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Design of Relocation of Tianjin Xianyanglu Sewage Treatment Plant Upgraded

to Quasi-IV Standard
YANG Qing, GUO Shu-qin, CHEN Wei-nan

( Tianjin Municipal Engineering Design & Research Institute Co. Lid., Tianjin 300051, China)

Abstract; Treatment capacity of Tianjin Xianyanglu sewage treatment plant in the first phase
relocation and upgrading project is 45 x 10* m*/d, and treatment capacity of the recycled water plant of
the first phase is 5 x 10* m’/d, in which the effluent is required to meet class A limitations of Tianjin
local Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant (DB 12/599 —2015).
The main process of sewage treatment consists of rapid sedimentation tank , multi-stage AO reaction tank,
secondary sedimentation tank , denitrification filter, high-efficiency sedimentation tank, V-shaped filter,
ozone catalytic oxidation and UV disinfection. After the recent commissioning, effluent indices of the
sewage treatment plant were better than those in the design standard. In the process of operation, when
the amount of sewage increased greatly, good treatment performance was achieved, reflecting a good
impact resistance load capacity of the process. The multi-stage AO process showed high organic matter
removal and nitrogen removal efficiency in the operation. The high-efficiency sedimentation tank and V-
shaped filter process could ensure that TP and SS in the effluent meet the discharge standard. The
operation mode could be adjusted flexibly according to the actual situation of the water quality and
quantity of the influent in the subsequent operation, so as to reduce the operation cost on the premise of
the effluent water quality meeting the discharge standard.
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1.1 FERPAEE TR BESR

Jirt Rl BH 2 T 7K Ak BT AR HH 25 8P B HE K R 8¢
(REHAKRRGZ—) TG KAE BT 55, it ik 3
fE 1M 45 x10* m*/d (L] 63 x10* m*/d) |, B 5 b

HIBUN 63.6 hm?  §5 K 4L FER FHATIH + BNR T
2o+ U0 + IS IHRE L2, H KoK BT B O R
15K A5 e HEChR e ) (GB 18918—2002 ) —
¢ B hRifE, 2014 45 1 H—2016 4= 3 H Sk KoK
R 1,

*x1 2014 £1 A—2016 &£ 3 B LBriFEKKER
Tab.1 Actual influent quality from Jan. 2014 to Mar. 2016
TRIEZE/ % cop” BOD,/ 1 s NH; - N]/ ™ L
(mg-L7) (mg-L"") (mg - L) (mg- L") (mg-L77) (mg-L7)
70 567.13 214.08 204.32 54.28 62.56 5.73
75 589. 14 221.44 214.37 56.05 64.35 5.97
80 614.65 229.92 226.15 58.10 66.40 6.24
85 645.79 240.22 240.70 60.57 68. 88 6.58
90 687.22 253.84 260. 35 63.83 72.13 7.03
95 753.56 275.46 292.45 68.99 77.23 7.75

Bl kT PR e IR s KT TR B R R A
R R B X A0 R R IX, 2015 4E 10 A 1 H
TR A T 18 R T 1 7 s R O B T 7K A B 75 e W HE
JFRUE) (DB 12/599—2015 ) FiE A TR AT A #5
e BPEER 25 Y bR (R TN 4b) 3k 31 Hh 3Rk
IVEIKARiE, R IREERR G 15K 4R Sk A7 7 9
W [T 7K 0 25 A i w ol R0 R AR Al ok TR
RIS, PRI 5 2% BURF R T il o X0 A AR 52
it B AR AR TAE
1.2 FEBKITER

A KAL) (2030 4F) KR FEBLEL Ky 60 x 10°
m’/d, (& T 2 33 hm?, S IR, — ) e
45 x 10" m’/d B0 24.1 1478

THREARS JE 2 218 km?, £ B AL S AN ERLE

(R84 5 IR X RN P 75 X RS 43 X 35K
2 Rtk KRR
2 LR KK T A 38 K v b 5 b o (O BT
TRALIRT V5 G Wy HE AR #E ) (DB 12/599—2015 )
() A BRifE 5 HEA MR & 1o ARPEBUR 5 KT 3 L
AR SRR KK BRI , F J 5 hn © AR HEA T K
T8, 328 R R 553 BN Y Tl Ak 8 22, PRI
ARYCGE FE P AR TR 2 KK 5 B 75 25 B8 e AS )
FLRBEE KK IR 2,
AWK KT 35S 2% i LR BRT5 7K
SEBRAJEAG I, J5 WIRE R X3 R BE VA B A AN KT 52 3
PBEAK KR 785325 R 75 7K HE AR EE R ZKGE /K b
HEY (CJ 343—2010) HHAH KSR .

T2 &I HkKR

Tab.2  Design influent and effluent quality

BOD./ COD/ Ss/ NH, - N/ TP/ TN/ KIGFFHE/
Iﬁ E —1 =1l -1 -1 =1l -1 -1
(mg-L7") (mg L") (mg- L") (mg -+ L7") (mg - L") (mg L") (4~ L7YH
K 220 650 300 65 8 75
Hk 6 30 5 1.5(3.0) 0.3 10 10°
3 ILZ##EF RALFRJE G I R AR A AL T

ARPGBETE | KoK, 7R T5 KA BT 2k 4 1
H i % COD TN 1 SS By LBk,
3.1 XF COD Hy£R

AT P AR 3E K BODs/COD < 0. 4 19 #f % O
62.5% , ] A Ak — i, Rl RE K oA Tl oK
SR XE R AR ALY, 245 ] COD <30 mg/L Y
ZOR, M TG BLRA —E X . i, B EAE

3.2 X TN p9XPBR

AR TREBCHEAOK B C/N =2.93, 57K 5
H I EARER (1,77 ~6.10) , KB S5 [ Ay Bk U
AR AT TN LBRR =86.7% A51FT, 4
25125 REAE W SO 58 23 A S 7K B B e I ELIBE 2208
RE AL BT Z, 2 9 A0 T (AR
N T0% ~T5% ) o I3 SN i R A0 il SR Ak B HL T

. 80 .



H3T A H124H

T OE % K H K

www. cnww1985. com

SRHARAE gL, DLOR B 7K TN A2 1685 o
3.3 Xt SSHIERKR

ATHEHIK SS<5 mg/L, 454 TP<0.3 mg/L
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Fig.1 Flow chart of wastewater treatment process
4 EERTEH GBI S
4.1 @it

BEH B 45 x 10% m®/d Kok 5 e (15 S o TIpe
) o WE(HARM G 4.8 m’/(m’® - b)) GLFER ] 50
min, FEBA FEEREEHRTIRIL 10 £, B8
B=9.6 m,L =56.95 m,P =0.37 kW ; H Sl e % fifrids
$E S G,P=0.37 kW,

4.2 %% A0 REH"

Z9% AO A=) Wt B — 2R A3 AR Y 2% R Bk
AO BB, B — B4 A0 465 B A8 X R F 48 X, O
M5 R, BT LB 45 x 10° mi/d, MR R A
374 744 m’ ,GHOKIE 7.5 m, AR KE 10 °C,
AL K L) 4 R 25% , B g% MLSS 43 g Oy
5 600/4 600/4 000/3 500 mg/L; 3575 e =% R 5
0.82 kgSS/kgBOD, , s et 18 d, {284 HfE] 19.9 h,
SOKEE 6.2 1 1,4Malf L 100% o, FEL & WK HE
HERRPH RIS 2 200 mm P =5.5 kW [ 40 &, 0}
HEA£ 2500 mm . P=7.5 kW [ 60 &,
4.3 FEREBHEH I

B RASE 45 x 10* m*/d, 35 30 41 (5 57 e
H) WEERE A 1.25 m*/(m® - h) |, B35 TR i
JE8 ~10 o/L, FERA AES meEAEIeHL 30 7,
P=0.37 kW,
4.4 REEHEYIRH

BRI 45 x 10° m®/d, 5% A L 1 3 S A Ak 2
YIuEH, JEE 11. 6 ~ 12. 3 m/h, WS4k 7 fi 0. 72
kgNO; = N/(m’ « d) (OF34) , [ oh Pk JE 1 24 h, )2
MEARHRE 75 m’/(m® - h) R e Pk K R 18
m’/(m’ « h), LB & 92 mg/L, FEE B £
RYPEKFE6 G (4 H124) 56 Q=810 m'/h H =
90 kPa,P =30 kW; S YERHL 6 G (4 FI2 %), %G
Q=56 m’/min,H =0.085 MPa,P =110 kW,
4.5 BREFM

BT 45 x 10° m*/d 45 BRI E] 15 min, YLTE
8 JE, ELAR 17 m YLTE X 3R 1 17 faf 43 31 4 13,9
m’/(m” «h) (FH) .18 m’/(m® - h) (I§(H) ; PAC
(10% W A) $ehn 2 132 mg/L, PAM $fii s 0.5 ~ 1
mg/L, FERA: RWHHES 16 5,01.2 m,P =11
kKW SR PE e 8 5,03.2 m, P =7.5 kW; %I
HL8 4,017 m,P=4.0 kW;5RFEKES &,0E
60 m’/h,H =100 kPa,P =7.5 kW; i5 e HE i % 8
&, 84 120 m’/h,H =200 kPa,P =22 kW,
4.6 VEEit

BRI 45 x 10* m*/d, kg g R ) 14.5 m x
4.9 m, 340 4%, UEHE 8.7 m/h(WE(H) , it JE A
24 h, b PEAHERE 15 L/ (s - m?)  SOK RIS B nfrids
SREE K 2.5 L/ (s +m®) K 2.5 L/ (s - m®) X
PHYEKSREE S L/ (s » m®) . EBRA PRk 6
H(4 H24), 545 0=1008 m’/h,H =80 kPa,P =

- 90 -



www. cnww1985. com ¥

L F ORIV E R ARARME T R AR5 KAL) 6 i AR AR

FH3T A H12H

45 kW RuERAL6 5 (4 2 &), 5 H 0 =3 000
m’/h,H=45.5 kPa,P =75 kW,
4.7 REFHFIRFEM

LA 60 x 10% m®/d, — M 15 £ 2 % ML A
45 x10* m’/d, B4 2 ) B4R 45 i 600 kg/h, F
HAERBERARSERE4 6, REaHERERN
150 kg/h, 2 ALY 1 460 kW, 5L AR 2 ik ot S5 1 et
] 50 min , HHOKHE 7 m, RAFNE 24 mg/1, 33
JiE, BRRE Y 3 Bl 1 B
4.8 LIMNEBRMHKERE

S AL 60 x 10% m*/d, — i 45 4 2 B A
45 x10* m’/d, SAME R E 6 1% GE W% 4 45) o
LA 20 m)/em’® TR 4 5, B T AR B
Ui#2276.96 kW /KA 5 (LK AR IS ) 7K il
MESE(6 FH24),54 0=4063 m/h,H =65
kPa,P =110 kW,

*3 LRIEIT

4.9 EiRBAKERS
R 60 x 10% m®/d, — M i £ 2 e ML A
45 x 10" m’/d, S5 IR R 129.6 vd, i
W1172.8 v/d, EIBKIG TG IR AR 648 m’/d (55 [
F20% ), BENFNE 3 ~5 ke/tDS, TAERTA] 16
h, FEEH . HREFEI0GO M%), 8G
0 =80 m*/h,H =300 kPa,P =15 kW ;47 23 47 Jii 7k
—RHL10 (9 1 %), 5EG Q=80 m’/h,P =
4.97 kW= HEHL3 G2 1 &), 58 Q=1.05
m’/min,H =800 kPa,P =7.5 kW; kK4 10 & (9
FA14),54 0=23m’/h,H =900 kPa,P =11 kW,
5 BT REAITH
5.1 SLERBITAKR

TG KA T 2019 4 6 H iR iE 1T,
2019 4F 8 H—2020 4F 4 H bk KK 5T an 3k
3.4 FiR.

# kKR

Tab.3  Actual operation influent and effluent quality

WM 8 A 9 A 10 A 11 A 12 A 1 A 2 A 3 4 A
HE/k coDy/|[IX e 314 ~966 | 330 ~951 | 246 ~535 | 243 ~388 | 304 ~482 | 282 ~423 | 274 ~363 | 290 ~395 | 302 ~ 524
(mg - L™)PEMH 623 485 364 309 353 355 321 327 372
ok con/[X MM 10~22 | 11~25 | 10~23 | 11~23 | 12~26 | 15~24 | 12~20 | 12~22 | 14~24
(mg - L") 16 15 16 15 16 17 17 17 18
b7k BOD, /X [l fE] 120 ~381 | 125 ~376 | 102 ~182 | 94 ~155 | 101 ~160 | 101 ~151 | 105 ~135 | 103 ~142 | 112 ~180
(mg - L O[PH@E 237 186 139 118 121 129 118 120 131
ik BOD, X fElf] 4 ~6 5~6 5-6 4~6 4~6 5-6 5-6 5-6 3-6
(mg - L™") PEX{H] 5 5 5 5 5 5 5 5 5
Pk S8/ [XHIfE 140 ~460 | 120 ~520 | 140 ~340 | 130 ~190 | 140 ~ 191 | 130 ~220 | 110 ~ 170 | 140 ~ 190 | 140 ~260
(mg - L")l 266 201 200 159 164 176 157 160 183
ok SS/ [KElE 2 ~4 24 24 3~5 3~5 2-5 2-5 24 24
(mg - L™)PEHME 3.0 3.1 3.1 3.6 3.6 3.4 3.3 2.7 2.5
Pk TN/ XMl 38~74 | 42-~73 | 43-~59 | 46~66 | 57~71 | 57~71 | 55~67 | 57~68 | 55~71
(mg - L™)PEHME 56 55 51 57 65 62 60 63 63
ok TN/ [XJEE - 1~9 3~7 3-8 3-8 5~7 5~7 5~9 5~9 5~7
(mg - L )PFEHE 5 5 5 5 6 6 7 6 6
ks, K 20~59 | 33~58 | 35~53 | 39~55 | 4555 | 45~56 | 42~53 | 45~53 | 44-~54
(mg - L™O[EHME 43 45 43 47 50 48 47 48 48
ok s K] 0.1~0.8 10.1~0.910.2~0.80.2~0.8]0.2~1.0[0.2~0.9[0.1~0.7[0.2~1.1]0.1~0.7
(mg- L™ 0.2 0.4 0.3 0.4 0.5 0.5 0.3 0.5 0.3
Pk TP/ [ [AIE]6.4 ~17.1]3.3~9.5 | 2.7~8.1 [ 3.5~5.1[3.3~7.3[3.4~55[3.4~4.9[3.2-56/3.6~5.8
(mg - L™)PEHME 10.1 4.6 4.3 4.2 4.6 4.6 4.2 4.4 4.9
ok TP/ [X WMl 0.1~0.3 [0.1~0.3[0.1~0.2[0.1~0.2[0.1~0.2]0.1~0.2|0.1~0.20.1~0.2]0.1~0.2
(mg+ L™)PE#fE 0. 11 0.14 0.10 0.10 0.1 0.1 0.1 0.1 0.1
Kt/ (10* [K {53, 4 ~56.9/52.3 ~55.743.8 ~52.845.0 ~ 52.244. 6 ~50. 143.6 ~54.941.4 ~52. 041.9 ~52.738.2 ~51.5
m - d7) [FEHE 55.2 54.2 48.8 49.4 46.9 47.4 46.9 46.0 42.5
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Tab.4 Water quality statistics

moH COD |BOD;| SS | TN |NH;-N| TP
$ﬂjﬂ£7§/ 391.0|144.9(185.5[58.8 | 46.5 | 5.1
(mg-L7)

7. A

PR 6l s3] 3] se | 0.38 ] 0.
(mg- L)
SEH AR/ % 95.9| 96.3| 98.3[90.5 | 99.2 [98.0

AL AR AR R K K R A e I B E 2258 4
i BRI KRR 1.2 ~ 1.3 4%, JUHAE
FRZRIE WA, R AT AR Ja 7Kg AP AT 5 5
PRitACOK B 2019 45 10 A i da it s i 2L
H 2 AR AER , SRt AOK B A T30 HE
5.2 iFig

@O FEsEPBRFEK BOD,/COD 0.3 ~0. 46 (°F
FIfEN 0.37) , [} s 2 7K 8 DR 73 i ] 30 o i
UL, 5 o W PRI BT RUSERY 1. 3 A5, /KK o
THORFEE IRAR , BEIIA L 2 i B A B it b it
TATREST o

@ TG A R, V5K AR H) (60 x 10°
m*/d) B P A 29 33 b, 45 AR 208 0. 54
hm?/ (10 m* « d™") AR o HERObR o 10 F b 4
bro Bt HEJRAE B SO D0 | [
15U BRIV 3 6 AL B STHEAT IR (45 x
10" m*/d B 53129 9 hm® ) B KM T ol T
B RIS T i IR K TR SR S
i

@ L2 AT AR S bR K K BT O R T
AR K SS LT, Al T s AR TN LR
175 00 AT SRR A A P b 5 AR 3 COD 25 BRiR B0 vl
L A A ol X S i T LAk T Ak Ak
PR , FEAR TS /K AL PRASAS

@ HEKB/N K 1.5~5.7,F3{E Nk 2. 54, 52
Priz Ay HALE SOV M BB I S AF AL A P 98 T R
BOMBREOLT TN ZBRRIEF] 90% , 5877 Ui ] DU 4%
AO T2 BA B i B U0, O 308 1AM
BRSSO . R HGH 75 A0 IR T Z A el
ALt , FEAR 1 aa 47 98

&  SEBREK KT BT FEA, J ) 20

Wiy 2 4> db X 10 FJ5 T KON 55 54
TR BIPRRAT BN, R i 3 7 49 VF 22 Tl Aolb st AR
HEI); T 2 N 2019 AR B BEAE 1R e 1 /Y
S o
6 %5

TR FH B 75 7K AL BR T AR bR — 0 AR
YU + 29 AO i + 0l + Sefisfe i i +
AR + VO RIE M + AL + SRINE R
QR T 2 Gn AT R AR, A T K AR AR 0 T 303
PR AT A ER o Tk B K B T BUE K AR BT,
BTGB IR AL BRSO HLA
PRUEHEICE SR N, n] 225 A% TR A A 20 T2 0 A A
SR A BIRCR S E R4

S 30k
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