, overcurrent, high temperature
and low temperature protection. Finally, the user interface
(Ul) is added to the SOC estimation platform for bidirectional
communication. In addition to transmitting the battery
module data collected by the detection circuit during the
operation of the main circuit to the Ul display, the system
can also be faced by Ul controlling. In addition, the collected
informatfion can be stored in Excel format for the user o
conduct subsequent analysis.

Features of this system:

+ When no load is in progress, this system can simulate the
SOC of battery modules under different C-rate.

+ When the battery module is loaded, the SOC can be
real-fime estimated.

+ While measuring the SOC process, this system can
recover power to the battery modules.

- This system has protective function with over voltage,
under voltage, over current, high temperature and low
temperature.

- Ul with bidirectional communication function.

- Estimated information can be saved into an Excel file for
subsequent data analysis.

- Energy recycling rate up to 95%
- SOC estimated average error 1.7%
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