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(57) Abrege/Abstract:

A converter including a converter control for a wind turbine and a chopper, wherein the converter control includes a dynamic limit
value which Is allowable for a first tolerance time and a static limit value of the converter. Furthermore, an overcurrent module Is
provided which includes a limit value expander which is designed to increase the static limit value by a portion of the difference from
the dynamic limit value as additional current, and a dynamic module which interacts with the limit value expander in such a way that
overcurrents between the static limit value which Is increased by the additional current and the dynamic limit value are routed In a
first stage to the converter and In a second stage at least partially to the chopper, wherein a switch Is made to the second stage
after a second tolerance time.
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Abstract

A converter including a converter control for a wind turbine
and a chopper, wherein the converter control includes a
dynamic limit value which is allowable for a first tolerance
time and a static limit value of the converter. Furthermore,
an overcurrent module 1s provided which includes a limit wvalue
expander which 1s designed to increase the static limit wvalue
by a portion of the difference from the dynamic limit value as
additional current, and a dynamic module which interacts with
the limit value expander in such a way that overcurrents
between the static limit value which is increased by the
additional current and the dynamic limit value are routed in a
first stage to the converter and in a second stage at least
partially to the chopper, wherein a switch is made to the

second stage after a second tolerance time.
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Chopper-Boosted Converter for Wind Turbines

The present invention relates to a converter including a

converter control for wind turbines which have a wind rotor
including a generator which is driven by it, and a chopper,
wherelin the converter control includes a configuration data

record for dynamic and static limit values of the convert-

cr.

Converters of the kind initially specified are in particu-
lar used 1n wind turbines which are used not only for gen-
erating real power, but which also provide reactive power.
To 1ncrease network quality, wind turbines are also in-
Creasingly belng expected by the network operator to pro-
vide considerable reactive power on demand. Providing reac-
tive power has become a network service which is a prereg-
ulsite in many places for connecting a wind turbine to an
energy transmission network and operating it efficiently.
It 1s to be understood that by providing reactive power,
normal operation of the wind turbine is preferably not to
be affected, and that the wind turbine in particular must

furthermore be reliable, in particular gust-resistant.

It 1s generally possible to provide more reactive power by
equlipplng with larger-sized converters. However, this ap-
proach has the disadvantage that i1t results 1n exceptional-
ly high costs. Furthermore, 1t has the disadvantage that,

depending on the requirements of the network operator, oth-

erwise l1ldentical wind turbines would have to be provided
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with different converters, thus increasing component com-
plexity. Finally, simply equipping with a larger converter
is disadvantageous for retrofitting, as this 1s exception-
ally complex and is 1n many cases not economically feasi-
ble. Therefore, there is a need to refine a converter of
the kind initially specified in such a way that it is pos-
sible to provide a higher continuous load, 1n particular
for the increased provision of reactive power, desplte ac-
tive components of the converter being unmodified. The ob-
ject of the present invention is to provide such a convert-

er and to provide a method for its operation.

n a converter including a converter control for a wind

turbine which has a generator which is connected to the

converter and a chopper, wherein the converter control in-

cludes a dynamic limit value which is allowable for a first
tolerance time and a static limit wvalue of the converter,
according to the present invention, an overcurrent module
is provided which includes a limit value expander which 1s

designed to increase the static limit value by a portion of

the difference from the dynamic limit value as additional

current, and a dynamic module which interacts with the lim-
it value expander in such a way that overcurrents between
the static limit value which i1s increased by the additional
current and the dynamic limit value are routed in a first
stage to the converter and in a second stage at least par-

tially to the chopper, wherein a switch is made to the se-

cond stage after a second tolerance time which 1s prefera-

bly less than the first tolerance time.
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Certain terms will first be explained below:

A static limit value is to be understood to be the nominal
current value which the converter is suitable to provide
over a perlod of time which is per se unlimited, i.e., con-

tlnuous. This limit value is generally identical to the

(continuous) nominal current of the converter.

The dynamlc limit value is to be understood to be that cur-

rent which the converter is cable of accommodating by uti-

lizing its (in particular thermal) reserves for a limited
period of time. This limit value, which is also referred to
as translent peak current, may be considerably higher than
the static limit value. In practically designed converters,
the dynamic limit value may be almost twice as high as the
static limit value, but is often limited to a tolerance
time of only a few seconds (for example, six seconds). The
period of time over which the dynamic limit value may be

present without resulting in an overload is referred to as

the tolerance time.

Additional current 1s to be understood to be a current be-
tween the static limit value and the increased limit wvalue
according to the present invention; currents in excess of

thls are referred to as overcurrents.

The present 1nvention 1s based on the idea of setting an
1ncreased value for the static limit value ("increased lim-
1t value") in comparison to the normal configuration of a
converter and thus correspondingly reducing the remaining

reserve for dynamic oscillations to the dynamic limit wval-

ue. This current value, by which the static limit value 1is
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increased and the current reserve 1s correspondingly re-
duced to the dynamic limit value, 1s referred to as addili-
tional current. This additional current increases the total
current which may be provided by the converter. This re-
lates to an apparent current, so that an increase of the
apparent current enables a disproportionate 1ncrease 1in the
reactive current due to the vector relationships between
active current and reactive current. The same converter 1S
thus capable of providing disproportionately more reactive

current and thus reactive power.

The present invention has recognized that since a pure lim-
it value increase 1s not sufficient, another signiflcant
addition is reguired, and the present 1nvention provides
this addition. If the converter were to be simply reset to
an increased static limit value, this would have the inevi-
table negative consequence of a lower resistance of the
converter to peak current lcads, which may arise in partic-
ular during transient excess rotational speeds of the wind
turbines (so-called gust resistance) or durlng network Ifre-
quency drops. This is because the remalning current reserve
is then not only reduced to the dynamic limit value, but
the active components of the converter are also already
thermally more heavily loaded due to the additional cur-
rent, so that if the current increases to the dynamic limlt
value, the thermal load limit would be reached more rapid-

ly. If it were left at that, the practical applicability of

the converter to actual operating conditions having fluctu-
ating wind strength and possible network malfunctions would

no longer be sufficient.

The present invention starts at this point by providing an

overcurrent module which, in the case of the occurrence ot
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overcurrents, 1.e., currents above the static limit wvalue
which is increased by the additional current up to the dy-
namic limit value, not only applies the increased current
to the converter, but also includes the chopper which is
assoclated with it. The overcurrent module has two switch-
1ng stages, a first switching stage in which the overcur-
rent 1s routed only to the converter and its active compo-
nents (switching elements), and a second stage 1n which the
overcurrent 1is (alternatively or additionally) routed into
the chopper. The switching from the first stage to the se-
cond stage 1s carried out after a certain time, the second
tolerance time. For example, if the maximum value of the
dynamic current limit value occurs during operation due to
excess rotational speeds, this high current is routed into
the converter only for the (relatively short) second toler-
ance time, and after the second tolerance time has elapsed,
Che current 1s routed into the chopper in order to reduce
the thermal load of the converter. Rerouting into the chop-
per allows the thermal load of the converter and its active

components to be reduced 1n a controlled manner. The opera-

tlonal safety 1s thus ensured up to the dynamic limit val-

-

ue, even 1n the case of overcurrents.

The present i1nvention thus makes it possible to operate the
converter having an increased static limit value in order
to provide more reactive power for supporting the network.

In particular, the capacity of the converter and wind tur-
bines thereby equipped is thus increased for the network
products Q and cos ¢, which are becoming increasingly im-
portant, this being achieved without modifying components
and thus practically without additional costs (due to mini-

mally relnforced cables and network chokes if required). In

particular, as a result of the present invention, it 1s not
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necessary to modify the comparatively exceptionally expen-

slve active components of the converter.

For switching between the stages, a dynamic module 1s pref-
erably advantageously designed 1n such a way that 1t deter-
mines the second tolerance time as a function of current,
preferably via a current-time i1ntegral. It has been shown
that the tolerance time varies depending on the level of
the dynamically occurring overcurrent. If the overcurrent
is low, the second tolerance time may be greater than in
the case of higher overcurrent. A current-time 1ntegral has
proven to be particularly useful here. The current 1s ad-
vantageously entered quadratically here, so that an amount
of energy is formed which reflects the thermal load, 1in

particular of the active components of the converter.

The overcurrent module 1s preferably refined in such a way
that it has a third stage 1n which the first and second
stages of the overcurrent module are actuated. The overcur-
rent thus flows both into the converter while fully utiliz-
ing the dynamic limit wvalue, and into the chopper, in oxder
to accommodate even more current beyond the dynamic limit
value ("ultracurrent"). Using this ultracurrent, the cur-
rent which 1s able to be accommodated dynamically may be
increased to such an extent that the gap from the increased
static limit value again corresponds to the original gap
between the dynamic limit value and the (not 1ncreased)
static limit value. The converter thus simultaneously has
an increased tolerance with respect to the dynamilc current
load. Thus, even the dynamic limit value may Dbe 1ncreased

without requiring hardware-based changes to the converter.
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An enable 1nput 1s advantageously provided via which the
limit value expander may be enabled or disabled. If there
1S no signal at the enable 1nput, the limit value expander
18 disabled and the converter receives no increased static
limit value. It 1s able to provide no additional current.
This enable 1input makes 1t possible to exclude a wind tur-
bine from the provision of additional current, which may be
significant for the operational safety of the facilities,
1n particular under critical operating conditions, in par-
ticular 1in the case of gusty winds. For this purpose, a
wind gust module 1s preferably provided which has an output
which 1s applied at the enable input. The wind gust module
1s designed to determine a wind gust 1ndex based on the pa-

rameters provided by the wind turbine (these may be power

data for the generation of the electric power or wind da-
ta), and to provide an output signal 1f an adjustable limit
value 1s exceeded. Thus, in the case of wind gusts, 1t 1s
possible to block the change i1in the static limlt value and
therefore the provision of additional current, s¢ that the

wind turbine is optimally capable of compensating for the

wind gusts. The wind gust module advantageously has multi-
ple outputs which are designed for controlling additional

wlind tTurbines.

The wind gust module is preferably situated at a wind farm
master which controls a wind farm having multiple wind tur-

bines. The wind gust module situated at the wind farm mas-
ter may thus be designed in such a way that the provision
of additional reactive power reguested by the network oper-
ator 1s achieved by enabling additional current for those
wind turbines of the wind farm which are not affected by

wind gusts. In this respect, use is made of the realization
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that due to the spatial expanse of a wind farm, only & por-

tion of the wind turbines 1s ever affected by wind gusts.

The present invention also extends to a wind farm includiling
a wind farm master and multiple wind turbines which are
provided with a converter as described above. For a more
detailed explanation, reference 1s made to the above de-

scription.

The present 1nvention extends further to a method for oper-
ating a converter for a wind turblne 1ncluding a generator
connected to the converter and a chopper and a converter
control for the converter, wherein the converter control
includes a dynamic limit value which 1s allowable for a
first tolerance time and a static limit value of the con-
verter, wherein according to the present invention, 1t 1s
provided to provide an additional current by increasing the
static limit value of the converter by a portion of the
difference from the dynamic limit wvalue, wherein
overcurrents between the static limit value which 1s 1n-
creased by the additional current and the dynamic limit
value are routed in a first stage on the converter and 1n a
second stage at least partially to the chopper, wherein a
switch 1s made to the second stage after a second tolerance

time which is less than the first tolerance time.

The present invention is described in greater detail below
with reference to the appended drawings, in which one ad-

vantageous exemplary embodiment 1s depicted.

Figure 1 shows a schematic view of a wind turbine accord-

ing to one exemplary embodiment of the present 1lnvention;
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Figures 2a and 2b show characteristic power curves of the
wind turbine according to figure 1 overall and with respect

to the converter;

Figure 3 shows a block diagram of an overcurrent module at

a converter of the wind turbine;

Figures 4a and 4b show current-time diagrams for a conven-
tional wind turbine and the wind turbine according to the

exemplary embodiment of the present invention; and

Figure 5 shows a current-time diagram according to one

variant of the exemplary embodiment.

A wind turbine according to one exemplary embodiment of the
present ilnvention includes a generator 1 which 1s driven by
a wind rotor 10 and having a converter 2 for generating
electric energy. The energy 1s fed into a medium-voltage
network 5 via a cable 3 and a medium-voltage transformer 4
situated at the wind turbine. The medium-voltage network
may in particular be an internal farm network of a wind
farm which has a wind farm master 50 for controlling the
wind turbines on the wind farm. Furthermore, a converter
control 20 and a chopper 6 having a chopper control o0 are
provided for the converter 2. An operational control 7 1s

provided for the high-level control of the wind turbine.

The generator 1 1is designed in the depicted exemplary em-
bodiment as a double-fed asynchronous generator. It 1in-
cludes a stator 11 and a rotating rotor 12. The stator 1l
is connected directly to the cable 3. The rotor 12 1s con-
nected to the cable 3 via the converter 2. The converter 2

includes machine-side inverter 21, a network-side 1inverter
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23, and a DC voltage intermediate circuit 22 situated be-
tween them connecting the two inverters 21, 23. The two in-
verters include a plurality of active switching elements

which are represented by the reference numeral 24.

The converter control 20 controls the converter 2 in such a
way that the electric power generated by the rotor 12,
which 1s a three-phase AC voltage having a frequency which
1s a function of the rotational speed of the wind rotor, 1is
converted by the machine-side inverter 21 into DC voltage
and routed to the intermediate circuit 22. The network-side
inverter 23 is supplied by the intermediate circuit 22 and
converts the extracted electric power into three-phase AC
voltage having a fixed frequency which is the same as the
network frequency of the connected network 5. This operat-
ing mode, in which the converter 2 delivers electric OOWEer
Lo the network 5, 1s referred to as super-synchronous oper-
ation. Furthermore, there is an operating mode in sub-
synchronous operation. It i1s used in the case of a rotor
rotational speed which is lower than the synchronous rota-
tional speed ngyne corresponding to the network frequency,
1.e., in the case of low wind strength. In this case, the
direction of the power flow through the converter 2 is re-
versed. The network-side inverter 23 feeds the intermediate
circuit 22, which in turn supplies the machine-side invert-

er 21 for feeding excitation current into the rotor 12.

The power flows resulting as a function of the rotational
speed are depicted in figure 2a. The rotational speed range
(on the left in the figure) below the synchronous rotation-
al speed ngyne shows the sub-synchronous operation, and the

rotational speed range above shows the super-synchronous

operation. The allowable range for the stationary operation
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eXtends to the nominal rotational speed nNpominal. Above that,
a dynamic overload range follows, up to the maximum rota-
tional speed np.x, which may be used only transiently in the
case of wind gusts. The greatest portion of the electric
power 1s fed 1in by the stator 11 (P.i.., see dotted line in
figure 2a). A smaller portion of the power, which is nega-
tive in sub-synchronous operation (i.e., reverse power
flow), 1s provided by the rotor 12 or consumed in sub-
synchronous operation (P,., sSee dashed line). The total

power Pio: delilvered by the wind turbine is represented by

the solid line.

The currents flowing in the converter 2 are depicted in
figure 2b. The static limit value Igiar and dynamic limit
value Ig,, are depicted as horizontal dash-dotted lines. The
negative current flow in the low rotational speed range,
1.e., 1n sub-synchronous operation, may be clearly identi-
fied. In super-synchronous operation, the current flow in-
creases linearly until 1t reaches the static current limit
value Istar approximately at the nominal rotational speed
Nnominal, WhR1Ch may be exceeded in wind gust operation until
the dynamic current limit value Layn (shaded area) 1is
reached. If Igwm 1s on the verge of being exceeded, or the

current remalns too long in the range which is only dynami-

cally allowable (shaded), current is reduced to the static

limit value Igtar (allowable for an unlimited time) in order
to protect the components. Thils reduction is carried out

with the ald of the chopper 6, as described below.

The chopper 6 is connected to the intermediate circuit. It
1ncludes a resistor 61 for dissipating excess energy and a
switching element 62 which connects and disconnects the re-

si1stor 61. The converter control 20 interacts with the
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chopper control 60 for monitoring the DC voltage in the in-
termediate circuit. If the voltage becomes too high, the

chopper control actuates the switching element 62. Current
thus flows through the resistor 61, thereby effectively re-

ducing the voltage in the i1ntermediate circuit 22.

In order to enable a higher static current using a convert-
er 2 which is unmodified per se, an overcurrent module 8 1s

used according to the present invention, as depicted 1in

figure 3. Its design and functionality are described below.
Limit values for the static limit value I i and the dynam-
ic limit value for the current are applied to the converter
control 20. According to the present invention, a limit

value expander 81 1s connected 1ntermediately, at which an

additional input 1is provided for a desired additional cur-

rent Ipus. The limit value expander 81 increases the static
limit value Isiat by the desired additional current and thus
forms the modified static limit value Istar™, which 1s ap-
plied as a limit value to the converter control 20 which 1s
known per se. In this exemplary embodiment, the dynamic
limit value Igyn remains unchanged. The modified static lim-
it value T tar®™ 1s depicted in figure 2b by the dashed line

for comparison.

In addition to the limit wvalue expander 81, the overcurrent
module 8 furthermore includes a dynamic module 82 which 1s
connected to the converter control 20 and to the chopper

control 60. It has inputs for the current I .tua1 actually

flowing in the converter, the modified static limit value
T.eat*, and time t. The dynamic module 82 uses differentia-
tion to determine whether the actual current 1s above the

modified limit value Iqrac*, 1.e., whether overcurrent 1s

flowing. If yes, the amount of the overcurrent is integrat-
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ed over time 1n order to generate a measure of the thermal
load of the swiltching elements of the converter 20. If 1t
reaches a certaln value, a switching signal is output to
switch the stages. During normal operation, the overcurrent
module 1s switched to 1ts first stage, allowing the opera-
tion of the converter 2 using the dynamic limit value. If a
switching signal is applied from the dynamic module 82, a

switch 1s made to the second stage, 1n which the operation

of the converter 2 using the dynamilc limit value 1s blocked
via a blocking signal input 28 in the converter control 20
and instead the chopper 6 1s actuated via an activation
signal input 68 of the chopper control ©0. The overcurrents
are thus rerouted into the chopper 6, so that the switching
elements 24 of the converter 2 are protected and are thus

able to recover thermally.

In figure 4a, the limit values for Igscar, Iayn fOr a conven-
tional wind turbine are shown using a dashed line. The cor-
responding limit values 1n the case of a simple 1ncrease of
the static limit value I.tae are shown for comparison using
a dotted line. It i1s apparent that the possible static cur-
rent could be increased by simply providing an oversized
static limit value I« s+ . HOwever, the first tolerance time
t; for the dynamic limit value would then be significantly

reduced (to t,). Taken by itself, this 1s unacceptable,

since sufficient overload safety, 1n particular wind gust

resistance, 1s thus no longer provided. As depicted 1in fig-
ure 4b, according to the present invention, the 1nitial pe-
riod of time t, i1s re-established for the dynamic limit
value, in which, after a second tolerance time t; elapses
which is less than the first tolerance time ti, the chopper
is activated in a second stage (cross-hatched region, peri-

od ts), which assumes the overcurrent dynamically. The sem-
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1conductors 24 in the converter 2 are thus relieved to the
extent that only a current which 1s at maximum equal to the
static limit value still flows through them. The semicon-
ductors 24 are thus protected from overload, and full over-
load safety (in particular, wind gust resistance) 1s thus
ensured. The present 1nvention reqguires practically no ad-
ditional hardware expenditure for this, since the chopper 6
18 present in any case. The allowable static current of the
converter 2 may thus be increased without additional costs,
and overload protection (in particular, wind gust re-

sistance) 1s malntained.

The overcurrent module 8 may also optionally be designed 1n

such a way that it actuates the chopper 6 already 1in the

first stage, 1n addition to the overcurrent 1n the convert-
er 2, 1.e., still during the second tolerance time t; (see
left portion of the cross-hatched region in figure 5). In
this operating mode, which 1s also referred to as the
"third stage”, the dynamic limit value may also be tempo-
rarily increased. In converter 2 unmodified by the hard-
ware, 1s 1t possible to increase not only the static limit
value by the additional current, but also the dynamic limilt
value, so that the initial gap between the static and dy-

namic limit values 1s re-established.

The overcurrent module 8 optionally further includes a wind
gust module 85. It has inputs for the wind speed v, and
possibly also for the power P delivered by the wind tur-

bine. A blocking signal is output at its output which 1s

applied to the limit value expander 81, where 1t blocks the
increase of the static limit value by the additional cur-

rent via a blocking element 83. The wind gust module 85 1n-

cludes a load calculator 86 which determines a wind gust
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index from data from the electrical real power P generated

by the wind turbine and the data about the respective wind

speed. If a comparator 87 detects that this index 1s above
a critical value, the blocking signal 1s output at the out-
put. Thus, in the case of wind gusts, 1t 1s possible to
block the change in the static limit value and therefore
the provision of additional current, so that the wind tur-
bine is optimally capable of compensating for the wind
gusts. The wind gust module may alternatively also be situ-
ated at the wind farm master 50 (see function block 85').

It has multiple outputs which are used to control addition-

al wind turbines 9.

The gain made possible by the provision of additional cur-
rent, 1n particular of reactive power Q which may addition-
ally be fed in, 1is considerable due to the vector relation-
ship between active current and reactive current. As a re-
sult of the present 1nventlon, reactlive power 1s able to be
additionally fed in for operation at full load, 1.e., 1f
the delivered real power 1is equal to the nominal power. An

example illustrates this: at a nominal power at the level

of the maximum real power of P = 2000 kW, 1t 1s possible to

feed in reactive power in the amount of Q = 040 kVAr; 1.e.,
a very sizeable result with a very low additional expendi-

TCure.
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Patent Claims

A converter including a converter control for a wind turbine
which has a generator which 1s connected to the converter
and a chopper, wherein the converter control i1ncludes a
dynamic limit value (Igyn) which is allowable for a first

tolerance time (t,) and a static limit wvalue (Isze) 0f the

converter,

characterized in that

an overcurrent module is provided which includes a limit
value expander which is designed to increase the static
limit value (Igrar) by a portion of the difference from the
dynamic limit value (Igym) as additional current (Ipus), and
a dynamic module which interacts with the limit value
expander in such a way that overcurrents between the static
limit value (Iseac*) which is increased by the additional
current (Ipus) and the dynamic limit value (Igyn) are routed
in a first stage to the converter and in a second stage at
least partially to the chopper, wherein a switch 1s made to

the second stage after a second tolerance time (t,).

The converter as claimed in claim 1, characterized in that
the second tolerance time (t,) 1s less than the first

tolerance time (tq).

The converter as claimed in claim 1 or 2, characterized in

that the dynamic module determines the second tolerance time

(t,) as a function of current, preferably via a current-time

integral.
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The converter as claimed in any one of claims 1-3,
characterized in that the overcurrent module has a third

stage 1n which the first and second stages are activated

simultaneously.

The converter as claimed in any one of claims 1-4,
characterized in that the limit value expander has a
blocking element which is connected to a blocking input and

1s designed to block the increase of the static limit value.

The converter as claimed in any one of claims 1-5,
characterized in that a wind gust module is provided which

has at least one input for a power parameter of the wind

turbine, the power parameter being selected from a group
comprising generated electric power and wind speed and is
designed to output a blocking signal if a limit value is

exceeded.

The converter as claimed in claims 5 and 6, characterized in
that the output of the wind gust module is connected to the

input of the blocking element.

The converter as claimed in claim 6 or 7, characterized in
that the wind gust module has multiple outputs for

controlling multiple wind turbines and is preferably

situated at a wind farm master of a wind farm.

A wind farm having a wind farm master and a plurality of
wind turbines, each having a generator, a converter
including a converter control, and a chopper, wherein the
converter control includes a dynamic limit value (Igy,) which

1s allowable for a first tolerance time (t;) and a static
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limit value (Igtar) of the converter,

characterized in that

an overcurrent module 1s provided which includes a limit
value expander which is designed to increase the static
limit value (Igtar) by a portion of the difference from the
dynamic limit value (Igy,) as additional current (Ipius) , and
a dynamic module which interacts with the limit value
expander 1n such a way that overcurrents between the static
limit value (Igac*) which is increased by the additional
current (Ipys) and the dynamic limit value (Isyn) are routed
in a first stage Lo the converter and in a second stage at
least partially to the chopper, wherein a switch is made to

the second stage after a second tolerance time (t,).

The wind farm as claimed in claim 9, characterized in that
the overcurrent module is situated at each of the wind

turbines.

The wind farm as claimed in claim 9, characterized in that

the overcurrent module ig situated at the wind farm master.

The wind farm as claimed in one of claims 9 to 11,
characterized in that a wind gust module is provided which
has at least one input for a power parameter of the wind

turbine, the power parameter being selected from a group
comprising generated electric power and wind speed and is
designed to output a blocking signal if a limit value is
exceeded, wherein the wind gust module is preferably

situated at the wind farm master.
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The wind farm as claimed in c¢laim 12, characterized in that
the wind gust module has a plurality of outputs for the

individual wind turbines of the wind farm.

The wind farm as claimed in one of claims 9 to 13,
characterized 1n that the overcurrent module is refined

according to any one of claims 2 to 4.

A method for operating a converter for a wind turbine
including a generator which is connected to the converter
and a chopper and a converter control for the converter,
wherein the converter control includes a dynamic limit wvalue
(Isyn) which 1s allowable for a first tolerance time (t;) and

a static limit wvalue (Issr) of the converter,

characterized by providing an additional current with the

ald of an overcurrent module by increasing the static limit

value of the converter by a portion of the difference from
the dynamic limit value (Igm), wherein overcurrents between
the static limit value (Igar*) whilch 1s increased by the
additional current and the dynamic limit value (Igyn) are

routed 1in a first stage on the converter and in a second

stage at least partially to the chopper, wherein a switch is

made to the second stage after a second tolerance time (ty)

which 1s less than the first tolerance time (t,).

The method as claimed 1n claim 15, characterized in that the

overcurrent module 1s refined according to any one of claims

2 to 8.

The method as claimed in claim 15 or 16, characterized 1in

that the converter i1s used i1in wind turbines of a wind farm,
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and that load monilitoring 1s preferably provided at a wind

farm master with the aid of a wind gust module.
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