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(57) ABSTRACT 

The disclosure relates to a method for operating an inverter 
that includes at least one bridge assembly that is actuated in 
a modulated manner for Supplying electrical power to an 
energy Supply network. Initially, the inverter is operated by 
the unipolar actuation of the at least one bridge assembly and 
the energy Supply network is monitored for the presence of 
a network fault. If a network fault is detected, the inverter is 
operated at least at intervals by the bipolar actuation of the 
at least one bridge assembly. The disclosure further relates 
to a network fault-tolerant inverter which is equipped for 
carrying out the method. 
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OPERATING METHOD FOR AN INVERTER 
AND GRID FAULT TOLERANT INVERTER 

REFERENCE TO RELATED APPLICATIONS 

This application is a continuation of International appli 
cation number PCT/EP2012/062562 filed on Jun. 28, 2012, 
which claims priority to German application number 10 
2011 051 548.8 filed on Jul. 4, 2011. 

FIELD 

The disclosure relates to a method for operating an 
inverter having at least one bridge arrangement that can be 
actuated in a modulated manner for feeding electrical power 
into a power Supply grid. The disclosure also relates to a grid 
fault tolerant inverter. 

BACKGROUND 

Inverters are used to convert direct current, for example 
generated by a photovoltaic generator of a photovoltaic 
installation, into an alternating current Suitable for feeding 
into a power Supply grid. In view of the increasing spread of 
regenerative power generation plants, in particular photo 
Voltaic installations, the requirements of the power Supply 
companies with respect to parameters such as the current 
which is fed in are increasing. On the part of the operators 
of power Supply grids there is often the requirement, as is 
specified in the so-called grid code, that, in the event of grid 
disturbances, for example in the event of Voltage dips, 
regenerative power generation plants must be able to ride 
through the grid disturbance (fault ride-through—FRT) 
rather than be shut down, as was usual in the past. In this 
way, firstly, power can be fed into the power Supply grid 
again as directly as possible at the end of the grid distur 
bance and, secondly, the power Supply grid can be Sustained, 
with respect to the voltage thereof, during the grid fault by 
feeding in reactive current. By way of example, a grid fault 
is present if the amplitude or rms (root mean Square) value 
of a single-phase grid voltage is below a minimum value. In 
the case of power grids which Supply multiphase power, an 
analogous definition can be given based on the average 
amplitudes of the individual phases, for example. Due to the 
significantly reduced grid Voltage in Such a case, only a 
Small rms output voltage from the inverters is necessary to 
generate the required reactive and/or active current. 

Inverters usually have at least one bridge arrangement via 
which an AC-voltage-side output of the inverter can be 
connected by means of semiconductor power Switches to at 
least two different DC voltage potentials alternately. To 
control the level of the output voltage and to adjust the 
desired course of the output voltage, which shall be as 
sinusoidal as possible, a pulse width modulation (PWM) 
method is usually used. Good conversion efficiency can be 
achieved using so-called multilevel inverters, in which semi 
conductor power Switches are arranged Such that more than 
two different voltage levels are connectable to the AC 
Voltage-side output (multilevel modulation, for example 
three-level modulation). In order to actuate the semiconduc 
tor power Switches of the bridge arrangement, which are at 
very different DC voltage potentials, actuation signals at 
likewise very different DC voltage potentials are corre 
spondingly necessary. For this purpose, so-called bootstrap 
capacitors are often used on an actuation circuit, wherein the 
desired potential for the actuation of the semiconductor 
power Switches is built up in the bootstrap capacitors. In this 
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2 
case, the bootstrap capacitors provided for Supplying the 
power for the actuation of the semiconductor power 
Switches that are at a high positive potential (high-side 
Switches) are, in particular, charged during the on-time of 
the semiconductor power Switches of the bridge arrange 
ment that are at a lower potential (low-side switches). 

However, during grid fault ride-through, the drive level, 
that is to say the ratio of the lengths of the periods when a 
semiconductor power Switch is actuated to the periods when 
the semiconductor power Switch is not actuated, can become 
So low that the bootstrap capacitors are not sufficiently 
recharged. As a result, the semiconductor power Switches 
that are actuated by means of the bootstrap capacitors can no 
longer be switched. One solution to this problem can be 
achieved by using bootstrap capacitors with a correspond 
ingly higher capacitance, so that activation can take place 
over the required period of the FRT even in the case of 
temporarily recharging the bootstrap capacitors only little or 
not at all. The use of bootstrap capacitors with a higher 
capacitance is not desirable, however, owing to the higher 
costs and the greater space requirement associated with Such 
capacitors. 

SUMMARY 

In one embodiment a method for the operation of an 
inverter is disclosed, by means of which method the above 
mentioned problems of the insufficient charging of bootstrap 
capacitors can be solved without bootstrap capacitors with a 
higher capacitance having to be used. The embodiment also 
specifies an inverter that is tolerant to grid faults by means 
of such an operating method. 
A method, according to the disclosure, for operating an 

inverter of the type mentioned at the outset comprises the 
following. The inverter is operated by unipolar actuation of 
the at least one bridge arrangement, and the power Supply 
grid is monitored for the presence of a grid fault. The 
inverter is then at least temporarily operated by bipolar 
actuation of the at least one bridge arrangement if a grid fault 
is detected. 

In the case of bipolar actuation, as occurs with two-level 
modulation, for example, a low output Voltage of the bridge 
arrangement is achieved at a low drive level by Switching on 
the high-side bridge switch and the low-side bridge switch 
alternately. The average level of the output voltage results 
from the time ratio of the switched-on periods of the two 
bridge Switches, also known as the duty ratio. At only a low 
output Voltage, the duty ratio deviates only slightly from the 
value 1:1. Therefore, the low-side bridge switch is on, on 
average, for approximately the duration of half of one clock 
period per clock period. The bipolar actuation therefore 
results in, on average, Sufficiently long times for charging 
bootstrap capacitors, even at a low drive level. The use of 
bootstrap capacitors of a larger capacitance, by means of 
which the actuation can be maintained for at least some time 
even when recharging is inadequate, can thus be dispensed 
with. 

In one advantageous embodiment of the method, the 
inverter is operated by bipolar actuation of the at least one 
bridge arrangement for a period of time during which the 
presence of the grid fault is detected. In this embodiment of 
the method, the inverter is operated by bipolar actuation for 
the entire duration of a detected grid fault, as a result of 
which the Sufficient charging of the bootstrap capacitors is 
ensured. 

In another embodiment of the method, the inverter is 
alternately operated by unipolar and bipolar actuation of the 
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at least one bridge arrangement for a period of time during 
which the presence of the grid fault is detected. This 
embodiment offers a compromise between ensured recharg 
ing of the bootstrap capacitors in the phase of bipolar 
actuation and an operation of the inverter as effective as 
possible in the phase of unipolar actuation, as occurs during 
three-level modulation, for example. 

In another embodiment of the method, the presence of the 
grid fault is detected as a function of a level of an rms value 
of a grid Voltage of the power Supply grid. The rms value of 
the grid voltage directly affects the drive level of the bridge 
Switches of the bridge arrangement and is therefore a Suit 
able criterion for the changeover between unipolar and 
bipolar actuation of the bridge switches. 
A grid fault tolerant inverter, according to the disclosure, 

for feeding electrical power into a power Supply grid com 
prises at least one bridge arrangement with bridge Switches. 
The inverter further comprises a pulse width modulation 
circuit for selectively either unipolar or bipolar actuation of 
the at least one bridge arrangement and a monitoring device 
for detecting grid faults. The inverter is configured to 
operate the at least one bridge arrangement at least tempo 
rarily by bipolar actuation in case a grid fault is detected, and 
to operate the at least one bridge arrangement by unipolar 
actuation in case no grid fault is detected. The attainable 
advantages correspond to those which are described in 
connection with the methods. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The disclosure will be explained in more detail below on 
the basis of embodiments with reference to three figures. 

In the figures: 
FIG. 1 shows a basic circuit diagram of a detail from a 

grid fault tolerant inverter, 
FIGS. 2a-2c show various examples, illustrated in graphs, 

of the output voltage of a bridge arrangement for different 
actuation patterns and drive levels, and 

FIG. 3 shows a flow chart of a method for operating an 
inverter. 

DETAILED DESCRIPTION 

FIG. 1 shows a basic circuit diagram of a detail from an 
inverter 1 for feeding electrical power into a power supply 
grid 3. By way of example, the inverter 1 can be part of a 
photovoltaic installation. A filter 2 is arranged between the 
inverter 1 and the power supply grid 3. The filter 2 can, for 
example, comprise a combination of inductive and capaci 
tive elements. The filter 2 forms a voltage course which is as 
sinusoidal as possible and, for this reason, is also referred to 
as sine-wave filter 2. The sine-wave filter 2 can be embodied 
as a separate element, as illustrated in the figure, or alter 
natively can also be integrated in the inverter 1. 

It is noted that further elements—not illustrated in the 
figure—can be provided between the inverter 1 and the 
power Supply grid 3. By way of example, Such elements can 
be switching parts or fuse parts. 

The inverter 1 is configured to feed into the power supply 
grid 3 on three phases. The number of three phases is 
intended to be understood as being merely by way of 
example; an inverter according to the disclosure and a 
method according to the disclosure can likewise be suitable 
for operation with any desired number of phases, in particu 
lar for single-phase operation. 

In accordance with the number of three phases, the 
inverter 1 has three bridge arrangements. For reasons of 
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4 
clarity, only one bridge arrangement 10 is illustrated in the 
figure. The bridge arrangements which are not shown are 
embodied essentially analogously to the one illustrated, 
although some of the components (for example the capaci 
tors 16, see below) do not have to be present in all of the 
bridge arrangements but rather can be used jointly by all of 
the bridge arrangements. 
The bridge arrangement 10 is connected via two inputs 17 

to a direct current source and has a DC voltage U, applied 
to it by the direct current source. When using the inverter 1 
in a photovoltaic installation, the direct current Source is a 
photovoltaic generator which is connected to the inverter 
either directly or indirectly with the interposition of a DC 
Voltage transformer. 
On the alternating current side, the bridge arrangement 10 

is connected via an output 18 to the sine-wave filter 2 and 
therefore to a phase of the power supply grid 3. The other 
two phases of the power Supply grid 3 are connected, as 
indicated in FIG. 1, to the further bridge arrangements 10 of 
the inverter 1, which are not shown. Sine-wave filters—not 
shown in the figure—are also provided in this case. It is also 
possible for all phases jointly to use a suitable polyphase 
sine-wave filter. 
The output signal from the inverter 1 is a clocked DC 

Voltage signal, wherein the clock frequency, that is to say the 
number of Switching cycles per second, can be in the range 
from one kilohertz to a few tens of kilohertz. A bridge 
arrangement which is configured as a half-bridge is provided 
in parallel with the inputs 17 of the inverter 1, the bridge 
arrangement having two bridge Switches 11 and 12 which 
are connected in series and each have an associated free 
wheeling diode 15. The center tap between the bridge 
switches 11 and 12 forms the output 18. The output 18 can 
have the negative or the positive potential at the inputs 17 
applied to it by means of the bridge switches 11 and 12. By 
way of example, IGBTs (insulated gate bipolar transistors) 
are used as bridge switches 11 and 12. However, other 
semiconductor power Switches can also be used, for 
example bipolar transistors or MOSFETs (metal-oxide semi 
conductor field-effect transistors). Depending on the type of 
transistor used, the freewheeling diode 15 arranged in anti 
parallel with the switching path of the transistor can be 
embodied as a separate component or can be already inte 
grated in the transistor. Two series-connected capacitors 16 
are likewise arranged in parallel with the inputs 17. The 
center tap between the capacitors 16 is connected to the 
output 18 via a bidirectional switch formed from two further 
bridge switches 13 and 14. Freewheeling diodes 15 are 
connected in parallel here, too. The capacitors 16 are used 
firstly to Smooth the input Voltage U, in the event of pulsed 
current draw by the inverter 1. Secondly, a virtual zero 
potential is established at the center tap of the capacitors, 
which Zero potential is between the potentials at the inputs 
17 and to which Zero potential the output 18 can be con 
nected via the further bridge switches 13 and 14 or the 
associated freewheeling diodes 15. 
Owing to the possibility of setting, depending on the 

switching state of the bridge switches 11-14, three different 
Voltage levels at the output 18, the bridge arrangement is 
also designated as three-level topology or, more precisely, 
three-level neutral-point clamped converter (3L-NPC). 

In order to actuate the bridge switches 11-14, an actuation 
circuit 19 is provided for each bridge arrangement 10, the 
circuit 19 having, inter alia, a so-called bootstrap circuit 20 
with bootstrap capacitors 21, 23 and bootstrap diodes 22, 24. 
As the reference-ground potential GND internal to the 
inverter, the negative potential at the inputs 17 is usually 
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selected. In order to actuate the bridge switches 11-14, a 
potential which is a few volts above the potential at the 
negative connection (emitter) thereof is required at the 
Switching input (gate) thereof. This is not problematic in the 
case of the bridge switch 11, the negative connection of 5 
which is at GND potential, for which reason it is also called 
a low-side bridge switch. In the case of the bridge switches 
12-14, however, the negative connection is at a potential 
which is higher than the GND potential by U/2, for which 
reason the bridge switches 12-14 are also called high-side 
bridge Switches. The potential necessary for Switching is 
built up in the bootstrap capacitors 21, 23 by the bootstrap 
circuit 20 during those periods of time in which the low-side 
bridge switch 11 is on, by virtue of the bootstrap capacitors 
being alternately charged via a reference potential, the 
bootstrap diodes 22, 24 and the low-side bridge switch 11 
and then being connected to the potential at the negative 
connection of the high-side bridge switches 12-14. 
A pulse width modulation (PWM) circuit 30 is further 

provided, which circuit generates actuation signals at control 
outputs 31 for the bridge switches 11-14 such that a pre 
defined course of a reference voltage, which is formed from 
a course of the grid Voltage of the power Supply grid 3, is 
reproduced. Hence the voltage profile that is output at the 
output 18 of the inverter 1 and is smoothed by means of the 
sine-wave filter 2 follows that of the grid voltage; the 
inverter 1 is in sync with the grid. 

FIG. 2a illustrates, by way of example, a course of an 
output voltage U at the output 18 of the bridge arrangement 
10, that is to say at the input of the sine-wave filter 2. The 
course shown is generated by the pulse width modulation 
circuit 30 at the control outputs 31 using an appropriate 
actuation pattern for the four switches 11-14. The depen 
dency of the output voltage U on a time t for the duration T 
of a period of the grid frequency is shown. 
The curve course emerges from the Switching states of the 

bridge Switches 11-14, that is to say depending on whether 
the bridge switch 11, the bridge switch 12 or one of the 
bridge switches 13 or 14 is on. 

FIG. 2a shows actuation in the case of three-level modu 
lation at a high drive level, as occurs in feed-in mode at full 
grid voltage. Since, within each half-cycle of the grid 
voltage, that is to say in the periods of time 0<tsT/2 and 
T/2<ts.T. in each case as a complement to the bridge 
switches 13 and 14, only either the bridge switch 11 or the 
bridge Switch 12 is on, the actuation is also designated as 
unipolar. The times in which the low-side bridge switch 11 
is on are, on average, Sufficiently long to build up a Sufficient 
amount of charge in the bootstrap capacitors 21, 23, with the 
result that the high-side bridge switches 12-14 can be 
actuated in the following half-cycle. 

FIG.2b illustrates, in the same way as FIG. 2a, a course 
of the output voltage U of the bridge arrangement 10, this 
case involving the use of actuation with three-level modu 
lation at a low drive level. According to the prior art, Such 
a situation arises in the case of a low grid Voltage, for 
example in the case of a grid voltage dip in the event of a 
grid fault. The times during which the low-side bridge 
switch 11 is on are not sufficient in this case to build up a 
Sufficient amount of charge in the bootstrap capacitors, and 
so the high-side bridge switches cannot be actuated reliably 
in the following half-cycle. 

In the event of Such a fault, the operating method accord 
ing to the disclosure for an inverter provides for changeover 
from the unipolar actuation to bipolar actuation of two-level 
modulation. A corresponding course of the output voltage U 
owing to a bipolar actuation pattern is reproduced in FIG.2c, 
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6 
again in the same way as in FIGS. 2a and 2b. In the case of 
the bipolar actuation, the bridge switches 13, 14 are not 
switched on, whereas the bridge switches 11, 12 are 
switched on alternately. The average level of the output 
voltage results from the time ratio of the switched-on 
periods of the two bridge switches 11, 12, also known as the 
duty ratio. At only a low output voltage, the duty ratio 
deviates only slightly from the value 1:1. Therefore, the 
low-side bridge Switch 11 is on, on average, for approxi 
mately the duration of half of one clock period per clock 
period. Hence, the bipolar actuation results in, on average, 
Sufficiently long times for charging the bootstrap capacitors 
21, 23, even at a low drive level. 

FIG. 3 shows a schematic flow chart of an embodiment of 
an operating method for an inverter, as can be performed by 
the inverter 1 shown in FIG. 1, for example. The method is 
described by way of example below with reference to FIG. 
1. The reference signs used correspondingly relate to FIG. 1. 
At S1 of the method, unipolar actuation of the bridge 

switches 11-14 of a bridge arrangement 10 is initially 
established. The inverter 1 is operated (clocked) using the 
unipolar actuation. At S2, an rms voltage Ueff of the power 
Supply grid 3 is then determined during the unipolar actua 
tion, for example, for the phase to which the corresponding 
bridge Switching arrangement 10 is connected. 
At S3, the measured rms voltage Ueff is compared with a 

first predefined threshold voltage Usu, also called lower 
threshold voltage. If it was determined at S3 that the rms 
voltage Ueff is greater than the first threshold voltage Usu, 
the method branches back to S1. The inverter 1 is therefore 
operated further with unipolar actuation. If, however, it is 
determined at S3 that the rms voltage Ueff is less than or 
equal to the first threshold voltage Usu, the method is 
continued at S4. 
At S4, bipolar actuation of the bridge switches 11-14 of 

the bridge arrangement 10 is set up and the inverter 1 is 
consequently operated (clocked) with the bipolar actuation 
of the bridge switches 11-14. At S5, the rms voltage Ueff of 
the power Supply grid 3 is then again determined during the 
bipolar actuation and, at S6, is compared with a second 
predefined threshold voltage Uso, also called upper thresh 
old Voltage. 

If it is determined at S6 that the rms voltage Ueff is less 
than or equal to the second threshold Voltage Uso, the 
method branches back to S4, in which the inverter 1 is 
operated further with bipolar actuation. If, however, it is 
determined at S6 that the rms voltage Ueff is greater than the 
second threshold voltage Uso, the method branches back to 
S1, as a result of which a changeover to the unipolar 
actuation again is made. 
The threshold voltages Usu, Uso therefore define limit 

values for the rms Voltage of a phase of the power Supply 
grid 3, which limit values are used to detect a grid fault. 
While a grid fault defined in this way is detected, a change 
over to the bipolar actuation of the bridge switches is made. 
In this case, the second threshold Voltage Uso is in one 
embodiment (slightly) larger than the first threshold voltage 
Usu, as a result of which a changeover hysteresis is 
achieved. This prevents uncontrolled alternation between 
the unipolar and bipolar actuation if the level of the rms 
voltage Ueff is precisely in the range of the threshold values. 
It is noted that the presence of a grid fault within the 
meaning of the disclosure as well as the level of the 
threshold voltages Usu, Uso are defined for sufficient charg 
ing of the bootstrap capacitors 21, 23. Nevertheless, the 
definition of the circumstances under which a grid fault is 



US 9,667,170 B2 
7 

present within the meaning of the method according to the 
disclosure can match other definitions of grid faults, for 
example from grid codes. 

In the embodiment of the method illustrated in FIG. 3, it 
is accordingly provided that a changeover from the unipolar 
to the bipolar actuation will be made for the entire duration 
of a grid fault. Alternatively, provision may be made for 
continual changeover between unipolar and bipolar actua 
tion for the duration of the grid fault. In this case, the 
intervals in which one or the other actuation occurs may be 
as short as the duration of one period of the PWM method 
itself or else can be chosen to be longer by any desired 
amount, an upper limit for the interval length of the unipolar 
actuation being limited by the aforesaid problems in the 
prior art. There may be provision, in intervals in which the 
rms output voltage of the inverter 1 during unipolar actua 
tion is equal to Zero, for bipolar clock cycles with a duty 
ratio of exactly 1:1 to be inserted, as a result of which the 
charging of the bootstrap capacitors is ensured. Alterna 
tively, by means of a duty ratio which deviates from the 
value 1:1, rms output Voltages other than Zero can be 
attained even in the intervals of bipolar actuation. 

In order to implement one of the aforesaid methods, a grid 
monitoring device 40 is provided for the inverter 1 illus 
trated in FIG. 1, the grid monitoring device 40 being 
connected to the power Supply grid 3 via a reference-signal 
input 41, wherein this can be done by means of an interposed 
transmission network. The grid monitoring device 40 moni 
tors at least the time course of the voltages of the power 
Supply grid 3 and detects a grid fault situation on the basis 
of predefined, possibly normalized criteria. The grid fault 
situation is signaled by means of an error signal at an error 
signal output 42. The grid monitoring device 40 can be 
integrated in the inverter 1 or else can be a separate, possibly 
central device. 
The error signal output 42 is connected to the pulse width 

modulation circuit 30, wherein the latter is designed to 
change over from unipolar actuation to bipolar actuation of 
the bridge arrangement depending on the error signal. The 
changeover can take place, according to the abovedescribed 
different embodiments of the method, permanently for the 
duration of a grid fault, or alternately during the period of the 
grid fault. 
As an alternative to the design reproduced in FIG. 1, two 

separate pulse width modulation circuits can also be present, 
one for the unipolar and one for the bipolar actuation, 
wherein a changeover unit forwards the actuation signals 
from one or the other pulse width modulation circuit to the 
bootstrap circuit depending on the error signal. 

The invention claimed is: 
1. A method for operating an inverter having a bootstrap 

circuit comprising at least one bootstrap capacitor and at 
least one bridge arrangement that is actuated in a modulated 
manner for feeding electrical power into a power Supply 
grid, comprising: 

operating the inverter by unipolar actuation of the at least 
one bridge arrangement; 

monitoring the power Supply grid for the presence of a 
grid fault; and 

at least temporarily operating the inverter by bipolar 
actuation of the at least one bridge arrangement in a 
continuous Switching manner for Sufficiently long 
times for charging the at least one bootstrap capacitor 
Such that recharging of the bootstrap capacitor is 
ensured if a grid fault is detected. 
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2. The method as claimed in claim 1, wherein the inverter 

is operated by bipolar actuation of the at least one bridge 
arrangement for a period of time during which the presence 
of the grid fault is detected. 

3. The method as claimed in claim 1, wherein the inverter 
is alternately operated by unipolar and bipolar actuation of 
the at least one bridge arrangement for a period of time 
during which the presence of the grid fault is detected. 

4. The method as claimed in claim 1, wherein the unipolar 
actuation results from a three-level modulation. 

5. The method as claimed in claim 1, wherein the presence 
of the grid fault is detected as a function of a level of an rms 
value of a grid Voltage of the power Supply grid. 

6. The method as claimed in claim 5, wherein a grid fault 
is detected as soon as the rms value is below a first threshold 
Voltage. 

7. The method as claimed in claim 6, wherein a grid fault 
is detected as long as the rms value is below a second 
threshold voltage, wherein the second threshold voltage is 
greater than the first threshold voltage. 

8. A grid fault tolerant inverter for feeding electrical 
power into a power Supply grid, comprising: 

at least one bridge arrangement with bridge Switches; 
a bootstrap circuit comprising at least one bootstrap 

capacitor; 
a pulse-width modulation circuit configured to selectively 

actuate the at least one bridge arrangement in one of a 
unipolar or bipolar fashion; and 

a monitoring device configured to detect grid faults, 
wherein the pulse-width modulation circuit is configured 

to operate the at least one bridge arrangement at least 
temporarily by bipolar actuation for Sufficiently long 
times for charging the at least one bootstrap capacitor 
Such that recharging of the bootstrap capacitors is 
ensured in case a grid fault is detected, and to operate 
the at least one bridge arrangement by unipolar actua 
tion in case no grid fault is detected. 

9. The inverter of claim 8, wherein the pulse-width 
modulation circuit is configured to Switch from a unipolar 
actuation of the at least one bridge arrangement to a bipolar 
actuation of the at least one bridge arrangement if an rms 
value of a grid Voltage of the power Supply grid is less than 
a first threshold value. 

10. The inverter of claim 9, wherein the pulse-width 
modulation circuit is configured to switch from the bipolar 
actuation back to the unipolar actuation if the rms value of 
the grid Voltage of the power Supply grid is greater than a 
second threshold value, wherein the second threshold value 
is greater than the first threshold value and a difference 
between the first and second threshold values represents a 
changeover hysteresis of the inverter. 

11. The inverter of claim 8, wherein the pulse-width 
modulation circuit is configured to alternately switch 
between a unipolar actuation of the at least one bridge 
arrangement and a bipolar actuation of the at least one bridge 
arrangement if an rms value of a grid voltage of the power 
Supply grid is less than a first threshold value. 

12. An inverter, comprising: 
a bridge arrangement configured to operate in a unipolar 

drive mode or a bipolar drive mode: 
a bootstrap circuit comprising at least one bootstrap 

capacitor; 
a grid monitor circuit configured to evaluate a status of a 

power Supply grid at an output of the bridge arrange 
ment and output an evaluation signal based thereon; 
and 
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a pulse-width modulation circuit configured to generate 
mode control signals to the bridge arrangement to 
dictate one of the unipolar drive mode or the bipolar 
drive mode for at least a duration of a period of a grid 
frequency based on the evaluation signal Such that the 
bridge arrangement is operated in bipolar drive mode 
for Sufficiently long times for charging the at least one 
bootstrap capacitor and recharging of the bootstrap 
capacitors is ensured if the grid monitor indicates a grid 
fault. 

13. The inverter of claim 12, wherein the pulse-width 
modulation circuit is configured to generate mode control 
signals that dictate the unipolar drive mode upon an initial 
ization of the inverter. 

14. The inverter of claim 12, wherein the evaluation signal 
comprises an rms value of a grid voltage of the power Supply 
grid. 

15. The inverter of claim 14, wherein the pulse-width 
modulation circuit is configured to generate control signals 
that change over the unipolar drive mode to the bipolar drive 
mode if the rms value of the grid voltage of the power supply 
grid is less than a first threshold value. 
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16. The inverter of claim 15, wherein the pulse-width 

modulation circuit is further configured to generate control 
signals that change over the bipolar drive mode back to the 
unipolar drive mode if the rms value of the grid voltage of 
the power Supply grid is greater than a second threshold 
value, wherein the second threshold value is greater than the 
first threshold value. 

17. The inverter of claim 16, wherein a difference between 
the first and second threshold values represents a changeover 
hysteresis of the inverter. 

18. The inverter of claim 14, wherein the pulse-width 
modulation circuit is configured to generate control signals 
that change over between the unipolar drive mode and an 
alternating mode including both the unipolar drive mode and 
the bipolar drive mode if the rms value of the grid voltage 
of the power supply grid is less than a first threshold value. 

19. The method as claimed in claim 1, wherein the bipolar 
actuation of the inverter further comprises operating by 
bipolar actuation for at least a duration of a period of a grid 
frequency. 


