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(54) Bezeichnung : WINDPARK UND VERFAHREN ZUM STEUERN EINES WINDPARKS
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(57) Abstract: A wind park is provided having a central wind park control unit (200), a plurality of wind turbines (100) and a data
bus (210, 220) for coupling said central wind park control unit (200) to the plurality of wind turbines (100). Each of the wind
turbines (100) has a control unit (120) which is designed to control the operation of the wind turbine (100) independently of the
central wind park control unit (200) if an error occurs in the central wind park control unit (200) and/or an error occurs in the data
bus (210, 220). The control unit (120) is designed to switch off the respective wind turbines (100) one after the other.

(57) Zusammenfassung:

[Fortsetzung auf der ndchsten Seite]
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Veroffentlicht:

—  mit internationalem Recherchenbericht (Artikel 21 Absatz

3)

Es wird ein Windpark mit einer zentralen Windparksteuereinheit (200), einer Mehrzahl von Windenergieanlagen (100) und einem
Datenbus (210, 220) zum Koppeln der zentralen Windparksteuereinheit (200) mit der Mehrzahl der Windenergieanlagen (100)
vorgeschen. Jede der Windenergicanlagen (100) weist eine Steuereinheit (120) auf, welche dazu ausgestaltet ist, den Betrieb der
Windenergieanlage (100) unabhéngig von der zentralen Windparksteuereinheit (200) zu steuern, wenn ein Fehler in der zentralen
Windparksteuereinheit (200) und/oder ein Fehler auf dem Datenbus (210, 220) auftritt. Die Steuereinheit (120) ist dazu
ausgestaltet, die jeweiligen Windenergieanlagen (100) nacheinander abzuschalten.
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Wind park and method for controlling a wind park

The present invention relates to a wind farm and to a method for controlling a wind farm.

A wind farm is composed of a plurality of wind energy installations which can be con-

trolled via a central control unit (Farm Controf Unit FCU).

In the German patent application on which the priority is based, the German Patent and
Trademark Office searched the following documents: DE 10 2009 042 368 Af;
GB 2 475 609 A; US 6,853,292 B1 and US 2007/0124025 A1.

An object of the present invention is to provide a wind farm having a plurality of wind
energy installations and a central control unit which can react in an improved way to faulis

within the wind farm.

This object is achieved by means of a wind farm according to Claim 1 and by means of a

method according to Claim 3.

A wind farm having a central wind farm control unit, a plurality of wind energy installations
and a data bus for coupling the central wind farm control unit to the plurality of wind
energy installations is therefore provided. Each of the wind energy installations has a
control unit which is configured to confrol the operation of the wind energy installation
independently of the central wind farm control unit if a fault occurs in the central wind farm
control unit and/or a fault occurs on the data bus. The control unit is configured to suc-

cessively switch off the respective wind energy installations.

According to one aspect of the present invention, the control unit is configured to switch
off the respective wind energy installation after a time, defined in advance for these wind
energy installations after the occurrence of the fault, if a fault occurs on the data bus or in

the central wind farm controller.

The invention relates to a method for controlling a wind farm which has a central wind

farm control unit, a plurality of wind energy installations and a data bus for coupling the

*2014197089*
*2014197089*
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central wind farm control unit to the plurality of wind energy installations. The operation of
the wind energy installation is controlled by means of the control unit of the wind energy
installation, independently of the central wind farm control unit, if a fault occurs in the
central wind farm control unit and/or a fault occurs on the data bus. The respective wind

energy installations are successively switched off by means of the control unit.

The invention relates to a wind farm having a plurality of wind energy installations and a
central wind farm controller. The central wind farm controller is connected to the respec-
tive wind energy installations via a data bus and can control the respective wind energy
installations or influence the control of the wind energy installations. If a fault occurs in the
central wind farm control unit and/or if a fault occurs on the data bus, each of the wind
energy installation changes into a default operating mode in which a procedure for power-
ing down the wind energy installations is stored. Acobrding to the invention, the respec-
tive ' wind energy installations are not all powered down simultaneously in the case of a
fault within the wind farm. Instead, cascaded powering down or switching off of the wind
energy installations takes place. As a result, a defined time interval is present between
the switching off of adjacent wind energy installations. This is advantageous because in
this way one wind energy installation can be switched off after the other, and the entire

wind farm is not disconnected from the energy supply network at once.

If a fault is present in the central wind farm controller and/or on the data bus, the wind
energy installations respectively switch into a default operating mode. The logic for the
default operating mode can be stored in each of the wind energy installations. In the
default operating mode, there is optionally no active' con’trol of the wind energy installa-
tions in order to generate electrical power. Instead, according to the invention, cascaded

switching off of the wind energy installations in the wind farm takes place.
Further refinements of the invention are the subject-matter of the dependent claims.

Advantages and exemplary embodiments are explained in more detail below with refer-

ence to the drawings, in which:

Figure 1 shows a schematic illustration of a wind energy installation according to

the invention, and

Figure 2 shows a schematic block diagram of a wind farm according to a first

exemplary embodiment.
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Figure 1 shows a schematic illustration of a wind energy installation according to the
invention. The wind energy instaliation. 100 has a tower 102 and a gondola 104. A rotor
106 with three rotor blades 108 and a spinner 110 is provided on the gondola 104. The
rotor 106 is made to rotate by the wind during operation and as a result has an electric
generator in the gondola 104. The pitch of the rotor blades 108 can be changed by pitch

motors at the rotor blade roots of the respective rotor blades 108.

The wind energy installation can also have a control unit 120 for controlling the operation
of the wind energy installation. In a normal operating mode, the wind energy installation is
controlled by means of the control ‘unit 120 as a function of the prevailing wind in order to
generate electrical power. As the wind speed becomes higher, the rotation speed of the
rotor 106 of the wind énergy installation also increases and therefore also the electrical
power which is generated by the generator. From the time when the rated wind speed is
reached and when the wind speed increases the attitude angle or the pitch of the rotor
blades 108 is adjusted so that the wind energy installation 100 does not output more than

the rated power to a supply network.

Figure 2 shows a schematic illustration of a wind farm according to a first exemplary
embodiment. The wind farm has a central wind farm control unit (Farm Control Unit FCU)
200 as well as a plurality of wind energy installations 100. The central wind farm control
unit 200 can be connected to a scada system 300 in order to exchange data. The central
wind farm control unit 200 is connected to the wind energy installations 100 via a data
bus 210, 220. The wind energy installations 100 are each connected separately or via a
central feed point (Point of common coupling pcc) to a supply network 400 and each feed

active power P'and/or reactive power Q into the supply network 400.

The central wind farm control unit 200 receives data relating to the network voltage,
network frequency and/or other network parameters and, if appropriate, further parame-

ters of the supply network 400 and controls the wind energy installations 100 accordingly.

If a fault occurs in the central wind farm control unit 200 and/or on the data bus 210, 220,
the wind energy installations 100 are configured to exit the normal operating mode and
switch over into a default operating mode or fault operating mode. The control of the wind
energy installations 100 in a default operating mode or fault operating mode can be
provided, for example, in the control unit 120 of the wind energy installations. When a
fault occurs in the central wind farm control unit 200 and/or on the data bus 210, 220, all

the wind energy installations 100 in the wind farm must be deactivated or switched off.
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According to the first exemplary embodiment, this switching off will, however, not take
place simultaneously but rather with staggered timing so that the entire wind farm is not
disconnected from the network at once, which could lead to fluctuations in the network

voltage and netwofk frequehcy.

In the default operating mode or fault operatihg mode, the wind energy installations are
disconnected from the network (for this purpose the rotor blades can be adjusted in such
a way that the rotor is braked and finally comes to a standstill) and optionally there may
be no active control of the wind energy installations (according to the normal operating
mode). A parameter for the default operating mode represents the time when each of the
wind energy installations 100 needs to be switched off. In this case, each of the wind
energy instaliations 100 in the wind farm can have a number. For example, the number of
the wind energy installation can be multiplied by a delay time in order to determine the
respective switch-off time. If the delay time is, for example, 30 seconds, the first wind
energy installation will be switched off after 30 seconds, and the second wind energy
installation after 60 seconds and so on. As a result, cascaded switching off of the wind
energy installations can be made possible, and the entire wind farm is therefore not
switched off at once but instead the respective wind energy installations are switched off

successively.

if a fault or an internal fault is detected in the central wind farm control unit 200, a corre-
sponding signal can be transmitted to the respective wind energy installations 100 via the
data bus 110, 120. As soon as a wind energy installation 100 receives a corresponding
signal, the control unit 120 of the wind energy installation activates a default operating
mode or fault operating mode. This default operating mode or pre-setting operating mode
is provided so that in the event of a fault the wind energy installation can be safely pow-
ered down and stopped. In this default operating mode, the wind energy installation 100
is controlled by the control unit 120. The central wind farm control unit then no longer has

any influence on the control of the respective wind energy installations 100.

The wind energy instaliation 100 can detect a fault on the data bus 210, 220, and the
control unit 120 of the wind energy installations 100 then activates the default operating
mode and the wind energy installation is switched off or powered down independently of

the cenftral wind farm control unit 200.

From the time when a fault is detected in the central wind farm control unit 200 and/or a

fault is detected on the data bus 210, 220, a counter can optionally begin to run in each of
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the wind energy installations 100. After the expiry of the switch-off time assigned to each wind energy
installation, each of the wind energy installations 100 is switched off or powered down by the control
unit 120.

Throughout this specification and the claims which follow, unless the context requires otherwise, the
word "comprise”, and variations such as "comprises" and "comprising”, will be understood to imply the
inclusion of a stated integer or step or group of integers or steps but not the exclusion of any other

integer or step or group of integers or steps.

The reference to any prior art in this specification is not, and should not be taken as, an
acknowledgement or any form of suggestion that the prior art forms part of the common general

knowledge in Australia.
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CLAIMS

1. Wind farm, having

a central wind farm control unit,

a plurality of wind energy installations,

wherein the central wind farm control unit is coupled to the plurality of wind energy
installations via a data bus,

wherein each of the wind energy installations has a control unit which is configured
to control the operation of the wind energy installation independently of the central wind
farm control unit in a fault operating mode if a fault occurs in the central wind farm control
unit and/or a fault occurs on the data bus,

wherein the control units are configured in the fault operating mode to successively
switch off the respective wind energy installations of the plurality of wind energy installa-
tions if a fault occurs in the central wind farm control unit and/or a fault occurs on the data
bus wherein

each control unit is configured to switch off the respective wind energy installation
after a time, defined in advance for each of the wind energy installations after the occur-
rence of the fault, such that the wind energy installations are not all powered down simul-
taneously in the case of a fault within the wind farm but instead, cascaded powering down

or switching off of the wind energy installations takes place.

2. Method for controlling a wind farm which has a central wind farm control unit and a
plurality of wind energy installations, wherein the central wind farm control unit is coupled
to the plurality of wind energy installations via a data bus, having the steps:

- controlling the wind energy installations independently of the central wind farm
control unit in a fault operating mode if a fault occurs in the central wind farm control unit
and/or a fault occurs on the data bus, and

- successively switching off the respective wind energy installations by means of a
control unit for each wind energy installation if a fault occurs in the central wind farm
control unit and/or a fault occurs on the data bus such that each control switches off the
respective wind energy installation after a time, defined in advance for each of the wind
energy installations after the occurrence of the fault, such that the wind energy installa-
tions are not all powered down simultaneously in the case of a fault within the wind farm
but instead, cascaded powering down or switching off of the wind energy installations

takes place.
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