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Abstract

Against the backdrop of increasingly stringent water environmental governance requirements and continuously tightened discharge
standards,the operation and management of wastewater treatment systems are confronted with multiple challenges,including frequent
fluctuations in influent quality,relatively high energy consumption,and insufficient operational stability.Centered on the concept of
whole-process control,this study systematically integrates all stages of the wastewater treatment system,from influent regulation
and process operation to effluent discharge,and establishes a refined operation and maintenance management framework.Through
the detailed identification of key control links and dynamic adjustment of operational parameters,coordinated improvements in
pollutant removal efficiency and system stability are achieved.Meanwhile,by incorporating full life-cycle management of equipment
and optimizing operational procedures,the controllability and precision of system operation are further enhanced.On this basis,data-
driven and intelligent regulation methods are introduced to enable real-time perception and precise intervention of system operating
conditions,facilitating the transformation from experience-based management to data-driven management,and providing systematic
support for stable compliance with discharge standards and efficient resource utilization.
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