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Figure 5: Calculation of "feed-forward” terms with includientegral action.

Remark 8. When designing the integration time for the three integmibshould be
ensured that the bandwidth of the outer tracking controifesuf ciently slow not to
interfere with the LPV controller.

5. Selection of performance channels and associated vgeight

In the applied formulation of LPV control, the performansemieasured in terms of
energy ampli cation from a number of selected inputs to a&sgbn of outputs — very
similar toH; control. However the objectives in Secti@rre given in physical terms,
such as to minimise the fatigue damage in the tower, to lilét naximum genera-
tor speed, etc. As performance input, the wind speed is chasd to transform the
objectives into something that can be measured by energli eation, the following
performance outputs have been chosen:

Tower top velocity in fore-aft direction, y: The tower is lightly damped close to its
eigen-frequency and it is therefore most important to abtidampen oscillations
around this frequency. In the linearised model, the towgrocity has a peak at
the tower eigen-frequency for all nominal operating modésus by introducing
a frequency independent scaling of this performance optipeidampening of the
oscillations around the tower eigen-frequency can be degun the performance
function for controller design.

Torsion torque in drive train, Qsp: For the drive train the issue is very similar, be-
cause it is lightly damped around its eigen-frequency. Hadtsorque Qsn, has
a peak at this eigen-frequency which means that a frequedependent scaling
can be used — with the same argumentation as for the towerhitjlraempha-
sis is to be put on the drive train oscillations it might be aubageous to use the
difference in rotational speed between the two inertis( ! 4), because this







































SECTION 8: SIMULATION RESULTS 127
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Figure 6: Simulation results for low wind speeds. Dashedllmes: reference trajectory from
estimated wind speed. Full grey lines: Response with LP\rotier. Good tracking performance
can be observed for power and generator speed together ieithmtch activity.
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Figure 7: Simulation results for medium wind speeds. Dadhadk lines: reference trajectory
from estimated wind speed. Full grey lines: Response witti téhtroller. Good tracking perfor-
mance of power together with limitation of generator speé@tiwnominal speed 100rpm.
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Figure 8: Simulation results for high wind speeds. Dashedlblines: reference trajectory from
estimated wind speed. Full grey lines: Response with LP\trotiar. Small power uctuations
can be observed together with limitation of generator speitin nominal speed 100 rpm.
Power decreases at e.g. 260s are caused by the wind spepthdrbplow approx. 13 m/s.










































































































































































































































	Introduction
	Background

	Methods for the Control of LPV Systems

