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Fig.2 Composite sequence network diagram of earth faults occurred in different
phases of two feeders connected to the same bus
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Table 1 The results of fault line selection
(Ry=R,=10Q)

L/ 1/ Uyio/ vegk
! 2 Mo Kml KmZ Km3 Km4 gﬁa
km km v 2

1 1 3034.17 1.00 1.31 96.22 96.07 L;.L,
1 13 3217.31 1.00 1.31 61.78 61.66 L;.L,
1 25 312517 1.00 131 56.23 56.16 L;.L,
11 1 363092 1.00 1.31 53.66 53.53 L;.L,
11 13 2859.78 1.00 1.31 51.92 51.78 L;.L4
11 25 2260.06 1.00 1.31 60.17 60.04 L;.L,

25 1 445444 1.00 131 37.26 37.12 L;.L,
25 13 3695.07 1.00 1.31 3548 3532 L;.L,
25 25 3003.60 1.00 1.31 39.90 39.75 L;.L,
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Table 2 The results of fault line selection
(Ry=R,=1000 Q)

1 1 1308.13 1.00 1.31 3.43 3.40 L;.L,
1 13 117193 1.00 1.31 3.48 345 L;.L,
1 25 919.21 1.00 1.31 3.51 348 L3.L,
11 1 955.62 1.00 1.31 334 332 L3I,
11 13 942.16 1.00 1.31 3.39 336 L;.L,
11 25 935.81 1.00 1.31 342 338 L3.L,

25 1 958.39 1.00 1.31 3.31 330 L;.L,
25 13 94506 1.00 1.31 3.36 334 L3,
25 25 93879 1.00 1.31 3.39 336 L3,
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Table 3 The results of fault line selection
under different fault resistances

Ry/  Ry/ Uy’ ek
AR MO Ky K K K )
Q Q v " ? } R

10 10 3038.39 1.00 1.31 47.84 47.69 L;.L,
10 100 471372 1.00 1.31 11.14 11.03 Ls.L,
10 1000 593454 1.00 1.31 391 322 L3,
100 10 460875 1.00 131 9.80 9.74 L;.L,
100 100 2905.19 1.00 1.31 9.89 9.75 L;.L,
100 1000 450294 1.00 1.31 3.95 3.02 L;.L,

1 000 10 5953.15 1.00 131 324 4.61 L.l
1000 100 450546 1.00 131 3.07 477 L;.L,
1000 1000 94293 1.00 1.31 3.54 3.47 L;.L,
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Table 4 The results of fault line selection under diffe-
rent arcing suppression coil compensation degrees

v/ Unoy/ TELR
( o ) \Y Kml sz Km3 Km4 25%

-10 2860.78 850 1.00 1.48 7.69 L;.L,
-5 285451 856 1.00 1.48 7.67 L;.L,
0 2847.23 8.61 1.00 148 7.65 L,.L,
5 2840.34 8.67 1.00 1.48 7.64 L,.L,
10 283283 872 1.00 148 7.63 L;.L,
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Table 5 The results of fault line selection under
different number of outgoing lines

s Uyio)/ s
iﬁ Mo K., Kp, K, Ky %ﬁéﬁ
ot v %k

10 3579.41 1.00 1.32 29.85 22.42 L;.L,
11 3563.39 1.00 1.32 29.66 23.05 L;.L,
12 354996 1.00 1.32 30.33 22.99 L;.L,
13 3561.20 1.00 1.32 29.85 22.85 L;.L,
14 3552.84 1.00 1.32 30.26 21.93 L;.L,
15 354271 1.00 1.32 30.70 21.61 L;.L,
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Fault line selection method for earth faults occurred in different phases of two feeders

connected to the same bus based on the ratio of zero-sequence admittance amplitude
HAN Jie, LIU Zhiyong, ZHOU Qilin, TONG Rui, LING Yuchang, LIANG Guokai
( Guangzhou Power Supply Bureau of Guangdong Power Grid Co.,Ltd. , Guangzhou 510620, China)

Abstract: When the earth faults occur in different phases of two feeders connected to the same bus in the resonant grounding
system , the conventional fault line selection devices are inaccurate. To address the difficulties of fault line selection in the earth
faults that occurred in different phases of two feeders connected to the same busbar for resonant grounding system, the line zero-
sequence admittance is calculated by the zero-sequence current at the first end of the line and the zero-sequence voltage of the
bus. The analysis of the fault characteristics indicates that,the zero-sequence admittance amplitude in faulty lines is larger than
that in the non-faulty line, and this characteristic also appears in the high-impedance grounding faults. Based on the ratio of
zero-sequence admittance amplitude,a fault line selection method for earth faults occurring in different phases of two feeders
connected to the same bus in a resonant grounding system is proposed. The difference in zero-sequence admittance amplitude
between fault and non-fault lines is used to establish a line selection criterion, which allows all fault lines to be selected. The
results simulated by PSCAD confirmed that the proposed method works effectively, with high accurary. This method is not
affected by the fault location and the compensation degree of the arc suppression coil, and it can also withstand high fault
resistances.

Keywords : resonant grounding system;faults of two feeders connected to the same bus ;earth faults occurred in different phases;

zero-sequence admittance ;the ratio of amplitude ;fault line selection
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