Vinod Nandal et al. International Journal of Recent Research Aspects ISSN: 2349-7688, Vol. 2,
Issue 4, December 2015, pp.30-34

Analysis of Transmission Line Using
Impedance Parameter under Fault
Condition Using MATLAB
Vinod Nandal1, Kamal Kumar Sharma2, Rajesh Choudhary3
1Student,

M. Tech, ESSEAR, Ambala
Dept. of ECE, E-Max group of Institutions, Ambala
3Assistant Professor, Dept. of EE, E-Max group of Institutions, Ambala
2Professor,

Abstract: Digital relays can more precisely and economically manage system protection, coordination and
communication as compared to traditional analog electrical-mechanical relays. The digital relay is a
multifunctional device using numerical algorithms. Digital relaying compared to static relays, digital relays
introduce Analogue to digital convertor (A/D conversion) of all measured analogue quantities and use the
discrete Fourier transform (DFT) to implement the algorithm. Involves digital processing of one or more
analog signals in three steps conversion of analogue signal to digital form,Processing of digital form,
Boolean decision to trip or not to trip.Advantage of digital relayHigh level of functionality integration,
Additional monitoring functions, Functional flexibility, Capable of working under a wide range of
temperatures, They can implement more complex function and are generally more accurateSelf -checking
and self-adaptability. The more detailed factors for transmission line protection directlyaddress
dependability and security for a specific application. The protection system selected should provide
redundancy to limit the impact of device failure, and backup protection to ensure dependability. Reclosing
may be applied to keep the line in service for temporary faults, such as lightning strikes. A digital relay also
estimates the electrical distance to the fault and compares the result with a given threshold, which determines
the protection zone. the faulty line of the parallel communication is estimated By comparing the magnitudes
of currents in the Corresponding phases, the relay should be able to detect the faulted line correctly.[1][2]
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I.

INTRODUCTION

electrical distance to the fault and compares the result
with a given threshold, which determines the protection
zone. In terms of hardware, distance relays have evolved
from electromechanical relays to static relays and to
digital relays. When a fault occurs in an electrical
transmission line, the distance relays detect the faulty
line and type of fault but they may under reach/over
reach depending upon pre-fault loading, fault resistance
and remote end in-feeds. The impedance estimated by a
digital distance relay reduces with the increase in the
speed at which the estimate is obtained. A survey of
transmission line protection is done through this article.
Since the implementation of digital relaying, a lot of
work has been done to improve the performance of
digital protective relays, but in the context of
reformation in the power industry and operation of
transmission lines close to the stability limits, new tools
and algorithms are needed to maintain system reliability
and security within an acceptable level.[2][7]
FAULTS OF TRANSMISSION LINE:

Transmission lines are a vital part of the electrical
distribution system, as they provide the path to transfer
power between generation and load. Transmission lines
operate at voltage levels from 69kV to 765kV, and are
ideally tightly interconnected for reliable operation.
Factors like de-regulated market environment,
economics, right of-way clearance and environmental
requirements have pushed utilities to operate
transmission lines close to their operating limits. Any
fault, if not detected and isolated quickly will cascade
into a system wide disturbance causing widespread
outages for a tightly interconnected system operating
close to its limits. Transmission protection systems are
designed to identify the location of faults and isolate
only the faulted section.The key challenge to the
transmission line protection lies in reliably detecting and
isolating faults compromising the security of the system
Distance relaying principle, due to their high speed fault
clearance compared with the over current relays is a
widely used protective scheme for the protection of high There are two main types of faults:
and extra high voltage (EHV) transmission and subtransmission lines. A distance Relay estimates the
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II.

Symmetric faults: system remains balanced;
these faults are relatively rare, but are the
easiest to analyze so we’ll consider them first.
Unsymmetrical faults: system is no longer
balanced; Very common, but more difficult to
analyze
OBJECTIVES AND METHODOLOGY
EXISTING SYSTEM

The distance protection is one of the most
commonly used techniques in the protection of
transmission lines. The basic principle of
distance protection involves thedivision of the
voltage at the relaying point by the measured
current. The apparent impedance socalculated
is compared with the reach point impedance. If
the measured impedance is less than the reach
point impedance, it is assumed that a fault
exists on the line between the relay and the

reach point the reach point of a relay is the
point along the line impedance locus that is
intersected by the boundary characteristic of
the relay.[5]
III.

PROPOSED SYSTEM:

The proposed method is a digital relaying technique, it’s
not using any complex mathematical, it only operate the
relay in the different operating condition [8].Using this
proposed method the presence of a fault on one of the
parallel lines, a larger part of the current from the source
passes along the faulty line, while the healthy line carries
a smaller current. By comparing the magnitudes of
currents in the Corresponding phases, the relay should be
able to detect the faulted line correctly.[3]
IV.

OPERATIONAL DIAGRAM:

Figure 1
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Figure 2
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Figure 3
Simulation Environment Settings
Setting Value
Network area

35×35

Number
of
mobile nodes
Node
transmission
range

15 to 35
5-7
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V.

CONCLUSION:

Using a digital relay at the both end of the parallel
transmission line for improving the stability in the
transmission line and reducing the power loss. During
this protection algorithm fault location of the parallel
transmission line can be easily identified, and relays are
switched depends up on the range of the frequency level
from the receiver side, due to this fault at the receiver
side is also reduced, the output of the efficiency in the
implementation of the process is simulated by an mat lab
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