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Fig.1 Schematic diagram of the harmonic loop of the

grounding distribution network of the arc suppression coil
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Fig.2 Simulation model of single—phase ground fault

connected with modulated arc suppression coil
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Fig.4 Single—phase ground fault current flow wave pattern
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Research on fault diagnosis technology of resonant grounding
system considering distributed photovoltaic access

Liu Xiaoqging', Wang Tie', Liu Kun', Jin Chenjun', Qi Zheng?, Wang Tianshuo®
(1.Tangshan Jidong Cement Co., Ltd., Tangshan 630000, China; 2.School of Electrical and Electronic Engineering,
North China Electric Power University, Beijing 102206, China)

Abstract: The technology for diagnosing single—phase grounding faults in medium—voltage distribution

networks is of significant importance for enhancing the operational safety and economic efficiency of the

system. In light of the current scenario where a large number of distributed generation sources are

connected to the distribution network, this study analyzes the impact of distributed generation on single—

phase grounding fault currents. It proposes a method for identifying the types of single—phase grounding

faults and introduces a fault section location technique utilizing harmonic injection from adjustable arc

suppression coils. Upon the occurrence of a single-phase grounding fault in the distribution network, the

type of fault is first analyzed based on the characteristics of the zero —sequence voltage and phase

voltage. Subsequently, the filtering device of the adjustable arc suppression coil is temporarily blocked,

allowing the harmonic current from the coil to be briefly injected into the grid. The system’s FTU and

DTU components analyze the third harmonic content in the zero—sequence current. The presence of the

third harmonic is used as a criterion to accurately determine whether the detection point is on the fault

path, thereby achieving fault section location. A 10 kV distribution network simulation model under

various grounding conditions was constructed and analyzed using EMTP/ATP software. The simulation

results demonstrate that the aforementioned method effectively reduces the grounding current and

achieves a section location accuracy of over 95%. This validates that the proposed method is suitable for

both metallic grounding and grounding through transition resistance, meeting practical application

requirements.

Keywords: distribution network; fault segment location; adjustable arc suppression coil;

harmonicanalysis; distributed power generation
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