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Measures to Reduce Operation Cost of MBR Process in No.4 Kunming WWTP

SU Wu',  YANG Xue-gui', ZHANG Ya-ning’, SUN Yan’
(1. Kunming No. 4 Wastewater Treatment Plant, Kunming 650000, China; 2. Kunming Urban
Wastewater Treatment Operation Co. Ltd., Kunming 650000, China)
Abstract: The MBR process of Kunming No.4 wastewater treatment plant (WWTP) has been in
operation for more than ten years. Considering the membrane depreciation cost, the total operation cost
within membrane life cycle is about 0.68 yuan/m’. The electricity and membrane maintenance costs
increase as flux decays mainly cause the increasement of total operation costs. The occupied area, effluent
quality, reclaimed water utilization, equipment operation, as well as replacement and use of different types
of membranes are analyzed. It concludes that the economical utilization of land resources and reclaimed
water as well as the reduction of membrane cost can greatly reduce the overall investment cost of MBR.
From the perspective of operation management, MBR process effluent stability, equipment operation and

membrane maintenance are not too complicated and have strong adaptation.
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Tab.l Design influent and effluent quality of the

upgrading project mg- L
WiH COD | BOD, | SS | TN |NH,-N| TP
itk | 360 | 220 | 300 | 45 35 6
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Fig.1 Flow chart of upgrading and reconstruction process
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Fig.2 Structure of single-group biochemical reaction tank
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Tab.2 Operational parameters of biochemical

reaction tank

i PRAH | S U4 g3t
DO/(mg-L™") 0.2 0.5 1.5
MLSS/(mg-L™") 1 200~8 000
HRT/h 1.98 | 4.61 8.60 1.94
[m1 3% He /9% 200 200 300
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Tab.3 Parameters of MBR membrane packer in

2010
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Fig.3 Variation trend of treated water quantity and load
from 2011 to 2020
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Fig.4 Annual average influent and effluent quality during
operation
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Tab.4 Membrane maintenance of MBR
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Fig.5 Sludge concentration control during operation from
2011 to 2020
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Fig.6 Electricity and chemical consumption for
membrane maintenance during operation from 2011 to
2020
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Fig.7 Composition of operating cost over the years
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Fig.8 Distribution of operating cost and membrane

maintenance cost
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Tab.5 Comparison of two replacement methods
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Tab.6 Comparison of two types of membrane
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Fig.9 Operating trans-membrane pressure difference

between two types of membrane
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Tab.7 Comparison of main equipment for different

processes
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Fig.10 Sketch of water production system
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