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ABSTRACT

Aiming at the technical problem that the density, liquid level and flow of
suspension are difficult to stabilize in industrial heavy medium coal preparation
process, this design takes Programmable Logic Controller (PLC) as the control core
and develops a coal preparation control system based on PLC. The system uses
density sensor to detect the suspension density in the separation equipment in real
time and transmits the data to PLC. When the density is lower than the set value, PLC
controls the magnetite powder feeding device to add high-density magnetite powder
into the suspension. When the density is higher than the set value, PLC controls the
water replenishment valve to open and add clear water for dilution until the density
returns to the set range. PLC output control includes liquid level control, flow control,
de-medium control and medium recovery control. The system also includes online
detection and feedback design. The hardware consists of Siemens S7-1200 PLC,
touchscreen, analog module, density transmitter, level transmitter, flow transmitter
and other components. The software is programmed with TIA Portal to realize
density regulation, level protection, flow monitoring and alarm functions. Simulation
results show that the system runs stably with high control accuracy and meets the
practical application requirements of industrial heavy medium coal preparation,
providing an effective solution for coal preparation plant automation.

Keywords: PLC; Coal Preparation; Heavy Medium; Density Control; Automation
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