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A new method of fault line selection for incomplete-journey four-jointed parallel line on the same tower

SHU Qiao-jun, CHEN Song-shi, FAN Chun-ju, BAI Heng-yuan
(School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: According to characteristics of the differential sequence component of four-jointed parallel line (FIPL) inner fault, a method
of judging fault section using differential sequence current and positive sequence current of FJPL is proposed. Taking the magnitude of
voltage of the buses between FJPL and the other two single lines calculated from normal line as reference value, setting the mutational
voltage parameters, the fault line can be judged. Combined with the characteristics of positive sequence current of branch fault line, the
fault line selection for the across-the-line fault of FJPL can be realized, and a novel fault line selection method applicable to
incomplete-journey FJPL is obtained. The results of ATP simulation verify the correctness of the method, and show that it can eliminate
the effects of such factors as faulted resistance, system operating mode and system resistance changing completely, and can solve the
fault line selection problem in incomplete-journey FIJPL system.
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Fig.1 Diagram of system structure
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Tab.1 Simulation data of four-jointed parallel line external fault

MO SERREEES /km bR/ Q0 1 Iy l, AU, AU, = ﬁly 372
10 182 099 0.56 225.4 0.75 302>1 Y
% 100 098 121 071 185.9 0.60 308>1 Y
Ve 10 442 427 178 81.6 1.24 66>1 Y
100 100 247 408 113 50.6 0.71 71>1 Y
10 126 094 107 460.6 104.8 4.4>1 Y
% 100 151 112 1.00 386.4 103.7 3.7>1 Y
Yreo 10 403 675 1.08 339.7 125.7 2.7>1 Y
180 100 543 822 199 285.1 119.4 2.4>1 Y
10 0.65 094 036 489.0 1.34 365>1 Y
% 100 0.65 094 036 489.0 1.34 365>1 Y
Y aBce
10 259 502 159 189.7 0.39 487>1 Y
180 100 259 502 159 189.7 0.39 487>1 Y
10 191 181 056 3.43 34.6 0.10<1 z
% 100 191 098 0.36 3177 279.8 0.11<1 z
2 10 449 283  1.06 35.50 157.4 0.23<1 z
120 100 227 126 138 37.71 132.2 0.29<1 z
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Tab.2 Simulation data of four-jointed parallel line internal fault
[ b Mk 1 1 1 1 it
s VEE e I, Iy l, AU, AU, AU, AU, I, [, [, [, o
/ km /Q
0 1222 814 407 224 291 291 291 I
2 100 450 300 150 152 0.86 0.86 0.86 I
e 0 98 65 32 1.06 1.00 1.00 1.00 I
4 100 36 24 12 110 1.04 1.04 1.04 I
0 2296 1531 765 430 2.96 2.96 2.96 I
2 100 1568 1045 523 324 434 434 434 I
frec 0 184 123 61 153 1.20 1.20 1.20 I
. 100 125 84 41 135 113 113 113 I
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