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The relay will be very Sensitive

If ¢,+a=0 becauseotf S, =S

Op min

¢, TOA=0
To be operate with max. sensitivity Should &
(D - Angle between Ir & Ur During Fault time Mm = min

Above conditions obtained by Changing Ol using reconnections
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Reconnections can be made by connecting the current circuit on

N 4 One phase wile the voltage circuit on the other phase, also by mixing
. phase & line voltages & currents together.
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o+ B=0° (W) +—> P - relays
o+ B =90° (VAR) “— Q - relays
o+ B=30°-180° (VA) < S - relays
o+ B=180° Reverse Power relays

Depending on it’s construction these relays can be divided into :
- Induction relays,

- Electro dynamic Relays,

- Electrical Balance Relays.
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Operating Characteristics of Directional relay as I, = f(U)

Iop

Operating
Current

Not i Operate

Voltage U



Oper. Char. of Direc. relay in polar system a = 30°
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Operating Characteristics of Directional relay as U, , = f(I)
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Time Characteristics of Directional relay
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Time Characteristics of Directional relay
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Ly >>  Noof TL Supplies >>  Complex form Of TL >>
Geographical & Natural Conditions become more Difficult

Probability of Faults becomes more & more

request the protective relays to have a high speed to eliminate the
faults as quick as possible.

S —

— 1.2 |1 0.2 10.8 0.4 (0.6 0.6 104 0.8 10.2 1]11.2

o A—ot——so——ole——so——+0—(())
(D D D =D

Solution: t, << as L, <<
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Old Criteria: t,  oc U

-U=1(Z;, Iy) = t,,>> as ;>>

- Zfault op

Disadvantages:
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wl=cy Ugcle; = Z Z=k,/c=K
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If the angle between k & zis ¢ then:  Z2 — 2zK CoSop t+ k’=1
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Distance Relays 4fluall <Bla ol
New Criteria : t, oc (U, 1/

ty, = KU/l = KZ

line

Z,.=Z, *L & U=1*Z *L

line I
Impedance of Distance
length unit Voltage where the R -F
Relay build in

These Relays called : Impedance or Distance Relay:
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Distance Relays
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Operating Conditions
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Distance Relays

R, __+R

arc f.point

7z,

between A & B

/////
J

I}’

At ideal cases relay
Should operate, 1f the
measured impedance

Less than A-B & ¢ = o,

@, : S/C angle of faulty line.

But when S/C accurse there is
an additional ohm resistance
Added to the line impedance.

Because of S/C arc.

dflocall DA sl

&gl ) ey 0
o dadaal) s

" At normal cases ¢ = ()

///

/////////

» R

To be relay operated correctly for any fault happened
a long A - B it should has the characteristics above.
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U/l =Z, Impedance

UJ/I Cos(p, = Z, CosP, = R, Resistive

U/I Sin@, = Z, Sin(, = X~

LA il =Y Admitance

I/U, Cos®, =Y, Cos@, =G Conductance

I/U_Sin@_ =Y_ Sin@_=B Suseptance



iX Distance Relays  4flwall <Dl jal

9 B)'@A,;Y\ 54 t\y\ L.uu\
ine (Impedance Relays)
ks Apkal 5 (g ABe L3y
Legin 4y o b L1 A83le Y

Z,, = const.

R If Z< Zop Relay will Operate

Because of Z not f(¢) so
This type of relay need
Directional unit, D - D

D

Making new reconnections on the relay terminals,
the circle can Be moved left, up, right or down.
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According to internal angle in the relay (o) Which

determine Z, ., we can draw the following char.
Line _
Zo B Zop min
> “ Z,=Z,, Cos(o,- o)
op

B =1(a)

” s [

\% > R

This type of relay need
D Directional unit, D - D
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Line

Changing internal angle (o)
We'll obtained deferent
Kinds Of Characteristics

Fora=0

U

L, = Zop Coso, = R,, = const

A 4

/




Distance Relays

900 = Z, = Zop Sin ¢,= X,, = const

4 JX
Line

Z,,

o LAY
Xop
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VIHO Relays
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o=45°

No need directional unit
for this type of relays
This Relay Called MHO
Relay as an Opposite of
OHM Relays.

Relay will operate when Z <7,
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Line Conductance Characteristics




VIHO Relays
X 0=90°
U

Reactance Characteristics

Line
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For MHO Relays (X)




Impedance Relays




Resistance Relays




Inductance Relays




