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Fault Detection System of Underground Cables
Himanshu Katara 
Abstract— This paper suggests a fault detection system of
underground cables by making the use of microcontroller and
internet of things (IOT). After detecting the location of fault in
the underground cable the microcontroller alerts the user
remotely through the IOT. The occurrence of fault up to a
predefined distance can be investigated through this proposed
system. The display unit is attached to the system for displaying
the electrical parameter such as voltage, current and also the
distance at which fault occurs. The fault detector measures the
current and voltage of underground cable and if there occurs the
high difference between voltages and current of two terminals of
fault detector then the detector will alert the user remotely
without going close to the cable.

current flowing through the circuit will change its
magnitude which is detected by the cable fault detector [8].
For operating the microcontroller and other electronic
device installed in the proposed system will be work with
the help of ADC converter. The ADC will convert the ac
voltage into dc voltage for the processing of microcontroller
[9]. The detector will detect any type of underground fault
up to two km and alert the user for the same wirelessly.
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I. INTRODUCTION
The core purpose of the electricity transmission system is
to move electric power from the generating unit to different
load centers [1]. Instead of transferring electrical power
from overhead transmission line underground cables are
more preferable since underground cables are not affected
by climatic condition like earthquake, lightning, heavy rain,
winds, snow fall etc. The formation of cracks or joins in the
cable definitely disturb the power transfer from generating
station to load [2], [3]. Therefore, it is important to find out
the exact location of occurrence of fault [4]. So, for this the
world is moving towards digitalization to find the solution
of such problem. In most of the urban areas the underground
power cables are most commonly used since it does not
require much area. It is buried beneath the earth and
promote clean environment [5]. Although some sort of fault
is involved, at that time it is difficult to do the repair process
associated with that particular cable as the exact location
where a fault is located is not known. In the underground
cables basically two types of fault arise first is open circuit
fault. These types of fault occur due to the breaking of
conductor, cracks or disjoints of conductor completely.
Second is short circuit fault, these types of fault occur due to
the failure of insulator or due to the contact of two or more
conductor together. The short circuit fault is of two types
one is symmetrical fault and other is unsymmetrical fault
[6]. The symmetrical fault occurs due to the short circuit of
all three phase together whereas unsymmetrical fault occurs
due to the short circuit of any one phase or two phases
together out of three phases [7].

Fig.1 shows the block diagram of fault detection system
of underground cables. The basic goal of proposed model is
to locate and detect the type of fault in the underground
cable using microcontroller. Mainly it comprises of a stepdown transformer, a dc supply unit, rectifying unit,
controlling unit, regulating unit and displaying unit. For the
operation of proposed system, firstly the power is supplied
to the step-down transformer which step down high voltage
into low voltage [10]. Further, the low voltage is given to
the rectifying unit, wherein the rectifying unit is a bridge
rectifier. The rectifying unit convert low ac voltage into dc
voltage. The dc voltage is then converted into fixed dc by
the regulating unit. The sensor is placed to detect the
changes in the voltage drop and notify the user for the same.

II. SYSTEM DESCRIPTION
In this proposed fault detector, the dc voltage is supplied
to the feeder through the number of series resistor. If there is
a short circuit or open circuit is present in the conductor, the
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any of the three line of underground cable then this detector
is capable of detecting the short circuit fault within the range
of 2 km. The proposed system is cheap, human friendly and
easy to operate. It eliminates the difficulty in detection of
faults in underground fault. The microcontroller is installed
in this system for assisting the detector to work smartly.
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In case 3 if all the three lines have short circuit fault
within 2 km then the display unit will alert the user by
showing in the displaying unit.

IV. CONCLUSION
This paper focus on the study of designed fault detection
system for the underground cables. If there is any fault in
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