Optimal Control of a

Floating Wind Farm

Based on Turbine Repositioning

Introduction Methodology

The effect of floating turbine repositioning s
currently primarily assessed by finding optimal
steady-state yaw values using steady-state wake
models. This work uses the dynamic wake model
FLORIDyn to find optimal time-varying yaw signals.

A preliminary conclusion from steady-state analysis Is
that mooring line tension needs to be reduced to allow
for a sufficient range of movement for steady-state
turbine repositioning to significantly increase wind farm
efficiency.

By allowing yaw signals to be time-varying, this work
shows that for stiffer mooring configurations turbine
repositioning can also increase wind farm efficiency,
and that in such cases the optimal yaw control signal is
periodic In nature.

An optimization problem formulated as
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Is solved to find yaw signals that optimize the total
power output of a two-turbine wind farm over a

time horizon, given constraints on the yaw angle and
the yaw rate.

This problem is solved for different settings for the
anchor to fairlead distance of the mooring lines.

Results

The main result of this work is that:

d For slack mooring systems,
movement In crosswind direction

the range of
Is sufficient for

steady-state yaw angles to be optimal.

Steady-state Repositioning

Optimal yaw signal Optimal crosswind trajectory

d For stiffer mooring systems, the optimal

solution Is to apply dynamic yaw signals because
this minimizes the average wake overlap over
time.

Dynamic Repositioning

Optimal yaw signal

Optimal crosswind trajectory
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