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Abstract The construction of wastewater treatment plants ( WWTPs) by stages is the normal state of the planning and of large,
medium and small cities at present. Based on the operating load rate, water quality standards, investment guarantee, system safety and
other factors of WWTPs, the construction and operation of WWTPs by stages is the direction of urban WWTP construction in the
future. A municipal wastewater project in Guangzhou includes expansion and bid upgrading, among them, the expansion project is
3x10° m’/d, adopting AAOA+MBR process, and the bid upgrading project is 2x10° m*/d, using modified AAO + advanced treatment
process. In order to solve the problems of incomplete system function, low removal rate of total phosphorus, unclear water allocation
regular pattern between multi-stage WWTPs, high energy consumption, abnormal water quality fluctuation and insufficient experience
in new process safety management at the initial stage of trial operation, the first was to use temporary measures, such as using multiple
high-power generators to supply main equipment by zones, using temporary blowers for biochemical aeration, and using temporary
reagent tanks and laying temporary reagent tubes. To achieve the goal of water supply on schedule and discharge up to standard, the
second was to optimize the process, improve the operation capacity, and gradually form a set of mature, low-energy multi-stage WWTP
commissioning and regulation operation experience through influent at different points, and optimize the amount and mode of aeration,
so as to finally ensure that the effluent is stable and up to standard, and ensure the safety of the regional water environment.
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JUINIETG KT o S — 3 SAE B 5%
10° m’/d, Hor— LB 2x10° m*/d, ZHIRLE
3x10° m’/d, Bl 2.266%10° m*, — WK FH ik
RIRA -SRI (AAO) T2 L ge iyt By 34
B, T 2004 4F 4 A #5747, AT — 9 B HEBh
e, —HEAR 5 Y d m D d i, o — WA R
TOUEA Ml T b3 VTR g8 R ik B A LA
VG KA BRI s 3R 4 b 3 3R A ) I s A
(MBR) T2, R &5 V5 K ) A, Mot A 2tk A
Bl MR 2 B, T 2018 4F 12 HIF T84, 2020 4F 6
HIEL$ 1247, AT (OB TG K b 3135 Y HE
TARAEY (GB 18918—2002) — 2% A Hi i I 1 /K
FREE B AR E) (GB 3838—2002) V 2K ¥R 1 1Y #¢
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BRI HIE RGETIREAN 4 DB WA AR e 4 1E
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SSH bR IR AN 2y Ty X R gy S
AR EC R s A5 5 3 B s k) — sk
WREARRE 11T, AR W i 5 KT A
B HE B TR T AR A
1 SRR HER
1.1 HERE . HKKR

BT MR AAO+V HYJE It + 43 fih
THEE M L ANE TR, KGRI AR, —it
HEL R 2x10° m’/d, L FrAb BEGE 7 0T 36 2. 6% 10°
m’/d, BT ZKOKBTAnR 1 FI3k 2 s,
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Tab. 1 Designed Influent and Effluent Quality before the Phase 1 Standard Upgrading

BOD,/ SS/ TN/

AR/ TP/ EryN7L a0V

RS (mg-L7™") (mg-L7") (mg-L7") (mg-L7") (mg-L7") (4L PHE
HEAK <127 <170 <28 <20 <5.0 - -
HEPIN <20 <20 <15 <8 <15 <10 000 6~9

T — B REGE #EHIZK COD, B,
&2 —WHRbRIE BT KK
Tab.2 Designed Influent and Effluent Quality after the Phase I Standard Upgrading
— CODCil/ BODsi/] SS/,I ; ﬁﬁ: TP/il ﬁj/t\%*i%/ oH i
(mg-L™") (mg-L7") (mg-L™") (mg-L™") (mg-L™") (mg-L™") (AL
HEK - <127 <170 <20 <5.0 - -
HKk <40 <10 <10 <2 <0.4 <1 000 6~9

TR AAOA+MBR+E2AMYERAC IR T 2, HiK
FrdE SR — 1 ok bRifEAa ] AR —HE

T T AR 3x10° mP/d, SEBRACFRAE ST AT ik
3.9x10° m’/d, BEHEH KK BTAnER 3 s,

®3 ot koK
Tab.3 Designed Influent and Effluent Quality of WWTP Phase I

B COD,/ BODs/ Ss/ HA/ TP/ FER M E/
KT " § L N - . P pH {f
(mg-L7) (mg-L7) (mg-L7) (mg-L7") (mg-L7") (mg-L7") (1~-L7H)

HEK <270 <150 <240 <25 <5.0 - -
ok <40 <10 <10 <2 <0.4 <1 000 6~9

T — W KOK BUR A JFBET B BOi E , W HEACOK BURE 2 SE BUIR SSIEAIE 0 52 , — IR RIS ARBR 248 DO AR BRZE SRR

1.2 IEZR#E

— AR R AAO+V TR 3l + 42 f T 75 T/ 45 AN
B L2 AR B R AR 1R V5 K T R 2, e —
i P TR B K A Bl T2 250, T e BRis
IK R A3 T A= AR B A A DL G, R
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Fig. 1 Process Flow of WWTP Phase |
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Fig.2  Process Flow of WWTP Phase Il

1.3 St

— I o SRR R AR RS K x FE X IR A
95. 80 mx81.50 mx7.75 m, H % iz 17 A SOKE N
6 m, FASAFELRRITR R 1x10° m’/d, &5 5
HREEN 3 000 mg/L, SEBRIZTTZI0 4 000 mg/L, 15
Y B L 29 2R 50% , 18 A W 1 LE 2928 300% , 15
G 0. 12 kg BOD,/ (kg MLSS-d) , /K F1 15 &2
FE] (HRT) 24 11.2 h, oo B 4 | R 4
B4t | B 0 HRT 43 900 o4 0.30, 1,28, 2. 54,
7.08 h,

T 4 SRR, A K x FE At R 43 il
150. 00 mx36.75 mx9.00 m, 5 KIEHN 7~8 m,
S PR 7. 5x10% mP/d 15 YR R
45 000~6 000 mg/L, 73 =2 [mli, o, B =
4EIX R1 2050 400% , A X BEHE T X R2 400
300% ,B4A 1 X EBRAX R3 40 150%, 15087
i 0. 15 kg BOD,/ (kg MLSS-d) ,HRT 4 11.51 h,
HAp RAAIX A T IX B4 X R X A T X
4 X HRT 23 51 & 1. 16 .2. 33 4. 88.0.70.2. 21,
0.23 h,
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1.4 MBRith

B MBR JE R Gk R i — % LM (PVDF)
Hos YRR FLA2 4 0.01~0. 10 pm, BEAEEEAH XF
IO TC B 25 KA R BT, WA I AR R 22 3 4 7 IR
FEE, Wb T REAL A, TR G K

MBR R GEXT AL o Ry 4 5542 724k i 5%
AR 10 RS B A b e A ik ST A A A 7 K
BT, 45 HEHURE B ST B JRR T 1 0 ST R L K T
o ma T, S PAT E A AR LA
TGS ZS i BT AN 1 848 m?, PR IS 4k yiE T
BUA 2.03x 10" m*, P & 20 L/(m® - h)
(20 C) , F RMEEE M 22.5 L/(m*+h) (20 °C)

TR A WAE I P TR A 8 5 R
it — R R GG TG IR R RE , EHT Ui, e
Oy ES JE BTE VR HER, B 1% S pE K2 1 iZ R KIRS

PHEA TG Ve it e i Jm 1 b3 R Il ik A &R
g5, e i Je B TE Ut A TS TR A BT 3 i AOHE R D8
AR ST A H S |, B KR 30% ~ 40% (175 e
ZHCEE = A AT AR IR AL
1.5 ‘’HIZ

—HIRAR T R i v ARy b A Ak T
K G PC £ ) b ] B 2R B | B Kt R i vk R
PaE,

VL SR HOBCHE R B AT e, B2 R 8 Nt
A B B AR 91, 35 m®,— By 7. 48 m/h,
SR IIE N 7. 98 m/h, S EEEII GE 24 b, 81T
R AR TR B R OK A i A K SR 22
K IR s e 8 O A B4l kb, P2 Lk A
V U 3391 26 RE RS SA AT A TE K FL AR HE E A 8t
B2 Ut A R (AR T TSR T AR U8 i g
e FER T A Sh ik, ik 4 Fos

R4 VIR T ZRE
Tab.4 Process Control of V-Type Filter

JEh T AE 0 0 C C C C o 0 -
I HEK c(1) 0 0(2) C C C C 0 -
bk C C(3) 0 C C 0(6) 0(5) C(4) 2
UKL C C 0 0(8) 0(7) 0 0 o 5
K pk C C 0 00(13) 00(12) C(10) C(11) 0(9) 6
HR(LRULYIN C(17) 0(18) C(16) C(15) C(14) C C 0 -
JEH T AR 0 0 C C C C C 0 -

0 FoRTIF, C FRK, 1~ 18 NEAEIUF , 00 F/R-IT4 AR SXPLEF IR,

Zoad v ORIEH A K I R i R L, R
PR ERRETH 5 o Ml 28 WA BOKIEHN 9.5 m,
BRAER N5 416 m’ BRI KA BRRE 1, £z ik
FEWE HRT 355 0. 5 h, % T 4B S RELAMY Rl
ERIE, LR AR T o 32 SANE R R GAE e
AITH B A R RS TIHRERSCR .

1.6 SKIERS

1K) BT M T P R A TS K, L 6
JE 5 7K ARl e 4 PR A 4 BRI IR R
IRE ThEPE LK E W, anld 3 flon, =27
W TG KT LLE N — AR B i 30 H AT R
REH 32 R A om G /K o S0k 280 34T 7K 427
A TELAS e A5 K — b B Sl 149 4 ™)
LY [A)E, 70% LA 57K i APE Sk, HAT 29 30% 1)
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B3 5KIERS

Fig.3 Wastewater Collection System

B4 5K ViR
Fig.4 Layout Plan of WWTP
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2.1 EERERFRL

— IR AR A Y TR TR SR (EPC)
TUH BN SE FT R 4R, AT B R HLUE B R
N BRI ABE A G2 Fit . — J 1, v] LAY R
128 R ETE TR A R S S AT LR 5
—J5 T NE IS HAR A B i 1 3037 22 26 1 [ K ek
AEETL, MR Sk b T 18 48 0 26 1) T o AN R Y
R AR E B P A BRI R A B 1B
PETHREA AR B P2 TS B IO H RCR

15K B 2020 4F 4 A AL RN B, 6 H
WIFEATE L 2 52k TR 48 22 56 M B ALl T A, /T
SR AR R TS K AL

2.2 HEKBEFEFIEK

P RE T 2 RE o sl P BB | A A Ak BB R
th RS, KA PR RR R b B AT B A 10t 160 BH 22
KA PHERESHOR I 2 B DX [R] 3 Bl g = 7K
IERAF, KBS, R e S m 24
(KR, SE DG IG5 Je dEA T 9k, 4R —
kg 1508, B o B8O 2% 45, AT 5 m
IKIR I SR FRZ R 3x10* m® | 3RS Ue it 1 vk iF
FZHR 2 000 mg/L #E ], T MAMRAG 158 2 250 t,— .
TSR ERE IR N 18.5 kW, N 30 m’/h,
LA 3 d., A B KPR K B PR A4 X R
BE DO Bk ik E] 1~2 me/L, R F43 s ik 7 =X,
57K 5 000 m*, For R B 2 500 m?, B4R T B
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#E 2 500 m®, $2 BE 4% 20 i IR R O B A T R
PRAEH AT S RN S 00 R 2%, [R5 T IS 4 S TR
A VR ET 2 A SR TR B R TP 2, B 1 h R A
T AR By Y TR He, B 2 h K 4% 38 A 25 B oK
FREIBIT 1 d )5, 4kEeiti5K 5 000 m®, 7] i 4k 22 5
A5, A At V5 Je T vk BE 25 2] 3 000 mg/L LA
I S A KA B BARKAL (7~8 m) , FFEE
TR FE A bR, 205 Je DURE L ik 3] 20 247,
BAGAR LB R, 40 coD,, EBRFRILF] 70% L)
b TN ZeBRIRF] 30% LA LA, FF )3 B X K ]
P17, FF A Bt A= XUBIL, Ji 3l RS 15 8 1o i R 2 45
RN , 32 IR — 4% 2 77 48 509 A b BEAE 7 F4 58 kK
AL B R 4256 A= At i oG DO BT 5~6
mg/L, 1B DO T8 E N 3 ~4 mg/L, RE DO Jit
TR 1~2 mg/L, #F— 20 B 3 W AR 5,
A% COD,, it BE 290 20 mg/L, TN Jit ¥k i 24
H 15 mg/L, TP JFE R 2N 0. 3 mg/L, 44845
BR TN WS R AMY B Aa 8 ik bn . Mook, Sk AW
AR A s (b ) 25 A= 3 (g L)
85 BT R BB K e SR A T e 58 A A I A%
Wit , 3 — 2 A5 BT S8, E XK TN
MR sl RV T BEA O #5218 30 ~50 L/h &
BANERIR 2 B &M, HK TN i ik fa e ik 3 12
me/L LRI A5 I BOMBRIE, 23 T— . W5k
T A T ARSI B A Ak ) v s U R R g O
ZGH 8 d BE AT LS H KGR AR HERL
3 AR EITFEENEE R FREE
3.1 REBITHHRSEELRE

15K s TR AEAE K A R4 2R

At s XA 78 R A5 R YIRE A 4 N 2hix
Jith A 38 R DU A it AR o8 A BRI O, H
15K — | ZIHK R AU IR A T T, 7 SR RS
KT BB AT AT DIRE . Sl R Z G &L
BN 3 B R AT K A LR BT ) LA A A
KIS XL, A1 B 5 25 R HEN 2, BRI atEA T
R ik O i L B G R U T 1 )/ K C A L R v
PRUE T A4k 3ts  MBR 36 135 e 09 1E 8 B K, Hos
VU B AL — 8 K I 2218 1Tt 52 i 1 2B 4k
REEE R, B A B, B g &
GG R 83 , W RGBWIE R 1217, K
R ibbn, IGIHEIE I H ) RS T E T 14
HHYRFa], 2895 FE SRR e 3 .
3.2 TP XBZER

15K K TP B v, B R E 1T L
e, Hi7K COD, \BOD; TN 2% .SS \pH %53 §55%
IREN G A BRUERIHLF K VAR AE R B ™ E , 5 H K
TP Bt M AR 1E 0. 4 mg/L 22, BMERA 2 ik
FrfEik, #EK TP FEYMEN 3.5 mg/L LIF,J& TIE
WK, R K TP BN 0.5~0.7
me/ L, VIR B OR B4, IEH 21T )5, K TP
B EAERFTE 0.2 mg/L LU, TP ZfRR e, A4
8L 92% , WK 5 Fi7n . AbaiBRmk 2700 TR R
Bk 30 ~ 110 mg/L, 38 K FBLIS B (#ig
B 29 15 mg/L) , Zead i KRB 25 5 i K HE
e KEUHERE T DO S84 it , thoK TP AR AR,

M 22 AN %A RN M, S B R R Y A
IR AR 7 =™ E R T BREE I ROR . AR
WAL PR 5, CHR 43 () B #0 LL AL B IR 56 B A7 AE , B

5 HEHK TP KERR
Fig.5 TP Removal Rate of Influent and Effluent
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Fid B %ot L Tl T kA A 1) 2 R Ak R, R I v AL
SRR . HARIE MBR BE Y IE % 21T, MBR
T T 2005 7K ) i B A0 A3 T st 493 A AR b s K
FHAb, ARG BR A0 5 /K 78 0 TR A 0 S 1 30F
A MBR i, 4N 6 frs, SR T 25 40 A B 55
0K R AR ) H K TR A AR PR A BB St i 7K

WL R 5 IR A O A i R g, LS St R R
K, B IR A W AF A J I K T 0 e AR Y ) 8 A%
e [ 52 A 27 SRl SR, S R 2 A IR AR
At AR iR AL, I3 IR G R ke B B AR 24 R g
g FE AR A HE M, B T BRBERCR BRI A ik
#10%L) I,

B 6 BRI A
Fig. 6 Dosing Point of Phosphorus Removal Chemicals

LB, p T FE St 280 4% 35 U TRD 3, TR0 35 ¥ Ve E
TR B R AR R R A0 T R TR A K, TE
Ik 2 BE RN Y 43 B, B W T A R R S B IR 4RI B
H0.5% , REFBHN0.4% ,JREKBEH0. 6% ,4f
SARTBLN 0. 4% 4 AP BN 0.3% , i AR Bl
0.4% ., B2 BrH RS £ A Y, £ A
BOMIR B R 5] o A A8 8 F B E AR, 2 0
W AAO T2 xd Ri(E Y 172, H A5 BURE i BE (1)

7

AR AT 0, R O B ARG i e
MBR 757K ) 2 2% 0] 30 3 3k 77 75 1) 5 i, 1 o F IR
(e 980 2] T 25 T s 1) o W 24 79, 3 ¥ DK 5 o W T 11
e, R PR R G048 T 2 BLRT9 TR W L 120 i ik
D ERWEZ BN . 45T ok Y vk g 4
B RINE S BB R BR w0 O B R 55, BR ik
FBOIE E— P REAR, 1 IR F 30% DAL, a7
BiR

BRI 257E

Fig.7 Consumption of Phosphorus Removal Chemicals

3.3 — ZHIKEIFE, T REE G KK RIRE AR

BEE 2R G M SR A P R B AR E | R AD I
HAt AR 2 w0 — R4 3.9%10° m*/d 75 K 4k
RSy, T — WK Ab B AR R, 290 0.32
KW =, 717 309 4 24 X A Jey K% TG 5 e KU R
5 BRI I T Y5 K AL FEREAET ) 39 K b 2R

HLFEIAH] 0. 90 kW-h DL I 25 FEt A B A AR, —
S99 I A= Wyl B AT LA SABRHER , T SRR
A E] 0. 11 keg/m® P28 0. 085 kg/m’ . &
BN PR RER 73 AR e 15 KA — A 3, — 4
FAR RN AATIZ AT, WAL 38 275 7K R AR 4k
O35 K AR X TS K R ORI,
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—WIRBREC AT P E LT, e & AT
WAFHIE, BRI B RERE, R A 4 TR K B 4%
SR HERR S 3B W LA XU i 5 i JBE R e B
SRR FHRR2E B AL S v, B2 = i R G
IKALE sk R HEIXUZR Ge it R ) 2 30 IXURHL
AR HE XA T 5K B AR REFE , E i A il 7k Ab 34
FFEZY R 0. 8 kW-h, FHFE T i F] 12. 5%, 1T REARK
A A i 2h R Ge RS R, BB
HRE G 0.08 kg/m® LR, 2589 4 15 %)
10% .,

— B JER AR ST HRT 85K, dE K vk BE 31K
B RGBT SO0 L, A A R T A FRARCR s T R
AR, T2 RE 80K, 56Bs HRT 31k
TT HRT K, KK B AT, ik 5 s, Bk TN Ak,
oAt A b B RS 7 455 1 78 b 3 oK 20 45 5 A )
(GB 3838—2002) MR M 2ShrfE LA T, 3l 2 & 4%
Gy R KD A RS A AR, , PR Bt A B B A
PRBR ISR L, ZEFE K AL F 1E 5 VR BE B LT, 257K a5,
O QMBI N 4:5:10F TN (=5 R 5808, k2
70% VA L,

RS AHAOKR
Tab.5 Influent and Effluent Quality

) K/ COD,/ BOD,/ Ss/ TN/ HA/ TP/ BRI/
lﬁa 3 -1 1 1 -1 -1 -1 -1 /R | pHﬁ
(m’-d™)  (mg-L™')  (mg-L™') (mg:L7)  (mg:L7)  (mgel7)  (mgelT) (A1)
K 3.0x10° ~ 190 110 105 26 21 2.5 - -
— 1K 3.8x10° 8.5 1.5 2.5 6.5 0.15 0.15 A 7.5
K 7.5 1.0 1.0 7.0 0.15 0.2 KA H 7.5

3.4 REREMEHIEE

TSR 8 A SRR B, et BLE
B T X B ) [ R, IS OK T A 4 SR
2, o Ak B BOF BRI A — RN T 4 B 5
IR AR AR TR, 7351 FHK 9 2570 8 4,
LA B8 MU 1 A 2 (R A I R R A
i, ANRE WL T B4, — 5l g P2 2 4 4 ) A
(PLO)fEMZ Gits, —HHh— (G g HIERS
BB 22 5 | L 12 T B AR AL, S 80T 7 A T 7™
Az IR KR B AR, , A O R AT RE S EURANS
KT Gl AL PLC #E I R S0, F 2 iR 1 A5
WOt — 27 P B — P BRI, YK i
SR AR R T 4% T2 B B AN RE AL M %
AR ST 4 1 Y T RS, 2 RGTH 2 e MEATE T
i, AMLAESE LA NAE Y, B B S il 4R 43 1 3R
I8 AR T TSk IB AT MBS . SRS S, AR P
AT 2R e S 52 ] A 7 4 1] T
4 HiE

vigiliFea SEY I ON K F TS VWL IPSEIN
PRARRORT B2 A =54 T OREE R[], %5 KT
— I e R T Y LI ELE , S T R
SR s 38 A A I, SR A B BL R R TR Y
S XHLAITBC A I B0 2568 25, SC B 1 {5 K ) it i i
FAGHE T8 K IRARHEROR b2 A 7 5 1 T BRI A A
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