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Fig. 1 Open-pit statistics on accidents in 2012—2022
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Fig. 2 Double differential base station positioning system
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Fig. 3 Installation of high-precision positioning

equipment in shoveling equipment
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Fig. 4 High slope operation management flow chart
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Fig. 5 Cross operation management flow chart of shoveling equipment
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Fig. 6 High slope operation control results
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Safety Control of Shoveling Equipment in Open-pit Mine with
High Precision Positioning Technology
JIA Baoshan'?, LI Yunpeng'?, PAN Jin®
(1. Luoyang Fuchuan Mining Co., Ltd., Luoyang 471542, China;

2. Luoyang Luanchuan Molybdenum Group Co., Ltd., Luoyang 471500, China;
3.Changsha Dimai Digital Technology Co., Ltd., Changsha 410083, China)

Abstract: Due to the influence of special mining technology in open-pit mines, shoveling equipment is
prone to safety accidents during operation. Aiming at the problems of large inspection blind area and
untimely response in the management of shoveling equipment in open-pit mine enterprises, a high
slope and cross operation control scheme of shoveling equipment is proposed based on high precision
positioning technology. The high slope operation control scheme combines terrain data, uses positio-
ning technology, through on-site measurement and operation scheduling, real-time monitoring and a-
larm, on-site processing and record verification, real-time monitoring of the operation height of the
shoveling equipment and judging whether it exceeds the safety range. The cross operation control
scheme of shoveling equipment monitors the operation spacing in real time through the confirmation of
operation spacing before operation, the audit of scheduling plan and the inspection of operation spac-
ing. The proposed control scheme realizes the safe and fine management of the operation spacing and
excavation height of the shoveling equipment, effectively reduces the risk of accidents in the process of
open-pit mining, and improves the operation efficiency.

Key words: high precision positioning; open-pit mine; safety management; shoveling equipment; high

slope operation; cross operation; operation spacing





