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Abstract; The chemical (alum, ozone and chlorine) dosage is directly related to the treatment
effect of corresponding process units ( flocculation, ozonation and chlorination) and the treated water
quality at the waterworks. When the influent quality and flow changes, timely adjustment of the chemical
dosage to ensure treatment efficiency is a challenge in operational optimization of the water treatment. A
feedforward-feedback hybrid control method consisting of on-line comprehensive evaluation of raw water
quality and internal model control (IMC) was proposed, based on the proportional control of water flow.
On-line comprehensive evaluation of raw water quality provided the evaluation of the real-time condition of
raw water quality, and were applied in the feedforward control of chemical dosing. The chemical dosage

was adjusted in real-time in accordance with the raw water quality variation. IMC was adopted for the
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feedback control of chemical dosing. Experimental results showed that, in comparison with IMC feedback

control, the proposed feedforward-feedback hybrid control of chemical dosing was better adapted to the

variation of raw water quality, which effectively improved the operation efficiency of water treatment and

the stability of treated water quality.
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Tab.1 Comprehensive evaluation criteria for raw water quality
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25 C NTU [(mg-L™")|{(mg-L™")| (mg-L") (mg- L") (mg- L") (mg-L™")
I 7.0 10 30 7 1.0 0.5 9 0.7 0.7
I 7.0 10 50 6 1.0 1.0 11 0.8 0.8
I 7.0 15 90 6 1.5 1.5 14 0.8 0.8
\Y 7.5 20 40 6 2.0 0.5 8 0.8 0.8
\Y 7.5 25 60 5 2.0 1.0 10 0.9 0.9
Al 8.0 20 90 5 3.0 1.0 13 1.0 1.0
VI 8.5 25 80 5 3.5 1.5 7 0.9 0.9
VIl 8.0 30 90 4 3.5 1.0 1.0 1.0
X 9.0 30 100 4 4.0 1.5 12 1.2 1.2
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Fig.2  Structure of SVM model
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Fig.3 Testing results of SVM model
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Tab.2  On-line comprehensive evaluation results of raw water quality

WOH | k| pHAE | Ki/C| wpgNty | R Sl BR |
(mg-L7) (mg- L) (mg-L7)
0 7.9 15.2 72 4.5 2.7 0.355 0.47
1 7.8 16.0 66 5.1 2.9 0.395 0.42
MC 2 8.0 16.1 60 5.3 3.2 0.350 0.45
S A 3 8.1 16.5 51 5.1 3.3 0.352 0.51
4 8.1 16.5 65 5.5 3.3 0.411 0.59
5 8.2 16.3 89 5.6 3.6 0.415 0.63
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X § , wmE/ coD,,/ A/ .
SOH | EHE/h | pHAE |Ki/C| gty | PR e AR s
(mg- L) (mg-L77) (mg- L)
0 8.1 16.3 87 5.7 3.5 0.505 0.61
1 8.1 16.2 97 5.9 3.3 0.475 0.65
BilE e | 2 8.2 16.0 105 6.0 3.2 0.676 0.68
REE il 3 8.2 15.9 109 5.9 3.1 0.715 0.71
4 8.0 15.9 95 5.8 3.3 0. 803 0. 66
5 7.9 15.6 86 5.8 3.5 0.859 0.60
F3 KU LR P AR I R BE TR FR
Tab.3  Performance indices of control response for the experimental results
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s IMC Jz Bl 2.3 0.040 mg/L
K ok A T 4
HiTi - B G A 1.3 0.029 mg/L
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