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Abstract: The project aims to develop an IOT-based underground cable fault detector system designed to 

identify faults in underground electrical cables. The system uses various sensors to detect fault conditions 

such as short circuits, open circuits, or cable insulation failure. The data collected from the sensors is 

transmitted over the Internet to a monitoring system, allowing for real-time fault detection and remote 

monitoring. This approach reduces the need for manual inspection, saving time and improving the 

reliability of underground cable systems. 
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I. INTRODUCTION 

Underground cables are widely used in electrical distribution systems as they are less exposed to environmental damage 

than overhead lines. However, detecting faults in underground cables remains challenging due to their inaccessibility. 

Traditional methods for detecting faults are time-consuming and require manual inspection, which often leads to long 

downtimes and high maintenance costs. This research paper proposes an IOT-based system for automatic fault 

detection in underground cables. 

By integrating Internet of Things (IOT) technology with a fault detection mechanism, this project aims to offer an 

efficient and cost-effective solution for real-time monitoring and early fault detection in underground cables. The IoT-

based system will provide a way for maintenance personnel to identify problems quickly and accurately, reducing 

downtime and improving service reliability. 

 
BLOCK DIAGRAM OF IOT BASED UNDERGROUD CABLE DETECTOR 
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II. PROBLEM STATEMENT 

The main issue with traditional fault detection in underground cables is the inability to pinpoint the exact location of the 

fault without digging up the cable. Furthermore, manual inspections are prone to errors, leading to delayed repairs and 

higher operational costs. With the increasing demand for reliable electrical supply systems, an efficient and automated 

fault detection system is crucial to maintaining underground cable infrastructure. 

 

III. OBJECTIVES OF THE STUDY 

The primary objective of this project is to design an IOT-based underground cable fault detection system that achieves 

the following goals: 

 Fault Detection: Detect faults such as short circuits, insulation failures, and breaks in underground cables. 

 Real-time Monitoring: Provide real-time updates on cable conditions to a remote monitoring system 

 Location Identification: Identify the approximate location of the fault to reduce the time spent on manual  

 inspection and digging. 

 Cost Efficiency: Minimize the cost of manual inspection and repair by automating the fault detection process. 

 

IV. SYSTEM OVERVIEW 

4.1 Components of the System 

The IOT-based underground cable fault detection system consists of the following key components: 

 Sensors: The system uses various types of sensors such as current sensors, temperature sensors, and voltage 

sensors to monitor the health of the cable. 

 Current Sensor: Detects any abnormal current flow due to short circuits or insulation failure. 

 Temperature Sensor: Monitors the temperature of the cable to detect overheating, which could indicate a fault. 

 Voltage Sensor: Measures voltage levels to ensure there are no irregularities, such as an open circuit. 

 Microcontroller: The microcontroller (e.g., Arduino or Raspberry Pi) collects data from the sensors and 

processes it. It also communicates with the cloud server for data storage and analysis. 

 Wireless Communication Module: A Wi-Fi or GSM module transmits sensor data to the cloud platform for 

remote monitoring. 

 Cloud Platform: The cloud platform (such as AWS, Google Cloud, or ThingSpeak) stores data, performs 

analysis, and generates alerts when a fault is detected. 

 User Interface (UI): A mobile app or web-based dashboard displays real-time data and sends notifications 

about detected faults to users  

 

V. METHODOLOGY 

5.1 Design Process  

1. Research and Selection of Components: The first step involved researching various sensors and selecting the 

most suitable ones for monitoring underground cables. After selecting sensors, the appropriate microcontroller 

and communication module were chosen to ensure compatibility and efficiency. 

2. System Integration: After obtaining all the components, the sensors were integrated with the microcontroller to 

gather real-time data. The wireless communication module was used to transmit the data to the cloud. 

3. Development of Cloud System: A cloud-based platform was set up to store data from the IOT system. This 

platform is responsible for analyzing the data and triggering alerts when faults are detected. 

4. User Interface Development: A simple user interface was designed to allow the monitoring team to view the 

cable status and receive real-time alerts. 

 

VI. CONCLUSION 

The IOT-based underground cable fault detection system offers an efficient and reliable solution for monitoring 

underground cables. The real-time fault detection, remote monitoring, and location identification capabilities of the 

system provide significant benefits, including reduced downtime and cost savings. This system has the potential to 
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revolutionize the way underground cables are maintained and monitored, improving the overall efficiency and 

reliability of electrical distribution networks. 
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