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Process Control of Coagulant Dosage Based on the

Nonlinear Predictive Modeling

Abstract:

As for coagulant dosing process In a water industry, this paper applies the historical data of the
waterworks in Guangdong Province to establish the four stages of mathematical model about influent flow
rate, turbidity, pH, dosage and effluent turbidity, and further optimizes the model and finally establish the
optimal dosage of closed-loop prediction system to realize the real-time control of coagulant dosage.

The first stage: Neglecting the influence of pH on the dosage and mirroring dosage among various
factors and the exponential relationship in literatures ¥, this paper establishes the identification index
model based on nonlinear regression, and transforms it into a linear regression problem with the
logarithmic method, and get the final function between these variables, and reaction precipitation over time
is obtained 90min by formula 2-5 .

The second stage: Considering the time lag, this paper establishes the nonlinear black box dosing
control model based on Improved BP neural network , where the raw water pH, turbidity, water and dosage
are input parameters, the effluent turbidity is output parameter. By setting the learning parameters and
momentum coefficient, and controlling the turbidity of the effluent to reach the standard value, the optimal
neural network structure of 4-12-1 is determined, and its generalization error is 0.0014. Using this model,
the optimal dosage in different raw water conditions were calculated, Tab2-6 and Fig 2-7/8/9 can show
you .

The third stage: Considering the process of coagulant dosage is a feedback control process, the
dosage of PAC is not only controlled by the effluent turbidity but also the effluent turbidity. Model 2 finds
the best dosage just form positive feedback by controlling effluent turbidity. In order to make the model
more effective and more close to the actual situation, this paper increases turbidity as another input based
on the second model, the dosage as output, to establish new model based on BP neural network, and
determined the optimal network structure through training and error control sample data. The detailed
optimal dosage changes under different raw water conditions can be seen Tab 2-7 and Fig 2-12.

The fourth stage: Because the dynamic viscosity temperature will affect the molecular Brown
movement and water, eventually affect the best amount of PAC. There is a need to consider the temperature
as the input parameter, and study the effects of temperature on the optimum PAC. This model is based on
the third model by increasing temperature as input and constructs a new neural network model. The
temperature data from August 22, 2013 to September 5, 2014 are collected from the Meteorological Bureau,
and gets the daily water temperature through the relationship between air temperature and water
temperature in literature ™!, and normalizes the attachment data set after pretreatment and the temperature
data as the input parameters of the network training, and ultimately determines the neural network an
optimal structure. The optimal dosage doesn’t change between 10°C and 25°C,which can be shown in Fig
2-17.

In the end, according to the defects of BP neural network, this paper builds a control model based on
the administration of the structure of RBF neural network, and design the optimum dosage of closed-loop
prediction system (Fig 2-20), implementation of coagulant dosage in water with changes in the real time .

Key words: Coagulant Dosage, Nonlinear Prediction, Regression Model, BP Neural Network, RBF Neural
Network
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B, BIEL 6.4241, FaEmm kot 0K K-S0 BREEHIE, il 2B 8
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Xl AR SR AR P Rl A B H /K ek AT TR0, S d i e it T S
TN B ZO RN P A B 220 1 S B B BT 1 IR R AS L N BIYTIE 45 AR [E] 29 90min,
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