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Optimization of transportation system in mines and
promotion of high yield and efficiency research
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Abstract

Against the backdrop of the current coal mining industry’s accelerated advancement towards intelligence and scale, the demand for
coal output and efficiency continues to rise. As the core link connecting key links such as underground mining, transfer, and lifting, the
complexity and operational efficiency of the main and auxiliary transportation systems in coal mines have become the core bottlenecks
restricting the high-yield and efficient development of the industry. On the one hand, the traditional main transportation system often
encounters problems such as poor equipment coordination, numerous breakpoints in the transportation chain, and high failure rates
under heavy load conditions, which leads to an extended transfer cycle of coal from the working face to the surface and directly affects
the release of mine production capacity. On the other hand, the inefficient transportation mode not only increases the operation and
maintenance costs of equipment and energy consumption, but also requires a large amount of manpower for on-site duty and fault
detection. This not only raises production costs, but also intensifies the labor intensity of front-line personnel. At the same time, there
are also safety hazards caused by sudden equipment failures. Therefore, it is of vital practical significance to comprehensively optimize
the main transportation system of coal mines through means such as intelligent transformation, system integration optimization, and
upgrading of key equipment. The optimized system can achieve precise and coordinated control of transportation equipment, reduce
link interruption time, significantly improve the efficiency of coal transportation, and shorten the transfer cycle. At the same time, it
can reduce the no-load rate and energy consumption of equipment, decrease the input of operation and maintenance costs, and replace
manual operations with automated and unmanned operations, significantly reducing the labor intensity. More importantly, stable system
operation can effectively reduce the safety risks caused by equipment failures, enhance the safety factor of the mine, and the combined
effect of efficiency improvement and cost reduction will create considerable economic benefits for coal mining enterprises, promoting
the industry to move towards a high-quality development direction that is safe, efficient and green.
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