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ABSTRACT 

 

 The progress toward environmentally 

friendly power is basic in this day and age, lifting 

the meaning of electric vehicles (EVs) in both 

public and individual transportation. Lithium-

particle batteries, with their high energy and 

current thickness, are essential parts of EVs. 

Nonetheless, their activity outside the Wellbeing 

Activity Region (SOA) can present dangers, 

requiring the consolidation of Battery Executive 

Frameworks (BMS) to guarantee safe activity. 

This paper investigates the reasons, capabilities, 

and geographies of BMS, digging into early 

battery models and BMS equipment and 

framework plans through an extensive writing 

survey. It presents an improved battery model and 

confirms its presentation through reproductions. 

Moreover, it examines the plan and exploratory 

consequences of an original BMS equipment 

framework. The disconnected BMS oversees 

battery-powered batteries, using a PIC 

microcontroller to screen battery state and 

guarantee safe activity. Incorporated modules 

incorporate temperature sensors, transfers for 

charging, a charger, and an LCD module for 

constant checking. The framework, written in 

implanted C language, works with quick and slow 

charging modes while giving alarms to 

temperature deviations and displaying 

progressions in EV battery innovation. 
 

Keywords: Environmentally friendly power ,Electric 

vehicles (EVs), Lithium-ion batteries, Battery 

Management Systems (BMS), PIC microcontroller, 

Embedded C language 

 

I. INTRODUCTION 
1.1 BMS Implementation in Electric Vehicles 

In today's world, the use of green energy is becoming 

increasingly significant. Therefore, in terms of 

personal and public transportation, electric vehicles 

are currently the best option for the environment and 

transportation. Due to their high energy and flow 

thickness, lithium-particle batteries are broadly 

utilized in electric vehicles. Sadly, lithium-particle 

batteries can be hazardous in the event that they are 

not worked inside their Wellbeing Area of Operations. 

As a result, every lithium-ion battery needs to have a 

BMS battery, particularly those found in electric 

automobiles. The purpose, functions, and topologies 

of BMS are all discussed in detail in this work. 

Additionally, the early A literature review covers 

BMS hardware and system designs as well as battery 

models. Then, the performance of the improved 

battery model is demonstrated through simulations 

and its introduction. The experimental findings and 

design of a novel BMS hardware system are then 

discussed. The potential improvements for BMS 

hardware and battery models are described in the 

conclusion and future section. An electronic vehicle 

that manages a battery is proposed to utilize a battery 

management system (BMS). battery-powered battery 

(cell or battery pack), like by shielding the battery 

from working externally in its protected operating area 

with a PIC microcontroller for state monitoring. The 

controlling gadget for the entire framework is a PIC 

microcontroller. The incorporated modules of the 
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controller include a battery pack, relays, a charger, an 

LCD module, and a temperature sensor. If the battery 

is charged when the pack is depleted, relays will allow 

it to charge. Here, we use two relays to charge quickly 

and slowly. Here, the DC motor can drive a vehicle. 

While running the vehicle microcontroller, it will 

show the voltage and current values on the LCD 

module, which also continuously displays the 

temperature. In the event of a temperature difference, 

the put forth line, then, at that point, the PIC 

microcontroller dynamically drives the ringer for 

cautions. It will charge the battery based on the 

voltage. The battery can operate in either fast or slow 

mode. In this case, the relay acts as a switch to turn on 

or off the charging connection. 
 

 An implanted framework is a mix of 

programming and equipment to play out a committed 

errand. Several microprocessors and microcontrollers 

are the primary devices utilized in embedded products. 

Because they only take inputs, microprocessors are 

frequently referred to as general-purpose processors. 

process it and provide the final product. A 

microcontroller, on the other hand, not only takes data 

as inputs but also controls it, interfaces the information 

with different gadgets, controls the information, and in 

this manner at long last gives the outcome. Using a 

PIC microcontroller, the project "EV BMS With 

Charger Monitoring and Fire Protection" is an 

exclusive undertaking that can display on an LCD the 

voltage, current, and temperature values of a battery. 

In light of the battery voltage, it will charge the battery 

increasingly slowly. 
 

 

 

II. EMBEDDED SYSTEMS 

       2.1 Embedded System 

 

An embedded system is a computer system designed 

to perform one or a few dedicated functions often with 

real-time computing constraints. It is embedded as part 

of a complete device often including hardware and 

mechanical parts. By contrast, a general-purpose 

computer, such as a personal computer (PC), is 

designed to be flexible and to meet a wide range of 

end-user needs. Embedded systems control many 

devices in common use today. 

 

   Embedded systems are controlled 

by one or more main processing cores that are 

typically either microcontrollers or digital signal 

processors (DSP). The key characteristic, however, is 

being dedicated to handle a particular task, which may 

require very powerful processors. For example, air 

traffic control systems may usefully be viewed as 

embedded, even though they involve mainframe 

computers and dedicated regional and national 

networks between airports and radar sites. (Each radar 

probably includes one or more embedded systems of 

its own.) 

 

                      Since the embedded system is dedicated 

to specific tasks, design engineers can optimize it to 

reduce the size and cost of the product and increase the 

reliability and performance. Some embedded systems 

are mass-produced, benefiting from economies of 

scale. 

 

                     Physically embedded systems range 

from portable devices such as digital watches and MP3 

players, to large stationary installations like traffic 

lights, factory controllers, or the systems controlling 

nuclear power plants. Complexity varies from low, 

with a single microcontroller chip, to very high with 

multiple units, peripherals and networks mounted 

inside a large chassis or enclosure. 

 

                       In general, "embedded system" is not a 

strictly definable term, as most systems have some 

element of extensibility or programmability. For 

example, handheld computers share some elements 

with embedded systems such as the operating systems 

and microprocessors which power them, but they 

allow different applications to be loaded and 

peripherals to be connected. Moreover, even systems 

which don't expose programmability as a primary 

feature generally need to support software updates. On 

a continuum from "general purpose" to "embedded", 

large application systems will have subcomponents at 

most points even if the system as a whole is "designed 

to perform one or a few dedicated functions", and is 

thus appropriate to call "embedded". 

 

 Embedded development makes up a small 

fraction of total programming. There's also a large 

number of embedded architectures, unlike the PC 

world where 1 instruction set rules, and the Unix world 

where there's only 3 or 4 major ones. This means that 

the tools are more expensive. It also means that they're 

lowering featured, and less developed. On a major 

embedded project, at some point you will almost 

always find a compiler bug of some sort. Debugging 

tools are another issue. Since you can't always run 

general programs on your embedded processor, you 

can't always run a debugger on it. This makes fixing 

your program difficult. Special hardware such as 

JTAG ports can overcome this issue in part. However, 

if you stop on a breakpoint when your system is 

controlling real world hardware (such as a motor), 
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permanent equipment damage can occur. As a result, 

people doing embedded programming quickly become 

masters at using serial IO channels and error message 

style debugging. 

 

      2.2 Need for Embedded System 

The uses of embedded systems are virtually limitless, 

because every day new products are introduced to the 

market that utilizes embedded computers in novel 

ways. In recent years, hardware such as 

microprocessors, microcontrollers, and FPGA chips 

have become much cheaper. So, when implementing a 

new form of control, it's wiser to just buy the generic 

chip and write your own custom software for it. 

Producing a custom-made chip to handle a particular 

task or set of tasks costs far more time and money. 

Many embedded computers even come with extensive 

libraries, so that "writing your own software" becomes 

a very trivial task indeed. From an implementation 

viewpoint, there is a major difference between a 

computer and an embedded system. Embedded 

systems are often required to provide Real-Time 

response. The main elements that make embedded 

systems unique are its reliability and ease in 

debugging. 

 

 Embedded systems often reside in machines 

that are expected to run continuously for years without 

errors and in some cases recover by them if an error 

occurs. Therefore, the software is usually developed 

and tested more carefully than that for personal 

computers, and unreliable mechanical moving parts 

such as disk drives, switches or buttons are avoided. 

 

 

III. Methodology  

A complete method for an Electric Vehicle 

(EV) battery tracking device with charger and fire 

protection includes several key additives and 

techniques to make sure the protection, efficiency, and 

reliability of the gadget. This methodology 

encompasses the layout, implementation, and ongoing 

monitoring of the system to mitigate risks and 

optimize performance. 

 

The first step in developing the sort of gadget 

is to conduct a radical danger assessment to identify 

capacity hazards and vulnerabilities. This includes 

assessing the electrical additives, battery cells, 

charging infrastructure, and environmental factors that 

might pose a risk of fire or different safety issues. 

Based in this evaluation, safety protocols and 

measures are mounted to address those risks 

successfully. 

Next, the system's hardware and software 

components are designed and integrated to enable 

actual-time monitoring and manipulate of the EV 

battery and charging technique. This consists of 

sensors for monitoring temperature, voltage, current, 

and state of rate of the battery cells, as well as 

communique interfaces for statistics change with the 

charger and outside tracking systems. 

 

The tracking gadget makes use of superior 

algorithms and facts analytics to constantly examine 

the collected statistics and locate any abnormalities or 

capability protection risks. This consists of monitoring 

for overcharging, over-discharging, overheating, and 

different crucial parameters that would lead to battery 

degradation or safety incidents. 

 

In addition to actual-time tracking, the 

system contains predictive analytics and system 

studying algorithms to forecast battery overall 

performance, are expecting renovation desires, and 

optimize charging strategies. This proactive technique 

allows to save you problems earlier than they escalate 

and ensures the long-time period health and efficiency 

of the EV battery system. 

 

Fire protection is an integral part of the 

approach, which includes the use of fire detectors, 

suppression systems, and emergency procedures This 

program is designed to detect fires accelerate and 

mitigate hazards, protect against potential fire hazards 

in vehicles, payment systems and the environment. 

 

Regular maintenance and calibration are 

necessary to ensure that the monitoring system 

remains accurate and efficient. This includes periodic 

monitoring, sensor calibration, software updates, and 

training of personnel to maintain and maintain the 

system. Finally, ongoing monitoring, data analysis, 

and feedback techniques are used to evaluate system 

performance, identify areas of improvement, and 

implement necessary updates or improvements This 

process repetition do this ensure that EV battery 

management systems with charger fire protection are 

robust, adaptable, industry-standard . and remain 

consistent with standards and policies. 

 

Overall, this approach combines proactive 

risk assessment, advanced monitoring technologies, 

predictive analytics, fire protection management and 

ongoing maintenance to produce an EV battery they 

are equipped with a comprehensive monitoring system 

with charger fire protection that prioritizes safety, 

efficiency and reliability. 

 

 

SIRJANA JOURNAL[ISSN:2455-1058] VOLUME 54 ISSUE 5

PAGE NO : 93



  

Fig 3.1 schematic diagram of EV BMS with Charger Monitoring and Fire Protection 
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Fig 3.2 Block Diagram of EV BMS with Charger Monitoring and Fire Protection 

 
 

IV. Result 

The project “EV BMS with Charger Monitoring and 

Fire Protection” an improved battery model is 

introduced in an advanced method than the existing 

process. The controlling device of the whole system is 

an Arduino UNO Microcontroller. The integrated 

modules to the controller are temperature sensor, 

Battery pack, Charger, relays, voltage and current 

sensors, buzzer and LCD Module. When the battery 

pack gets drained, it will charge through relays. Here 

we are using two relays for fast and slow charging. 

Here DC motor works as a vehicle. While running the 

vehicle microcontroller will display the voltage and 

current values on LCD module as well as it displays 

the temperature continuously. If the temperature value 

crosses the set limit, then microcontroller active the 

buzzer for alerts. Based on the battery voltage it will 

charge the battery in two modes like fast and slow. 

Here relay works as a switch to on/off the charging 

connection. To achieve this task microcontroller 

loaded program written in embedded C language. 

 

 

V. Future Enhancement 

 

The future of electric vehicles is poised for incredible 

growth and change. By reducing battery costs and 

expanding traffic ranges, along with increasing 

charging systems, the EV market is expanding  

 

 

rapidly Automotive industry's investment in meeting 

stringent pollution standards globally is not as it is not 

only accelerating this shift but reshaping consumer 

preferences towards cleaner travel options. This 

seismic shift is reverberating throughout the oil 

industry, which is facing increasing pressure as 

demand for fossil fuels declines in favor of electricity 

generation and therefore the landscape of the 

automotive power sector experience deep 

development and cannot be converted to sustainability 

and environmental responsibility. 

 

VI. Conclusion 

Integrating features of all the hardware components 

used have been developed in it. Presence of every 

module has been reasoned out and placed carefully, 

thus contributing to the best working of the unit.  

Secondly, using highly advanced IC’s with the help of 

growing technology, the project has been successfully 

implemented. Thus, the project has been successfully 

designed and tested. 
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