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Abstract 

Every transmission system is somehow exposed to 

different fault conditions. Such faults if leads to 

permanent damage to system may lead to interference 

in power supply which will lead to power outrage in 

any area. Resolving such cases needs manual attention 

from ground team. Now an affective performance of 

ground team is possible with quick knowledge of fault 

location sothat they can reach there and solve the 

problem. 

In present work a study has been done to estimate fault 

location on any long transmission line. This work is 

more focused towards the fault in HVDC transmission 

lines due to high power transmission efficiency of this 

system in long distance. On reviewing various work, it 

has been concluded that Artificial Neural network due 

to its exceptional capacity to find relationship between 

different set of data will outperform all other primitive 

methods. This paper will also discuss the basics of 

Artificial neural network and its uses.This model is 

expected to give results within less time and more 

efficiently when applied in ground scenario. 

 

Keywords: Fault location Detection, ANN,AI, 

HVDCtransmission system. 

 

I. INTRODUCTION 

The electricity demand of India has been increasing 

with tremendous rate in the last couple of decades and 

is expected to follow same track for coming two three 

decades by looking at the development and population 

growth of our nation. Hence fulfilling the demand 

while keeping proper power quality will be very 

difficult and very challenging job for all utility 

companies. 

Transmission system plays a very important role in 

connecting generation station to demand station. Any 

type of damage to transmission line will lead to an 

interruption in power supply but in the present era of 

power system deregulation providing good power 

quality with continuous supply is main its main 

priority of all electric utility companies. Hence for this 

reason focus should be paid in the field of system 

protection and a proper planning is expected to deal 

with any unwanted situation. 

In present day transmission system power electronic 

devices are inseparable part. They suffer one drawback 

that their performance is highly effected by input 

current which became high during fault condition. If a 

model can be developed using AI which can predict 

precise location of fault on transmission line will help 

it repairing line very quickly and thus will increase 

reliability of HVDC system. 

II. LITERATURE REVIEW 

Nabamita Roy &Kesab Bhattacharya [5] has presented 

a technique for detecting fault, classifying it had then 

forecasting fault location. Various techniques author 

has used in this work is s-transform and wavelet 

transform for feature extraction purpose. Values of this 

features is used for both classification and locating 

fault in this work. Author has concluded that above 

following techniques includes BPNN techniques has 

developed a model which has great speed of 

computation and very high accuracy. Author has 

utilized value of current and voltage parameter values 

for solving about problem and obtained error of 

maximum value of 4.35 percent. 

Liang Yuansheng, Wang Gang, and Li Haifeng [6] has 

discuss a noble algorithm to detect fault location. 

Author has performed a mix of travelling wave theory 

and Bergeron times domain fault location method. The 
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value of voltage and current from both sides is taken as 

input parameters. In this study a self-adopted filter is 

also utilized which has ultimately improved 

performance of the algorithm. After the simulation and 

performing all tests related to fault at different 

location, author came to conclusion that this method is 

efficient for faults location detection for 

unsynchronized two end measurements on HVDC 

lines. 

S. F. Alwash, Member, V. K. Ramachandaramurthy, 

and N. Mithulananthan [8] has developed an algorithm 

for identification of all shunt type fault location. This 

work mainly presented a scheme where author has 

used impedance method for fault location. This method 

is tested for IEEE 34 bus distribution system designed 

and simulated in PSCAD/EMTDC software. In the 

study author has computed a method which has 

capability to identify faults location irrespective of 

type of shunt fault. 

In this work while designing model for fault location 

estimation for both distributed generation and 

capacitive effect of lines are considered. 

Jae-Do Park, Member, IEEE, Jared Candelaria, Liuyan 

Ma, and Kyle Dunn [9] a DC microgrid system‟s fault 

location technique is proposed. In this work author has 

used intelligent electronic devices for the controlling 

and monitoring all nodes. The author has successfully 

implemented proposed algorithm/technique both in 

hardware and simulation experimentally. 

M Ramesh, A. Jaya Laxmi [10] has presented an 

overview of various intelligent technique for detecting 

fault in HVDC. In study author has discussed 

drawbacks of primitive fault detection techniques in 

HVDC. Then author has provided an overview to 

various Artificial intelligent techniques in view to 

identify fault of HVDC transmission system. The study 

concluded that the rule based linear fuzzy logic 

controller can be used to achieve the desired fault 

detection of the HVDC link.  

EisaBashier M. Tayeb, Orner AI Aziz Al Rhirn [11] 

discussed that in power system are always exposed to 

abnormal conditions, which are the reason for the 

damage of transmission line and other electrical 

equipment‟s of power system. These abnormalities are 

termed as faults. These faults are required to be 

detected and classified for better performance of 

transmission line. In this paper author has presented a 

Back-Propagation technique of Artificial Neural 

Network as an alternative for transmission line fault 

detection, classification and isolation.  

JialeSuonan, Shuping Gao en al. [12] has present a 

novel method of locating fault which can outperform 

commonly used travelling wave technique. The 

proposed technique is performed in time domain and is 

Simulated using EMTDC software. This paper has 

utilized Bergeron model of HVDC transmission line to 

check performance of proposed fault location method. 

This algorithm was built on a distributed parameter 

model and thus can be directly implemented in the 

domain based on current and voltage of both ends of 

transmission line. 

A.Abdollahi, and S. Seyedtabaii [13] has proposed a 

method with the use of wavelet transform and Fourier 

transform along with neural network for the locating of 

fault in high voltage transmission line.  Both 

transforms are implemented on current and voltage 

signal values and the feature values of two are used for 

training neural network. In this study author has 

concluded that wavelet transform performs better than 

other in case of LG fault. Whereas for all other faults 

Fourier transform given better results. 

III. FAULTS IN HVDC SYSTEM 

Usually when any fault occurs in HVAC line, circuit 

breakers has the responsibility to disconnect the line 

from rest of the power system. But in case HVDC 

converter side this circuit breakers are of no use hence 

no mechanical way can be used to disconnect faulted 

part. When fault occurs in DC line fault protection 

devices signals the rectifier to operate in the inverter 

mode and there by discharges the line. It takes about 

100ms for rectifier to re charge line. In the case of 

those faults which are irregular in nature the line 

recovers after 200ms and the line will again continue 

its transmission. But if the fault is constant in nature in 

that case if rectifier will try to re charge after 200ms 

than it may result in second fault. Th DC fault current 

is very smaller than that of AC fault current hence it 

takes short time to restart. Due to the fact that there is 

no mechanical action involved in case transmission 

link hence it is faster than that of a AC system. Faults 

in HVDC can be classified on the basis of location of 

fault. Hence faults can be classified as DC faults, AC 

faults and converter station faults [18]. 

DC transmission line faults:These faults are of our 

main interest since our study is primary focused on this 

type of faults. The main reason of DC transmission 

line faults are lighting strikes, high speed wind and 

other natural calamitiesand degraded line parts. These 

faults are permanent faults and they require quick 

repairing in order to restore transmission.  
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DC transmission line faults are classified as 

1) DC Line -Line faults:The reason of this type 

of fault is insulation failure due to which the capacitor 

of DC transmission line will be discharged rapidly. 

This type of fault very rarely occurs in power system. 

In case of such faults both side converter station should 

be blocked to protect system. 

 
Fig. 1: Equivalent circuit of DC LL fault. 

2) DC Line-Ground fault:This is a case when 

DC conductor comes in direct contact with ground or 

when the insulation between the two is damaged. 

During this type of fault, the DC voltage drops 

constantly [18].  

 
Fig. 2: Equivalent circuit of DC LG fault. 

IV. PROPOSED METHODOLOGY 

Prior to ANN, the technique which is used to estimate 

the location of fault utilizes the travelling wave 

theory. In this theory it calculates the time of 

propagation of travelling wavehead from the fault 

point to the point of observation and this time implies 

the fault distance. This technique faces following 

technical problems: 

1) This method is purely dependent on the 

detection of travelling wavehead. Any compromise in 

capturing it will directly lead to the failure in locating 

fault. Under many situations the transient wave signals 

are too weak to be detected resulting in no fault 

location detection. 

2) The fault location is the product of travelling 

wave speed and time taken by wavehead to reach 

location of observation but the speed of wave is largely 

depending upon transmission line parameters. 

3) Traveling wave theory is affected largely by 

interferences in signal. Hence if this interference 

somehow manages to overshadow the effect of 

wavehead than fault location will not be calculated 

[12]. 

In light of such drawbacks Artificial Neural Network 

came in to lime light with its recent advancement in 

field of electrical engineering dew to its robustness to 

be unaffected by parameters such as travelling wave 

speed and type of fault and interference. 

Artificial Neural Networks (ANN) are computing 

systems or technique that are inspired by the learning 

architecture of human brain to discover the relations 

between the input and target variables of a system. 

Human brain consists of a large set of structural 

constituents, known as neurons, which form a well-

connected network to respond to an input signal to 

perform all its computations / calculations in a certain 

complex task such as image and voice recognition 

task and they do this with incredible speed and 

accuracy. Neurons are simple processing units, which 

has the ability to store experimental data and which 

work as parallelly distributed processor.  

 

Fig 3: Proposed ANN diagram 

The weights represent information being used by the 

network to solve a problem. Then the weighted sum is 

operated upon by an activation function (usually 

nonlinear), and output data are conveyed to other 
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neurons. The weights are continuously altered while 

training to improve accuracy and generalize abilities. 

V. CONCLUSION 

This paper presents a review on the method used for 

fault location detection in HVDC bipolar transmission 

lines and distribution systems. A variety of methods 

are introduced and representative works are presented 

in detail. 

As surveys of fault location methods can be found in 

existing literature, we mainly present some fault 

location methods based upon artificial intelligence.We 

also put forward the possibility of using the latest 

machine learning models to facilitate the fault location 

tasks. 
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