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Design of automation instrument transformation of dosing
and sludge discharge system in domestic sewage treatment
plant based on PL.C

Yong Li
Zhongyuan Environmental Protection Co., Ltd., Zhengzhou, Henan, 450000, China

Abstract

Traditional domestic sewage treatment plants rely heavily on manual operations for chemical dosing and sludge discharge, resulting
in low control accuracy, high energy consumption, and excessive chemical usage. To address these challenges, this study presents an
automated instrumentation retrofit solution based on PLC (Programmable Logic Controller). The system integrates smart instruments
including multi-parameter water quality analyzers, electromagnetic flow meters, and sludge level sensors, establishing a distributed
control system with PLC as the core and industrial Ethernet as the communication framework. After implementation, the dosing
system precisely controls chemical dosage based on influent water quality and flow conditions, while the sludge discharge system
operates automatically in intermittent cycles according to sludge concentration and level height. Practical results demonstrate that this
design reduces chemical consumption by 15%-20% and energy consumption in sludge discharge by 25%-30%. It not only enhances
operational stability but also significantly minimizes manual intervention, providing a practical pathway for intelligent upgrades in
sewage treatment plants.

Keywords
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