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A new fault locating of T-type transmission line consisting of four parallel-line and double circuit

YU Zhong-an', CHENG Ming-zhao', GUO Pei-yu', TAI Neng-ling’
(1. School of Electrical Engineering and Automation, Jiangxi University of Science and Technology, Ganzhou 341000, China;
2. School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Based on the characteristics of mixed lines composed by four-circuit lines and double-circuit lines on the same tower, the
corresponding inverted-sequence positive sequence networks are proposed. on the basis, this paper combines with negative current
and positive current and uses the relationship that the negative and positive voltage from bus beginning terminal of fault branch to
fault point is equal to the voltage from the 7 branch node to fault point to derive the fault location equation. According to the solution
of the equation, its fault side and fault locating are detected simultaneously. Results of PSCAD/EMTDC simulation verify that the
new scheme is accurate and not influenced by fault type, transition resistance, system operating mode and other factors on locating
precision.
This work is supported by National Natural Science Foundation of China (No. 51177066 and No. 51377104).
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Fig. 1 System structure
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Fig. 2 Differential sequence positive sequence network when
partial inner fault occurred on four-parallel lines
on the same tower
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Fig. 3 Differential sequence positive sequence network
when partial inner fault occured on Y side of double-parallel

lines on the same tower
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Fig. 4 Differential sequence positive sequence network

when partial inner fault occured on Z side of double-parallel
lines on the same tower
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Fig. 5 Flow chart of fault locating
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Table 1 Line parameters of XYZ side

\ N \ RGIEF RAETF LRtk ALK LRtk ALK LRtk ALK
LS K km : -
4/ Hik7ne) A FHPT/(Q/km) AR BHAL/(Q/km) L BHAT/(Q/km)
X2 100 j25 j40 0.1151+j0.6685 0.08031+j0.2524 0.08031+j0.2524
Y NS4 140 j25 j40 0.1229+0.6635 0.08827+j0.2662 0.08827+j0.2662
Z M4 150 j25 j40 0.1229+0.6635 0.08827+j0.2662 0.08827+j0.2662
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Table 2 Fault locating simulation results with different transition resistances

[ estl B HPEB/Q  d(L=100ykm  d(L,~140)km  d.(L=150)km U ﬁ& . R7E/%

km Fr R
0.01 20.026 3 NaN NaN X 200263  0.009 1
20 200 20.016 9 NaN NaN X 200169  0.0058
XTag 500 20.011 2 NaN NaN X 200112  0.0038
0.01 59.989 4 NaN NaN X 599894  0.0036
60 200 59.993 9 NaN NaN X 59.9939  0.002 1
500 59.993 2 NaN NaN X 599932 0.0023
0.01 20.026 6 NaN NaN X 200266  0.009 1
20 200 200153 NaN NaN X 200153 0.0052
X1 e 500 20.0152 NaN NaN X 200152 0.0051
0.01 59.988 1 NaN NaN X 599881  0.0041
60 200 59.992 8 NaN NaN X 59.9928  0.0024
500 59.990 2 NaN NaN X 59.9902  0.0034
0.01 20.025 1 NaN NaN X 200251  0.0086
20 200 20.035 8 NaN NaN X 200358  0.0123
X1 agco 500 20.046 0 NaN NaN X 200460  0.0158
0.01 59.9813 NaN NaN X 599813  0.0064
60 200 59.993 3 NaN NaN X 599933  0.0023
500 59.993 1 NaN NaN X 599931  0.0023
0.01 20.026 5 NaN NaN X 200265  0.009 1
20 200 20.0354 NaN NaN X 200354 0.0122
X1 allag 500 20.045 5 NaN NaN X 200455  0.0156
0.01 59.990 5 NaN NaN X 59.9905  0.0032
60 200 59.9809 NaN NaN X 59.9809  0.0065
500 59.9725 NaN NaN X 599725  0.009 4
0.01 20.016 0 NaN NaN X 200160  0.0055
20 200 20.026 1 NaN NaN X 200261  0.0090
X1gllcg 500 20.026 5 NaN NaN X 200265  0.009 1
0.01 59.990 7 NaN NaN X 59.9907  0.0032
60 200 59.9813 NaN NaN X 599813  0.0065
500 59.9752 NaN NaN X 599752 0.008 6
0.01 20.026 5 NaN NaN X 200265  0.009 1
20 200 200189 NaN NaN X 200189  0.0065
X1 4 Tallleq 500 20.011 7 NaN NaN X 200117  0.0041
0.01 59.970 3 NaN NaN X 599703  0.0102
60 200 59.981 4 NaN NaN X 599814  0.0064
500 59.993 4 NaN NaN X 59.9934  0.0022
0.01 200159 NaN NaN X 200159  0.005 4
20 200 20.026 9 NaN NaN X 200269  0.009 2
X T allgllcIV apco 500 20.037 1 NaN NaN X 20.0371  0.0127
0.01 59.986 9 NaN NaN X 599869  0.0045
60 200 59.991 1 NaN NaN X 59.9911  0.003 1
500 59.990 9 NaN NaN X 59.9909  0.0032
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km Fr bR
0.01 NaN 30.058 1 NaN Y 300581  0.0201
30 200 NaN 30.066 1 NaN Y 300661  0.0227
Y1 ag 500 NaN 30.0757 NaN Y 300757  0.0261
0.01 NaN 79.993 2 NaN Y 799932 0.002 4
80 200 NaN 79.987 4 NaN Y 799874  0.004 4
500 NaN 79.9779 NaN Y 799779  0.007 7
0.01 NaN 30.057 3 NaN Y 300573 0.0197
30 200 NaN 30.0659 NaN Y 30.0659  0.0228
Y1 seG 500 NaN 30.065 0 NaN Y 300650  0.0223
0.01 NaN 79.985 6 NaN Y 799856  0.0050
80 200 NaN 79.990 4 NaN Y 79.9904  0.0033
500 NaN 79.989 8 NaN Y 79.9898  0.003 6
0.01 NaN 30.055 6 NaN Y 300556  0.0191
30 200 NaN 30.0479 NaN Y 30.0479  0.0165
YT agco 500 NaN 30.039 4 NaN Y 300394 0.0135
0.01 NaN 79.991 3 NaN Y 799913 0.0030
80 200 NaN 79.984 8 NaN Y 79.9848  0.0052
500 NaN 79.978 0 NaN Y 79.9780  0.007 6
0.01 NaN 30.053 6 NaN Y 300536  0.0184
30 200 NaN 30.0459 NaN Y 30.0459  0.0157
Y1l ag 500 NaN 30.040 6 NaN Y 300406 0.0141
0.01 NaN 79.975 5 NaN Y 799755  0.008 4
80 200 NaN 79.986 5 NaN Y 79.9865  0.0047
500 NaN 79.997 6 NaN Y 79.9976  0.0009
0.01 NaN NaN 69.998 9 Z 69.9989  0.000 4
70 200 NaN NaN 69.985 6 Z 69.9856  0.0049
Z llac 500 NaN NaN 69.976 6 Z 69.976 6  0.008 1
0.01 NaN NaN 99.994 3 Z 99.9943  0.0019
100 200 NaN NaN 99.986 1 Z 99.9861  0.0048
500 NaN NaN 99.9759 Z 99.9759  0.0083
0.01 NaN NaN 69.995 8 Z 69.9958  0.0015
70 200 NaN NaN 69.987 3 Z 69.9873  0.0044
Z llpca 500 NaN NaN 69.977 2 V4 69.9772  0.0079
0.01 NaN NaN 99.989 4 Z 99.9894  0.003 7
100 200 NaN NaN 99.997 6 Z 99.9976  0.0009
500 NaN NaN 99.989 7 Z 99.9897  0.003 6
0.01 NaN NaN 69.993 5 Z 69.9935  0.0022
70 200 NaN NaN 69.986 8 Z 69.9868  0.0046
Z Ml apca 500 NaN NaN 69.976 7 V4 69.9767  0.008 1
0.01 NaN NaN 99.974 4 Z 999744  0.008 8
100 200 NaN NaN 99.985 8 Z 99.9858  0.0049
500 NaN NaN 99.993 1 Z 99.9931  0.0023
0.01 NaN NaN 69.985 8 Z 69.9858  0.0049
70 200 NaN NaN 69.993 9 Z 69.9939  0.002 1
2141V xg 500 NaN NaN 69.9857 Z 69.9857  0.0049
0.01 NaN NaN 99.976 1 Z 999761  0.008 2
100 200 NaN NaN 99.9859 Z 99.9859  0.004 8
500 NaN NaN 99.996 2 Z 99.9962  0.0013
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Table 3 Fault locating simulation results with high transition resistances for the near 7

BB MCBEAIE/km d(L=100)km  d(L,=140)km  d(L~=150)km  HBEOUFINT  WOERIEEAm REE/%
X 96 96.011 9 NaN NaN X 96.011 9 0.004 1
Y 136 NaN 135.977 4 NaN Y 135.977 4 0.007 8
Z 146 NaN NaN 145.948 8 Z 145.948 8 0.017 7
T - NaN NaN NaN T
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