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Abstract

Cement plants are crucial industrial entities, that produce
cement for various applications, including the construction of buildings
and bridges. While these plants play a vital role in infrastructure
development, they are also recognized as significant sources of
environmental pollution. To mitigate air pollution, Electrostatic
Precipitators (ESPs) are employed, capable of reducing air pollution by
approximately 99.99%.

This project focuses on investigating, and developing a
monitoring, and control system for ESPs utilizing intelligent devices.
The initial step involved deriving a mathematical model based on
input/output data, the transformer/rectifier T/R set. Using the
identification tool box of MATLAB, The Gray Wolf Optimization
algorithm was employed to determine the optimal parameters (Kp=988,
Ki=37.7, Kd=88.5) for the PID controller using also MATLAB package
system identification tool. The monitoring system for ESP was
developed using Industrial Internet of Things (IIoT) devices. The ESP
D.C power supply parameters which contain input/output data modules
and communication facilities were monitored through the
programmable logic controller type Denkovi manufacture. Another the
simulation package was used to simulate the ESP component which is
power simulation (PSIM) for the studying and analysis of ESP units
which that  monitoring system utilized the PSIM (power system
simulation ) program of simulation Package to establish feedback
signals from ESP to the T/R set, ensuring efficient, monitoring and

controlled ESP operation.
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