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(57) Abréegée/Abstract:

The Invention relates to wind farm (1) and a method for operating a wind farm (1) according to the invention. Accordingly, the
Invention relates to a wind farm (1) comprising a plurality of wind turbines (10) connected to a network (20) internal to the wind
farm, wherein a network feed-in point (30.1) for feeding electrical power into a supply network (40) Is provided in the network (20)
Internal to the wind farm, and wherein a control device (31.1) associated with the network feed-in point (30.1) Is provided, which
control device Is designed to control the wind turbines (10) feeding power Into the supply network (40) by means of the network
feed-in point (30.1) on the basis of measured values recorded at the network feed-in point (30.1). Furthermore, at least one
additional network feed-in point (30.2, 30.3) having an additional control device (31.2, 31.3) Is provided, which control device Is
designed to control the wind turbines (10) feeding power into the supply network (40) by means of the additional network feed-in
point (30.2, 30.3) on the basis of measured values recorded at the additional network feed-in point (30.2, 30.3), wherein the
network (20) internal to the wind farm Is designed to variably connect at least one wind turbine (10) to one of the plurality of network
feed-in points (30.1, 30.2, 30.3).

50 rue Victoria e Place du Portage1l e Gatineau, (Québec) K1AOC9 e www.opic.ic.gc.ca I*’I
50 Victoria Street e Place du Portage 1 ¢ Gatineau, Quebec K1AO0C9 e www.cipo.ic.gc.ca al l a



27. Dezember 2013 (27.12.2013)

(19) Weltorganisation fur geistiges

CA 02877404 2014-12-19

(12) NACH DEM VERTRAG UBER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES
PATENTWESENS (PCT) VEROFFENTLICHTE INTERNATIONALE ANMELDUNG

Eigentum
Internationales Buiro

(43) Internationales
Verottentlichungsdatum

WIRPO I PCT

(10) Internationale Verotfentlichungsnummer

WO 2013/189733 A3

(51) Internationale Patentklassifikation: (81) Bestimmungsstaaten (soweit nicht anders angegeben, fur
FO3D 9/00 (2006.01) HO02J 3/38 (2006.01) jede verfugbare nationale Schutzrechtsart): AE, AG, AL,
FO3D 7/02 (2006.01) AM, AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW,

@1) Toterontonsles Aktescichen:  PCTEP2013061513  BY: B CA . CL ON, CO. CR, CU, CZ. DE, DE.

(22) Internationales Anmeldedatum: GT, HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KN, KP,

4. Juni 2013 (04.06.2013) KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,

ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,

(25) Einreichungssprache: Deutsch NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
(26) Veroffentlichungssprache: Deutsch RW, SC, SD, SE, 5G, 8K, SL, SM, 5T, SV, 5%, TH, 1J,
T™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,

(30) Angaben zur Prioritit: M, ZW.

102012 210 613.8 22. Juni 2012 (22.06.2012) DE .
(84) Bestimmungsstaaten (soweit nicht anders angegeben, fur

(71) Anmelder: REPOWER SYSTEMS SE [DE/DE]; jede verfugbare regionale Schutzrechtsart). ARIPO (BW,
Uberseering 10, 22297 Hamburg (DE). GH, GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ,

(72) Erfinder: SCHUBERT, Matthias: WilhelmstraBe 10, 1Z, UG, ZM, ZW), eurasisches (AM, AZ, BY, KG, KZ,
24768 Rendsburg (DE). RU, TJ, TM), europaisches (AL, AT, BE, BG, CH, CY,

CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT,

(74) Anwalt: GLAWE DELFS MOLL PARTNERSCHAFT LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE,

VON PATENT- UND RECHTSANWALTEN: Postfach
13 03 91, 20103 Hamburg (DE).

SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

[Fortsetzung auf der ndachsten Seite]

(534) Title: WIND FARM HAVING A PLURALITY OF NETWORK FEED-IN POINTS
(34) Bezeichnung : WINDPARK MIT MEHREREN NETZEINSPEISEPUNKTEN
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(57) Abstract: The mvention relates to wind farm (1) and a method for operating a wind farm (1) according to the mvention.
Accordingly, the mvention relates to a wind farm (1) comprising a plurality of wind turbines (10) connected to a network (20)
mnternal to the wind farm, wherein a network feed-mn poimnt (30.1) for teeding electrical power mto a supply network (40) 1s provided
in the network (20) mternal to the wind farm, and wherein a control device (31.1) associated with the network teed-in point (30.1) 1s
provided, which control device is designed to control the wind turbines (10) feeding power into the supply network (40) by means of
the network feed-mn point (30.1) on the basis of measured values recorded at the network feed-m pomt (30.1). Furthermore, at least
one additional network feed-in point (30.2, 30.3) having an additional control device (31.2, 31.3) 1s provided, which control device
1s designed to control the wind turbines (10) feeding power into the supply network (40) by means of the additional network feed-in
point (30.2, 30.3) on the basis of measured values recorded at the additional network feed-mn point (30.2, 30.3), wherein the network
(20) 1nternal to the wind farm 1s designed to variably connect at least one wind turbine (10) to one of the plurality of network feed-imn
points (30.1, 30.2, 30.3).

(57) Zusammenfassung:
[Fortsetzung auf der nachsten Seite/
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Erklarungen gemal} Regel 4.17: —  vor Ablauf der fiir Anderungen der Anspriiche geltenden

—  hinsichtlich der Identitat des Erfinders (Regel 4.17 Ziffer Frist;  Veroffentlichung — wird  wiederholt,  falls
) Anderungen eingehen (Regel 48 Absatz 2 Buchstabe h)
—  hinsichtlich der Berechtigung des Anmelders, ein Patent (88) Veroffentlichungsdatum des internationalen
zu beantragen und zu erhalten (Regel 4.17 Ziffer ii) Recherchenberichts:
—  Erfindererkiarung (Regel 4.17 Ziffer iv) 15. Mai 2014
Verottentlicht:

—  mit internationalem Recherchenbericht (Artikel 21 Absatz

3)

Die Erfindung betrifft einen Windpark (1) sowie ein Verfahren zum Betreiben eines erfindungsgemallen Windparks (!). Demnach
betrifft die Erfindung emen Windpark (1) umfassend mehrere, mit emem windparkinternen Netz {20} verbundene
Windenergieanlagen (10), wobel am windparkinternen Netz (20) ein Netzeimnspeisepunkt (30.1) zur Eimnspeisung von elektrischer
Leistung 1 em Versorgungsnetz (40) vorgesechen 1st, und wobelr eine dem Netzeinspeisepunkt (30.1) zugeordnete
Regelungseinrichtung (31.1) vorgesehen ist, die zur Regelung der iiber den Netzeinspeisepunkt (20.1) Leistung m das
Versorgungsnetz (40) emspeisende Windenergieanlagen (10) anhand von am Netzemspeisepunkt (30.1) erfassten Messwerten
ausgebildet 1st. Dariiber hinaus 1st wenigstens ein  weiterer Netzeinspeisepunkt (30.2, 30.3) mit emner welteren
Regelungseinrichtung (31.2, 31.3) vorgesehen, die zur Regelung der, iber den weiteren Netzeinspeisepunkt (30,2, 30.3) Leistung
in das Versorgungsnetz (40) emspeisende Windenergieanlagen (10) anhand von am weiteren Netzemspeisepunkt (30.2, 30.3)
erfassten Messwerten ausgebildet i1st, wobei das windparkinterne Netz (20) zum variablen Verbinden wenigstens einer
Windenergicanlage (10) mit wahlweise einem der mehreren Netzeinspeisepunkte (30.1, 30.2, 30.3) ausgebildet ist.
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Wind farm having a plurality of network feed-in points

The invention relates to a wind farm and to a method

for operating a wind farm according to the invention.

Wind farms comprise a plurality of wind turbines which
convert wind power into electrical energy using a rotor
and a generator connected thereto. The electrical
energy passes, via a converter, into a network within

the wind farm and, from there, into a supply network

via a network feed-in point. A control device 1S
provided at the network feed-in point, which control
device detects various measured values, for 1nstance
voltages or current strength, at the network feed-in
point and thus has an effect on the wind turbines such
that setpoint values which are predefined at the
network feed-in point, for example 1n respect of the
active power and/or reactive power, are achleved. The
setpoint values to be achieved can be automatically

calculated by the control device or can be predefined

by a superordinate entity, for example the network

operator.

A wind farm having a plurality of subnetworks within

|

the wind farm is known from DE 101 36 974. Power can De
fed into subregions of the supply network via 1n each

case a network feed-in point from each of the

subnetworks within the wind farm. If the subregions of
the supply network are connected to one another via a
switching device, then the control devices at the
network feed-in points are also connected to one
another, so that the control of the power fed into the

supply network via the respective network feed-1in

points can be mutually adjusted.

It 1s known from DE 10 2008 028 573 to provide

redundant control devices at a network feed-in point.
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If a control device fails, a second control device can

assume the tasks of the faulty control device.

A disadvantage of said prior art is that, 1in the event

g

of failure of a network feed-in point, the wind

turbines connected to said network feed-in point can no
longer output electrical energy to the supply network

and must be shut down.

The problem addressed by the present invention 1s to

provide a wind farm and a method for operating a wind

F

farm, 1in the case of which the disadvantages of the

prior art no longer occur or only occur to a reduced

extent.

This problem is solved by a wind farm according to the
main claim and by a method according to the coordinate
claim. Advantageous developments are the subject matter

of the dependent claims.

Thus, the invention relates to a wind farm comprising a
plurality of wind turbines which are connected to a

network within the wind farm, wherein a network feed-1in

point for feeding electrical power 1nto a supply
network 1is provided 1in the network within the wind

farm, and wherein a control device associated with the

network feed-in point 1s provided, said control device
being designed to control the wind turbines which feed
power into the supply network via the network feed-in

point on the basis of measured values recorded at the

network feed-in point, wherein at least one further

network feed-in point 1s provided with a further
control device which is designed to control the wind
turbines which feed power into the supply network via
the further network feed-in point on the basis of
measured values recorded at the further network feed-in

point, wherein the network within the wind farm 1s

designed for variable connection of at least one wind
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turbine to optionally one of the plurality of network

feed-1n points.

The invention also relates to a method for operating a

wind farm, wherein the wind farm has a plurality of
wind turbines which are connected to a network within
the wind

in points and the network within the wind farm 1s

e

farm and comprises at least two network feed-

designed for variable connection of at least one wind

de

feed-1n

turbine to optionally one of the network
points, wherein a wind turbine 1is controlled on the
basis of measured values recorded at a first network
feed-in point as long as the wind turbine is feeding
power into a supply network via said first network

feed-in point, and said wind turbine 1is controlled on

the basis of measured values recorded at a second

network feed-in point as long as the wind turbine 1s
feeding power into the supply network via said second

network feed-in point.

First of all, some terms which are used within the

P

scope of the invention are explained.

“Network feed-in points” in the sense of the present

invention refers to the point at which the network
within the wind farm transitions to the supply network.
Devices such as transformers, which transform the

voltage from the network within the wind farm to the

voltage of the supply network, or measuring devices can
be provided at the network feed-in points. Network
feed-in points <can Dbe arranged geographically or
spatially separate from one another. However, it 1s
also possible for a plurality of network feed-in points
to be arranged spatially close or next to one another.

F
=

By way of example, it 1is possible for a plurality of

transformers to be arranged next to one another 1n a

building, which transformers can 1n each case transform

) .

farm tO

the voltage from the network within the wind
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the voltage of the supply network. In this case, each
individual transformer can be arranged at a separate

network feed-in point.

“Wariable connection to optionally one of the plurality
of network feed-in points” means that a wind turbine

thus connected can feed its electrical power 1into the

supply network optionally via one of a plurality of
network feed-in points. A corresponding wind turbine
can therefore feed the electrical power which 1t
generates 1into the supply network optilionally via a
first network feed-in point, via a second network feed-
in point, etc. In this case, 1t 1s not absolutely
necessary for a wind turbine to be able to feed the

electrical power which 1t generates wvia all of the

network feed-in points in a wind farm. It 1is sufficient
for a wind turbine to be able to be connected
optionally to at least two network feed-in points of a
plurality thereof. However, an 1individual switchable
fixed connection with which a wind turbine 1s fixedly
connected to an individual network feed-in point and,
optionally, can be separated therefrom does not enable

a “wvariable —connection to optionally one of the

plurality of network feed-in points” within the meaning

P

of the i1nvention.

The invention offers the advantage that the individual
wind turbines in a wind farm can feed the power which
they generate into the supply network via different,
freely selectable paths, namely via the different
network feed-in points. Thus, it is possible that, 1n
the event of a failure of a network feed-in point, the
power fed per se into the supply network via said

network feed-in point can be rerouted into the supply

L

network via another network feed-in point. The wind
turbines connected to the faulty network feed-in point
do not need to be disconnected 1in this case; rather,

they can feed the electrical power which they generate
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into the supply network via another network feed-in

point by virtue of a change in the connection 1n the

network within the wind farm. The function of a faulty

L

network feed-in point can therefore be assumed by

another network feed-in point.

In addition to the wvariable connection of the wind

turbines to optionally one of the network feed-1n

points, the invention provides that the control of the
individual wind turbines always takes place on the
basis of measured variables which are recorded at that
network feed-in point via which a wind turbine also
actually feeds its electrical power into the supply
firstly, so that the

i

network. This 1s necessary,

control device associated with a network feed-in point
can also actually adjust the setpoint values provided
for the network feed-in point and, secondly, because

what is consequently avoided is that a control device

which is associated with a network feed-in point via
which no electrical power 1is fed 1into the supply
network attempts to control wind turbines on the basis
of meaningless measured values. The control devices can
also control the wind turbines such that maximum
values, predefined at the network feed-in point
associated with said wind turbines, for the power, the

current and/or the voltage - as can be predefined, for
example, by components such as transformers at the

network feed-in points - are not exceeded.

In order that a control device can optimally control

the wind turbines associated therewith, it 1s necessary

for the control device to have information relating to
what total nominal power and/or what total nominal
reactive power the wind turbines which feed their
electrical ©power via the network feed-in polint
associated with  the control device  have. This

information can be provided to the control devices by a

superordinate entity, for example a control computer.
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In this case, the control computer is provided with
information relating to the topography of the wind farm
and the switching states of the network within the wind
farm and/or the connections of the individual wind

turbines to the network feed-in points. On the basis of

this information, it 1s possible for the control
computer to determine the total nominal power and/or
the total nominal reactive power of the wind turbines
connected to a particular network feed-in point and to

transmit said power to the control device assoclated

with said network feed-in point.

Alternatively, 1t is possible for the control devices
to be designed to automatically calculate the total
nominal power and/or the total nominal reactive power
of the wind turbines which are connected at the network
feed-in points which are respectively associated with
said control devices. In this case, the control devices

can be designed to retrieve the nominal powers of the

corresponding wind turbines and to sum them to form the
total nominal power and/or the total nominal reactive
power which 1is necessary for the control of the
individual wind turbines. The automatic calculation of
the total nominal power and/or the total nominal
reactive power can be done in response to an external
signal, for example from a superordinate control

computer, or at fixed time intervals.

It is particularly preferred if the control devices 1s
designed to automatically calculate the total nominal

power and/or the total nominal reactive power of the

wind turbines which are connected at the network feed-
in points which are respectively associated with sald
control devices in the event of a change 1in the
connection of at least one wind turbine to the network
feed-in points of the wind farm. The control device 1s

therefore designed to recognize changes 1n the

connections of the wind turbines to the network feed-1n
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points and, consequently, to recalculate the total

nominal power and/or total nominal reactive power. The

wind farm is further automated as a result. The change

in the connection of the wind turbines to the network

feed-in points can be recognized, for example, using
sensors which monitor  the switching states of
individual switching elements in the network within the

wind farm or using sudden changes in measured values

recorded at the network feed-in point.

The control devices at the individual network feed-1n

points are preferably configured such that, on the
basis of setpoint values for the reactive power and/or

active power, they act on the controller of the wind

turbines which feed into the supply network via the

respective network feed-in point or control the power

Jr—
e

output of said wind turbines. In this case, 1t 1s

preferred if the total nominal power of the wind
turbines connected to said network feed-in point 1s

taken 1nto account.

It is further preferred 1if the control devices are
designed to transmit setpoint values to and/or to
receive information from the wind turbines which are
connected at the network feed-in points which are

respectively associated with said control devices.

In order to achieve the greatest possible flexibility

in the wind farm, it is preferred if all of the wind
turbines of the wind farm are optionally connectable to

one of the plurality of network feed-in points,

preferably to one of all of the network feed-in points.
However, it is also possible for a plurality of wind
turbines to be combined to form a group, wherein said
group is then variably connectable to optionally one of

the plurality of network feed-in points.
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To explain the method according to the invention,

reference is made to the above statements relating to

the wind farm according to the invention.

The invention will now be explained on the basis of an

exemplary embodiment with reference to the appended

drawing, 1n which:

figure 1: shows a wind farm according to the invention.

Figure 1 illustrates a wind farm 1 according to the

invention. The wind farm 1 comprises a plurality of
wind turbines 10 which are connected to an electrical
supply network 40 via a network 20 within the wind
farm. The wind turbines 10 comprise a rotor which -
when set in rotation by the wind - drives a generator.
The electrical power generated by the generator 1is fed
into the network 20 within the wind farm, optionally
via a converter. The electrical power then passes from
the network 20 within the wind farm at a network feed-
in point 30.1, 30.2, 30.3 into the electrical supply

network 40.

Tn the illustrated exemplary embodiment, which merely
reproduces a schematic illustration of the invention,
three network feed-in points 30.1, 30.2, 30.3 are
provided at the network 20 within the wind farm. 1In
this case, the network 20 within the wind farm 1is
designed such that the individual wind turbines 10 can
optionally be connected to one of the plurality of
network feed-in points 30.1, 30.2, 30.3.

The wind turbines 10 of a first group of wind turbines
10.1 can in this case be individually optionally
connected to one of the three network feed-in points
30.1, 30.2, 30.3. For this purpose, corresponding
switching elements 21.1 are provided in the network 20

within the wind farm.
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In the case of a second group of wind turbines, 10.2,
the individual wind turbines 10 <c¢an 1n each case
optionally be connected to two of the three available
network feed-in points 30.1, 30.2, 30.3. The switching

elements 21.2 necessary for this can be configured 1n a

more simple manner than those for the first group of

wind turbines 10.1, that 1s to say switching elements

21.1. However, by using the simpler switching elements

21.2, the flexibility of the possible circuits 1s

restricted. Thus, 1n the case of the second group of

wind turbines 10.2, 1t 1s no longer possible to connect

cach of the wind turbines 10 arbitrarily to one of the

three network feed-in points 30.1, 30.2, 30.3.

The wind turbines 10 of the third group of wind
turbines 10.3 are combined via a busbar 12. Proceeding
from said busbar 12, a single switching element 21.3 1s
provided 1in order to optionally connect the wind

turbines 10 of the group of wind turbines 10.3 jointly

to one of the three network feed-in points 30.1, 30.2,
30.3.

In each case, a control device 31.1, 31.2, 31.3 1s
provided at the individual network feed-in points 30.1,

30.2, 30.3. In addition, measured variables relating to

-

the electrical power fed into the electrical supply

network 40 at the individual network feed-in points
30.1, 30.2, 30.3 in each case are recorded there, which

measured variables are then further processed Dby the

control devices 31.1, 31.2, 31.3 which are assoclated
with the corresponding network feed-in points 30.1,
30.2, 30.3.

The control devices 31.1, 31.2, 31.3 are designed to

control those wind turbines 10 which feed their

electrical power into the supply network 40 wvia the

network feed-in point 30.1, 30.2, 30.3 associated with
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the respective control device 31.1, 31.2, 31.3. In this
case, the wind turbines 10 can be controlled such that
desired reactive and/or active power values are
achieved at the respective network feed-in point 30.1,
30.2, 30.3 via which they feed their electrical power.

' e

Corresponding control operations of a plurality of wind

b

turbines 10 which feed their electrical power 1nto a
supply network 40 via a common network feed-in point 30
are known. The setpoint values for the reactive and/or
active power can 1in this case be transmitted by the
operator of the supply network 40 to the control
devices 31.1, 31.2, 31.3 via a remote data transmission

link (not illustrated).

The control devices 31.1, 31.2, 31.3 and the wind
turbines 10 are connected to one another via a data
transmission network 50. The control devices 31.1,
31.2, 31.3 can act on the controller of the individual
wind turbines 10 via said data transmission network 50.
In this case, the control devices 31.1, 31.2, 31.3 act
only on those wind turbines 10 the electrical power of

which passes into the electrical supply network 40 via

the network feed-in point 30.1, 30.2, 30.3 associated
with a control device 31.1, 31.2, 31.3.

In order that the control devices 31.1, 31.2, 31.3 can
actuate the wind turbines 10 respectively assoclated
therewith 1in as optimum a manner as possible, 1t 1is
necessary for the control device 31.1, 31.2, 31.3 to
have information relating to what total nominal power
and/or total nominal reactive power the wind turbines
10 associated therewith have. Only in this way 1s 1t

P

possible to control each of the wind turbines 10 in an

optimum manner so that the desired reactive and/or

active power values at a network feed-in point 30.1,

30.2, 30.3 are reached. In order to calculate the tota.

nominal power and/or the total nominal reactive power

of all wind turbines 10 associated with a network feed-
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in point 30.1, 30.2, 30.3, said wind turbines 10 can
transmit their power values via the data transmission
network 50 to the control device 31.1, 31.2, 31.3

associated with the respective network feed-in point

30.1, 30.2, 30.3. By adding the individual power values
of the wind turbines 10, the control device 31.1, 31.2,
31.3 can then determine the total nominal power and

take it into account during control.

If the switching states of the switching elements 21.1,
21.2, 21.3 change - a wind turbine 10 therefore no
longer feeds 1its power 1into the electrical supply

network 40 via a first network feed-in point but rather

via a second network feed-in point - the total nominal

power and/or the total nominal reactive power at the

individual network feed-in points 30.1, 30.2, 30.3 also
changes. The control devices 31.1, 31.2, 31.3 are
designed to redetermine in such a case the change 1n
the respective total nominal power and/or the total
nominal reactive power of the network feed-in points
30.1, 30.2, 30.3 associated with said control devices.
For this purpose, they receive an electronic signal

from the controller device (not 1illustrated) which

controls the switching elements 21.1, 21.2, 21.3, which

—

electronic signal indicates the switchover of at least
one of the switching elements 21.1, 21.2, 21.3. The
individual control devices 31.1, 31.2, 31.3 then

recalculate the respective total nominal power and/oxr

the total nominal reactive power 1in the specified
manner. In this way, 1t 1is ensured that the control

devices 31.1, 31.2, 31.3 always control the wind

turbines 10 associated therewith on the basis of the
total nominal power and/or the total nominal reactive

power of the wind turbines 10 which are presently

connected to the network feed-in point 30.1, 30.2, 30.3

associated with said control devices.
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When the switching states of the switching elements
21.1, 21.2, 21.3 change, it must be ensured that that
network feed-in point 30.1, 30.2, 30.3 via which the
power from one or more wind turbines 1s to be rerouted
is configured for the total nominal power and/or total
nominal reactive power arising at the time. This can be
ensured by the controller device (not 1llustrated)
controlling the switching elements 21.1, 21.2, 21.3 1if
said controller device has information relating to the
topology of the network within the wind farm and the
nominal power or nominal reactive power of the
individual wind turbines. Alternatively, 1t 1s possible
for the control device 31.1, 31.2, 31.3 to control the
wind turbines 10 associated therewith such that, at the
network feed-in poilnt 30.1, 30.2, 30.3 of the
respective control device 31.1, 31.2, 31.3, only so
much power is fed into the electrical supply network 40
that the maximum permissible power of a network feed-in
point 30.1, 30.2, 30.3 1s not exceeded.

If the switching process of the switching elements
21.1, 21.2, 21.3 and the transfer of the control of one

or more wind turbines 10 from a first to a second
control device 31.1, 31.2, 31.3 does not or cannot take
place 1immediately, provision can be made for the
respective wind turbines to be operated using standard
values for the corresponding time interval. 1In this
way, it can be ensured that the wind turbines 10 can be
operated in a controlled manner, even during those
times in which they are not controlled (for example,
during or directly after the change in the switching
states of the switching elements 21.1, 21.2, 21.3) by a
control device 31.1, 31.2, 31.3.



CLAIMS:

1. A wind farm comprising a plurality of wind turbines which are connected to a network
within the wind farm, a first network feed-in point in a network within the wind farm for
feeding electrical power into a supply network, a first control device associated with the
first network feed-in point configured to control wind turbines of the plurality of wind
turbines that feed power into the supply network via the first network feed-in point based
on measured values relating to electrical power fed into the electrical supply network at
the first network feed-in point recorded at the first network feed-in point and at least a
second network feed-in point with a second control device configured to control wind
turbines of the plurality of wind turbines that feed power into the supply network via the
second network feed-in point based on measured values relating to electrical power fed
into the electrical supply network at the second network feed-in point recorded at the
second network feed-in point, wherein the network within the wind farm 1s configured to
variably connect at least one wind turbine to one of the first network feed-in point and the

second network feed-in point.

2. The wind farm of claim 1, wherein the first and second control devices are configured
to automatically calculate the total nominal power of the wind turbines which are
connected at the network feed-in points which are respectively associated with the first

and second control devices.

3. The wind farm of claim 1, wherein the first and second control devices are configured
to automatically calculate the total nominal power of the wind turbines which are
connected at the network feed-in points which are respectively associated with the first
and second control devices in response to a change in the connection of at least one of the

wind turbines to the network feed-in points.

4, The wind farm of any one of claims 1-3, wherein the first and second control devices
at the associated first or second network feed-in point are configured based on setpoint

values for one or both of the reactive power and active power, to act on the controller ot
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the wind turbines which feed into the supply network via the associated network feed-in

point.

5. The wind farm of any one of claims 1-4, wherein the first and second control devices
are configured to one or both of transmit setpoint values to and receive information from
the wind turbines which are connected at the network feed-in points which are

respectively associated with the first and second control devices.

6. The wind farm of any one of claims 1-5, wherein all of the wind turbines are
connectable to one of a plurality of network feed-in points that includes the first network

feed-in point and the second network teed-in point.

7. A method for operating a wind farm, wherein the wind farm has a plurality of wind
turbines which are connected to a network within the wind farm and comprises at least
two network feed-in points and the network within the wind farm 1s configured to

variably connect at least one wind turbine to one of a plurality of network feed-in points
that includes the at least two network feed-in points, the method comprising controlling a
wind turbine based on measured values relating to electrical power fed into a supply
network recorded at a first network feed-in point as long as the wind turbine is feeding
power into the supply network via said first network feed-in point, and controlling the
wind turbine based on measured values relating to electrical power fed into the supply

network recorded at a second network feed-in point as long as the wind turbine is feeding

power into the supply network via said second network feed-in point.

8. The method of claim 7, comprising calculating the total nominal power of the wind
turbines which feed power into the supply network via one of the plurality of network

feed-in points .

9. The method of claim 7 or claim 8, comprising controlling the wind turbines based on
setpoint values for one or both of the reactive power and active power at the network

feed-in point to which the wind turbines are respectively connected.

14

CA 2877404 2018-05-16



10. The wind farm of claim 4, wherein one or both of the total nominal power and the
total nominal reactive power of the wind turbines connected to the respective network
feed-in point 1s taken into account by the respective first and second control devices at

the individual network feed-in points.

1. The wind farm of claim S, wherein the first and second control devices are configured
to detect changes in the respective connections of the wind turbines to the network feed-
in points and, consequently, to recalculate one or both of the total nominal power and the

total nominal reactive power of the wind turbines.

12. The wind farm of claim 1, wherein all of the wind turbines are connectable to all
network feed-in points of a plurality of network feed-in points that includes the first
network feed-in point and the second network feed-in point.

13. The method of claim 9, wherein one or both of the total nominal power and the total

nominal reactive power of the wind turbines which feed power into the supply network

via a network feed-in point are taken into account in the controlling of the wind turbines.
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