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Agent-Based Distance Relaying Algorithm for Phase—-to—Ground Faults

Eari

(Seung Ho Hyun - Bu Gun Jin - Seung Jae Lee)

Abstract - This paper presents a distance relaying algorithm for phase-to-ground faults in transmission lines under
Multi-Agent protection environment. In normal condition, a distance relay agent stores the latest states, e.g., voltage of
source side, voltage of the opposite side and the loading conditions, etc., through communication between the agents.
Once a fault occurs, the relay calculates the fault location using the knowledge about the states just before the fault
happens. This stand-alone operation is to improve reliability under the fault condition at which the accuracy or time
required for communication may not be guaranteed. The mathematical expression of fault location is derived through loop
analysis, before hand, in the manner that both fault current from the opposite end and fault resistance are included
implicitly so that their effects are minimized. The suggested algorithm is applied to a typical transmission system with

two power sources on both ends to show its effectiveness.
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Table 1 System data of the studied system

T % impedance[chm]
Self impedance 1084 + j 57.78
4 Mutual impedance 6.48 + j 23.33
2 Self impedance 0.98 +j 6.10
Mutual impedance 045 +j 1.99
Self impedance 1.18 +j 7.19
Z Mutual impedance 059 +j 2.21
Zs-1, Self impedance 35+151
ZrL Mutual impedance 0

x 2 He|AH& 2% [%]
Table 2 Fault location estimation errors

17 A 3Hohm}

0 10 20 30 40 50

10  0.001 | 0.016 | 0.014 | 0.096 | 0.231 | 0.424
20 § 0.002 | 0.035 | 0.014 | 0.069 | 0.219 | 0.440
30 | 0.001 | 0.066 | 0.061 | 0.022 | 0.190 | 0.449
o3 40 | 0.002 | 0.117 | 0.140 | 0.062 | 0.127 | 0.437

A% 50 | 0.009 | 0.205 | 0279 | 0.217 | 0.006 | 0.373
(km] 60 | 0.021 | 0.363 | 0537 | 0520 | 0.288 | 0.187
70 | 0.040 | 0673 | 1.054 | 1.148 | 0.914 | 0.303
80 | 0.067 | 1.351 | 2.180 | 2510 | 2.302 | 1.496
90 | 0.108 | 2.855 | 4.052 | 4.223 | 3744 | 2.718

100

2EAE[km]

| HAQ] oo ~B~qp 20 " 730 “® 40 ~® 50

a3 3 HElHA 2%
Fig. 3 Fault focation estimation errors
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