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Abstract—The efficient working of an electric vehicle depends on the type of battery used. The Lithium ion battery has proven to
be the battery of interest for manufacturers because of high charge density and low weight of Lithium ion. Li-ion battery state
cannot be measured; it can only be estimated depending on the factors- voltage, current and operating temperature. It is very
important that the batteries should never be over charged or under discharge at any stage which is why it is necessary to monitor
its voltage and current. To overcome this issue a Battery Management System (BMS) has been developed followed by a Battery
Monitoring System . The primary task of BMS is to calculate voltage of each battery cell which requires extraction of relatively
small differential voltages from very high common mode voltages which require amplifiers and this data is sent to the user by a
monitoring system.
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I. INTRODUCTION

A Battery Management System is an electronic device that monitors and controls the charging and discharging of batteries. The
Lithium ion battery are the most preferable ones when itcomes to Electric vehicle because of its high charge density and low
weight and also size. The battery discharges faster in hot climates than in normal room temperature, so if the current increases it
will gradually lead to an increase in temperature. There are a lot of cells arranged together to form a battery and each and every
cell needs to be monitored for efficient working. The batteries are supposed to be connected in series for equivalent voltage to
pass across it. So, in this circuit we have Li-ion battery manager IC 1SL94212 in conjunction with ESP8266 microcontroller. The
BMS calculates State of Health (SOH) and State of Control (SOC). A well designed BMS has accuracy of minimum value 2mV
and maximum of 0.2mV.The BMS has a few functions; they are as follows:

1.1 Discharging Control
The battery cells need to be discharged when uneven parameters interrupt. It is also important to maintain the energy in
battery cells.

1.2 Charging Control
For Li-ion battery a two-stage charger is used. In the first stage it maintains constant current. In the second stage it maintains
constant voltage. All this depends on the data sheet of the battery.

1.3 State of Health
The capacity of battery depends on voltage, current, durability and operating temperature. It is used to calculate the operating
range of the system.

1.4 State of Charge
It is a measuring quantity which determines the fuel gauge of an EV.
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Cell Balancing

It is a very crucial factor the working of the battery depends on equivalent battery cells. In this voltage across battery remains
constant. Cell balancing is of two types — Active and Passive type. Active type cell balancing is when stronger cells charge
the weaker ones whereas Passive type cell balancing where cells are forced discharge.

Thermal Control

In thermal system oil can be used in a battery pack, it helps adjust temperature on itself and hence maintain the overall
temperature.

Power from Battery itself

The battery charges and discharges itself as per the requirement of the battery pack.

Less Ideal Power

A BMS needs to be powered continuously but consuming less energy so as to not drain the battery. So, when an EV is left
uncharged for a long time it tends to drain the battery.

Galvanic Isolation

BMS provide galvanic isolation between Battery pack and Electronic Control Unit (ECU). The ECU and BMS must
communicate through Local Interconnect Network(LIN) bus.

1.10Data Logging

The BMS needs to contain data from its installation period and should be updated automatically. It should also track charge
cycles and charge time of battery pack.

1.11Accuracy

The cells when charged or discharged affect the voltage across it. It is necessary that the cells maintain constant voltage
across it.

1.12Processing Speed

The BMS should calculate cell voltage, SOH, SOC and other corresponding factors.

The Battery Monitoring System consists of two modules beginning with the Management module where in the efficiency of the
battery are tried to be maintained and the details of the battery are provided to the user.

Il. MATERIAL AND METHOD
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FIGURE 1: BLOCK DIAGRAM OF BATTERY MONITORING SYSTEM
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FIGURE 2: SIMPLIFIED VERSION OF THE CIRCUIT
I11. DESIGN METHODOLOGY

The Li-ion battery pack is connected to the battery management module. It consists of an ESP8266 microcontroller which acts as
a remote host that helps to receive information from the other components in the management system.

The 1SL94212 module provides the ESP with the information of the battery such as its individual cell voltage and also manages
the individual battery level maintaining constant voltage and current.

The sensor such as the hall sensor and the temperature provide with the real time and accurate current, voltage and temperature
values of the battery pack.

With the pre embedded mathematical equations in the microcontroller it calculates the State of Health (SOH), State of Charge
(SOC), Operating temperature range and other crucial statistics of the battery.

The output of the monitoring system will be provided to the user by a software application. The monitoring module consists of
ESP8266 which has inbuilt Wi-Fi which can be connected to any display device

IV. EXPECTED RESULT
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The estimated output will be in the above form. It will be a complete software application based for U.I.

V. CONCLUSION

Electric vehicle is the future of transportation system. A BMS is a helping hand to control the internal working of an EV. In this
project we have considered CAN bus instead of LIN bus only to overcome the problem of processing speed. Depending on the
situation we can modify the circuit for different types of electric vehicles such as BEV, HEV and PHEV. We have tried to
overcome maximum of the drawbacks of the models available in the market currently and in a cost-effective manner.
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