
Impact Factor-4.013               e-ISSN: 2581-6667 

International Journal of Engineering and Creative Science, Vol. 7, No. 4, 2024 
www.ijecs.net 

 

14 
 

 

Iot Based Transmission Line Fault Monitoring 

System 

 

Leena Indrasen Barange1, Achal Chandrashekhar Ghode2, Sneha Ashok Kalsarpe3, 

  Sonali Balu Gaurkhede4, Samruddhi Siddharth Madke5 

Prof. Bhagyashree Wankhede1* 

 

 
1*Professor, 1,2,3,4,5 Students 

Department of Electronics and Telecommunication Engineering,  

NIT Polytechnic Nagpur, India, 441501 (M.S.) 
   

  

Abstract – The transmission system in the electrical infrastructure plays a crucial role in delivering electricity from 

substations to consumers. However, energy leakage and faults in transmission lines present significant challenges, 

impacting the reliability and efficiency of the system. This paper reviews ongoing research in Internet of Things (IoT)-

based transmission line fault detection, aiming to address these challenges by developing automated mechanisms for fault 

detection and notification. By leveraging sensors to monitor incoming and outgoing values, anomalies can be detected in 

real-time. The integration of IoT technology enables timely notification to relevant authorities, providing precise location 

information and leakage scale through a dedicated application. Such a system promises to enhance the reliability and 

safety of electrical transmission networks.  
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I - INTRODUCTION 

The IoT-Based Transmission Line Monitoring System 

represents a groundbreaking advancement in the domain 

of power infrastructure management, offering a 

comprehensive solution to the challenges associated with 

transmission line monitoring and maintenance. 

Transmission lines serve as the backbone of electric 

power distribution networks, facilitating the seamless 

transmission of electricity from generating stations to 

various distribution points and ultimately to end-users. 

However, traditional methods of fault detection and 

maintenance, which primarily rely on manual 

inspections and periodic checks, are not only time-

consuming but also prone to human error. Moreover, 

these methods often fail to provide real-time insights 

into the operational status of transmission lines, leading 

to delays in fault identification and rectification. With an 

increasing number of power system faults occurring in 

transmission lines, there is an urgent need for a more 

efficient and proactive monitoring approach to ensure 

the reliability and safety of power transmission 

networks. 

The IoT-Based Transmission Line Monitoring System 

addresses these challenges by harnessing the power of 

advanced technologies such as wireless sensors, 

microcontrollers, and IoT connectivity. By deploying a 

network of sensors along transmission lines, the system 

continuously monitors various parameters such as 

voltage levels, current flow, temperature, and 

environmental conditions in real-time. This data is then 

transmitted to a central control center or cloud-based 

platform, where sophisticated algorithms analyze it for 

signs of abnormalities or potential 

faults. In the event of a fault or deviation from normal 

operating conditions, the system triggers automated 

alerts and notifications, enabling operators to take 
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immediate corrective action. Furthermore, the system 

facilitates condition-based maintenance, allowing 

operators to prioritize maintenance activities based on 

the actual condition of transmission lines rather than 

following a predetermined schedule. Through its 

proactive approach to monitoring and maintenance, the 

IoT-Based Transmission Line Monitoring System 

promises to enhance the reliability, efficiency, and safety 

of power transmission networks, ultimately ensuring 

uninterrupted power supply to communities and 

industries. 

II - METHODOLOGY 

The methodology for the IoT-based transmission line 

fault detection system involves the integration of various 

components and technologies to achieve accurate and 

efficient fault detection. The primary components of the 

system include NodeMCU ESP32, a microcontroller 

board that serves as the central processing unit, along 

with a buzzer for audible alerts, a fire sensor for 

detecting potential fire hazards, an AC to DC converter 

for converting the mains power supply to a suitable 

voltage for the system, and a relay module for 

controlling the power supply to the transmission towers. 

Additionally, a 16x2 I2C LCD display is utilized to 

providereal-time status updates and information to 

operators.In the experimental setup, two transmission 

towers are simulated to represent a real-world 

transmission line scenario. Each tower is equipped with 

bulbs representing different phases and fault types, 

including single line-to-ground faults, line-to-line faults, 

line-to-ground faults, and balanced three-phase faults. 

These simulated faults help evaluate the system's 

effectiveness in detecting various types of faults 

accurately. 

III - BLOCK DIAGRAM 

       Fig 1. IoT-Based Transmission Line Monitoring System 

WORKING 

● Node MCU ESP32: The Node MCU ESP32 serves as 

the central processing unit of the system, responsible for 

controlling and monitoring other components. It's 

programmed to detect and analyze fault conditions, 

communicate with the Blynk server, and trigger 

appropriate responses. 

 ● Buzzer: The buzzer acts as an audible alarm to alert 

nearby personnel when a fault is detected. It emits a loud 

sound to draw attention to the fault condition, ensuring 

prompt action can be taken. 

 ● Fire Sensor: This sensor detects fire or excessive 

heat, indicating potential fault conditions. It adds an 

additional layer of safety by alerting the system to 

hazardous situations, allowing for timely intervention to 

prevent further damage. 

 ● AC to DC Converter: The AC to DC converter 

transforms the 230V AC power supply into a lower DC 

voltage suitable for powering the electronics in the 

system. It ensures compatibility between the power 

source and the system components. 

 ● Relay Module: The relay module serves as a switch, 

controlling the power supply to various components in 

the system. It enables the Node MCU ESP32 to turn 

components on or off based on detected fault conditions 

or system requirements. 

 ● Power Supply 230V AC: This is the main power 

source for the system, providing the necessary electrical 

energy to operate the components. It powers the AC to 

DC converter, which then distributes power to the rest of 

the system. 

  ● 16x2 I2C LCD Display: The LCD display provides 

visual feedback on the system status, displaying 

information such as fault conditions, sensor readings, 

and system diagnostics. It enhances user interface and 

interaction by presenting data in a clear and accessible 

format. 

 ● Transmission Towers: These structures support the 

power lines and serve as installation points for sensors. 

Sensors placed on transmission towers monitor for fault 

conditions, such as abnormal voltages or currents, 

indicating potential faults in the transmission lines. 

 ● Bulbs: Bulbs are used as visual indicators for 

different types of faults. They can be programmed to 

illuminate in specific patterns or colors to signify the 

type and location of detected faults, aiding in fault 

identification and troubleshooting.  
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●  Fault Types: The system is designed to detect various 

fault types, including single line-to-ground faults, line-

to-line faults, line-to-ground faults, and balanced three-

phase faults. Different detection algorithms and sensor 

configurations are used to identify and classify these 

fault types accurately.  

● Blynk Server: The Blynk server is a cloud-based 

platform that facilitates communication between the 

Node MCU ESP32 and remote monitoring devices, such 

as smartphones or computers. It allows users to remotely 

monitor the system, receive notifications of fault 

conditions, and access historical data for analysis and 

troubleshooting. The Node MCU ESP32 communicates 

with the Blynk server over Wi-Fi, providing real-time 

updates and enabling remote control of the system. 

IV - RESULT & DISCUSSION 

 

 

 

The IoT-based transmission line fault detection system 

proved its efficiency by promptly identifying various faults 

along the transmission network. With real-time monitoring 

capabilities, it swiftly alerted operators to occurrences such 

as short circuits and fire hazards, ensuring timely 

intervention. Additionally, the system's ability to detect 

ground faults highlighted its proactive approach to 

maintaining network integrity.  By seamlessly integrating 

IoT technology, the system provided operators with 

essential  information for minimizing downtime and 

preserving electrical infrastructure. Overall, its performance  

underscored its significance in enhancing the reliability and 

resiliance of transmission line operations. 

V - ADVANTAGES 

• Real-time monitoring for prompt fault      

Detection. 

• Enhanced reliability of power transmission  

Networking. 

• Improved safety by mitigating potential 

hazards. 

• Cost savings through minimized downtime and 

repairs. 

• Optimized maintenance schedules  based on Data 

insights.              . 

VI - APPLICATIONS 

• Enhances grid reliability and resilience. 

• Enables proactive maintenance and fault detection. 

• Facilitates real-time monitoring of transmission lines. 

• Reduces downtime and power outages. 

• Optimizes energy distribution and usage. 

• Supports integration of renewable energy sources. 

• Enhances safety by identifying potential   hazards. 
 

VII - FUTURE SCOPE 

In the realm of future advancements, the IoT-based 

transmission line fault detection system holds immense 

potential for expansion and enhancement. One promising 

avenue is the adaptation of this technology for 

underground line fault detection, extending its 

applicability to a broader range of transmission 

infrastructures. Additionally, the prototype's successful 

demonstration opens avenues for further refinement and 

integration into larger-scale grid protection systems. As 

debates around its implementation continue, the system's 

efficiency in saving time and resources underscores its 

viability for widespread adoption in the future. 

Furthermore, this project serves as a valuable reference 

for the development of robust protection systems in 

transmission line networks, offering a more reliable 

alternative to traditional SCADA systems. The 

integration of mobile app control and signaling 

capabilities further augments its utility, enabling remote 

fault detection and swift response actions. With its 

ability to pinpoint fault locations accurately and expedite 

fault clearing procedures, this system stands out as a 

unique and indispensable asset for future grid 

management and reliability efforts. Moving forward, 

continued research and innovation in this field hold the 

promise of further advancements, ultimately contributing 
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to a more resilient and efficient transmission in 

frastructure. 

VIII - CONCLUSION 

In conclusion, the implementation of IoT-based systems 

represents a significant advancement over conventional 

methods. By leveraging wireless sensor networks and 

real-time monitoring capabilities, these systems offer 

quicker and more accurate fault detection, enhancing 

grid reliability and resilience. The proposed cost-

optimized wireless network architecture demonstrates 

feasibility and addresses challenges such as delay, 

bandwidth constraints, and asymmetric data generation. 

With improved fault detection reliability and data 

storage support, these systems enable operators to 

promptly locate and resolve faults, minimizing power 

disruptions and optimizing system performance. The 

prototype models utilizing Arduino and IoT software 

prove effective in detecting fault types and their 

distances in real-time, facilitating faster repairs and 

reducing operating costs. Overall, IoT-based 

transmission line fault detection systems promise to 

revolutionize power system management by providing 

cost-effective, reliable solutions for fault detection and 

mitigation. 
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