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High sensitive ground fault location in a low-resistance grounded system

LIAO Fangqun?, LI Haifeng®, CHEN Jiaquan?, LIANG Yuansheng*, WANG Gang*
(1. School of Electric Power, South China University of Technology, Guangzhou 510640, China;
2. Guangzhou Power Supply Bureau, Guangdong Power Grid Co., Ltd., Guangzhou 510620, China)

Abstract: When High-Impedance Grounded Faults (HIGFs) occur in Low-Resistance Grounded Systems (LRGSs), it is
difficult to locate the fault reliably, because of its small fault current. Symmetrical components and a current branching
coefficient are used to analyze the characteristics of three-phase current power frequency variations. The analysis shows
that the current power frequency variation in the faulty phase of upstream fault points is much larger than that of healthy
phases, while the current power frequency variations in the hree-phase of downstream fault points and healthy lines are
approximately the same. From this, a highly sensitive HIGFs location method based on the phase current power frequency
variation ratio is proposed. A large number of simulations developed on platform PSCAD/EMTDC indicate that the
proposed method can locate the fault quickly and reliably, even when the fault impedance value reaches 2 000 Q. It only
uses the current signal, and this is easy to implement.
This work is supported by the Natural Science Foundation of Guangdong Province (No. 2021A1515010631).
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Fig. 1 Networks of normal operation and fault superimposed
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Fig. 3 Fault location flowchart
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Table 3 Location results of phase-a-to-ground fault at F1
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i 3 F L MR TR L P Bl e

Rf/ Q Dl D4 Dll D2 g£ E% B:Eﬁ
10 1206 1.7 15 19 1 D,
300 1202 18 15 19 1 D,
500 119.8 1.8 15 19 1 D,
1000 118.8 17 15 19 1 D,
1500 117.8 17 14 19 1 D,
2000 116.6 1.7 15 1.9 1 D,

7 6 YIRRZ 3 B Fo 22 b ABIEMBEPFEAR M SE R
Table 6 Location results of phase-a-to-ground fault
at F2 when cutting off feeder 3

oy E AL THE R L P B e
Ri/Q D, D, D, D, D, D, i XB
10 1.8 17 256 443 19 19 4 D,
300 1.8 17 258 447 19 19 4 D,
500 1.8 17 259 449 19 19 4 D,
1000 1.8 17 263 455 19 19 4 D,
1500 1.8 18 267 461 18 19 4 D,
2000 1.8 22 270 467 19 19 4 D,

4.3 FEIRAFSHETHIMERENR

IS [ SRAE AR 0T BT 77 V2 14 Re sz,
7E Fo 1 a AL B AN R 98 F BEL P SRpH e b e,
FIEEL 1 kHz. 2 kHz F11 4 KHz (R FES2 61 A L i
AT RAED T 3R 7 45 R RERFE A Wb i b
ARSI 2 Doy Do MR AR 2R RS b BRI 23 Dy
TAS B AH EL IR AR AL B U A .
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R 7 PERESRETHHEERTNTLEL
Table 7 Phase current power frequency variation ratio
with different sampling frequency

SRR IR TANAR Ak B b
- TR
Ry/Q D» Ds
10 1208 1.9 17
300 121.4 1.9 17
500 121.2 1.9 1.7
1 kHz
1000 121.1 1.9 16
1500 120.6 1.9 16
2000 119.8 1.9 16
10 120.8 1.9 17
300 120.2 1.9 18
500 1196 1.9 18
2 kHz
1000 118.1 1.9 18
1500 116.6 1.9 18
2000 115.1 1.9 17
10 120.8 1.9 17
300 1205 1.9 18
500 120.1 1.9 18
4 kHz
1000 119.1 1.9 17
1500 118.1 1.9 17
2000 117.1 1.9 17
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