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Fig.1 Structure of distributed feeder automation system
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Fig.2 Equivalent circuit of small-current grounding fault
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Fig.5 Identification results of feeder topology
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Table 2 Characteristics of zero sequence currents
and locating results with grounding fault at point A
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Fig.6 Zero-sequence currents when single-phase
grounding fault occurs at point A
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Table 3 Characteristics of zero-sequence currents and fault
locating results when single-phase grounding fault

occurs at point B

X B p M h X B
Q= Q, 0.93 0.94 4.98/5.21 S,
Q= Qs -0.23 4.37 5.21/21.38 S
Q- Q, 0.52 1.91 21.38/21.38 S,

Q, Nilf — — 21.38/— S,
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Table 4 Characteristics of zero-sequence currents and fault
locating results when single-phase grounding fault

occurs at point C

X Bt p M h X B 1tk
Q5= Qs 0.88 0.94 87.77/33.75 Sy
Q6 Qs -0.18 1293 33.75/17.91 S
Q7= Qg 0.44 2.22 17.91/17.91 S
Qs M — — 17.91/— S,
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Distributed small-current grounding fault locating method based on
power distribution network automation system
SONG Yining', LI Tianyou”,XUE Yongduan', HUANG Jianye’, CHEN Heng*, XU Bingyin®
(1. College of Information and Control Engineering, China University of Petroleum( East China) ,Qingdao 266580, China;
2. State Grid Fujian Electric Power Company, Fuzhou 350003, China;
3. State Grid Fujian Electric Power Research Institute , Fuzhou 350007, China;
4. Shandong Kehui Power Automation Co.,Ltd.,Zibo 255087, China)
Abstract : The existing centralized locating methods based on the master station have many links and are difficult for
cooperation among the products from different manufacturers. From the aspects of system structure , dynamic topology
identification ,communication configuration and basic work mode, it is verified that the distributed fault processing
method could adapt to the small-current grounding fault locating. However, the existing centralized locating methods
no longer adapt to distributed control systems, so novel methods satisfying the demand of distributed fault locating
must be proposed. The transient equivalent circuit of small-current grounding fault adapting to distributed fault loca-
ting is given. The transient zero-sequence current similarity coefficients,transient zero-sequence current RMS coeffi-
cients and the ratios of transient zero-sequence current peak value to power frequency current magnitude at both
sides of the fault section ,upstream/downstream healthy sections are analyzed ,based on which,a novel fault locating
method based on the zero-sequence current characteristics is proposed, which meets the requirement of distributed
fault processing. The proposed method could improve the adaptability of the transient locating technology of small-
current grounding fault, and solve the difficulties of cooperation among products from different manufacturers. The
effectiveness of the proposed method is verified by simulative and field data.
Key words : small-current grounding network ; single-phase grounding fault; electric fault location ; distributed fault

processing ; electric power distribution ;electric power distribution automation ; transients



