
DESIGN AND CONSTRUCTION OF A IOT BASED 
AUTOMATED CIRCUIT BREAKER SYSTEM 

 
1Mr. M. DHINESH KUMAR, 2ADHIYAMAAN S, 3GIRINATH S, 4HARIDHARSAN R. 

1Assistant Professor, 2,3,4UG scholars, Department of Electronics and Communication Engineering, 
Adhiyamaan College of Engineering (AUTONOMOUS), Hosur 

 
ABSTRACT 

This project aims to enhance the safety and efficiency of electrical systems by integrating Internet 
of Things (IoT) technology into circuit breakers. Electrocution is a major fatal issue faced by 
electricians worldwide. A Circuit breaker is a device for automatic switching of electrical devices 
against overload and short circuits Traditional electrical systems are often hazardous and slow, 
particularly in emergency situations. Our IoT-based solution uses a Wi-Fi-enabled ESP8266 
module for real-time monitoring and remote control of electrical loads via a web interface. This 
approach allows line workers to manage power safely without direct physical contact, reducing the 
risk of accidents. The system employs relays to control power flow and ensures secure data 
communication using API keys. The solution is cost-effective, secure, and provides improved 
safety, better energy management, and quicker system responses. 
 

1 INTRODUCTION 
Electrical linemen are vital to the maintenance of power systems, but their work often 

involves significant risks, especially when handling high-voltage circuits. Traditional safety 
methods, such as manually disconnecting power, can be hazardous and susceptible to human 
error, particularly during emergencies. To enhance both safety and efficiency, our project 
introduces an IoT-based solution that enables linemen to monitor and control electrical circuits 
remotely. Using an ESP8266 WiFi module as the central controller, the system offers real-time 
access via a mobile web interface, allowing linemen to safely manage electrical loads from a 
distance. 
 

The system is designed with relays to ensure proper circuit isolation and includes an LCD 
display to provide system status and alerts. By reducing the need for direct manual intervention, 
this IoT solution helps minimize human error, increases safety, and prevents accidents during 
maintenance and repairs. This approach offers a more efficient, safer way to manage electrical 
systems and is adaptable to various conditions, including resource-limited environments. It 
provides a scalable, cost-effective solution for improving safety and reliability in power system 
management across different regions. 
 

II LITERATURE REVIEW 
The increasing focus on improving safety in electrical maintenance has led to the 

exploration of IoT-based solutions designed to protect linemen working in high-risk 
environments. Sharma et al. (2020) investigate the integration of IoT in smart grid systems, 
highlighting how real-time monitoring and fault detection can enhance safety by minimizing the 
need for linemen to work in hazardous conditions. Yadav and Agarwal (2021) examine the role 
of wireless communication technologies, emphasizing how remote operation of critical electrical 
components, such as circuit breakers, can prevent linemen from making direct contact with high- 
voltage lines, thus reducing safety risks. Prakash et al. (2022) discuss the advantages of IoT-
enabled remote control systems, which allow linemen to monitor and manage electrical 
distribution systems from a distance, improving response times and decreasing the likelihood of 
accidents. Verma and Sharma (2020) delve into intelligent safety systems that combine IoT, 
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sensors, and smart communication networks, providing real-time hazard alerts and reducing the 
risk of electrical shocks. These advancements are complemented by research on cost- effective 
smart meter solutions, as discussed by Srinivasaiah and Shashikala (2020), which aim to make 
IoT-based safety systems more affordable and accessible, particularly in resource-constrained 
regions like India. Collectively, these studies highlight the transformative role of IoT in 
improving the safety and efficiency of electrical maintenance operations, offering innovative 
ways to reduce risks and enhance operational protocols for linemen. 
 
 

III EXISTING SYSTEM 
The current approach for managing electrical loads and ensuring lineman safety relies on 

conventional edge computing hardware and software integrated with power systems. This system 
typically follows a five-layer architecture built on industrial edge computing, designed to 
monitor key electrical parameters like voltage and current. However, its functionality is 
limited to localized monitoring, meaning data is only accessible on the device itself. Users can 
observe electrical data, but they do not have the ability to remotely interact with or control the 
electrical load, which restricts both energy optimization and safety management capabilities. 
 

1V DISADVANTAGES 

1. Security Risks: Connecting circuit breakers to the internet opens up the possibility of 
cyber-attacks. Hackers could potentially gain control over the system, leading to power 
outages, equipment damage, or even safety risks. 

2. Dependency on Internet Connectivity: Since the system relies on Wi-Fi or other 
internet connections for remote control and monitoring, a loss of internet connectivity 
could lead to failure in system operation, leaving the circuit breaker unable to respond or 
be controlled remotely. 

3. Lack of Real-Time Control: There is no provision for real-time adjustments to power 
usage, limiting the ability to optimize energy consumption immediately based on current 
data. 

4. Inefficient Energy Management: Without the ability to remotely adjust electrical loads, 
the system fails to promote efficient energy usage, potentially leading to unnecessary 
power consumption. 

5. Potential Over-Reliance on Technology: As with any automation, there is the risk that 
users may become overly reliant on the IoT-based system and may neglect traditional 
safety protocols, which could increase the risk of accidents in the event of system 
malfunctions. 

6. Inadequate Safety Measures: Since users must physically interact with the device, they 
are exposed to safety hazards like electrical shocks or burns when dealing with high-
voltage circuits. 

7. Lack of Data Accessibility: The system does not offer easy access to detailed energy 
consumption data or trends, limiting the ability of users to make informed decisions about 
energy management. 

8. No Integration with Other Systems: The existing system operates in isolation, without 
integrating with other smart grid or energy management systems, reducing its potential 
for broader optimization. 
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V BLOCK DIAGRAM 
The system consists of several components working together to provide efficient power 
management. It begins with a 230V AC power supply, which is converted to 12V DC using a 
bridge rectifier. This 12V DC is then regulated to 5V by an IC 7805 voltage regulator, powering 
the system. The central controller is a Wi-Fi- enabled device, such as the ESP8266, which 
facilitates remote communication through a web interface. This interface allows users to monitor 
real-time data and control electrical loads by sending commands to the Wi-Fi device. The 
commands are transmitted to a relay, which manages the power flow to connected devices, 
helping optimize energy usage. Additionally, an LCD screen provides real-time updates on the 
system’s status, giving users continuous feedback on its performance. 

 
 
 

Fig.1: Basic Block Diagram of Circuit Breaker 
VI PROPOSED METHODOLOGY 

The proposed system offers an advanced solution that leverages IoT technology to 
improve safety and optimize the management of electrical loads. It integrates a communication 
unit, an analysis unit, and a load control mechanism. The communication unit includes a Wi-Fi-
enabled device, such as the ESP8266 module, which ensures seamless wireless connectivity. The 
analysis unit consists of a web-based interface that securely communicates with the device 
through an IP address and API key, providing a secure connection. 
 

This web interface serves as an intuitive platform for both consumers and utility 
companies to monitor and manage energy usage. Users can view real-time electrical data, 
access load profiles, track energy consumption, and receive 
suggestions for optimizing power usage. In cases of high energy consumption, users have the 
ability to remotely control the loads via the web interface, helping to reduce power usage. This 
system greatly enhances energy management by allowing consumers to track their energy 
consumption and make adjustments in real-time to optimize their power usage. 
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VII ADVANTAGES 

1. Remote Monitoring and Control: Users can monitor and control the circuit breaker 
remotely through a web interface or mobile application, enabling real-time oversight of 
electrical systems without being physically present. 

2. Enhanced Safety: The system allows line workers or users to manage electrical loads 
and breakers without direct physical contact, reducing the risk of accidents, electrocution, 
or injuries during maintenance or emergency situations. 

3. Secure Communication: The use of an API key to establish a secure connection ensures 
the integrity and confidentiality of data exchanged between the device and the web 
interface, reducing the risk of unauthorized access. 

4. Improved Safety: Unlike traditional systems, the IoT-based approach allows users to 
manage electrical systems from a safe distance, minimizing the risks associated with 
direct contact with high-voltage equipment. 

5. User-Friendly Interface: The web interface offers an intuitive and accessible platform 
for both consumers and utility companies, making it easy to monitor and manage energy 
usage. 

6. Automation and Convenience: The automated nature of the system eliminates the need 
for manual intervention in routine tasks like turning circuits on/off, increasing 
convenience and reducing human error. 

7. Optimized Power Usage: The system provides actionable recommendations on how to 
optimize energy consumption, helping users reduce waste and improve efficiency. 

8. Remote Troubleshooting: The system’s remote monitoring capabilities allow for quick 
identification of issues, enabling faster troubleshooting and reducing the need for on-site 
interventions. 

9. Scalability and Flexibility: The system is scalable, making it suitable for both small-
scale residential use and larger industrial or utility applications, offering flexibility in 
deployment. 

10. Energy Consumption Insights: The platform helps consumers track their energy 
consumption patterns over time, enabling them to better understand their usage habits and 
take steps to optimize efficiency. 

 
VIII APPLICATION 

1. Smart Grid Management: The system can be integrated into smart grid networks, 
allowing utilities to remotely monitor and manage electrical loads, improve grid stability, 
and optimize energy distribution. 

2. Energy Consumption Monitoring: It helps residential and commercial users monitor 
their real-time energy consumption, enabling better control over power usage and 
reducing electricity costs. 

3. Remote Power Control for Maintenance: During maintenance or repair operations, the 
system enables workers to remotely disconnect or manage electrical loads, improving 
safety by minimizing direct contact with live circuits. 

4. Home Automation: The system can be integrated into home automation setups, enabling 
homeowners to remotely control appliances and optimize energy usage, enhancing 
comfort and reducing waste. 

5. Industrial Energy Management: In industrial settings, the system can help monitor and 
manage power consumption across various machines and devices, leading to energy 
savings and more efficient operation of production lines. 
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6. Demand Response Programs: Utilities can use this system to implement demand 
response programs, where consumers can be incentivized to reduce power consumption 
during peak demand periods, helping to balance the grid load. 

7. Energy Efficiency Analytics: The system collects data on energy usage patterns and can 
provide insights and recommendations to users and businesses on how to improve energy 
efficiency and reduce wastage. 

IX RESULT AND CONCLUSION 
In conclusion, the proposed IoT-based circuit breaker system represents a significant 

improvement over traditional electrical load management and lineman safety protocols. By 
leveraging modern technologies such as the Wi-Fi- enabled ESP8266 module, this system 
offers real-time monitoring and remote control of electrical loads, overcoming many of the 
limitations of existing systems. Unlike conventional manual methods or RF-based systems, 
this solution provides a secure, web-based interface that can be accessed remotely through 
mobile devices, enabling both consumers and utility companies to monitor and manage 
energy usage efficiently from any location. 

This capability not only boosts operational efficiency but also greatly enhances safety. By 
eliminating the need for linemen to physically interact with high-voltage equipment, the 
system reduces their exposure to dangerous working conditions, making maintenance and 
repairs safer. The use of secure communication protocols further ensures the integrity of data 
and minimizes the risks associated with unauthorized access. Additionally, the system’s 
ability to offer actionable insights into energy consumption helps optimize power usage, 
contributing to both cost savings and energy conservation. Overall, this IoT- based system 
modernizes how electrical systems are monitored and managed, providing a flexible, scalable 
solution that is well-suited for diverse applications—from residential energy management to 
large-scale industrial and utility operations. By improving safety, increasing operational 
efficiency, and promoting energy conservation, the proposed system sets the stage for the 
future of smarter, more sustainable electrical infrastructure. 
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IX FUTURE SCOPE 
The future scope of the proposed IoT-based circuit breaker system offers substantial potential for 
further enhancements in both safety and energy management. As technology advances, the 
system could incorporate more sophisticated features to address emerging challenges. A key area 
for future development is the integration of **artificial intelligence (AI)** and **machine 
learning (ML)** algorithms. By analyzing real-time data and historical consumption patterns, AI 
could predict potential system faults, detect anomalies, and recommend proactive measures to 
prevent failures before they occur. This would not only enhance the reliability of the system but 
also minimize downtime and reduce the likelihood of critical breakdowns, improving overall 
system longevity. 
The system could also be expanded to integrate with **smart home** and **smart grid 
technologies**, creating a more unified energy management ecosystem. For example, coupling 
the IoT-based circuit breaker with **smart meters** could offer detailed insights into energy 
consumption at the device level, enabling users to optimize their energy use more effectively. 
This could extend to **demand response** programs, where the system automatically adjusts 
power usage based on grid demand, helping to balance energy loads and reduce peak 
consumption. 
 
In terms of scalability, the system could evolve to handle **industrial and commercial 
applications**, where large-scale energy management is crucial. With advanced algorithms for 
**energy optimization**, the system could support dynamic pricing models, enabling users to 
adjust their power consumption based on real-time energy costs. The integration of **renewable 
energy sources**, such as **solar** and **wind power**, would further improve energy 
distribution and consumption, facilitating bidirectional energy flow between these sources and 
the grid to create a more sustainable energy system. 
 
As security remains a top priority in IoT systems, future versions of the circuit breaker system 
could incorporate **blockchain technology** to ensure secure, tamper-proof data transmission 
and enhance the overall integrity of the system. This would be particularly beneficial in critical 
infrastructure sectors, where data security and protection against cyber threats are essential. 
Additionally, to improve user experience, the system's interface could be upgraded with 
**augmented reality (AR)** or **virtual reality (VR)**, enabling maintenance personnel to 
access system data and real-time status directly within their field of view, improving operational 
efficiency and safety, especially in hazardous environments. 
 
In summary, the future scope of this IoT-based circuit breaker system is promising, with many 
opportunities for integration, scalability, and added functionality. As it evolves, it holds the 
potential to significantly enhance the safety, efficiency, and sustainability of electrical systems, 
contributing to smarter and more resilient energy networks worldwide. 
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