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ABSTRACT:In smart cities, underground cables will be used because it has many advantages such as immunity from
weather, rainfall, thunderstorm, etc. But it is difficult to detect fault in underground cable. The objective of this project
is to detect exact fault location in an underground cable. A set of resistors represents the resistance of cable. When any
fault occurs the voltage and current vary which depends on the distance of fault from base substation. The controller
will measure and monitor the voltage and current of the cable using analog to digital converter. The exact location of
fault will be decided based on changes in voltage and current of cable. This location will be indicated on display. The
detection of fault of cable will be simulated using MATLAB software. The identical performance of controller will be
represented using PROTEUS software.
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I. INTRODUCTION

The power delivering to consumer should be with less losses and safe medium. Overhead transmission lines are
being used in current power system which is not much reliable or safe so to overcome its problem underground cables
are used. To detect the fault in underground cable various methods are used.While faults can occur for different reason
in cable line, the repairing process related to that particular cable is difficult due to not knowing the exact location of
cable fault. As it is very difficult to find the exact location or faulty location manually, which suddenly affects the
efficiency of the cable wire due to losses occurred. Nowadays many techniques had already been implemented in order
to detect cable line fault [1].

Types of faults

1) Open-circuit fault
A break in the conductor is called open-circuit fault. This type of fault is caused by break in conducting path such faults
occurs when one or more phase conductors break.

2) Short-circuit fault
When an insulator fails, it is due to the 2 conductors of a multi-core cable coming in contact with each other
electrically, which indicates short-circuit failure. It can be divided in two types:

a) Symmetrical fault
Three-phase fault is called symmetrical fault. In these all three phases are short circuited.
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b) Unsymmetrical fault
In this fault magnitude of current is not equal & not displaced by 120 degree.

3) Earth fault
When the conductor of a cable comes in contact with earth, it is called earth fault or ground fault. To identify this fault,
one terminal of the megger is connected to the conductor and the other terminal connected to the earth. If the
meggerindicateszero reading, it means the conductor is earthed. The same procedure is repeated for other conductors of
the cable [2].

Causes of cable faults

Faults in cables are mostly caused by dampness in the paper insulation of cables. As a result, it can damage the lead
sheath which protecting the cable. Lead sheath can be damaged in many ways. Most of them are the chemical reaction
of soil on the lead when buried underground [3].

Types of test to locate fault

1) MurrayLoop Test

2) Varley Loop Test
The only difference between Murray loop and Varley loop is that this loop provision is made for measurement of total
loop resistance instead obtaining it from the relation.
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IV.SIMULATION MODEL

1) Simulation Parameters

Srno. | Parameter Value

1 Length of the cable 100 Km
2 Line Voltage 220 KV
3 Frequency 50 Hz

4 Resistance per unit length 0.012Q
5 Inductance per unit length 0.9 mH

6 Capacitance per unit length 127 uF

7 Internal resistance of source | 0.90 Q

8 Internal inductance of source | 0.16 mH
9 Active Power 10 KW
10 Inductive Reactive Power 100 VAR
11 Capacitive Reactive Power 100 VAR
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2) Simulink Model
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We have one three phase source and the transmission line is given. We created fault in transmission line. We measure

the magnitude of the voltage in healthy condition & after faulty condition.

3) Output Waveform
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The transmission line model system was simulated to identify the type of fault on the affected phase. The system was
designed with a means of observing all the phases on the transmission line on one platform, using the scope in

MATLAB/SIMULINK. In a double phase fault, two of the signals with faults indicated s
expected wave form. When the type of the fault had been established, fault data, which can be
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the line was analyzedunder wavelet transform to extract useful information pertaining to the fault. The development of
the transmission line was done under MATLAB/SIMULINK environment. The line considered is a 100km, 220KV,
50Hz underground power cable. The system analyzed post fault conditions and all the simulations done were to
generate fault signals to be used to identify and locate the faults and generate a database for later use. The fault is
created after every Skm distance, with a simulation time of 0.001s, sample time = 0, resistance per unit length = 0.012€Q,
inductance per unit length = 0.9 mH and capacitance per unit length = 127uF. The system considers a constant load and
the phase angle is also varied between -120° to 120°, with the increasing step of 30°, phase A being the reference.
Phase angle was used because it was indicating some variations on the fault location when initial simulations were
carried out [4].

V. ADVANTAGES

Maintenance is very less and higher efficiency.

The system is more compact.

Lower weather restoration cost.

Fire resistant.

Compact size, Easy to handle.

Provides precise accuracy in determining the location of fault.

VI. APPLICATION

Its main application is the detection of underground cable fault which is very hard to detect as it is not possible to see
faults like line to line and other such faults which are quite possible in the case of overhead transmission line. So for
such cases our project is very helpful as the distance at which the fault has occurred can be calculated and then further
action regarding the fault can be taken to overcome them [5].

VII. CONCLUSION

During this project we learned different methods to find fault in Underground cable. We also performed simulation on
MATLAB. We were able to identify the fault in transmission line by observing the waveform.

REFERENCES

[1] Sahna S, Harish kumar B M, Anu S M, Vani H V , Sudha T , Prashant Kumar H K, “Analysis of fault detection and its location using
microcontroller for underground cables”in IRJET ,vol 4, Issue 06, pp 1873-1878, June 2017.

[2]  Saurabh Kulkarni, Surya Santoso, “ Incipient Fault Location Algorithm for Underground Cables”, IEEE,2014. Eftychios A. Pnevmatikakis,
Petros Maragos “An Inpainting System For Automatic Image Structure-Texture Restoration With Text Removal”, IEEE trans. 978-1-4244-
1764, 2008

[3] Hastings. S. Zawaira, George. N. Nyakoe, Christopher M. Muriithi“Development of a Fault Location and Identification System for
Underground Transmission Cables Based onWavelet-ANFIS Method,”2016.Aria Pezeshk and Richard L. Tutwiler, “Automatic Feature
Extraction and Text Recognition from Scanned Topographic Maps”, IEEE Transactions on geosciences and remote sensing, VOL. 49, NO. 12,
2011.

[4]  Kunal Hasija, Shelly Vadhera, Anurag Kishore “ Detection and Location of Faults in Underground Cable using Matlab/Simulink/ANN and
OrCad”, IEEE,2014 .Marcelo Bertalmio, Luminita Vese, Guillermo Sapiro, Stanley Osher, “Simultaneous Structure and Texture Image
Inpainting”, IEEE Transactions On Image Processing, vol. 12, No. 8, 2003.

[5(] Amir Tabatabaei, Mohammad-Reza Mosavi, Abdolreza Rahmati, "Fault Location Techniques in Power System based on Traveling Wave
using Wavelet Analysis and GPS Timing," Przeglad Elektrotechniczny, vol. 88, no. 6, pp. 347 - 350, 2012..

[6] H.Sheteri, S.Jamali,” Impedance based fault location method for phase to phase and three phase faults in transmission system **,IEEE 2010.

[71  Abhishek Pandey Nicolas H. Younan ,”Underground Cable Fault Detection and Identification via Fourier analysis *,2010 IEEE.

[8] E.C.Bascom, “Computerzied Underground cable fault location expertise .”in Proc .IEEE Power Engg.Soc General Meeting ,Apr 10-
15,1994,pp. 376 -382] Clerk

[9] Pooja P.S.and Lakshmi M(2015)’Fault detection technique to Pinpoint Incipient Fault for Underground Cables ‘-International Journal of
Engineering Research and General science volume 3 issue 3, May-june ,2015

Copyright to IJIRSET DOI:10.15680/1JIRSET.2018.0712053 11999


http://www.ijirset.com

o

L

IJIRS

ISSN(Online): 2319-8753
T ISSN (Print) : 2347-6710

1)

International Journal of Innovative Research in Science,
Engineering and Technology
(A High Impact Factor, Monthly, Peer Reviewed Journal)
Visit: www.ijirset.com
Vol. 7, Issue 12, December 2018

[10] Yu Xiang and Joseph F.G.Cobben(2015) ‘A Bayesian Approach for fault location in medium voltage grids with underground cables’-IEEE
Power and Energy Technology system Journal ,Volume 2,No.4 December 2015.

[11] Tarochan S. Sidhu , Zhihan xu ,Detection of incipient fault in distribution underground cable,”|IEEE Transactions on power Delivary ,Vol .25,
No.3, JULY 2010.

[12] J. Moshtagh, R. K. Aggarwal , A new approach to fault location in a single core underground cable system using combined fuzzy logic
&wavelet analysis, The Eight IEE International Conference on Developments In Power System Protection, pp. 228 231, April 2004.

Copyright to JIRSET DOI:10.15680/1JIRSET.2018.0712053 12000


http://www.ijirset.com

