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Abstract— In Power system Generation to distribution more 

long cable are used and now we used underground cable. 

When the underground cable is used for distribution in the 

urban area, sometime fault occurs is an underground cable 

that time finding fault in the underground cable is so difficult. 

Using the microprocessor and GSM module fault finding 

method is easily and accurate. Proposes to use fault location 

model for underground power cable using a microcontroller. 

The aim of the paper is to determine the distance of 

underground cable fault from a substation in kilometres. 
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I. INTRODUCTION 

In a electrical utilities, some of the transmission lines plays 

the major role of every power systems. With regard to this, 

cost of power delivery, and accurate fault location for the 

transmission of electric lines is of vital importance in 

restoring the power services and reducing outage time as 

much as possible. By an accurate source detecting and finding 

the exact faults on high voltage transmission network is very 

important for all the utilities to allow a quick maintenance 

action for the concern authority of a repairing person or crew. 

Detecting the cable fault in the underground can be 

categorized as a Open conductor faults, shorted faults, and 

high impedance faults. Which it may occur in the 

transmission lines.  

 This we can able to do using the arduino 

microcontroller to monitor the cable in the underground with 

the use of loaded program in the microcontroller. A short 

circuit to the earth fault can be mostly located using a method 

called frame method. The fault occurring in the underground 

may be due to the short circuit to another conductor in the 

cable, short circuit to the earth, high resistant to earth, open 

circuit and some of the machine digger can also able to fault 

the underground cable in the transmission lines. 

II. TECHNIQUES OF FAULT LOCATION 

The faults occurring in the power lines and cables can be 

classified into four main categories- short circuit to another 

conductor in the cable, short circuit to earth, high resistance 

to earth and open circuit. Not all approaches work best for 

each type of fault. Three methods that are mostly used in 

detecting fault location are described as follows. 

 A-frame  

 Thumper  

 Time Domain Reflect meter (TDR)  

A. A - Frame Method: 

A persistent short circuit to earth fault can be most easily 

located using A-Frame method. For high resistance to earth 

faults. A Frame method is not always sufficient. In this case, 

thumper method needs to be used to reduce fault resistance. 

Thumper method alone may be sufficient for fault location 

but when applied for a longer duration, it may damage the 

cable insulation [3]. A-Frame is not useful for locating faults 

which do not have an earth connection. Time Domain 

Reflectometry (TDR) is suitable for determining the locations 

of most of the faults. In a pulsed direct current (DC) is 

injected into the faulty cable and earth terminal to locate the 

ground fault. The DC pulse will flow through the conductor 

and return via earth from the earth fault location back to the 

ground stake as shown in Figure 1. The flow of pulsed DC 

through the ground will produce a small DC voltage. A 

sensitive voltmeter is used to measure the magnitude and 

direction of the DC voltage in segments of the earth along the 

cable route. 

 
Fig. 1: A- Frame Method 

 Analysing the results of the measuring voltage along 

the route, the location of the fault in the cable can be 

pinpointed A- Frame is an accurate method but it is not the 

fastest one since the operator has to walk along the length of 

the cable from the transmitter to the ground fault [4].This 

method may face a problem if the return DC finds some easier 

path back to the earth stake of transmitter instead of returning 

through the ground. If the ground is sandy, paved which 

provides high resistance and consequently, less current flows 

through the ground. In that case, the voltmeter fails to 

measure the voltage and fault detection becomes 

complicated. 

B. Thumper Method: 

Thumper is basically a high voltage surge generator which is 

used to apply a reasonable high voltage to the faulty core of 

an underground cable to generate a high current arc resulting 

in a loud noise to hear above the ground. This method requires 

very high current thump at voltages as high as 25 kV to make 

an underground noise loud enough to be loud enough to be 

heard from the ground. In thumper method of finding fault 

locations Like A- Frame, the thumper method requires an 

operator needs to walk along the path of the cable and listen 

for the sound from above the ground. Different ground 

conditions, nearby traffic, and noises may make this sound 

hard to listen to make a clear distinction. 
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C. Time Domain Reflectometry (TDR): 

 In the Time Domain reflectometry (TDR) method, a low 

energy signal is sent through the cable where the perfect cable 

with the uniform characteristic impedance returns the signal 

within a known time and with a known profile. This time and 

profile of the signal are altered once the cable has impedance 

variation due to any fault. The impedance variation causes a 

portion of the signal reflected back to the source. The 

reflected signal fortifies the original signal when there is an 

increase in characteristic impedance at the fault location, 

while it opposes the original signal when there is a decrease 

in characteristic impedance. Graphical representation on the 

Time Domain Reflectometry (TDR) screen gives the user the 

distance to the fault in time units. The actual distance can be 

calculated by multiplying the time by signal velocity. 

 The functional block diagram of a TDR is given in 

Figure. Therefore, the low voltage TDR and the thumper 

methods can be integrated into a single system where a low 

voltage TDR pulse is taken off the cable under test and stored 

in a display memory. Then the thumper can be used to send a 

high voltage pulse for burning the faulty point. While the arc 

is burning at the faulty point, the TDR can be used to send the 

same low voltage pulse and new pulse will be superimposed 

upon the first trace. The arc is low impedance point that 

results in TDR pulse to reflect as it would with a short circuit. 

The dashed cursor represents the launching point and solid 

cursor shows the faulty point. From these two cursors, the 

machine can directly calculate the distance of the fault. The 

integrated thumper and TDR method reduces the major 

insulation damage of the cable but does not discard the risk. 

TDR method is useful for open circuit fault detection. Again 

if it has a low series resistance at the fault the problem will be 

similar as high resistance earth fault. 

 
Fig. 2: Functional Block Diagram of TDR 

III. BLOCK DIAGRAM OF UNDERGROUND LINE FAULT 

DISTANCE DETECTION USING GSM 

By using the simple concept of OHMs law where a low DC 

voltage is applied at the feeder en through a series resistor. 

The current would vary depending upon the length of the fault 

of the cable in case there is a short circuit of LL or 3L or LG 

etc. The series resistor voltage drop changes accordingly 

which are then fed to an ADC to develop precise digital data 

which the programmed microcontroller would display the 

same in Kilometres. It is assembled with a set of resistors 

representing cable length in KMs and fault creation is made 

by a set of switches at every known KM to cross check the 

accuracy. 

 
Fig.3: Block diagram of underground line fault distance 

detection using GSM 

 This is proposed a model of underground cable fault 

distance locator using a microcontroller. It is classified in four 

parts DC power supply part, cable part, controlling part, 

display part. DC power supply part consist of a supply of 

230v is stepdown using a transformer, bridge rectifier 

converts AC signal to dc & regulator is used to produce a 

constant dc voltage. The cable part is denoted by a set of 

resistors along with switches. Current sensing part of cable 

represented as a set of resistors & switches is used as fault 

creators to indicate the fault at each location [6]. This part 

senses the change in current by sensing the voltage drop. Next 

is controlling part which consists of an analog to digital 

converter which receives input from the current sensing 

circuit, converts this voltage into a digital signal and feeds the 

microcontroller with the signal. The microcontroller also 

forms part of the controlling unit and makes necessary 

calculations regarding the distance of the fault. The 

microcontroller also drives a relay driver which in turn 

controls the switching of a set of relays for proper connection 

of the cable at each phase [7]. The display part consists of the 

LCD display interfaced to the microcontroller which shows 

the status of the cable of each phase and the distance of the 

cable at the particular phase, in the case of any fault. 

IV. WORKING OF COMPONENTS 

A. Power Supply 

The power supply circuit consists of a step-down transformer 

which is 230v step down to 12v. In this Circuit 4 diodes are 

used to for M-bridge rectifier which delivers pulsating dc 

voltage & then fed to capacitor filter the output Voltage from 

the rectifier is fed to filter to eliminate any AC. components 

present even after rectification. The filtered DC voltage is 

given to regulator to produce 12v constant DC voltage. 

 
Fig. 4: Power supply of circuit 
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B. Rectifier  

The output from the transformers fed to the rectifier. It 

converts A.C. into pulsating D.C. The rectifier may behalf 

wave or a full wave rectifier. In this paper, bridge rectifiers 

used because of its merits like good stability. The circuit has 

four dies disconnected to form a bridge. A rectifier is an 

electrical device that converts alternating current (AC), which 

periodically reverses direction, to direct current (DC), which 

flows in only one direction. The process is known a 

rectification. Rectifier shaves many uses but is often funds 

Erving components of DC supplies and high-voltage direct 

current power transmission systems. Rectification may serve 

in roles other than to generate direct current for use as a 

source of power. 

C. LCD  

Liquid crystal display is interfacing to microcontroller 8051. 

Most commonly LCD used are 16*2 & 20*2 display. In 16*2 

display means 16 represents column & 2 represents rows. 

LCDs are available to display arbitrary images (as in a 

generalpurpose computer display) or fixed images with own 

information content, which can be displayed or hidden, such 

as preset words, digits, and 7-segment displays as in a digital 

clock. They use the same basic technology, except that 

arbitrary images are made up of a large number of small 

pixels, while other displays have larger elements. 

D. Voltage Regulator 

 
A voltage regulator is an electrical regulator designed to 

automatically maintain a constant voltage Level. In this 

paper, the power supply of 5V and 12V are required. In order 

to obtain these voltage levels, 7805 and 7812 voltage 

regulators are to be used. The first number 78 represents 

positive supply and the numbers 05, 12 represent the required 

output voltage levels. The L78xx series of three-terminal 

positive regulators is available. 

 Electronic voltage regulators are found in devices 

such as computer power supplies where they stabilize the DC 

voltages used by the processor and other elements. In 

automobile alternators and central power station generator 

plants, voltage regulators control the output of the plant. In an 

electric system, voltage regulators may be installed at a 

substation or long distribution lines so that all customers 

receive steady voltage independent of how much power is 

drawn from the line. 

V. GSM MODULE 

GSM (Global System for Mobile communications) is an 

open, digital cellular technology used for transmitting mobile 

voice and data services. 

 GSM (Global System for Mobile communication) is 

a digital mobile telephone system that is widely used in 

Europe and other parts of the world. GSM uses a variation of 

Time Division Multiple Access (TDMA) and is the most 

widely used of the three digital wireless telephone 

technologies (TDMA, GSM, and CDMA). GSM digitizes and 

compresses data, then sends it down a channel with two other 

streams of user data, each in its own time slot. It operates at 

either the 900 MHz or 1,800 MHz frequency band. It supports 

voice calls and data transfer speeds of up to 9.6 kbit/s, 

together with the transmission of SMS (Short Message 

Service).  

VI. MICROCONTROLLER 

In the processing part we are taking input and giving output. 

This stage controls the whole circuit. We are using 

microcontroller ATMEGA328 for processing part. First we 

have to program a microcontroller for that we used arduino, s 

open source IDE, we program the microcontroller by coding 

in arduino sketch and the language is embedded c. It is a low-

power CMOS 8-bit microcontroller based on the AVR 

enhanced RISC architecture. By executing powerful 

instructions in a single clock cycle, the ATmega328 achieves 

throughputs approaching 1 MIPS per MHz allowing the 

system designed to optimize power consumption versus 

processing speed. 

 
Fig. 5: Microcontroller ATMEGA328 

 The ATmega328 provides the following features: 

4K/8Kbytes of In-System Programmable Flash with Read-

While-Write capabilities, 256Kbytes 

EEPROM512KbytesSRAM, 23 general purpose I/O lines, 32 

general purpose working registers, three flexible 

Timer/Counters with compare modes, internal and external 

interrupts, a serial programmable USART, a byte-oriented  

wire Serial Interface, an SPI serial port, a 6-channel 10-bit 

ADC (8 channels in TQFP and QFN/MLF packages), a 

programmable Watchdog Timer with internal Oscillator, and 

five software selectable power saving modes. 

VII. ADVANTAGES  

1) Less maintenance 

2) It has higher efficiency  

3) Less fault occur in underground cable 

4) Underground cable fault location model is applicable to 

all types of cable ranging from 1kv to 500kv&other types 

of cable fault such as-Short circuit fault, cable cuts, 
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Resistive fault, Sheath faults, Water trees, Partial 

discharges. 

VIII. ASSUMPTION 

This Project is used to detect the fault location of 

Underground cable. 

IX. CONCLUSION 

The objective of the paper is to determine the fault occur in 

the underground cable and to detect the exact location of the 

fault from the power station. Using the microcontroller we 

can be able to find the distance. This paper proposes a fault 

location in the underground cable. The aim of this paper is to 

determine the exact location of fault which occur in the cable. 

When any fault like short circuit, voltage drop and some other 

current varies as soon this kit is used to find its fault and give 

a message through the GSM module and the exact location 

through GPS and also which will be displayed in the LCD 

display. 

X. FUTURE SCOPE 

In this equipment detect only the location of short circuit fault 

in underground cable line, and also detect the location of open 

circuit fault, to detect the open circuit fault capacitor is used 

in AC circuit which measure the change in impedance 

&calculate the distance of fault. For future research, proceed 

with similar neural networks structure for fault section and 

fault location estimation. 

REFERENCE 

[1] “Microcontroller based Fault Detector” International 

Journal of Advancements in Research & Technology, 

Volume 1, Issue 5, October-2012 1 ISSN 2278-7763.  

[2] “Underground Cable Fault Distance Locator” 

NOVATEUR PUBLICATIONS INTERNATIONAL 

JOURNAL OF INNOVATIONS IN ENGINEERING 

RESEARCH AND TECHNOLOGY [IJIERT] ISSN: 

2394-3696 VOLUME 2, ISSUE 4APR.-2015  

[3] “Cable Fault Monitoring and Indication: A Review” 

IJCSN International Journal of Computer Science and 

Network, Volume 2, Issue 4, August 2013 

[4] “The Application of Digital Relay in Fault Location 

Identification for Cable In Steel-pipe” Wei-Jen Lee, 

Member Energy Systems Research Centre the University 

of Texas at Arlington, Texas 76019 

[5] “Research on Fault Location of Power Cable with 

Wavelet Analysis” ZHANG ji-meng, LIANG shuo 

Department of Electrical Engineering, Henan 

polytechnic institute Nanyang 473009, China, 2011 

Second International Conference on Digital 

Manufacturing & Automation  

[6] “Research on a Distance Relay Based Wide-area Backup 

Protection Algorithm for Transmission Lines” Mengxiao 

Chen, Huifang Wang, Member, IEEE, ShaofeiShen and 

Benteng He  

[7] “Protection of mixed overhead and underground cable 

lines” D. A. Tziouvaras*, J. Needs*Schweitzer 

Engineering Laboratories, Inc., 2350 NE Hopkins Court, 

Pullman, WA 99163, USA [8] “Modified Design of 

Distance Relay for Series Compensated Transmission 

Line” 2016 International Conference on Circuit, Power 

and Computing Technologies [ICCPCT] 

[8] “Fault Location for Underground Power Cable Using 

Distributed Parameter Approach” IEEE 

TRANSACTIONS ON POWER SYSTEMS, VOL. 23, 

NO. 4, NOVEMBER 2008, Xia Yang, Student Member, 

IEEE, Myeon-Song Choi, Member, IEEE, Seung-Jae 

Lee, Member, IEEE, Chee-Wooi Ten, Student Member, 

IEEE, and Seong-Il Lim, Member, IEEE 40  

[9] “Fault Development on Water Ingress in Damaged 

Underground Low Voltage Cables with Plastic 

Insulation” 2015 Electrical Insulation Conference (EIC), 

Seattle, Washington, USA, 7 -10 June 2015  

[10] “Detection and Location of Faults in Underground Cable 

using Matlab/Simulink/ANN and OrCad” KunalHasija 

Department of Electrical Engineering National Institute 

of Technology Kurukshetra, India, Abhishek Kumar 

Department of Electrical Engineering National Institute 

of Technology Kurukshetra, India  

[11] “Computerized Underground Cable Fault Location 

Expertise” E.C. Bascom, 111, Member, IEEE Power 

Technologies, Inc. 1482 Erie Boulevard - P.O. Box 1058 

Schenectady, N.Y. 12301 USA, D.W. Von Dollen, 

Member, IEEE H.W. Ng, Senior Member, IEEE Electric 

Power Research Institute 3412 Hillview Avenue - P.O. 

Box 10412 Palo Alto. CA 94303USA 

 


