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Retrofit of a WWTP by Biological Nutrient Removal and Membrane

Bioreactor Process
YANG Shu-xia', WEI Xun', YAN Yong®, LI Xiao-jun’, YI Hai-qin’>, ZHOU Xiu-feng',
CHI Hai-yan'
(1. USF < Tianjin > Water Technologies and Engineering Co. Lid., Tianjin 300191, China; 2. Shenzhen
Water Group, Shenzhen 528251, China)

Abstract; An aeration tank of a WWTP was retrofitted from the original T-shape oxidation ditch
with capacity of 250 000 m®/d to BNR process with capacity of 400 000 m*/d. MBR process was applied
for its sludge and effluent separation. To guarantee the real time effluent performance for difference
seasons of dry, storm, winter, summer and the high organic wastewater load, etc., Smart BNR control
system was applied. After full operation, the effluent COD, BOD,, NH; - N, and TN were no more than
16 mg/L, 2 mg/L, 0.36 mg/L, and 14.8 mg/L respectively, which stably met level IV criteria ( except
total nitrogen ) of Environmental Quality Standard for Surface Water ( GB 3838 — 2002 ). The whole
equipment investment in the membrane workshop was about 200 million yuan, and the average electricity
cost was 0.19 kW - h/m’. Now it has passed the completion acceptance of environmental protection.
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Tab.1 Design influent and effluent quality
iH K oK
BOD,/(mg - L") 250 6
COD/(mg - L") 550 30
SS/(mg - L") 550 6
NH, -N/(mg - L") 35.0 1.5
TN/(mg - L™") 42 15
TP/(mg - L™") 5.6 0.3
W RAKIR/C 15 —
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Flow chart of wastewater treatment process of a

WWTP in Shenzhen
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Tab.2 Influent quality of biological treatment system
BOD,/ COD/ SS/ NH, - N/ TN/ TP/ WA
i H o -1 =il -1 =il =il Y
(mg - L") (mg-L7") (mg+ L) (mg - L") (mg+ L) (mg - L") K/ C
¥l 225 495 330 35 42 5.6 15
ILEGZ) 2011 4F—2017 4R /4 P s £k , 45 W3,
£33 KEKRFIHER
Tab.3  Statistical data of water quantity and quality
AEf K/ BOD;/ COD/ SS/ RAE/ A/ TP/
(10°m’ - d™") | (mg-L7") | (mg-L™") | (mg-L™") | (mg-L7") | (mg-L™") | (mg-L7")
2010 4F 29.82(#) 52 ~600 72 ~1340 | 63 ~1954 5.6 ~35.4 8.4~85.4 0.4~25.9
2011 4 30.28(1) 58 ~823 104 ~1913 | 71 ~3712 7.9~36.2 | 13.6~91.7 1.9 ~40.0
2012 4F 22.5~39.1 23 ~628 110 ~1 485 | 38 ~2 189 4.4~33.3 7.3~86.0 0.8~21.7
2013 4 17.0 ~37.9 67 ~592 181 ~1474 | 68 ~1 614 4.8~40.0 | 12.3~95.4 1.4~17.7
2014 4F 19.9 ~40.8 43 ~830 125~2075 | 80 ~2 205 6.6~65.9 | 16.2~95.2 1.6 ~26.8
2015 4% 22.2~39.4 36 ~ 656 100 ~1 837 | 68 ~1 548 5.9~34.0 | 13.6~62.7 1.3~9.4
2016 4= 21.0~40.3 55 ~714 118 ~2373 | 67~3458 | 10.6~37.4 | 14.7~89.5 1.5~20.7
2017 4¢ 15.8 ~32.4 54 ~619 130 ~1 502 | 89 ~3 469 5.1~41.6 | 13.7~82.8 1.4 ~21.9
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Fig.2  Plan of biological enhanced nitrogen removal tank
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Fig.3  Picture of retrofit biological nutrient removal process
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Fig.5 Operational data of the treatment system for 5 months
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