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Fig.1 Schematic diagram of active intervention
arc suppression device
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Fig.3 Circuit diagram for measuring ground
parameters under normal operation
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Fig.5 Phase selection flow chart based on
measurement of groundparameters
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Table 1 Parameters of overhead lines and cable lines
TH RS pE MBI
EFRHA/ (Qkm™) 0.17 0.27
ZFEHF/ (Q-km™) 0.32 2.7
IEFRE/ (mH km™") 1.017 0.255
EFE R/ (mH-km™") 3.56 1.109

FFZ/ (puFkm™) 0.115 0.376
FERFHA/(pFkm™)  0.006 2 0.276
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Table 2 Calculation of ground parameters
under normal operating conditions

SH il
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Table 3 Calculation of ground para-
metersunder fault operation

Uy U
R [
so WL OMBC WG AR 0 g
/V /(°) /V /(%)

50 5717 81.17 3780 81.70 19502 -2.49
100 5664  75.87 2842  80.31 9890 -1.10
200 5430  65.89 1906 7897 4977 -0.50
500 4306 43.44 974 77.81 1999 -0.05
1500 2121 17.24 393 71.76 667 0.15
2000 1691 13.05 311 78.00 502 0.40
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Table 4 Fault phase judgment of resistance ground

e
R/ — o g
50 A 5719.79 -93.32 1EH
100 A 5719.32 -93.37 1EH
200 A 5 715.99 -93.43 1EH
500 A 5 700.10 -93.52 1EH
1 500 A 5 683.62 -93.44 1EH
2 000 A 5 664.46 -93.46 1EH
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Table 5 Faulty phase judgment under
different fault conditions

e R e é Al
frE s M gy A s(o)  ER
1 50 A 5719.79 -93.32 R
2 100 B 5 670.00 146.31 R
3 200 C 5 840.12 27.39 R
4 500 A 5791.30 -92.49 R
5 1 500 B 567536  —-147.50 R
6 2000 C 5677.01 27.56 R

F AR T S B v A P Bl e e A 5 48
O LR, B FOR AR kB 00, #EA T 2 A
VERRJT RIOFER L, 45 R N3 6 frs . o i e fEL
BN R AR GE 00 Fi s W A0 mT 0 0 B o il e
AL EEXT T 1500 Q LA F 9 e o 8 Ha BER 136, e
Jo AR AR AEAH AT, %07 AN R E o T i
VR S 8 4 2 I 118 = A, s L 1 DR /N i A
BEAH R W, 2R AN 3 R G0, f T I ) e /A
RIS BEAR o 2 A e BEL e N, = AH H T I A
AT IR AELE AN A 52
®6 2FREHEITLL
Table 6 Comparison of two phaseselection methods
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Fig.8 Current transfer waveform of active
intervention type arc extinguishing device
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Additional resistance based fault phase identification method suitable

for active interference arc suppression device
WANG Peng', ZHANG Hejun®, XU Kai’, XU Mingming', SHI Fang’
(1. State Grid Henan Electric Power Company Research Institute , Zhengzhou 450006, China;

2. Equipment Administration Department, State Grid Corporation of China,Beijing 100031, China;

3. School of Electrical Engineering,Shandong University, Jinan 250061, China)

Abstract : The accurate identification of the faulty phase is of great importance for active interference arc suppression device.

When mis-selection occurs, more serious inter-phase fault occurs. In order to improve the accuracy of fault phase selection,

method of phase selection using additional resistance of neutral point is presented. The method calculates the parameters of

ground in real time by switching in/off the additional resistance on the neutral point, and the equivalent impedance of the

network can be estimated. Then the fault phase can be identified by using the difference of parameters between normal and fault

states. Simulation results show that this method performed better than the traditional phase voltage amplitude comparison

method. The accuracy for faulty phase selection is high even under arcing or high resistance grounding fault scenarios.

Keywords : active-intervention-type arc suppression device; single-phase-to-ground fault; neutral point additional resistance;

faulty phase selection;high resistance grounded
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