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(54) Wind park control system

(57) It is described a wind park control system (100)
for controlling a set point of an individual power output
of each of a plurality of wind turbines (121, 122, 123, 131,
132, 133) of a wind park, wherein the wind turbines are
grouped into at least two groups of wind turbines. The
wind park control system (100) comprises a main control
unit (110), and at least two sub control units (120, 130),
wherein each sub control unit (120, 130) is assigned to
one of the at least two groups of wind turbines, wherein
the main control unit (110) is adapted to determine a set
point for a total power output of each group of wind tur-
bines based on a reference set point for an overall power
output of the wind park and on data being indicative for
current characteristics of the wind park, wherein the main
control unit (110) is further adapted to distribute the de-
termined set points between the sub control units (120,
130) via main control signals being provided to the sub
control units (120, 130), wherein each main control signal
is indicative for the set point for the total power output of
the assigned group of wind turbines, wherein each sub
control unit (120, 130) is adapted to determine a set point
for an individual power output of each wind turbine of the
assigned group of wind turbines, and wherein each sub
control unit (120, 130) is further adapted to distribute the
determined set points between the wind turbines of the
assigned group of wind turbines via sub control signals
being provided to each wind turbine of the assigned group
of wind turbines, wherein each sub control signal is in-
dicative for a set point for the individual power output of
a wind turbine.
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Description

Field of invention

[0001] The present invention relates to the technical
field of wind parks. In particular, the present invention
relates to a control system for a wind park, in particular
controlling the set point of a power output of each wind
turbine in the wind park.

Art Background

[0002] Wind parks comprise a plurality of single wind
turbines. On sites with many wind turbines, the wind tur-
bines may be divided into groups for computational and
load balancing purposes. In such systems, each group
of wind turbines may have a separate functionality for
handling the wind turbines of this group.
[0003] However, in common systems each group han-
dles its own control, without an overall control of the wind
turbines. Thus, it may be desirable to provide an overall
control system for handling and controlling multiple
groups of wind turbines. In particular, it may be necessary
to ensure that the wind turbines fulfill some overall re-
quirements of the wind park.
[0004] Therefore, there may be a need for an efficient
and reliable control of each wind turbine in a wind park
to ensure that overall requirements are fulfilled.

Summary of the Invention

[0005] This need may be met by the subject matter
according to the independent claims. Advantageous em-
bodiments of the present invention are described by the
dependent claims.
[0006] According to a first aspect of the invention, there
is provided a wind park control system for controlling a
set point of an individual power output of each of a plu-
rality of wind turbines of a wind park, wherein the wind
turbines are grouped into at least two groups of wind
turbines. The wind park control system comprises a main
control unit, and at least two sub control units, wherein
each sub control unit is assigned to one of the at least
two groups of wind turbines. The main control unit is
adapted to determine a set point for a total power output
of each group of wind turbines based on a reference set
point for an overall power output of the wind park and on
data being indicative for current characteristics of the
wind park. The main control unit is further adapted to
distribute the determined set points between the sub con-
trol units via main control signals being provided to the
sub control units, wherein each main control signal is
indicative for the set point for the total power output of
the assigned group of wind turbines. Each sub control
unit is adapted to determine a set point for an individual
power output of each wind turbine of the assigned group
of wind turbines. Each sub control unit is further adapted
to distribute the determined set points between the wind

turbines of the assigned group of wind turbines via sub
control signals being provided to each wind turbine of the
assigned group of wind turbines, wherein each sub con-
trol signal is indicative for a set point for the individual
power output of a wind turbine.
[0007] A wind park may comprise a plurality of wind
turbines being grouped into multiple groups. A wind tur-
bine may be used for generating electrical power by con-
verting wind into electrical power. Typically, wind turbines
comprise a tower, a wind turbine rotor, which is arranged
at a top portion of the tower and which comprises at least
one blade, and a generator being mechanically coupled
with the wind turbine rotor.
[0008] Based on an input power, the wind, the gener-
ator is able to convert the input power into electrical out-
put power. The wind park may have some requirements
which should be fulfilled. These requirements may be
provided to the main control unit in form of the reference
set point. The reference set point may for instance be
indicative for the overall power output of the wind park,
i.e., the combined power output of all wind turbines.
[0009] The main control unit may decide which amount
of power should be provided by which group to fulfill the
overall set point. The sub control units may be divide the
needed power output between the assigned wind tur-
bines, i.e., may decide which amount of power should be
provided by which wind turbine to fulfill the total set point
of the corresponding group.
[0010] The set points for each group, and thus for each
wind turbine, may be based on the reference set point
and the wind park characteristics. The wind park char-
acteristics may correspond for instance to a wind park
topology.
[0011] As the determination of a set point for the power
output for each group of wind turbines is based on a ref-
erence set point for an overall power output of the wind
park and on data being indicative for current character-
istics of the wind park, the set point may be adapted on
current environment conditions, like available amount of
wind.
[0012] The term "indicative" in this context may denote
that the data comprises information about available pow-
er, available amount of wind, number of turbines, and so
on.
[0013] The reference set point should be understood
as reference which should be fulfilled. However, if the
wind speed isn’t high enough, then it won’t be possible
for the sub control units, wind turbines, or main control
unit to get the turbines to produce that amount of power.
The set points for the different groups and single wind
turbines may then be adapted accordingly.
[0014] According to an embodiment of the invention,
the main control signals are further indicative for a set
point of the total reactive power of each group of wind
turbines.
[0015] In addition to the power output, i.e., the active
power of a wind turbine or group, set points for the voltage
and reactive power of each group may be set and sig-
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naled to the sub control units. The reactive power and
the active power may be coupled.
[0016] According to a further embodiment of the inven-
tion, the sub control signals are further indicative for a
set point of the individual voltage and reactive power of
each wind turbine of the assigned group.
[0017] In addition to the power output of each individual
wind turbine, set points for the voltage and reactive power
of each individual wind turbine may be set and signaled
to the wind turbines. The reactive power and the active
power may be coupled.
[0018] According to a further embodiment of the inven-
tion, the main control unit comprises a main control ele-
ment being adapted to receive results of measurements
of the individual power output of the wind turbines and is
adapted to perform a closed loop control based on the
received results and the reference set point for adjusting
the set point for each group of wind turbines.
[0019] According to this embodiment, each group of
turbines can be treated as an aggregate turbine capable
of producing the sum of the individual turbines. Distur-
bances or losses between the individual groups and a
common grid interface may be attenuated by the main
control unit, for instance when the measurement is per-
formed by a grid measurement unit. The main control
unit may ensure that the combined output of the turbine
groups match the reference set point with the desired
accuracy. Further, computational and communication
loads may be divided on multiple sub control units. Thus,
there might be no need to handle controllers on multiple
levels.
[0020] According to a further embodiment of the inven-
tion, each sub control unit comprises a sub control ele-
ment being adapted to receive results of measurements
of the individual power output of the wind turbines and is
adapted to perform a closed loop control based on the
received results and the set point being provided by the
main control unit for adjusting the set point for each wind
turbine.
[0021] According to this embodiment, the sub control
units comprise closed loop control for providing a control
for each group. The main control unit may have a control
functionality for addressing communication delays and
latencies in the communication to the sub control units.
The group controllers, i.e., the sub control units, may be
identical to controllers on common single turbine group
sites.
[0022] If the two embodiments are combined, i.e., the
main control unit and the sub control units comprise con-
trol elements for performing closed loop control, a two
level control system may be achieved. The main control
unit may ensure that the combined output of all the tur-
bines on the site match the reference set point. The sub
control units may address both the dynamics response
and the accuracy requested. The control loop performed
by the sub control units may attenuate disturbances oc-
curring within that group of turbines. Computational and
communication loads may be divided on multiple sub

control units.
[0023] The measurements as mentioned herein may
be performed by a grid measurement unit or the meas-
urements may be calculated from measurements per-
formed by the sub control units.
[0024] According to a further embodiment of the inven-
tion, each sub control unit has the same control function-
ality.
[0025] This embodiment is based on the idea, to not
divide the control functionality into different kind of
groups, like groups being controlled with fast power con-
trol and groups being controlled with slow power control,
but to have groups being controlled by control units or
controllers having the same or at least comparable con-
trol dynamics. For instance, all sub control units may be
used to attenuate events and disturbances in the net-
work, and the main control unit may provide a different
kind of control used to ensure error free control.
[0026] According to a further embodiment of the inven-
tion, the wind park control system further comprises a
further main control unit, wherein the further main control
unit is adapted to determine a set point for a total reactive
power of each group of wind turbines based on a refer-
ence set point for the overall reactive power of the wind
park and on data being indicative for current character-
istics of the wind park, and the further main control unit
is further adapted to distribute the determined set points
between the sub control units via further main control
signals being provided to the sub control units, wherein
each further main control signal is indicative for the set
point for the total reactive power of the assigned group
of wind turbines.
[0027] According to this embodiment, the functionality
for setting set points for active power and/or voltage/re-
active power may be divided between two main control
units. In one case, the same main control unit may handle
active power and voltage/reactive power or if desirable
two main control units (according to this embodiment)
may be configured, one for handling active power, and
one for handling voltage/reactive power.
[0028] According to a further embodiment of the inven-
tion, the current characteristics of the wind park comprise
at least one  of current active power, current available
power and number of current active wind turbines.
[0029] The current characteristics of the wind park may
comprise information in view of the topology of the wind
park. They may further comprise information being indic-
ative for actual operation conditions. Based on such in-
formation, the main control unit may be able to determine
in a relative exact way which group is able to provide
which output power. Thus, the distribution of the set
points between the groups may be improved.
[0030] According to a further embodiment of the inven-
tion, the main control unit is adapted to monitor the cur-
rent characteristics of the wind park and is adapted to
adapt the main control signals being provided to the sub
control units in case of a change of the current charac-
teristics of the wind park.

3 4 



EP 2 679 812 A1

4

5

10

15

20

25

30

35

40

45

50

55

[0031] Based on this embodiment, the main control unit
may be able to react to changes within the operating con-
ditions or the topology of the wind park. For instance,
during failure of a wind turbine, this failure may be mon-
itored and the main control unit may adapt the distribution
of the set points.
[0032] According to a further aspect of the invention,
a method for controlling a set point of an individual power
output of each of a plurality of wind turbines of a wind
park is provided, wherein the wind turbines are grouped
into at least two groups of wind turbines, the wind park
control system comprising a main control unit, and at
least two sub control units, wherein each sub control unit
is assigned to one of the at least two groups of wind
turbines. The method comprises, by the main control unit,
determining a set point for a total power output of each
group of wind turbines based on a reference set point for
an overall power output of the wind park and on data
being indicative for current characteristics of the wind
park, by the main control unit, distributing the determined
set points between the sub control units via main  control
signals being provided to the sub control units, wherein
each main control signal is indicative for the set point for
the total power output of the assigned group of wind tur-
bines, by each sub control unit, determining a set point
for an individual power output of each wind turbine of the
assigned group of wind turbines, and, by each sub control
unit, distributing the determined set points between the
wind turbines of the assigned group of wind turbines via
sub control signals being provided to each wind turbine
of the assigned group of wind turbines, wherein each sub
control signal is indicative for a set point for the individual
power output of a wind turbine.
[0033] According to a further aspect of the invention,
there is provided a computer program for controlling a
set point of an individual power output of each of a plu-
rality of wind turbines of a wind park, the computer pro-
gram, when being executed by a data processor, is
adapted for controlling the method as described above.
[0034] According to a further aspect of the invention,
there is provided a computer-readable medium, in which
a computer program for controlling a set point of an in-
dividual power output of each of a plurality of wind tur-
bines of a wind park is stored, which computer program,
when being executed by a processor, is adapted to carry
out or control a method as described above.
[0035] As used herein, reference to a computer pro-
gram is intended to be equivalent to a reference to a
program element and/or a computer readable medium
containing instructions for controlling a computer system
to coordinate the performance of the above described
method.
[0036] The computer program may be implemented as
computer readable instruction code by use of any suita-
ble programming language, such as, for example, JAVA,
C++, and may be stored on a computer-readable medium
(removable disk, volatile or nonvolatile  memory, embed-
ded memory/processor, etc.). The instruction code is op-

erable to program a computer or any other programmable
device to carry out the intended functions. The computer
program may be available from a network, such as the
World Wide Web, from which it may be downloaded.
[0037] The herein disclosed subject matter may be re-
alized by means of a computer program respectively soft-
ware. However, the herein disclosed subject matter may
also be realized by means of one or more specific elec-
tronic circuits respectively hardware. Furthermore, the
herein disclosed subject matter may also be realized in
a hybrid form, i.e. in a combination of software modules
and hardware modules.
[0038] It has to be noted that embodiments of the in-
vention have been described with reference to different
subject matters. In particular, some embodiments have
been described with reference to apparatus type claims
whereas other embodiments have been described with
reference to method type claims. However, a person
skilled in the art will gather from the above and the fol-
lowing 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 apparatus type claims and features of the
method type claims is considered as to be disclosed with
this document.
[0039] The aspects defined above and further aspects
of the present invention are apparent from the examples
of embodiments to be described hereinafter and are ex-
plained 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

[0040]

Figure 1 shows a wind park control system according
to an embodiment of the present invention.

Figure 2 shows a wind park control system according
to a further embodiment of the invention.

Figure 3 shows a wind park control system according
to a further embodiment of the invention.

Figure 4 shows a wind park control system according
to a further embodiment of the invention.

Detailed Description

[0041] The illustration in the drawing is schematically.
It is noted that in different figures, similar or identical el-
ements are provided with the same reference signs.
[0042] Figure 1 shows a wind park control system 100.
The wind park control system 100 as shown comprises
a main control unit 110, three sub control units 120, 130,
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140 and a plurality of wind turbines 121, 122, 123, 131,
132, 133, 141, 142, 143 being assigned to the sub control
units.
[0043] The wind park control system 100 may be used
for controlling a set point of an individual power output
of each of the plurality of wind turbines 121, 122, 123,
131, 132, 133, 141, 142, 143 of the wind park.
[0044] The main control unit 110 is adapted to deter-
mine a set point for a total power output of each group
of wind turbines based on a reference set point for an
overall power output of the wind park and on data being
indicative for current characteristics of the wind park. The
reference set point may be determined in a reference
selector 111.
[0045] The reference selector 111 monitors grid con-
ditions, and selects a reference that ensures the grid re-
quirements are fulfilled for the entire group of turbines in
the sub groups.
[0046] The main control unit 110 is further adapted to
distribute the determined set points between the sub con-
trol units 120, 130, 140 via main control signals being
provided to the sub control units 120, 130, 140 from a
control element 112. Each main control signal is indica-
tive for the set point for the total power output of the as-
signed group of wind turbines being controlled by the sub
control units 120, 130, 140.
[0047] Each sub control unit 120, 130, 140 is adapted
to determine a set point for an individual power output of
each wind turbine 121, 122, 123, 131, 132, 133, 141,
142, 143 of the assigned group of wind turbines. Each
sub control unit 120, 130, 140 is further adapted to dis-
tribute the determined set points between the wind tur-
bines of the assigned group of wind turbines 121, 122,
123, 131, 132, 133, 141, 142, 143 via sub control signals
being provided to each wind turbine of the assigned group
of wind turbines. Each sub control signal is indicative for
a set point for the individual power output of a wind turbine
121, 122, 123, 131, 132, 133, 141, 142, 143.
[0048] The described system may be used for control-
ling power or voltage/reactive power of multiple groups
of wind turbines. On sites with many turbines, it can be
desirable for computational and communication load bal-
ancing to divide the turbines into groups. Each group of
turbines may have a functionality handling the commu-
nication to those turbines. The functionality (being pro-
vided by the sub control units, in the following also called
applications) might also take over control during special
network events such as frequency control. The commu-
nication to the individual turbines may take care of dis-
tributing power, voltage, and reactive power references
to the turbines.
[0049] The term "voltage/reactive power control" may
mean that it controls one of those quantities at a time.
[0050] The reference set point as mentioned through-
out the description can be both a threshold and a value
that has to be tracked. In many wind farms, the reference
is set to a ’high value’ that means the park will produce
as much as it can. In these scenarios, the reference may

typically be set to an upper limit that a transformer or a
power cable is capable of handling. In other scenarios,
the reference is used actively to continuously control the
current output of a wind park. When that is the case, the
reference is a value that the main control unit should
track.
[0051] An overall control algorithm may be used for
determining a total power output from the turbines. This
total power output may be provided to the main control
unit as reference set point. Then there are two levels of
distribution. The main control unit may calculate how
much power it wants from each of the participating group
controllers (i.e., sub control units). Each participating
group controller may distribute break down the number
it receives from the main control unit to references sent
to each turbine in its group.
[0052] For example, as shown in the Figures 1 to 4,
there are three participating group controllers and the
main control unit wants 175MW totally. The main control
unit will send references to each participating group con-
troller based on the current operating conditions of the
group. For the sake of the example, the power reference
ends up being 50, 50, 75MW to each of the participating
group controllers. The first group controller will then dis-
tribute the 50MW to the turbines that it controls. The dis-
tribution is based on the turbines operating condition. If
they all have identical operating conditions, then the ref-
erence to each turbine will end up being 50MW/number
of turbines.
[0053] Three further embodiments for the wind park
control system are described in the following with refer-
ence to Figures 2, 3 and 4.
[0054] Figure 2 shows a distribution of set points with-
out site level control. In the wind park control system 200,
the main control unit 110 provides a site level functionality
that handles distribution of the overall reference 202 (be-
ing provided to the main control unit) to each of the groups
the site is divided into. In this embodiment, the main con-
trol unit does not get any measured inputs like active,
reactive power, voltage or frequency and there is no site
level closed loop control of power, voltage/reactive power
in the main control unit.
[0055] Each of the participating groups gets their own
measured input signals 221, 231, 241 and performs their
local closed loop control in the control elements 222, 232,
242. The distribution function (distributing element 211)
in the main control unit can handle a limitation for indi-
vidual groups. An example could be that the transformer
due to temperature or another operating condition can
only handle 50MW - then the power requested from that
group of turbines may be limited to 50MW.
[0056] The Pdist1, Pdist2, PdistN in Figure 2 (being
sent from the main control unit to the sub control units)
can be either active power and/or voltage/reactive power.
The same main control unit can handle active power and
voltage/reactive power or if desirable two main control
units can be configured, one for handling active power,
and one for handling voltage/reactive power. The main
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control unit gets input information about the actual topol-
ogy of the wind park or other current characteristics of
the wind park 201. Each sub control unit comprises a
distributing element 223, 233, 243 for distributing the in-
dividual control signals comprising the set point for the
wind turbines Pref.
[0057] This embodiment is simple. Further, there are
no dynamics at the main control unit level, that needs to
be tuned to address the latencies in the communication
and control systems in the group controllers and in the
turbines. The group controllers are identical to the con-
trollers on single turbine group sites. However, distur-
bances or losses between the individual groups control
points and the common grid interface might not be atten-
uated by the group controllers. The combined control ac-
tions of the individual groups might not add up to the
reference given to the main control unit, i.e., if a group
of turbines cannot produce the amount of power they
claim to be able to produce then that "missing" power
might not be requested from the remaining groups of tur-
bines.
[0058] The wind park control system 300 as shown in
Figure 3 is a two level control system. The control element
112 of the main control unit 110 comprises a closed loop
control element 311 for ensuring that the combined out-
put of all the turbines on the site matches the reference
set point. The closed loop control element 311 may ad-
dress both the dynamics response and the accuracy re-
quested. The closed loop control may be performed
based on received measurements 302.
[0059] The output of the control element 112 is distrib-
uted to the sub control units. The values distributed are
calculated by the distribution function in the main control
unit and the main control unit can handle the limitation
for individual groups. An example could be that the trans-
former due to temperature or another operating condition
can only handle 50MW - then the power requested from
that group of turbines will be limited to 50MW. The main
control unit can receive the necessary signals to perform
the distribution from the individual sub control units. The
signals shown in Figure 3 are only meant as examples,
so the distribution algorithm is in not limited to using those
signals.
[0060] The measurement used by the control element
112 can either be performed by a grid measurement unit
or the measurement can  be calculated from measure-
ments performed by the sub control units. As described
in the context of Figure 2, each sub control unit comprises
a control element 222, 232, 242 for performing a closed
loop control.
[0061] The Pdist1, Pdist2, PdistN in Figure 3 can be
either active power and/or voltage/reactive power. The
same main control unit can handle active power and volt-
age/reactive power or if desirable two main control units
can be configured one for handling active power, and
one for handling voltage/reactive power.
[0062] In this embodiment, disturbances or losses be-
tween the individual groups control points and the com-

mon grid interface may be attenuated by the main control
unit when the measurement is performed by a grid meas-
urement unit. The main control unit ensures that the com-
bined output of the turbine groups will match the refer-
ence set point with the desired accuracy when the meas-
urement is performed by a grid measurement unit. The
control loop performed by the sub control units can at-
tenuate disturbances occurring within that group of tur-
bines. Computational and communication loads are di-
vided on multiple sub control units. However, in such a
cascaded control, it might be required that the inner con-
troller loop is much faster than the outer control loop. The
dynamics of the turbines and the communication latency
between the sub control units and the turbines may limit
the reaction time of the inner controllers.
[0063] All groups of wind turbines may be controlled
by controllers, i.e., sub control units with the same or
comparable control dynamics. Thus, the control function-
ality should not be divided into groups with fast or slow
power control. The main control unit may ensure an error
free control.
[0064] A further embodiment of the wind park control
system 400 is shown in Figure 4. According to this em-
bodiment, only the main control unit performs a closed
loop control. The main  control unit may handle the site
level control and may ensure that the combined output
of the groups of turbines meet the reference set point
with the required response time and accuracy. The idea
of this embodiment is to treat each group of turbines as
an aggregate turbine capable of producing the sum of
the individual turbines.
[0065] The output of the main control unit is distributed
to the sub control units. The values distributed are cal-
culated by the distribution function in the main control
unit, which can handle limitation for individual groups. An
example could be that the transformer due to tempera-
ture or another operating condition can only handle say
50MW - then the power requested from that group of
turbines will be limited to 50MW.
[0066] The measurement used by the control element
of the main control unit 110 can either be performed by
a grid measurement unit or the measurement can be cal-
culated from measurements performed by the sub control
units. If the Governor measurement in this embodiment
is based on a calculation of reported signals from the sub
control units, then the sub control units 120, 130, 140
may be allowed to take over control, when they detect a
frequency event (over or under frequency event). The
Pdist1, Pdist2, PdistN in Figure 4 can be either active
power and/or voltage/reactive power. The same main
control unit can handle active power and voltage/reactive
power or if desirable two main control units can be con-
figured, one for handling active power, and one for han-
dling voltage/reactive power.
[0067] In this embodiment, disturbances or losses be-
tween the individual groups control points and the com-
mon grid interface may be attenuated by the main control
unit when the measurement is performed by a grid meas-

9 10 



EP 2 679 812 A1

7

5

10

15

20

25

30

35

40

45

50

55

urement unit. The main control unit may ensure that the
combined output of the turbine groups matches the ref-
erence set point with the desired accuracy when the
measurement is performed by a grid measurement unit.
Computational and communication loads are divided  on
multiple sub control units. There is no need to handle
controllers on multiple levels. If the measurement on park
level is calculated based on reported data from the sub
control units, it might be necessary to freeze the output
of the main control unit and let the sub control units do
their own closed loop control during frequency events.
[0068] It should be noted that the term "comprising"
does not exclude other elements or steps and "a" or "an"
does not exclude a plurality. Also elements described in
association with different embodiments may be com-
bined. It should also be noted that reference signs in the
claims should not be construed as limiting the scope of
the claims.

Claims

1. A wind park control system (100) for controlling a set
point of an individual power output of each of a plu-
rality of wind turbines (121, 122, 123, 131, 132, 133)
of a wind park, wherein the wind turbines (121, 122,
123, 131, 132, 133) are grouped into at least two
groups of wind turbines, the wind park control system
(100) comprising,
a main control unit (110), and
at least two sub control units (120, 130), wherein
each sub control unit (120, 130) is assigned to one
of the at least two groups of wind turbines (121, 122,
123, 131, 132, 133),
wherein the main control unit (110) is adapted to de-
termine a set point for a total power output of each
group of wind turbines based on a reference set point
for an overall power output of the wind park and on
data being indicative for current characteristics of
the wind park,
wherein the main control unit (110) is further adapted
to distribute the determined set points between the
sub control units (120, 130) via main control signals
being provided to the sub control units (120, 130),
wherein each main control signal is indicative for the
set point for the total power output of the assigned
group of wind turbines (121, 122, 123, 131, 132,
133),
wherein each sub control unit (120, 130) is adapted
to determine a set point for an individual power output
of each wind turbine (121, 122, 123, 131, 132, 133)
of the assigned group of wind turbines, and
wherein each sub control unit (120, 130) is further
adapted to distribute the determined set points be-
tween the wind turbines of the assigned group of
wind turbines (121, 122, 123, 131, 132, 133) via sub
control signals being provided to each wind turbine
of the assigned group of wind turbines, wherein each

sub control signal is indicative for a set point for the
individual power output of a wind turbine (121, 122,
123, 131, 132, 133).

2. The wind park control system (100) as set forth in
claim 1, wherein the main control signals are further
indicative for a set point of the total reactive power
of each group of wind turbines (121, 122, 123, 131,
132, 133).

3. The wind park control system (100) as set forth in
any one of the preceding claims, wherein the sub
control signals are further indicative for a set point
of the individual reactive power of each wind turbine
(121, 122, 123, 131, 132, 133) of the assigned group.

4. The wind park control system (100) as set forth in
any one of the preceding claims,
wherein the main control unit (110) comprises a main
control element (311) being adapted to receive re-
sults of measurements (302) of the individual power
output of the wind turbines (121, 122, 123, 131, 132,
133) and is adapted to perform a closed loop control
based on the received results and the reference set
point for adjusting the set point for each group of
wind turbines (121, 122, 123, 131, 132, 133).

5. The wind park control system (100) as set forth in
any one of the preceding claims,
wherein each sub control unit (120, 130) comprises
a sub control element (222) being adapted to receive
results of measurements (221, 231) of the individual
power output of the wind turbines (121, 122, 123,
131, 132, 133) and is adapted to perform a closed
loop control based on the received results and the
set point being provided by the main control unit
(110) for adjusting the set point for each wind turbine
(121, 122, 123, 131, 132, 133).

6. The wind park control system (100) as set forth in
any one of the preceding claims,
wherein each sub control unit (120, 130) has the
same control functionality.

7. The wind park control system (100) as set forth in
any one of the preceding claims,
the wind park control system (100) further compris-
ing a further main control unit, wherein the further
main control unit is adapted to determine a set point
for a total reactive power of each group of wind tur-
bines (121, 122, 123, 131, 132, 133) based on a
reference set point for the overall reactive power of
the wind park and on data being indicative for current
characteristics of the wind park,
wherein the further main control unit is further adapt-
ed to distribute the determined set points between
the sub control units (120, 130) via further main con-
trol signals being provided to the sub control units
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(120, 130), wherein each further main control signal
is indicative for the set point for the total reactive
power of the assigned group of wind turbines (121,
122, 123, 131, 132, 133).

8. The wind park control system (100) as set forth in
any one of the preceding claims,
wherein the current characteristics of the wind park
comprises at least one of current active power, cur-
rent available power and number of current active
wind turbines (121, 122, 123, 131, 132, 133).

9. The wind park control system (100) as set forth in
any one of the preceding claims,
wherein the main control unit (110) is adapted to
monitor the current characteristics of the wind park
and is adapted to adapt the main control signals be-
ing provided to the sub control units (120, 130) in
case of a change of the current characteristics of the
wind park.

10. A method for controlling a set point of an individual
power output of each of a plurality of wind turbines
(121, 122, 123, 131, 132, 133) of a wind park, where-
in the wind turbines (121, 122, 123, 131, 132, 133)
are grouped into at least two groups of wind turbines
(121, 122, 123, 131, 132, 133), the wind park control
system (100) comprising a main  control unit (110),
and at least two sub control units (120, 130), wherein
each sub control unit (120, 130) is assigned to one
of the at least two groups of wind turbines (121, 122,
123, 131, 132, 133), the method comprising
by the main control unit (110), determining a set point
for a total power output of each group of wind turbines
(121, 122, 123, 131, 132, 133) based on a reference
set point for an overall power output of the wind park
and on data being indicative for current characteris-
tics of the wind park,
by the main control unit (110), distributing the deter-
mined set points between the sub control units (120,
130) via main control signals being provided to the
sub control units (120, 130), wherein each main con-
trol signal is indicative for the set point for the total
power output of the assigned group of wind turbines
(121, 122, 123, 131, 132, 133),
by each sub control unit (120, 130), determining a
set point for an individual power output of each wind
turbine of the assigned group of wind turbines (121,
122, 123, 131, 132, 133), and
by each sub control unit (120, 130), distributing the
determined set points between the wind turbines
(121, 122, 123, 131, 132, 133) of the assigned group
of wind turbines via sub control signals being provid-
ed to each wind turbine (121, 122, 123, 131, 132,
133) of the assigned group of wind turbines, wherein
each sub control signal is indicative for a set point
for the individual power output of a wind turbine (121,
122, 123, 131, 132, 133).

11. A computer program for controlling a set point of an
individual power output of each of a plurality of wind
turbines of a wind park, the computer program, when
being executed by a data processor, is adapted for
controlling the method as set forth in claim 10.

12. A computer-readable medium, in which a computer
program for controlling a set point of an individual
power output of each of a plurality of wind turbines
of a wind park is stored, which computer program,
when being executed by a  processor, is adapted to
carry out or control a method as set forth in claim 10.
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