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ABSTRACT

A review about reverse osmosis (RO) desalination leads to the conclusion that the field of control
system design of RO plants is still an open research subject. The standard approach considers two
control loops with PI controllers. This is an economical viable solution for the control problem.
However, the resulting control performance is normally suboptimal because controllers are in-
dividually tuned assuming inaccurately that the system is decoupled. In order to overcome this
problem, some advanced control algorithms have been proposed in the specialized literature.
However, such approaches are complicated and expensive. Therefore manufacturers of RO plants
are not enthusiastic with their implementation particularly in the case of small plants. In the present
work, an approach for the optimal achievement of controllers’ parameters based in game theory
and multi-objective optimization is applied to tune the PI controllers of a simple RO plant. The
methodology allows a simultaneous tuning of several controllers distributed in different coupled
control loops. Moreover, some control systems topologies are compared and an optimal solution
for the control problem is proposed. Thus, the main objective here is to obtain the best possible
performance for the control system without having to change control algorithms and equipment.
Simulation results show the advantage of using the proposed approach and make apparent the
control system topology, which yields the best tracking performance.
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