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Design of Longgui Wastewater Treatment Plant Phase IIl Expansion Project
WU Xiao-yu', ZHANG Jian-liang’, WEN Long-jia', DENG Li-you’

(1. Guangzhou Municipal Engineering Design & Research Institute Co. Ltd., Guangzhou 510060,
China; 2. Guangdong Communication Planning & Design Institute Group Co. Lid., Guangzhou
510507, China; 3. China Railway No.5 Engineering Group Co. Lid., Changsha 410000, China)

Abstract: Upon the completion and commissioning of phase [ and I of Longgui wastewater
treatment plant, both have been operating at full (or even overloaded) capacity, failing to meet the actual
regional wastewater treatment demand. To address this issue, the phase Il expansion project has been
launched, with a designed capacity of 15.0x10" m*/d. The project adopted an underground construction
approach, utilizing a modified AAOA + MBR process for advanced nitrogen and phosphorus removal.
EnviroSim BioWin software was employed to simulate multi-point influent distribution and multi-point
reflux, enabling the selection of optimal influent and reflux ratios. For sludge treatment, a low-
temperature thermal drying process was applied, which significantly reduced energy consumption while
effectively minimizing the volatilization of organic matter and preserving the sludge calorific value.
During the design and construction phases, BIM models were used to comprehensively optimize and
adjust pipeline layouts, achieving material savings, spatial optimization, and aesthetically pleasing
results. Since its commissioning, the expansion project has operated stably, with the treated volume

reaching the designed capacity and the effluent quality consistently exceeding the specified standards.
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Tab.1 Actual influent and effluent quality from 2017 to 2018 mg- L™

WiH BOD, CcoD SS NH,"-N TN TP

2017 £E 3K 118.1 203.9 4578 18.9 247 5.30

2018 4FHE7K 109.6 202.1 529.6 16.7 22.4 5.44

2017 4E—2018 4E 7k 2.1~2.6 10.5~13.2 2.3~3.0 0.3~0.9 9.0~13.1 0.2~0.5
BT HEK 140 280 180 30 35 4.0
JEA T H 7K <10 <40 <10 <5(8) <15 <0.5
2 TAFIt F2 ZEYBIRGTE HAKR

2.1 &itimEE Tab.2 Design influent and effluent quality of phase

R A e U5 5 7K Ak BT iR 55 3 Bl %) 3 T 4 e AR
K], 2R FH A 2 K 2 P ks | A 38 498 ARk RN AS ) i 1k
FHHBFE AR S5 7K B, 4555 28 2030 415 /K B it 2
28.4x10" m*/d. Je V75 K AL Il 55 T N 52 PR is
K B IK 22, 5x10* m/d, il ik ) AME N 5 3 TR,
PEA T IX B BI5 K B AT 26. 5x10° mi/d, 284
JEK I SN AT 90 UL R 2R B e s K A
S TR AL AR A 15. 0x10° mY/d.,
2.2 igitkR

P SE B i 7K 7K 5T 95% DRE 23+ 545 i BUE
YERZy s TR KK, 7K (TN BRAM 75
i /£ GB 3838—2002 H' V 2457 . GB 18918—2002
rh—2% A BRiE S DB44/26—2001 FrsisE — 9% 75 /K 4k
PRT5 R B — AR ME R, Y TR
BTk AR WL 2.

Il expansion project

Wi BOD, | COD | SS |NH,-N| TN | TP
#EK/(mg-17") | 140 | 280 | 300 | 30 35 | 55
K/ (mg-L7") | <10 | <40 | <10 | <2 <15 | <0.4
EBR% | 929 | 857 |96.7| 933 | 57.1 | 92.7
2.3 IZlkik
2.3.1 I5KAE T 2 Lk

IZIH ik T2 0 B B 0 A BR B D fE
54 B KA E TR AR B3 T 2T e, B
TR 3,
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AR AAAO+ T +V B8 i T 25 BT AR S IR
JFE /I, T R AT TME B 4 i TR, HR
AAOA+MBR T. 20817 R 8 T KoK BTk itk —2
Pebr. B, % TREEFES R AAOA+MBR .22,
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Tab.3 Comparison of wastewater treatment processes
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T F K TR N ) 165.5 mx263.0 m, [ FH 2 3.88 hm? PR 165.5 mx172.5 m, AR 24 2.70 hm®
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P, N SRR R 2 R E I TS BT AW e N S8 D53 S R RS T8 4008 il T/
2 e A= B - T 4
BT T RO T R IR K R S, T K LT R e AT
TARHACTG [ TR 11.84, THE9%:8.74 TR SR . 11.20, T#29%.8.18
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Tab.4 Comparison of sludge drying processes

KRR 30%~40% 5 T AT IRAL R A . 5T

" YAV T+ HURAE B | o e e [RBE R A + 175 Y65 T R EE B A + P [
TZ KATERTA Ty | BT = AL n g AL
U1 20 i 5 S T 0 25 R o e
SR 6 2 25 75 U ORI BB 3 ABOK RIS R ok 11 2 30
L T AR A0 A 5 o 0 D O R 2 SRR o 2 S
JEi 15195 VB T AL AL 38 AT 5 B 25 52 % Ji 5 4 20[w) i 5 5 340 35 Ji mqﬁz@;nf;ﬁ ijz'}g
it F X, 85 D IR PR, RO SRR, B SMBRARI A, i [jg %\ﬁ ;E‘% Py
{19 7K 43 85 203 L S IR AK (0 9 10, W DF rh K AMRLIR B TR AR H i ;éﬁ 1?%?%@}?*? o
Tk It W s AL, Ja R PIR AR 12
Z PR TE IR H 1
KA % 97—95—55—30 97—65—30 97—65(60)—30 97—65(60—30
o5 1 AR BN N —fi —fig
4, BORVE R S8 R 2 RIWRAERL 3 1 4, TALHL2)
B SRR BN, 00 e, FEBL B, i oL T L
R B TR A e B R IR

i P B 2 ) A SN AT PAM (PAC, [i& P 5 MR T /K T 200 s W R B K T2
R BN PAM B A RS, 2905 T2 b T IR B 0 5%~ 15 V8 8 0300 24 5 35 Velis R 0 24 o5 95 %

V5 e i 1Y 8% 6% i 1Y S%~10% TR 1 5%~10%
s g | TG R B | RS

B A 5> Yo 3 N S N

S SR8 Ak CH D R oL PE R s, B g

[EEAPTANY, A T L aﬁ?&%&ﬁﬂgl"ﬂ@

AR/ C 80 80 40~80 80~130

LA /(KW -1'DS) 40 120(FLBE); 32(RARX) 42 110(HLfE); 30( KRR
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Fig.1 Process flow of phase Il expansion project
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Fig.2 Physical model of the biochemical treatment process
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Tab.5 Simulation results of wastewater treatment

plant process model mg- L

T H BOD, | COD | SS |NH,/-N| TN | TP
Ik 140 280 | 300 | 30 35 | 5.5
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Fig.3 BIM auxiliary design results
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