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A Study on the Coagulant Dosing Control Based on Neural Network
and Streaming Current Detector for Water Treatment Plant
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(Gi-Pyeong Kim, Yong-Yeol Kim, Joon Lyou, and E-Sok Kang)

Abstract :

Coagulation process is one of the most important processes in water treatment procedures for stable and

economical operation, and coagulant dosing of this process for most plants is generally determined by the jar test. However,
this method does not only take a long time to analyze and get the result but also has difficulties in applying to automatic
control. This paper shows the feasibility of applying neural network to control the coagulant dosing automatically in water
treatment plant. To be specific, the predicted results of the neural network model is shown to be similar to that of jar test.
The input variables for learning the neural network are turbidity, water temperature, pH, and alkalinity. Combining the neural
network and SCD(Streaming Current Detector) for feedforward and feedback control of injecting coagulant, a rapid change of

the raw water quality can be accommodated.

Keywords : neural network, SCD(Streaming Current Detector), water treatment, coagulant feeding rate
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(D coagulant : PAC, LAS
(2 Alkaline chemical : hydrated lime
(3) Taste and odor contrel : Activated carbon
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(8 Middle chiorination :chlerine
(6) Post chlorination : chlerine @

®

(4) Pre chlorination : chlorine
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Fig. 1. The schematic diagram of the water treatment process.
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Fig. 2. The schematic diagram of SCD probe and it‘s wor-
king theory.
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Fig. 3. The neural network model.
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Fig. 4. The flowchart of fixing coagulant dosing rate.
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Table 1. The example of jar-test data at goonsan water

treatment plant.

tem\Z:::trure pH | Turbidity | Alkalinity fef:t‘;]g
12 79 14 60 2757
13 74 5 60 2753
13 73 53 60 22.9
14 7 43 40 2514
14 6.9 76 61 2415
15 6.9 8.4 61 20.11
15 7 11 61 33.16
145 7 1 61 25.05
145 7 92 61 28,44
16 6.8 89 62 2492

E2 48ARY A # Hxgl

Table 2. The maximum and minimum values of the

input data.
Water Turbid Feeding
H Alkalini
temperature| > | ity alinity | e
Max 29.0 9.5 140.0 65 70.25
Min 35 6.2| 24 20 16.80
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Table 3. The comparison of the errors by the number
of hidden layer.

Hidden layer
10 20 30 40 45
node no

Absolute mean

276 | 4.01 | 283 | 2.72 | 2.65

error

£ 4 479 e,

Table 4. Parameters of neural network.

Parameter Range
Hidden layer node no 45
Learning rate 0.001
Momentum coefficient 0.7
Weight initial range -05~+05
Sigmoidal function gradient 1
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Table 5. Estimated result using the neural network.

input data taget |calculated
ng‘rfgr PH | ¢ rbidity |alkalinity| value | value | €TOT
% |68 9 40 12803 | 278 | 043
% | 69| 92 20 2885 | 297 |08
% | 68| 68 40 |21 | 2816 |-306
2% |69 5 40 |2844 | 2911 |-067
%5 | 69| 64 10 3445 | 873|572
2 | 7] 92 44 [3503 | 2556 | 947
o4 | 7] 1 45 258 | 2652 |07
% | 7] 1 42 2661 | 2774|113
% | 63| 11 46 2974 | 2731|237
2% | 68| 9l 46 3248 | 2697 | 551
27 65| 94 43 3168 | 2807 | 361
27 65| 92 44 3595 | 2791|804
27 63| 12 35 3306 | 3201|105
27 | 63| 89 33 Bl69 | 3 331
27 63| 15 32 3327 | 3197 |13l
28 | 64| 12 31 3274 | 3261|013
29 | 65| 79 23 252 | 3272 | 02
23 | 64| 97 31 3425 | 3149 | 276
o1 | 72] 140 32 6051 | 657 1519
% | 73] 110 35 17232 | 6016|1216
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Fig. 5. The input data of the neural network model.
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Fig. 6. The comparison of the results of actual system
and neural network model.
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