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ABSTRACT

The presented chlorine controller system has neglected the travel time for monitoring the
amount of chlorine in water treatment plant (WTP). In the present study, an adaptive neuro-
fuzzy inference system was used to predict the travel time and chlorine changes that take
place at a clear well in a typical WTP. The artificial Neuro-Fuzzy Inference System combined
with Proportional Integral Derivative (PID) controller system was applied to optimize the
chlorine dosing rate and to minimize the chance of errors. The travel time and the dosing
rate were automatically calculated and injected using the proposed model and the controller.
The standard deviation of an output chlorine rate was 3.6 and 7 times less than those of an
old controller system in real application and in simulation, respectively. It was found that
the neuro-fuzzy PID controller made a significant contribution to supply hygienically safe
drinking water by considering various conditions including the travel time than the existing
methods.
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1. Introduction

Drinking water can be contaminated by regrown
microorganisms when the injected chlorine concentra-
tion fails to maintain the required concentration
throughout the entire water treatment plant (WTP).
Chlorine is the most commonly used disinfectant due
to its ease of application and monitoring, its low cost,
and its effectiveness in killing bacteria [1–3]. Most of
the WTPs in Korea apply chlorine as a disinfectant.
There are three types of chlorine injecting methods
such as pre-chlorination, post-chlorination, and re-
chlorination. In post-chlorination, chlorine is injected

after the filtration process to keep the residual chlo-
rine from being contaminated by various types of
microorganisms. When the chlorine concentration is
lower than the required value, drinking water can be
easily contaminated by re-grown microorganisms. On
the other hand, overdischarged chlorine concentration
may create taste and odor problems. Maintaining
chlorine level at the required value throughout the
water treatment process is a crucial factor to overcome
the above-mentioned problems.

In WTPs, the chlorine dosing rates are usually
determined by the technical operators who are in
charge of monitoring the input and output chlorine
rates. In practice, however, it is not easy to adhere to

*Corresponding author.

Challenges in Environmental Science and Engineering, CESE 2011 25–30 September 2011, Tainan City, Taiwan

Desalination and Water Treatment
www.deswater.com

1944-3994/1944-3986 � 2012 Desalination Publications. All rights reserved
doi: 10.1080/19443994.2012.696810

47 (2012) 211–220

September




