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Time Model of Residual Chlorine for Secondary Water Supply System Based on Artificial

Neural Network

ZHOU Yunpeng "
( Shenzhen Water <Group> Co., Lid., Shenzhen 518000, China)

Abstract [ Objective] Risk points of secondary water supply are widely distributed by multiple facilities, which is the key and
difficult point of risk control of water supply link. Residual chlorine is an important parameter of water quality of secondary water
supply, and the change of residual chlorine in effluent of secondary water supply can be predicted to provide decision-making basis for
water quality risk control of secondary water supply link. [ Methods] An online water quality monitoring system with real-time, high-
frequency and continuous automatic detection, analysis and early warning functions was established. Taking a community in Shenzhen
City that had completed the upgrading of secondary water supply facilities as an example, the residual chlorine of domestic secondary
water supply tank was monitored in real time, the relationship between residual chlorine and time was analyzed, and the residual
chlorine value was predicted by artificial neural network modeling training. [ Results]  Residual chlorine showed an obvious periodic
change with time, and the change turning point lagged behind the peak water consumption by about 2 hours. The overall change trend
of the model output value was consistent with the real monitoring value, and the result were similar. The relative error of most points
could be controlled within 5%, and the overall root-mean-square error of the output value and the real monitoring value was 0. 023 8.
[ Conclusion] The main factors affecting residual chlorine in water discharge are municipal water intake and hydraulic residence
time. Based on online water quality monitoring data, the influence of time factors on residual chlorine parameters is considered, and
the high-precision prediction of residual chlorine data is achieved by combining artificial neural network tools. The research result

provide a necessary basis for a larger range of residual chlorine prediction research and subsequent modification of the residual chlorine
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model of the pipe network, optimization of pharmaceutical delivery in the water treatment plant, and water quality parameters at the

stable water terminal.

Keywords on-line monitoring residual chlorine artificial neural network ( ANN)

TS K R T B4 2 s 2 P ok,
BT ES R K . R K P KoK i g K K
SRR, R AR K B A Ak 5 Tt | K sl R
THVELA 5 e Kt AL s L Gl S ALIR A
WEEIH REFER e b2 K M R BURE , K
FRA ARSI TE 5 FH /K, 7K 0 Bl AR i AR AR 563 —
URAS K % it 45 T B A5 TR B AN {4, I RS 1
YRR K R Sk B AR B 1) Ak R
Lol A BB A, 1 K 5 e 455K K R D
Bl SR BT A R K DR . R K XU # 22
B3 T, S K R IXURS A 4 1 i dfE v, AR
JEWRHEAOK R EZE S AR TR K BRI
R 55 I, 58 3 M K S Rl B Ji — 2 HL” ik
WM VYR TR SR S A S T AR IR IR
BEOK B ME >, WY T 2018 48 4 i F i i
BN AR B i B A s TR, s 8 U
I3 UK K b HE KA B KR A 2 W R
Xof K B AR SR W S A R KA B R 4t
ST K T W %k S A DR A R R AR OK
4,

L 2021 452 Ji U A K 152 i 12 A 4 s 1 R I
BN R, W A 9 R KK K A S ARk,
BT EEAI IR  25 G N T2 4% SRR A4
P IEA TN 2, RAARABE IR0 T 0 (1 5 S WA P35 25 ,
STAR G AR | S5 30T 4% SR ] PR 28 1 o 73
T, F 5 BAR hy B K Y R 14 A S T A 5% I I 424
IR WA SR fE K ) 25570800 R FHZK 28t
KT S H 58 B LB
1 KREZENRS

LA A2 ¥ R NG X7/ b ¥ i S LN 3
Mkt K BRI ik A7 A R IR 22 AR R A
1 KB B I AT AN S B A R A 5 4
BT TR/ IN DX AR TR K K A A K B TE
R W15 2% SR FH 2 = = W A P 0 1 M A LT
HA TCRFNEFE k5 U SR WCHE S, &
AR WIE R 0~5 mg/L, Ws I BR {4 < 0. 005
mg/ L, WERE B = +2% , BRI A ] <15 s, W5
RGN 1 Fras, K WIS RS,

model structure forecast

RS485 Hf 1315 14 fiy 28 8 2 I 4% 2895 ( RTU ) |, -3
i LR 5 1 R B &, S S5
AW 235 SR e T A I A 5 0L R S 0, SR
SER A FESE A SRR b BT RE s
Y A A P B UL U SRR, 4 v 3T K OK T
SRR RIEHA RO A N K ORI T 5 A UK B
RN T AR, AR — R K it 4 4k iz 4 AR

R B
Fig. 1 Monitoring System

2 RS A ISR 4 B
2.1 REATE M EHE

Z/NIX 2021 A58 I IR Bt AR i | 2k
1 S A AR Kt + 28 1 5 1 AL K T =, A T K
FEMGCER K IE B I AN 6 h, B E
SKHI316L AN, 11 5R ] 304 AEEAN, 7Kt H K
SV B SHW MR RR IR A FH T KIS T AR RS
(1R o7 Ak IR A 152 it J22 T ) 8 ST 22 3 7 4R AR
IR o SCPRA 7N DA 787 DO A AR L B 7 ) 7 ek
R DI, AR QRN R K it B AR B ) (SIG
79—2020) 3K, 7E Kt KA B E T K T TE 2R
WD 2%, A SE IR A A SEm ZEZR M, DA
Z/NK T d WIS A ], 7K K A S A
WE 2 Fis, AR RS, KA 6 d
1:00 4 0.51 mg/L, fie/ME A 5 d 6:00 1 0.24
mg/L SRR E N 0. 34 mg/L, REENA
IR 1] B 22 96 2 DR I T AR 9 RO K OK T b )
(DB4403/T 60—2020 ) 45 W F4E W AR 7K Ho 4y Sk
i 0. 05 mg/L BYEK
2.2 REEXTAXER

PR H A B ] SR SR B BR DL R 000 R
VR AR 2K S K A AT A AL ] 3 TR, 7 d
25X g s ] B Ax SR A R S

Hrr,0.00—6:00 i ] B 4y S R 35T B
I TR FH 0. 025 mg/ (L-h) |, R4 K E] B i

— 189 —



JA 8.

FT N TP R 2% 1 —CBEK R G4 ST IR 7Y

Vol. 44, No. 8,2025

-1y
<)

0 1 2 3 4 5
Hiffa)/d
27 dK KA S I B
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