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ABSTRACT: 

The integration of IoT technology in Electric Vehicles (EVs) enhances fault detection and battery management, ensuring improved safety and 

performance. This system employs multiple sensors, including voltage, temperature, and fire sensors, to continuously monitor the battery’s operating 

conditions and detect potential hazards. The ATmega328P microcontroller processes sensor data, while NodeMCU enables wireless connectivity for 

real-time remote monitoring via IoT cloud platforms. In case of anomalies, the system triggers alerts through an LCD display and relay control, 

allowing proactive intervention. By facilitating real-time fault detection and remote diagnostics, this IoT-based solution significantly reduces the risk of 

fire accidents, optimizes battery performance, and enhances the overall reliability of EVs. 

INTRODUCTION: 

Electric vehicles (EVs) offer a promising solution to environmental concerns and fossil fuel dependency, with increasing global adoption. The effective 

battery management is crucial for EV reliability and performance. IntegratingIoT technology into EV battery management presents an opportunity to 

address these challenges comprehensively. The focuses on developing an IoT-based approach for EV battery management, emphasizing fault detection 

and real-time monitoring. The system aims to provide accurate insights into battery health and enable remote access and control. Through iterative 

refinement, the project aims to deliver a reliable solution, advancing sustainable transportation infrastructure. 

OBJECTIVE: 

The objective of the  multiple fault detection and battery management in EV using IOT with Multiple Fault Detection and Li-ion Battery Management 

system is to enhance the safety and reliability of electric vehiclesBy continuously monitoring parameters such as battery temperature and voltage levels 

in real-time.The integrating IoT technology, the system enables remote monitoring and reporting of these critical metrics, providing valuable insights to 

vehicle owners and manufacturers. A sophisticated fire detection sensor and automatic vehicle shutdown mechanism ensures proactive measures are 

taken to prevent fire-related accidents, thus reducing risks and enhancing user confidence in EV technology. Through real-time data visualization, IoT 

connectivity, and immediate response capabilities, this project aims to offer a robust solution for the safe operation of electric vehicles, ultimately 

improving overall safety standards in the EV industry. 

SUMMARY OF ISSUES: 

The internet of things involves the usage of billions of data points and the connection of billions of devices to the internet, all of which must be 

protected. IoT security and privacy are important concerns due to its extended attack surface. Mirai, a botnet that hacked domain name server provider 

Dyn and brought down many websites for a long period of time in one of the largest distributed denial-of-service (DDoS) assaults ever witnessed, was 

one of the most prominent recent IoT attacks. Attackers acquired network access by exploiting inadequately protected IoT devices.Because IoT devices 

are so tightly linked, a hacker only has to exploit one weakness to corrupt all of the data, rendering it useless. Manufacturers that fail to update their 

gadgets on a regular basis, if at all, leave them open to hackers.Furthermore, linked gadgets frequently prompt users to provide personal information 

such as names, ages, residences, phone numbers, and even social network accounts – information that hackers might exploit.However, hackers aren’t 

the only threat to the internet of things; IoT consumers are also concerned about their privacy. Companies that manufacture and distribute consumer IoT 
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devices, for example, might utilize those devices to collect and sell personal data from customers.Aside from exposing personal data, IoT threatens key 

infrastructure such as power, transportation, and financial services. 

EXISTING SYSTEM: 

 The existing  system also includes a temperature sensor that monitors the battery temperature, and if the temperature exceeds a predefined 

threshold, a cooling system is turned on to prevent overheating. 

 In addition to the monitoring and cooling functions, the system also features a GSM module that enables sending text messages to the 

vehicle owner's phone when the battery voltage is low or the temperature is high. 

 This allows the owner to take appropriate action to address the problem and prevent damage to the battery. 

 

DRAWBACKS 

 With poor network coverage or during network outages, the system may not be able to alert the vehicle owner in a timely manner, 

potentially leading to missed notifications and increased risk of battery damage. 

 This could lead to increased operational expenses for the vehicle owner, especially if frequent notifications are sent. 
 

BLOCK DIAGRAM : 

 

 

PROPOSED SYSTEM: 

 The proposed system enhances the safety of electric vehicles (EVs) by integrating multiple sensors and fault detection mechanisms within 

the battery management system (BMS) to proactively detect and mitigate fire hazards. 

 Utilizing fire, temperature, and voltage sensors, the system continuously monitors battery conditions, with real-time alerts provided through 

a buzzer and LCD display upon detecting anomalies.  

 The Arduino Uno microcontroller processes sensor data, executes fault detection algorithms, and triggers appropriate responses to prevent 

fire accidents. By employing advanced fault detection algorithms, the system identifies potential risks using predefined thresholds and 

patterns, enabling timely intervention.  

 This comprehensive approach ensures early hazard detection, immediate alerts, and proactive safety measures, ultimately enhancing EV 

safety, reliability, and consumer confidence, thereby promoting widespread adoption.  

 

ADVANTAGES : 

 Maintain the safety and the reliability of the battery  

 Battery state monitoring and evaluation  



International Journal of Research Publication and Reviews, Vol 6, Issue 5, pp 17085-17089 May 2025                    17087 

 

 It improves the battery performance  

 It enhances the life span of battery  

 It controls the charging, discharging and temperature ranges and keeps them with in their range.  

 It predicts the batteries capabilities in near future 

SOFTWARE REQUIREMENTS: 

MC Programming Language:Embedded C 

Coding                 : Arduino IDE 1.8.3 

Simulation                                   :PROTEUS 

 

ARDUINO IDE: 

 

The Arduino integrated development environment (IDE) is a cross-platform application (for Windows, macOS, Linux) that is written in the 

programming language Java. It is used to write and upload programs to Arduino board. 

 

PROTEUS: 

Proteus is a simulation and design software tool developed by Labcenter Electronics for Electrical and Electronic circuit design.  
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HARDWARE DETAILS : 

 ATMEGA328P MICROCONTROLLER 

 BATTERY 

 VOLTAGE SENSOR 

 TEMPERATURE SENSOR 

 FIRE SENSOR 

 NODEMCU 

 RELAY 

 DC MOTOR 

 LCD 

 BUZZER 

 

CIRCUIT DIAGRAM : 

 

MODULES DESCRIPTION : 

Parameters Module : 

Includes sensors such as voltage, fire and temperature sensors. Monitors battery status and environmental conditions. Provides real-time data on battery 

health and performance. 

Device Control Module : 

Utilizes Arduino Uno microcontroller. Integrates fire sensors for detecting overheating and fire hazards. Controls vehicle functions based on sensor 

inputs for safety and performance optimization. 

Notification Module: 

Utilizes LCD display for real-time status updates. Incorporates IoT technology for remote monitoring and control. Sends alerts and notifications 

regarding battery status and safety concerns. 

Application Module: 

Utilizes the IOT cloud app for remote access and visualization of battery status. Enables users to monitor and control EV functions from their smart 

phones. PC interface provides additional monitoring and control capabilities for comprehensive management. 

 
FUTURE ENHANCEMENT : 

 Future enhancements of this IoT-based EV safety system can include the integration of AI and machine learning algorithms to predict 

potential battery failures based on historical data and real-time sensor inputs. Advanced analytics can improve fault detection accuracy and 

enable predictive maintenance, reducing the risk of unexpected failures. Additionally, incorporating GPS tracking and cloud-based 
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emergency response mechanisms can provide real-time location-based alerts in case of critical battery faults or fire hazards, ensuring faster 

intervention. 

 Further improvements may include enhanced wireless connectivity using 5G or LoRa for more reliable remote monitoring, along with 

mobile app integration for real-time user notifications and control. The addition of automated cooling mechanisms and smart fire 

suppression systems could further mitigate risks, making EVs safer and more efficient for widespread adoption. 

CONCLUSIONS: 

 The proposed IoT-based system significantly enhances the safety and reliability of electric vehicles by integrating advanced fault detection 

and battery management mechanisms. By utilizing sensors to monitor voltage, temperature, and fire hazards in real-time, the system ensures 

early detection of potential failures, preventing critical accidents. The ATmega328P microcontroller efficiently processes sensor data, while 

NodeMCU enables seamless remote monitoring through IoT cloud platforms, allowing users to take proactive measures to maintain battery 

health and vehicle safety. 

 With features like relay control and an LCD display for instant alerts, this system provides a comprehensive solution for fire accident 

prevention in EVs. By leveraging IoT for real-time diagnostics and predictive maintenance, it not only enhances operational efficiency but 

also fosters confidence in EV adoption, ensuring a safer and more sustainable transportation future. 
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