F43EF5 18 FRIAKRFFRAAHFRK) 2026 42 H
Vol. 43 No. 1 J Chongqing Technol & Business Univ( Nat Sci Ed) Feb. 2026

JET A HLIRIIK) I & G bl g

AR AAET TR B AL

1. TR KF a BHFR ;b ALFRFR, dF% 210046
2. dbd & BoAF () AR RS w N 213000

3. B RE M E AR AR A RG] | L 200131

B H AT SRR R e A E e A B DU T ARIEAR ) e R T L A A AU A P AL R TN B kAR
FARFef IR BAAC R AN BRI AR Ik R RE ik Bt KRR AR A, 2B RA A
FARIEH) B R MBI F R A IE R P, A I BN YRR SN 3 BRI RGP e B, s AR
AERL R e By b Am SRR B, Mt A R 3 R A M A TR, A ) s SRR AR A 09 R A, R IR B A A
BRI IR AR S A R R g B A AT A I, B s H) Rk A B S dn ) Rk R
AT BT 18] Ao 28 25 3R £ ARG IARI] B IEAK, £ AL TR B AL AR SRR Ty @A L B Y B AL R I B A AR
FILB AR 42 FI R H A E R T AR R A T i A R R G et gk 446 AR F b K
M % R IR T K mA T L 693 B R bk vl AL, RO R SRR R B R EILT B A AR
FEH L RT AR S Aa ik B A BRI AR E R T Ak r &, AREEIRE kKA
BT AFE R,

Kelltin] A R Az A B ALK TR B B R A

02312 SClkkR IR A doi : 10. 16055/j. issn. 1672—-058X. 2026. 0001. 016

Research on the Control of Chlorination System in Water Plants Based on Active Disturbance Rejection
ZHANG Renhao', ZHOU Suolan?, WANG Guilin®, WANG Dongsheng1

1. College of Automation & College of Artificial Intelligence, Nanjing University of Posts and Telecommunications,
Nanjing 210046, China

2. Baic Electronics SK (Jiangsu) Technology Co., Ltd., Changzhou 213000, Jiangsu, China

3. Pipe China Energy Storage Technology Co., Ltd., Shanghai 200131, China

Abstract: Objective To ensure the thorough and efficient disinfection of the chlorination process amid fluctuating inlet
water quality and flow, this study proposed the introduction of active disturbance rejection control technology and an
extended state observer to optimize the control of chlorine dosage. Methods Traditional feedback control strategies are
ineffective in dealing with variations in influent water quality and flow rate. Therefore, an active disturbance rejection
controller was employed to address control issues in the chlorination system. The active disturbance rejection controller
employed an extended state observer to promptly estimate total disturbances within the system, including inaccuracies in
internal models and external disturbances. It effectively addressed uncertainties and disturbances, providing precise data

support for control decisions. This enabled precise control of free residual chlorine, thereby enhancing system robustness
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and response speed. Results Through simulation analysis, it was found that the active disturbance rejection control

strategy outperforms traditional control strategies in terms of metrics such as overshoot, settling time, and integral of the

absolute error. It exhibited significant advantages in handling variations in water quality and external disturbances. Even

in cases of model mismatch, it demonstrated excellent control effectiveness, making it particularly suitable for scenarios

sensitive to environmental changes and requiring high control precision. Conclusion The integration of active disturbance

rejection control and an extended state observer significantly enhances the adaptability of the chlorination process in water

plants. This method can quickly respond to changes and timely track water quality requirements, achieving precise control

of free residual chlorine while improving the robustness and response speed of the system. It provides an effective solution

for coping with variations in water quality and flow rates and is expected to be applied in the field of tap water production.
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Fig. 3 Cascade control structure of chlorination
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