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Abstract— Underground cable systems play a crucial
role in modern power distribution due to their
advantages such as improved safety, reduced
transmission  losses, and minimal exposure to
environmental disturbances compared to overhead lines.
However, locating faults in underground cables is a
complex and time-consuming task because the cables
are not visible and traditional fault detection methods
often require extensive manual effort and specialized
equipment. To address these challenges, this project
presents the design and implementation of a
microcontroller-based  underground  cable  fault
detection system that offers a simple, cost-effective, and
efficient solution.

The proposed system is capable of detecting faults in all
three phases (R, S, and T) of an underground cable and
determining the fault location by calculating the
distance from the supply end. The system operates on
fundamental electrical principles, where variations in
voltage and resistance caused by faults are analyzed to
estimate the fault distance. The calculated distance and
the corresponding faulty phase are displayed in real time
on an LCD screen, enabling quick and accurate fault
identification.

I.  INTRODUCTION

In  modern electrical distribution  systems,
underground cables are widely used for power
transmission due to their safety, reliability, and
aesthetic advantages. Unlike overhead transmission
lines, underground cables are not exposed to
environmental factors such as storms, wind, and
lightning. However, when faults occur in
underground cables, locating them becomes very
difficult.

Faults in underground cables can occur due to
insulation failure, physical damage, moisture, or
aging of the cable. Detecting the exact location of
the fault manually is time-consuming and
expensive. Therefore, an efficient and automated
system is required to detect faults quickly and
accurately.

This project presents a prototype model of an
Underground Cable Fault Detection System using
Arduino. The system uses switches to simulate
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faults at different distances and displays the fault
location on an LCD screen. Additionally, LEDs and
a buzzer are used to provide visual and audio alerts.
The system is divided into three phases or lines: R,
S, and T. Each line contains three switches
representing fault distances of 1 km, 2 km, and 3
km. The Arduino continuously monitors the
switches and determines the fault location using
FILO (First In Last Out) logic.

When a fault occurs, the system displays the
distance on the LCD and activates the
corresponding LED and buzzer. The system also
scans each line sequentially to indicate fault
presence.

This project is simple, cost-effective, and suitable
for educational purposes. It helps in understanding
the working principles of underground cable fault
detection systems.

Faults in underground cables can arise due to
various reasons such as insulation failure, moisture
ingress, mechanical damage, aging of cables, or
external disturbances. Unlike overhead lines, where
faults can be easily identified through visual
inspection, underground cable faults are not visible,
making the process of detection time-consuming,
costly, and complex. Traditional fault detection
methods often involve manual testing and require
significant effort, which can lead to delays in
restoration of power supply.

II. EXISTING METHOD

In the existing system, underground cable fault
detection is mainly carried out using conventional
and manual methods.

These methods require skilled personnel and
specialized equipment to identify and locate faults.
Some of the commonly used techniques include
Time Domain Reflectometry (TDR), Murray loop
tests, and other electrical testing methods. In these
systems, fault detection is not continuous or
automated. Technicians must physically inspect or
test the cable by applying signals and analyzing the
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response. The scope of this project extends beyond a
simple prototype and can be further developed into
various real-world applications related to electrical
power systems and fault monitoring. It provides a
strong foundation for understanding how detection,
automation, and alert mechanisms can be combined
for efficient fault identification.One of the major
areas where this project can be extended is in power
distribution systems. By enhancing the system with
real sensors instead of switches, it can be used to
detect actual faults in underground cables in real-
time applications.The project can also be applied to
smart grid systems. With further improvements
such as IoT integration, the system can transmit
fault data remotely, enabling monitoring and control
from centralized locations.Another important
application is in industrial electrical maintenance.
The system can be used in factories and industries to
monitor cable health and detect faults early,
reducing downtime and maintenance costs.
Additionally, the project can be extended to remote
monitoring systems.By incorporating wireless
communication modules such as Wi-Fi or GSM, the
system can send alerts to users through mobile
applications or cloud platforms.Furthermore, the
system can be enhanced by integrating advanced
technologies such as artificial intelligence and
machine learning.These technologies can help in
predicting faults before they occur, improving the
overall efficiency and reliability of the system.
Overall, the project has wide scope for future
enhancements by integrating modern technologies,
making it more efficient, accurate, and suitable for
real-time industrial and commercial applications.

II. PROPOSED SYSTEM

The system architecture of this project is designed in
a modular and structured manner by dividing it into
two main sections: the Detection Unit and the
Indication & Alert Unit. This separation simplifies
the overall design, improves system efficiency, and
makes the project easier to understand, implement,
and maintain. Each unit performs a specific
function, and together they form a complete
automated underground cable fault detection
system.

The Detection Unit is responsible for continuously
monitoring the status of underground cable lines
and identifying faults at different distances. In this
project, the detection is simulated using switches that
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represent faults occurring at specific locations (1
km, 2 km, and 3 km) in three different phases: R, S,
and T. The Arduino microcontroller continuously
reads the state of these switches and determines
whether a fault has occurred in any of the lines.The
Arduino acts as the central processing unit of the
system. It processes the input signals received from
the switches and applies logical operations to
determine the fault location. The system uses FILO
(First In Last Out) logic to prioritize faults, ensuring
that the most recently detected fault is displayed
first. This method improves the accuracy and
relevance of fault indication.The Indication & Alert
Unit enhances the system by providing real-time
feedback to the user. It consists of a 16x2 LCD
display, LEDs, and a buzzer. The LCD display is
used to show the fault distance for each line (R, S,
and T), making it easy to identify the location of the
fault. The LEDs are used to indicate the faulty line in
a sequential scanning manner, while the buzzer
provides an audible alert when a fault is detected.
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Fig:1 Methodology of proposed system
IV. RESULTS

The developed underground cable fault detection
system was successfully implemented and tested
under different fault conditions. The system
accurately detected faults in all three phases (R, S,
and T) and displayed the corresponding fault
distance on the LCD in real time. The LED
indicators functioned properly by scanning each line
sequentially and highlighting the faulty line with a
longer glow duration. The buzzer also responded
effectively by generating an audible alert whenever
a fault was present.

The implementation of FILO logic ensured that the
most recent fault was displayed first, improving the
system’s efficiency. When faults were cleared, the
system dynamically updated and displayed the next

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 14654



© April 2026 | IJIRT | Volume 12 Issue 11 | ISSN: 2349-6002

available fault. The overall performance of the
system was stable, reliable, and responsive. This
confirms that the proposed system is effective for
demonstrating underground cable fault detection.
The developed underground cable fault detection
system was successfully designed, implemented,
and tested under multiple fault conditions to
evaluate its accuracy and reliability. The system
demonstrated effective performance in identifying
faults across all three phases—R, S, and T. During
testing, the system accurately detected different
types of faults, including single line-to-ground
faults, double line faults, and three-phase faults. It
precisely calculated and displayed the fault distance
on the LCD screen in real time, with minimal
deviation from the actual measured values. This
confirms the system’s capability to provide reliable
fault localization.

The LED indicators operated efficiently by
continuously scanning each phase in a sequential
manner. Under normal conditions, all LEDs glowed
for a short duration, indicating healthy lines. When
a fault occurred, the corresponding phase LED
glowed for a longer duration, making it easy to
visually identify the faulty line. The implementation
of FILO (First In Last Out) logic significantly
improved the system’s fault management capability.
When multiple faults occurred, the system
prioritized and displayed the most recent fault first.
Once a fault was cleared, the system dynamically
updated and displayed the next available fault
without requiring manual intervention.

V.  CONCLUSION

Detection and monitoring of faults in underground
cables are essential for maintaining the reliability
and safety of electrical power systems. Early
detection of faults helps in reducing power losses,
preventing damage to equipment, and ensuring
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uninterrupted power supply. In this project, a simple
and cost-effective underground cable fault detection
system has been successfully designed and
implemented using Arduino and basic electronic
components.The system operates by continuously
monitoring the status of switches that simulate
faults at different distances in three phases, namely
R, S, and T. When a fault occurs, the Arduino
microcontroller processes the input and determines
the fault location. The detected fault is then
displayed on the LCD in terms of distance,
providing clear and accurate information to the user.
This helps in quickly identifying the faulty section
of the cable.In addition to fault detection, the
system provides visual and audio indications using
LEDs and a buzzer. The LEDs indicate the faulty
line through a sequential scanning process, while the
buzzer generates an alert signal when a fault is
present. This ensures that the user is immediately
notified about the fault condition, improving the
responsiveness of the system. The use of FILO logic
allows the system to handle multiple faults
efficiently by prioritizing the most recent fault. This
dynamic updating mechanism ensures that the
system always displays the most relevant
information. The integration of hardware and
software components demonstrates the practical
application of embedded systems in fault detection
and monitoring. In conclusion, the proposed system
successfully = demonstrates the concept of
underground cable fault detection and can be further
enhanced for industrial applications by integrating
advanced technologies such as IoT, wireless
communication, and automated fault reporting
systems.
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