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Introduction How to implement MPC on a management problem of any water system
A number of control techniques have been used in the field of operational water management over the past decades. Among flood protection: | | Water demand: | | Navigation: 4. Segmented setpoints
these techniques, the ones that utilize prediction to anticipate near-future problems, such as Model Predictive Control (MPC), 0.
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have shown the most promising results. Constraints handling and multi-objective management can be explicitly taken into ac- —— Objective fanction ——— _
count in MPC. To control large-scale systems, several extensions to standard MPC have been proposed. First, a large time step 2 n-
(LTS) setting and an adaptive prediction accuracy (APA) scheme have been applied to reduce the order of the states and compu- ) | s I m |
tational time. Second, a tree-based scheme (TB-MPC) ,using an emsemble prediction system, has been proposed to cope with | Model Predictive Control | Watersystem X s @ Wil MM
uncertainties of the prediction that are inherently parts of large scale systems. Third, a distributed scheme (DMPC) has been £
proposed to deal with multiple distributed yet linked regions and multiple goals in a computationally tractable way. £ w0
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Why do we choose Model Predictive Control (MPC) for water management? T
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MPC is a model based control scheme, which uses an internal model to predict future states of the system and then solves an optimiza- | State- fion Date
tion problem using an objective function under constraints on control actions and system outputs over a certain prediction horizon. - tatespace quatio Segmented setpoint setting is proposed to deal with

MPC is a state-of-the-art control technique that shows the best performance for the kind of problems that include minimizing water level
deviations and energy consumption, involving predicted disturbances and fulfilling multi-objective management. Besides that, con-
straints, delay times and uncertainties can be explicitly taken into account in MPC as well. As a result, MPC has the potential to perform
better than the other types of methods and has now become a popular control scheme in water management.

the situation that the agent has different day-night
or seasonal targets, (so-called setpoints in MPC).

This method was applied in a study the drought
management in 1976, when most water was di-

The state-space equations are used to descripe the dynamics of the
system. The states include water levels and flows in water systems.
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