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Digital Distance Relay with Adaptive Protection Zone
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LGIS Electrotechnology R&D Center

Abstract - This paper presents the adaptive
setting method of distance relay under the
single line ground fault,

The apparent impedance measured at the
relaying point and actual impedance is different
because of fault resistance and various prefault
loading condition.

For a resistance earth fault detection. relay
setting zone is adaptively changed with
measured load current and bus voltage at the
relaying point to avoid maloperation.
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ZA- IA+K0'3IQ (1)
A7I, = Ko = (Zre-Zu1) / 3Zu1

{zero-sequence compensation factor)

Za = A Phase impedance
Is = A Phase line current

Vs = A Phase line voltage

Z1o = Zero-sequence line impedance
ZL1 = Positive-sequence line impedance
Ip = Zero-sequence current
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1% 1. Ground fault model(Two-terminal)
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13 2. Impedance diagram for a

resistive fault
3. HalAI®I|e Adaptive Zone
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13 3. Sequence component diagram for resistive
‘a' phase to ground fault
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_ _ Imag(Z ) _
Rya = Real(Z ) fan(d 1) ,0,=4=27  (10)

almag(Z; ) — Imag(Z oy 1) )

— tan 1

g n-1= tan ( Real(ZA(n_l)) (11)

9 = tan"( Imag(ZA(n—l))_Imag(ZAjﬁ) (12)
(n} Real{Zacn) — Real(Zagn - n)
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19 4. Adaptive setting Zone
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1% 5. Flow chart for adaptive relay setting
algorithm
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* System Parameters

Zsia = 0.5334 + j4.1126 @
Zsoa = 1.8712 + j10.0961 @
Zsig = 0.5929 + j4.9798 2
Zsop = 2.3598 + j11.6198 2
Ziui = 0.0436 + j0.3445 2/km
Zwo = 0.2380 + j1.0443 Q/km

a =07 Ry =508 ,8=17T
Line length @ 25 km

1% 6. The apparent Impedance at the
relaying point
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1Y 7. Protection Zone and apparent impedance
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29 8. Ground relaying elements

4-1. Source Impedance 4%
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*®  Relay setting

~ User setting

~e- Real system

Z1%¥ 9. The apparent impedance to various source

impedance(Zsos/Zs1a = Zson/Zs1s)
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1% 10. The apparent impedance to various source
impedance(Zsoa/Zs1a < Zson/Zsin)
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