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Essential Analysis of Design Key Node and Application of Combined Process

in Beihu Wastewater Treatment Plant in Wuhan
CHEN Bao-yu, YANG Tao, LIU Dong-zheng, SHI Ya-jun, WU Zhi-gao, ZOU Hui-jun
( Wuhan Municipal Engineering Design and Research Institute Co. Lid., Wuhan 430023, China)
Abstract: The short-term design scale of Beihu wastewater treatment plant in Wuhan is 80 x 10*
m’/d and will increase to 150 x 10* m’/d in the long term. This project is implemented in one time by
80 x10* m’/d, which will be the largest centralized municipal WWTP in China after completion. The
designed effluent quality of Beihu wastewater treatment plant is superior to the first class A standard. Two
different processes were adopted to ensure the safety and reliability of operation. According to the
technical and economic analysis, the double process technical route was designed: 40 x 10* m’/d
wastewater is treated by improved AAO + advanced treatment process, and the rest get purification via
AAO + MBR process, in which the terminal water regeneration and reuse conditions were reserved for the
MBR process. The design of key nodes, including the determination of design influent and effluent
quality and treatment process was analyzed, which could provide reference for the design and optimization
of large wastewater treatment plant.
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Tab.1 Design and measured influent & effluent quality of several WWTPs in Wuhan
mfﬁ‘/(_lloé‘ COD/ BOD,/ Ss/ TN/ NH, - N/ TP/ o
T (g L) | (g L) | (mg 1) | (mg e L) | (g L) | (mgen | OE
IR | i
v 6 | 1 250 120 150 35 25 3.0 BEIHE
KA 176 67 96 19.5 13.7 2.0 Sz
=i 20 | 36 240 120 150 35 24 3 BHE
KA 151.6 52.8 147 20.6 15.1 2.2 SEIAE
s 20 |31 200 100 140 35 — 3 BEIHE
1K 126.7 48.8 99.5 19.4 14.6 1.9 SZIAE
e 30 | 40 320 130 200 35 25 4.0 BEHE
15 KA 200 106 103 25 17 2.1 SziE
W o | g0 260 130 190 45 35 4.0 BiHE
ley ¢S 196 104 121 — 22.81 4.0 ST
= s | 75 300 140 250 35 25 4.0 BEIHE
15K 200 ~ 300 140 ~ 160 140 ~ 160 30 ~35 20 ~30 2.5~3.0 | Sgiify
WATH | 45 | ss 350 180 200 40 30 4.0 BEIHE
KA 242 84 253 31 25 3.0 SEIAE
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Tab.2 Design influent and effluent quality of Bethu WWTP

mg - L™

gE| kK K Ik
BOD, 120 <10 Ehr—%% A
CoD 250 <40 HIFRAKV 2%
SS 180 <10 Ehr—4% A
NH, - N 25 <2 HFAK VK
TN 35 <15 [ Fr—%% A
TP 3.5 <0.5 EFR—%% A
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INAHIK A AR bR ifE ) (HG/T 3923—2007 )
DL B A Al R E K 55 B BB R ZR 5 2
WRAr AEFRIK) (Q/SH 0628. 2—2014 ) fy 23K, it 1
P25 5 DX IR B B i 80 J I 2 4 35 b 1Y) FH 7K 5
KOG, BAh, JLEITE K AL BT H K Z 4K AR
KR B — U R X B 27 B B SEAMRBUR K
VIR A AS i S AR AT K, i 7K COD A NH; - N
T AR B 2 R AL TS K A R T B A
TR LA T2 A b, BRI 2,

2.2 “HABIZHHE

R AW BTk BOD,/COD AH/NT 0. 3;
BOD,/TKN=4 i} ] 1A J i 5 75 &2 , BOD;/TKN < 4
DU T LA s U 5 5813 1) BOD /TP nf LB 5541
R B3 Wl RO, — RN R R AT A 0 B o 1 I PR 2
BOD,/TP =20""*'_ Jui¥i5/kJ i /K BOD,/COD =
0.48 , A A= fbPE B 4T s BOD, /TP =34. 29, 0] R A= 4
FRie T 20, 1Ah,BOD,/TN =3. 43  BiRyFHAN G 2
AL R T SRABAN 2 4, 5 R g Jy s 7K — 3,
T % IE K BOD, X5 /KA M . it bk
S3HT, ACITE KT AL B R ) T AN A A
A A R e, ELXE /K K & hil S —
MIHRHLRE T, JEILREAE A ML AT BAR AT IE &L T A2 e
BT ML AR, LG KT B L S
AAO =it A7 el B LAk, 38 Ak FL ik Ak 5 T 0 il
b B A AR AL, B PR 30 0 1 7K K v B AR
KRR E BT, BRIy Q2 itk Ba
R PR B VR i 2 DR 4t B 4t LA sk 2l Bl i Y8 P
s QMR AW R RS, M KBRS R, TR
AR IR [ 3 2 R AR it Al 48Tt , A= it A0 T

BT LML SRR ORI B BRI R 5 ; DFE
A ) e S DT A, DI A B A A 8 B
TR AT R G0, 78 R S v SR P ¥ s B <L LA 4 f
TR A A DR ER s B A S R P [
X,

MBR JI§ 25 B A [ 53 29 S8R B 28 AR 6
B ST RE T R A TS TR AR
AN, BT PR B 0.1 ~0.4 um, 7K SS
FIEE BEAS A5 21 58 73 K BR L O n] #0BE 260 11 45 4R
PV e AR T KA L s R e TS K
KA M oK o B MBR A 7 A 19
Wi Tk B R A AR5 e BIA BRI K&
MBR T 275 75 /K Ab BR A 1y 17 Bk i 221

2.3 FEAEIZHHRE
V5 KA PR H IR BEAL PR T2 UL 2
1k 2% Hih Bh bR B AR AL BR B

etk
oAb B 3 T A Al A
Ok R KBS )

3 1 0 Y A A T
ERUN

A P R PR B it
— J& E A0 AWt

et MBR T (864

/}\WE*' '74"
B B A 3 X 4 )
A A A= 0 e Ak A j
B2 HESKGETSKEELNEARTE
Fig. 2
JEIATE K A BRI AL FR T B ] SR = AR
PR Gk +IREES I8 ; @ g K + IREET
VE + U8 @G K + IRBEDIVE + 108 + 6 M
W % 2k D] B S, HE /K AT R S 38T T I %
W A UL T Bl D 8T8 S T 1B KRR i R A
R AT 45 2% F K, LA B AS 32 BRI A Al K o
PR OTE IR ORY Feftk 34 T Ui 5o, ol ik —
R B g oK R E AR A AL G, O
ARG RO | K Ao Y SR, R T K K R
e TG R P& 2k W 7E P& 2k @ 10 S iy 13
TNT AR B AL B XA LIS Y SR TRk
BRI, E B R d A5 A — e 1)
FRAEH B TR S, S TR B
FHAMYH A B T AL F K A3k T 24 K . BRI,
AU I b B T B D).
3 IRk
3.1

AR g AR REE DUVE WM

Typical processes of wastewater advanced treatment

T EI}IL%E

JEHATE KA BRI A B R AAO + IR AL

.04 .



www. cnww1985.

F:

com %HzEx,

KR AL H T R AL B T3 KA ST R A ARG B A

#3665 %24

PR 21 AAO + MBR I T Z P & AR gZE. U4
TE: T % —,80 x 10* m*/d 5 /K 4 F6 K A il )
AAO + EEA T 255 7% —,80 x 10" m’/d 57K 4
¥R AAO + MBR T2 H %

D)

=,60 x 10* m*/d 75

R3 ALEIEKAAE TEREIS LT

Tab.3  Comparative analysis of the processes of Bethu WWTP
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Fig.3 Flow chart of wastewater treatment combined process
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WRH 8.3 m, HRUKEEA 6.7 m WA A 5. 1
min , ZEEIE] 2 10. 4 min, V508 B A 5% , RS
X EFHEy 15.2 m/h, mRiivE i E PAC i

PAM finj #4¢, PAC 2k Al 12 & (10 ] 2 %) X

KRR A AR A 680 L/h; PAM finZjR Al

2E( M%&) Az, L E e 850 L/h,
®  WARuEH

TR UEM ST & o0 21 667 m’/h, 3k 1 8, 4%
16 4 IFHRIE AT, T R T y 82.9 m x35.3 m, Hifg
AR IE AR 109 m? S 2 B o g 8. 19
m/h , WEAE I R R U 10. 64 m/h 58 i o 8 T
11.97 m/h, RGK KK 2Ry 24 kPa, | sk J] 1]
g 24 ~48 h, HUKOKBHE—2% A PRifEda il i, uget
TREEDN 1.83 my i 7K 7K 5t #% i IV 2K bR i (TN < 10
mg/ L) Pl 0, SRR EE hy 2. 44 mo SR UER
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