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Abstract [ Objective] To identify the challenges in renovation and expansion of wastewater treatment plants (WWTPs) , propose
practical design optimization solutions, and provide references for similar projects. [ Methods] By analyzing cases of WWTP
renovation and expansion projects, this study summarizes the pain points and difficulties encountered during the renovation and
expansion of lift stations, grit chambers, biological reaction tanks, and sludge treatment systems. Targeted solutions and design
optimization suggestions are then proposed. [ Results]  For the lifting pump room, considering both short-term and long-term
development, compartments should be created to facilitate future equipment installation, effective influent distribution should be
achieved through intake allocation, and pump combinations under different dry and wet season conditions should be considered based
on the rainwater and wastewater diversion situation in the area to meet the stable operation requirements of the WWTP. The number of
structures in the pretreatment system should be kept consistent with the number of secondary treatment structures for easy grouping;
when inconsistencies do exist, unequal water distribution can be achieved through water distribution weirs to meet subsequent
operational requirements. In the context of increasingly stringent effluent standards, fully tapping the potential of biological reaction
tanks for organic removal, nitrogen removal, and phosphorus removal is the most economical and effective means. By adjusting the
influent points and functional layout of existing biological reaction tanks, their potential can be unleashed. When adding a sludge drying

stage on top of sludge deep dewatering, it is necessary to fully assess the status of the existing dewatering equipment and its
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compatibility with the subsequent drying system. Based on local conditions, a technologically feasible and economically rational design
scheme should be selected to ultimately meet the requirements for standard upgrading or capacity expansion. [ Conclusion] During
the design of WWTPs, sufficient consideration should be given to phased construction and renovation and expansion needs, with

adequate provisions for implementation conditions. During the renovation and expansion process, design solutions should be selected

according to local conditions to ensure the stable operation of WWTPs.

Keywords reconstruction and expansion project
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Fig.4 Water Distribution Pipeline for Aerated Sand Settling Tank
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