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Abstract

The invention relates to a method for feeding electrical energy into an electrical supply
grid by means of a wind turbine (100) or wind farm (112), where the wind turbine (100) or
wind farm (112) converts kinetic energy from wind with variable speed to electrical ener-
gy. a wind speed is predicted based on a wind forecast and a reactive power to be fed in
is calculated as predicted reactive power (Qp) based on the predicted wind speed.

Fig. 4
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Method for controlling wind turbines

The present invention relates to a method for feeding electrical energy into an electrical
supply grid by means of a wind turbine or wind farm. The present invention, moreover,
relates to a wind turbine for feeding electrical energy into an electrical supply grid, and the

present invention relates to a wind farm for feeding electrical energy into an electrical

supply grid.

Feeding electrical energy into an electrical supply grid by means of wind turbines or by
means of a wind farm comprising several wind turbines is a matter of common
knowledge. It is also known that the wind turbine or wind farm is not only responsible for
feeding energy, but also for grid support. So, what is assumed here as an AC grid is a

common electrical supply grid.

An early document that describes grid support by means of wind turbines is, for example,
US Patent US 6,965,174. This document describes, inter alia, the adjustment of the
phase angle when feeding energy by means of a wind turbine. Later documents, such as
document US 7,638,893, also describe methods for a wind farm.

Such methods monitor the grid and possibly respond to changes in the grid. Nowadays,
the share of wind energy in the grid has increased substantially, at least in some states or
regions, so that the feeding of energy, and thus possibly also grid stability, may depend
more and more on the prevailing wind conditions. This problem can be met by a tempo-
rary storing of energy. Such temporary storage systems may be, however, costly and

often are not available in sufficient quantities, or at all.

The German Patent and Trademark Office has researched the following prior art: DE 10
2010 006 142 A1, US 6 965 174 B2, US 7 638 893 B2 and US 2011/0148114 A1.

The purpose of the present invention is therefore to address at least one of the aforemen-
tioned problems. It shall, in particular, propose a solution that will improve grid support
even further through wind turbines. At least one alternative solution should be proposed.

What is proposed according to the invention is a method for feeding electrical energy into
an electrical supply grid pursuant to Claim 1. This method uses a wind turbine or wind
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farm, and the wind turbine or wind farm converts kinetic energy from wind with variable
wind speed to electrical energy. The fact that the wind speed is variable is considered,
although this method is not about momentary values, but common mean values, such as

a 10-second, 1-minute, or 10-minute mean value.

It is now further proposed to predict a wind speed based on a wind forecast. Such wind
forecast or prediction of the wind speed can be made based on well-known, meteorologi-
cal procedures. Preferably, the values of other wind turbines or wind farms are used,
which, seen from the perspective of the current wind direction, are located before the

here underlying wind turbine or wind farm.

What is then calculated based on such predicted wind speed, is a reactive power that is

to be fed in, namely the predicted reactive power Qp.

This is based on the finding that changes in wind speed may influence the behavior of the
electrical supply grid or even its stability. For grid support purposes, a wind turbine or
wind farm may, however, feed in a reactive power based on the wind speed or at least a
reactive power that would make sense in light of the wind speed. However, such correla-
tions that are to be expected are not necessarily definite, and they are, in particular,
hardly - or not at all - foreseeable for devices or installations other than wind turbines, for

example for a grid operator.

Now, if the behavior of a wind turbine or wind farm should change due to changing wind
conditions, this may cause compensatory measures provided for, for example, by the grid
operator. However, the wind turbine or wind farm provides also for such compensatory
measures, and the two sets of compensatory measures may be poorly coordinated or
may even offset each other. One important compensatory measure provided for by the
wind turbine or wind farm may be the feeding of reactive power. To be able to better
coordinate such compensatory measures, it is thus proposed that the wind turbine or
wind farm should make a reactive power prediction already based on a wind forecast.
This way, it will be possible to coordinate compensatory measures already at an early

stage, even before they become necessary.

Preferably, it is thus also proposed to transmit the predicted reactive power as a forecast
value to a grid control center that controls the electrical supply grid. In other words: the

grid operator is informed about the reactive power that is to be fed in shortly by the wind
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turbine or wind farm. The grid operator, i.e., the grid control center, can thus better adapt
to the situation.

What is preferably also calculated based on such predicted wind speed, is an active
power that is to be fed in, namely the predicted active power Pp. Now, if a wind speed has
been forecast that is greater than a mean storm wind speed, the predicted reactive power
will be greater in terms of value than the predicted active power. What is viewed here is a
storm situation, and the mean storm wind speed lies between a smallest wind speed of a
storm, where a reduction of the active power begins, and a largest acceptable wind speed
of a storm, where the active power to be fed in has reached the value of 0. So what is
proposed here, in particular, is a solution for a storm situation that may be particularly
critical to grid stability. This is in particular due to the fact that the wind speed in a storm
may also vary rather strongly and that many of today's wind turbines are still designed
and programmed such as to promptly reduce their performance to 0 for own protection or
even go off line. This means that in storm conditions, one can expect particularly strong

feeding fluctuations for wind turbines or wind farms.

Moreover, the storm-related reduction in active power can result in that the feed-in units
of the wind turbines or wind farm have more capacity available for feeding reactive power
due to the reduced active power. This effect is also used in accordance with the inven-
tion, and it is thus proposed to feed even more reactive power than active power into the
grid. This way, one can at least influence the voltage levels in the grid, and the grid op-

erator can respond to such influence.

According to one embodiment, it is proposed to predict the predicted reactive power for a
forecast period. As regards such forecast period, it is now proposed for the wind turbines
or wind farm to actually feed in the predicted reactive power, even if the wind speed
actually reached should be different from the forecast wind speed. This way, a reliable
value is created by the calculation and, in particular, transmission of the predicted reac-
tive power. Others, in particular the grid operator, cannot only respond to, but even rely

on that value, which will add to the grid's stability.

Moreover, this embodiment is also based on the finding that the reactive power that can
be fed in depends only slightly, or possibly even not at all, on the wind speed. This means
that it is possible to provide such a predicted reactive power, even though the wind shows
different values. A problem might arise only if the capacity of the feed-in units of the wind

turbines or wind farm cannot feed in the predicted reactive power due to an unexpectedly
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high active power feed. In that case, one could decide in consultation with the parties
involved, in particular with the grid operator, not to feed in said reactive power, or one
could otherwise reduce the active power feed in order to comply with the predicted, and
thus basically the promised, reactive power feed.

Preferably, the predicted reactive power is calculated as a forecast value and possibly
transmitted as such to the grid control center only if the predicted wind speed is greater
than the smallest wind speed of a storm. It is thus specifically proposed to predict the
reactive power only in the event of a storm. This makes specific allowance for the finding
that a prediction of the reactive power is important especially in the event of a storm so as

to have it available as a parameter for stabilizing the grid.

This also avoids an unnecessary calculation and possibly unnecessary transmission in
less critical situations. This also makes it possible to avoid any commitment to a predicted
reactive power if the wind speed is smaller than in storm situations. Unless a storm has
come up, one can often expect less strongly and less spontaneously fluctuating wind
speeds, especially in case of a wind farm where slight fluctuations disperse evenly across
the wind farm and are less noticeable during feeding. Therefore, an overall more stable
situation can be expected at such lower wind speeds, which can do without a reactive
power prediction and can instead gear the feeding more precisely towards the grid's
current needs, in particular towards the current grid conditions. If no reactive power has
been predicted, reactive power can still be fed in, e.g. based on the current grid condi-

tions.

According to one embodiment, it is proposed to set the reactive power via a reactive
power function. This is preferably proposed for wind speeds ranging from the smallest
wind speed of a storm to the largest acceptable wind speed of a storm. For this range, the
reactive power function defines a correlation between the reactive power to be fed in and
the wind speed. Said reactive power function is preferably a first or second-order polyno-
mial function, i.e., a straight line with an incline or even a parabolic function. Preferably, a
hysteresis function can be used that insofar defines a different correlation between reac-
tive power and wind speed for rising wind speeds than for a declining wind speed. Prefer-
ably, such a hysteresis function can be realized through two different second-degree
polynomial functions. Such functions are used preferably, but one may also use other
functions, such as, for example, higher-order polynomial functions, trigopnometric func-
tions, such as the sections of a harmonic function, or spline functions describing a func-

tional connection that is described via several points of support.
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Preferably, the information provided by other wind turbines and/or other wind farms is
used to prepare the wind forecast. One may also use the information provided by well-
known meteorological services, in particular information on high and low pressure areas
and corresponding large-scale general weather situations and airflows. It is, however,
advantageous to use the information of at least one other wind turbine and/or wind farm,
since wind turbines and wind farms may be connected through an information system, in
particular through the so-called SCADA system. This makes it possible to set up a net-
worked system that is, or may be, based on comparable weather information. Measuring
the wind speed may, in particular, depend on numerous factors, especially on the sensor
and height at which measuring is performed. If the wind turbine measures the wind
speed, for example, with its aerodynamic rotor, such wind speed measurement is based
on a very high measuring height, which nowadays may regularly exceed 100 meters, and
it is based on a strongly homogenized parameter, since the aerodynamic rotor is compar-
atively inert - at least compared to a common anemometer that over-sweeps a large
surface. By using the wind performance data of other wind turbines or wind farms, one
ultimately takes as a basis the very wind performance values that become relevant and

effective later on at the respective wind turbine.

What is moreover proposed is a wind turbine for feeding electrical energy into an electri-
cal supply grid, which wind turbine is prepared for performing a method pursuant to at
least one of the described embodiments. Preferably, such wind turbine comprises a
generator that is designed to generate a generator nominal power, and it comprises a
feed-in device that is prepared for performing the feeding process. Said feed-in unit is
designed to feed a maximum feed-in current that is greater than a feed-in current for

feeding the generator nominal power.

The wind turbine is insofar prepared for feeding a greater current than necessary to feed

only the permanent maximum power of the generator into the grid.

Preferably, the feed-in device comprises several feed-in units, namely more feed-in units
than necessary for feeding the power that can be generated by the wind turbine, i.e., in
particular, more feed-in units than necessary for feeding the generator nominal power.
Preferably, such feed-in units are provided as power cabinets; i.e., at least one more
power cabinet than necessary is provided for feeding the nominal power or the maximum
power that can be permanently generated. This way, it is possible to specifically feed in
reactive power, while at the same time feeding in nominal power. Also, in extreme cases

where no or only litle nominal power is fed in, it is thus possible to feed in more reactive
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power than nominal power. For purposes of this comparison between reactive power and

nominal power, the unit VAr is equated with the unit W.

it is moreover proposed to provide for a wind farm for feeding electrical energy into an
electrical supply grid. Said wind farm is prepared for using a method pursuant to at least
one of the above-described embodiments of the feeding process for feeding purposes.

Preferably, such wind farm comprises a central control unit for controlling the wind farm.
Method steps for performing the feeding process are implemented accordingly on the
central control unit. This means at least according to one embodiment that the central
control unit provides values to the wind farm's individual wind turbines telling them what
active power and what reactive power is to be fed in by the respective wind turbine. Such
wind turbine factually realizes the feeding of the active power and/or reactive power by
each individual wind turbine, or it rather performs its portion of the feeding of the entire
wind farm. In this respect, each wind turbine contributes a feed-in current that complies
with the specifications of the central control unit, wherein all of these individual feed-in
currents are added and fed into the grid at the wind farm’s point of common coupling.

Preferably, the wind farm is designed for feeding a greater current than necessary for
feeding the maximum active power for which the wind farm is designed. Such maximum
active power may, in particular, correspond to the wind farm's nominal power, i.e., to the
sum of all nominal powers of the wind farm's wind turbines. Said wind farm can thus feed
in more reactive power than active power, or, rather, it can still feed in reactive power

even if the maximum amount of active power is fed in.

Preferably, the wind farm comprises several wind turbines, as described hereinabove in
connection with at least one embodiment of a wind turbine. Preferably, all of the wind
turbines are wind turbines of the type described above pursuant to at least one embodi-

ment.

The invention is described in more detail below based on exemplary embodiments, with

reference to the accompanying figures.

Figure 1 shows the schematic perspective view of a wind turbine.

Figure 2 shows the schematic view of a wind farm.
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Figure 3 shows diagrams that illustrate the correlation between actual wind, wind

forecast and predicted reactive power.

Figure 4 shows a diagram that illustrates preferred correlations between predicted
reactive power and forecast wind speed.

Fig. 1 shows a wind turbine 100 with a tower 102 and nacelle 104. A rotor 106 with three
rotor blades 108 and a spinner 110 is located on the nacelle 104. When in operation, the
rotor 106 is brought to a rotating movement by the wind and thereby drives a generator in
the nacelle 104.

Fig. 2 shows a wind farm 112 with, for example, three wind turbines 100, which may be
the same or different. The three wind turbines 100 are thus representative of a basically
random number of wind turbines of a wind farm 112. The wind turbines 100 provide their
power, in particular the generated electricity, via an electrical wind farm grid 114. The
currents or powers, respectively, generated by the individual wind turbines 100 are added
up. Most often, a transformer 116 will be provided, which transports the voltage at the
wind farm to then feed it into the supply grid 120 at the feeding point 118, which is also
generally referred to as a PCC. Fig. 2 is merely a simplified illustration of a wind farm 112,
which does not show, for example, a control, although a control exists, of course. Also,
the wind farm grid 114 may be designed differently, including, for example, a transformer
at the output of each wind turbine 100, to mention just one other embodiment.

In a first diagram D1, Fig. 3 shows one possible course of the wind speed, for example
over the course of one day. The middle diagram D2 provides a possible wind forecast in
this respect, which in the example shown, that is provided for illustration purposes, is
based on a forecast period of six hours. The middle or second diagram D2 is thus six
hours ahead. A correlation between the times of the forecasts and the times of the actual
wind pursuant to the first diagram D1 is indicated by dashed lines that visually link the

times six hours, 12 hours, 18 hours and 24 hours.

The bottom diagram, namely the third diagram D3, indicates one possible course of a

prediction of the reactive power Q that is to be fed in.

For illustration purposes, the course of a wind speed V,q,a Was selected showing a wind
speed of around five meters per second in the range between 0:00 and 9:00 a.m. This



10

15

20

25

30

CA 02919370 2016-01-26

equals a wind force of around three Bft. The wind speed is not shown as an even line, in

order to indicate natural wind fluctuations.

At 9 a.m., the wind speed starts to slowly rise and reaches 25 meters per second at
around 12:30 p.m. This equals a wind force of around 9 to 10 Bft. Normally - and in the
example shown -, 25 meters per second is the wind speed at which the wind turbine is
throttled for its own protection. Here, it constitutes the smallest wind speed of a storm
Vsa.

The wind picks up even more and reaches 34 meters per second at around 14:30 p.m.,
which equals a wind force of 12 and thus a hurricane. 34 meters per second is also the
wind speed at which the wind turbines no longer feed in active power - normally, and in
the example shown - and are thus fully turned off, and where they have, in particular,
turned their rotor blades to vane position, if possible. Here, said wind speed of 34 meters
per second is the largest acceptable wind speed of a storm.

Around 9:00 p.m., the wind starts to drop and falls below the largest acceptable wind
speed of a storm and then around 10:00 p.m. below the smallest wind speed of a storm.
This means that as from 10:00 p.m., the wind turbine can be operated normally in terms
of that it does not have to be throttled. The diagram also tries to illustrate that the fluctua-

tion of the wind speed will also increase with higher wind speeds.

For said wind speed of diagram D1, a wind forecast is shown in diagram D2 that fore-
casts a wind speed of around 5 meters per second (wind force 3) for the period from 6:00
a.m. to 9:00 a.m. At 9:00 a.m., the wind speed increases according to the forecast and
reaches a smallest wind speed of a storm of 25 meters per second at around 1:30 p.m.
This is around one hour later than according to the later actual course pursuant to dia-
gram D1, or, rather, the wind speed has been forecast to be lower at 12:30 p.m. than it
actually is. At 2:30 p.m., the forecast wind speed reaches a largest acceptable wind
speed of a storm of 34 meters per second. At 9:00 p.m., the forecast wind speed drops
again below the largest acceptable wind speed of a storm, and at 11:00 p.m. it drops
below the smallest wind speed of a storm.

Diagram D3 shows a prediction of the reactive power Q. that is to be fed in. Its adjust-
ment is geared towards the predicted wind speed pursuant to diagram D2. The predicted
reactive power Q. thus increases at 1:30 p.m., namely when the forecast wind speed
reaches and exceeds the smallest wind speed of a storm Vgsa. The predicted reactive
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power increases as the forecast wind speed increases further and reaches its maximum
value at 2:30 p.m., when the forecast wind speed has reached the largest acceptable
wind speed of a storm Vse. Said predicted reactive power Q. maintains its maximum
value until the forecast wind speed drops again below the largest acceptable wind speed
of a storm at 9:30 p.m., and the predicted reactive power Q. also drops as the forecast
wind speed keeps dropping until 11:00 p.m. At this point, the forecast wind speed reach-
es the value of the smallest wind speed of a storm and keeps dropping below it. The

predicted reactive power Q. reaches the value 0.

This shows that the predicted reactive power, which, in this respect, constitutes only a
value at first, is determined based on the forecast wind speed Vi,.. Preferably, said
predicted reactive power Q. is then fed in as predicted, later on, i.e. as shown in dia-
gram 3. In other words: in the example shown, the increase in predicted reactive power
and then the accordingly fed-in reactive power starts to increase only after 1:30 p.m.,
although the actual wind speed has reached the smallest wind speed of a storm Vg,
already at 12:30 p.m. Of course, the reverse may happen also, where a higher value is
reached earlier by the forecast wind speed than by the actual wind speed. Preferably, it is
proposed in general - i.e., not only for the exemplary embodiment of Fig. 3 - to later on
feed in a reactive power that equals the predicted reactive power Q. if the actual wind
speed is equal to or less than the forecast wind speed. In addition or alternatively, it is
proposed also in general - i.e., not only for the exemplary embodiment shown - for the
fed-in reactive power to be higher than the predicted reactive power if the actual wind
speed is higher than the predicted wind speed. Here, it is proposed, however, not to
exceed a maximum reactivé power, i.e., not to increase the reactive power if the predict-

ed reactive power has aiready reached such maximum value.

In diagram D3 in Fig. 3, the predicted reactive power in the period between 6:00 a.m. and
1:30 p.m. and between 11:00 p.m. and 6:00 a.m. is indicated as 0. Initially, this means
either that a value of 0 is specified for the predicted reactive power and possibly transmit-
ted to corresponding control units, or that no predicted reactive power at all is calculated
for these periods, i.e., for the periods in which the forecast wind speed is below the
smallest wind speed of a storm, and that, accordingly, no predicted reactive power or

corresponding value is transmitted.

in such periods when no reactive power was predicted or its value is 0, reactive power

can still be fed into the grid. Said reactive power depends, in particular, on grid condi-
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tions, such as the line voltage at the grid connection point or at another point in the elec-

trical supply grid.

If reactive power has already been fed in, namely already before the wind speed or the
forecast wind speed has reached the smallest wind speed of a storm, there are various

ways of consolidating it with the predicted reactive power.

If a predicted active power becomes effective and rises - in this example at 1:30 p.m. -, it
is proposed according to one embodiment to maintain such fed-in reactive power until the
predicted reactive power reaches that very value of the presently fed-in reactive power.
Then, the reactive power feed may switch to the course of the predicted reactive power.

According to another embodiment, it is proposed to increase the predicted reactive power
at its low end to the already fed-in reactive power level, i.e., to compress it in the direction
of the Y-axis so that the fed-in reactive power increases at 1:30 p.m. in the example
shown when the predicted reactive power increases. This case is indicated by a dot-

dashed head line in diagram D3 that illustrates the factually fed-in reactive power Q.

The example in Fig. 3 shows, moreover, a predicted reactive power Q,, and a factually
fed-in reactive power Qs that both adopt a maximum value of 3 MVA,. The example shown
is based on a wind turbine that comprises a nominal power of 2 MW and can therefore
generate and feed no more than 2 MW in active power on a permanent basis The wind
turbine is nonetheless prepared for feeding a higher reactive power of 3 MVA,, as shown

in the example.

As regards the diagrams in Fig. 3, please note that they are based on an exemplary
forecast period of six hours. However, other forecast periods are also generally possible,
especially shorter forecast periods of one or only a few hours, or preferably even shorter
forecast periods of less than 60 minutes, less than 30 minutes and/or less than 15
minutes. Preferably, such forecast periods are proposed in general, i.e., not only for the

embodiment underlying the example in Fig. 3, but very generally.

Such a prediction of the reactive power to be fed in may be particularly helpful to the
operator of the electrical supply grid, as it can help him to plan and design the grid con-
trol. The longer such feeding predictions, in particular reliable feeding forecasts, the
greater the grid operator's freedom of control, because then he can include even such
power stations in his planning that take longer to fully or partially power up or down. On
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the other hand, it is particularly short-notice changes - i.e., in relation to the underlying
problem, short-notice changes in the feed-in performance of wind turbines - that may
pose a problem to the grid operator's planning. If such abrupt problems are accompanied
by equally abrupt predictions or abrupt and reliable forecasts, this may ease the grid

operator's planning.

Fig. 4 shows a diagram that depicts the predicted reactive power Q. based on the wind
speed, namely on the forecast wind speed Ve according to one embodiment. The
illustration relates only to high wind speeds, namely, in essence, from the smallest wind
speed of a storm Vs, to the largest acceptable wind speed of a storm Vge. In the example,
the predicted reactive power Q. rises with increasing wind speed according to a, for
example, negative parabolic form until it reaches its maximum value at the largest ac-
ceptable wind speed of a storm Vge. If the wind speed drops, the predicted reactive power
will also drop. However, according to the example shown it will drop at a different curve,
i.e. at a different course, than during the rise. Insofar, these two curves showing the

predicted reactive power Q. are furnished with directional arrows.

Should the wind speed change before it has reached the largest acceptable wind speed
of a storm Ve while rising, or should it change before it has reached the smallest wind
speed of a storm Vg while dropping, the predicted reactive power may switch to a hori-
zontal course between the two depicted branches of Qu.. Such horizontal course is
exemplary shown as Qz. However, such horizontal course may basically occur at any
point between these two curve branches. Such shifting between these two branches of
the hysteresis function has the advantage that the reactive power will initially maintain a
stable value, which will ensure a certain stability of control. Insofar, a shift between
branches of a hysteresis function of the predicted reactive power is proposed such that
the predicted reactive power maintains a constant value. This is generally proposed as an

advantageous embodiment that is not limited only to the example shown in Fig. 4.
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Claims

Method for feeding electrical energy into an electrical supply grid by means of a

wind turbine (100) or wind farm (112), wherein

- the wind turbine (100) or wind farm (112) converts kinetic energy from wind
with variable wind speed to electrical energy,

- a wind speed is predicted based on a wind forecast and

- a reactive power to be fed in is calculated as the predicted reaétive power
(Qp) based on the predicted wind speed,

characterized in that

- the predicted reactive power is predicted for a forecast period and

- the wind turbine (100) or wind farm (112) feeds the predicied reactive power
during the forecast period into the supply grid, even if a prevailing wind
speed is different from the predicted wind speed.

Method according to Claim 1,

characterized in that

the predicted reactive power (Qp) is transmitted as a forecast value to a grid con-
trol center that controls the electrical supply grid.

Method according to Claim 1 or 2,

characterized in that

- an active power to be fed in can be calculated as the predicted active power
(Pp) based on the predicted wind speed and

- the predicted reactive power is greater in terms of its value than the predict-
ed active power if a wind speed was predicted that is larger than a mean
storm wind speed lying between a smallest wind speed of a storm and a
largest acceptable wind speed of a storm, wherein

- the smallest wind speed of a storm means a wind speed from which the ac-
tive power is reduced if the wind speed keeps increasing, and

- the largest acceptable wind speed of a storm means a wind speed at which
active power is no longer fed into the supply grid.

Method according to one of Claims 1 to 3,

characterized in that the predicted reactive power (Qp) is calculated as a forecast
value and transmitted as such to the grid control center only if the predicted wind
speed is greater than a or the smallest wind speed of a storm.

CA 2919370 2019-01-09
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Method according to one of Claims 1 to 4,

characterized in that

- between a or the smallest wind speed of a storm and a or the largest ac-
ceptable wind speed of a storm »

- the reactive power is set by a reactive power function that defines a connec-
tion between the reactive power and the wind speed, wherein the reactive
power function

- is a first or second-order polynomial function, and/or

- a hysteresis function.

Method according to one of Claims 1 to 5,

characterized in that

the wind forecast is prepared based on information provided by at least one other
wind turbine (100} and/or wind farm (112).

Wind power installation (100) for feeding electrical energy into an electrical supply
grid, prepared for performing a method according to one of Claims 1 to 6.

Wind power installation (100) according to Claim 7,

characterized in that

the wind turbine (100)

- comprises a generator that is designed for generating a generator nominal
power and

- a feed-in device for feeding, wherein said feed-in unit is designed for feeding
a maximum feed-in current that is greater than a feed-in current for feeding

the generator nominal power.

Wind power installation (100) according to Claim 7 or 8,

characterized in that

the feed-in device comprises several feed-in units or power cabinets, and that more
feed-in units or power cabinets are provided than necessary for feeding the nomi-
nal power that can be generated by the wind turbine.

Wind farm (112) for feeding electrical energy into an electrical supply grid, wherein
the wind farm (112) is prepared for using 2 method according to one of Claims 1 to
5 for feeding purposes.
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-14-

11, Wind farm according to Claim 10,
characterized in that
the wind farm (112) comprises a central control unit for controlling the wind farm
(112), and method steps for performing the feeding method are implemented on
5 said central control unit.

12.  Wind farm (112) according to Claim 10 or 11,
characterized in that
the wind farm (112) is designed for feeding a larger current than the current re-
quired for feeding a maximum active power for which the wind farm (112) is de-
10 signed.

13.  Wind farm (112) according to one of Claims 10to 12,
characterized in that
it comprises one or more wind turbines (100) according to one of Claims 7 to 9,
and all wind turbines (100) of the wind farm (112) are wind turbines (100) according
15 to one of Claims 7 o 9. »
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