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A new method of fault location with two-terminal data for four-parallel transmission lines
on the same tower

ZOU Hao', YU Zhongan', WU Biao', TAI Nengling®
(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 Jiaotong University, Shanghai 200240, China)

Abstract: Based on distributed parameter model of transmission lines, this paper proposes a new fault locating practical
algorithm suitable for the four-circuit transmission line on the same tower differential protection device. Firstly, the
transmission line parameters are carried out phase-mode transformation, independent double-ended with the positive
sequence fault components are selected, and according to the theory of establishing a dual-port transmission line fault
location equation, the accurate fault location is obtained. The method is simple and has less calculation amount, which
avoids the complex process of a general ranging method, such as calculating the hyperbolic functions, transcendental
equations, Newton iterative method and search methods. PSCAD/EMTDC simulation results show that the algorithm has
high fault accuracy, and is immune to fault distance, transition resistance, fault type and power angle difference of double
sides power sources, so it has practical value of engineering.
This work is supported by National Natural Science Foundation of China (No. 51177066).
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Fig. 1 Structure of four-parallel lines on the same tower
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Fig. 2 Impedance model of parameter-balanced

quadruple-lines on the same tower
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Fig. 3 Double terminal IT type equivalent circuit of

transmission line
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Fig. 4 Double terminal IT type equivalent circuit of

fault in transmission line
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Table 1 Decoupled parameters of impedance and admittance
Lk 28 ST ZIF B RIQ IEJFZH RIQ TP S R/Q
e 0.998 5+j3.444 5 0.034 8+j0.416 2 0.034 8+j0.416 2
y f 0.034 8+j0.416 2 0.034 8+j0.416 2 0.034 8+j0.416 2
PS5 . . .
g 0.034 8+j0.416 2 0.034 8+j0.416 2 0.034 8+j0.416 2
h 0.034 8+j0.416 2 0.034 8+j0.416 2 0.034 8+j0.416 2
e 1+4j7.856 9 14j27.743 9 14j27.743 9
y 4 f 14j27.743 9 14j27.743 9 14j27.743 9
TS0 ] ] ]
g 1+4j27.743 9 1+4j27.743 9 1+4j27.743 9
h 14j27.743 9 14j27.743 9 14j27.743 9
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Table 2 Results of fault location on different fault type and position

R R S km

et RIS R Y FRRHIRS R
30 90 140 160

1AG 30.566 90.253 140.184 159.973 0.092 0.283
TIABG 29.931 90.055 140.192 160.228 0.027 0.114
TABCG 29.552 89.972 140.333 160.491 -0.013 0.245
TIAIIBG 29.931 90.055 140.192 160.228 0.096 0.114
TAIIBCG 29.552 89.972 140.333 160.491 -0.013 0.245
TAITABCG 29.444 89.957 140.404 160.599 -0.021 0.299
IBCITABCG 29.326 89.942 140.474 160.717 -0.028 0.358
TAIIBIIICG 29.552 89.972 140.333 160.491 -0.013 0.245
TAIIBIICIVABCG 29.244 89.939 140.514 160.800 -0.030 0.400
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Table 3 Influence of fault impedance on fault location [2]
st R Q DIEEZE R /km HIXHRZE %
0.01 40.644 0.322
1 38.001 -0.999
10 39.944 -0.028
IAG
50 41.238 0.619
100 41.673 0.836 [3]
200 41.901 0.950
0.01 98.060 -0.97
1 101.559 0.779
10 100.148 0.074
IBHICG
50 100.081 0.040
100 100.119 0.059
200 100.043 0.021
4 TREIRIRTH A ZE XN RS RAY R0 (4]
Table 4 Influence of power phase shift on fault location
R RGhfn°)  WEEGRAm  AIRHEZE%
0 70.227 0.113
IIBG 30 70.923 0.461
60 71.335 0.667
0 69.950 -0.025
IBHICG 30 70.651 0.325 (5]
60 70.951 0475
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