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Question 1
Zapp = |V, |/|1,1<Z3P . .. Why Doesn’t Relay Trip?

2w 1,=184A pri f 1,=1230A pri
< 0F




Question 2

ZXxP Setting Range is 0.05 — 64 Ohms Secondary.

What is the smallest impedance
the relay can measure?



Recall
Angle of S =
Angle by which
aleads b

P=ReS
P = |a||b*|cos70°

Pis aphase

angle
comparator

P =+ when
a¥0,b#0,and
Angle of S is
0% + 89.9999°




Consider a Simple Radial System

Local Remote
Bus . Bus
>
Es Zs m-Z1L  (1-m)-Z1L




3 Phase
Fault
at
Location m

r = reach

phase only

;" r-Z1L

/ -800



Convert Axis and Z1L to Voltages by
Multiplying by |,




Rotate Back to a Familiar Reference

ﬁ(V) s rZ1L 0 (V)
XA |
CCW 80° m-Z1L | (V)

A phase only




0 = 902 Defines Point on a Circle
r-Z1L-E__@ dV = r-Z1L 1 -Var

= |dV| |V, |cos ©
R'lA

V,,, is the voltage for a fault a location m

© < 90° Operate, © 2 90°? Restrain
A phase only




0 < 90° Means Operate

r'FZ“j,f__'f_____@ dV = r-Z1L 1y -Van,

X 1a [ X

P =Re [dV'V,. *] = |dV] |V, |cos ©

A phase only



Self Polarized vs. V Polarized

1mem

P=Re[dV'V, cm ]

= |dV| |V |cos ©

1mem

A phase only



Faultatm=r
M- Z1Lla=rZ1L"la

dWt=0=rZ1L"1p - Vam

Rla

Z1S ' P=|dV] |V
A phase only | No Operate

lcos©=0

1mem




Faultatm<r

dV =r-Z1Llp - Vam

R'lA

218" p=|av] |V
Aphaseonly | =4 Qperate

1mem | €OS ©




Faultatm>r
Vam=m-Z1L-l
r-Z1L 14 dV =rZ1L 15 - Vam
X a

V1mem

R'lA

P=|dV||V
= - Restrain

|cos ©

1mem

A phase only




VFAU IT = VPREFAU LT

P =]dV] |V;peml cos B

dV =12.6ei72° ¢6.7ei24° — 67ei%° = 64¢i100°
Vlmem = 67ej00

0 = 100°

P = negative = restrain

Z=|V|/ |l| Does Not Make a Distance Relay



Characteristic Mapping

P = Re[dVeV *1=0

1mem

r=Re[VeV,  _ *]
Re [Z, eleV

1mem ]

+V =V

1mem

+ denominator = 67

= Reliable for
m = 0 faults



VAR VB YCIY) 1A 1B IC

WALy Uy T T

als

Digit

MABD — | Rd (1 £ ZIANG))-((IA — IB))-(VPOLVa — VPOLVb)]| + .00001

MAB :=

Rc[(VA — VB)-(VPOLVa — VPOLVbﬂ
MABD

MAB = 0

Z3P(MAB) = ( 0

if |MAB| > 12.6 )
1 otherwise
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