
UNDERGROUND CABLE FAULT DISTANCE LOCATOR USES A GMS 
(GLOBAL SYSTEM FOR MOBILE COMMUNICATIONS) 

1Dr. K. S. CHANDRAGUPTA MAURYAN, 2Mr. G. GNANESHWAR KUMAR, 3KONDRA RISHI KUMAR, 
4GAJULA SHIVA SATHWIK, 5CHIMATA SHIVA PRASAD 

1Professor, 2Assistant Professor,345Students, Department of Electrical and Electronics Engineering, Guru Nanak 

Institutions Technical Campus, Ibrahimpatnam, Ranga Reddy District, Hyderabad. 

Abstract 

This project presents an advanced system for detecting and locating faults in underground power cables using 

GSM, GPS, and IoT technologies. Underground cable networks are widely adopted due to their safety and 

reliability; however, identifying faults in such systems is difficult, time-consuming, and requires significant 

manual effort. To address these challenges, the proposed system utilizes a resistance-based fault detection method, 

where the distance to the fault is calculated by measuring voltage drop across a known resistance representing 

cable length. A microcontroller continuously monitors the cable condition and identifies faults in different phases. 

Once a fault occurs, the system determines the exact distance and phase of the fault and displays the information 

on an LCD screen. Additionally, a GSM module sends an alert message to authorized personnel, while a GPS 

module provides real-time geographical coordinates of the fault location. The system also integrates IoT 

functionality using ESP8266 to upload fault data to the ThingSpeak cloud platform for remote monitoring and 

analysis. A buzzer is used for local alerts to notify nearby personnel. This automated solution significantly reduces 

the need for manual inspection, improves response time, enhances operational safety, and ensures efficient 

maintenance of underground cable networks. The proposed system is cost-effective, reliable, and suitable for 

modern smart grid infrastructure with real-time monitoring capabilities.  

Keywords: Underground Cable Fault Detection, GSM, GPS, IoT, ESP8266, ThingSpeak, Microcontroller, Smart 

Grid, Fault Distance Locator, Remote Monitoring 

I INTRODUCTION 

Underground cable systems have become an 

essential part of modern electrical power distribution 

networks, especially in urban areas, industrial 

sectors, airports, and smart city infrastructures due 

to their improved safety, reduced visual pollution, 

and enhanced reliability compared to overhead 

transmission lines [1]. Despite these advantages, 

underground cables are highly prone to faults caused 

by insulation breakdown, moisture ingress, aging, 

thermal stress, and accidental digging activities [2]. 

Unlike overhead lines, identifying and locating 

faults in underground cables is a complex and time-

consuming task because the cables are buried 

beneath the ground and not directly visible [3]. 

Traditional fault detection techniques such as the 

Murray Loop Test, Varley Loop Test, and Time 

Domain Reflectometry (TDR) require skilled 

personnel, specialized equipment, and considerable 

time, making them inefficient for real-time 

applications [4]. Moreover, these methods lack 

automation and remote monitoring capabilities, 

leading to delayed maintenance and increased 

operational costs [5]. With the rapid advancement of 

embedded systems and communication 

technologies, there is a growing need for intelligent, 

automated, and cost-effective solutions to detect and 
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locate underground cable faults accurately and 

efficiently [6]. Embedded systems, which are 

designed to perform specific tasks with real-time 

constraints, play a crucial role in developing such 

solutions due to their reliability, low cost, and ability 

to integrate with various hardware and software 

components [7]. 

To overcome the limitations of conventional 

methods, this project proposes an advanced 

underground cable fault detection system that 

integrates GSM, GPS, and IoT technologies for real-

time monitoring and accurate fault localization [8]. 

The system operates based on Ohm’s Law, where the 

fault distance is calculated by measuring the 

resistance variation in the cable using voltage drop 

analysis [9]. A microcontroller continuously 

monitors the cable condition and detects faults in 

different phases, providing precise fault location 

information [10]. Once a fault is detected, the system 

displays the fault details on an LCD, sends an alert 

message via GSM to the concerned authority, and 

provides real-time geographical coordinates using 

GPS [11]. Furthermore, the integration of IoT 

through ESP8266 enables cloud-based data logging 

and remote monitoring using platforms like 

ThingSpeak, enhancing system accessibility and 

data analysis capabilities [12]. The inclusion of a 

buzzer ensures immediate local alerts for nearby 

personnel, improving safety and response time [13]. 

This multi-technology approach not only reduces 

manual inspection but also enhances maintenance 

efficiency, reliability, and overall system 

performance [14]. Therefore, the proposed system 

represents a significant advancement in smart grid 

infrastructure by providing a scalable, cost-

effective, and intelligent solution for underground 

cable fault detection and monitoring [15].  

 

 

II LITERATURE SURVEY 

The study of underground cable fault detection has 

gained significant attention due to the increasing 

dependence on reliable power distribution systems. 

Early research primarily focused on conventional 

fault detection techniques such as the Murray Loop 

Test, Varley Loop Test, and Time Domain 

Reflectometry (TDR), which were widely used for 

identifying fault locations in underground cables [1]. 

These methods, although effective, require manual 

intervention, skilled labor, and significant time for 

implementation, making them less suitable for real-

time applications [2]. Several studies highlighted 

that underground cables are prone to faults caused 

by insulation degradation, environmental 

conditions, and mechanical damage, which 

complicate fault identification due to their buried 

nature [3]. Review papers have emphasized that 

locating faults often requires extensive excavation, 

increasing maintenance costs and downtime [4]. 

Researchers have also explored classification 

techniques to identify different fault types such as 

open circuit, short circuit, and incipient faults, 

improving diagnostic accuracy [5]. Recent 

advancements introduced digital signal processing 

(DSP) and wavelet-based techniques to enhance 

fault detection precision and reduce error rates [6]. 

Furthermore, modern surveys indicate that real-time 

monitoring and data-driven approaches are 

becoming essential for improving system reliability 

and minimizing power interruptions [7]. Despite 

these advancements, there remains a gap in 

integrating automation and remote monitoring 

capabilities in traditional systems [8]. 

To overcome the limitations of conventional 

methods, recent research has shifted towards 

intelligent and IoT-based underground cable fault 

detection systems. Several studies have proposed 

microcontroller-based systems using Ohm’s law and 
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voltage drop analysis to estimate fault distance 

accurately [9]. Arduino-based systems integrated 

with GSM modules have been developed to send 

real-time alerts regarding fault occurrence, 

improving response time [10]. Additionally, the 

incorporation of GPS modules enables precise 

geographical localization of faults, reducing the 

need for manual inspection [11]. IoT-based 

approaches using platforms like NodeMCU and 

cloud services allow continuous monitoring and 

remote access to fault data, significantly enhancing 

system efficiency [12]. Research has shown that 

combining GSM, GPS, and IoT technologies 

provides a comprehensive solution for fault 

detection, localization, and communication [13]. 

Recent works also emphasize the use of sensor-

based monitoring systems to detect abnormal 

voltage and current conditions, enabling proactive 

fault identification [14]. Advanced studies highlight 

the importance of integrating smart grid 

technologies with fault detection systems to achieve 

automation, scalability, and improved reliability in 

power distribution networks [15]. Overall, the 

literature indicates a clear transition from traditional 

manual techniques to intelligent, automated, and 

IoT-enabled systems for efficient underground cable 

fault detection.  

III PROPOSED SYSTEM 

The proposed system presents an intelligent and 

automated solution for detecting and locating faults 

in underground power cables using a combination of 

microcontroller, GSM, GPS, and IoT technologies. 

The system operates based on the principle of 

resistance measurement using Ohm’s Law, where 

the fault distance is determined by analyzing the 

voltage drop across a known resistance representing 

the cable length. A network of resistors is used to 

simulate the underground cable, and switches are 

incorporated to emulate fault conditions at different 

distances. The microcontroller continuously 

monitors the voltage levels from the cable, identifies 

the faulty phase (R, Y, or B), and calculates the exact 

distance of the fault from the base station. This 

information is then displayed on an LCD screen for 

immediate local monitoring. The system also 

includes a buzzer that provides an audible alert when 

a fault is detected, ensuring quick awareness for 

nearby personnel. 

 

Fig.1 Block Diagram 

In addition to local monitoring, the system is 

integrated with advanced communication and IoT 

capabilities for remote access and real-time data 

transmission. A GSM module is used to send instant 

SMS alerts to the concerned authority, containing 

details such as fault distance and phase information. 

The GPS module provides real-time geographical 

coordinates of the fault location, enabling faster 

identification and repair. Furthermore, an ESP8266 

Wi-Fi module is used to upload fault data to the 

ThingSpeak cloud platform, allowing continuous 

monitoring, data logging, and analysis from remote 

locations. This integration of multiple technologies 

significantly reduces the need for manual inspection, 

improves fault detection accuracy, and enhances 

response time. The proposed system is cost-

effective, reliable, and highly suitable for modern 

smart grid infrastructure, offering an efficient 

solution for real-time underground cable fault 

monitoring and management. 
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IV SYSTEM WORKING 

The working of the proposed underground cable 

fault distance locator system is based on continuous 

monitoring of cable conditions using a 

microcontroller and resistance-based fault detection 

technique. Initially, a regulated power supply 

provides the required DC voltage to all components 

in the system. A network of resistors is used to 

represent the underground cable, and fault 

conditions are simulated using switches placed at 

predefined distances along the network. The 

microcontroller continuously reads the voltage 

values from the cable through its analog-to-digital 

converter (ADC). Under normal conditions, the 

voltage drop across the cable remains uniform; 

however, when a fault occurs, such as a short circuit 

or open circuit, the resistance of the cable changes, 

resulting in a variation in voltage. Using Ohm’s Law, 

the microcontroller calculates the fault distance by 

comparing the measured voltage drop with 

predefined reference values. Once the fault is 

detected, the system identifies the faulty phase and 

determines the exact distance from the base station. 

This information is immediately displayed on an 

LCD screen for local monitoring. Simultaneously, 

the GSM module is activated to send an alert 

message to the authorized personnel, including 

details of the fault location and phase. The GPS 

module provides real-time geographical coordinates 

of the fault, enhancing accuracy in locating the 

damaged section. Additionally, the ESP8266 Wi-Fi 

module uploads the fault data to the ThingSpeak 

cloud platform, enabling remote monitoring and 

analysis. A buzzer is triggered to provide an audible 

alert for nearby personnel. This automated process 

ensures rapid fault detection, reduces manual effort, 

improves maintenance efficiency, and enhances the 

overall reliability and safety of underground power 

distribution systems. 

 

Fig.2 Schematic Diagram 

V RESULTS & ANALYSIS 

The GSM and GPS based Underground Cable Fault 

Distance Locator system was successfully designed 

and tested under simulated fault conditions using 

resistor networks representing cable lengths. The 

system accurately detected faults in different phases 

and calculated the fault distance from the base 

station using resistance variation. The fault 

information, including phase and distance, was 

displayed on the LCD in real-time. Simultaneously, 

the detected fault data along with date and time were 

uploaded to the ThingSpeak cloud platform through 

the ESP8266 Wi-Fi module, enabling remote 

monitoring. The GSM module effectively sent alert 

messages to the registered mobile number, while the 

GPS module provided the exact geographical 

coordinates of the fault location. The buzzer was 

activated instantly upon fault detection, ensuring 

local alert notification. The results demonstrated that 

the system can identify underground cable faults 

quickly and reliably, reducing the need for manual 

inspection and enabling faster maintenance 

response. Overall, the integration of IoT, GSM, and 

GPS technologies enhanced the efficiency, accuracy, 

and real-time monitoring capability of underground 

cable fault detection. 
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VI CONCLUSION 

In conclusion, the proposed underground cable fault 

distance locator system provides an efficient, 

reliable, and automated solution for detecting and 

locating faults in underground power distribution 

networks. By utilizing a resistance-based fault 

detection method combined with a microcontroller, 

the system accurately determines the distance and 

phase of faults, overcoming the limitations of 

traditional manual techniques. The integration of 

GSM technology enables instant communication 

through SMS alerts, ensuring that maintenance 

personnel are informed promptly. Additionally, the 

use of GPS allows precise geographical 

identification of the fault location, significantly 

reducing the time required for fault tracing and 

repair. The incorporation of IoT technology through 

the ESP8266 module and ThingSpeak cloud 

platform further enhances the system by enabling 

remote monitoring, real-time data logging, and 

analysis. This reduces the need for manual 

inspection and improves operational efficiency. The 

inclusion of local indicators such as an LCD display 

and buzzer ensures immediate awareness of faults at 

the site. Overall, the system improves response time, 

enhances safety, minimizes power outages, and 

reduces maintenance costs. It is a cost-effective and 

scalable solution that can be implemented in modern 

smart grid infrastructure for better management of 

underground cables. Future improvements may 

include integration with advanced analytics and 

machine learning techniques for predictive 

maintenance and further enhancement of system 

performance. 
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