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Abstract

This paper presents a new method for the design of a static impedance
relay whose characteristics can be altered using minimum variation of
circuit elements. The relay has distinct advantage over the exist{ng
relays, in that it does not require either a memory or a special
arrangement to detect a close up faults. The relay has the ability to
distinguish between real fault and false operations due to power

swings.
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Introduction

The simplest way of protecting transmission lines and cables against
faults is through the use of overcurrent relays. The operation of
overcurrent relay depend upon the magnitude of the fault current,
which in case of cables and overhead transmission lines operated at
low and medium voltage, is higher than the maximum load current. With
high and extra=high voltage transmission lines and cables, due to the
high value of reactance per unit length, the short circuit current may
be equal to or 1less than the load current. This render the use of

overcurrent relays useless.

To overcome the above mentioned propbiem and to provide protection for
transmission lines and cables, tne distance or impedance relays are
used. The distance relay is an apparatus which can discriminate
between healthy and faulty line conditions even with a weak supply and
tar away faults which may cause fault currents of magnitude less than
the load current. The distance protection does not measure the

distance but actually the impedance between the relay and tne fault.

The basic principle of measurement involves the comparison of tne
fault current as seen by the relaying point with the voltage at the
relaying point, by comparing these two quantities, it is possible to

measure the impedance of the line up to the point of fault.

In general a relay detects the change between normal and abnormal
conditions by comparing two electrical vector quantities, both of
which are derived from the system voltages and currents at a
partoicular relay location. Depending on the specific method of

comparison all comparators can be grouped as @ither amplitude or phase
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fault distance relay, and in "Siemens" static destance protection or
from unfaulted phase through a suitable phase=shifting circuit
(sound=phase polarizing) e.g. 1n ASEA distance relay, alternatively
combination of part sound=phase and part faulted=phase polarizing are

used [6] and [7].

The last two methods do not solve the problem in the case of 3=phase
faults, since this leads to an unpolarized Mho characteristic and

operation for close in faultg once more become indeterminate.

A Hybrid comparison technique, a combination of amplitude and phase
comparison with suitable shapes of line current and voltage to derive
the operating and restraining quantities for comparison, may be used
for distance protection. The disadvantage is that the inputs to the
phase comparator are the outputs from the amplitude comparator and
voltage signal. In close=in faults the value of the voltage is near to
zero, i.e. the comparator or relay requires a memory action for proper

operation.

In this paper, the proposed schemes are described to obtain Mho,
offset Mho, Reactance and Blinder by using Hydbrid comparator which is
a combination of phase and amplitude comparator, The advantages of
this scheme are that few number of signals are needed and there is no
mixing between voltage and current signals. In fact only current

signals are used as will be seen hereby.

2. Principle of Mho Relay Characteristic [8]

The Mho relay generally is known as an admittance relay because its

characteristic is a straight line on the admittance diagram. The Mho
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3. New Signals to Phase Comparator

Figure (7) shows an auxiliary phase comparator with the following two=-

input signals

92]
]

I. Sin (w t = @)

The signals represent an alternative approach to those signals
previously application of these newly proposed signals have the
advantage of reducing used before. The circuit complication and in the
same time avoid problem of close=up fault, the newly proposed signal
82 is not equal to V but in phase with it. At short circuit the
value of current is lagging the voltage by an angle ¢ , so if the
current signal 1is used as 82 and shifted by (90o -¢ ) it will be

in phase with the voltage signal and then using zero crossing. The
output from the auxiliary phase comparator is I. ZR' Cos ©® =¢7).
In Fig. (8) the wave form of V and I are plotted and Figure (9)
represents the block diagram of the circuit provides a phase shift

(90°%=¢).

It 1is important to note that when a short circuit takes place the
transient voltage and current will undergo a change in amplitude or
phase or both. The problem of decaying of the D.C. transient current
component if the circuit due the effect of short circuit has been delt

with through the use of the replica impedance.

In voltage comparison the line voltage at the relay location is

compared with the voltage drop across an impedance which is replica of
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z. Cos (.7+ 20°) = K
V. Cos ( p+ 20°) = I.K

The inputs to amplitude comparator L?
Operating input SI = I.K.
Restraining input SV = V, Cosg (3
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The blinder characteristic is
been used as a blinder for pr

swings.

3.2.2 Reactance Characteristic
T.e equation of reactance charact

Z. Cos (:=90° =k

- I.Z. Cos (¢= 90°%) = 1.K

The input signals to the amplitude .

operating input

_ restraining input

The tripping condition occurs wh

The block diagram and charac e
in Fig. (12-a, 12=b)

4. m, “f“t mJ ,_ ~t ;I‘ an

Fig. (13) shows the detailed cir
characteristic can be either

Blinder



A New Approach To Electronic




538 Samir Deghadie, Fathy Mabrouk

a. As Mho Relay
Jumper 1 is disconnected

Jumper 2 is connected

Zb = zZero

Use phase shifter as phase lag i.e R'

so as to adjust the phase shift Q5
to that of the line to be protected.
i‘_“'

b. As Offset Mho Relay

The same as in Mho buth #0
¢, As Reactance Relay

Jumper 1 is connected

Jumper 2 is disconnected

Zb =0

d. As Blinder Relay

Jumper 1 is disconnected

Zb=0

Alexandria Er



Practical Results
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INPUT WAVE FORMS FOR OFFSET-MHO RELAY
Refer to Fig-(13)

@ IZb (2V/iem)
(@) v (0.2 Viem)

Fig. (14)
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\

RESULTS. OF, OFESEJ- MHQO_ RELAY
Refer to Fig  (13) yiged

el . T

Trip condition (Time scale Sms)

No trip condition (Time scale Sms)

@ Out put wave-form of Miller integrator (Voltage scale 2 Vicm)

Out put wave-form of amplitude comparator(Voltage scale 0.2V/cm)
Fig.(15)
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