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Project aim 
Design of a Model Predictive Controller for a high efficiency PTO system for the management of renewable sources in isolated grids. The

application of the MPC overcome the problem of the power extraction maximization in renewable sources performing a constrained

optimization basing on the future knowledge of the plant behaviour.
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MPC philosophy

• At time k the controller solve an
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measurements, a new optimization
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• Time Update step:
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Wave Force prediction
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MPC optimization
Non convex – constrained optimization

Comparison between a simple declutcing control and MPC

• Dynamic equations:
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• Pontryagin's maximum principle:
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Optimal control problem

𝐻 𝑋, 𝑢, 𝑣, 𝜆, 𝑡 = Φ𝑢 + 𝜆𝑇Θ

𝑋 0 = 𝑋0

𝜆 𝑡𝑓 = 0

∂𝜆

∂X
=  𝜆

∂H

∂u
= Φ

𝑢 =  

𝑢𝑚𝑎𝑥 𝑖𝑓 Φ < 0
𝑢𝑠𝑖𝑛𝑔 𝑖𝑓 Φ = 0

𝑢𝑚𝑖𝑛 𝑖𝑓 Φ > 0

mailto:mauro.bonfanti@polito.it

