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Abstract: In this paper the analysis of numerica protection algorithm is applied to T-Transmission line, the analysis evaluates
the numerical distance protection relay algorithms. The simulation of the distance algorithm is based on the one cycle

discrete Fourier filter.

1. INTRODUCTION

Due to capacitor, the reactive power control has appeared,
since the voltage in receiving end become out of limits
during maximum loading conditions.
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Now, this type of Transmission line compensated in
series, the series capacitor banksin thetransmission corridor.

What so ever the size of thetransmission lineincreases,
the line protection must be provided, in such a way that
fault over theline can beidentified and eliminated correctly.

Alsothe use of the series capacitor may not be restricted
to specific transmission line. But can be applied in other
parts of the power system in the neighborhood of the
transmission line to be protected. Again the line protection
must be able to correctly operate for this condition.

The insertion of series capacitors brings other
phenomena in which the protection devices should be able
to respond correctly. There are three types: (i) Voltage
inversion (ii) current inversion (iii) sub harmonic
frequencies.

This paper isfocused on the need of better understanding
& the functionalities performed internally within the
protection relay, mainly concerning their application in series
compensated networks. Therefore, main task an attempt to
reproduce some of internal algorithm. These algorithmsare
used to estimate e ectrical quantities that will be checked in
order therday to decide it operate or not.

There are two algorithms for distance protection
approach: (i) one cycle discrete fouries filter, (ii) Line
differential equation model

This paper isfocused on onecyclediscretefourier filter
using window technique.

2. DESIGN CONSIDERATION OF DISCRETE
FOURIER FILTER USING WINDOW
TECHNIQUE

Firstly analog signal is converted in to discrete form then
consider a rectangular pulse in one and half cycle of the
analog signal. Consider a magnitude response of a
rectangul ar pulse
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The second part of right hand side gives the two sine
function. A low passfilter design to remove the side lobes
and gives only main lobes. It also gives the fundamental
frequency to reach the steady state condition.

3. DIFFERENTIAL EQUATION MODEL

Thistypeof algorithm is based on the system modd, instead
of signal model, as above shown for thefourier algorithm.
The T-Type transmission line represents the differential
equation in terms of v(t) and i(t).

. di(t)
v(t)=Ri(t)+L &t

It must be observed that both current and voltage can
be measured, but it isnot possible to measure the value of
the derivative of the current. There are two methods for
measuring the value of derivative: (i) Elimination of the
derivative by integration, (ii) Approximation of the
derivative using sampl es.

Depending on the method used, the estimation of the
parameters can be accomplished by using three samples of
current and three samples of voltages only, making this
algorithm faster than some othersalthough this short window
could be interpreted as non selective compared to others.

4. NUMERICAL ALGORITHM

In order to evaluate and analysi sthe behavior of numerical
relays, we should implement some of the calculations that
these devicesfulfill internally. These cal culations are known
asnumerical algorithm or digital filter and areresponsible
for the estimation of electrical parametersneeded to provide
relay with references for its operation.

In this paper it was decided to implement the one cycle
fouriefilter and theline differential equation model for the
distance protection.

5.SIMULATION
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The behavior of the algorithm developed, it isimportant
to define a sample of a power system in which some fault
will be appliedin fig shown below. TheT typetransmission
line is modeled as a typical 440V line with distributed
parametersand all smulationswere performed using matlaly
simulink.

Initially, thealgorithm has been for anon compensated
transmission line and the behavior of the algorithm can be
verified for anon compensated system. i.e. the transmission
line does not have a series capacitor installed. Thefault can
be analyzed at different fault position along the line, fault
resistance value of faults (single phase) the fault time also
shown in Figure (3).

6. COMPUTATION OF APPARENT IMPEDANCE

The real and imaginary components of the fundamental
frequency voltage phasor i.e. Vg and V. and real and
imaginary component of the fundamental frequency current
pharosi.e. I and I . are obtained by using the given equation
bel ow for full cycle window algorithm

V=V + V.
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The response between R & X as shown below in
Figure (4).
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Figure 4: Response of Digital Window Technique

7. RESULT

From differential equation it haveseen that at R=0Q, X =4
but in digital formwe have X =0, R=0.2Q, for thedigital
form the resistance becomes | ow.
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