%41 5 H17H tOE 2 K HE K Vol. 41 No. 17
2025 49 A CHINA WATER & WASTEWATER Sep. 2025

DOI:10. 19853/j. zgjsps. 1000-4602. 2025. 17. 024

ETAZK=KmBYHEKERTZHTEARIZ

AL, £ 4k OR R, ZMMH, ALE', RiaMm',
MR, kOB, MER', mieE!

(1. PR ¥ =0k ZEAAFRNG, #H & 430010; 2. XX LT RKF RIS EHR

e, A &L 4300705 3. KT By AR AT IR TR AR E), @Ak &KX 430010)

W OE: ANKIZFFE A FRAIE) SHAOR K TR ARG A, R AL
KERG N 7 mFATHRER AL BN 550, A A TERY LA TSR DA TRESEH
Ayt A HE K RSP ARNANS T L. A THw 48R e shR = & R T4 X 3 52 568 M 15
T hEmeE A, EPIPRNANSEERE T RSG5 R #KCOD KA S 29.63% A L, FHK)™
EATHCRR U B3I, AR REN K TAELKRS KRN 6 BeKE W5 W3 AR 7T 85 A 75 K4 22
J BRI

X HEKERS B, NANS; KEBARRBM,; FEFRIG

FESZES: TU992  XEkFRIZAE: A XEHS: 1000 -4602(2025)17 - 0164 - 05

Drainage Network Diagnosis Technology Based on On-line Monitoring of Water
Quantity and Quality
PENG Meng-wen',  GONG Bing’, ZHAO Fei', WU Cong-lin’, ZHOU Xiao-guo',
JIA Bo-yang', CHEN Wen-ran', ZHANG Rui', CHEN Yan-lin', SHEN Hua-ying'
(1. China Three Gorges Corporation, Wuhan 430010, China; 2. School of Civil Engineering and
Architecture , Wuhan University of Technology , Wuhan 430070, China; 3. Changjiang Survey,
Planning , Design and Research Co. Ltd., Wuhan 430010, China)

Abstract: In response to the challenges posed by low influent concentration and reduced
treatment efficiency at a typical wastewater treatment plant within the Yangtze River Economic Belt, an
on-line water quantity and quality monitoring approach was implemented to assess and diagnose the
performance of the drainage network system. By applying the flow balance equation and the material
conservation equation at network nodes, the inflow and infiltration of external water into each drainage
zone were quantitatively analyzed. Based on the diagnostic results, priority should be given to the
implementation of pipe network repair and renovation projects in areas experiencing a severe imbalance in
external water supply. After the renovation of the centralized external water inflow and infiltration points
was completed, the influent COD concentration of the wastewater treatment plant increased by over

29.63%, indicating a significant improvement in operational efficiency. The findings demonstrate that
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drainage network diagnosis technology based on on-line water quantity and quality monitoring can

effectively improve quality and efficiency of wastewater treatment plants.
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water quantity and quality
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Tab.1 Influent quality of a wastewater treatment plant
uiH COD/(mg-L™") NH,-N/(mg-L™") TN/(mg-L™") TP/(mg-L™") SS/(mg-L™") pH

2018 4F 12.60~1 202.50 2.62~59.70 9.31~93.47 0.22~25.55 17.00~462.00 6.56~8.49

(154.46) (23.78) (33.48) (2.15) (121.47) (7.53)
2019 4F 3.00~541.85 0.09~178.11 5.49~190.82 0.11~24.15 39.00~345.00 6.62~8.17

(113.55) (16.97) (24.96) (1.20) (97.98) (7.40)
2020 4 16.39~170.40 3.33~224.00 5.25~312.00 0.16~2.44 11.00~194.00 6.39~8.22

(61.35) (10.64) (14.13) (0.73) (67.67) (7.62)
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Fig.1 Drainage network and division of primary and

secondary drainage zones
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Fig.2 Schematic of topological relationship of on-line

water quantity monitoring points
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Tab.2 Monitoring flow of each drainage zone

X | A | KR || X | EAY | 5K (e
i | km? d™) 5 | km? d")
3 2.88 8 300 11-2 | 037 1940
4 1.25 150 12-1 | 2.88 900
5 1.41 -350 12-2 | 0.61 0
6 1.68 -4 020 13 | 0.66 1880
7-1 | 0.66 730 14 | 0.83 620
7-2 | 2.14 2270 15-1 | 0.75 2800
9-1 | 042 100 15-2 | 0.44 800
9-2 | 0.60 100 16 | 1.21 800
10 | 2.02 210 17 | 0.66 180
11-1] 1.11 1 890 A 0.23 10 500
T WhE |
W AIEFRE AR .
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Fig.3 Topological relationship of COD and ammonia

nitrogen concentrations at monitoring points
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Tab.3 Dry season infiltration proportion of each

drainage zone

S RRE ) BRIEANBR | JRKL
(m*-d™) (m*-d™) #il/%
3 8300 5800 69.88
4 150 15 10.00
5 2370 1677 70.76
6 1080 86 7.96
7-1 730 652 89.32
7-2 2270 1495 65.86
9-1 100 153 153.00
9-2 100 229 229.00
10 210 21 10.00
11-1 1 890 1260 66.67
11-2 1940 906 46.70
12-1 900 760 84.44
12-2 40 4 10.00
13 1880 623 33.14
14 620 62 10.00
15-1 2 800 600 21.43
15-2 800 161 20.13
16 800 373 46.63
17 180 38 21.11
i 0 10 500
4.2 BEMEHHINTNE(RDID)

ZEA W S R R AR A B O, X 25 A 7E
T39T N 2 37 B TR A RDIT B LA AR A B Rk f 7
LRI, g5 R mk 4 R, TR B AW 2
RDIT & & 24 16 085. 70 m¥/d, HeH 55 65 . 7-1
5725 -1 S KRN S8 ATRA B & K
4 o A PR A & B, RDIT 4 8 5 X 3, TR 75
RS IO 0 55 A 7 B, AR 00 R R 9 7K A8 I ) A
A% EEE HOKE PR s, X TR
DA B HE KA VR 4 s HEA T IO S, T R TS 7K
ARFR T KO B KR R B, HEK A 2 W 4G SR % 48
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Tab.4 Infiltration caused by rainfall in each

drainage zone

SRS RDIIHE/ | RRHE¥EK| ARAB

(m?*-d™) &/(m*-d™") R /%

3 1252.82 8 295.00 15.10
4 36.37 153.00 23.77
5 2098.90 1993.43 105.29
6 1 565.00 1 080.00 144.91
7-1 1426.29 727.00 196.19
7-2 1773.07 2270.00 78.11
9-1 612.00 381.50 160.42
10 158.00 210.00 75.24
11-1 1 899.24 2739.50 69.33
11-2 195.00 1.940.00 10.05
12-1 209.40 887.90 23.58
12-2 4.00 40.00 10.00
13 1 053.56 1 875.05 56.19
15-1 724.96 2 800.00 25.89
15-2 1260.42 800.00 157.55
16 1201.52 800.20 150.15
17 615.15 284.60 216.15
it 16 085.70 27277.18 59.04
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