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Fig.1 System with Fig.2 Inverted positive

parallel T-type lines sequence network
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Fig.3 Inverted positive sequence voltage
distribution of faulty branch XT
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Fig.4 Flowchart of fault detection
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Tab.1 Simulative results of fault locating using inverted positive sequence electrical measurements

i A Sl 1Y

s s ey DGO dih=a)dil=o) A s
X 20 1AG 19.995 7 42.000 2 24212 4 X % 19.995 7 0.008 6
X 20 IBCG 19.992 3 42.000 6 24252 8 X % 19.992 3 0.015 4
X 20 TABCG 19.994 5 42.000 6 243154 X % 19.994 5 0.011 0
X 20 IATAG 19.996 4 41.993 5 242415 X % 19.996 4 0.007 2
X 20 IABIICG 19.995 4 42.001 6 24.128 5 X %% 19.995 4 0.009 2
X 45 IBC 1 BCG 44.998 3 41.998 3 24571 9 X % 44.998 3 0.003 4
X 45 IABCT A 44.997 6 41.996 8 242145 X % 44.997 6 0.004 8
X 45 IABCT ABG 44.998 7 41.994 5 24.715 5 X % 44.998 7 0.002 6
X 45 IABCTABCG  44.998 1 41.997 9 24.541 6 X % 44.998 1 0.003 8
Y 35 IABG 50.000 3 34.997 3 24.654 1 Y % 34.997 3 0.006 4
Y 35 IABCG 50.000 2 34.994 7 24.441 2 Y % 34.994 7 0.012 6
Y 35 IABI CG 49.994 3 34.995 8 24.745 2 Y % 34.995 8 0.010 0
Y 35 IBCTBCG 49.992 5 34.996 6 24.163 6 Y % 34.996 6 0.008 1
Y 35 IABCTABCG ~ 49.995 4 34.997 3 24.716 2 Y % 34.997 3 0.006 4
Z 16 IABG 49.994 5 42.000 5 15.994 5 7 7 15.994 5 0.022 9
A 16 IABCG 49.994 1 42.000 6 15.994 1 7 %3 15.994 1 0.024 5
z 16 IABTI CG 49.996 7 41.992 4 15.996 7 Z % B 15.996 7 0.007 8
z 16 IBC 11 BCG 49.994 3 41.991 6 15.994 3 Z % 15.994 3 0.023 7
Z 16 IABCTABCG  49.997 1 41.998 1 15.997 1 7 %% 15.997 1 0.012 1
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Tab.2 Simulative results of fault locating for faults near T'
yR———

HOH MR e A =30d(h=42) il =20) S v/
X 46 IBC 1 BCG 45.998 1 41.998 2 24.584 7 X 32 Bk 45.998 1 0.003 8
Y 38 IABCIIABCG  49.998 6 37.997 8 24.213 8 Y %3 37.997 8 0.015 4
Z 20 IATBCG 49.997 9 41.997 6 19.996 9 Z %% 19.996 9 0.012 9
T - IBC I BCG 49.997 1 41.997 7 24.635 8 T 3¢ B MO -
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Tab.3 Simulative results of fault locating with different transition resistances

W S WO B/ km 2 dy(Ly=50)/km dy(Ly=42)/km d,(L,=24)/km ¥ 45 55/ km R2 /%
X 20 TABG 19.992 7 42.000 4 24378 2 X 37 19.992 7 0.014 6
X 45 IBCIIBCG 44,997 2 42.000 1 24743 5 X 37 44997 2 0.005 6
Y 35 TABII CG 35.996 4 42.000 2 243752 X 1% 35.996 4 0.008 5
Y 35 IABCG 35.994 6 41.994 2 24.244 7 X 7% 35.994 6 0.012 8
VA 16 IABCITABCG 15.998 2 42.000 7 24.865 4 X %% 15.998 2 0.007 5
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Fault locating algorithm for T-type lines with parallel transmission
lines on same pole at three sides
TIAN Yu,FAN Chun-ju,GONG Zhen- dong
(Department of Electrical Engineering,Shanghai Jiaotong University, Shanghai 200240 ,China)

Abstract: The inverted positive sequence network is built according to the characteristic of the

parallel transmission lines on the same pole,and the accurate fault locating method based on the

inverted positive sequence current is proposed. The electrical measurements of the inverted positive

sequence network of parallel T-type lines have the complete characteristics of the electrical measure-

ments of the positive sequence network of single T - type line,which are used to locate the fault.

When fault occurs on parallel T-type lines,the inverted positive sequence voltage of the fault point

calculated by the electrical measurements of the faulty branch bus is equal to that calculated by the

equivalent inverted positive sequence electrical measurements of node 7T,based on which,the fault is

precisely located. EMTP simulations indicate that this fault locating algorithm is correct and more

suitable for T-type lines with parallel transmission lines on same pole. lis precision is not affected

by the factors of faulty branch,fault type,system operating mode and transition resistance.

Key words: inverted sequence current; T-type line; parallel transmission line; fault locating



