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for the wind park. The corresponding plurality of power set-points is dispatched to the plurality of wind turbines for regulating the
power ramp rate of the wind park in dependency of the power ramp rates of the plurality of wind turbines.
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POWER RAMP RATE CONTROL

FIELD OF THE INVENTION
The present invention relates to regulating a power ramp rate (PRR_PCC) of a
wind park at a point of common coupling (PCC) between the wind park and a

utility grid.

BACKGROUND OF THE INVENTION

Power plants comprise energy production units for generating power. The power is
normally fed into a utility grid, where users are connected and consume the
power. The utility grid is also called the transmission system, power grid,
electrical grid or simply the grid, it interconnects power plants, which produce

power, with consumers such as buildings and homes.

Power plants may be in the form of renewable power plants comprising wind
turbines and/or solar cells (photovoltaic cell). A wind park is a power plant
comprising a plurality of wind turbines. The power plants are normally controlled
to deliver a certain amount of power according to a power reference at the Point
of Common Coupling (PPC) between the power plant and the utility grid. At the
Point of Common Coupling (PCC) the power ramp rate of the power fed into the
utility grid, among others, should be controlled to be within the limits specified
e.g. by a grid code or the utility grid operator. A power ramp rate of a wind park
is defined as the wind parks ability to change its power output over time, AP/At,
where P is the output power of the wind park and t is the time.

In the following, wind power plant, wind farm, wind park or a wind turbine park
are intended to have the same meaning. Wind turbine generators are also known
simply as turbines, wind turbines or WTGs. Control of the ramp rate is intended to
have the same meaning as to regulate the ramp rate.

A conventional wind park comprise a plurality of wind turbines delivering
electricity to an internal network, which is connected to the utility grid at the point
of common coupling. The wind turbines operate and deliver power in accordance
with set points defining electrical properties that the turbine should comply with.

In an example, the set point may be an active power, reactive power, current
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and/or voltage set point. The set points may be determined and dispatched from a
power plant controller (PPC) which is a central unit, which determines and
dispatches set points to the plurality of wind turbines. The set points may be
determined based on a reference, defining the electrical properties which the wind
park should comply with. The utility grid is operated by a transmission system
operator (TSO) (also called a grid operator).

Power ramp demands originating from grid codes or a grid operator, may be in
conflict with protection of the mechanical components of wind turbines. Tower
oscillations may be excited if a wind turbine follows a request to ramp the active
power with large amplitude and high ramp rate as well as undesired variations in
the produced power. Tower oscillations may reduce the lifetime of the wind
turbine and should therefore be avoided as much as possible. As grid codes may
set higher requirements to wind turbine's ability to change power from one set-
point to another set-point, the structural requirements, e.g. in terms of the
mechanical strength of the tower and/or other wind turbine components, may
increase. WTGs are in some cases limited in fulfilling these ramp request either in
speed (pu/s) or size (pu), especially when operating at low power output.

When operating at low power output, the rotor of the wind turbine may have low
rotational energy due to a low rotational speed of the rotor and low inertia. The
low rotational speed means that the turbine cannot ramp up very fast as it
requires a build-up of inertia in the rotor, which is achieved by having a higher
rotational speed of the rotor. Thus, the ramp rate of a wind turbine with low
power output is normally a lot smaller than a turbine operating at a higher power
output. At the desired power output, the turbines may individually be operated
with a high rotor speed in order to achieve a higher ramp rate, however this is

highly undesirable as it will lead to substantially higher loads on the drivetrain.

Accordingly, there is a need to improve the regulating of power ramp rate of the
power output of a wind park. Particularly, there is a need to improve the
regulating of the power ramp rate at the PCC of a wind farm, comprising a
plurality of wind turbines.
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OBJECT OF THE INVENTION

It is an object of the invention to improve the regulating of a power ramp rate of a
wind park, particularly to improve the regulating of power ramp rate at a point of
common coupling (PCC) between the wind park and a utility grid.

In general, the invention preferably seeks to alleviate or eliminate one or more of
the above-mentioned disadvantages relating to known systems for regulating
power ramp rates. In particular, it may be seen as an object of the present
invention to provide a method that solves the above mentioned problems relating
to power ramp rates, or other problems, of the prior art.

SUMMARY OF THE INVENTION

In a first aspect of the invention there is provided a method for regulating a power
ramp rate of a wind park at a point of common coupling (PCC) between the wind
park and a utility grid, wherein the wind farm comprises a plurality of wind
turbines each having a power ramp rate dependent on a power output of the
respective wind turbine, the method comprising

- receiving a power reference for the wind park,

- determining the power ramp rate of the wind park as a function of the
power output of each individual wind turbine, wherein the power ramp
rate of the wind park is based on the power ramp rates of the individual

wind turbines, and

- determining a corresponding plurality of power set-points for said
plurality of wind turbines based on the power ramp rates of said
plurality of wind turbines and power reference for the wind park,

wherein said corresponding plurality of power set-points is dispatched to said
plurality of wind turbines for regulating said power ramp rate of the wind park in
dependency of the power ramp rates of said plurality of wind turbines.
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Advantageously, determining a plurality of power set-points for a corresponding
plurality of wind turbines based on the power ramp rates of the plurality of wind
turbines and power reference for the wind park, and subsequently dispatching the
power set points to the plurality of wind turbines, provides a reliable method for
ensuring control of the power ramp rate of the wind farm, and utilizing the
capability of the WTGs operating as a plant.

Preferably, the dispatched power set-points ensures that the power output from
the power plant is substantially equal to the power reference for the wind park.
Thus, the PPC may compensate for losses in the power lines from the wind
turbines to the PCC.

Thus, a Power Plant Controller PPC may be used for controlling the ramp rate of
the power output of the wind park. This can be done by dispatching different
power set points to the wind turbines and then utilize that the turbines with the
highest power output also have the highest ramp rate, thereby give an overall
higher ramp rate for the wind park. For example, it may be more beneficial to
fully stop some of the wind turbines to allow the remaining to operate at higher
power output, hereby maintaining a high ramp rate. This is contrary to prior art,
where the same power set-point is sent to all wind turbines which result in a

relatively low ramp rate.

According to a first embodiment, a first subset of wind turbines within the plurality
of wind turbines may operate at a higher power output than a second subset of
wind turbines within the plurality of wind turbines. Preferably, a third subset of
wind turbines within the plurality of wind turbines may operate at a lower power
output than a fourth subset of wind turbines within the plurality of wind turbines,
and/or a fifth subset of wind turbines within the plurality of wind turbines may be

shut down.

According to a second embodiment, the first subset of wind turbines are operated,
on average, at 10%, preferably 20%, more preferably 30%, higher power output
than the second subset of wind turbines.
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According to a third embodiment, the fourth subset of wind turbines are operated,
on average, at 10%, preferably 20%, more preferably 30%, lower power output
than the third subset of wind turbines.

According to a fourth embodiment, the second subset of wind turbines are
operated, on average, at 10%, preferably 20%, more preferably 30%, higher or
equal power output than the fourth subset of wind turbines.

Advantageously, the effect of ramping the subsets of WTGs according to the first,
second, third and fourth embodiment, is to reqgulate the combined ramp capacity
of the WTGs operating in a plant. Thus, by lowering the set point on specific WTGs
in a plant and increasing it on other, the total available ramping capacity may

increase.

The ramp rate of the wind turbines is dependent on the power output of the
turbines such that the ramp rate is relative low at low power output and increases
as the power output goes towards rated power. This means that the wind park
may not be able to provide the required ramp rate when operating derated. This
problem is solved by embodiments of the present invention, and in the same time
ensuring that the WTGs deliver the power required by the operator.

According to another embodiment, the determining of the power ramp rate of the
wind park at the point of common coupling (PCC) and/or the power ramp rates of
the individual wind turbines at an output terminal of each of the wind turbines,
comprises measuring one or more of, reactive power, active power, voltage,
current, power factor at the point of common coupling and/or at the output
terminal of each of the wind turbines.

According to yet another embodiment, the determined power ramp rate of the
wind farm and/or the power ramp rates of the individual wind turbines are based
on an analysis of the measured voltage and/or current at the point of common
coupling (PCC) and/or at the output terminal of the wind turbines.
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According to an embodiment, the plurality of power set-points may be arranged
for controlling rotor speed of the plurality of wind turbines, so as to regulate the
power ramp rate of the plurality of wind turbines.

A second aspect of the invention relates to a power plant controller (PPC)
configured to perform a method for regulating a power ramp rate of a wind park
at a point of common coupling (PCC) between the wind park and a utility grid,
wherein the wind farm comprises a plurality of wind turbines each having a power
ramp rate dependent on a power output of the respective wind turbine, the
method comprising

- receiving a power reference for the wind park,

- determining the power ramp rate of the wind park as a function of the
power output of each individual wind turbine, wherein the power ramp
rate of the wind park is based on the power ramp rates of the individual

wind turbines, and

- determining a corresponding plurality of power set-points for said
plurality of wind turbines based on the power ramp rates of said
plurality of wind turbines and power reference for the wind park,

wherein said corresponding plurality of power set-points is dispatched to said
plurality of wind turbines for regulating said power ramp rate of the wind park in
dependency of the power ramp rates of said plurality of wind turbines.

In the present context, a number of terms are used in a manner being ordinary to

the skilled person. Some of these terms are detailed below:

P is preferably used to mean/denote active power.

Q is preferably used to mean/denote reactive power.

WTG is preferably used to mean/denote Wind turbine (Wind Turbine Generator).
PPC is preferably used to mean/denote Power Plant Controller.

STATCOM is preferably used to mean/denote Static Synchronous Compensator.
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MUS is preferably used to mean/denote Mechanical Switch Unit.

ES is preferably used to mean/denote Energy Storage.

=

PP is preferably used to mean/denote Wind Park (Wind Power Plant)

BRIEF DESCRIPTION OF THE FIGURES

The figures show one way of implementing the present invention and is not to be
construed as being limiting to other possible embodiments falling within the scope
of the attached claim set.

Figure 1 schematically illustrates a wind turbine.

Figure 2 schematically illustrates a generic wind power plant architecture.

Figure 3 schematically illustrates a wind park and a power plant controller PPC,
configured for performing a method for regulating a power ramp rate of the wind
park at the point of common coupling.

Figure 4 an example of an power and speed curve for a WTG

DETAILED DESCRIPTION OF AN EMBODIMENT

Figure 1 shows a wind turbine WTG 1 comprising a tower 2 and a rotor 3. The
rotor comprises three rotor blades 4. However, the number of blades may vary,
and there may be two, four or even more blades. The rotor 3 is connected to a
nacelle 5, which is mounted on top of the tower 2, and is arranged to drive an
electrical generator situated inside the nacelle. The rotor 3 is rotatable by action
of the wind. The wind-induced rotational energy of the rotor blades 4 is
transferred via a shaft to the electrical generator. Thus, the WTG 1 is capable of
converting kinetic energy of the wind into mechanical energy by means of the
rotor blades 4 and, subsequently, into electric power by means of the electrical
generator. The electrical layout of the WTG 1 may in addition to the electrical
generator include a power converter. The power converter is connected in series
between the electrical generator and the electrical grid for converting the variable
frequency generator AC power into a grid frequency AC power to be injected into
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the utility/electrical grid. The electrical generator is via the power converter
controllable to produce a power corresponding to a power request. Here the WTG
can be, but not limited to, a full scale turbine or a double fed induction generator
turbine (DFIG).

The blades 4 can be pitched in order to alter the aerodynamic properties of the
blades, e.g. in order to maximize uptake of the wind energy. The blades 4 are
pitched by a pitch system, which includes actuators for pitching the blades
dependent on a pitch request.

A WTG is, in normal operation, set to capture as much power from the wind, at
any given wind speed. This works as long as the power production is below the
rated power limit for the wind turbine, i.e. partial load operation. When the wind
speed increases above rated wind speed, often designed at 10-12 m/s, the WTG
has to pitch the blades 4, so the energy captured is stable at rated power, even if
the wind is well above rated wind speed.

A wind power plant WPP (also known as a wind park) comprises a plurality of
WTGs controlled by a power plant controller PPC and interconnection
infrastructure. Figure 2 shows an example of a generic WPP architecture with a
plurality of WTGs, a collection grid with a MV collection bus, a transformer TRF. At
the high voltage side of the transformer there is a Point of Measurement PoM,
close to the Point of Common Coupling PCC. Between the PCC and the TRF a
power plant circuit breaker or a switch gear is installed and is operated by the
PPC, in order for system operators to disconnect the WPP from the grid.

From the WTGs to the PCC there may be several electrical infrastructure
components, e.g. power cables etc. All the components are needed, but they
contribute to losses from the WTGs to the PCC. Losses which have to be taken
into account when controlling the WPP.

The measurements obtained at the PoM are communicated to the PPC and
optionally also to a SCADA system. The SCADA is optional and is not necessarily
interacting with embodiments of the present invention. Based on the
measurements, the PPC controls the WTGs accordingly. Further optional
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equipment is also shown, such as a STATCOM, MSU (Mechanically Switched Unit,
wherein the unit can be either capacitors or inductors), ES (Energy Storage) all

used for improving power quality and stability.

In an embodiment the Power Plant Controller PPC has the responsibility to control
active power P and reactive power Q at the point of common coupling with the
utility grid. The P and Q quantities are the means by which other system
parameters can be influenced, such as the grid frequency f and voltage V. The
controller structure has as inner loops the P and Q control, and has as outer loops
the f and V control.

Besides the core functionalities described above, the PPC may also be responsible
for other WPP functionalities, required either by the Transmission System
Operator TSO or by the WPP owner.

The active power control loop is responsible for controlling P at the point of
common coupling. This inner loop can be used to influence the grid frequency, by
adding appropriate external control loops (e.g. primary frequency regulation and
fast frequency response). Power oscillation damping can be achieved as well by
adding an appropriate external control loop.

Figure 3 shows a general concept for regulating a power ramp rate PRR_PCC of a
wind park at a point of common coupling PCC according to the present invention.
The power ramp rate PRR_PCC of the wind park is defined as the available range
of change of power of the plurality of wind turbine generators WTGi at a point of

common coupling PCC.

In figure 3 a wind farm comprising wind turbines WTG1; WTG2... WTGi is
disclosed. In the illustrative example in figure 3, the method according to the
present invention regulates the ramp rate of the plurality of wind turbines WTG1;
WTG2... WTGi disclosed in figure 3, however the method may in another
embodiment regulate a ramp rate of a subset of the plurality of WTGs shown in
figure 3, e.g. the subset being WTG1, WTG2 and WTG3. The embodiment in figure
3 show one way of implementing the present invention and is not to be construed
as being limiting to other possible embodiments falling within the scope.
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In figure 3, the wind turbines WTG1; WTG2... WTGi each has a power ramp rate
PRR_WTGi dependent on a power output P_WTGi of the respective wind turbine.
The method receives a power reference Prer_PCC for the wind park, from a grid

operator e.g.

The method determines the power ramp rate PRR_PCC of the wind park as a
function of the power output P_WTGi of each individual wind turbine WTGi. The
power ramp rate PRR_PCC of the wind park is based on the power ramp rates
PRR_WTGi of the individual wind turbines.

By measuring one or more of, reactive power, active power, voltage, current,
power factor at the point of common coupling PCC and/or at the output terminal
of each of the wind turbines, the method determines the power ramp rate
PRR_PCC of the wind park at the point of common coupling PCC and/or the power
ramp rates PRR_WTGi of the individual wind turbines at an output terminal of

each of the wind turbines.

Based on an analysis of the measured voltage and/or current at the point of
common coupling PCC and/or at the output terminal of the wind turbines, the
method determines the power ramp rate PRR_PCC of the wind farm and/or the
power ramp rates PRR_WTGi of the individual wind turbines.

Further, the method determines a corresponding plurality of power set-points
PSP_i for the plurality of wind turbines WTGi based on the power ramp rates
PRR_WTGi of the plurality of wind turbines and power reference Prer_PCC for the
wind park. The corresponding plurality of power set-points PSP_i is dispatched to
the plurality of wind turbines WTGi for regulating the power ramp rate PRR_PCC of
the wind park in dependency of the power ramp rates PRR_WTGi of the plurality
of wind turbines (the dispatching signal with the power set-points PSP_i is

illustrated with a dashed line in figure 3)

The power set-point PSP_i is arranged for controlling one or more electrical
characteristic EC_WTGi of at least one of the wind turbine generators WTGi, and is
determined and dispatched by the PPC.
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The electric characteristic EC_WTGi controlled of at least one of the wind turbine

generators WTGi may include generator torque and/or generator rotor speed.

Differently from prior art, a method according to present invention comprise the
step of having the PPC also controlling rotor speed for each turbine.

By differentiating the rotor speed to increase the stored rotating energy for the
wind park, but maintaining the required power output of the wind park, a faster
ramp rate for the combined wind park is ensured. When controlling the rotor
speed the operator may also sate the wind park ramp rate capabilities.

In another embodiment, the method according to the present invention may
regulate the power ramp rate of the plurality of wind turbines, by actively
controlling subsets of the WTGs:

A first subset of wind turbine generators WTGi within the plurality of wind turbines
is operated at a higher power output P_WTGi than a second subset of wind
turbines WTGIi within the plurality of wind turbines, and a third subset of wind
turbine generators WTGi within the plurality of wind turbines is operated at a
lower power output P_WTGi than a fourth subset of wind turbines WTGi within the
plurality of wind turbines, and/or a fifth subset of wind turbines WTGi within the

plurality of wind turbines are shut down.

The present invention solves the problem that wind power plants may not be able
to have a sufficiently high ramp rate when operating at low output power. The
ramp rate of the wind turbines is dependent on the power output of the wind
turbines such that the ramp rate is relative low at low power output and increases
as the power output goes towards rated power. The wind park may not be able to
provide the required ramp rate when operating derated. The solution is to actively
control a number of wind turbines in the wind park to operate at a higher power
output and thus also provide a higher ramp rate and then have a number of other

wind turbines derate or even shut down in order to deliver the required power.
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The method may regulate a power ramp rate of the wind park, so the first subset
of wind turbines are operated, on average, at 10%, preferably 20%, more
preferably 30%, higher power output than the second subset of wind turbines.

In another embodiment the method may regulate a power ramp rate of the wind
park, so the fourth subset of wind turbines are operated, on average, at 10%,
preferably 20%, more preferably 30%, lower power output than the third subset

of wind turbines.

In yet another embodiment, the method may regulate a power ramp rate of the
wind park, so the second subset of wind turbines are operated, on average, at
10%, preferably 20%, more preferably 30%, higher or equal power output than
the fourth subset of wind turbines.

By lowering the power output on specific WTGs in the wind park and increasing it
on other, may increase the total available ramping capacity for the wind park.

The following examples illustrates the technical effect of the method according to

the present invention:

Example I:

A wind park comprises 10 WTGs of 2MW each; 20MW in total for the wind park. In
this example, the plant controller forwards power set points to the turbines, so as
to control the power output of the turbines, by setting the rotor speed of the
turbines. If the wind park reference is 4 MW the straight forward solution would
be to derate all the WTGs to 20%:

=> 2MW *20% *10 units: 4MW park output

However, an embodiment of the present invention may setup the wind park with 5
WTGs operated at 30% power and 5 WTGS on 10% power:
=> 2MW * 30% * 5 units: 3MW
+
=> 2MW * 10% * 5 units: 1MW
4MW park output
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The power output of the windfarm is maintained to have the same value with
the setup according the invention. Since the 5 WTGs are operated with a
higher power output they also have a higher ramp rate giving a higher overall
ramp rate of the wind park.

The higher ramp rate may be due to the fact that, the energy in the rotor is

significant higher when operating a 30% power compared to 20% power due
to the higher speed - speed/angular velocity is effecting the rotor energy by

the square root:

Erotational = 1/2*1*(1)2
where I is the moment of inertia around the axis of rotation, w is the angular

velocity and Ertational IS the kinetic energy.

Example II:

In this example the wind park also comprises 10 WTGs of 2ZMW each; 20MW in
total for the wind park. However, the inertia of the rotors is considered, which
makes it possible to comparing the energy in the rotors of the turbines in the prior
art solutions and a solution according to the invention. In the example the wind
park reference is 4 MW. The moment of inertia (I) is not specified as it is the
same for a given rotor as the turbines are considered to be identical. The
rotational speed can be found by consulting the graph in figure 4. The straight
forward solution would be to derate all the WTGs to 20%

=> 200/0 * 10X UnItS: Erotationa| =10* 1/2*1*8002 = 0,32*1066 I

Combined rotor energy for plant: 0,32*10e6 I

However, an embodiment of the present invention may setup the wind park with 5
WTGs operated at 30% power and 5 WTGS on 10% power:

=> PTM: 300/0 * 5 UnItS: Erotationa| =10* 1/2*1*10002 = 0,5*1066 I
+
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=> PTM: 100/0 * 5 UnItS: Erotationa| =10* 1/2*1*7002 = 0,245*1066 I

Combined rotor energy for plant: 0,745*10e6 1

Thus it can be seen that the rotational energy in the rotors are significantly higher
by using the present invention in comparising with the prior art.

Fig. 4 is shows an example of an power and speed curve for a WTG. It is to be
understood that this is only one example and WTGs may have different power and
speed curves. However, it is to be expected that WTGs have power and speed

curves similar to the one shown in fig. 4.

The method according to present invention may be implemented in the PPC

software.

It is noted that the wind turbines should be adapted to handle the received power
set-point PSP_i and regulate the power ramp accordingly. Thus, software for doing
so should be present in the WTGs.

A power meter may be used to execute the power ramp calculation in order to
obtain the power ramp measurements for the PPC. Implemented software in the
PPC may be used to execute the power set-points PSP_i calculation and control
algorithm and dispatching algorithm.

Although the present invention has been described in connection with the
specified embodiments, it should not be construed as being in any way limited to
the presented examples. The scope of the present invention is set out by the
accompanying claim set. In the context of the claims, the terms “comprising” or
“comprises” do not exclude other possible elements or steps. Also, the mentioning
of references such as “a” or “an” etc. should not be construed as excluding a
plurality. The use of reference signs in the claims with respect to elements
indicated in the figures shall also not be construed as limiting the scope of the
invention. Furthermore, individual features mentioned in different claims, may

possibly be advantageously combined, and the mentioning of these features in
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different claims does not exclude that a combination of features is not possible
and advantageous.
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1. A method for regulating a power ramp rate (PRR_PCC) of a wind park at a

point of common coupling (PCC) between the wind park and a utility grid, wherein

the wind farm comprises a plurality of wind turbines (WTGi) each having a power

ramp rate (PRR_WTGi) dependent on a power output (P_WTGi) of the respective

wind turbine, the method comprising

receiving a power reference (Prer_PCC) for the wind park,

determining the power ramp rate (PRR_PCC) of the wind park as a
function of the power output (P_WTGi) of each individual wind turbine
(WTGi), wherein the power ramp rate (PRR_PCC) of the wind park is
based on the power ramp rates (PRR_WTGi) of the individual wind

turbines, and

determining a corresponding plurality of power set-points (PSP_i) for
said plurality of wind turbines (WTGi) based on the power ramp rates
(PRR_WTGi) of said plurality of wind turbines and power reference
(Prer_PCC) for the wind park,

wherein said corresponding plurality of power set-points (PSP_li) is dispatched to

said plurality of wind turbines (WTGi) for regulating said power ramp rate
(PRR_PCC) of the wind park in dependency of the power ramp rates (PRR_WTGi)

of said plurality of wind turbines.

2. A method for regulating a power ramp rate of a wind park according to claim 1,

wherein

a first subset of wind turbines (WTGi) within said plurality of wind
turbines operate at a higher power output (P_WTGi) than a second
subset of wind turbines (WTGi) within said plurality of wind turbines,

a third subset of wind turbines (WTGi) within said plurality of wind
turbines operate at a lower power output (P_WTGi) than a fourth subset
of wind turbiness (WTGi) within said plurality of wind turbines, and/or
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- a fifth subset of wind turbines (WTGi) within said plurality of wind

turbines are shut down.

3. A method for regulating a power ramp rate of a wind park according to claim 2,
wherein said first subset of wind turbines are operated, on average, at 10%,
preferably 20%, more preferably 30%, higher power output than said second
subset of wind turbines.

4. A method for regulating a power ramp rate of a wind park according to claim 2,
wherein said fourth subset of wind turbines are operated, on average, at 10%,
preferably 20%, more preferably 30%, lower power output than said third subset

of wind turbines.

5. A method for regulating a power ramp rate of a wind park according to claim 2,
wherein said second subset of wind turbines are operated, on average, at 10%,
preferably 20%, more preferably 30%, higher or equal power output than said
fourth subset of wind turbines.

6. A method for regulating a power ramp rate of a wind park according to any of
the preceding claims, wherein the determining of the power ramp rate (PRR_PCC)
of the wind park at the point of common coupling (PCC) and/or the power ramp
rates (PRR_WTGI) of the individual wind turbines at an output terminal of each of
the wind turbines, comprises measuring one or more of, reactive power, active
power, voltage, current, power factor at the point of common coupling (PCC)
and/or at the output terminal of each of the wind turbines.

7. A method for regulating a power ramp rate of a wind park according to claim 6,
wherein the determined power ramp rate (PRR_PCC) of the wind farm and/or the
power ramp rates (PRR_WTGi) of the individual wind turbines are based on an
analysis of the measured voltage and/or current at the point of common coupling
(PCC) and/or at the output terminal of the wind turbines.

8. A method for regulating a power ramp rate of a wind park according to any of
the preceding claims, wherein said plurality of power set-points (PSP_i) is
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arranged for controlling rotor speed of said plurality of wind turbines (WTGi) so as
to regulate said power ramp rate (PRR_WTGI) of said plurality of wind turbines
(WTGI).

5 9. A wind park comprising a plurality of wind turbines (WTGi), wherein a power
plant controller (PPC) is configured to perform the method according to any of the
preceding claims.
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