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Refined Design for the Upgrading Project of a Large-Scale WWTP Using UNITANK Process
SIMA Qin”
(Shanghai Municipal Engineering Design Institute <Group> Co. , Lid. , Shanghai 200092, China)

Abstract [ Objective] To address the prevalent challenges in wastewater treatment plant ( WWTP) upgrading projects, including
limited biochemical nitrogen removal efficiency, hydraulic connection difficulties, and the coordination of short- and long-term goals,
this paper aims to propose practical and feasible optimization design schemes that can serve as a reference for other similar projects.
[ Methods] Taking the upgrading project of a 200 000 m’/d WWTP in Guangdong as an example, the existing structures and
influent and effluent quality are analyzed. Targeted measures are taken to tap the potential of existing structures and add new intensive
advanced treatment structures to achieve short-term goals, while also considering the connection with long-term goals. [ Results | The
nitrogen removal capacity of the UNITANK bio-reactor process is insufficient. To address this problem, the nitrogen removal capacity of
the UNITANK bio-reactor tank is further explored in the short term by adding carbon sources and, when necessary, increasing the
microbial concentration through the addition of fillers to enhance nitrogen and carbon removal efficiency. Phosphorus removal is
transferred to the newly added depth treatment structures. Faced with the adverse conditions of limited water levels in both the front-end
bio-reactor tank and the rear-end contact disinfection tank, refined hydraulic calculations and clever selection of design parameters are
employed to achieve smooth water flow and stable operation of the newly added structures. Through intensive layout and the adoption of
land-saving " high-efficiency sedimentation tank + precision filtration" combinations, the land use indicator in the recent phase is only
0.038 m*/(m’+d™"), representing an 85% savings compared to national standards. Under operating conditions where the average
treated water volume exceed the design capacity by 7. 8%, the upgraded project can still operate economically and stably, with the

operating cost per ton of water increasing by only 0. 18 yuan. [ Conclusion] WWTP upgrading projects should be based on existing
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conditions, combining the full tapping of the potential of existing structures with the reinforcement of new structures to achieve project

goals economically and reasonably.
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Tab. 1 Influent and Effluent Quality of the WWTP before Upgrading ( Unit; mg/L)
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