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Prediction Models of Residual Chlorine in Sediment Basin to Control
Pre-chlorination in Water Treatment Plant
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Abstract

In order to maintain constant residual chlorine in sedimentation basin, It is necessary to develop real
time prediction model of residual chlorine considering water treatment plant data such as water qualities,
weather, and plant operation conditions. Based on the operation data acquired from K water treatment
plant, prediction models of residual chlorine in sediment basin were accomplished. The input parameters
applied in the models were water temperature, turbidity, pH, conductivity, flow rate, alkalinity and pre-
chlorination dosage. The multiple regression models were established with linear and non-linear model with
5,448 data set. The corelation coefficient (R) for the linear and nonHinear model were 0.39 and 0.374,
respectively. It shows low correlation coefficient, that is, these multiple regression models can not
represent the residual chlorine with the input parameters which varies independently with time changes
related to weather condition. Artificial neural network models are applied with three different conditions.
Input parameters are consisted of water quality data observed in water treatment process based on the
structure of auto-regressive model type, considering a time fag. The artificial neural network models have
better ability to predict residual chlorine at sediment basin than conventional linear and nonlinear multi-
regression models. The determination coefficients of each model in verification process were shown as
0.742, 0.754, and 0.869, respectively. Consequently, comparing the results of each model, neural
network can simulate the residual chlorine in sedimentation basin better than mathematical regression
models in terms of prediction performance. This results are expected to contribute into automation control
of water treatment processes.
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-0.508
0.353
-0.364
0.070
0.075
0.407
-0.528

Correlation Coefficient(R)

Standard Deviation
4.06
0.28
3.86
9.20
2.75
2892.7
0.51
—l— Cliomatior kakiialafsednan basi

—&— Prchomation deaoca

Min.
5.42
542
043
45.64
15.0
920.3
0.68

Max.
238
7.42
43.62
99.92
25.0
13423.8
3.84

Mean
18.3
6.77
3.75

71.28
19.1
9138
1.64
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Table 1. Basic statistics for input variables.

Conductivity (#gmhos/cm)
Alkalinity (mg/L as CaCQ,)

Flow Rate (m%d)
Chlorine Doasge (mg/L.)

Temperature (°C)

pH
Turbidity (NTU)
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Table 2. Configuration of input parameters

Case Input Parameters R?

Case | EE(t1), BE(Y), B=(t-1), 8=(1), pH(t-1), pH(D), 7 t
LZRIE(Y), 7| BEE(t-1), F7| HzE(1), HEL ¥°.=lao‘(t-1), Ms FelEK
AR BFAA(), AKX DHEHL(Y)

), Y| =(t-1), 0.742
t

A=
Case Il EZ(1), 2E(), B2 F2,(t-2), FY F(r-1), K R, P2 FU(), FE4 FABW), 0754
AR AF Ga(t-2), AKX TF da(t-1), TR TF G0
Case Il EPE(1), 2E(1), Y F2(1), ML FI2K(t-1), MPL FUB(), A TR A(t-2), 0.869
A ztE da(t-1), AR ARYEA(Y
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