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Fig.1 Simplified diagram of isolated neutral system
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Fig.2 Simplified diagram of resonant grounding system
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Fig.3 Three-phase voltage amplitude varying along with
change of transition resistance before and after fault
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Fault phase identification of non-solidly grounding system considering system asymmetry
ZHANG Linli' ,ZHANG Yi*,XUE Yongduan®, WANG Chao*,SHAO Zhimin'
(1. State Grid Shandong Electric Power Research Institute , Jinan 250003, China;
2. State Grid Shandong Electric Power Company Weifang Power Supply Company, Weifang 261041, China;
3. Department of Electrical Engineering, College of Information and Control Engineering,
China University of Petroleum( East China) ,Qingdao 266580, China;
4. Shandong Kehui Electric Co.,Ltd.,Jinan 250101, China)

Abstract ; Aiming at ungrounding system and resonant grounded system with asymmetry ,the magnitude variation rule
of three-phase voltage before and after fault is analyzed. A grounding phase identification method suitable for asym-
metric system is proposed. If there is only one phase whose voltage magnitude decreases after grounding fault com-
pared with that before fault,this phase can be judged as fault phase. If two phase voltage magnitudes decrease , there
are two possibilities ; for neutral ungrounding system the lag phase of the phases whose voltage magnitude increase
will be the fault phase ;for the resonant grounded system,the lead phase of the phases whose voltage magnitude in-
crease will be the fault phase. The proposed method is simple and practical ,which can accurately identify the fault
phase under asymmetrical state only by using the magnitude information of three-phase voltage before and after
ground fault. Moreover, it can avoid the effect of measurement error of voltage transformer and accurately identify the
fault phase when the transition resistance is large. The accuracy of the theoretical analysis and proposed method is
verified by simulation.

Key words : non-solidly grounding system ;single-phase grounding fault; system asymmetry ;fault phase identification
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Fig.Al Fault Simulation model of non-solidly grounded system
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Table A1 Simulative results of fault phase identification criterion of phase-A high resistance grounded fault

y
=
po3

under different conditions

AR R {E/Y AR
v G/% Y%
U UGB MUl Ul Ul U] SR ARSI

g 266 066 9218 8500 8529 10011 6902 6405 A A
-8 -190 -197 6902 6372 9218 10364 8529 8311 A A
-8 -0.76 263 829 7870 6902 8317 9218 8341 B A
9 266 066 9177 8541 8480 9894 6976 6439 A A
9 -190 -197 6976 6500 9177 10274 8480 8223 A A
9 076 263 8480 7898 6976 8301 9177 8324 B A
<10 266  0.66 9139 8571 8439 9781 7044 6481 A A
<10 -1.90  -1.97 7044 6613 9139 10184 8439 8151 A A

-10 -0.76 2.63 8439 7920 7044 8282 9139 8315 B A
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