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In the last decades, wind power generation has experienced a In de-loading operation the power set-points P,.; shall be chosen to
significant growth worldwide, largely due to the commitment of
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industrialized countries to endorse global environmental concerns.
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Wind turbines can reduce the fall of frequency by generating extra S 6 =
power. Two main approaches have been proposed so far: _ _ _ N =
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predictive control approach aimed to regulate the total &%ZR%ZRJ .............. h
power delivered to the grid while maximizing the power —
reserve for help in primary frequency support.

Figure 4: Wake expansion..

With the aim of distributing the total power required at the
wind farm control level for each wind turbine, we proposed a
multi-objective model predictive control scheme able to:

| Model Predictive Control Strategy

[ Specific Objectives ] Modelling the wind turbine as a first order system the state-space

difference equation to be controlled is

a1 ensures the tracking of the power demanded by the electrical

The tasks assigned to a centralized wind farm controller are, A
grid;

" addressing de-loading operational strategy when the available

o _ _ provide primary frequency control by de-loading the wind
power is higher than the power demanded by the electrical grid.
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" coordinating the power contribution of each turbine, such that
their power production sums to the desired amount.
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< maximize the total power reserve when the available power is
higher than the power demand.
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The MPC controller is designed by stating the following open-loop

p | finite-horizon multi-objective optimization problem
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Figure 2: Block representation of the feedback control. According to the
utility demands the TSO requires wind farm an amount of power
demand Pg4em, the wind farm controller based on the total available power
P,vi and the measurements Ppq,5 from the PCC addresses the power
require for each wind turbine P, ;.
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