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Abstract: Aiming at the pain points of heavy assets, high energy consumption and low reliability of equipment in traditional
aggregate plants, the Distributed Control System (DCS) has been adopted. Through the implementation of hardware
redundancy configuration, Modbus communication protocol integration and advanced control algorithm, the DCS designed and
optimized the whole process of crushing, screening, sand making and water circulation control in Zhuzailing Aggregate Factory.
The application effect of DCS in material balance, equipment monitoring and energy consumption management were analyzed.
The results show that since the system has put into operation, the no-load energy consumption of the equipment is reduced by
15%, and the comprehensive energy consumption is reduced by 18%. The average fault interval time is increased from 1 200 h
to 2 100 h, the average repair time is shortened by 47 % , the comprehensive efficiency of the equipment is increased from 74 %
to 89% , and the turnover rate of spare parts is increased by 62%. The whole life cycle of the equipment is extended by 3 -5 a,
and the annual production capacity is increased by 150 000 tons. At the same time, the technical problems such as signal
interference, lightning strike and power fluctuation in high dust environment have been solved. DCS can systematically improve
the energy efficiency, reliability and intelligence level of aggregate plants, and provide engineering reference for the green and
intelligent transformation of similar enterprises.
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Fig.1 DCS system architecture for the entire process of aggregate processing
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Fig.2 Functional distribution control architecture
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