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A novel method of fault line selection and section location based on
the input and cutoff of medium resistance
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(1. College of Electrical Engineering & New Energy, China Three Gorges University, Yichang 443002, China; 2. Key Laboratory
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Abstract: An arc suppression coil-grounded system with medium resistance increases the availability of information for
fault line selection and section location. This paper proposes a novel method of fault line selection and section location
based on the increment coefficient of power frequency. It analyses the input time and the cutoff time of medium resistance
when the system fails and explains the fault characteristics and differences of power frequency information of zero
sequence current between the input and the cutoff of medium resistance. Research shows that the zero-sequence current
component of a fault line increases rapidly and the zero-sequence current component of a healthy line decreases. The zero
sequence current component of a fault section upstream increases rapidly and downstream it decreases. Aiming at the
difference, the half cycle integral values of zero sequence current component are calculated as an increment coefficient of
power frequency K. Based on the comparison of the K value of the fault line and a healthy line, and the K value between
upstream and downstream in the fault section, the method achieves fault line selection and section location. A hybrid
cable-overhead line system simulation model is established in Matlab/Simulink, and results verify the effectiveness of the
fault line selection and location method.
This work is supported by the National Natural Science Foundation of China (No. 52077120).

Key words: arc suppression coil grounded system; parallel medium resistance; fault line selection and location; power
frequency component of zero sequence current; increment coefficient
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Fig. 1 Schematic diagram of single-phase grounding fault of arc
suppression coil in parallel with median resistance system
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Fig. 2 Equivalent circuit diagram of transition process
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Fig. 3 System equivalent circuit diagram
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Fig. 5 Fault line selection flowchart
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Fig. 7 Sound line zero sequence current waveform
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Table 1 Line selection results under different

cP e B RR

transition resistances in Ls fault
Ry/Q K1 Kz Ks Ks Ks g%
0 0.99 0.98 1.00 0.99 242 IEHf
100 0.96 0.93 0.96 0.95 1.83 IEHf
300 0.87 0.87 0.84 0.85 1.58 1ETf
500 0.74 0.75 0.73 0.78 1.31 1ETf
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Table 3 Section locating results under different
transition resistances

Ry/Q Kas Kac Keo Koe Ker AP
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500 1.15 0.43 0.45 0.44 0.44 1E

5 5

A TAR R — 5 528 1/ it
RGN R R R L A E AL AT, (A,
BTSRRI R PR, 75T AR A gt — 2Dt
TCEIRT

1) H il B sy g e 2 s i 2 —, A
SCPTR T BORREAE — B Rz, H
H 3 e PEL e 2545 5 5 » TR e B AR AL
AR A el m, EIIFIE R, it
B R IE A LR S prims 2T Wi

2) RS R B AR R B, B
X7 FORBEINAREL SR AT AR O AR,
5 SLPREERBAT A — e . AN A KR
BREIREATCK, B2 o BVRE A e
ZERAIE.




-64 -

CEEL R R

B3R

=1 SEHEMERN 0 Q TR HFER R

Table 1 Fault current when the transition resistance is 0 Q

— FFERHLHIQ

100 300 500

0 30.56 20.97 7.97 6.94

+5 34.58 24.52 8.86 7.85

-5 33.49 24.29 8.75 7.68
+10 36.21 26.28 9.75 8.26
-10 36.17 26.02 9.84 8.52
+20 38.36 29.62 10.65 8.96
-20 38.47 29.74 11.07 8.54

2 EERREN 150 Q FHEIEFERRE

Table 2 Fault current when the transition resistance is 150 Q

Po— FH IR PH/Q

100 300 500

0 20.35 12.24 5.47 404

+5 23.24 13.57 6.86 4.85

-5 23.36 13.35 6.75 4.68
+10 25.32 15.21 7.72 5.06
-10 25.69 15.65 7.61 5.12
+20 29.36 18.62 8.65 6.54
-20 29.47 18.74 8.07 6.33

# 3 idERAN 300 Q RTRUEIERFRE

Table 3 Fault current when the transition resistance is 300 Q

1% RS
100 300 500
0 12.42 7.24 3.96 3.14
+5 12.94 7.97 4.56 3.84
-5 12.83 8.42 4.74 3.62
+10 13.54 9.31 5.53 4.21
-10 13.63 9.61 5.54 4.36
+20 15.54 10.62 6.14 474
-20 15.35 10.23 6.23 5.01
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