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Description 

Method for identifying arcing faults and circuit 

breaker 

 

The invention relates to methods for identifying arcing 5 

faults within an electrical circuit having a system 

frequency, an electrical current and an electrical 

voltage, and to a circuit breaker operating according 

thereto. 

 10 

So-called arcing faults can occur within an electrical 

circuit. Arcing faults are undesired currents between 

at least one element of the electrical circuit and a 

further element, a potential difference existing 

between the two elements. Usually, the two elements are 15 

not in direct electrical contact, rather there is 

normally an insulation between them. If the insulation 

is defective owing to the fact that, for example, it 

has become porous on account of aging or has been at 

least partly removed on account of mechanical action, 20 

then it is possible for a further substance to 

penetrate between the two elements and settle there. 

Said substance is can be liquid, for example water, or 

gaseous, in particular air. On account of the lack of 

insulation effect, in the case of the currents and/or 25 

voltages occurring within the electrical circuit it is 

possible for an electrical flashover, the arcing fault, 

to occur between the two elements. 

 

A distinction is drawn between three different types of 30 

arcing faults, also called arc. In the case of the so-

called wet arc, the penetrating substance is a liquid, 

usually water, which has a high electrical 

conductivity. The further element is usually 

electrically connected to ground or grounded and not 35 

necessarily part of the electrical circuit. On account 

of the high electrical conductivity and thus on account 

of the low electrical resistance of the liquid, 

Description Method for identifying arcing faults and circuit breaker 5 The invention relates to methods
for identifying arcing faults within an electrical circuit having a system frequency, an electrical current
and an electrical voltage, and to a circuit breaker operating according thereto. 10 So-called arcing
faults can occur within an electrical circuit. Arcing faults are undesired currents between at least one
element of the electrical circuit and a further element, a potential difference existing 15 between the
two elements. Usually, the two elements are not in direct electrical contact, rather there is normally an
insulation between them. If the insulation is defective owing to the fact that, for example, it has become
porous on account of aging or has been at 20 least partly removed on account of mechanical action,
then it is possible for a further substance to penetrate between the two elements and settle there. Said
substance is can be liquid, for example water, or gaseous, in particular air. On account of the lack of
25 insulation effect, in the case of the currents and/or voltages occurring within the electrical circuit it is
possible for an electrical flashover, the arcing fault, to occur between the two elements. 30 A
distinction is drawn between three different types of arcing faults, also called arc. In the case of the
so-called wet arc, the penetrating substance is a liquid, usually water, which has a high electrical
conductivity.Thefurtherelementisusually 35 electrically connected to ground or grounded and not
necessarily part of the electrical circuit. On account of the high electrical conductivity and thus on
account of the low electrical resistance of the liquid,  comparatively high currents can occur between
the two elements, which can lead to an impairment of possible loads of the electrical circuit. 5In the
case of a so-called parallel arc,the penetrating substance is a gas, in particular air. The further element
is usually electrically connected to ground or grounded and not necessarily part of the electrical circuit.
On account of the electric field 10 between the two elements, the gas is ionized and an electrical
current can flow between the two elements. Such a flashover is possible already at potential
differences of approximately 30 volts. On account of the comparatively poor electrical conductivity of
the 15 ionized gas, the electrical current between the two elements is not constant, but rather at high
frequency, which leads to a high thermal charging of the two elements, of the substance and/or of their
respective environment. The temperatures occurring in this case 
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comparatively high currents can occur between the two 

elements, which can lead to an impairment of possible 

loads of the electrical circuit. 

 

In the case of a so-called parallel arc, the 5 

penetrating substance is a gas, in particular air. The 

further element is usually electrically connected to 

ground or grounded and not necessarily part of the 

electrical circuit. On account of the electric field 

between the two elements, the gas is ionized and an 10 

electrical current can flow between the two elements. 

Such a flashover is possible already at potential 

differences of approximately 30 volts. On account of 

the comparatively poor electrical conductivity of the 

ionized gas, the electrical current between the two 15 

elements is not constant, but rather at high frequency, 

which leads to a high thermal charging of the two 

elements, of the substance and/or of their respective 

environment. The temperatures occurring in this case 

reach as much as a few thousand degrees, with the 20 

result that further damage to the insulation, the 

elements and/or the respective environment is not ruled 

out. 

 

In aircraft, in particular, this risk is particularly 25 

great since installed cables are usually combined to 

form wiring harnesses. If the first element is one of 

these cables, an arcing fault occurring can damage the 

entire wiring harness and thus jeopardize the operating 

safety of the aircraft. Furthermore, it is possible for 30 

elements surrounding the wiring harness or the wiring 

harness itself to catch fire. 

 

A further type of arcing fault is the serial arc. In 

the case of the latter, the further element is the 35 

first element itself, which is usually a cable. The 

flashover takes place along the cable, the substance 

that penetrated usually being air, which is in 

20 reach as much as a few thousand degrees, with the result that further damage to the insulation, the
elements and/or the respective environment is not ruled out. 25In aircraft, in particular, this risk is
particularly great since installed cables are usually combined to form wiring harnesses. If the first
element is one of these cables, an arcing fault occurring can damage the entire wiring harness and
thus jeopardize the operating  30 safety of the aircraft. Furthermore, it is possible for elements
surrounding the wiring harness or the wiring harness itself to catch fire. A further type of arcing fault is
the serial arc. In 35 the case of the latter, the further element is the first element itself, which is usually
a cable. The flashover takes place along the cable, the substance that penetrated usually being air,
which is in electrical contact with the cable as a result of an insulation that has become porous. The
mechanism leading to this arcing fault is comparable with the parallel arc and likewise also the effects
thereof. 5 The invention is based on the object of specifying both a particularly suitable method for
identifying arcing faults within an electrical circuit having a system frequency, an electrical current and
an electrical 10 voltage, and a particularly suitable circuit breaker. The object relating to the method is
achieved according to the invention by means of the features of claims 1. The dependent claim
referring back thereto relates to 15 an advantageous development. Hereinafter, an interference signal
is understood to mean a deviation of an actual value of an electrical current from an associated
desired value. The deviation 
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electrical contact with the cable as a result of an 

insulation that has become porous. The mechanism 

leading to this arcing fault is comparable with the 

parallel arc and likewise also the effects thereof. 

 5 

The invention is based on the object of specifying both 

a particularly suitable method for identifying arcing 

faults within an electrical circuit having a system 

frequency, an electrical current and an electrical 

voltage, and a particularly suitable circuit breaker. 10 

 

The object relating to the method is achieved according 

to the invention by means of the features of claims 1. 

The dependent claim referring back thereto relates to 

an advantageous development. 15 

 

Hereinafter, an interference signal is understood to 

mean a deviation of an actual value of an electrical 

current from an associated desired value. The deviation 

has a time duration and a specific frequency during 20 

said time duration, wherein the deviation can also have 

a number of frequencies or a frequency band during this 

time span. It is assumed below that an interference 

signal comprises only one frequency, but the 

interference signal can also comprise a plurality of 25 

frequencies. 

 

If the frequency of the deviations are below an LF1 

frequency, and meanwhile the electrical current lies 

above an LF1 limit threshold, then this interference 30 

signal is designated as LF1 signal. An LF2 signal is 

understood to mean an interference signal whose 

frequency is lower than an LF2 frequency, while at the 

same time the current intensity is greater than an LF2 

limit threshold. The length of the LF1 signal and the 35 

length of the LF2 signal denote the time duration of 

the interference signal having the respective 

parameters above. 

20 has a time duration and a specific frequency during said time duration, wherein the deviation can
also have a number of frequencies or a frequency band during this time span. It is assumed below that
an interference signal comprises only one frequency, but the 25 interference signal can also comprise
a plurality of frequencies. If the frequency of the deviations are below an LF1 frequency, and
meanwhile the electrical current lies 30 above an LF1 limit threshold, then this interference signal is
designated as LF1 signal. An LF2 signal is understood to mean an interference signal whose
frequency is lower than an LF2 frequency, while at the same time the current intensity is greater than
an LF2 35 limit threshold. The length of the LF1 signal and the length of the LF2 signal denote the time
duration of the interference signal having the respective parameters above.  An HF2 signal denotes a
number of interference signals which have a frequency below an HF2 frequency. In this case,the time
interval between twosuccessive 5 interference signals is less than an HF2 time, and the number of
interference signals is greater than an HF2 number. If a further interference signal having a frequency
below the HF2 frequency occurs within a time span which is less than the HF2 time after the last 10
interference signal of an HF2 signal, then the further interference signal is counted as being part of the
HF2 signal and the length of the HF2 signal is correspondingly lengthened. This has the effect, inter
alia, that the time interval between two successive HF2 15signals is greater than the HF2 time. If a
number of time periods within which at least one Hf2 signal in each case is present directly succeed
one another, then this is designated as an accumulation. In 20 this case, the length of each of the time
periods amounts to an accumulation length. The number of accumulations is greater than or equal to
an accumulation number. If a further HF2 signal occurs in a further time period having a temporal
length 25 corresponding to the accumulation length after the last time period of an accumulation
containing an HF2 signal, then the time period containing the further HF2 signal is counted as being
part of the accumulation and the length of the accumulation is correspondingly 



 - 4 -  

 

 

An HF2 signal denotes a number of interference signals 

which have a frequency below an HF2 frequency. In this 

case, the time interval between two successive 

interference signals is less than an HF2 time, and the 5 

number of interference signals is greater than an HF2 

number. If a further interference signal having a 

frequency below the HF2 frequency occurs within a time 

span which is less than the HF2 time after the last 

interference signal of an HF2 signal, then the further 10 

interference signal is counted as being part of the HF2 

signal and the length of the HF2 signal is 

correspondingly lengthened. This has the effect, inter 

alia, that the time interval between two successive HF2 

signals is greater than the HF2 time. 15 

 

If a number of time periods within which at least one 

Hf2 signal in each case is present directly succeed one 

another, then this is designated as an accumulation. In 

this case, the length of each of the time periods 20 

amounts to an accumulation length. The number of 

accumulations is greater than or equal to an 

accumulation number. If a further HF2 signal occurs in 

a further time period having a temporal length 

corresponding to the accumulation length after the last 25 

time period of an accumulation containing an HF2 

signal, then the time period containing the further HF2 

signal is counted as being part of the accumulation and 

the length of the accumulation is correspondingly 

lengthened. 30 

 

It is possible, in particular, for an interference 

signal to contribute to a number of the abovementioned 

signals and/or the accumulation. Furthermore, it is 

assumed hereinafter that, if a signal starts a time 35 

period, a time span, a temporal phase or a temporal 

period, or the time period, the time span, the temporal 

phase or the temporal period is started by means of the 

30 lengthened. It is possible, in particular, for an interference signal to contribute to a number of the
abovementioned signals and/or the accumulation. Furthermore, it is 35 assumed hereinafter that, if a
signal starts a time period, a time span, a temporal phase or a temporal period, or the time period, the
time span, the temporal phase or the temporal period is started by means of the  signal, the signal is
counted as being part of the time period, the time span, the temporal phase or the temporal period,
that is to say lies within the time period, the time span, the temporal phase or the 5 temporal period.
The method uses a counter designated hereinafter as WET' accumulation counter. At the start of the
method, the WET' accumulation counter is set to zero (0). 10 Whenever the WET' accumulation
counter is zero (0), if an accumulation is identified, the WET' accumulation counter is incremented by
one (1). In other words, the counter reading of the WET' accumulation counter is incremented by one
(1) as soon as an accumulation is 15 identified within the electrical current of the electrical circuit. With
each further identified accumulation, the counter reading of the WET' accumulation counter is
incremented by one (1) as long as the time interval between two successive 20 accumulations is
greater than a first accumulation time and less than a second accumulation time. If this is not the case,
then the WET' accumulation counter is reset to zero (0). 25 If the counter reading of the WET'
accumulation counter reaches an accumulation value, then a waiting period is started and the counter
reading of the WET' accumulation counter is not changed further in particular during the waiting
period. If, during the 30 waiting period, two successive accumulations have a time interval which is
less than a third accumulation time, then the waiting period is terminated and the WET' accumulation
counter is set to zero (0). Likewise, at least one LF1 signal, preferably one, two or three 35 LF1
signals, leads to a termination of the waiting period and a resetting of the WET' accumulation counter
to zero (0). If the waiting period ends regularly, that is to say if the waiting period is not terminated,
then 
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signal, the signal is counted as being part of the time 

period, the time span, the temporal phase or the 

temporal period, that is to say lies within the time 

period, the time span, the temporal phase or the 

temporal period. 5 

 

The method uses a counter designated hereinafter as 

WET1 accumulation counter. At the start of the method, 

the WET1 accumulation counter is set to zero (0). 

Whenever the WET1 accumulation counter is zero (0), if 10 

an accumulation is identified, the WET1 accumulation 

counter is incremented by one (1). In other words, the 

counter reading of the WET1 accumulation counter is 

incremented by one (1) as soon as an accumulation is 

identified within the electrical current of the 15 

electrical circuit. With each further identified 

accumulation, the counter reading of the WET1 

accumulation counter is incremented by one (1) as long 

as the time interval between two successive 

accumulations is greater than a first accumulation time 20 

and less than a second accumulation time. If this is 

not the case, then the WET1 accumulation counter is 

reset to zero (0). 

 

If the counter reading of the WET1 accumulation counter 25 

reaches an accumulation value, then a waiting period is 

started and the counter reading of the WET1 

accumulation counter is not changed further in 

particular during the waiting period. If, during the 

waiting period, two successive accumulations have a 30 

time interval which is less than a third accumulation 

time, then the waiting period is terminated and the 

WET1 accumulation counter is set to zero (0). Likewise, 

at least one LF1 signal, preferably one, two or three 

LF1 signals, leads to a termination of the waiting 35 

period and a resetting of the WET1 accumulation counter 

to zero (0). If the waiting period ends regularly, that 

is to say if the waiting period is not terminated, then 

an arcing fault is reported after the waiting period has elapsed. If an LF2 signal having a duration
longer than an LF2 5 limit length is measured within the electrical current, the WET' accumulation
counter is suitably set to zero (0) and left at zero (0) for a parallel time period. Therefore, the WET'
accumulation counter is not incremented by one (1) during the parallel time period 10 if an
accumulation is identified in the meantime. In the case where such an LF2 signal is measured during
the waiting period, the latter is terminated and the WET' accumulation counter is set to zero (0) and
likewise left at zero (0) for the parallel time period. 15 The parallel time period is ended whenever an
LF2 signal having a length shorter than the LF2 limit length is measured during the parallel time
period. Likewise, the parallel time period is terminated 20 whenever the electrical voltage was less
than a termination voltage for a first termination time span, or whenever no LF2 signal was measured
for a time period having the length of a second termination time span. 25 By contrast, an arcing fault is
reported if a number of HF2 signals was measured within the parallel time period, the time interval
between two successive HF2 signals in each case being greater than or equal to a 30 first arcing fault
time span. In this case, one of the intervals between two of the HF2 signals is greater than or equal to
a second arcing fault time span, the latter being greater than or equal to the first arcing fault time span.
35 The number of HF2 signals which lead to a reported arcing fault is dependent on possible LF2
signals within a third arcing fault time span. The third arcing  fault time span denotes the temporally
first section of the parallel time period. If a number of LF2 signals which lies between a second 
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an arcing fault is reported after the waiting period 

has elapsed. 

 

If an LF2 signal having a duration longer than an LF2 

limit length is measured within the electrical current, 5 

the WET1 accumulation counter is suitably set to zero 

(0) and left at zero (0) for a parallel time period. 

Therefore, the WET1 accumulation counter is not 

incremented by one (1) during the parallel time period 

if an accumulation is identified in the meantime. In 10 

the case where such an LF2 signal is measured during 

the waiting period, the latter is terminated and the 

WET1 accumulation counter is set to zero (0) and 

likewise left at zero (0) for the parallel time period. 

 15 

The parallel time period is ended whenever an LF2 

signal having a length shorter than the LF2 limit 

length is measured during the parallel time period. 

Likewise, the parallel time period is terminated 

whenever the electrical voltage was less than a 20 

termination voltage for a first termination time span, 

or whenever no LF2 signal was measured for a time 

period having the length of a second termination time 

span. 

 25 

By contrast, an arcing fault is reported if a number of 

HF2 signals was measured within the parallel time 

period, the time interval between two successive HF2 

signals in each case being greater than or equal to a 

first arcing fault time span. In this case, one of the 30 

intervals between two of the HF2 signals is greater 

than or equal to a second arcing fault time span, the 

latter being greater than or equal to the first arcing 

fault time span. 

 35 

The number of HF2 signals which lead to a reported 

arcing fault is dependent on possible LF2 signals 

within a third arcing fault time span. The third arcing 

5 arcing fault number and a third arcing fault number inclusive is measured within the third arcing fault
time span, then the number of HF2 signals leading to the reporting is greater than or equal to a first
arcing fault number. In particular, the third arcing 10 fault number is greater than the second arcing
fault number. If a number of LF2 signals which is greater than the third arcing fault number was
measured within the third arcing fault time span, then the arcing fault is reported only after the
measurement of a number of 15 HF2 signals that is greater than or equal to a fourth arcing fault
number. The object relating to the method is likewise achieved by means of the features of
independent claim 3. The 20 dependentclaimsreferringtheretorelateto advantageous developments
and configurations. The method uses a counter designated hereinafter as WEI2 accumulation counter,
and an LF1 counter. Upon the 25 start of the method, the WEI2 accumulation counter and the LF1
counter are in each case set to zero (0). If the WEI2 accumulation counter is zero (0) and an
accumulation is identified, the WEI2 accumulation counter is incremented by one (1). In other words,
the 30 counter reading of the WEI2 accumulation counter is incremented by one (1) as soon as an
accumulation is identified within the electrical current of the electrical circuit. With each further
identified accumulation, the counter reading of the WEI2 35 accumulation counter is incremented by
one (1) as long as the time interval between two successive accumulations is less than the third
accumulation time. If no accumulation is measured after one of the  accumulations for a time period
that is greater than a third accumulation time, then either the WEI2 accumulation counter is set to zero
(0) if the counter reading of the WEI2 accumulation counter is less than 5 or equal to a first WEI2 limit
value, or an LF period is started if the counter reading of the WEI2 accumulation counter is greater
than the first WEI2 limit value. In particular, the counter reading of the WEI2 accumulation counter is
not incremented further 10 within the LF period. Each LF1 signal measured within the LF period leads
to an incrementing of the LF1 counter by one (1). If the counter reading of the LF1 counter exceeds a
WEI2 limit 
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fault time span denotes the temporally first section of 

the parallel time period.  

 

If a number of LF2 signals which lies between a second 

arcing fault number and a third arcing fault number 5 

inclusive is measured within the third arcing fault 

time span, then the number of HF2 signals leading to 

the reporting is greater than or equal to a first 

arcing fault number. In particular, the third arcing 

fault number is greater than the second arcing fault 10 

number. If a number of LF2 signals which is greater 

than the third arcing fault number was measured within 

the third arcing fault time span, then the arcing fault 

is reported only after the measurement of a number of 

HF2 signals that is greater than or equal to a fourth 15 

arcing fault number. 

 

The object relating to the method is likewise achieved 

by means of the features of independent claim 3. The 

dependent claims referring thereto relate to 20 

advantageous developments and configurations. 

 

The method uses a counter designated hereinafter as 

WET2 accumulation counter, and an LF1 counter. Upon the 

start of the method, the WET2 accumulation counter and 25 

the LF1 counter are in each case set to zero (0). If 

the WET2 accumulation counter is zero (0) and an 

accumulation is identified, the WET2 accumulation 

counter is incremented by one (1). In other words, the 

counter reading of the WET2 accumulation counter is 30 

incremented by one (1) as soon as an accumulation is 

identified within the electrical current of the 

electrical circuit. With each further identified 

accumulation, the counter reading of the WET2 

accumulation counter is incremented by one (1) as long 35 

as the time interval between two successive 

accumulations is less than the third accumulation time. 

If no accumulation is measured after one of the 

15 value, then an arcing fault is reported. If the counter reading is less than the WEI2 limit value after
the LF period has elapsed, the WEI2 accumulation counter and the LF1 counter are in each case set
to zero (0). 20 In one expedient embodiment of the invention, the electrical voltage is monitored. If, for
a time period that is longer than a second SPG time span, the electrical voltage is less than an SPG
voltage, then the WEI2 accumulation counter and the LF1 counter are 25 set to zero (0). In this case,
the SPG voltage is advantageously constant, but can likewise be a variable threshold value below or
above a desired voltage. The two counters are likewise reset if the lengths of two successive high time
spans differ by more than a third 30 SPG time span. The term high time spans denotes the time span
within which the voltage is greater than the SPG voltage. If appropriate, in both cases the LF period is
terminated if the latter has already begun. If the two counters should be set to zero (0) on 35 account
of the electrical voltage, then the WEI2 accumulation counter and the LF1 counter are subsequently
not altered for a first SPG time span.  Expediently, the WEI2 accumulation counter and the LF1
counter are reset to zero (0) and not altered during the subsequent parallel time period if an LF2 signal
is measured which has a length greater than the LF2 limit 5 length. In combination therewith, the LF
period is terminated if the latter has already begun. An arcing fault is reported if within the parallel time
period between all successive HF2 signals the time 10 interval is greater than or equal to the first
arcing fault time span, wherein one of the intervals is greater than or equal to the second arcing fault
time span. In this case, the number of HF2 signals which leads to the reporting is dependent on
possible LF2 15 signals which are measured within the third arcing fault time span of the parallel time
period in the electrical current. If the number of measured LF2 signals is greater than or equal to the
second arcing fault number and less than or equal to the third arcing 20 fault number, then the arcing
fault is reported if a number of HF2 signals which corresponds at least to the first arcing fault number
was measured within the parallel time period. If the number of measured LF2 signals is greater than
the third arcing fault number, 25 then the arcing fault is reported only after a number of HF2 signals
that is greater than or equal to the fourth arcing fault number. The parallel time period is ended and no
arcing fault 30 is reported if, during the parallel time period, the length of an LF2 signal is shorter than
the LF2 limit length or no LF2 signal was measured for a time period having a length corresponding at
least to the length of the second termination time span. If the electrical 35 voltage should be less than
the termination voltage within the parallel time period for the first termination time span, then the
parallel time period is ended and no arcing fault is reported either.  
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accumulations for a time period that is greater than a 

third accumulation time, then either the WET2 

accumulation counter is set to zero (0) if the counter 

reading of the WET2 accumulation counter is less than 

or equal to a first WET2 limit value, or an LF period 5 

is started if the counter reading of the WET2 

accumulation counter is greater than the first WET2 

limit value. In particular, the counter reading of the 

WET2 accumulation counter is not incremented further 

within the LF period. 10 

 

Each LF1 signal measured within the LF period leads to 

an incrementing of the LF1 counter by one (1). If the 

counter reading of the LF1 counter exceeds a WET2 limit 

value, then an arcing fault is reported. If the counter 15 

reading is less than the WET2 limit value after the LF 

period has elapsed, the WET2 accumulation counter and 

the LF1 counter are in each case set to zero (0). 

 

In one expedient embodiment of the invention, the 20 

electrical voltage is monitored. If, for a time period 

that is longer than a second SPG time span, the 

electrical voltage is less than an SPG voltage, then 

the WET2 accumulation counter and the LF1 counter are 

set to zero (0). In this case, the SPG voltage is 25 

advantageously constant, but can likewise be a variable 

threshold value below or above a desired voltage. The 

two counters are likewise reset if the lengths of two 

successive high time spans differ by more than a third 

SPG time span. The term high time spans denotes the 30 

time span within which the voltage is greater than the 

SPG voltage. If appropriate, in both cases the LF 

period is terminated if the latter has already begun. 

If the two counters should be set to zero (0) on 

account of the electrical voltage, then the WET2 35 

accumulation counter and the LF1 counter are 

subsequently not altered for a first SPG time span. 

 

- 10 - The object relating to the method is likewise achieved by means of the features of independent
claim 6. The dependentclaimsreferringtheretorelateto 5 advantageous developments and
configurations. The method provides for using a serial time period. If an HF2 signal is registered
outside the serial time period in the electrical current, then the serial time 10 period is started. The LF1
signals possibly present in the electrical current are counted in the serial time period. In this case, only
those LF1 signals are counted between which there is a time period lying between a fifth termination
time span and a sixth 15 termination time span, the fifth termination time span being less than the sixth
termination time span. In a first measurement phase of the serial time period, which begins with the
start of the serial time period, the HF2 signals possibly present in the electrical 20 current are counted.
In this case, only those HF2 signals are counted whose time interval relative to the respective
preceding HF2 signal lies between a fourth termination time span and a third termination time span,
the fourth termination time span being less than 25 the third termination time span. If one of the
intervals should be greater than the third termination time span, then the first measurement phase is
terminated and the serial time period is also ended. 30 If the number of HF2 signals counted within the
first measurement phase is equal to a first serial number, wherein the HF2 signal starting the serial
time period is counted among the number of counted HF2 signals, then a holding period is started. In
particular, the 35 first measurement phase is ended if the number of 
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Expediently, the WET2 accumulation counter and the LF1 

counter are reset to zero (0) and not altered during 

the subsequent parallel time period if an LF2 signal is 

measured which has a length greater than the LF2 limit 

length. In combination therewith, the LF period is 5 

terminated if the latter has already begun. 

 

An arcing fault is reported if within the parallel time 

period between all successive HF2 signals the time 

interval is greater than or equal to the first arcing 10 

fault time span, wherein one of the intervals is 

greater than or equal to the second arcing fault time 

span. In this case, the number of HF2 signals which 

leads to the reporting is dependent on possible LF2 

signals which are measured within the third arcing 15 

fault time span of the parallel time period in the 

electrical current. If the number of measured LF2 

signals is greater than or equal to the second arcing 

fault number and less than or equal to the third arcing 

fault number, then the arcing fault is reported if a 20 

number of HF2 signals which corresponds at least to the 

first arcing fault number was measured within the 

parallel time period. If the number of measured LF2 

signals is greater than the third arcing fault number, 

then the arcing fault is reported only after a number 25 

of HF2 signals that is greater than or equal to the 

fourth arcing fault number. 

 

The parallel time period is ended and no arcing fault 

is reported if, during the parallel time period, the 30 

length of an LF2 signal is shorter than the LF2 limit 

length or no LF2 signal was measured for a time period 

having a length corresponding at least to the length of 

the second termination time span. If the electrical 

voltage should be less than the termination voltage 35 

within the parallel time period for the first 

termination time span, then the parallel time period is 

ended and no arcing fault is reported either. 

measured HF2 signals is equal to the first serial number, and the holding period is started suitably
thereafter. In this case, in particular the first  measurement phase comprises that temporally last HF2
signal by means of which the number of measured HF2 signals corresponds to the first serial number,
since the temporally last HF2 signal ends the first 5 measurement phase and does not start the
holding period. After the holding period has elapsed, in a preferably directly following second
measurement phase, the HF2 10 signals possibly present in the electrical current are counted whose
time interval relative to the preceding HF2 signal lies between the fourth termination time span and the
third termination time span. If one of the intervals should be greater than the third termination 15 time
span, then the second measurement phase is terminated and the serial time period is also ended. In
particular, the temporally first HF2 signal of the second measurement phase is counted if the
temporally succeeding HF2 signal has in relation to the first a 20 time interval that lies between the
fourth termination time span and the third termination time span. If the number of HF2 signals counted
within the second measurement phase is equal to a second serial number, 25 the number of LF1
signals is checked. In particular, the second measurement phase is ended if the number of measured
HF2 signals is equal to the second serial number, and the serial time period is likewise ended suitably.
If the number of LF1 signals counted within 30 the serial time period is greater than a third serial
number, or if the number of LF1 signals counted within the serial time period is equal to the third serial
number, and no further LF1 signal was registered in the electrical current for at least the fifth
termination 35 time span after the last counted LF1 signal, an arcing fault is reported.  - 12 - In one
expedient embodiment of the invention, the electrical voltage is monitored. If, for a time period that is
longer than the second SPG time span, the electrical voltage is less than the SPG voltage, then 
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The object relating to the method is likewise achieved 

by means of the features of independent claim 6. The 

dependent claims referring thereto relate to 

advantageous developments and configurations. 5 

 

The method provides for using a serial time period. If 

an HF2 signal is registered outside the serial time 

period in the electrical current, then the serial time 

period is started. The LF1 signals possibly present in 10 

the electrical current are counted in the serial time 

period. In this case, only those LF1 signals are 

counted between which there is a time period lying 

between a fifth termination time span and a sixth 

termination time span, the fifth termination time span 15 

being less than the sixth termination time span. In a 

first measurement phase of the serial time period, 

which begins with the start of the serial time period, 

the HF2 signals possibly present in the electrical 

current are counted. In this case, only those HF2 20 

signals are counted whose time interval relative to the 

respective preceding HF2 signal lies between a fourth 

termination time span and a third termination time 

span, the fourth termination time span being less than 

the third termination time span. If one of the 25 

intervals should be greater than the third termination 

time span, then the first measurement phase is 

terminated and the serial time period is also ended. 

 

If the number of HF2 signals counted within the first 30 

measurement phase is equal to a first serial number, 

wherein the HF2 signal starting the serial time period 

is counted among the number of counted HF2 signals, 

then a holding period is started. In particular, the 

first measurement phase is ended if the number of 35 

measured HF2 signals is equal to the first serial 

number, and the holding period is started suitably 

thereafter. In this case, in particular the first 

5 the serial time period is ended if the latter has already begun and is not started for the first SPG time
span. In other words, an HF2 signal measured within the SPG time span does not lead to the serial
time period being started. If the lengths of two successive high 10 time spans differ by more than the
third SPG time span, then the serial time period is ended if the latter has already begun and is not
started for the first SPG time span. 15 Advantageously, the serial time period is ended if the latter has
already begun and in any case is not started for the parallel time period if an LF2 signal is measured
which has a duration longer than the LF2 limit length. If, during the parallel time period for a time 20
period having the length of the second termination time span, no LF2 signal was measured, or if the
length of a measured LF2 signal is less than the LF2 limit length, or if the electrical voltage was less
than the termination voltage for the first termination time 25 span, then the parallel time period is
ended. If, within the temporally first section of the parallel time period, having the length of the third
arcing fault time span, a number of LF2 signals, the LF2 30 signal that starts the parallel time period
likewise being counted among them, is counted which lies between the second arcing fault number
and the third arcing fault number inclusive and a number of HF2 signals is counted which is greater
than or equal to the first 35 arcing fault number, than an arcing fault is reported. If more LF2 signals
are measured in the first section, the LF2 signal that starts the parallel time period likewise being
counted among them here, then an arcing  
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measurement phase comprises that temporally last HF2 

signal by means of which the number of measured HF2 

signals corresponds to the first serial number, since 

the temporally last HF2 signal ends the first 

measurement phase and does not start the holding 5 

period. 

 

After the holding period has elapsed, in a preferably 

directly following second measurement phase, the HF2 

signals possibly present in the electrical current are 10 

counted whose time interval relative to the preceding 

HF2 signal lies between the fourth termination time 

span and the third termination time span. If one of the 

intervals should be greater than the third termination 

time span, then the second measurement phase is 15 

terminated and the serial time period is also ended. In 

particular, the temporally first HF2 signal of the 

second measurement phase is counted if the temporally 

succeeding HF2 signal has in relation to the first a 

time interval that lies between the fourth termination 20 

time span and the third termination time span. 

 

If the number of HF2 signals counted within the second 

measurement phase is equal to a second serial number, 

the number of LF1 signals is checked. In particular, 25 

the second measurement phase is ended if the number of 

measured HF2 signals is equal to the second serial 

number, and the serial time period is likewise ended 

suitably. If the number of LF1 signals counted within 

the serial time period is greater than a third serial 30 

number, or if the number of LF1 signals counted within 

the serial time period is equal to the third serial 

number, and no further LF1 signal was registered in the 

electrical current for at least the fifth termination 

time span after the last counted LF1 signal, an arcing 35 

fault is reported. 

 

- 13 - fault is reported only after at least a number of HF2 signals that is greater than or equal to the
fourth arcing fault number has been counted in the parallel time period. In both cases, only the HF2
signals whose 5 time interval relative to the respective directly preceding HF2 signal is greater than the
first arcing fault time span are counted within the parallel time period, and the arcing fault is reported
only if one of the intervals is greater than or equal to the second 10 arcing fault time span. The object
relating to the method is likewise achieved by means of the features of independent claim 9. 15 If an
LF2 signal is measured which has a duration longer than the LF2 limit length, then the parallel time
period is started. The third arcing fault time span likewise begins each time with the parallel time
period. The parallel time period is ended whenever 20 either an LF2 signal whose length is shorter
than the LF2 limit length is measured, or the electrical voltage of the electrical circuit was less than the
termination voltage for the first termination time span, or no LF2 signal was measured for a time period
having the length 25 of the second termination time span. If, within the third arcing fault time span, a
number of LF2 signals that lies between a second arcing fault number and a third arcing fault number
inclusive and a 30 number of HF2 signals that is greater than or equal to a first arcing fault number are
measured, then an arcing fault is reported. If the number of LF2 signals measured within the third
arcing fault time span is greater than the third arcing fault number, then an 35 arcing fault is reported if
the number of HF2 signals registered during the parallel time period exceeds the 
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In one expedient embodiment of the invention, the 

electrical voltage is monitored. If, for a time period 

that is longer than the second SPG time span, the 

electrical voltage is less than the SPG voltage, then 

the serial time period is ended if the latter has 5 

already begun and is not started for the first SPG time 

span. In other words, an HF2 signal measured within the 

SPG time span does not lead to the serial time period 

being started. If the lengths of two successive high 

time spans differ by more than the third SPG time span, 10 

then the serial time period is ended if the latter has 

already begun and is not started for the first SPG time 

span. 

 

Advantageously, the serial time period is ended if the 15 

latter has already begun and in any case is not started 

for the parallel time period if an LF2 signal is 

measured which has a duration longer than the LF2 limit 

length. If, during the parallel time period for a time 

period having the length of the second termination time 20 

span, no LF2 signal was measured, or if the length of a 

measured LF2 signal is less than the LF2 limit length, 

or if the electrical voltage was less than the 

termination voltage for the first termination time 

span, then the parallel time period is ended. 25 

 

If, within the temporally first section of the parallel 

time period, having the length of the third arcing 

fault time span, a number of LF2 signals, the LF2 

signal that starts the parallel time period likewise 30 

being counted among them, is counted which lies between 

the second arcing fault number and the third arcing 

fault number inclusive and a number of HF2 signals is 

counted which is greater than or equal to the first 

arcing fault number, than an arcing fault is reported. 35 

If more LF2 signals are measured in the first section, 

the LF2 signal that starts the parallel time period 

likewise being counted among them here, then an arcing 

fourth arcing fault number. The third arcing fault  - 14 - number is suitably greater than the second
arcing fault number. The arcing fault is reported in both cases, however, 5 only when the time interval
between in each case two directly successive HF2 signals within the parallel time period is greater
than or equal to the first arcing fault time span and one of the intervals is greater than or equal to the
second arcing fault time 10span. At least a number of the methods described suitably proceed in
parallel with one another, provided that they are not mutually exclusive. 15 The object relating to the
circuit breaker is achieved according to the invention by means of the features of claim 10. The
dependent claims referring thereto relate to advantageous developments and configurations. 20 An
electrical circuit having an electrical voltage, an electrical current and a system frequency is monitored
by means of the circuit breaker. The circuit breaker is provided and designed for carrying out at least
one of 25 the methods described above. In particular, the circuit breaker has a monitoring unit for the
electrical voltage and a monitoring unit for the electrical current, such that LF1 signals, LF2 signals
and/or HF2 signals can be identified. The monitoring units are 30 expediently configured in such a way
that the signals can be determined directly from the respective measurement variables, that is to say
that the measurement variables for example need not firstly be transferred into the frequency domain
and analyzed 35there.  - 15 - independent methods above. In this way, a large number of different
types of arcing fault can be identified. Advantageously, the methods are performed simultaneously,
provided that they are not mutually 
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fault is reported only after at least a number of HF2 

signals that is greater than or equal to the fourth 

arcing fault number has been counted in the parallel 

time period. In both cases, only the HF2 signals whose 

time interval relative to the respective directly 5 

preceding HF2 signal is greater than the first arcing 

fault time span are counted within the parallel time 

period, and the arcing fault is reported only if one of 

the intervals is greater than or equal to the second 

arcing fault time span. 10 

 

The object relating to the method is likewise achieved 

by means of the features of independent claim 9. 

 

If an LF2 signal is measured which has a duration 15 

longer than the LF2 limit length, then the parallel 

time period is started. The third arcing fault time 

span likewise begins each time with the parallel time 

period. The parallel time period is ended whenever 

either an LF2 signal whose length is shorter than the 20 

LF2 limit length is measured, or the electrical voltage 

of the electrical circuit was less than the termination 

voltage for the first termination time span, or no LF2 

signal was measured for a time period having the length 

of the second termination time span. 25 

 

If, within the third arcing fault time span, a number 

of LF2 signals that lies between a second arcing fault 

number and a third arcing fault number inclusive and a 

number of HF2 signals that is greater than or equal to 30 

a first arcing fault number are measured, then an 

arcing fault is reported. If the number of LF2 signals 

measured within the third arcing fault time span is 

greater than the third arcing fault number, then an 

arcing fault is reported if the number of HF2 signals 35 

registered during the parallel time period exceeds the 

fourth arcing fault number. The third arcing fault 

5exclusive. The circuit breaker suitably has an interruption unit. The interruption unit interrupts the
electrical circuit as soon as an arcing fault is reported. In this way, 10 the arcing fault is ended, such
that uncontrolled discharging of a possible battery is ended or thermal heating of the components or of
the environment of the electrical circuit is prevented. 15 The described methods and the circuit breaker
are suitable, in particular, for an electrical circuit having a system frequency of 400 Hz, use at a system
frequency of between 300 Hz and 1 kHz also being conceivable. Likewise, an application in an
electrical 20 circuit having a lower system frequency through to an application in an electrical circuit
within which a DC current flows is also conceivable. Advantageously, the electrical voltage of the
electrical circuit is 115 V or between 220 V and 230 V. In particular, at least one 25 of the methods or
the circuit breaker is employed within an electrical circuit of an aircraft or is used there.    An exemplary
embodiment of the invention is explained 30 in greater detail below with reference to a drawing, in
which: figure 1 schematically shows an electrical circuit with a circuit breaker, 35 figure 2 shows a
number of LF1 or LF2 signals, figure 3 shows a number of HF2 signals, figure 4 shows a number of
accumulations,  - 16 - figure 5 shows a first method for identifying an arcing fault, figure 6 shows a
second method for identifying an arcing fault, 5 figure 7 shows a third method for identifying an arcing
fault, figure 8 shows a fourth method for identifying an arcing fault, and       figure 9 shows the temporal
profile of an electrical 10voltage. Mutually corresponding parts are provided with the same reference
signs in all the figures. 
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number is suitably greater than the second arcing fault 

number. 

 

The arcing fault is reported in both cases, however, 

only when the time interval between in each case two 5 

directly successive HF2 signals within the parallel 

time period is greater than or equal to the first 

arcing fault time span and one of the intervals is 

greater than or equal to the second arcing fault time 

span. 10 

 

At least a number of the methods described suitably 

proceed in parallel with one another, provided that 

they are not mutually exclusive. 

 15 

The object relating to the circuit breaker is achieved 

according to the invention by means of the features of 

claim 10. The dependent claims referring thereto relate 

to advantageous developments and configurations. 

 20 

An electrical circuit having an electrical voltage, an 

electrical current and a system frequency is monitored 

by means of the circuit breaker. The circuit breaker is 

provided and designed for carrying out at least one of 

the methods described above. In particular, the circuit 25 

breaker has a monitoring unit for the electrical 

voltage and a monitoring unit for the electrical 

current, such that LF1 signals, LF2 signals and/or HF2 

signals can be identified. The monitoring units are 

expediently configured in such a way that the signals 30 

can be determined directly from the respective 

measurement variables, that is to say that the 

measurement variables for example need not firstly be 

transferred into the frequency domain and analyzed 

there. 35 

 

In one advantageous embodiment of the invention, the 

circuit breaker is designed to carry out all of the 

15 Figure 1 illustrates an electrical circuit 2. The electrical circuit 2 comprises an electrical current
source 4 having two terminals 5, 6 one of the terminals 6 being electrically connected to ground. Said
terminal 6 is electrically connected to a load 10 via an 20 electrical line 8. The load 10 is, for example,
an electrical servomotor, a lamp, or a sensor. A circuit breaker 14 is electrically connected to the load
10 via a further electrical line 12, the circuit breaker 14 being connected to one of the terminals 5 of the
25 current source 4. The circuit breaker 14 is designed to identify arcing faults 16 within the electrical
circuit 2 and to interrupt the electrical circuit 2 by means of an interruption unit 17 after identification.
The arcing fault 16 occurs for example between the 30 electrical line 12 and a further element 18
connected to ground, wherein for example an insulation of the electrical line 12 is damaged in a region
20 in the vicinity of the element 18 connected to ground. By way of example, either air or an electrically
conductive 35 liquid, such as salt water, in particular, is situated between the element 18 and the
electrical line. The arcing fault 16 can also occur along the electrical line 12.  - 17 - The current source
4 supplies an electrical current 22, which is for example an AC current having a sinusoidal profile and
has a rated current intensity. The 5 electrical voltage 24 generated by means of the current source 4
has a similar profile, its rated voltage value being 115 volts, for example. The frequency of the current
22 and that of the voltage are in each case equal to a system frequency 26, which is 400 Hz, in 10
particular. The electrical circuit 2 is preferably realized in an aircraft. Expediently, the terminal 6 is at
the same electrical potential as the skin of the aircraft. It is likewise conceivable that, if the electrical
circuit 2 is not realized in an aircraft, 15 the terminal 6 and the element 18 are grounded. Figure 2
shows a number of interference signals 28 within the temporal profile of the electrical current 22. In
this case, the profile of the electrical current 20 22 is for example not sinusoidal, but rather, in
particular with regard to comparative ease of explanation, rectangular. However, this does not restrict
the invention in any way. 25 The frequency of each of the signals 28 lies below an 
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independent methods above. In this way, a large number 

of different types of arcing fault can be identified. 

Advantageously, the methods are performed 

simultaneously, provided that they are not mutually 

exclusive. 5 

 

The circuit breaker suitably has an interruption unit. 

The interruption unit interrupts the electrical circuit 

as soon as an arcing fault is reported. In this way, 

the arcing fault is ended, such that uncontrolled 10 

discharging of a possible battery is ended or thermal 

heating of the components or of the environment of the 

electrical circuit is prevented. 

 

The described methods and the circuit breaker are 15 

suitable, in particular, for an electrical circuit 

having a system frequency of 400 Hz, use at a system 

frequency of between 300 Hz and 1 kHz also being 

conceivable. Likewise, an application in an electrical 

circuit having a lower system frequency through to an 20 

application in an electrical circuit within which a DC 

current flows is also conceivable. Advantageously, the 

electrical voltage of the electrical circuit is 115 V 

or between 220 V and 230 V. In particular, at least one 

of the methods or the circuit breaker is employed 25 

within an electrical circuit of an aircraft or is used 

there. 

 

An exemplary embodiment of the invention is explained 

in greater detail below with reference to a drawing, in 30 

which: 

 

figure 1 schematically shows an electrical circuit 

with a circuit breaker, 

figure 2 shows a number of LF1 or LF2 signals, 35 

figure 3 shows a number of HF2 signals, 

figure 4 shows a number of accumulations, 

LF1 frequency 30, which is 30 kHz in particular. The electrical current 22 of the first of the interference
signals 28 lies above an LF1 limit threshold 32, which amounts to one third of the rated current, for
example. 30 This interference signal 28 is designated as an LF1 signal 34. The third of the
interference signals 28 likewise meets the two criteria of an LF1 signal 34, according to which the
frequency of the interference signal 28 is less than the LF1 frequency 30 and 35 according to which
the electrical current 22 of the interference signal 28 is greater than the LF1 limit threshold 32. In this
case, the first LF1 signal 34 is longer than the second LF1 signal 34, that is to say  - 18 - that the
temporal length of the first LF1 signal 34 is greater than the temporal length of the second LF1 signal
34. The second of the interference signals 28 is not an LF1 signal 34 since, although the frequency of
5 the interference signal 28 is less than the LF1 frequency 30, the electrical current 22 during the
duration of the second interference signal 28 is also less than the LF1 limit threshold 32. 10 If the
frequency of the individual interference signals 28 is less than an LF2 frequency 36, which is 400 Hz,
for example, and in particular is equal to the system frequency 26, and the electrical current 22 is also
greater than an LF2 limit threshold 38, which is 
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figure 5 shows a first method for identifying an 

arcing fault, 

figure 6 shows a second method for identifying an 

arcing fault, 

figure 7 shows a third method for identifying an 5 

arcing fault, 

figure 8 shows a fourth method for identifying an 

arcing fault, and 

figure 9 shows the temporal profile of an electrical 

voltage. 10 

 

Mutually corresponding parts are provided with the same 

reference signs in all the figures. 

 

Figure 1 illustrates an electrical circuit 2. The 15 

electrical circuit 2 comprises an electrical current 

source 4 having two terminals 5, 6 one of the terminals 

6 being electrically connected to ground. Said terminal 

6 is electrically connected to a load 10 via an 

electrical line 8. The load 10 is, for example, an 20 

electrical servomotor, a lamp, or a sensor. A circuit 

breaker 14 is electrically connected to the load 10 via 

a further electrical line 12, the circuit breaker 14 

being connected to one of the terminals 5 of the 

current source 4. The circuit breaker 14 is designed to 25 

identify arcing faults 16 within the electrical circuit 

2 and to interrupt the electrical circuit 2 by means of 

an interruption unit 17 after identification. The 

arcing fault 16 occurs for example between the 

electrical line 12 and a further element 18 connected 30 

to ground, wherein for example an insulation of the 

electrical line 12 is damaged in a region 20 in the 

vicinity of the element 18 connected to ground. By way 

of example, either air or an electrically conductive 

liquid, such as salt water, in particular, is situated 35 

between the element 18 and the electrical line. The 

arcing fault 16 can also occur along the electrical 

line 12. 

15 suitably equal to the interference signals 28 are 40. The difference between  rated current,then the
designated as LF2 signals the LF1 signal 34 and the  LF2 signal 40 is thus merely the respective
thresholds of the frequency and also of the electrical current 22 20 of the respective interference
signals 28. In particular, the interference signal 28 designated as LF2 signal 40 is also designated as
LF1 signal 34. The circuit breaker 6 suitably analyzes the temporal 25 profile of the electrical current
22 and derives therefrom the frequency of the possible interference signals 28. In comparison with, for
example, a Fourier analysis of the profile of the electrical current 22, this has the advantage that the
frequencies of the 30 interference signals 28 can be analyzed within a specific time range, without
having to expect possible artifacts on account of the temporal limitation of the 
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The current source 4 supplies an electrical current 22, 

which is for example an AC current having a sinusoidal 

profile and has a rated current intensity. The 

electrical voltage 24 generated by means of the current 5 

source 4 has a similar profile, its rated voltage value 

being 115 volts, for example. The frequency of the 

current 22 and that of the voltage are in each case 

equal to a system frequency 26, which is 400 Hz, in 

particular. The electrical circuit 2 is preferably 10 

realized in an aircraft. Expediently, the terminal 6 is 

at the same electrical potential as the skin of the 

aircraft. It is likewise conceivable that, if the 

electrical circuit 2 is not realized in an aircraft, 

the terminal 6 and the element 18 are grounded. 15 

 

Figure 2 shows a number of interference signals 28 

within the temporal profile of the electrical current 

22. In this case, the profile of the electrical current 

22 is for example not sinusoidal, but rather, in 20 

particular with regard to comparative ease of 

explanation, rectangular. However, this does not 

restrict the invention in any way. 

 

The frequency of each of the signals 28 lies below an 25 

LF1 frequency 30, which is 30 kHz in particular. The 

electrical current 22 of the first of the interference 

signals 28 lies above an LF1 limit threshold 32, which 

amounts to one third of the rated current, for example. 

This interference signal 28 is designated as an LF1 30 

signal 34. The third of the interference signals 28 

likewise meets the two criteria of an LF1 signal 34, 

according to which the frequency of the interference 

signal 28 is less than the LF1 frequency 30 and 

according to which the electrical current 22 of the 35 

interference signal 28 is greater than the LF1 limit 

threshold 32. In this case, the first LF1 signal 34 is 

longer than the second LF1 signal 34, that is to say 

time range. reduce the 35 likewise no  Furthermore, calculation restrictions   It is thereby possible
complexity, and there for the length of the  range to be analyzed.  - 19 - Figure 3 shows a further
temporal profile of the electrical current 22. The electrical current 22 comprises a number of
interference signals 28, the frequency of each of the interference signals 28 being 5 less than an HF2
frequency 42. The HF2 frequency 42 is 3.3 MHz, for example. Each of the interference signals 28, the
respective length of which can vary, has a time interval 44 relative to the respective preceding
interference signal 28. If, for a number of temporally 10 directly successive interference signals 28, the
respective time interval 44 is less than an HF2 time 46, then these interference signals 28 are
combined to form an HF2 signal 48 if the number of such interference signals 28 exceeds an HF2
number 50 or 15 corresponds to the HF2 number 50. The HF2 number 50 is two, in particular. By way
of example, the first of the HF2 signals 48 illustrated comprises four interference signals 28, and the
second of the HF2 signals 48 illustrated comprises three interference signals 28, 20 wherein here the
temporally last of the interference signals 28 has a comparatively long length. Figure 4 illustrates a
number of HF2 signals 48. Each 
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that the temporal length of the first LF1 signal 34 is 

greater than the temporal length of the second LF1 

signal 34. The second of the interference signals 28 is 

not an LF1 signal 34 since, although the frequency of 

the interference signal 28 is less than the LF1 5 

frequency 30, the electrical current 22 during the 

duration of the second interference signal 28 is also 

less than the LF1 limit threshold 32. 

 

If the frequency of the individual interference signals 10 

28 is less than an LF2 frequency 36, which is 400 Hz, 

for example, and in particular is equal to the system 

frequency 26, and the electrical current 22 is also 

greater than an LF2 limit threshold 38, which is 

suitably equal to the rated current, then the 15 

interference signals 28 are designated as LF2 signals 

40. The difference between the LF1 signal 34 and the 

LF2 signal 40 is thus merely the respective thresholds 

of the frequency and also of the electrical current 22 

of the respective interference signals 28. In 20 

particular, the interference signal 28 designated as 

LF2 signal 40 is also designated as LF1 signal 34. 

 

The circuit breaker 6 suitably analyzes the temporal 

profile of the electrical current 22 and derives 25 

therefrom the frequency of the possible interference 

signals 28. In comparison with, for example, a Fourier 

analysis of the profile of the electrical current 22, 

this has the advantage that the frequencies of the 

interference signals 28 can be analyzed within a 30 

specific time range, without having to expect possible 

artifacts on account of the temporal limitation of the 

time range. Furthermore, it is thereby possible to 

reduce the calculation complexity, and there are 

likewise no restrictions for the length of the time 35 

range to be analyzed. 

 

point respectively represents an HF2 signal 48, wherein 25 the length of the HF2 signals 48 can
indeed vary. The time span within which the HF2 signals 48 are measured is subdivided into individual
time periods 52. In particular, the total time span for which the electrical circuit 2 is operated is
subdivided into the 30 time periods 52. The length of each of the time periods 52 is equal to an
accumulation length 54, which is suitably 100 ps. All temporally related time periods 52 within which in
each case at least one HF2 signal 48 was registered are combined to form an accumulation 56 35 if
the number of such time periods 52 is greater than or equal to an accumulation number 58. The
accumulation number 58 is equal to four, in particular. Consequently, at least four time periods 52
adjacent to - 20 - one another in each case are combined to form one of the accumulations 56 if at
least one HF2 signal 48 was measured in each of the respective time periods 52. The time interval
between two directly successive HF2 5 signals here can be either greater or less than the
accumulation length 54, but not greater than double the accumulation length 54. It is likewise possible
for a plurality of HF2 signals 48 to have been measured within one of the time periods 52. 10 In
particular, the length of each of the accumulations 56 is a multiple of the accumulation length 54. By
way of example, the circuit breaker 14 comprises a microprocessor which can process the HF2 signals
48 in 15 each case only with a specific temporal clock corresponding to the accumulation length 54. In
particular, the circuit breaker 14 has an integration unit, which counts all HF2 signals 48 of a single
time period 52, for example by means of a capacitor, and 20 whichforwardsthemeasurednumbertothe
microprocessor after the time period 52 has elapsed. If no HF2 signal 48 is measured in one of the
time periods 52, and here in each case at least one HF2 25 signal 48 was measured within the
temporally directly preceding time periods 52 which are temporally related, and here the number of
such time periods is less than the accumulation number 58, then these related time 
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Figure 3 shows a further temporal profile of the 

electrical current 22. The electrical current 22 

comprises a number of interference signals 28, the 

frequency of each of the interference signals 28 being 

less than an HF2 frequency 42. The HF2 frequency 42 is 5 

3.3 MHz, for example. Each of the interference signals 

28, the respective length of which can vary, has a time 

interval 44 relative to the respective preceding 

interference signal 28. If, for a number of temporally 

directly successive interference signals 28, the 10 

respective time interval 44 is less than an HF2 time 

46, then these interference signals 28 are combined to 

form an HF2 signal 48 if the number of such 

interference signals 28 exceeds an HF2 number 50 or 

corresponds to the HF2 number 50. The HF2 number 50 is 15 

two, in particular. By way of example, the first of the 

HF2 signals 48 illustrated comprises four interference 

signals 28, and the second of the HF2 signals 48 

illustrated comprises three interference signals 28, 

wherein here the temporally last of the interference 20 

signals 28 has a comparatively long length. 

 

Figure 4 illustrates a number of HF2 signals 48. Each 

point respectively represents an HF2 signal 48, wherein 

the length of the HF2 signals 48 can indeed vary. The 25 

time span within which the HF2 signals 48 are measured 

is subdivided into individual time periods 52. In 

particular, the total time span for which the 

electrical circuit 2 is operated is subdivided into the 

time periods 52. The length of each of the time periods 30 

52 is equal to an accumulation length 54, which is 

suitably 100 �s. All temporally related time periods 52 

within which in each case at least one HF2 signal 48 

was registered are combined to form an accumulation 56 

if the number of such time periods 52 is greater than 35 

or equal to an accumulation number 58. The accumulation 

number 58 is equal to four, in particular. 

Consequently, at least four time periods 52 adjacent to 

periods 52 are not an accumulation 56, irrespective of 30 how many HF2 signals 48 were measured in
total in such time periods 52. In particular, the temporally last of the illustrated time periods 52 which
contain an HF2 signal 48 are not an accumulation 56. Although nine HF2 signals 48 were registered
within the three time 35 periods 52, a time period 52 containing no HF2 signal 48 in each case
precedes the first and the last of those time periods 52. Consequently, the number of related time
periods 52 which contain at least one HF2  - 21 - signal 48 is only three. By contrast, the second of the
accumulations 56 illustrated meets the above criteria. Although this accumulation 56 only comprises
four HF2 signals 48, the HF2 signals 48 in each case lie in a 5 different time period 52, and the time
periods 52 temporally directly succeed one another. Figure 5 illustrates a first method 60 for identifying
the arcing fault 16. The temporal profile of the 10 measurement of a number of accumulations 56
within the electrical circuit 2 is illustrated at the top. Each line symbolizes an accumulation 56, wherein
the length of each of the accumulations 56 can vary. Underneath that the figure shows the temporal
profile of the 15 measurement of LF1 signals 34, and underneath that in turn the figure shows the
temporal profile of the measurement of LF2 signals 40. In this case, too, the length of the LF1 signals
34 varies, whereas for example no LF2 signal 40 is measured. 
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one another in each case are combined to form one of 

the accumulations 56 if at least one HF2 signal 48 was 

measured in each of the respective time periods 52. The 

time interval between two directly successive HF2 

signals here can be either greater or less than the 5 

accumulation length 54, but not greater than double the 

accumulation length 54. It is likewise possible for a 

plurality of HF2 signals 48 to have been measured 

within one of the time periods 52. 

 10 

In particular, the length of each of the accumulations 

56 is a multiple of the accumulation length 54. By way 

of example, the circuit breaker 14 comprises a 

microprocessor which can process the HF2 signals 48 in 

each case only with a specific temporal clock 15 

corresponding to the accumulation length 54. In 

particular, the circuit breaker 14 has an integration 

unit, which counts all HF2 signals 48 of a single time 

period 52, for example by means of a capacitor, and 

which forwards the measured number to the 20 

microprocessor after the time period 52 has elapsed. 

 

If no HF2 signal 48 is measured in one of the time 

periods 52, and here in each case at least one HF2 

signal 48 was measured within the temporally directly 25 

preceding time periods 52 which are temporally related, 

and here the number of such time periods is less than 

the accumulation number 58, then these related time 

periods 52 are not an accumulation 56, irrespective of 

how many HF2 signals 48 were measured in total in such 30 

time periods 52. In particular, the temporally last of 

the illustrated time periods 52 which contain an HF2 

signal 48 are not an accumulation 56. Although nine HF2 

signals 48 were registered within the three time 

periods 52, a time period 52 containing no HF2 signal 35 

48 in each case precedes the first and the last of 

those time periods 52. Consequently, the number of 

related time periods 52 which contain at least one HF2 

20 If a number of accumulations 56 occurs, a waiting period 62 is started, which amounts to 100 ms, in
particular. The number of accumulations 56 which lead to the start is equal to an accumulation value
64 25 amounting to five, in particular. In this case, the time interval between in each case two of the
accumulations 56 is greater than or equal to a first accumulation time 66 and less than or equal to a
second accumulation time 68. The first accumulation time 66 is 30 1.6 ms, for example, and the
second accumulation time 68 is 23 ms, in particular. The accumulations 56 are suitably counted by
means of a WET' accumulation counter 70. In each case at the beginning of the method 60, the WET'
accumulation counter 70 is set to zero 35 (0). For every case where the WET' accumulation counter
70 is zero (0), the counter reading of the WET' accumulation counter 70 is incremented by one (1) as
soon as an accumulation 56 is identified within the  - 22 - electrical current 22 of the electrical circuit 2.
Whenever an incrementing of the WET' accumulation counter 70 is followed by a further accumulation
56, the time interval between which and the temporally 5 preceding accumulation 56 is greater than or
equal to the first accumulation time 66 and less than or equal to the second accumulation time 68, the
WET' accumulation counter 70 is incremented a further time. If the time interval between two
successive 10 accumulations 56 is less than or greater than the first accumulation time 66 or the
second accumulation time 68, the WET' accumulation counter is reset to zero (0). After the counter
reading of the WET' accumulation 15 counter 70 has reached the accumulation value 64, the waiting
period 62 is started. If, within the waiting period 64, an LF1 signal 34 is measured or two successive
accumulations 56 have a time interval which is less than a third accumulation time 72, then the 20
waiting period 62 is terminated and the WET' accumulation counter 70 is set to zero (0). The third
accumulation time 72 is suitably equal to 1.5 ms. Accumulations 56 having a time interval which is
greater than the third accumulation time 72 have for 25 example no influence on the waiting period 62
and the WET' accumulation counter 70. After the termination of the waiting period 62, upon each
further accumulation 56 the WET' accumulation 30 counter is incremented by one (1) as long as the
accumulations 56 meet the above criteria. If, within the waiting period 62, no LF1 signal 34 is
measured, and possible accumulations 56 have a time interval which is greater than the third
accumulation time 72, a 35 report 74 of the arcing fault 16 is output. 
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signal 48 is only three. By contrast, the second of the 

accumulations 56 illustrated meets the above criteria. 

Although this accumulation 56 only comprises four HF2 

signals 48, the HF2 signals 48 in each case lie in a 

different time period 52, and the time periods 52 5 

temporally directly succeed one another. 

 

Figure 5 illustrates a first method 60 for identifying 

the arcing fault 16. The temporal profile of the 

measurement of a number of accumulations 56 within the 10 

electrical circuit 2 is illustrated at the top. Each 

line symbolizes an accumulation 56, wherein the length 

of each of the accumulations 56 can vary. Underneath 

that the figure shows the temporal profile of the 

measurement of LF1 signals 34, and underneath that in 15 

turn the figure shows the temporal profile of the 

measurement of LF2 signals 40. In this case, too, the 

length of the LF1 signals 34 varies, whereas for 

example no LF2 signal 40 is measured. 

 20 

If a number of accumulations 56 occurs, a waiting 

period 62 is started, which amounts to 100 ms, in 

particular. The number of accumulations 56 which lead 

to the start is equal to an accumulation value 64 

amounting to five, in particular. In this case, the 25 

time interval between in each case two of the 

accumulations 56 is greater than or equal to a first 

accumulation time 66 and less than or equal to a second 

accumulation time 68. The first accumulation time 66 is 

1.6 ms, for example, and the second accumulation time 30 

68 is 23 ms, in particular. The accumulations 56 are 

suitably counted by means of a WET1 accumulation 

counter 70. In each case at the beginning of the method 

60, the WET1 accumulation counter 70 is set to zero 

(0). For every case where the WET1 accumulation counter 35 

70 is zero (0), the counter reading of the WET1 

accumulation counter 70 is incremented by one (1) as 

soon as an accumulation 56 is identified within the 

- 23 - method 76, the accumulations 56 present in the electrical current 22 are counted. In contrast to
the above method 60, only the accumulations 56 whose time interval is less than the third
accumulation time 72 5 are counted in this method 76. In this case, a WEI2 accumulation counter 78 is
expediently used. At the beginning of the method 76, the counter reading of the WEI2 accumulation
counter 78 10 is set to zero (0). Whenever the WEI2 accumulation counter 78 is zero (0), the counter
reading of the WEI2 accumulation counter 78 is incremented by one (1) as soon as an accumulation
56 is identified within the electrical current 22 of the electrical circuit 2. Upon 15 each further identified
accumulation 56, the time interval between which and the temporally directly preceding accumulation
56 is less than the third accumulation time 72, the WEI2 accumulation counter 78 is incremented by
one (1). As soon as an accumulation 20 56 has a time interval relative to the previous accumulation 56
which is greater than the third accumulation time 72, the WEI2 accumulation counter 78 is checked. If
the counter reading is less than or equal to a first WEI2 limit value 80, then the WEI2 25 accumulation
counter 78 is reset to zero (0). If the WEI2 accumulation counter 78 exceeds the first WEI2 limit value
80, then an LF period 82 is started. The first WEI2 limit value 80 is suitably six and the LF period 82 is
20 ms, in particular. 30 Within the LF period 82, an LF1 counter 84 becomes active. At the beginning
of the LF period 82, the LF1 counter 84 is set to zero (0) and is incremented by one (1) with each LF1
signal 34 measured within the LF 35 period 82. If the LF1 counter 84 exceeds a second WEI2 limit
value 86, then the report 74 of the arcing fault 16 is output and, in particular, the LF period 82 is
ended. Advantageously, the second WEI2 limit value 86 
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electrical current 22 of the electrical circuit 2. 

Whenever an incrementing of the WET1 accumulation 

counter 70 is followed by a further accumulation 56, 

the time interval between which and the temporally 

preceding accumulation 56 is greater than or equal to 5 

the first accumulation time 66 and less than or equal 

to the second accumulation time 68, the WET1 

accumulation counter 70 is incremented a further time. 

If the time interval between two successive 

accumulations 56 is less than or greater than the first 10 

accumulation time 66 or the second accumulation time 

68, the WET1 accumulation counter is reset to zero (0). 

 

After the counter reading of the WET1 accumulation 

counter 70 has reached the accumulation value 64, the 15 

waiting period 62 is started. If, within the waiting 

period 64, an LF1 signal 34 is measured or two 

successive accumulations 56 have a time interval which 

is less than a third accumulation time 72, then the 

waiting period 62 is terminated and the WET1 20 

accumulation counter 70 is set to zero (0). The third 

accumulation time 72 is suitably equal to 1.5 ms. 

Accumulations 56 having a time interval which is 

greater than the third accumulation time 72 have for 

example no influence on the waiting period 62 and the 25 

WET1 accumulation counter 70. 

 

After the termination of the waiting period 62, upon 

each further accumulation 56 the WET1 accumulation 

counter is incremented by one (1) as long as the 30 

accumulations 56 meet the above criteria. If, within 

the waiting period 62, no LF1 signal 34 is measured, 

and possible accumulations 56 have a time interval 

which is greater than the third accumulation time 72, a 

report 74 of the arcing fault 16 is output. 35 

 

Figure 6 shows a further method 76 for identifying the 

arcing fault 16 in accordance with figure 5. In this 

- 24 - is equal to three. If, after the LF period 82, the number of measured LF1 signals 34 is less than
or equal to the second WEI2 limit value 86, the LF1 counter 84 and the WEI2 accumulation counter 78
are set to zero 5(0) and the method 76 is restarted. A further method 88 for identifying the arcing fault
16 is illustrated in figure 7. The temporal profile of the measurement of a number of the HF2 signals 48
within 10 the electrical circuit 2 is illustrated at the top. Each line symbolizes one of the HF2 signals 48,
wherein the length of each of the HF2 signals 48 can vary. In the middle the figure shows the temporal
profile of the measurement of the LF1 signals 34, and at the bottom 15 the figure shows the temporal
profile of the measurement of LF2 signals 40. In this case, too, the length of the LF1 signals 34 varies,
whereas for example no LF2 signal 40 is measured. 20 Each HF2 signal 48 which is present in the
electrical current 22 and which was measured outside a serial time period 90 starts a serial time period
90, which begins with a first measurement phase 92. The HF2 signal 48 that starts the serial time
period 90 is counted as 25 being part of the serial time period 90 and the first measurement phase 92
and is illustrated slightly earlier in time merely for elucidation purposes. In the first measurement phase
92, the possible HF2 signals 48 present in the electrical current 22 are counted. In 30 this case,
however, only the HF2 signals 48 are counted whose time interval relative to the respective temporally
directly preceding HF2 signal 48 lies between a third termination time span 94 and a fourth termination
time span 96. Preferably, the third 35 termination time span 94 is equal to 200 ms and the fourth
termination time span 96 is 300 ps, for example.  - 25 - If, within the first measurement phase 92, the
time interval between two temporally directly successive HF2 signals 48 is greater than the third
termination time span 94, both the first measurement phase 92 and the 5 serial time period 90 are
terminated. In other words, the first measurement phase 92 and the serial time period 90 are
terminated if no further HF2 signal is measured for the third termination time span 94 after the
temporally last HF2 signal 48. This is the case for 10 example after the second of the HF2 signals 48
illustrated. 
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method 76, the accumulations 56 present in the 

electrical current 22 are counted. In contrast to the 

above method 60, only the accumulations 56 whose time 

interval is less than the third accumulation time 72 

are counted in this method 76. 5 

 

In this case, a WET2 accumulation counter 78 is 

expediently used. At the beginning of the method 76, 

the counter reading of the WET2 accumulation counter 78 

is set to zero (0). Whenever the WET2 accumulation 10 

counter 78 is zero (0), the counter reading of the WET2 

accumulation counter 78 is incremented by one (1) as 

soon as an accumulation 56 is identified within the 

electrical current 22 of the electrical circuit 2. Upon 

each further identified accumulation 56, the time 15 

interval between which and the temporally directly 

preceding accumulation 56 is less than the third 

accumulation time 72, the WET2 accumulation counter 78 

is incremented by one (1). As soon as an accumulation 

56 has a time interval relative to the previous 20 

accumulation 56 which is greater than the third 

accumulation time 72, the WET2 accumulation counter 78 

is checked. If the counter reading is less than or 

equal to a first WET2 limit value 80, then the WET2 

accumulation counter 78 is reset to zero (0). If the 25 

WET2 accumulation counter 78 exceeds the first WET2 

limit value 80, then an LF period 82 is started. The 

first WET2 limit value 80 is suitably six and the LF 

period 82 is 20 ms, in particular. 

 30 

Within the LF period 82, an LF1 counter 84 becomes 

active. At the beginning of the LF period 82, the LF1 

counter 84 is set to zero (0) and is incremented by one 

(1) with each LF1 signal 34 measured within the LF 

period 82. If the LF1 counter 84 exceeds a second WET2 35 

limit value 86, then the report 74 of the arcing fault 

16 is output and, in particular, the LF period 82 is 

ended. Advantageously, the second WET2 limit value 86 

If a number of HF2 signals 48 including the HF2 signal 48 that brings about the start of the serial time
15 period 90 is counted within the first measurement phase 92, which number is equal to a first serial
number 98, then the first measurement phase 92 is ended and a holding period 100 is started. The
first serial number 98 is six, for example. In particular, possible 20 measured HF2 signals 48 are not
taken into account within the holding period 100. That means that neither their number nor their
respective length nor the time interval between two HF2 signals 48 has an effect on the holding period
100. The holding period 100 suitably 25 has a length of between 30 ms and 220 ms. By way of
example, the length of the holding period 100 is dependent on the magnitude of the electrical current
22 and in particular on the rated current thereof. In the case of a comparatively high rated current, the
holding 30 period 100 is for example greater than in the case of a comparatively low rated current.
Advantageously, the length of the holding period 100 is variable during the operation of the electrical
circuit 2. 35 The holding period 100 is followed directly by a second measurement phase 102. Within
the second measurement phase 102, in a manner comparable with the first measurement phase 98,
those HF2 signals 48 are counted  - 26 - whose time interval relative to the respective temporally
directly preceding HF2 signal 48 lies between the third termination time span 94 and the fourth
termination time span 96. Likewise, the second 5 measurement phase 102 and the serial time period
90 are also terminated if, within the second measurement phase 102, the time interval between two
temporally directly successive HF2 signals 48 is greater than the third termination time span 94. 10
The second measurement phase 102 is ended if, within the second measurement phase 102, the
number of HF2 signals 48 counted in accordance with the above description corresponds to a second
serial number 104. 15 Preferably, the second serial number 104 is equal to twelve. The serial time
period 90 is also ended with the second measurement phase 102. The LF1 signals 34 which are
counted within the entire serial time period 90 and whose time interval relative to one another lies 20
between a fifth termination time span 106 and a sixth termination time span 108 are checked after the
end of the second measurement phase 102. The fifth termination time span 106 is advantageously
equal to 8.3 ms and the sixth termination time span 108 is expediently 200 ms. 25 If the number of
such LF1 signals 34 is greater than a third serial number 110, then the arcing fault 16 is reported. The
third serial number 110 is suitably equal to six. 30 The report 74 of the arcing fault is likewise output if
the number of such LF1 signals 34 is equal to the third serial number 110 and no further LF1 signal 34
was measured in the electrical current 22 after the temporally last of such LF1 signals 34 for at least a 
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is equal to three. If, after the LF period 82, the 

number of measured LF1 signals 34 is less than or equal 

to the second WET2 limit value 86, the LF1 counter 84 

and the WET2 accumulation counter 78 are set to zero 

(0) and the method 76 is restarted. 5 

 

A further method 88 for identifying the arcing fault 16 

is illustrated in figure 7. The temporal profile of the 

measurement of a number of the HF2 signals 48 within 

the electrical circuit 2 is illustrated at the top. 10 

Each line symbolizes one of the HF2 signals 48, wherein 

the length of each of the HF2 signals 48 can vary. In 

the middle the figure shows the temporal profile of the 

measurement of the LF1 signals 34, and at the bottom 

the figure shows the temporal profile of the 15 

measurement of LF2 signals 40. In this case, too, the 

length of the LF1 signals 34 varies, whereas for 

example no LF2 signal 40 is measured. 

 

Each HF2 signal 48 which is present in the electrical 20 

current 22 and which was measured outside a serial time 

period 90 starts a serial time period 90, which begins 

with a first measurement phase 92. The HF2 signal 48 

that starts the serial time period 90 is counted as 

being part of the serial time period 90 and the first 25 

measurement phase 92 and is illustrated slightly 

earlier in time merely for elucidation purposes. In the 

first measurement phase 92, the possible HF2 signals 48 

present in the electrical current 22 are counted. In 

this case, however, only the HF2 signals 48 are counted 30 

whose time interval relative to the respective 

temporally directly preceding HF2 signal 48 lies 

between a third termination time span 94 and a fourth 

termination time span 96. Preferably, the third 

termination time span 94 is equal to 200 ms and the 35 

fourth termination time span 96 is 300 �s, for example. 

 

35 time period that is greater than or equal to the fifth termination time span 106.  - 27 - Seven LF1
signals 34 of this type are shown within the second of the serial time periods 90 illustrated. By way of
example, the first two LF1 signals 34 of the second serial time period 90 have between one another a
5 time interval which is less than the fifth termination time span 106, for which reason these two LF1
signals 34 are not taken into account during the check. By contrast, the respective time interval
between all further LF1 signals 34 of the second serial time period 10 90 lies between the fifth
termination time span 106 and the sixth termination time span 108. Possible LF1 signals 34
additionally measured before or after such LF1 signals 34 within the serial time period 15 90 preferably
have no effect on the report 74 of the arcing fault 16. Figure 8 shows a further method 112 for
identifying the arcing fault 16 in accordance with figure 7. As soon as 20 an LF2 signal 40 having a
length greater than an LF2 limit length 114 is measured outside a parallel time period 116, the parallel
time period 116 is started. In this case as well - in a manner comparable with the method 88 illustrated
in figure 7 - the LF2 signal 40 25 that starts the parallel time period 116 is counted as belonging to the
parallel time period 116. The LF2 limit length 114 is equal to 200 ps, for example. 
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If, within the first measurement phase 92, the time 

interval between two temporally directly successive HF2 

signals 48 is greater than the third termination time 

span 94, both the first measurement phase 92 and the 

serial time period 90 are terminated. In other words, 5 

the first measurement phase 92 and the serial time 

period 90 are terminated if no further HF2 signal is 

measured for the third termination time span 94 after 

the temporally last HF2 signal 48. This is the case for 

example after the second of the HF2 signals 48 10 

illustrated. 

 

If a number of HF2 signals 48 including the HF2 signal 

48 that brings about the start of the serial time 

period 90 is counted within the first measurement phase 15 

92, which number is equal to a first serial number 98, 

then the first measurement phase 92 is ended and a 

holding period 100 is started. The first serial number 

98 is six, for example. In particular, possible 

measured HF2 signals 48 are not taken into account 20 

within the holding period 100. That means that neither 

their number nor their respective length nor the time 

interval between two HF2 signals 48 has an effect on 

the holding period 100. The holding period 100 suitably 

has a length of between 30 ms and 220 ms. By way of 25 

example, the length of the holding period 100 is 

dependent on the magnitude of the electrical current 22 

and in particular on the rated current thereof. In the 

case of a comparatively high rated current, the holding 

period 100 is for example greater than in the case of a 30 

comparatively low rated current. Advantageously, the 

length of the holding period 100 is variable during the 

operation of the electrical circuit 2. 

 

The holding period 100 is followed directly by a second 35 

measurement phase 102. Within the second measurement 

phase 102, in a manner comparable with the first 

measurement phase 98, those HF2 signals 48 are counted 

During the parallel time period 116, all LF2 signals 40 having a length greater than or equal to the LF2
limit 30 length 114 are counted and the parallel time period 116 is terminated if one of the lengths of
the LF2 signals 40 is less than the LF2 limit length 114. The parallel time period 116 is likewise
terminated if no LF2 signal 40 is measured for a second termination time span 118 35 within the
parallel time period 116. In particular, the second termination time span 118 is equal to 500 ms.
Likewise, an electrical voltage 24 which is less than a termination voltage for a first termination time
span - 28 - during the parallel time period 116 leads to a termination of the parallel time period 116. In
this case, by way of example, the termination voltage is equal to 15 V and the first termination time
span is 53.2 ms, in particular. In addition to the LF2 signals 40, the HF2 signals 48 whose time interval
relative to the respective temporally directly preceding HF2 signal 48 is greater 10 than or equal to a
first arcing fault time span 120, which is 500 ps, in particular, are counted within the parallel time
period 116. Furthermore, a check is made to determine whether one of the intervals is greater than a
second arcing fault time span 122. If this is 



 - 26 -  

 

whose time interval relative to the respective 

temporally directly preceding HF2 signal 48 lies 

between the third termination time span 94 and the 

fourth termination time span 96. Likewise, the second 

measurement phase 102 and the serial time period 90 are 5 

also terminated if, within the second measurement phase 

102, the time interval between two temporally directly 

successive HF2 signals 48 is greater than the third 

termination time span 94. 

 10 

The second measurement phase 102 is ended if, within 

the second measurement phase 102, the number of HF2 

signals 48 counted in accordance with the above 

description corresponds to a second serial number 104. 

Preferably, the second serial number 104 is equal to 15 

twelve. The serial time period 90 is also ended with 

the second measurement phase 102. The LF1 signals 34 

which are counted within the entire serial time period 

90 and whose time interval relative to one another lies 

between a fifth termination time span 106 and a sixth 20 

termination time span 108 are checked after the end of 

the second measurement phase 102. The fifth termination 

time span 106 is advantageously equal to 8.3 ms and the 

sixth termination time span 108 is expediently 200 ms. 

If the number of such LF1 signals 34 is greater than a 25 

third serial number 110, then the arcing fault 16 is 

reported. 

 

The third serial number 110 is suitably equal to six. 

The report 74 of the arcing fault is likewise output if 30 

the number of such LF1 signals 34 is equal to the third 

serial number 110 and no further LF1 signal 34 was 

measured in the electrical current 22 after the 

temporally last of such LF1 signals 34 for at least a 

time period that is greater than or equal to the fifth 35 

termination time span 106. 

 

15 the case, and the number of HF2 signals 48 measured in total within a third arcing fault time span
124 is greater than or equal to a first arcing fault number 126 and also the number of LF2 signals 40
measured within the third arcing fault time span 124 is greater 20 than or equal to a second arcing
fault number 128 and less than or equal to a third arcing fault number 130, the arcing fault 16 is
reported. The third arcing fault time span 124 begins with the parallel time period 116 and suitably has
a length of 25 ms. By way of example, 25 the first arcing fault number 126 is three, the second arcing
fault number 128 is three, in particular, and the third arcing fault number 130 is preferably seven. In
figure 8, by way of example, all LF2 signals 40 have 30 a temporal length that is greater than the LF2
limit length 114, and the first of the two parallel time period 116 illustrated is started with the temporally
first LF2 signal 40. Within this parallel time period 116, three LF2 signals 40 are measured including
the 35 LF2 signal 40 that triggers the start of this parallel time period 116, this number corresponding
to the second arcing fault number 128. Three HF2 signals 48 are likewise measured during the parallel
time period  - 29 - 116, this number being equal to the first arcing fault number 126. The interval
between the first and the second of the HF2 signals 48 is greater than the first arcing fault time span
120, and the interval between 5 the second and the third of the HF2 signals 48 is greater than the
second arcing fault time span 122. Since three LF2 signals 40 were measured within the third arcing
fault time span 124, after the temporally last of the three HF2 signals 48 the parallel time 10 period 116
is ended and also the arcing fault 16 is reported. 
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Seven LF1 signals 34 of this type are shown within the 

second of the serial time periods 90 illustrated. By 

way of example, the first two LF1 signals 34 of the 

second serial time period 90 have between one another a 

time interval which is less than the fifth termination 5 

time span 106, for which reason these two LF1 signals 

34 are not taken into account during the check. By 

contrast, the respective time interval between all 

further LF1 signals 34 of the second serial time period 

90 lies between the fifth termination time span 106 and 10 

the sixth termination time span 108. 

 

Possible LF1 signals 34 additionally measured before or 

after such LF1 signals 34 within the serial time period 

90 preferably have no effect on the report 74 of the 15 

arcing fault 16. 

 

Figure 8 shows a further method 112 for identifying the 

arcing fault 16 in accordance with figure 7. As soon as 

an LF2 signal 40 having a length greater than an LF2 20 

limit length 114 is measured outside a parallel time 

period 116, the parallel time period 116 is started. In 

this case as well – in a manner comparable with the 

method 88 illustrated in figure 7 – the LF2 signal 40 

that starts the parallel time period 116 is counted as 25 

belonging to the parallel time period 116. The LF2 

limit length 114 is equal to 200 �s, for example. 

During the parallel time period 116, all LF2 signals 40 

having a length greater than or equal to the LF2 limit 

length 114 are counted and the parallel time period 116 30 

is terminated if one of the lengths of the LF2 signals 

40 is less than the LF2 limit length 114. The parallel 

time period 116 is likewise terminated if no LF2 signal 

40 is measured for a second termination time span 118 

within the parallel time period 116. In particular, the 35 

second termination time span 118 is equal to 500 ms. 

Likewise, an electrical voltage 24 which is less than a 

termination voltage for a first termination time span 

The fourth of the LF2 signals 40 starts the second of the parallel time periods 116 illustrated. The
temporal 15 sequence of the HF2 signals 48 measured within the second of the parallel time periods
116 is for example identical to the temporal sequence of the HF2 signals 48 measured within the first
of the parallel time periods 116. Within the third arcing fault time spans 20 124, nine LF2 signals 40
are measured including the LF2 signal 40 that triggers the start of the second of the parallel time
periods 116. This number is greater than the third arcing fault number 130, for which reason the
second parallel time period 116 is not ended after the 25 third of the HF2 signals 48 measured within
the second of the parallel time periods 116. It is only if a number of HF2 signals 40 was measured that
corresponds to a fourth arcing fault number 132 that the arcing fault 16 is reported. The fourth arcing
fault number 30 132 is four, in particular, for which reason the report 74 of the arcing fault 16 is output
after the measurement of the fourth HF2 signal 48 of the second parallel time period 116, the time
interval between this HF2 signal 48 and the HF2 signal 48 temporally 35 directly preceding it being
greater than or equal to the first arcing fault time span 120.  - 30 - This method 112 suitably proceeds
alternately with at least one further, preferably all, of the above methods 60, 76, 88. In this case, the
further method is interrupted if one of the LF2 signal 40 is measured 5 whose length is greater than the
LF2 limit length 114. The further method is stopped during the parallel time period 116, which means
that with the exception of the signals required for the method 112, namely the HF2 signals 48 and the
LF2 signals 40, no further signal 10 such as, for example, the LF1 signals 34 or the accumulations 56
are processed further. The HF2 signals 48 are moreover taken into account only in so far as they
contribute to the method 112. In particular, neither the WET' accumulation counter 70 nor the WEI2 15
accumulation counter 78 nor the LF1 counter 84 is altered within the parallel time period 116. After the
termination or end of the parallel time period 116, the further method is restarted, which results, in
particular in a resetting of the respective counter or 20counters to zero (0). Figure 9 illustrates the
temporal profile of the electricalvoltage24,whichissubstantially sinusoidal. On account of the temporal
periodicity of 25 the electrical voltage 24, the latter during normal operation regularly exceeds a limit
value, designated as SPG voltage 134. The SPG voltage 134 is less than the rated voltage and is
preferably 90 V. The time period within which the electrical voltage 24 is 
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during the parallel time period 116 leads to a 

termination of the parallel time period 116. In this 

case, by way of example, the termination voltage is 

equal to 15 V and the first termination time span is 

3.2 ms, in particular. 5 

 

In addition to the LF2 signals 40, the HF2 signals 48 

whose time interval relative to the respective 

temporally directly preceding HF2 signal 48 is greater 

than or equal to a first arcing fault time span 120, 10 

which is 500 �s, in particular, are counted within the 

parallel time period 116. Furthermore, a check is made 

to determine whether one of the intervals is greater 

than a second arcing fault time span 122. If this is 

the case, and the number of HF2 signals 48 measured in 15 

total within a third arcing fault time span 124 is 

greater than or equal to a first arcing fault number 

126 and also the number of LF2 signals 40 measured 

within the third arcing fault time span 124 is greater 

than or equal to a second arcing fault number 128 and 20 

less than or equal to a third arcing fault number 130, 

the arcing fault 16 is reported. The third arcing fault 

time span 124 begins with the parallel time period 116 

and suitably has a length of 25 ms. By way of example, 

the first arcing fault number 126 is three, the second 25 

arcing fault number 128 is three, in particular, and 

the third arcing fault number 130 is preferably seven. 

 

In figure 8, by way of example, all LF2 signals 40 have 

a temporal length that is greater than the LF2 limit 30 

length 114, and the first of the two parallel time 

period 116 illustrated is started with the temporally 

first LF2 signal 40. Within this parallel time period 

116, three LF2 signals 40 are measured including the 

LF2 signal 40 that triggers the start of this parallel 35 

time period 116, this number corresponding to the 

second arcing fault number 128. Three HF2 signals 48 

are likewise measured during the parallel time period 

30 greater than the SPG voltage 134 is designated as a high time span 136. During normal operation,
the length 138 of all the high time spans 136 is substantially identical and constant and, moreover,
dependent on the system frequency 26. By way of example, the length 138 35 in normal operation is
600 ps. Likewise, the time interval between the individual high time spans 136 is substantially identical
and constant and dependent on the system frequency 26. The time interval in normal  - 31 - operation
is the reciprocal of the system frequency 26 - that is to say 2.5 ms - minus the length 138 of the high
time span 136. In particular, the time interval is 1.9 ms. 5 If, by way of example, one or a plurality of
the interference signals 28 or the arcing fault 16 occur(s), or if the power drawn by the load 10 is
changeable over time, then it is possible for the 10 profile of the electrical voltage 24 to deviate from
the sinusoidal form. By way of example, such influencing of the electrical voltage 24 has the
consequence that the frequency of the electrical voltage 24 is disturbed, that is to say that the 15
frequency is not constant, or that the maximum of the electrical voltage 24 is less than the rated
voltage for a time period that is greater than double the reciprocal of the system frequency 26. If,
therefore, the lengths 138 of two successive high time spans 136 20 differ by more than a third SPG
time span or the electrical voltage 24 does not exceed the SPG voltage 134 for a second SPG time
span 140, a problem of the electrical voltage 24 is identified, which problem is designated as SPG fault
142. The third SPG time span is 25  suitably 100 ps and the second SPG time span is 6.4 ms, in
particular. Advantageously, in cases where an SPG fault 142 is identified within the electrical voltage
24, at least 30 one of the above methods 76, 88 is terminated and not restarted for a time period
having a length of a first SPG time span. In particular, neither the WEI2 accumulation counter 78 nor
the LF1 counter 84 is altered within the first SPG time span after the SPG 35 fault 140. After the first
SPG time span, the method or methods 76, 88 is/are restarted, which in particular results in a resetting
of the respective counters to zero (0). The SPG time span is suitably 1 s.  - 32 - The invention is not
restricted to the exemplary embodiments described above. Rather, a person skilled 
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116, this number being equal to the first arcing fault 

number 126. The interval between the first and the 

second of the HF2 signals 48 is greater than the first 

arcing fault time span 120, and the interval between 

the second and the third of the HF2 signals 48 is 5 

greater than the second arcing fault time span 122. 

Since three LF2 signals 40 were measured within the 

third arcing fault time span 124, after the temporally 

last of the three HF2 signals 48 the parallel time 

period 116 is ended and also the arcing fault 16 is 10 

reported. 

 

The fourth of the LF2 signals 40 starts the second of 

the parallel time periods 116 illustrated. The temporal 

sequence of the HF2 signals 48 measured within the 15 

second of the parallel time periods 116 is for example 

identical to the temporal sequence of the HF2 signals 

48 measured within the first of the parallel time 

periods 116. Within the third arcing fault time spans 

124, nine LF2 signals 40 are measured including the LF2 20 

signal 40 that triggers the start of the second of the 

parallel time periods 116. This number is greater than 

the third arcing fault number 130, for which reason the 

second parallel time period 116 is not ended after the 

third of the HF2 signals 48 measured within the second 25 

of the parallel time periods 116. It is only if a 

number of HF2 signals 40 was measured that corresponds 

to a fourth arcing fault number 132 that the arcing 

fault 16 is reported. The fourth arcing fault number 

132 is four, in particular, for which reason the report 30 

74 of the arcing fault 16 is output after the 

measurement of the fourth HF2 signal 48 of the second 

parallel time period 116, the time interval between 

this HF2 signal 48 and the HF2 signal 48 temporally 

directly preceding it being greater than or equal to 35 

the first arcing fault time span 120. 

 

in the art can also derive other variants of the 5 invention therefrom, without departing from the subject
matter of the invention. In particular, all individual features described in connection with the different
exemplary embodiments can furthermore also be combined with one another in another way, without
departing from 10 the subject matter of the invention.  - 33 - List of reference signs 2Electrical
circuit74Report 4Current source76 Method Terminal78 WET2 accumulation counter 6Terminal80First
WET2 limit value 8Electrical line82LF period 10 Load84LF1 counter 12 Electrical line86Second WET2
limit value 14 Circuit breaker88Method 16 Arcing fault90Serial time period 17 Interruption unit92First
measurement phase 18 Element connected to ground 94Third termination time span 20 Region of
porous insulation 96Fourth termination time span 
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This method 112 suitably proceeds alternately with at 

least one further, preferably all, of the above methods 

60, 76, 88. In this case, the further method is 

interrupted if one of the LF2 signal 40 is measured 

whose length is greater than the LF2 limit length 114. 5 

The further method is stopped during the parallel time 

period 116, which means that with the exception of the 

signals required for the method 112, namely the HF2 

signals 48 and the LF2 signals 40, no further signal 

such as, for example, the LF1 signals 34 or the 10 

accumulations 56 are processed further. The HF2 signals 

48 are moreover taken into account only in so far as 

they contribute to the method 112. In particular, 

neither the WET1 accumulation counter 70 nor the WET2 

accumulation counter 78 nor the LF1 counter 84 is 15 

altered within the parallel time period 116. After the 

termination or end of the parallel time period 116, the 

further method is restarted, which results, in 

particular in a resetting of the respective counter or 

counters to zero (0). 20 

 

Figure 9 illustrates the temporal profile of the 

electrical voltage 24, which is substantially 

sinusoidal. On account of the temporal periodicity of 

the electrical voltage 24, the latter during normal 25 

operation regularly exceeds a limit value, designated 

as SPG voltage 134. The SPG voltage 134 is less than 

the rated voltage and is preferably 90 V. The time 

period within which the electrical voltage 24 is 

greater than the SPG voltage 134 is designated as a 30 

high time span 136. During normal operation, the length 

138 of all the high time spans 136 is substantially 

identical and constant and, moreover, dependent on the 

system frequency 26. By way of example, the length 138 

in normal operation is 600 �s. Likewise, the time 35 

interval between the individual high time spans 136 is 

substantially identical and constant and dependent on 

the system frequency 26. The time interval in normal 

22 Current98First serial number 24 Voltage100 Holding period 26 System frequency102 Second
measurement phase 28 Interference signal104 Second serial number 30 LF1 frequency106 Fifth
termination time span 32 LF1 limit threshold108 Sixth termination time span 34 LF1 signal110 Third
serial number 36 LF2 frequency112 Method 38 LF2 limit threshold114 LF2 limit length 40 LF2
signal116 Parallel time period 42 HF2 frequency118 Second termination time span 44 Time
interval120 First arcing fault time span 46 HF2 time122 Second arcing fault time span 48 HF2
signal124 Third arcing fault time span 50 HF2 number126 First arcing fault number 52 Time period128
Second arcing fault number 54 Accumulation length130 Third arcing fault number 56 Accumulation132
Fourth arcing fault number 
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operation is the reciprocal of the system frequency 26 

– that is to say 2.5 ms – minus the length 138 of the 

high time span 136. In particular, the time interval is 

1.9 ms. 

 5 

If, by way of example, one or a plurality of the 

interference signals 28 or the arcing fault 16 

occur(s), or if the power drawn by the load 10 is 

changeable over time, then it is possible for the 

profile of the electrical voltage 24 to deviate from 10 

the sinusoidal form. By way of example, such 

influencing of the electrical voltage 24 has the 

consequence that the frequency of the electrical 

voltage 24 is disturbed, that is to say that the 

frequency is not constant, or that the maximum of the 15 

electrical voltage 24 is less than the rated voltage 

for a time period that is greater than double the 

reciprocal of the system frequency 26. If, therefore, 

the lengths 138 of two successive high time spans 136 

differ by more than a third SPG time span or the 20 

electrical voltage 24 does not exceed the SPG voltage 

134 for a second SPG time span 140, a problem of the 

electrical voltage 24 is identified, which problem is 

designated as SPG fault 142. The third SPG time span is 

suitably 100 �s and the second SPG time span is 6.4 ms, 25 

in particular. 

 

Advantageously, in cases where an SPG fault 142 is 

identified within the electrical voltage 24, at least 

one of the above methods 76, 88 is terminated and not 30 

restarted for a time period having a length of a first 

SPG time span. In particular, neither the WET2 

accumulation counter 78 nor the LF1 counter 84 is 

altered within the first SPG time span after the SPG 

fault 140. After the first SPG time span, the method or 35 

methods 76, 88 is/are restarted, which in particular 

results in a resetting of the respective counters to 

zero (0). The SPG time span is suitably 1 s. 

58 Accumulation number134 SPG voltage 60 Method136 High time span 62 Waiting period138 Length
64 Accumulation value140 Second SPG time span 66 First accumulation time142 SPG fault 68
Second accumulation time 70 WET1 accumulation counter 72 Third accumulation time  - 34 - Claims
1.A method (60) for identifying arcing faults (16)   within an electrical circuit (2) having a system
5frequency (26), an electrical current (22) and an electrical voltage (24),  wherein an interference
signal (28) occurring which has a frequency below an LF1 frequency (30) and a current intensity above
an LF1 limit 10threshold (32) defines an LF1 signal (34),  wherein a number of interference signals
(28) occurring which have a frequency below an HF2 frequency (42) are combined to form an HF2
signal (48) if the number of interference signals (28) 15 occurring is greater than or equal to an HF2
number (50) and the time interval between two successive interference signals (28) is less than an
HF2 time (46), 
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The invention is not restricted to the exemplary 

embodiments described above. Rather, a person skilled 

in the art can also derive other variants of the 

invention therefrom, without departing from the subject 5 

matter of the invention. In particular, all individual 

features described in connection with the different 

exemplary embodiments can furthermore also be combined 

with one another in another way, without departing from 

the subject matter of the invention. 10 

wherein a number of time periods (52) which have a 20 respective length amounting to an
accumulation length (54) and which directly succeed one another temporally and within which in each
case at least one HF2 signal (48) is present define an accumulation (56) if the number of time periods
25(52) is greater than or equal to an accumulation number (58),  wherein a WEI' accumulation counter
(70)is incremented by one (1) if an accumulation (56) is identified, 30 -wherein the WEI' accumulation
counter (70) is reset to zero (0) if the time interval between two neighboring accumulations (56) is less
than a first accumulation time (66) or greater than a second accumulation time (68), 35 -wherein a
waiting period (62) is started after an accumulation value (64) has been reached for the WEI'
accumulation counter (70),  - 35 -  wherein the waiting period (62) is terminated and the WET'
accumulation counter (70) is reset to zero (0) if at least one LF1 signal (34) or two accumulations (56)
between which the time interval 5is less than a third accumulation time (72) are measured within the
waiting period (62), and  wherein,after the waiting period(62)has elapsed, an arcing fault (16) is
identified and/or reported. 10 
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List of reference signs 

 

2 Electrical circuit 74 Report 

4 Current source 76 Method 

5 Terminal 78 WET2 accumulation counter 

6 Terminal 80 First WET2 limit value 

8 Electrical line 82 LF period 

10 Load 84 LF1 counter 

12 Electrical line 86 Second WET2 limit value 

14 Circuit breaker 88 Method 

16 Arcing fault 90 Serial time period 

17 Interruption unit 92 First measurement phase 

18 Element connected to ground 94 Third termination time span 

20 Region of porous insulation 96 Fourth termination time span 

22 Current 98 First serial number 

24 Voltage 100 Holding period 

26 System frequency 102 Second measurement phase 

28 Interference signal 104 Second serial number 

30 LF1 frequency 106 Fifth termination time span 

32 LF1 limit threshold 108 Sixth termination time span 

34 LF1 signal 110 Third serial number 

36 LF2 frequency 112 Method 

38 LF2 limit threshold 114 LF2 limit length 

40 LF2 signal 116 Parallel time period 

42 HF2 frequency 118 Second termination time span 

44 Time interval 120 First arcing fault time span 

46 HF2 time 122 Second arcing fault time span 

48 HF2 signal 124 Third arcing fault time span 

50 HF2 number 126 First arcing fault number 

52 Time period 128 Second arcing fault number 

54 Accumulation length 130 Third arcing fault number 

56 Accumulation 132 Fourth arcing fault number 

58 Accumulation number 134 SPG voltage 

60 Method 136 High time span 

62 Waiting period 138 Length 

64 Accumulation value 140 Second SPG time span 

66 First accumulation time 142 SPG fault 

68 Second accumulation time   

70 WET1 accumulation counter   

72 Third accumulation time   

2.The method as claimed in claim 1, wherein the waiting period (62) is terminated if this has already
begun and the WET' accumulation counter (70) is reset to zero (0) and left at zero (0) for a parallel
time 15 period (116) if an LF2 signal (40) is measured which has a duration longer than an LF2 limit
length (114),  wherein an interference signal (28) occurring which has a frequency below an LF2
frequency (36) and a current intensity above an LF2 limit 20threshold (38) is designated as LF2 signal
(40), and  wherein the parallel time period (116) is ended if  a measured LF2 signal (40) has a duration
shorter than the LF2 limit length (114), or 25othe voltage (24) for a first termination time span was less
than a termination voltage, or  if no LF2 signal (40) was measured for a second termination time span
(118), and        wherein the arcing fault (16) is detected and/or 30reported  if within the parallel time
period (116) between all successive HF2 signals (48) the time interval is greater than or equal to a first
arcing fault time span (120), 35oif within the parallel time period (116) 
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Claims 

 

1. A method (60) for identifying arcing faults (16) 

within an electrical circuit (2) having a system 

frequency (26), an electrical current (22) and an 5 

electrical voltage (24), 

- wherein an interference signal (28) occurring 

which has a frequency below an LF1 frequency (30) 

and a current intensity above an LF1 limit 

threshold (32) defines an LF1 signal (34), 10 

- wherein a number of interference signals (28) 

occurring which have a frequency below an HF2 

frequency (42) are combined to form an HF2 signal 

(48) if the number of interference signals (28) 

occurring is greater than or equal to an HF2 15 

number (50) and the time interval between two 

successive interference signals (28) is less than 

an HF2 time (46), 

- wherein a number of time periods (52) which have a 

respective length amounting to an accumulation 20 

length (54) and which directly succeed one another 

temporally and within which in each case at least 

one HF2 signal (48) is present define an 

accumulation (56) if the number of time periods 

(52) is greater than or equal to an accumulation 25 

number (58), 

- wherein a WET1 accumulation counter (70) is 

incremented by one (1) if an accumulation (56) is 

identified, 

- wherein the WET1 accumulation counter (70) is 30 

reset to zero (0) if the time interval between two 

neighboring accumulations (56) is less than a 

first accumulation time (66) or greater than a 

second accumulation time (68), 

- wherein a waiting period (62) is started after an 35 

accumulation value (64) has been reached for the 

WET1 accumulation counter (70), 

between two directly successive HF2 signals (48) the time interval is greater than or  - 36 - equal to a
second arcing fault time span (122), and oif either a number of HF2 signals (48) was measured which
is greater than or equal to a  5 first arcing fault number (126) if, within a third arcing fault time span
(124), a number of LF2 signals (40) was measured which lies between a second arcing fault number
(128) and a third arcing fault number (130), or if  10 a number of HF2 signals (48) was measured
which is greater than or equal to a fourth arcing fault number (132) if, within the third arcing fault time
span (124), a number of LF2 signals (40) was measured which is  15 greater than the third arcing fault
number (130), wherein the third arcing fault time span (130) in each case begins with the parallel time
period (116). 203.A method (76) for identifying arcing faults (16) within an electrical circuit (2) having a
system frequency (26), an electrical current (22) and an electrical voltage (24),  wherein an
interference signal (28) occurring  25 which has a frequency below an LF1 frequency (30) and a
current intensity above an LF1 limit threshold (32) defines an LF1 signal (34),  wherein a number of
interference signals (28) occurring which have a frequency below an HF2  30 frequency (42) are
combined to form an HF2 signal (48) if the number of interference signals (28) occurring is greater
than or equal to an HF2 number (50) and the time interval between two successive interference
signals (28) is less than 35an HF2 time (46),  wherein a number of time periods (52) which have a
respective length amounting to an accumulation length (54) and which directly succeed one another  
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- wherein the waiting period (62) is terminated and 

the WET1 accumulation counter (70) is reset to 

zero (0) if at least one LF1 signal (34) or two 

accumulations (56) between which the time interval 

is less than a third accumulation time (72) are 5 

measured within the waiting period (62), and 

- wherein, after the waiting period (62) has 

elapsed, an arcing fault (16) is identified and/or 

reported. 

 10 

2. The method as claimed in claim 1, wherein the 

waiting period (62) is terminated if this has already 

begun and the WET1 accumulation counter (70) is reset 

to zero (0) and left at zero (0) for a parallel time 

period (116) if an LF2 signal (40) is measured which 15 

has a duration longer than an LF2 limit length (114), 

- wherein an interference signal (28) occurring 

which has a frequency below an LF2 frequency (36) 

and a current intensity above an LF2 limit 

threshold (38) is designated as LF2 signal (40), 20 

and 

- wherein the parallel time period (116) is ended if  

o  a measured LF2 signal (40) has a duration 

shorter than the LF2 limit length (114), or 

o the voltage (24) for a first termination time 25 

span was less than a termination voltage, or 

o if no LF2 signal (40) was measured for a 

second termination time span (118), and 

- wherein the arcing fault (16) is detected and/or 

reported 30 

o if within the parallel time period (116) 

between all successive HF2 signals (48) the 

time interval is greater than or equal to a 

first arcing fault time span (120), 

o if within the parallel time period (116) 35 

between two directly successive HF2 signals 

(48) the time interval is greater than or 

- 37 - temporally and within which in each case at least one HF2 signal (48) is present define an
accumulation (56) if the number of time periods (52) is greater than or equal to an accumulation
5number (58),  wherein a WEI2 accumulation counter (78)is incremented by one (1) if an accumulation
(56) is identified,  wherein, in the case of an interval between two 10 accumulations (56), which interval
which is greater than or equal to a (third) accumulation time (72), either an LF period (82) is started if
the WEI2 accumulation counter (78) is greater than a first WEI2 limit value (80), or the WEI2 15
accumulation counter (78) is reset to zero (0) if the WEI2 accumulation counter (78) is less than or
equal to the first WEI2 limit value (80),  wherein an LF1 counter (84) is incremented by one (1) if an
LF1 signal (34) is measured within the 20LF period (82),  wherein the arcing fault (16) is identified
and/or reported if, within the LF period (82), the LF1 counter (84) exceeds a second WEI2 limit value
(86), and 25 -wherein, after the LF period (82) has elapsed, the WEI2 accumulation counter (78) and
the LF1 counter (84) are reset to zero (0). 4.The method as claimed in claim 3, wherein the LF 30
period (82) is terminated if the latter has already begun, the WEI2 accumulation counter (78) and the
LF1 counter (84) are reset to zero (0) and are left at zero (0) for a first SPG time span if either for a
second SPG time span (140) the voltage (24) is not greater 
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equal to a second arcing fault time span 

(122), and 

o if either a number of HF2 signals (48) was 

measured which is greater than or equal to a 

first arcing fault number (126) if, within a 5 

third arcing fault time span (124), a number 

of LF2 signals (40) was measured which lies 

between a second arcing fault number (128) 

and a third arcing fault number (130), or if 

a number of HF2 signals (48) was measured 10 

which is greater than or equal to a fourth 

arcing fault number (132) if, within the 

third arcing fault time span (124), a number 

of LF2 signals (40) was measured which is 

greater than the third arcing fault number 15 

(130), wherein the third arcing fault time 

span (130) in each case begins with the 

parallel time period (116). 

 

3. A method (76) for identifying arcing faults (16) 20 

within an electrical circuit (2) having a system 

frequency (26), an electrical current (22) and an 

electrical voltage (24), 

- wherein an interference signal (28) occurring 

which has a frequency below an LF1 frequency (30) 25 

and a current intensity above an LF1 limit 

threshold (32) defines an LF1 signal (34), 

- wherein a number of interference signals (28) 

occurring which have a frequency below an HF2 

frequency (42) are combined to form an HF2 signal 30 

(48) if the number of interference signals (28) 

occurring is greater than or equal to an HF2 

number (50) and the time interval between two 

successive interference signals (28) is less than 

an HF2 time (46), 35 

- wherein a number of time periods (52) which have a 

respective length amounting to an accumulation 

length (54) and which directly succeed one another 

35 than an SPG voltage (134) or the lengths of two successive high time spans (136) differ by more
than a third SPG time span, wherein the high time spans (136)  - 38 - is the time span within which the
voltage (24) is greater than the SPG voltage (134). 5.The method, as claimed in claim 3 or 4, wherein
5 the LF period (82) is terminated if the latter has already begun, the WEI2 accumulation counter (78)
and the LF1 counter (84) are reset to zero (0) and are left at zero (0) for a parallel time period (116) if
an LF2 signal (40) is measured which has a duration longer 10than an LF2 limit length (114),  wherein
an interference signal (28) occurring which has a frequency below an LF2 frequency (36) and a current
intensity above an LF2 limit threshold (38) is designated as LF2 signal (40), 15and  wherein the
parallel time period (116) is ended if  a measured LF2 signal (40) has a duration shorter than the LF2
limit length (114), or  the voltage (24) for a first termination time 20span was less than a termination
voltage, or  if no LF2 signal (40) was measured for a second termination time span (118), and  wherein
the arcing fault (16) is detected and/or reported 25oif within the parallel time period (116) between all
successive HF2 signals (48) the time interval is greater than or equal to a first arcing fault time span
(120), 
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temporally and within which in each case at least 

one HF2 signal (48) is present define an 

accumulation (56) if the number of time periods 

(52) is greater than or equal to an accumulation 

number (58), 5 

- wherein a WET2 accumulation counter (78) is 

incremented by one (1) if an accumulation (56) is 

identified, 

- wherein, in the case of an interval between two 

accumulations (56), which interval which is 10 

greater than or equal to a (third) accumulation 

time (72), either an LF period (82) is started if 

the WET2 accumulation counter (78) is greater than 

a first WET2 limit value (80), or the WET2 

accumulation counter (78) is reset to zero (0) if 15 

the WET2 accumulation counter (78) is less than or 

equal to the first WET2 limit value (80), 

- wherein an LF1 counter (84) is incremented by one 

(1) if an LF1 signal (34) is measured within the 

LF period (82), 20 

- wherein the arcing fault (16) is identified and/or 

reported if, within the LF period (82), the LF1 

counter (84) exceeds a second WET2 limit value 

(86), and 

- wherein, after the LF period (82) has elapsed, the 25 

WET2 accumulation counter (78) and the LF1 counter 

(84) are reset to zero (0). 

 

4. The method as claimed in claim 3, wherein the LF 

period (82) is terminated if the latter has already 30 

begun, the WET2 accumulation counter (78) and the LF1 

counter (84) are reset to zero (0) and are left at zero 

(0) for a first SPG time span if either for a second 

SPG time span (140) the voltage (24) is not greater 

than an SPG voltage (134) or the lengths of two 35 

successive high time spans (136) differ by more than a 

third SPG time span, wherein the high time spans (136) 

if within the parallel time period (116) 30 between two directly successive HF2 signals (48) the time
interval is greater than or equal to a second arcing fault time span (122), and  if either a number of
HF2 signals (48) was 35 measured which is greater than or equal to a first arcing fault number (126) if,
within a third arcing fault time span (124), a number of LF2 signals (40) was measured which lies - 39 -
between a second arcing fault number (128) and a third arcing fault number (130), or if a number of
HF2 signals (48) was measured which is greater than or equal to a fourth  5 arcing fault number (132)
if, within the third arcing fault time span (124), a number of LF2 signals (40) was measured which is
greater than the third arcing fault number (130), wherein the third arcing fault time  10 span (130) in
each case begins with the parallel time period (116). 6.A method (88) for identifying arcing faults (16)
within an electrical circuit (2) having a system  15 frequency (26), an electrical current (22) and an
electrical voltage (24), wherein an interference signal (28) occurring which has a frequency below an
LF1 frequency (30) and a current intensity above an LF1 limit 20threshold (32) defines an LF1 signal
(34), wherein a number of interference signals (28) occurring which have a frequency below an HF2
frequency (42) are combined to form an HF2 signal (48) if the number of interference signals (28)  25
occurring is greater than or equal to an HF2 number (50) and if the time interval between two
successive interference signals (28) is less than an HF2 time (46),            wherein an HF2 signal (48)
starts a serial time  30 period (90), and wherein the arcing fault (16) is identified and/or reported oif, in
a first measurement phase (92) of the serial time period (90), a number of HF2 
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is the time span within which the voltage (24) is 

greater than the SPG voltage (134). 

 

5. The method, as claimed in claim 3 or 4, wherein 

the LF period (82) is terminated if the latter has 5 

already begun, the WET2 accumulation counter (78) and 

the LF1 counter (84) are reset to zero (0) and are left 

at zero (0) for a parallel time period (116) if an LF2 

signal (40) is measured which has a duration longer 

than an LF2 limit length (114), 10 

- wherein an interference signal (28) occurring 

which has a frequency below an LF2 frequency (36) 

and a current intensity above an LF2 limit 

threshold (38) is designated as LF2 signal (40), 

and 15 

- wherein the parallel time period (116) is ended if  

o  a measured LF2 signal (40) has a duration 

shorter than the LF2 limit length (114), or 

o the voltage (24) for a first termination time 

span was less than a termination voltage, or 20 

o if no LF2 signal (40) was measured for a 

second termination time span (118), and 

- wherein the arcing fault (16) is detected and/or 

reported 

o if within the parallel time period (116) 25 

between all successive HF2 signals (48) the 

time interval is greater than or equal to a 

first arcing fault time span (120), 

o if within the parallel time period (116) 

between two directly successive HF2 signals 30 

(48) the time interval is greater than or 

equal to a second arcing fault time span 

(122), and 

o if either a number of HF2 signals (48) was 

measured which is greater than or equal to a 35 

first arcing fault number (126) if, within a 

third arcing fault time span (124), a number 

of LF2 signals (40) was measured which lies 

35 signals (48) are measured whose time interval between in each case two successive HF2 signals
(48) is between a fourth termination time span (96) and a third termination time  - 40 - span (94) if the
number of HF2 signals (48) is equal to a first serial number (98), oif, in a second measurement phase
(102), which begins following a holding period (100) 5after the first measurement phase (92), a further
number of HF2 signals (48) was measured whose time interval between in each case two successive
HF2 signals is between the fourth termination time span (96) and the  10 third termination time span
(94) if the further number of HF2 signals (48) is equal to a second serial number (104), and oif, within
the serial time period (90), a                   number of LF1 signals (34) was measured, 15which number is
equal to a third serial number (119), wherein the time interval between two successive LF1 signals
(34) lies between a fifth termination time span (106) and a sixth termination time span (108), and  20 if
no further LF1 signal (34) was measured after the last of the LF1 signals (34) for at least a time span
corresponding to the fifth termination time span (106), and wherein the serial time period (90) is ended
if,  25 in one of the measurement phases (92, 102), the time interval between two directly successive
HF2 signals (48) is greater than the third termination time span (94). 307.The method as claimed in
claim 6, wherein the serial time period (90) is ended if the latter has 
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between a second arcing fault number (128) 

and a third arcing fault number (130), or if 

a number of HF2 signals (48) was measured 

which is greater than or equal to a fourth 

arcing fault number (132) if, within the 5 

third arcing fault time span (124), a number 

of LF2 signals (40) was measured which is 

greater than the third arcing fault number 

(130), wherein the third arcing fault time 

span (130) in each case begins with the 10 

parallel time period (116). 

 

6. A method (88) for identifying arcing faults (16) 

within an electrical circuit (2) having a system 

frequency (26), an electrical current (22) and an 15 

electrical voltage (24), 

- wherein an interference signal (28) occurring 

which has a frequency below an LF1 frequency (30) 

and a current intensity above an LF1 limit 

threshold (32) defines an LF1 signal (34), 20 

- wherein a number of interference signals (28) 

occurring which have a frequency below an HF2 

frequency (42) are combined to form an HF2 signal 

(48) if the number of interference signals (28) 

occurring is greater than or equal to an HF2 25 

number (50) and if the time interval between two 

successive interference signals (28) is less than 

an HF2 time (46), 

- wherein an HF2 signal (48) starts a serial time 

period (90), and 30 

- wherein the arcing fault (16) is identified and/or 

reported 

o if, in a first measurement phase (92) of the 

serial time period (90), a number of HF2 

signals (48) are measured whose time interval 35 

between in each case two successive HF2 

signals (48) is between a fourth termination 

time span (96) and a third termination time 

already begun, and the serial time period (90) is not started for a first SPG time span, if either for a
second SPG time span (140) the voltage (24) is not 35 greater than an SPG voltage (134) or the
lengths of two successive high time spans (136) differ by more than a third SPG time span, wherein
the high time spans (136)  - 41 - is the time span within which the voltage (24) is greater than the SPG
voltage (134). 8.The method as claimed in claim 6 or 7, wherein the 5serial time period (90) is ended if
the latter has already begun, and the serial time period (90) is not started for a parallel time period
(116), if an LF2 signal (40) is measured which has a duration longer than an LF2 limit length (114),
10wherein an interference signal (28) occurring which has a frequency below an LF2 frequency (36)
and a current intensity above an LF2 limit threshold (38) is designated as LF2 signal (40), and 15
-wherein the parallel time period (116) is ended if  a measured LF2 signal (40) has a duration shorter
than the LF2 limit length (114), or  the voltage (24) for a first termination time span was less than a
termination voltage, or 20oif no LF2 signal (40) was measured for a 
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span (94) if the number of HF2 signals (48) 

is equal to a first serial number (98), 

o if, in a second measurement phase (102), 

which begins following a holding period (100) 

after the first measurement phase (92), a 5 

further number of HF2 signals (48) was 

measured whose time interval between in each 

case two successive HF2 signals is between 

the fourth termination time span (96) and the 

third termination time span (94) if the 10 

further number of HF2 signals (48) is equal 

to a second serial number (104), and 

o if, within the serial time period (90), a 

number of LF1 signals (34) was measured, 

which number is equal to a third serial 15 

number (119), wherein the time interval 

between two successive LF1 signals (34) lies 

between a fifth termination time span (106) 

and a sixth termination time span (108), and 

if no further LF1 signal (34) was measured 20 

after the last of the LF1 signals (34) for at 

least a time span corresponding to the fifth 

termination time span (106), and 

- wherein the serial time period (90) is ended if, 

in one of the measurement phases (92, 102), the 25 

time interval between two directly successive HF2 

signals (48) is greater than the third termination 

time span (94). 

 

7. The method as claimed in claim 6, wherein the 30 

serial time period (90) is ended if the latter has 

already begun, and the serial time period (90) is not 

started for a first SPG time span, if either for a 

second SPG time span (140) the voltage (24) is not 

greater than an SPG voltage (134) or the lengths of two 35 

successive high time spans (136) differ by more than a 

third SPG time span, wherein the high time spans (136) 

second termination time span (118), and  wherein the arcing fault (16) is detected and/or reported  if
within the parallel time period (116) 25  between all successive HF2 signals (48) the time interval is
greater than or equal to a first arcing fault time span (120),  if within the parallel time period (116)
between two directly successive HF2 signals 30(48) the time interval is greater than or equal to a
second arcing fault time span (122), and  if either a number of HF2 signals (48) was measured which
is greater than or equal to a 35  first arcing fault number (126) if, within a third arcing fault time span
(124), a number of LF2 signals (40) was measured which lies between a second arcing fault number
(128)  - 42 - and a third arcing fault number (130), or if a number of HF2 signals (48) was measured
which is greater than or equal to a fourth arcing fault number (132) if, within the  5 third arcing fault
time span (124), a number of LF2 signals (40) was measured which is greater than the third arcing
fault number (130), wherein the third arcing fault time span (130) in each case begins with the
10parallel time period (116). 9.A method (112) for identifying arcing faults (16)    within an electrical
circuit (2) having a system frequency (26), an electrical current (22) and an 
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is the time span within which the voltage (24) is 

greater than the SPG voltage (134). 

 

8. The method as claimed in claim 6 or 7, wherein the 

serial time period (90) is ended if the latter has 5 

already begun, and the serial time period (90) is not 

started for a parallel time period (116), if an LF2 

signal (40) is measured which has a duration longer 

than an LF2 limit length (114), 

- wherein an interference signal (28) occurring 10 

which has a frequency below an LF2 frequency (36) 

and a current intensity above an LF2 limit 

threshold (38) is designated as LF2 signal (40), 

and 

- wherein the parallel time period (116) is ended if  15 

o  a measured LF2 signal (40) has a duration 

shorter than the LF2 limit length (114), or 

o the voltage (24) for a first termination time 

span was less than a termination voltage, or 

o if no LF2 signal (40) was measured for a 20 

second termination time span (118), and 

- wherein the arcing fault (16) is detected and/or 

reported 

o if within the parallel time period (116) 

between all successive HF2 signals (48) the 25 

time interval is greater than or equal to a 

first arcing fault time span (120), 

o if within the parallel time period (116) 

between two directly successive HF2 signals 

(48) the time interval is greater than or 30 

equal to a second arcing fault time span 

(122), and 

o if either a number of HF2 signals (48) was 

measured which is greater than or equal to a 

first arcing fault number (126) if, within a 35 

third arcing fault time span (124), a number 

of LF2 signals (40) was measured which lies 

between a second arcing fault number (128) 

15electrical voltage (24),  wherein a number of interference signals (28) occurring which have a
frequency below an HF2 frequency (42) are combined to form an HF2 signal (48) if the number of
interference signals (28) is 20greater than or equal to an HF2 number (50) and the time interval
between two successive interference signals (28) is less than an HF2 time (46),  wherein an
interference signal (28) occurring  25 which has a frequency below an LF2 frequency (36) and a
current intensity above an LF2 limit threshold (38) defines an LF2 signal (40),  wherein an LF2 signal
(40) which has a duration longer than an LF2 limit length (114) starts a 30parallel time period (116),
wherein the parallel time period (116) is ended if  a measured LF2 signal (40) has a duration shorter
than the LF2 limit length (114), or  the voltage (24) for a first termination time 35span was less than a
termination voltage, or  if no LF2 signal (40) was measured for a second termination time span (118),
and  - 43 -  wherein the arcing fault (16) is detected and/or reported  if within the parallel time period
(116) between all successive HF2 signals (48) the 
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and a third arcing fault number (130), or if 

a number of HF2 signals (48) was measured 

which is greater than or equal to a fourth 

arcing fault number (132) if, within the 

third arcing fault time span (124), a number 5 

of LF2 signals (40) was measured which is 

greater than the third arcing fault number 

(130), wherein the third arcing fault time 

span (130) in each case begins with the 

parallel time period (116). 10 

 

9. A method (112) for identifying arcing faults (16) 

within an electrical circuit (2) having a system 

frequency (26), an electrical current (22) and an 

electrical voltage (24), 15 

- wherein a number of interference signals (28) 

occurring which have a frequency below an HF2 

frequency (42) are combined to form an HF2 signal 

(48) if the number of interference signals (28) is 

greater than or equal to an HF2 number (50) and 20 

the time interval between two successive 

interference signals (28) is less than an HF2 time 

(46), 

- wherein an interference signal (28) occurring 

which has a frequency below an LF2 frequency (36) 25 

and a current intensity above an LF2 limit 

threshold (38) defines an LF2 signal (40), 

- wherein an LF2 signal (40) which has a duration 

longer than an LF2 limit length (114) starts a 

parallel time period (116), 30 

- wherein the parallel time period (116) is ended if  

o  a measured LF2 signal (40) has a duration 

shorter than the LF2 limit length (114), or 

o the voltage (24) for a first termination time 

span was less than a termination voltage, or 35 

o if no LF2 signal (40) was measured for a 

second termination time span (118), and 

5 time interval is greater than or equal to a first arcing fault time span (120),  if within the parallel time
period (116) between two directly successive HF2 signals (48) the time interval is greater than or  10
equal to a second arcing fault time span (122), and  if either a number of HF2 signals (48) was
measured which is greater than or equal to a first arcing fault number (126) if, within a  15 third arcing
fault time span (124), a number of LF2 signals (40) was measured which lies between a second arcing
fault number (128) and a third arcing fault number (130), or if a number of HF2 signals (48) was
measured  20 which is greater than or equal to a fourth arcing fault number (132) if, within the third
arcing fault time span (124), a number of LF2 signals (40) was measured which is greater than the
third arcing fault number  25 (130), wherein the third arcing fault time span (130) in each case begins
with the parallel time period (116).     10. A circuit breaker (14) which is provided and 30 designed for
carrying out the method as claimed in any of claims 1 to 9.  11. The circuit breaker (14) as claimed in
claim 10, which is provided and designed for carrying out the 35 method as claimed in claim 1 or 2,
and also the method as claimed in any of claims 3 to 5, and also the method as claimed in any of
claims 6 to 8 and the method as claimed in claim 9.  - 44 - 12. The circuit breaker (14) as claimed in
claim 10 or 11, characterized by 5 aninterruptionunit(17)forinterruptingan electrical circuit (2) as soon
as the arcing fault (16) is identified and/or reported. 
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- wherein the arcing fault (16) is detected and/or 

reported 

o if within the parallel time period (116) 

between all successive HF2 signals (48) the 

time interval is greater than or equal to a 5 

first arcing fault time span (120), 

o if within the parallel time period (116) 

between two directly successive HF2 signals 

(48) the time interval is greater than or 

equal to a second arcing fault time span 10 

(122), and 

o if either a number of HF2 signals (48) was 

measured which is greater than or equal to a 

first arcing fault number (126) if, within a 

third arcing fault time span (124), a number 15 

of LF2 signals (40) was measured which lies 

between a second arcing fault number (128) 

and a third arcing fault number (130), or if 

a number of HF2 signals (48) was measured 

which is greater than or equal to a fourth 20 

arcing fault number (132) if, within the 

third arcing fault time span (124), a number 

of LF2 signals (40) was measured which is 

greater than the third arcing fault number 

(130), wherein the third arcing fault time 25 

span (130) in each case begins with the 

parallel time period (116). 

 

10. A circuit breaker (14) which is provided and 

designed for carrying out the method as claimed in any 30 

of claims 1 to 9. 

 

11. The circuit breaker (14) as claimed in claim 10, 

which is provided and designed for carrying out the 

method as claimed in claim 1 or 2, and also the method 35 

as claimed in any of claims 3 to 5, and also the method 

as claimed in any of claims 6 to 8 and the method as 

claimed in claim 9. 
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12. The circuit breaker (14) as claimed in claim 10 or 

11, 

characterized by 

an interruption unit (17) for interrupting an 5 

electrical circuit (2) as soon as the arcing fault (16) 

is identified and/or reported. 


