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DESCRIPTION

Field of invention

[0001] The present invention relates to a method and to an arrangement as well as to a wind
turbine adapted for damping mechanical oscillations of plural wind turbines of a wind park
which are commonly supplying electric energy to a grid.

Art Background

[0002] A wind turbine may comprise a wind turbine tower, a nacelle mounted on top of the
tower, wherein the nacelle supports a rotor having connected thereto plural rotor blades. The
rotor drives a generator also comprised in the nacelle which generates electric energy upon
rotation of the rotor. A variable speed wind turbine may also comprise a converter connected
electrically to the output terminals of the generator to convert the variable frequency power
stream to a fixed frequency power stream. The fixed frequency power stream may be
transformed to a higher voltage using one or more transformers and may be transmitted to a
common connection point or point of common coupling to which plural wind turbines are
electrically connected. The point of common coupling may, via one or more wind park
transformers, be connected to a utility grid.

[0003] During operation of the wind turbine, there may be wind turbine oscillations in particular
regarding movements of the wind turbine tower and/or movements of other components of the
wind turbine, such as rotor blades. The wind turbine tower movements may comprise
oscillatory side-side movements which may be in a direction perpendicular (or at least
substantially perpendicular) to a plane spanned by a longitudinal axis of the wind turbine tower
and an axis of the rotor of the wind turbine.

[0004] The oscillations or vibrations or periodic movements of the wind turbine tower (or other
components of the wind turbine, like the drive train) may lead to oscillations of the power
output of the wind turbine. These oscillations of the power output of the wind turbine may be
undesired. The oscillations of the electrical output may comprise oscillations of the active
power, the reactive power and/or the voltage.

[0005] These kinds of oscillations may violate requirements set by the grid operator. In
particular, requirements for damping may be defined as a minimum requirement, meaning that
this requirement is not negotiable. The minimum requirement and where used throughout the
rules is referred to the term where the generating unit (in this case the wind turbine) and the
generating system inclusively the power system must be adequately damped. The term
"adequately damped" may be defined as follows:

In relation to a control system, when tested with a step change of a feedback input or



DK/EP 3318751 T3

corresponding reference, or otherwise observed, any oscillatory response at a frequency of

1. (a) 0.05 Hz or less, has a damping ratio of at least 0.4;

2. (b) between 0.05 Hz and 0.6 Hz, has a halving time of 5 s or less (equivalent to a
damping coefficient -0.14 nepers per second or less); and

3. (¢) 0.6 Hz or more, has a damping ratio of at least 0.05 in relation to a minimum access
standard and a damping ratio of at least 0.1 otherwise.

[0006] WO 2016/128004 A1 discloses a control system for damping structural vibration of a
wind turbine system having multiple rotors. The system includes control means that receives
vibration data associated with the support structure and which are configured to determine a
damping control command for a respective one of the plurality of wind turbines, wherein each
of the wind turbines includes a damping controller that receives a damping control command
and which is operable to apply a damping control input to one or both of the blade pitch
adjustment means and the generator power control means so as to counteract the measured
vibration of the support structure.

[0007] Large power oscillations may have been observed at a point of common coupling
(PCC) especially during past fault and during wind gust if low frequency oscillations of around
0.3 Hz from wind turbines in a wind farm have been synchronized at the PCC.

[0008] It has been observed, that conventional methods for damping mechanical oscillation of
a wind turbine, in particular a wind turbine tower, are not in all circumstances or under all
conditions sufficiently effective for providing power output at the wind turbine output terminal
which satisfies said requirements. WO 2016/058610 A1 provides a first solution to this
problem.

[0009] It is therefore an object of the present invention to provide a method, an arrangement
and a wind turbine park, wherein mechanical oscillations of wind turbines are sufficiently and
reliably damped, such as in particular requirements set by the grid operator are satisfied.

Summary of the Invention

[0010] The problem is solved by the subject-matter of the independent claims. The dependent
claims specify particular embodiments of the present invention.

[0011] According to an embodiment of the present invention it is provided a method of
damping mechanical oscillations of plural wind turbines of a wind park commonly supplying
electric energy to a grid, the method comprising: determining, for each of the plural wind
turbines, a damping control signal for counteracting an oscillation of the respective wind
turbine; supplying at least a subset of or a subset of modified versions of the damping control
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signals to respective wind turbines such that a sum of the supplied damping control signals is
lower than a threshold.

[0012] The method may be performed by a wind turbine controller or in particular by a wind
park controller, such as a high performance park pilot (HPPP). The wind park controller may
receive from the plural wind turbines operational data, in particular regarding the mechanical
oscillations of all of the plural wind turbines. The mechanical oscillations may relate to a wind
turbine tower oscillation, in particular a side-side oscillation and/or a fore-apt oscillation, i.e. an
oscillation in the direction or at least substantially in the direction of the rotor axis of the rotor of
the respective wind turbine.

[0013] The wind park may comprise the plural wind turbines which may be connected to a
point of common coupling. The determination of the damping control signal for each of the
plural wind turbines for counteracting the oscillation of the respective wind turbine may be
performed in a conventional manner. Thereby, the damping control signal may be based on
data relating to the actual oscillation, in particular mechanical oscillation and/or electrical
oscillation, of the respective wind turbine. The determination of the damping control signal may
involve computations and calculations as well as applying a physical/mathematical model. The
damping control signals may be supplied (optically and/or electrically and/or wire-lessly) to for
example a converter of the respective wind turbine, to a blade adjustment system of the
respective wind turbine or to even other adjustment systems which are capable for
counteracting a mechanical oscillation. In particular, the damping control signal for a particular
wind turbine may comprise a damping control signal which is adapted to control a blade pitch
control system and/or a damping control signal which is adapted to control a converter.
Controlling the converter may involve deriving and supplying plural gate driver signals, such as
pulse width modulation signals, to high power electronic switches comprised in the converter.
By appropriately controlling the conductance state of the plural power switches, a torque acting
on the rotor may be adjusted such that it counteracts the respective mechanical oscillation of
the wind turbine.

[0014] When the sum of the supplied damping control signal is lower than a threshold (close to
zero or less the 10 % or less than 5 % of a conventional reference signal), the cumulative
output (active power and/or reactive power and voltage) of the wind turbines may substantially
be constant, i.e. may be essentially free of any undesired oscillation.

[0015] In the conventional art, in order to meet the grid requirement, the active power damping
has to be disabled during post grid fault to avoid low frequency tower oscillation post fault
where the grid voltage has not been recovered and stabilized. The active power damping is
conventionally being enabled after grid voltage has been fully recovered and stabilized.
Therefore, conventionally, during grid fault and post fault, tower oscillation/drive train oscillation
may have been allowed which may have resulted in reduction of the lifetime span of the
mechanical system due to heavy load during oscillations.

[0016] According to an embodiment of the present invention, however, the active damping may
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also apply on the selected subset of the wind turbines during or post grid fault, since the subset
is selected such that the overall effect, i.e. the accumulated effect, reduces electrical
oscillations rather than to enhance oscillations. Thereby, heavy load at the mechanical system
due to oscillations, in particular during or post grid fault, may be reduced or even avoided due
to the inventive damping method.

[0017] Thus, an effect of embodiments of the present invention may be to improve the active
tower/drive train damping, in turn resulting to reduction of load or wear of the mechanical
system.

[0018] According to an embodiment of the present invention, the oscillation of the respective
wind turbine comprises a tower oscillation, in particular a side-side oscillation of the tower,
and/or a drive train oscillation.

[0019] The side-side oscillation may involve a movement of the top of the tower in a direction
perpendicular to a plane spanned by the wind turbine longitudinal axis and the rotational axis
of the rotor. The wind turbine tower may oscillate according to a first structural mode and/or a
second structural mode. In the first structural mode, an amplitude of the motion may increase
from a foundation of the tower towards the top of the tower, such that the amplitude of the
oscillations is maximal at the top of the tower. The oscillations may further comprise a second
structural mode, wherein an amplitude may increase from the foundation of the tower towards
a middle portion of the tower and may then decrease towards the top of the tower, such that
the maximum amplitude of the oscillation may be present in the middle portion of the tower
(along the longitudinal axis of the tower).

[0020] Embodiments of the present invention may be effective for damping different modes of
oscillations, in particular for damping the first mode of oscillation and/or the second mode of
oscillation or the tower.

[0021] Other structural oscillations or mechanical oscillations may involve oscillations of the
drive train, potentially comprising a gearbox which may be arranged between the primary rotor
shaft to which the plural rotor blades are connected and a secondary rotor shaft which drives
the generator. Furthermore, the drive train may comprise one or more bearings which may
also be excited regarding oscillations.

[0022] The (different kinds of) oscillations which may be effectively damped by the damping
method may have a frequency between 0.1 Hz and 1 Hz, for example. Other values are
possible.

[0023] According to an embodiment of the present invention, the oscillations of those wind
turbines corresponding to the subset have essentially a same frequency. In particular, the wind
park may comprise plural wind turbines which are of a same type, in particular regarding their
mechanical construction, regarding wind turbine tower height and materials which are used to
construct or manufacture the tower. WWhen the frequency is the same for at least the subset of
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wind turbines (to which the damping control signals are supplied and applied), the damping
control signals may differ only in the amplitude and the phase. Thereby, finding the subset may
be simplified.

[0024] In other embodiments, the plural wind turbines may oscillate with different frequencies.
In this case, each frequency may be considered separately. For example, for a first oscillation
frequency, a first subset of wind turbines may be selected such that the sum of the respective
damping control signal is lower than a first threshold. For the second oscillation frequency, a
second subset of wind turbines may be selected for which the corresponding damping control
signal may in a sum lower than a second threshold. Thereby, oscillations occurring in different
types of wind turbines may effectively be damped. In case one or more wind turbines oscillate
with more than one frequency, the respective damping control signals may comprise respective
portions designed such that each of the frequencies of the wind turbine oscillations are
counteracted.

[0025] According to an embodiment of the present invention, the determining the damping
control signal comprises: measuring an oscillation of the wind turbine, in particular oscillation of
the tower of the wind turbine; determining, based on the measured oscillation, an amplitude
and a phase of the damping control signal such as to counteract the oscillation of the wind
turbine.

[0026] The oscillation of the wind turbine may be measured for example using an
accelerometer which measures a mechanical oscillation of the wind turbine. Other sensors
may be possible, such as piezoelectric sensors. The measured oscillations may be
characterized by one or more frequencies. For each frequency of the measured oscillation, a
respective amplitude and a respective phase may be determined such that when the wind
turbine is controlled using the damping control signal, the oscillation of the wind turbine is
counteracted. Thereby, conventional methods may be applied. Thereby, the method may be
simplified.

[0027] According to an embodiment of the present invention, the determining the amplitude
and the phase comprises determining a Fourier transform, in particular using FFT, i.e. a Fast
Fourier Transformation.

[0028] According to an embodiment of the present invention, the method further comprises
selecting, based on the amplitude and phase of the plural damping control signals, particular
damping control signals to form the subset. Thereby, the selection may be simplified.

[0029] According to an embodiment of the present invention, the method further comprises
selecting, based on the amplitude and phase of the plural damping control signals, at least two
damping control signals whose amplitude is essentially equal and whose phase is essentially
opposite or has same absolute value but different sign or which have a phase difference of
essentially 180°.
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[0030] When two damping control signals have essentially the same amplitude and an
opposite phase or a phase differing by essentially 180°, the sum of the two damping control
signals may essentially be zero. Thus, supplying the two damping control signals to the two
different wind turbines may essentially not result in any oscillations of the electrical output of
the wind turbine. In other embodiments, more than two damping control signals may be
considered, for example three, four or five or even more, which may have essentially a same
or similar amplitude. Later on, their respective phases may be considered and a subset may
be formed such that the sum of the respective damping control signals is essentially zero.

[0031] According to an embodiment of the present invention, the method further comprises
supplying the amplitude and the phase of the plural damping control signals to a determining
logic that outputs an enable or disable signal to define the subset. The enable signal may
indicate that the respective wind turbine should actively be damped by supplying to the wind
turbine the damping control signal. The disable signal may indicate that the respective wind
turbine should not be actively damped such that the damping control signal is not supplied to
the wind turbine.

[0032] According to an embodiment of the present invention, the method further comprises
determining, based on the amplitude and phase of the plural damping control signals,
weighting factors; forming, using the weighting factors, a weighted sum of damping control
signals having the weighting factors, such that the weighted sum is smaller than the threshold.

[0033] According to this embodiment, all or essentially all wind turbines may be at least
partially actively damped by supplying to them the respective weighted damping control signal
which is weighted, i.e. which is multiplied by a particular weighting factor. Thereby, at least a
partial damping of the corresponding oscillation of the wind turbine may be achieved while at
the same time the sum of the weighted damping control signals may essentially be zero or at
least smaller than a threshold.

[0034] According to an embodiment of the present invention, the measuring the oscillation of
the wind turbines comprises measuring the oscillation of the wind turbine, in particular using an
accelerometer, in particular measuring the oscillation of the wind turbine tower, or measuring
an electrical output of the wind turbine. Thus, the oscillation of the wind turbine may be
determined by monitoring a mechanical oscillation and/or an electrical oscillation.

[0035] Herein, it should be mentioned that the wind turbine typically outputs an AC signal
having a particular frequency and a particular amplitude and a particular phase. The frequency
of the AC signal may be nominally 50 Hz or 60 Hz. However, due to the oscillation of the tower
and/or drive train, this nominal frequency may be superimposed with other lower frequencies.
These lower frequency disturbances can be described by a variation of the amplitude of the
nominal frequency oscillation. This oscillation of the amplitude may be measured, mechanically
or/and electrically.

[0036] The method may further comprise supplying each of the damping control signals of the
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subset to the respective wind turbine, in particular to a blade pitch adjustment system and/or a
converter connected to a generator.

[0037] The blade pitch adjustment system may be enabled to adjust a blade pitch angle to one
or more rotor blades connected to the rotor. Thereby, a torque exerted by impacting wind may
be changed periodically, such as to counteract the wind turbine oscillation. Similarly, the
converter when controlled by the damping control signal may change the torque at the
generator periodically also to counteract the mechanical oscillation of the wind turbine.
Thereby, conventionally known techniques may be applied.

[0038] It should be understood that features, individually or in any combination, disclosed,
described, explained or applied for a method of damping mechanical oscillations of plural wind
turbines may also be applied to an arrangement for damping mechanical oscillations of plural
wind turbines according to an embodiment of the present invention and vice versa.

[0039] According to an embodiment of the present invention it is provided an arrangement for
damping mechanical oscillations of plural wind turbines of a wind park commonly supplying
electric energy to a grid, the arrangement comprising: a determining module adapted to
determine, for each of the plural wind turbines, a damping control signal for counteracting an
oscillation of the respective wind turbine; a supply module adapted to supply at least a subset
of or a subset or all of modified versions of the damping control signals to respective wind
turbines such that a sum of the supplied damping control signals is lower than a threshold.

[0040] The arrangement may be comprised for example in a park controller, such as a high
performance park pilot.

[0041] According to an embodiment of the present invention it is provided a wind turbine park
including plural wind turbines and an arrangement as disclosed in the preceding embodiments.

[0042] It has to be noted that embodiments of the invention have been described with
reference to different subject matters. In particular, some embodiments have been described
with reference to method type claims whereas other embodiments have been described with
reference to apparatus type claims. However, a person skilled in the art will gather from the
above and the following description that, unless other notified, in addition to any combination of
features belonging to one type of subject matter also any combination between features
relating to different subject matters, in particular between features of the method type claims
and features of the apparatus type claims is considered as to be disclosed with this document.

[0043] The aspects defined above and further aspects of the present invention are apparent
from the examples of embodiment to be described hereinafter and are explained with
reference to the examples of embodiment. The invention will be described in more detail
hereinafter with reference to examples of embodiment but to which the invention is not limited.

Brief Description of the Drawings
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[0044] Embodiments of the present invention are now described with reference to the
accompanying drawings. The invention is not restricted to the illustrated or described
embodiments.

Fig. 1 illustrates graphs showing power output of wind turbines of a wind park;

Fig. 2 schematically illustrates a wind park according to an embodiment of the present
invention including an arrangement for damping mechanical oscillations of plural wind turbines
according to an embodiment of the present invention; and

Fig. 3 schematically illustrates an arrangement for damping mechanical oscillations of plural
wind turbines for a wind park, for example the wind park illustrated in Fig. 2, according to an
embodiment of the present invention.

Detailed Description

[0045] The graphs 1, 3, 5 illustrated in Fig. 1 show the active power output 7, 9, 11 of three
wind turbines of a wind park which commonly supply energy to a utility grid. Thereby, the
abscissas 2 indicate time, while the ordinates 4 indicate the power. As can be observed from
Fig. 1, the power trace 7 of the graph 1 exhibits a 0.3 Hz oscillation with amplitude of between
80 kW and 100 kW. The power trace 9 of the graph 3 does not contain a visible oscillation.
However, the power trace 11 in graph 5 contains both tower oscillation and drive train
oscillation. Herein, the tower oscillation may have a frequency of around 0.3 Hz which is
comprised in the traces 7 and 11 of graphs 1 and 5.

[0046] Embodiments of the present invention are capable of damping drive train oscillations or
tower oscillations of plural wind turbines which are commonly included in a wind park and are
commonly connected to a utility grid. When the wind turbine whose power traces are illustrated
in Fig. 1 are connected to a point of common coupling, especially during past fault and during
wind gust, an oscillation of the electrical power at the point of common coupling may be
conventionally observed which may be undesired and which may in particular violate
requirements set by the grid operator.

[0047] Fig. 2 schematically illustrates a wind park 13 according to an embodiment of the
present invention including plural wind turbines 15.1, ..., 15.n and an arrangement 17 for
damping mechanical oscillations of the plural wind turbines 15 according to an embodiment of
the present invention. Thereby, the arrangement 17 is arranged to perform a method of
damping mechanical oscillations of the plural wind turbines 15 according to an embodiment of
the present invention.
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[0048] The arrangement 17 comprises a determining module 19 which is adapted to
determine, for each of the plural wind turbines 15.1, ..., 15.n, a respective damping control
signal 21.1, ... 21.n for counteracting an oscillation of the respective wind turbine 15. The
arrangement 17 further comprises a supply module 23 adapted to supply at least a subset
(e.g. for wind turbines 15.1, 15.2) or a subset of modified versions of the damping control
signals 21.1, 21.2 to the respective wind turbines 15.1, 15.2, such that a sum of the supplied
damping control signals 21.1, 21.2 is lower than a threshold or is substantially zero.

[0049] The wind park comprises the wind turbines 15.1, 15.2, 15.3, 15.4, ..., 15.n, wherein n
may be between 10 and 300. The damping control signals 21.1, 21.2, ..., 21.n may also be
referred to as Ptp1, Ptp2 ...PtpDn. The damping control signal may be derived using

corresponding active tower damping modules 25.1, 25.2, ..., 25.n which receive at input
terminals oscillation signals 27.1, 27.2, 27.n relating to the oscillations of the wind turbines
15.1, 15.2, 15.3, ..., 15.n, respectively. For measuring the oscillations and generating the
oscillation signals 27.1, ..., 27.n, the respective wind turbines may comprise for example an
accelerometer.

[0050] Based on the measured oscillation signals 27.1, 27.2, ..., 27.n, respectively, the active
tower damping modules 25.1, 25.2, ..., 25.n determine the active damping control signals 21.1,
21.2,..,21.n.

[0051] The arrangement 17 is comprised in a high performance park pilot 29 which controls all
the wind turbines 15.1, 15.2, ..., 15.n of the wind park 13. The high performance park pilot 29

outputs enable signals 31.1, ..., 31.n to the respective active tower damping modules 25.1, ...,
25.n. Based on these enable signals 31.1, ..., 31.n, the high performance park pilot 29 outputs
the damping control signals 21.1, 21.2, ..., 21.n to the particular subset of wind turbines, for

example the subset comprised of wind turbines 15.1 and 15.2.

[0052] All the wind turbines 15.1, 15.2, ..., 15.n are connected to a point of common coupling
37 which is connected via a wind park transformer 39 to a utility grid 41.

[0053] The proposed solution may be called a de-synchronization of active tower oscillation
caused by active tower damping in individual turbines so that there is no significant oscillation
seen at the point of common coupling 37 thus fulfilling grid code requirements at the point of
common coupling 37.

[0054] Fig. 3 schematically illustrates the arrangement 17 in more detail. Digital signal
processing modules 33.1, 33.2, ..., 33.n receive the damping control signals 21.1, 21.2, ...,
21.n, respectively and derive therefrom amplitudes A4, Ay, ..., A, and phases ©4, O, ..., ©, or

a frequency of oscillation of the respective wind turbines 15.1, 15.2, ..., 15.n, for example a
side-side tower oscillation.

[0055] A determining logic 35 receives the amplitudes A4, Ay, A, and phases ©4, Oy, ..., O

and derives the enable signal 31.1, 31.2, ..., 31.n, respectively therefrom. Thereby, the digital
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signal processing modules 33.1, 33.2, ..., 33.n may comprise a Fast Fourier Transformation
algorithm to derive a Fourier transform of the damping control signals 21.1, 21.2, ..., 21.n. The
determining logic 35 sets the enable signals 31.1, 31.2, ..., 31.n such that the sum of the
associated damping control signals 21.1, 21.2, ..., 21.n is lower than a threshold.

[0056] Thereby, e.g. the enable signals 31.1, 31.2 may, according to an exemplary
embodiment, be true, while all other enable signals may be false. Thus, the subset, to which
the damping control signals are supplied may be the wind turbines 15.1 and 15.2. Therefore,
the damping control signals 21.1 and 21.2 are supplied, in particular from the high
performance park pilot 29 to the wind turbines 15.1 and 15.2, respectively.

[0057] Thereupon, a not illustrated blade pitch adjustment system or/and a converter are
controlled such as to respectively counteract the wind turbine oscillations of the respective wind
turbines.

[0058] The proposed solution may be applied during normal operation as well as during grid
faults or after grid faults. The tower oscillation de-synchronization algorithm may be located in
a high performance power plant controller, such as HPPP 29 illustrated in Fig. 2, as part of a
wind farm controller. Each wind turbine 15.1, 15.2, ..., 15.n in the wind farm may send the
needed damping power 21.1 (or an oscillation signal 27.1, 27.2, ..., 27.n) through the
communication network to the HPPP. The tower oscillation de-synchronization algorithm may
collect the required active power damping for active power damping in HPPP and may
select/enable the active tower damping features for these turbines (for example the turbines
15.1, 15.2) such that the sum of the active power demand of these wind turbines is close to
zero.

[0059] The detailed setup of the de-synchronization algorithm shown in Fig. 3 utilizes a digital
signal processing method such as FFT, to derive the amplitude and the phase of the damping
power in real-time. For the wind turbine 15.1, the calculated amplitude and phase are A4 and

©4. For wind turbine 15.n, the amplitude and phase are A, and ©,. The amplitude and phase

of all the wind turbines are used to determine the subset of wind turbines in which active power
damping control shall be enabled. For example, if A1 = A> and ©1 = -0, both turbines 15.1 and
15.2 shall be enabled. In this way, there is no sufficient power oscillation at the point of
common coupling 37 or the oscillation can at least be reduced and nevertheless tower
damping may be enabled for at least a subset of the wind turbines.

[0060] A similar method may be used to reduce power oscillation after grid fault due to drive
train oscillations.

[0061] Embodiments of the present invention may achieve the following advantages:

¢ Cancellation of power oscillation at PCC to fulfil grid code requirements
« No additional hardware required
« Expand mechanical system life span
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» Stabilize grid due to less/no post fault oscillation especially for weak grid

[0062] Further an advantage of the present invention may be that requirements of the stability
of the tower may be less demanding, thereby saving manufacturing costs and material.

[0063] It should be noted that the term "comprising” does not exclude other elements or steps
and "a" or "an" does not exelude a plurality. Also elements described in association with
different embodiments may be combined. It should also be noted that reference signs in the

claims should not be construed as limiting the scope of the claims.
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Patentkrav

1. Fremgangsmade til deempning af mekaniske svingninger hos flere vindmal-
ler (15.1, 15.2, ..., 15.n) af en vindpark (13), der sammen forsyner et net (41)
med elektrisk energi, hvor fremgangsmaden omfatter:

at bestemme, for hver af de flere vindmaeller (15.1, 15.2, ..., 15.n), et deemp-
ningsstyresignal (21.1, 21.2, ..., 21.n) til modvirkning af en svingning af den
respektive vindmalle;

at udveelge mindst en delmaengde af deempningsstyresignalerne eller en del-
meengde (21.1, 21.2) af modificerede versioner af deempningsstyresignalerne
for respektive vindmeller (15.1, 15.2), séledes at en sum af de udvalgte deemp-
ningsstyresignaler eller at en sum af de udvalgte modificerede versioner af
deempningsstyresignalerne er lavere end en teerskel; og

at levere den udvalgte delmaengde af deempningsstyresignalerne eller den ud-
valgte delmaengde (21.1, 21.2) af de modificerede versioner af deempnings-
styresignalerne til de respektive vindmaller (15.1, 15.2).

2. Fremgangsmade ifelge det foregaende krav, hvor svingningen hos den re-
spektive vindmelle (15.1, 15.2, ..., 15.n) omfatter en tarnsvingning, isaer en
side-side-svingning af tarnet, og/eller en transmissionssvingning.

3. Fremgangsmade ifalge et af de foregaende krav, hvor svingningerne hos
de vindmaegller (15.1, 15.2), der svarer til delmeengden, har i det veesentlige en
samme frekvens.

4. Fremgangsmade ifelge et af de foregaende krav, hvor bestemmelsen af
deempningsstyresignalet omfatter:

at male en svingning af vindmallen, iseer svingning af vindmeallens tarn;

at bestemme, pa basis af den malte svingning (27.1, 27.2, ..., 27.n), en ampli-
tude (A1,...,An) og en fase (H1,..., 9n) af deempningsstyresignalet med henblik
pa at modvirke svingningen af vindmallen.
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5. Fremgangsmade ifglge det foregaende krav, hvor bestemmelsen af ampli-
tuden (A1,...,An) og fasen (81,..., 9n) omfatter at bestemme en Fourier-trans-
formation, iseer under anvendelse af FFT.

6. Fremgangsmade ifalge et af de foregaende krav 4 eller 5, hvor udvaelgelsen
yderligere omfatter:

at udveelge, pa basis af amplituden (Al,...,An) og fasen (31,..., 9n) af de flere
deempningsstyresignaler (21.1,..., 21.n), bestemte deempningsstyresignaler til
at danne delmaengden.

7. Fremgangsmade ifelge et af de foregaende krav 4 til 6, hvor udvaelgelsen
yderligere omfatter:

at udveelge, pa basis af amplituden og fasen af de flere deempningsstyresig-
naler, mindst to deempningsstyresignaler (21.1, 21.2), hvis amplitude er vee-
sentligt ens, og hvis fase er veesentligt modsat eller har samme absolutte
veerdi, men et andet fortegn, eller som har en fasedifferens pa i det vaesentlige
180°.

8. Fremgangsmade ifelge et af de foregaende krav 4 til 7, yderligere omfat-
tende:

at levere amplitude (A1,...,An) og fase (91,..., 9n) af de flere deempningsstyre-
signaler til en bestemmende logik (35), som udleeser et aktiverings- eller de-
aktiveringssignal (31.1,...,31.n) til definering af delmaengden.

9. Fremgangsmade ifalge et af de foregaende krav 4 til 8, yderligere omfat-
tende:

at bestemme, pa basis af amplituden og fasen af de flere deempningsstyresig-
naler, veegtningsfaktorer,

at danne, under anvendelse af vaegtningsfaktorerne, af en veegtet sum af
deempningsstyresignaler, der har veegtningsfaktorer, saledes at den veegtede
sum er mindre end teersklen.

10. Fremgangsmade ifalge et af de foregaende krav, hvor malingen af vind-
mellernes svingning omfatter:
at male vindmeallens svingning, iseer under anvendelse af et accelerometer,
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eller at male et elektrisk output af vindmeallen.

11. Fremgangsmade ifglge et af de foregéende krav, yderligere omfattende:
at levere hvert af deempningsstyresignalerne (21.1,21.2) fra delmaengden til
den respektive vindmelle (15.1,15.2), iseer til et vingepitchjusteringssystem
og/eller en konverter forbundet med en generator.

12. Indretning (17) til deempning af mekaniske svingninger hos flere vindmaller
(15.1,15.2, ..., 15.n) af en vindpark (13), der sammen forsyner et net (41) med
elektrisk energi, hvor fremgangsmaden omfatter:

et bestemmelsesmodul (19), der er tilpasset til at bestemme, for hver af de
flere vindmaller, et deempningsstyresignal (21.1, 21.2, ..., 21.n) til modvirkning
af en svingning af den respektive vindmalle;

et forsyningsmodul (23) tilpasset til:

at udveelge mindst en delmeaengde (21.1, 21.2) af deempningsstyresignalerne
eller en delmeengde af modificerede versioner af deempningsstyresignalerne
for respektive vindmeller (15.1, 15.2), saledes at en sum af de udvalgte styre-
signaler eller den udvalgte sum af de udvalgte modificerede versioner af
deempningsstyresignalerne er lavere end en teerskel; og

at levere den udvalgte delmaengde (21.1, 21.2) af deempningsstyresignalerne
eller den udvalgte delmaengde af de modificerede versioner af deempningssty-
resignalerne til de respektive vindmaller (15.1, 15.2).

13. Vindmagllepark (13), der indbefatter:

flere vindmaller (15.1, 15.2, ..., 15.n); og

en indretning (17) ifelge det foregaende krav, som er tilsluttet med henblik pa
at styre vindmallerne.
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