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Modeling and Intelligent control for Wastewater treatment process

Cheon Seong-pyo. Kim Bongchul, Kim Sungshin
Department of Elsctrical Engineering, Pusan National University

Abstract - The main motivation of this
research is to develop an intelligent control
strategy for  Activated Sludge Process(ASP).
ASP is a complex and nonlinear dynamic
system because of the characteristic of a
wastewater, the change of an influent flow
rate, weather conditions, and etc. The
mathematical model of ASP also includes
uncertainties which are ignored or not
considered by process engineer or controller
designer. The ASP is generally controlled by a
PID controller that consists of fixed
proportional, integral, and derivative gain
values. The PID gains can be adjusted by the
expert in the ASP. The ASP model based on
Matlab®5.3/Simu1ink®3.0 is developed in this
paper. Various control methods are applied to
the ASP model and the control results are
disscussed. Three control methods are designed
and tested: conventional PID controller, fuzzy
logic control approach to modify setpoints, and
fuzzy-PID control method.
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2.1 ASM No.1&Benchmark

1986 IxHA ASM No.1& heterotrophs %
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2.1.1 Matlab®5.3/SimuIink®3.0 LR |

B dFdME Ao B FXE84 ot 1 HsE
JdFwT  gler de Ae4En Y& Matlab®
5.3/Simulink®3.0¢ o] &3t FHaYrE HAAHQY
Rdo] e 1¥ 1o Jehiden zde ey
2 N HE 98 2od¥e Matlab®5.3904 ¢
ODE45(Fourth-order Runge-Kutta Method)Z o}
&3td Relative Tolerance® le-62% %1 ZUE
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1% 1. Denitrification configuration using
Matlab®5.3/Simulink®3.0.
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2.2.1 PID Control
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219 2. The operator’s model in the control
hierarchy.
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1% 3. Block diagram of the fuzzy setpoint
changer.
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138 4. Block diagram of the fuzzy PID gain
tuner.
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2% 5. Simulation results on the DRY weather
data(l4days) n the case of Kp=80,Ki=3.2 and

Kd=400.
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(a) &, K. K)=(10.0.5) b) (K, K, K)=(100. 0, 50)

() &, Ky, K)=(67.73. 2.887. 5.704) () (&, Ky, K30, 10, 40)

19 6. Fuzzy gain tuner with different initial
gains.
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