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Wind Turbine Overview

Wind Turbine - Static properties
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Wind Turbine Overview

Wind Turbine - Dynamic properties
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Wind Turbine Overview

Wind Turbine - Control actions
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Wind Turbine Overview

Wind Turbine model
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Wind Turbine Overview

Wind Turbine model

States:

w, angular velocity of rotor
x;  tower fore-aft displacement
i  tower fore-aft speed of displacement

Control actions:

B pitch angle
T, generator torque

Measurements:

w, angular velocity of rotor
P, generated electrical power
i  tower fore-aft speed of displacement
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Wind Turbine

Control objectives

Generate electrical power Prolong turbine operation life
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Wind Turbine Overview

Control objectives

Generate electrical power Prolong turbine operation life
4 J
Keep peak performance Decrease oscillations
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Model predictive control with frequency weighting

Martin Klauco (STU) MPC Wind Turbines June 21, 2013 5/ 14



Wind Turbine Overview

Current control approach
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Sstimation and Contro
Est t 1 Control

Online MPC
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Controlled Process
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Controlled Process
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Wind speed profile
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Measurements
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Measurements
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Measurements
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Control Actions
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Conclusions

@ Decreased variance of all signals

@ Penalized certain frequency content
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