T Ak Kk 2 % R Vol.51 No.2
JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Feb. 2019

$51% 2 MR BE
201942 H

DOI:10. 11918/j. issn. 0367-6234. 201712029

Bk EREXME S H

FAL K O, EFEBRF
(P IR R H S4B, m st 210023)

W E: FRANIZERE—AMERRRELBEILNEERY , AAK WERERMEFREEXZIEREAMTY
WIEATHE, AR RE LT Z E ARG XA KFEARZ L ERAAT ABERALZAE RRTRERN YW
FHEATEERA HATEENTRTHHERRAIER, FRENT ZHAKRAARRER LR A MAE. Hib, Y3 AK
JUAn A R AL B A SE R R A A B URIE B A R H R R A R R R AN T BT A R R
CTHE(H CATHRR,CHAFRBARERE,THREA G KB ED) Y EH EAR, EXRE AN L R E -
Fb 2 F F 48 W 28 (disturbance observer, DOB) Fn 4 2 1 i1 4% 4| ( model predictive control, MPC) 8] & &35 #| 77 i%. MPC Jfl T 2 &,
HAm oy R A% 22 %], DOB R T 13 K i A A & & b 51 A2 B9 4 AL & e An S #0400 A THE R T 2 A H Am 0 T i 4%
L EAE I I E A R Y, 5 MPC R4k 5148 th, BT 4R B9 J5 2 £ 44w DOB-MPC & & 4% % B4 F {f ¢ty 45 | 0k 66 Fn T 38
MWHBR, G ARRETGEREMNT ZNBAREMRENLIE T L AKX E R,

KRR B A A TR AR A TN 45 A A R A L B A

hE45ES: TU9I. 6 XERERERED: A NERS: 0367 -6234(2019)02 - 0063 -06

Composite control of post-ozone dosing in waterworks

WANG Dongsheng, ZHANG Min, JIANG Guoping

(School of Automation, Nanjing University of Posts and Telecommunication, Nanjing 210023, China)

Abstract; Post-ozonation is an important step during advanced water treatment by ozone-biological activated
carbon. Post-ozone dosing control in waterworks is directly related to the operation efficiency of post-ozonation and
the treated water quality of advanced water treatment. Source water quality is highly affected by the upstream water
quality, climate, and weather conditions, as well as sudden pollution accidents. The influential factors of each link
in water treatment plant are complicated. Thus, the influent water quality and water flow of post-ozonation change
frequently. When the influent water quality and water flow change, how to adjust the ozone dosage in time to ensure
ozonation efficiency and restrict bromate formation is a challenge in operation optimization of post-ozonation. A
composite control method consisting of disturbance observer ( DOB) and model predictive control ( MPC) was
proposed based on the control objective of CT value (i.e., product of C and T, C is the concentration of ozone
residual in water, T is the contact time of ozone and water) and proportional control of water flow. MPC was
employed for the feedback control of ozone dosing. DOB was adopted to estimate the model mismatch and external
disturbance of ozonation caused by the change of influent water quality and water flow. The estimated values were
applied for the feed-forward control of ozone dosing. Both simulations and experimental results show that compared
with MPC feedback control, the proposed DOB-MPC composite control of post-ozone dosing has better control
performance and disturbance rejection effect, which can effectively improve the operation efficiency of post-
ozonation and the stability of treated water quality of advanced water treatment.
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Fig.1 Process diagram of post-ozonation stage
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Fig.3  Simulation results in nominal case
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Tab.2 Performance indices of control response of concentration

of ozone residual in water for the simulation results in

nominal case

PG4 b MR, et L/
TEHeTE VR

% [E]/min  (mg-L-")

DOB-MPC
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Fig.4 Simulation results in mismatch case
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Tab.3 Performance indices of control response of concentration
of ozone residual in water for the simulation results in

mismatch case
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Fig.5 Distributed control system for the ozone dosing
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