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Case Analysis of a WWTP Upgrading and Retrofitting Project Based on

Systematic Concept
YANG Lei-san, LI Jun-fei, ZHOU Wei-zhi, LI De-qiang

( Guangdong Architectural Design and Research Institute Co. Lid., Guangzhou 510010, China)

Abstract; In view of the complex and systemic characteristics of wastewater treatment plant
(WWTP) , the upgrading and retrofitting idea based on systematic concept is proposed. Taking the
upgrading project of a wastewater treatment plant in the south of China as a case, the application of
systematic concept is discussed from the aspects of status investigation and analysis, target determination,
scheme comparison and design, and project evaluation. The combined scheme of MBBR process and sand
efficient sedimentation tank was put forward to improve the modified AAO process. The effluent water
quality can stably meet the more stringent requirement of the first level A criteria specified in the
Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant( GB 18918 —2002) and the
first level criteria for the second period in Discharge Limits of Water Pollutants ( DB 44,26 — 2001 ) by
Guangdong Province.
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Fig.1 Systematic proposal of upgrading and retrofitting

of a wastewater treatment plant
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Tab.1 Design influent and effluent quality
mg - L™
sl COD |BODs | TP |NH, -N| TN | SS
P HEKOKR | 280 | 140 | 4 25 | 35 | 250
Wil kkB | 40 | 20 | 0.5 8 |20 | 20
—2% A Brife 50 10 | 0.5 5 15 10

Hi1¢ 1 Al 0, 7K COD F1 TP 23k S 5™ Tk
BTG ARAE PR 5 e W HEIOhR HE) (GB 18918—2002)
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Tab.2 Actual influent and effluent quality

H 7KK &R

5 i&ﬂ@ﬁijﬁ% il i&7k¥i’§{lﬁ/ tlj7J<?ﬁiJJ?7E1 il tH7k¥i’{ﬁE/ S/ %
(mg -+ L7°) (mg - L) (mg -+ L7°) (mg+L7°)
COD 62.7 ~247.8 132.9 8.4~24.8 14.2 89.3
BOD, 22.1~99.3 46.0 1.9~6.6 3.6 92.2
NH, -N 6.4 ~18.0 11.5 0.1~3.8 0.6 94.5
TN 8.7~24.0 16.0 5.7~13.8 9.8 38.5
SS 30.0 ~202.0 85.9 1.2~14.8 5.2 93.9
TP 0.9~5.3 2.1 0.1~0.5 0.3 84.1
@ Al 2.3 IURALIBIZFEALIERE AT

SEBr i K AT A AR % 43 B L2 3., BOD,/COD
BOD,/TN .BOD,/TP =AN8HR 4 4F N ¥ FA AL AR 1Y)
W), BOD,/COD F-¥{E A 0. 35, W5 7K i ] A=
EPERGT AR /N T AREE M R A T 21% , &
TAETAE L H—2 . BODs/TN “FHy{E K 2. 88, 4
SE/NFARE " B RS He R 62% , W AE MR
HHSUEAS &2 o BODs/TP ) F- 35 {8 2 23. 39, i /& /&
PIBRIEEE R, 2 AT CE AN HE KR T ) (GB
50014—2006,2016 4 it ) #r #E B 19 K 22 i Lol
20% , FEERE T H—2 ),

%3 LEREEKET EL ST

Tab.3  Biodegradability analysis of actual influent

V57K AL BT A H bR el 75 X AR T K V5 YAk
PR G TR AT, AL BEER 43 i Ab BEELR AN
oMo DATF XA SO s il T0E itk 24 18] i 45 K
WK B 55 JeFE it

© AW

PR AW B0t 5% 2 3 , B JAE RSF 72,00 m %
48.10 m x6.80 m, A4 5 o it OG5 S B0 6 45 B
I A] \BOD; Y5 e ffar b &L B A 28 L B /U 32 ROk
LU A5 X o0 (7K —2% B AR ) BURAE P
WEZWFR 4, HFE 4 ATH e BOREETT T4 BOD;
TGV AT AT AR RO A B N, I 2R
TR FIHVE M E, B & LR RE 1 550K
oK (4.76 2 1) 823w, A1) I 1) e TS 50RT 58

Y7 73 N0 it <)F/]?m;ﬁ N — 3 & N —
itH BAREE | FAIE BRI e b g, K —2% B AR HEA A BEOR . b BRIt A k4
BOD,/COD | 0.17~0.49 | 0.35 | 0.3 21 DXt 75 RIS 5 2 FUAS BT s AN &, FE BT K
BOD,/TN | 1.66~5.04 | 2.88 | 3 62 JEAAE T O s 7o oo BURA Y BN il N [l
BOD;/TP [10.76 ~87.84/23.39 | 17 20 H A 100% AR/, BB SCRANE .
x4 REVRMMSE ST
Tab.4  Parameters analysis of current biological reaction tank
B, RIS PR (—% B) PR B
C | ABYm’ =R/ b KSR KSR 5 B B[]/
P L. =0.1~0.20 kgBOD,/(kgMLSS - d) ;
LA 2207.91 | 0.53  |f, =0.12 kgBOD,/(kgMLSS + d) 5Ly = kgTN/(sk<MgLSS _ dgj 0.5
PRAEIX | 3622.55 | 0.87 {0.03 kgTIN/(kgMLSS - d); K, (20) =™ = ¥ 8 8 oNO- 12
BURIK | 5985.25 | 144 0.06 keNO; — N/(kgMLSS - d) ;50K I ff( 0 =0 )03%})“0';6%1?&%;3% 0.5-3
N . : 52 7
KK 25875.72 | 6.21  |M4.T76:1 R SR LR 8 ~ 16
@  VivE @ i)

PR UTVE Mo R, B 4, AR 40 m, KT
Ff R 1.08 m*/(m® « h) ,FFEHIEAYER0.6 ~
1.5 m’/(m* « h) ] (HXELLEE K SS Fase fihil 78 10
mg/L IR f 4% SS SR BUR bR .

BRARTGAALF K TP 3047 0.5 mg/L RifE,
B PAC 42050 25 mg/ Lo A RO b5 R
2 B N2y BCE, HEMA B & 2 GRER,
Q =200 L/h,P =0.4 MPa,1 Ei5250 7.5 m*,
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@  WAKZER

PR BT A 10. 33 tDS/d, oK AL b5 % 2
Gk KL, T T, 2 98 2 m, AbFLRE T 400
kgDS/h, iz 7 E] 13 h, ROR R 4T

& BB

PR G KA 5 I ik 8 4 8L, 3 K 1/,
KELKHL Q =7 800 m’/h, P =66 kPa,2 Fj 1 #5;/)
FAHL Q =4 000 m’/h,P =66 kPa,l1 & 1517 BIT
3 BAFREH T

@ KR AN 10 x10* m*/d,
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PR ) (GB 18918—2002) —2% A HRifE o)™
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Fig.2  Flow chart of upgrading and retrofitting process
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Tab.5 Main upgrading and retrofitting structures

g H RE/ R/ (mxm xm) ik
PR AAO LRt 2 72 x48.1x6.8 Y MBBR T.7;
Bt f XL 1 25.5x9x6.5 R
hnzs el 1 25.5x9 x6.5 s SR BN Z41a]
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i H B/ B Rt/ (m xm xm) i
JIab = R TE it B 25 1] 1 65 x12 x7.5
A HY) EVIEAGE RS 1 14 x5.5%x4.5
RS 1 13 x11 x11 R 2
JEFERI ) eV AR 1 14.3 x5.9x4.5
5.2 HYRRith WL, BB KR 9 6 (ER 1 H), %
AR SO A 5.5 kW 4T B 2F fLIE R RS 4 &, B 1)

@ Rl 4 DX 5 — B A Dy il S 4R T
X JARE I EME R INEIE] (9. 05 h) AN, e Hp i Bk 4
DX PRAR IXANAZ k4 X 457 B ] 4 22 3 h i 3
O R AR/ SRR IX) | SR DA B AL 2 4. 65
ho R DXCYRBR A WA, 30 B R % PR 4 9
BUEF1H), RS kW,

@ RehrAEIXEE —  ZRRIE ity MBBR SEOR
DX, BANEEL 4 800 m’, HIFEAE 18.61% . TR

SR H K 7 A

@ R IR AW IR, AR E RS
W E2 &, 1155 8 4,0=1050 m’/h,H =10
kPa,N =5.5 kW, gl 5 1R & v B0 3 Hb 15 31 200%

@ A A X S ARG R IR A, AR
o S PN

M e B AR R N BB SR 6
J7R

R0 MEEWMRNMSH

Tab.6 Parameters of modified biological reaction tank

5 R TSR WA BE S E ol A B
AB/m’ {5 BB ) /h ARY/m’ 15 B4 H ]/ h 2 ’

WA X 2207.91 0.53 2 207.91 0.53 L. =0.17 keBOD./(kgMLSS - d); Ly =0. 05
PREIX 3 622.55 0.87 3622.55 0.87 keTN/ (kgMLSS - d) 3K, (20) =0.05 kgNO;
B X 5985.25 1.44 12 485.25 3.00 ~N/(kgMLSS - d) ;5K R S5.5 : 1;IRE
AR X 25 875.72 6.21 19 375.72 4.65 TR IR EE g 2009%

5.3 INEMEILITIE it

Tab & AU TE It 5 2 H) A5, R E SR e
J325 m*/(m® -+ h) VRS BE 2.0 min, Fi S P
P2 E D=2.0m,N=7.0 kW; Z§mf] 5.0
min, it B @ E L 2 £,D0=2.5 m,N=5.5 kW,
Bl E?2 G§,0=9.0m ,N=3.0 kW, {4
JniE 3 mg/L, LB Yewb /245 6 £,4 FH 2 %5, e
Q=80 m’/h; MG F 6 G.,4 2 %, 0% Q=
80 m’/h,H =200 kPa,N =15 kW (28 4ii) ; 1578 % 3
H2M1 %, Q=40 m’/h,H =150 kPa, N =
5.5 kW,
5.4 EHRBEFERREKEE

SOMNRIH R IRE 2 5,240 ST, IE TS5
kW, o KZER AR EL <1 000 1~/L, ¥ RBKE
B 1L IR 4 BKHE,3 1 45,0 =502 L/h, H =
40 kPa,N =37 kW, 2= KAL), /K HE 4R,
2R S KA, R R .
5.9 BtIEE(H) MY

@© )

PEARUCHE T, TP 1SS ¥AT— 2% A F3ifE, %3t
PAC £ 2518k 50 mg/L, BUA I B 45 245 15 it A~ fi
Xl | b Y X =SS N T =y | 23 6 IS ) 110
ERCUTTE A . 25RO PAC Fl PAM Pl 2y
), B 435 50 mg/L Fl 1 me/L, $hn PAC 1% 'H
3EFEQAL&),#IMPAM &4 G5 (3 A1
#),0=300 L/h,P=0.4 MPa,N =0.55 kW,

H BURAZ A7 8500 T AT, 2K R TR H B ) B N
SR TR BN AN IR L BR A NO; - N g 5
mg/L, Z, R BN V6 W30 e BE S 33% , $ iR
60. 61 mg/L, ILARTINZY (B ek hy LR EATMA], 1
w4 GRS 3 1 4,0=300 L/h,P =0.4 MPa,
N=0.55 kW,

@ K% A

PRPREGE S5 M TR 12,59 tDS/d, 4 BEFR
2 BIKHL AL BRAE F7 400 kgDS/h HAE, T 4E K
JKHLE TAER ] % 16 h,

@  BRMLE

PR SR K I A N g XU B 4Ry K UL
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Tab.7 Actual influent and effluent quality from Jun. to

Aug. 2020 mg - L™
S R S .7 I S
BSR | CFIME | BShER | CFIME
COD |103.0~228.0| 152.8 | 11.0~19.0 | 12.4
BOD; 35.7~85.9 50.4 | 0.6~1.8 1.5
NH; -N| 11.0~18.9 12.3 | 0.1~1.6 0.3
TN 16.1~23.2 17.2 | 7.9~13.4 9.8
SS 60.0~276.0| 105.6 | 3.0~9.0 4.8
TP 1.4~4.6 2.4 | 0.1~0.3 0.2

AERPRGEIH TR 3 129 5 530. 56 J7 7T, M
IR A 553. 01 J0/m* | FREAR B 5 43 4 A7 K,
AN 0.45 Ju/m’, B 28 AR R 0.22 Jo/m’, 4
PEREAT T FHA AR . A TR 4 ok 3 300 m?,
/KB (5 4k 0,033 m*/(m® «+ d™") Y i RUR
e
7 %5

15K BT SRR R AR R G LR, 455
P 7 TV KA BT 4 e AR SR, IR T
T ARG SR s RS RN H o 8 TE kAL

“BaE—E,

B HIROK BT S B T SRR e bt
AP r s i B AR, X TN TP Fi1SS i ik bR 7 48
JEFERGERIE, $2 R AAO T 2580 i MBBR T
2B mab e A E M A A TR, TR S
JEIREN T U AR, UG TR 0 TR AR AR BE
g, ORI TR S

S 30k
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