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Faulty line selection based on information in the whole process of intermittent earth fault
in resonant grounding distribution networks

CAI Yinggian', WANG Gang', FAN Chenxi', LI Haifeng', ZHANG Junxiao®
(1. School of Electric Power, South China University of Technology, Guangzhou 510641, China;
2. Guangdong Power Grid Development Research Institute Co., Ltd., Guangzhou 510080, China)

Abstract: During the whole process of intermittent earth fault, the significance of each fault feature changes over time.
This paper presents a faulty line selection method based on information in the whole process of intermittent earth fault.
First the stages of earth fault are divided. Then the algorithms are designed accordingly utilizing the transient component
of selected frequency band (SFB) and the steady component of zero sequence active power, in order to make full use of
both transient and steady fault features in the whole process, and to maximize the effect of each algorithm. Considering
the high-frequency output characteristic of Petersen coil based on thyristor controlled reactor (TCR), a new criterion of
transient power magnitude of SFB is designed to avoid the negative effects of the high-frequency components. According
to simulation results, the proposed method has a high accuracy and reliability in faulty line selection of different kinds of
single-phase-to-ground faults in resonant grounding system with Petersen coil based on TCR, including intermittent earth faults.
This work is supported by National Natural Science Foundation of China (No. 51477057).
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Fig. 1 Zero sequence equivalent circuit
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Table 3 Selection of intermittent earth fault with long intervals
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L4 100 0.0570(L4) 0.0198(L4) 1.00/0.74 L4
L4 700 0.0043(L4) 0.0037(L4) 1.00/0.74 L4
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R}k 400 0.0041(FEZk)  0.0070(EEZk)  1.00/0.73 R

(b) FIHIIGA AT REAE

ks L HSMBZE REMBEZSE ik kR
g HM/Q  BKEEE) BOKEEH) AfEE 4R
L4 100 0.0619(L4) 0.0153(L4) 1.00/0.75 L4
L4 700 0.0114(L6) 0.0011(L4) 0.12/1.00 L4
L5 200 0.0216(L5) 0.0141(L5) 1.00/0.76 L5
L5 500 0.0047(L5) 0.0046(L5) 0.48/0.77 L5
L6 300 0.0110(L6) 0.0063(L6) 0.88/0.77 L6
L6 600 0.0034(L6) 0.0025(L6) 0.57/0.78 L6
N34 10 1.4922(Bk£)  0.0540(EBF4%)  1.00/0.73 Bk
BEZE 400 0.0023(KEZR)  0.0064(FHZk)  0.27/0.75 BRzk

3) IMABENL ST, WEASBEA 20%.

WEEL 45 AR 4 FTR.

T4 MARETIMBELER
Table 4 Selection of intermittent earth fault with white noise
R U ] BAMBSE RARBSE ik 34
ik HBH/Q A0 BN mOREEE)  TEE 453

L4 100 90 0.1793(L4) — 1.00/0 L4
L4 700 T — 0.0019(L4)  0/0.73 L4
L5 200 90 0.0576(LS5) — 1.000 LS
L5 500 0 — 0.0023(L5)  0/0.74 LS
L6 300 {F&  0.0099(L6)  0.0083(L6) 1.00/0.76 L6
L6 600 90  0.0128(L6) — 1.00/0 L6
B 10 0 0.099(F})  0.008(EEZk) 1.00/029 R
B2k 400 AT 0.003(KEZk)  0.005(FR4k)  0.55/0.72 KRk

HIZ 4 R TTIL,  R G A TR A
RS FIERIPTRE - EARFE W, ARl A
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B, At AL R AR e AR
[RIAF 52 21 7 S A 2 idabn hc B AR A, (BT
IRAENS T S U ikt . [RIUE, RV R R S
P T LR IR A RN, 755 Ph it 4
PF RS RE LA H bk % o

4 i
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M HEA TR BRI 7, SR b A R T 2
BRACBE, 7390 F T A B RS ey T A E
FRASH B A D DM B, TG SR &
H b R B ik 2 Ik, Horh, o JOi#E
T I P 0 o E AT 7 28 LA 20 AT R SR, SR
R AEAH T A RE BRI, PR REAT 25l
IRl M P ) T8, 3 i e AR e AN ] 2
T OL T R L HERPEA REEE . 205 BIRHIE, A3
FIrade e Jiont 1 AR CTH Ik Bl #2348 v i
P R 5 TR BT P A A P 5 e i B 28 g s
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