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INTRODUCTION 

The objective of this project is to determine the 
distance of underground cable fault from base 
station in kilometers using an Arduino board. 
Generally, we use overhead lines. We can easily 
identify the faults but in rushed places or familiar 
cities we couldn’t use overhead lines. So, we are 
moving to underground cables. Underground cables 
used largely in urban area instead of overhead lines.  
This project deals with Arduino microcontroller, 
buzzer and LCD. This proposes greatly reduces the 
time and operates effectively.  Many time faults 
occur due to construction works and other reasons. 
At that time, it is difficult to dig out cable due to not 
knowing the exact location of the cable fault. 
Arduino microcontroller, buzzer and LCD. This 
proposes greatly reduces the time and operates 
effectively.    

Programs uploaded in Arduino UNO kit to detect 
faults from the underground cables. Cable has many 
types. Every cable has different resistance which 
depends upon the material used. The value of the 
resistance is depending upon the length of the 
cable. In here resistance is the leading role of the 
project. If any deviation occurs in the resistance, the 
value of the voltage will be changed that particular 
point is called FAULT.  

TYPES OF FAULTS 

Generally there are different types of faults.  

 Short Circuit Fault  

 Open Circuit Fault  

 Earth Fault  

Short Circuit Fault:  A short circuit fault occurs 
when there is an insulation failure between phase 
conductor and earth. 

Open Circuit Fault:  If the circuit is not closed that is 
called open circuit fault. 

Earth Fault: An earth fault is an inadvertent contact 
between an energized conductor and earth. 

BLOCK DIAGRAM 

 

Abstract 
The project is intended to detect the location of fault in underground cable lines from the base station to exact 
location in kilometers using an Arduino micro controller kit. Whenever the fault occurs in underground cable it 
is difficult to detect the exact location of the fault for process of repairing that particular cable. It is the 
combination of resistors interfaced to Arduino micro controller kit to help of the internal ADC device for 
providing digital data.  Whenever a fault occurs in a cable the buzzer produces the alarm to alert and to take an 
immediate action by field workers. 
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Figure: 1: Block diagram for detection of    fault 

BLOCK DESCRIPTION:  We uploaded the program 
in the kit. Program was written and if any fault occurs 
in the cable, immediately it will open the relay 
terminal and disconnect that faulty line only. Rest of 
the other lines operates normally. Arduino is the 
advanced version of embedded system. These 
Arduino has ample types but we selected Arduino 
UNO. It easily adapts to other devices using serial 
port. Relay is nothing but an electrical device that 
acts as a switch; if any fault occurs in the line it will 
disconnect line using relay 

 

Figure:2 : Block diagram of Arduino  

The connector of the relay moves from normally 
closed conduct to normally open conduct. We can 
easily find the fault and disconnect the faulty line. 
Display unit is connected to the Arduino kit which is 
used to display where the fault occurs. Once faults 
occur in the cable, the display unit displays the exact 
fault location and also displays which phase is 
affected in the cable and how long it’s affected and 
buzzer system is used to create an alerting signal. 
Buzzer systems create an alerting sound signal, once 
the fault occurs in the underground cable.  

Microcontrollers: 8051, ARM7, AVR, Motorola, PIC, 
Basic Stamp. The library contains the components of 
data Co-simulation of microprocessor software 
within a mixed mode SPICE simulator.  

Advantages 

1. Less maintenance 

2. Less damage during severe weather 

3. Improved aesthetics  

4. Reduced live -wire contact injuries 

5. Lower storm restoration cost 

6. Increased reliability during severe weather 

CALCULATION OF UNDERGROUND CABLE 
RESISTANCE:  

The ac cable resistance can be calculated by using 
the constants, skin effect proximity effect  

Rac =Rdc (1+Ys+Yp)  

The dc cable resistance can be calculated by using 
the constants, resistivity temperature coefficient 
cross-sectional area  

Rdc= ((1.02*10^6*ρ)(1+α(θ-20)))/s  

HARDWARE DESCRIPTION  

POWER SUPPLY UNIT 

  

Power supply is a very important part of electronic 
circuit. This circuit requires fixed +5 V supply so to 
fix this voltage we need voltage regulator. In this 
work we used IC7805 as voltage regulator. A voltage 
regulator generates a fixed output voltage of a 
preset magnitude that remains constant regardless 
of changes to its input voltage or load conditions. 
There are two types of voltage regulators: linear and 
switching. Here we make use of a linear regulator 
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employs an active pass device (series or shunt) 
controlled by a high gain differential amplifier. It 
compares the output voltage with a passive 
reference voltage with a precise reference voltage 
and adjusts the pass device to maintain a constant 
output voltage.  

LCD DISPLAY  

Liquid crystal display is an alphabetical display. 

 

It means that it can display Alphabets, Numbers as 
well as special symbols thus LCD is a user friendly 
Display device which can be used for displaying 
various messages unlike seven segment display 
which can display only numbers and some of the 
alphabets. The only disadvantage of LCD over seven 
segment display is that seven segment is robust 
display and can be visualized from a longer distance 
as compared to LCD. Here we have used 16 x 2 
alphanumeric displays.  

RELAY  

 

A relay is an electrically operated switch. Many relays 
use an electromagnet to mechanically operate a 
switch, but other operating principles are also used, 
such as solid-state relays. Relays are used where it is 
necessary to control a circuit by a separate low-
power signal, or where several circuits must be 
controlled by one signal. The first relays were used in 
long distance telegraph circuits as amplifiers: they 
repeated the signal coming in from one circuit and 
re-transmitted it on another circuit. Relays were used 
extensively in telephone exchanges and early 
computers to perform logical operations. A type of 
relay that can handle the high power required to 
directly control an electric motor or other loads is 
called a contractor. Solid-state relays control power 
circuits with no moving parts, instead using a 
semiconductor device to perform switching. In 
modern electric power systems these functions are 
performed by digital instruments still called 
“protective relays.” 

BUZZER  

 

A buzzer or beeper is an audio signaling device, 
which may be mechanical, electromechanical, or 
piezoelectric. Typical uses of buzzers and beepers 
include alarm devices, timers, and confirmation of 
user input such as mouse click or keystroke.  

RESULT AND DISCUSSION  
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Underground cables offer an affordable and 
justifiable solution for critical parts and in some 
cases the entire length of overhead high voltage 
power lines. With appropriate technology used in 
appropriate places, the environmental impact of 
underground cables can be minimized. 

CONCLUSION  

This project is intended to detect the exact location 
of circuit fault in the underground cables from the 
feeder end in km by using an Arduino 
microcontroller. The Arduino microcontroller works 
based on the output of the cable resistance. Relay 
helps to separate the faulty line from healthy line. 

FUTURE SCOPE  

The project detects only the location of the circuit 
fault in underground cable line, but it can also be 

extended to detect the location of an open circuit 
fault. To detect an open circuit fault, capacitor is 
used in ac circuits which measures the change in 
impedance and calculate the distance of the fault 
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