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Abstract— This paper presents different procedures for 

protection of transmission line. For a modern power system, 

rapid fault clearance is extremely basic and to accomplish 

this goal different procedures have been produced. This 

paper talks about the different strategies to accomplish fault 

recognition, classification and isolation for separation 

protection of transmission line. The latest strategies 

incorporates artificial neural network. 
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I. INTRODUCTION 

It is impossible to build a system that is fault free. Aberrant 

Prospects such as failure of equipment, inevitable accident, 

external causes like - physical disasters, wildlife, and 

structural failure. The corollary of fault is mainly increment 

of current flowing through transmission line. it will lead to 

inflation of heat which can cause the major damage. 80%-

90% of the fault take place on transmission line and rest on 

bus-bars and on equipment of substation. The most of 

objection to line protection is lied in right fault detection, 

exact fault classification and isolating faulty part from 

healthy system. If it’s not done than instability may occur. 

II. VARIOUS SCHEME FOR PROTECTING DOUBLE CIRCUIT 

TRANSMISSION LINE 

A. Traveling Wave Based method 

An expansion in power trade between systems calls for 

speedier fault location and thus quicker protection. Bolen 

and Kersten exhibited a calculation for the security of a 

double circuit line that can recognize a fault and a non-fault 

circumstance, from data touching base in the primary wave 

from the fault.  

The primary part of this plan is that it gives quick 

reclosure, breaker-disappointment discovery, and versatile 

setting for the reinforcement relays. The fundamental 

burden of this plan is that it has not considered the impact of 

fluctuating pre-fault stack conditions. Likewise, execution 

of this plan can't be ensured for different sorts of fault, for 

example, double line, double line-to-ground, and inter-

circuit faults. Attributable to these impediments backup 

protection is needed.  

B. Artificial Neural Networks 

Jongepier introduced an ANN based adaptive distance 

relaying idea to assess the real power system conditions and 

to ascertain the proper tripping impedance.  

Utilization of this plan is profitable as relaying 

blunder is decreased. What's more, the standard deviation, 

which demonstrates the affectability of the relay to power 

system state changes, is additionally decreased.  

Be that as it may, if fault happens with an 

impressive estimation of fault resistance, the proposed 

scheme neglects to consolidate this impact. Xuan and 

Vankayala proposed a versatile security scheme in view of 

an ANN that addresses the issues experienced by ordinary 

distance protection for double-circuit lines with various 

voltage levels emerging chiefly because of mutual under-

the-distinctive blame conditions. The execution of this plan 

is ensured just for single-stage to-earth flaws. More 

examinations are as yet required to validate the execution of 

this scheme for different sorts of issues.  

Artificial neural network is made out of number of 

between associated units (artificial neurons) and these 

networks are enlivened by the learning forms that happens 

in organic systems. An artificial neural network is made out 

of numerous artificial neurons that are connected together as 

per a particular network design. ANN has three layers i.e. 

input layer, shrouded layer and yield layer. ANN has 

fundamentally a high level of power and capacity to learn 

and have ability to work with fragmented and unexpected 

information.  

Customary separation transfers may not work 

effectively under specific conditions, for example, non-

direct circular segment resistance, high impedance blame 

and variable source impedance. However, in the event that 

such transfers are actualized with ANN, such issues can be 

addressed. Additionally, ANN procedures can adjust 

powerfully to system working conditions at rapid and 

tackles the issue of reach and over-reach. Neural approach is 

thought to be quick, powerful and precise. 

For security of transmission line with ANN, it 

doesn't require any correspondence connection to recover 

remote end information rather it takes information from 

nearby end just i.e. voltages and streams are taken from the 

transport bar. At that point, pre-handling of acquired signal 

should be possible to bring it into ANN level. Signal which 

should be pre-handled must be passed  

Through specific strides which incorporates A/D 

change, hostile to associating separating, standardization (- 

1, +1) lastly  

Through DFT channel to concentrate central parts 

of voltages and streams. At that point, in the wake of 

acquiring information sources, ANN plays out its capacity 

of blame identification, arrangement and seclusion by 

considering distinctive networks. These networks takes 

distinctive neurons for various layers and diverse initiation 

works amongst info and shrouded layer and covered up and 

yield layer to get coveted yield. These networks may 

incorporate both of the neural network back-spread or spiral 

premise work for this assignment. Back spread calculation is 

the most generally utilized for such applications. It is 

watched that the outspread premise work neural network 

have capacity to distinguish the exact blame course more 

quickly. This makes it reasonable for the ongoing purposes 

also.Firstly, blame location errand is performed which 

characterizes whether there is a state of blame or not and if 
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blame is recognized , then blame is ordered lastly, blame is 

secluded by giving the yield acquired from this network to 

electrical switch as outing signal. This procedure includes 

preparing and testing of various network designs until 

attractive execution is acquired.  

Additionally, with the assistance of versatile setting 

of separation hand-off on the off chance that it is executed 

with ANN, zone settings can be expanded and affectability 

of assurance can be expanded, improving system security. 

Along these lines, ANN helps in assurance of transmission 

line against various blame conditions. The ANN hand-off 

can work effectively when confronted with various blame 

conditions and additionally network changes introducing a 

greatly improved execution if contrasted with common 

transfers .Thus, it gives quick and dependable operation. 

ANN device opens another benchmark to transfer theory, 

which would be generally examined keeping in mind the 

end goal to some different issues related with separation 

assurance of transmission lines. 

C. Wavelet Transform Method 

Wavelet change was presented toward the start of the 1980s 

and can be adequately utilized for blame recognition, blame 

separation, and ascertaining phasors of the deliberate signs. 

Lately, scientists in connected science and flag preparing 

have grown capable wavelet methods for the multi scale 

portrayal and examination of signs. Attributable to the wide 

assortment of signs and issues experienced in power 

engineering, there are different parts of utilizations of 

wavelet change, for example, the investigation of energy 

quality unsettling influence signs to, as of late, power 

system relaying and protection. Osman and Malik displayed 

a wavelet change plot for the security of parallel lines that 

relies on upon measuring all present and voltage signals at 

both closures of the parallel lines, to distinguish the 

unsettling influences in the present flags and to appraise the 

phasors of the considerable number of signs with a specific 

end goal to accomplish dependable rapid relaying.  

One of the key purposes of this plan is that a wide 

range of short out deficiencies can be distinguished in under 

one cycle of the crucial recurrence. Nonetheless, sometimes, 

for example, cross-country and interphase issues, this plan is 

insufficient to secure parallel lines. 

D. Expert Systems 

An expert system is an intelligent PC program that 

utilizations information and inference events to take care of 

issues that are sufficiently troublesome to require 

noteworthy human exper-tise for their answers. Use of 

expert systems to power system assurance has been 

executed attributable to the stringent time reaction 

prerequisites of relaying capacities. Most existing 

applications are to issues for which this time- response 

requirement is not basic, for example, relay setting and 

coordination. In this regard, distance relays are the most 

hard to set in that they utilize non unit estimations and 

require a variety of settings. 

E. Fuzzy Logic 

Fuzzy logic systems are subjective and heuristic and as a 

rule, they are less complex than the wavelet change or the 

neural network based strategies. The utilization of fuzzy 

logic for investigating complex, non-direct systems, finding 

systems and other master systems, especially when there is 

no basic numerical model to be performed gives an effective 

and appealing answer for arrangement issues.This proposed 

plan may not get broadly influenced by wide assortment of 

pre-blame system stacking level, blame level and blame 

separation a long way from hand-off point.  

Fuzzy-logic based procedure might be utilized to 

recognize the different sorts of issues that for the most part 

happens in power transmission lines. Just three line streams 

are adequate to execute this procedure and the line ebbs and 

flows at handing-off indicate were first handled discrete 

fourier change. The precise contrasts between the got 

sequence segments of central amid blame and pre-blame 

current phasors are utilized as contributions of the fuzzy 

logic system. In fuzzy logic deduction system, singleton 

fuzzifier strategy and mamdani induction systems are 

typically utilized to acquire the fresh yield of the blame sort. 

Furthermore, for defuzzification centroid strategy is the 

most extensive technique to defuzzify the yield. The means 

required in fuzzy logic system (FLS) is as appeared in fig 

beneath:- 

Another approach to utilize fuzzy strategy for 

security of transmission line is to consolidate wavelet 

procedure with it. The principle highlight of this instrument 

is its capacity to utilize restricted time/recurrence 

examination of fuzzy information for blame location and 

recognizable proof purposes.  

In this procedure, right off the bat, information is 

gathered and afterward pre-handled. The following stride is 

highlight extraction which characterizes unmistakable 

example of information that is related with a specific blame. 

It utilizes wavelet change strategy to concentrate highlight 

of various shortcomings. The wavelet change produces 

wavelet coefficients which are non-directly consolidated 

with fuzzy surmising component. Fuzzification is done to 

fuzzify the elements which implies it gives an exceptional 

sort of adaptable separating, quicker measuring calculations 

that accelerate the transfers might be used.Then shrewd 

basic leadership is performed by contrasting the fuzzified 

include and the layouts put away in learning base. 

Furthermore, to gauge power of the procedure, to terms are 

characterized i.e. identifiability and perceptibility. These 

two measures goes for limiting the affectability of location 

execution to demonstrating vulnerabilities, blunders and 

clamor in the system. Perceptibility is the degree to which 

the nearness of highlight mark (littlest) is distinguished and 

is identified with rate of false cautions. Identifiabilty is the 

progression which recognizes different component modes 

once the element is distinguished. Perceptibility and 

identifiablity relies on number of components which 

fluctuate starting with one system then onto the next. 

Learning is done to upgrade the information base which 

helps in discovery and distinguishing proof process.  

Along these lines, consolidated fuzzy and wavelet procedure 

has opened another road for blame discovery and 

recognizable proof of complex systems.Fuzzy system fused 

with neural network is talked about in the following 

segment. 

F. Genetic Algorithm Technique  

A Genetic Algorithm (GA) is a hunt calculation which 

depends on the system of common determination and 
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characteristic hereditary qualities. The major rule required 

behind this is the fittest individual from a populace has the 

most elevated likelihood for survival. There is a wellness 

esteem related to every chromosome. The better the 

arrangement the chromosome speaks to, the bigger its 

wellness and its odds to survive and deliver posterity. In this 

specific situation, the target work builds up the premise of 

determination.  

The GA relies on upon two essential sorts of 

administrators: hereditary and transformative. Hereditary 

administrators, in particular hybrid and transformation, are 

in charge of building up how people trade or just change 

their hereditary components with a specific end goal to 

create new people. Transformative administrators manage 

figuring out which people will encounter hybrid or change. 

Basically, a GA tries to limit or boost the esteem assumed 

by the wellness work. Much of the time, the improvement of 

a wellness capacity can be founded on this arrival and can 

speak to just an incomplete assessment of the issue. Also, 

the calculation must be quick, since it will examine every 

person from a populace and its progressive eras. Along these 

lines, Genetic Algorithm (GA) takes care of streamlining 

issues in view of common determination standards.  

For distance security of transmission line, the 

principal estimations of streams and voltages are gotten 

from power system reproduction. The initial step is to 

recognize the blame and for this reason, the present signs are 

put away in memory. With the event of new example, it is 

contrasted and the relating test one cycle prior. In the event 

that change is more prominent than certain esteem, the 

blame condition is distinguished. The following stride is 

computerized separating and for this GA calculation is used 

to assess the central recurrence phasors. At that point, blame 

arrangement is done to pick the voltage and current required 

in blame enough to compute the obvious impedance seen by 

distance relay. The clear impedance and blame distances are 

figured for different sorts of blame conditions. At long last, 

the figured clear impedance is relative to distance to the 

blame, assurance zone is gathered. The calculation required 

here is appeared in fig 3.  

Different conditions might be viewed as, for 

example, unique sorts of deficiencies, flaws resistances and 

blame distances. Better execution is acquired with GA when 

contrasted with customary methods. 

 
Fig. 1: 

 
Fig. 2: 

 
Fig. 3: 

III. CONCLUSION 

This paper gives an outline of the ideas for the protection of 

double-circuit lines, with a bibliographical overview of 

important foundation, pragmatic requirements, the recorded 

occasions, and the present state and systems. Relative 

evaluation of various procedures is likewise embraced for 

distinguishing proof of the ideal technique as is required by 

particular application. Works recorded in this list of sources 

give an agent test of current designing intuition relating to 

the cutting edge versatile separation protection issue. 

A reasonable agreement is by and by working 

toward artificial neural network based plans for double-

circuit lines and can deal with the present day complex 

separation protection issue. Incorporation of various 

artificial intelligence branches is not completely tried yet. It 

gives an extremely important path forward in the up and 

coming era of keen protection system issues. The logic of 

another versatile separation transferring plan is additionally 

proposed in light of a neurogenetic hybrid calculation. This 



Various Techniques Used For Double Circuit Transmission Line Distance Protection – A Review 

 (IJSRD/Vol. 5/Issue 02/2017/433) 

 

 All rights reserved by www.ijsrd.com 1593 

paper depends on many research articles distributed over the 

most recent 50 years, and occasional bibliographic reports 

on this theme will be helpful as the industry keeps on 

developing 
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