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A Review of Grounding Mode Optimization and Single—-Phase Ground Fault Handling
Technology in Medium-Voltage Distribution Networks
Jinlei Xu
South—to—North Water Diversion Middle Route Information Technology Co., Ltd.

[Abstract] As the key link connecting transmission networks and user loads, the operational reliability of
medium—voltage distribution networks directly affects power supply quality and social and economic activities.
Single—phase ground faults are the most common fault type in medium—voltage distribution networks,
accounting for more than 80% of all faults. Different grounding modes have decisive effects on arc extinguishing
capability, overvoltage levels, relay protection coordination, and personal and equipment safety under
single—phase ground faults. This paper systematically reviews the technical principles, applicable scenarios, and
advantages and disadvantages of major grounding modes in medium—voltage distribution networks, including
ungrounded, arc suppression coil grounding, low—resistance grounding, and high—resistance grounding. It
deeply analyzes the electrical characteristics and evolution mechanisms of single—phase ground faults under
various grounding modes. Key technical advances in recent years in grounding mode optimization configuration,
fault line selection and location, intelligent arc suppression, and flexible grounding are comprehensively
reviewed. Finally, combined with the development trends of new power systems, future directions and
challenges of grounding technology in medium—voltage distribution networks are discussed, providing
references for engineering practice and research.
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