ARBETT R - 2026559 4581 C.‘(_
Smart City Application.2026, 9(8) ) VISER

HAEHE T R T T IR R &S R 5

R FAAr
ZMAEYH LR ARNSG, =@ %9 654100

BEE) B EL BT & LA, BR. HKFHOMLEERMRMALLRIZE, HEBFHG ., FiEREHA, BEL
BERARFERAE, MHFERLEN. AEARBRREERZLFTN, AT LFREBEARSMELEIGE, B2 HFTHHRY
FREFARGTEEX AT EERE, ALATLWFHEA AL T E ALk, MESRHBRBERERL; RAFDITAELZR
185 8 %DEEMNEERERERAFLIRET NS WIRAN: 2L TR REAERL ABIC 2 BZRESEEHAH, Bt Rl
PEEF IR AG AR AFRAAR, BHOEMHTNE L5 REL2L G BAHHA T EREHFUBRER, ABEREY, BHKF
KX AR RSk 01%, ARt RUFIUR Y 47%, Sk F % HIRF b 2 40%HR S E 86%, &4 &4 F 4 TEIK 24%,
FABAMT E 18%, FF Tl R, HiK A %5 AR FL 100%. FFRTHE LT & LR iX &8 T, & iuia g4 R4
RETHAHRBREER T E,

[REIRF A Hlie; T AL e E; Mg, D448 wEme

DOI: 10.33142/sca.v9i8.20206 FESAES: TP242 XEFRIREG: A

Research on Digital Operation and Maintenance of Underground Mining Electromechanical
Equipment under the Background of Intelligent Manufacturing
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Abstract: The core mechanical and electrical equipment such as lifting, ventilation, and drainage in metal and non-metal underground
mines have long relied on manual experience for operation and maintenance, which has problems such as lagging perception,
extensive maintenance strategies, and non closed loop disposal of hidden dangers, which can easily lead to major safety accidents such
as flooding and accumulation of harmful gases. The existing research on intelligent operation and maintenance of mines mainly
focuses on algorithm simulation, lacking a complete set of underground explosion-proof scenarios and a safety closed-loop
management system. This paper builds a multi-source explosion-proof data acquisition system based on edge computing of the Internet
of Things; Adopting a dual warning model of sliding standard deviation threshold and autoencoder reconstruction deviation to achieve
early degradation identification of equipment; Establish an A/B/C graded state maintenance mechanism based on a security risk matrix,
design a closed-loop process for detecting anomalies with rigid time limits, and build a digital operation and maintenance system by
combining spare parts prediction algorithms with equipment lifecycle technical renovation plans. On site practice has shown that the
accuracy of key equipment failure warning in this system reaches 91%, unplanned downtime is reduced by 47%, the closed-loop rate
of abnormal inspections is increased from less than 40% to 86%, spare parts inventory funds are reduced by 24%, the main ventilation
fan saves 18% electricity, and the safety guarantee rate of underground ventilation and drainage systems reaches 100%. Research can
provide a complete set of replicable technologies and management solutions for the digital and intelligent operation and maintenance
transformation of similar underground mining electromechanical equipment.
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computing; fault warning
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