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Research on Relay Protection for Coal Mine Power Supply and Distribution Systems

Guo Jian
Electromechanical Management Department (Information Center), Xiaojiawa Coal Mine, Shanxi Jinxing Energy Co., Ltd.,
China Shanxi Lvliang 033600

Abstract: Underground power supply and distribution networks in coal mines feature numerous cascaded nodes and
high short-circuit currents in near zones, while traditional time-delay coordination margins are insufficient, frequently
leading to over-tripping and misoperation. Based on this, taking the renovation of a high-gas mine with an annual
production capacity of 5 million tons as an example, and reviewing 142 fault trip records from 2021 to 2023 along
with original protection settings, a comprehensive protection scheme combining fiber-optic ring network distributed
GOOSE logical interlocking and adaptive transient energy-based fault line selection is proposed. After implementation,
no over-tripping events were recorded during the operational verification period from 2024 to 2025, and fault clearance
time was reduced to 32.5 ms. Engineering application demonstrates that the case mine significantly improved its fault
identification capability under complex grounding conditions after renovation, providing highly reliable technical
support for underground power supply safety in coal mines.
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