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Transformation of Intelligent Grab Bridge Crane in Concentrate Silo Based on Encoded Cable
and 3D Scanning Technology
Yangsheng Chen

Anhui Development Mining Co., Ltd.
[Abstract] In response to the national strategic requirements for the construction of smart mines and the
"replacing manual labor with mechanization and reducing workforce with automation" initiative to strengthen
safety through technology, and to address the problems existing in the manual operation of grab bridge cranes in
the concentrate silo of Anhui Development Mining Co., Ltd.—such as difficulty in personnel deployment, high
labor intensity, low production efficiency, and high equipment failure rate—this paper proposes an intelligent
transformation scheme based on encoded cable positioning technology and 3D scanning technology. The
transformation focuses on three core aspects: hardware upgrading, software construction, and safety protection.
By adopting key technologies including the Siemens S7—1500 PLC control system, the encoded cable precise
positioning system, and the 3D laser scanning silo modeling system, remote automatic control, multi—mode
switching, and full-process intelligent management and control of the grab crane are realized. After the
implementation of the project, 4 units of 20T bridge cranes have achieved unmanned operation, saving 1
million yuan in labor costs annually, reducing the equipment failure rate by more than 30%, and increasing
production efficiency by 25%. Meanwhile, the operating environment has been significantly improved and
safety risks have been reduced. This transformation scheme provides a practical and feasible reference example
for the intelligent upgrading of bulk material handling equipment in mines.
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