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Process Design for In-situ Upgrading and Renovating of a Large-scale Sewage
Treatment Plant in Luoyang with Uninterrupted Wastewater Treatment
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Abstract: The original designed capacity of a sewage treatment plant in Luoyang was 30x10* m*/d,
and its construction was completed in two phases. The original effluent quality met the first level A limit
specified in Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant (GB 18918-
2002). To meet the requirement for improving effluent quality at the project site, the first-phase MBBR
biochemical process and the second-phase two-stage AO biochemical process were renovated to the
greatest extent possible to maximize the utilization of existing infrastructure under the constraints of
maintaining uninterrupted wastewater treatment during construction, preserving the original treatment
capacity and discharge standard, and avoiding new land acquisition. New biological tanks were
constructed and the functional zoning layout was optimized to enhance the removal efficiencies of organic
matter, ammonia nitrogen, total nitrogen, and total phosphorus in the effluent. Meanwhile, the normal
operation of the sewage treatment plant remained unaffected during the renovation period by
implementing measures such as the rational utilization of limited plots within the facility, low-impact
construction, and phased renovation. Since the project’s completion, the effluent quality has consistently
met the first level limit specified in Water Pollutant Discharge Standards for the Yellow River Basin in

Henan Province (DB 41/2087-2021), providing a valuable reference for similar projects.
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Fig.1 Original process flow chart
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Tab.1 Original design and actual influent and

effluent quality mg- L™

e COD|BOD,| SS | TN |NH,-N| TP

JRIFEK | 380 | 200 | 300 | 45 35 5

Rtk | <50 <10 | <10 | <15 | <5(8) | <0.5
20204E—2021 4
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Tab.2 Design influent and effluent quality

It H COD | BOD, | SS | TN |[NH,-N| TP
7K/ (mg-L") | 400 | 200 | 350 | 55 45
HK/(mg-L") | <40 | <6 | <10 | <12 | <3(5) |<0.4

EBREI% 90 97 97 78 93 94
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Fig.2 Process flow charts of biological tank before and

after upgrading and renovating in the first phase
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Fig.3 Layout of biological tank before and after

upgrading and renovating in the second phase
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Fig.4 Cross-section diagram and scene photo of airbag

blocking construction
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Tab.3 Actual influent and effluent quality

LgE| COD |BOD;| SS |TN [NH,-N| TP
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