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Circuit breaker having detection of the aperiodic current change

The invention relates to a circuit breaker according to the preamble of claim 1.

Circuit breakers are known which switch off a network, partial network or an

electric line by the automatic opening of break contacts in the case of the

occurrence of an increased current flow in an electric network or electric line.

Circuit breakers are further known which switch off a network, partial network

or an electric line by the automatic opening of break contacts upon the occurrence

of a residual current.

The disadvantageous aspect in such known circuit breakers is that further

sources of errors can occur in electric networks or lines in addition to the

described sources of errors, which can represent a potential hazard for

installations and. living beings, especially by causing fi.res, and which cannot be

securely d.etected. by conventional circuit breakers as described above because

increased current flows or residual currents may not occur.

It is therefore the object of the invention to provide a circuit breaker of the kind

mentioned initially, with which the mentioned disadvantages can be avoided and

with which the likelihood of fires by faults in electric networks can be reduced.

This is achieved by the features of claim 1.

The likelihood of fires by faults in electric networks can thereby be reduced. So-

called serial and./or parallel faults which can lead to arcs can thus be recognized

in an electric network and the respective network can be switched off. Fires

which might be produced by arcs can thereby be prevented securely. Living

beings and installations can thus be protected from the hazards of electric

current and fires which are induced by the same.

The invention further relates to a detector according to the preamble of claim 2.

The initially d.escribed known circuit breakers are not capable of recognizíng

faults which do not lead. to increased. current flow in a line or to any residual

current, but which faults can still lead to a fi.re within or in the region of an

electric network.

It is the object of the invention to provide a detector of the kind mentioned above

with which the mentioned disadvantages can be avoided and with which the

Iikelihood of fires by faults in electric networks can be reduced.
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This is achieved in accordance with the invention by the features of claim 2.

The likelihood of fires by faults in electric networks can thus be reduced. So-

called serial and/or parallel faults which can lead to arcs can thus be recognized

in an electric network and the respective network can be switched off. Fires

which might be produced by arcs can thus be prevented securely. Living beings

and installations can thus be protected from the hazards of electric current and

fires which are induced by the same.

The sub-claims, which like claims 1 and 2 simultaneously form a part of the

description, relate to preferred embodiments of the detector for the circuit

breaker in accordance with the invention.

The invention further relates to a method for detecting aperiodic, substantially

erratic changes of the amplitude of at least one parameter within an electric

network according to the preamble of claim 7.

The initially described. known circuit breakers are not capable of recognizíng

faults which d.o not lead to increased current flow in a line or to any residual

current, but which faults can still lead to a fire within or in the region of an

electric network.

It is the object of the invention to provide a method of the kind mentioned above

with which the mentioned disadvantages can be avoided and with which the

Iikelihood of fires by faults in electric networks can be reduced'

This is achieved in accordance with the invention by the features of claim 1'

The likelihood of fires by faults in electric networks can thus be reduced' So-

called serial and./or parallel faults which can lead to arcs can thus be recognized

in an electric network and. the respective network can be switched off' Fires

which might be prod.uced by arcs can thus be prevented securely. Living beings

and installations can thus be protected from the hazards of electric current and

fires which are induced by the same.

The sub-claims, which like claim 7 simultaneously form a part of the description,

relate to preferred embodiments of the invention.

The invention is now explained in closer detail by reference to the enclosed

drawings in which merely preferred embodiments are shown by way of example,

wherein:
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Fig. 1 shows two schematic circuit diagrams for illustrating a serial and a
parallel fault in an electric networki

Fig. 2 shows a schematic circuit diagram for illustrating a combined serial and

parallel fault in a triple distributori

Fig. 3 shows a first example of a first parameter signal (current signal) with
periodic erratic changes in the amplitude of an electric parameter as a result of a

serial fault in the time rangei

Fig. 4 shows the parameter signal according to Fig. 3 after the first step of the

method in accordance with the invention in the time rangei

Fig. 5 shows the parameter signal according to Fig. 4 after the second step of the

method in accordance with the invention in the time rangei

Fig. 6 shows the signal according to Fig. 5 in the frequency rangei

Fig. 7 shows a second example of a fi.rst parameter signal (current signal) with
aperiodic erratic changes of the amplitude of an electric parameter as a result of

a serial fault in the time rangei

Fig. 8 shows the parameter signal according to Fig. 7 after the first step of the

method in accordance with the invention in the time rangei

Fig. 9 shows the parameter signal according to Fig. 8 after the second step of the

method in accordance with the invention in the time rangei

Fig. 10 shows the signal according to Fig. 9 in the frequency rangel

Fig. 11 shows a third example of a first parameter signal (current signal) with

aperiodic erratic changes of the amplitude of an electric parameter as a result of

a paraLlel fault in the time rangei

Fig. 12 shows the parameter signal according to Fig. 11 according to the specially

preferred embodiment of the first step of the method in accordance with the

invention in the time rangei

Fig. 13 shows the parameter signal according to Fig. 12 after the second step of

the method in accordance with the invention in the time rangei

Fig. 14 shows a fourth example of a first parameter signal (current signal) with
periodic erratic changes of the amplitude of an electric parameter as a result of a

parallel fault in the time rangei

Fig. 15 shows the parameter signal according to Fig. 14 according to the specially

preferred embod.iment of the first step of the method in accordance with the

invention in the time rangei
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Fig. 16 shows the parameter signal according to Fig. 15 after the second step of

the method in accordance with the invention in the time rangei

Fig. 17 shows a block diagram of a preferred embodiment of a circuit breaker

with a first preferred embodiment of a detector in accordance with the inventioni

Fig. 18 shows a block diagram of a second preferred embodiment of a detector in

accordance with the inventioni

Fig. 19 shows a block diagram of a third preferred embodiment of a detector in

accordance with the inventioni

Fig. 20 shows a block d.iagram of a fourth preferred embodiment of a detector in

accordance with the inventioni

Fig. 17 shows a block diagram of a circuit breaker 11 which comprises break

contacts for switching off an electric network in a predeterminable manner, with

the break contacts being triggerable by at least one tripping unit 10, with the

circuit breaker having a detector 1 for detecting aperiodic, substantially erratic

changes in the amplitude of at least one electric parameter within the electric

network, and the tripping unit 10 is operatively connected with the detector 1.

The likelihood of fires by faults in electric networks can thus be reduced' So-

called. serial and/or parallel faults 18, 19 which can lead to arcs can thus be

recognized in an electric network and the respective network can be switched off'

Fires which might be produced by arcs can thus be prevented securely. Living

beings and installations can thus be protected from ttre hazards of electric

current and fires which are induced by the same.

Circuit breakers 11 in accordance with the invention are provided for the

protection of effects of any kind of faults which on their occurrence cause

aperiodic, substantially erratic changes in the amplitude of at least one electric

parameter within the electric network. It is preferably provided that the at least

one electric parameter concerns an electric voltage or an electric current. It can

also be provid.ed. however that it concerns electric power. An electric network is

preferably any kind of an electric circuit for the distribution of electric energ'y,

especially in the field of domestic and communal power distribution.

Two frequently occurring faults are known which cause such aperiodic,

substantially erratic changes in the amplitude of the electric current or the
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electric voltage, which two faults are generally known as serial faults 18 or

parallel faults 19 and which are schematically illustrated in Figs. 1 and 2. A

serial fault 18 can occur as a result of a contact problem, e.g. through a dry joint

or material fatigue. An interruption of the electric line thus occurs in aperiodic

intervals. The current flow is thus interrupted and an arc occurs during each

interruption and resumption of the current flow, which arc represents a potential

source of a fire. In the case of a parallel fault 19, a current flow occurs between

two parallel cond.uctors, e.g. for the reason of fatigue of the insulation between

two conductors. Higher or lower currents can occur in addition to the already

flowing currents depending on the contact resistance. Fig. 3 illustrates the

occurrence of a combined parallel and serial fault 18, 19 in a device, which in this

case occurs within a triple current distributor.

As a result of the faults as described above, substantially erratic changes

especially in the current or the voltage occur within the electric network' This

leads especially to substantially erratic changes, drops or rises in the current or

voltage. Substantially erratic changes in the amplitude of an electric parameter

within the electric network shall be understood as being strong and rapid rises or

strong and rapid d.rops in the amplitude within a short period of time. The rise or

drop of an electric parameter peï unit of time is generally stated by the slew rate.

A change of a voltage with a slew rate Larger than 1500 V/ps or a change of a

current with a slew rate of larger than 100 mA/ns shall preferably be understood

within the terms of the present invention as being a substantially erratic change

in the amplitude of at least one electric parameter within the electric network.

A circuit breaker 11 in accordance with the invention can comprise any kind of a

detector 1 for detecting aperiodic, substantially erratic changes in the amplitude

of at least one electric parameter within the electric network, with the detector 1

being operatively connected with the tripping unit 10. Such a detector 1 can be

both an integral part of the circuit breaker 11 or also be inserted in a removable

manner in the circuit breaker 11 or be flanged onto the same'

It is preferably provided that the circuit breaker 11 comprises a detector 1

according to the embodiments in accordance with the invention of a detector 1 as
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described below for detecting aperiodic, substantially erratic changes in the

amplitud.e of at least one electric parameter within the electric network, or is

connected with the same. Such a detector 1 in accordance with the invention can

also be arranged as a structurally independent unit and can be arranged within

or in the region of an electric network.

Figs. 17 to 20 each show a functional block diagram of a preferred embodiment of

a detector 1, especially for the circuit breaker 11, comprising a sensor 2 for

recording a progression over time of the at least one electric parameter in a

manner substantially faithful to the signal, with the detector 1 being arranged

for detecting aperiod.ic, substantially erratic changes in the amplitude of at least

one electric parameter, especially current and/or the voltage, within an electric

network, preferably according to one of the methods as described below.

Such a detector t has the following advantages and effects as described above in

the description of the circuit breaker 11 in accordance with the invention.

Detectors 1 in accordance with the invention comprise a sensor 2 for recording a

progression over time of at least one electric parameter in a manner substantially

faithful to the signal. Such a sensor 2 is preferably arranged as or comprises a

summation current transformer, a current transformer, a Förster probe, a Hall

generator, a shunt resistor, a voltmeter or the tike. The combination of two or

more sensors 2 can especially also be provided. It is preferably provided that each

conductor is associated with a separate sensor 2 which records or detects the

changes of the electric parameter.

It is provid.ed. according to the especially preferred embodiments of detectors 1 in

accordance with the invention as are shown in Figs. 17 to 20 that one output of

the at least one sensor 2 is applied to an input of a first unit 3 for forming a

signum function, one output of the first unit 3 is applied to one input of a flank

detector 4, orte output of the flank detector 4 is applied to an input of a second

unit 5 for determining a pulse-duty factor of a rectangular function, and one

output of the second unit 5 is applied to an input of an output unit 6.

The first unit 3 for forming a signum function is preferably arranged as an

overmod,ulating operational amplifier. Flank detectors 4 are known for example

from radio engineering, e.g. for decoding a Manchester code for example, and can

be provided in each arrangement for the implementation of a detector 1 in

accordance with the invention.



7

The second unit 5 for determining a pulse-duty factor of a rectangular function is

preferably arranged as a filter arrangement 7, especially as a band-pass filter

and/or comb filter, and/or as a transformation unit 8. The use and working mode

of the second, units 5 which are arranged in this way and their individual

advantages are d.escribed in detail in the description of the method in accordance

with the invention. The output unit 6 is preferably arranged for triggering a

tripping unit 10 of a switching device, especially a circuit breaker 11, and

therefore comprises the respective electric and/or mechanical outputs in order to

trigger a tripping unit 10 of a switching device. Many switching devices comprise

an opening in their housing for example through which action can be taken by

means of pins on the tripping unit 10 of a switching device. The output unit 6 can

therefore comprise such a pin. The output unit 6 can also be arranged for

example for loading the energy storage circuit of a conventional residual-current

circuit breaker. It can be provided, as illustrated in Figs. 17 to 20, that a detector

1 in accord.ance with the invention comprises a data preparation unit 9 with

which the first parameter signal 15 generated by the sensor 2 is prepared for the

following processing. An amplification of the first parameter signal 15 or a

transformation from a current signal into a voltage signal is preferably provided.

It can be provid.ed that individ.ual or all components of a detector 1 in accordance

with the invention can be built or implemented in discrete hardware. It can also

be provided. that ind.ividual or all components of a detector 1 in accordance with

the invention are implemented in respect of hardware and/or software in an

integrated circuit, e.g. in a digital signal processor (DSP), a microcontroller (pC),

a microprocessor (pP), programmable logic device (pl,U) and/or a field

programmable gate array (FPGÐ.

The invention further relates to a method for detecting aperiodic, substantially

erratic changes in the amplitude of at least one electric parameter, especially the

current and./or the voltage, within an electric network, with a progression over

time of the at least one electric parameter being recorded in a manner

substantially faithful to the signal and a first parameter signal 15 thus being

formed,

- with a pred.eterminable constant positive first value being assigned in a

first step to each positive component of the first parameter signal 15 and/or

a predeterminable constant negative second value being assigned to each
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negative component of the first parameter signal 15 for its duration, and a

first rectangular signal 16 being formed in such a way, with it being

preferably provided that the first value and the second value have identical

amountsi

- that in a subsequent second step rising or falling flanks of the first

rectangular signal 16 are detected, a predeterminable third value unequal

zero is assigned to the regions between two successively following rising or

falling flanks, and the regions disposed in between are assigned the value

zero, and a second rectangular signal 17 is thus formed;

- that in a subsequent third step a first pulse-duty factor of the second

rectangular signal 17 is determined;

- that in a subsequent fourth step the first pulse-duty factor is compared

with the pulse-duty factor 1:1 and that in the case of a deviation of the first

pulse-duty factor from the pulse-duty factor 1:1 the detection of an aperiodic,

substantially erratic change of the amplitude of the at least one electric

parameter is output.

Such a method has the advantages and effects as explained above in connection

with the d.escription of the circuit breaker in accordance with the invention.

Figs. 3 to 6 illustrate the application of the method in accordance with the

invention on a first parameter signal 15 which has originated as a result of a

periodic, substantially erratic change of the amplitude of at least one electric

parameter, as is generated for example by phase-angle control. Fig. 3 shows the

recorded first parameter signal 15. Fig. 4 shows both the first parameter signal

15 and the first rectangular signal 16 formed after the first step of the method.

The so-called signum or pïeceding-sign function is applied in a first step on the

first parameter signal 15. The first method step can be applied to the positive,

the negative or both components of the first parameter signal 15.

As is shown in Fig. 5, the flanks of the first rectangular signal 16 are detected in

the second. method. step, and a second rectangular signal 17 with predeterminable

amplitude is formed from the rising flanks. A rising and falling flank follows in

an alternating fashion in the second rectangular signal 17 on the rising flanks of

the first rectangular signal 16. The second method step is performed for the

positive or negative components of the first parameter signal 16.
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The pulse-duty factor of the second rectangular signal 17 is determined

subsequently in the third method step. The pulse-duty factor is also known as

duty cycle, and is illustrated and expressed in different ways. The pulse-duty

factor 1:1 is also expressed, in specialized literature as 0.5 or with 50%, and

designates a so-called. symmetrical rectangular signal as is also shown in Fig. 5,

in which the off time is equal to the on time.

Three different methods have been proposed for determining the pulse'duty ratio

in the method in accordance with the invention, each of which offers advantages

depending on the manner of the proposed implementation of the method.

According to a first and a second preferred arrangement of the third method step,

it is provided that for determining the pulse-duty factor of the second rectangular

signal 17 it is checked for a predeterminable component of even-numbered

harmonics of a first harmonic. If the second rectangular signal 17 concerns a

symmetric rectangular signal, it exclusively has harmonics with frequencies

which represent an uneven multiple of a first harmonic. Such a second

rectangular signal 17 is therefore the consequence of a periodic, substantially

erratic change of the amplitude, which has its cause in an intentional and non-

erroneous change of electric parameters. Fig. 6 shows an example for such a

second rectangular signal 1? in the frequency range. An aperiodic, substantially

erratic change of the amplitude on the other hand is obtained as a result of an

irregularly occurring fault and is expressed by a component of harmonics whose

frequency is the even-numbered multiple of a first harmonic.

In accord.ance with the first preferred arrangement of the third method step, it is

provided that the second rectangular signal 17 is transformed from the time

range to an image range, preferably in the frequency range, and subsequently the

even-numbered harmonics of a first harmonic are determined. It is thus possible,

especially in the case of implementing an FFT, to determine a first harmonic and

its harmonics in a very rapid and precise manner, and also the component of

even-numbered harmonics. This is especially advantageous when using a

processing in the d.etector 1. Such an arrangement is provided in a detector 1

according to Fig 19 or 20.

According to the first preferred arrangement of the third method step, it is
provided that the second. rectangular signal 17 is filtered by means of a filter

arrangem ent'- , especially by means of a band'pass filter or comb filter, and
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subsequently the even'numbered harmonics of a first harmonic are determined.

This allows a discrete confi.guration of such a detector 1, but it is also suitable for

implementation in an IC. A detector 1 with such an arrangement is shown in Fig.

17 for example. Since a filter arrangement 7 for determining harmonics must be

adapted to a first harmonic, it is provided in a further development of this

embodiment that frlter constants of the filter arrangement 7 are adapted to a

determined frequency of a first harmonic. For this purpose, a third unit 12 can be

provided. for adjusting the filter coefficients, e.g. in the arrangement according to

Fig. 18. The frequency of the first harmonic can be determined approximately in

the area of the flank detector 4, e.g. by counting the flanks of the first

rectangular signal 16.

Furthermore, a third preferred aïrangement of the third method step is provided

in which a signal with half the amount of the third value is added to or

subtracted from the second rectangular signal, and a third rectangular signal is

thus formed, with the third rectangular signal subsequently being further

checked for being free from offset. In this respect, it is tried to symmetrize the

second rectangular signal 17 with respect to its positive and negative signal

components, which can only be achieved in the case of a second rectangular

signal with symmetric pulse-duty factor or duty cycle. A second rectangular

signal 17 with a pulse'duty factor which deviates therefrom inevitably has an

offset, and therefore a direct voltage component. When such an offset or direct

voltage component is d.etected, this allows drawing the inevitable conclusion to

the detection of an aperiod.ic, substantially erratic change of the amplitude of at

Ieast one electric parameter.

In a fourth method. step, the detection of an aperiodic, substantially erratic

change of the amplitude of at least one electric parameter is output in the case of

a deviation of the first pulse'duty factor from the pulse-duty factor 1:1 in addition

to the alread.y described comparison of the first pulse'duty factor with the pulse-

duty factor 1:1. This means there is eitherthe output of a notice to a checking

system or a user, or a tripping unit 10 of a switching device is triggered'

Figs. 7 to 10 illustrate the individual method steps as described above in a first
parameter signal 15 which has an aperiodic, substantially erratic change of an

electric parameter caused by a serial fault 18. The different weak characteristic

harmonics are clearly shown in Fig. 10 which approximately have the same

amounts. That is why even-numbered harmonics can be seen in addition to the

uneven harmonics.
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In the case of so-called parallel faults 19 there is the special case that an

additional signal such as a current is superimposed on the non-disturbed

parameter signal. Figs. 11 to 13 illustrate the first parameter signal and the first

and second. rectangular signal of an aperiodically disturbed first parameter signal

15, with the substantially erratic changes of the first parameter signal 15 clearly

being recognizabte. Figs. 14to 16 illustrate the first parameter signal 15 and the

first and. second rectangular signal 16, 17 of a periodically disturbed fi.rst

parameter signal 15, with the substantially erratic changes of the first parameter

signal 15 being recognizable.

In the first method step, the detection of the flank is further provided in addition

to the application of the pure signum function. The signum function is therefore

not applied to all components of the first parameter signal 15, but only to the

areas which have an increased amplitude. It is therefore provided that in the

first step the first value is assigned to positive components of the first parameter

signal 15 and the second. value to negative components of the first parameter

signal 15 between two temporally successive, substantiatly erratic changes which

have a larger amplitude in relation to the first parameter signal 15 before the

substantially erratic change. The fi.rst rectangular signal 16 thus formed is then

further processed and evaluated as described above.

It is preferably provided that both previously described arrangements of the first

method step are carried out in parallel.

In order to recognize switch-on processes, it is preferably provided that the first

parameter signal 15, which is especially a temporally non-periodic signal, is

intermediately stored for a predeterminable period of time.

It can further be provided to operate different arïangements of the described

method or different embodiments of the described detector 1 in an arrangement

in parallel, e.g. in order to evaluate more complex first parameter signals 15

which are composed of a plurality of individual signals with different amplitudes

Fig. 20 shows a block diagram of such an arrangement, with a fourth unit being

provided. for level separation and a fifth unit for allocating the flanks to different

amplitudes. The illustrated embodiment comprises differently arranged second

units for determining a pulse-duty factor, but it can also be provided that they

are arranged identically.
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Further embod.iments in accord.ance with the invention merely have a part of the

described features. Any combination of features can be provided, especially also

of different described embodiments.
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CLAIMS:

l, A rnethocl fbr detecting apelioclic. substantially elratic chauges in the alttplittrclc of'at

least one eleotlic parameter, especially the current and/or the voltage, wíthin an electric

petwork, r,vith a pr:ogression over time o1'the at least one electric paratneter being recorclecl in

a rranner substautially faithful to the signal ancl ¿ fìrst paratleter signal (15) thus being

f'ornred, charactet'ized in that

- a pre<letellninatrle colìstant positive l-rrst value is assigned in a lilst step to each

positive component of the 1ìrst parameter signal (15) and/or a pt'edetertninablc

cclnstant nega[ive seconcl value is assigned to each negative cotnponent of the fìrst

parameter signal (15) tbr its lespective cluration, and a first rectangrrlar:signal (16) is

f"orrned in such a way;

- that i¡ a snbsequent seconcl step rising or lalling tlanks of the ftrst rectangtrlar sigrral

(16) are detectecl, a predeterminable constÍult third value utreqrml zero is assigned to

the regiçns between two strccessively l'ollowing lising or falling flanks, ancl the

¡egions clisposecl in between are assignecl the value zero, and a second rectangular

signal (17) is thus ['or:mecl;

- that in er subsequent third step a first pulse-duty factor of the second rectangular

signal (17) is deterrnined;

- that i¡ a subsequent l'ourth step the hlst pulse-cluty factor is cclmparecl with the

pulse-tluty factor 1 :1 ancl that in the case olla cleviation ol'the lÌrst pulse-duty factor

fiom the pulsc-duty factor l:l the delectio¡r of an aperioclic, substantially erratic

change ollthe amplitucle of the at least one electric paratneter is otttput.

2. A ntethocl accorcling tcl clainl 1. characteriz.ecl in that in the first slep the ltrst v¿rlttc is

assignecl to positivc oomponent.s of tirc lirst palanrctcr"signal (15) and the second valttc ttr

negative conrponents of tlre fìrst paramtler signal (15) betrveen trvo tcnrporally succcssive.

substantial!y erlatic changes tvhich havc a lalger anrplitucle in relatioll to thc lìrst paranletcr

signal (15) belbte tlte substantìally erratic changc.

3. A rncthclcl accorcling to clairn I or 2, char'¿tctclized in that the first v¿rlue and the

sccc¡rrcl val uc havc idcn t i c:a I ¿ttt't<lttltts.
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4. A ¡rethocl acc<t¡clingto one of'ttre claints I to 3, cltaracterizccl in that lbt'cleLertn:rining

the ¡lulse-cluty làctor cll'the seoond rcctangulal signerl (17) it is cheol(ed lÌlr a prccletcrtninable

component Ol' eveu'nutn bclecl hartllon i cs Of' a .f-trst hannott i 0.

5. A method according to one of'the olairns I to 4, charactet'ized in that the seconcl

rectangular signal (17) is translblured ftoui the tirne t'atlge to an image range. and

sutrseqnently the even-uurmbered harmonics of a filst harmonic are determined.

6. A prethcl{ accclrcling to claim 5, characterizcc{ in that the seconcl t'ectangr"rlar signal

(17) is transf'onnecl fìorn the tirne range to the liequency range, and subsequently lhe even-

numbered harmonics ol'a fîrst harnronic are detelminecl.

7. A nrethocl accorcling to one of the claims I to 6. characterized in that the seconcl

rectangular signal (17) is fìlterecl by mezurs of a filter arrangement (7), especially by means of

a bancl-pass lilter or comb fÌlter, ancl subsequently the even-numbered harmonics ol'¿r first

harmonic are cleterminecl.

B. A nlethocl accorcling to clairn 7, characterized in that the filter constants ol'the fìlter

arrangement (7) arc aclaptecl to a detennined frequency of a first halmonic.

9. A methocl accordi¡g to one of the clainrs I to B, characterized in that a signal with half

the amotrnt of the thircl value is aclcled to ot'subtractecl fronr thc second rectangrrlar signal

(17), a1<1a thircl rcctangulal'signal is thus liormed, and subsequently the thil'cl rectangular

signal is checked lbr lieedom lì'om offset.

10. A methocl accc¡rclin.uto onc o1'thc clainrs 1 to 9, charactcf izcd in that lhc f'irst

pÍ¡-¿ìmeter signal, rvhicli is es¡lccialll, a tenlpot'ally non-perio<lic signal. is intel'ntecliately

stor-ed firr a prccletcrmi¡ral'rle periocl o1'time.
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I l. .A cletector ( I ) with â sensor (2) f or recot'cling a progression over tirne of the ¿rt least

one electric parânìeter in a mânner substantially l'aithful to the signal" charilcterizecl itr th¿rt the

cletector (1) is arrnngecl l'trr cletccting apeliodic, substantially erratic changes in thq antpìitr"rcìe

of at least g¡e cleotric pararneter^ cspccially the ourrent ancl/rtr thc voltage, within an electlic

nefwolk, pLef'eratrly aocolding to a metlìocl according to one of the claims I to 10,

characterizecl in that onc outpnt of the sensor (2) is applicc{ to an irlput o1'a filst unit (3) I'or

fcrnning a signum lìurction, one oul¡rut ol'tlte lÌrst unit (3) is applied to one input ol'¿i flank

detector'(4), one outptrt of the flank clelector (4) is applied 1o an input of a seconcl unit (5) l'or

cletermining a pulse-duty fhctol clf a rectaugular function, and one output o['the second unit

(5) is applied to au input of ¿ilì outpr.rt unit (6).

12, A cletector (l) according to claim I l, cliaracterized in that tlte second unit (5) is

arrangecl as a filter an'ôngement (7). especially as a band-pass lilter and/or a comb filter.

13. A cletector (l) accolding to claim l I or 12, charäclerized in that the second urnit (5) is

am'angecl as a transltrlrnation unit (B).

14. A detector (l) aecording to one of the clainrs 1l to 13, characterized in that the output

unit (6) is arranged for triggering a trippin.g unit ( l0) of a switching device, especially a

circuit breaker (1 1).


