A swi tching device The invention relates to a

swi tching device such as a residual -current breaker or

a conbination switch for exanple, for interrupting

and switching at |east one line, conprising a

tripping device which is independent of the system

voltage, a tripping elenent associated wth said

[ evice such as a tripping relay for exanple,

AS“&£QBgd?%1%plng device which is dependent on the

system vol tage. Such swi tching devices are used in

el ectrical engineering, .especially.]n bui
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cas t esence of the supplying system
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al ready published in the international publ i cati on WO
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Residpgl-purgent idaviepselRéd op a@n@nﬁmwm@%ﬁ%ﬁ?@%r@ glaggified according

to thégﬁ%hl‘ﬁﬂ@il lf%(jm%tl%ﬁg A ilna?de 'f%#(s?%m \A})]H%%L{I"@I"( Qggaéeotggependent) or

osed-100p con ro ena
as depaldeagef-systprnadtage GV’ tdronlihgef depetdenr)s Full functiongd papapility is

elenen S are OV|ded fo rpose in th
olso ST WLF o4560F G ey agRaP 26 (Wb rEHe LAY catrecsaiding f refevant
prodﬁ’c’? 'sttaﬁ@eﬁgié g:%e Wﬂﬁf‘%l 61 REE DN RN Ster Chidhowever, this is

el ement a conno ef mechani sm and the ot her
only the caswialthapeschep efi dm%pp@ng(sgﬂem—wﬂtagmﬁ\m)s hunt

rel ease). Wien the additional nodule is inserted and

a supply voltage is applied, the voltage-independent
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el ement needs to be provided for both types of
purpeseiipgierrgsidudhicyrrent breaker, of which the one acts in a voltage-independent way
(permanent-magnet trip element) on a common breaker mechanism and the other in a
voltage-dependent way (open-circuit shunt release). When the additional module is inserted
and a supply voltage is applied, the voltage-independent trip element is bridged and only the

voltage-dependent trip element is triggered.

The disadvantageous aspect in this switching device is the high constructional complexity,
since many modules need to be present twice for voltage-independent and voltage-dependent

tripping. Since a separate trip element needs to be provided for both types of tripping, this



2 applies especially to inplenentations in which the
subsequent installation of an additional nodule is
not provided. It is therefore t he object of the
present invention to further?devel op a switching
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can be provided. Residual currents can thus be recognized and the tripping functionality

which is independent of system voltage which is mostly required can thus be ensured.

It can be provided in this connection that the summation current transformer comprises an
additional tertiary winding. Unintended tripping can be avoided, especially in the case of

transient overvoltage and its follow currents.

The tripping device which is dependent of the system voltage can be arranged for supplying

an electric current to the tertiary winding. By supplying a current to the tertiary winding it is



an electric current to the tertiary w nding. By
supplying a current to the tertiary winding it is 3
possible to realize a tripping control since an
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be arranged in a fixed manner in the switching device. It would alternatively be possible

according to another variant to arrange the module in a removable way, preferably via plug-in

contacts, in the switching device. In the latter embodiment, functions which are dependent of

system voltage can be retrofitted subsequently.

Advantageously, the tripping device which is dependent of the system voltage can be
activated in the at least one line in the case of application of a supply voltage. This leads to
the advantage that a change from voltage-dependent to voltage-independent operation or

vice-versa can occur automatically.




activated in the at |east one Iine in the case of
application of a supply voltage. This leads to the
advant age that a change from vol t age-dependent to
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which is dependent of the system voltage during the predeterminable time interval. The

tripping device which is dependent of the system voltage can thus be rendered ineffective in

an especially simple way.

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

showing embodiments in an exemplary way, wherein:

Fig. 1 shows a residual-current circuit breaker with a tertiary winding according to the known

state of the art;



The invention is now explained in closer detail by
reference to the encl osed drawi ngs show ng
enbodi ments in an exenplary way, wherein: Fig. 1 shows
a residual-current circuit bteaker with a tertiary
. wnding_accoydi.ng to the known state of the art; 5 .
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whi ch are the outer conductors LI, L2, L3 and the
neutral conductor N, a sunmation current transforner
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main contacts 5 via the breaker nechani sm 4. _
same, responds and thus leads to the tripping of the circuit breaker and thus to a severing of

the main contacts 5 via the breaker mechanism 4.

Switching elements which are independent of voltage such as this residual-current circuit
breaker obtain their tripping energy via the summation current transformer 1 directly from the
energy of the residual current. Due to the high sensitivity of such tripping circuits, there is
always the possibility of undesired tripping, e.g. during the occurrence of transient
overvoltage and its follow current. These undesirable phenomena are counteracted for
example through special additional windings such as the tertiary winding 6 of the summation
current transformer 1 as shown in Fig. 1, which tertiary winding transmits magnetic field
energy from the summation current transformer 1 into said additional winding 6 at high

residual-current amplitudes via two diodes 7 which are switched in an antiparallel way.



Swi tching el ements which are i ndependent of voltage
such as this residual -current circuit breaker obtain
their tripping energy via the sunmmti on current
transformer 1 directly fromthe energy of the
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the residual-current circuit breaker can thus be caused without requiring a separate tripping

element which is dependent of the system voltage.

In addition to the residual-current circuit breaker as shown in Fig. 1, prior known tripping
circuits like the one shown in Fig. 3 are in use. Passive electronic tripping system 8 is
switched between the summation current transformer 1 and the tripping relay 3 in order to

achieve reliable tripping or to maintain a purposeful delay of the same. The latter applies for
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The two functional groups for system-voltage-dependent (VD) and system-voltage-
independent (V) tripping can be arranged in two module parts in a spatially separated way.
The system-voltage-independent (VI) are combined in a module part 9a-1 or 9b-1 and the
system-voltage-dependent (VD) functions in a module part 9a-2 or 9b-2.

The system-voltage-dependent tripping function of the embodiment as shown in Fig. 4 will
be explained below: The residual-current signal generated by the summation current

transformer 1 is prepared and detected by the electronic system 9b in module 11. Upon



Wthout this additional nodule 11, the circuit breaker
then acts |ike a conventional switch which is
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- Determination of the power factor of the residual current

- Communication channel to the outside via infrared, visible LEDs, radio, .....

- Data interface for exchanging program code, parameters, ......

In a further development of the invention, the functional reliability of the switching device
can be improved even further. Since a finite amount of time is required from switching on the
switching device until the provision of the full scope of functions of module 11, even if this is
only in the range of milliseconds, it is possible that the occurrence of transient impulse

currents can lead to an unintentional tripping of the residual-current circuit breaker. Such
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Further embodiments in accordance with the invention merely have a part of the described
features, with any combination of features being provided, especially also of different

described embodiments.



to Figs. 4 and 5b, the input of nodule part 9b is
hi gh-resi stant in systemvol tage-i ndependent VI
operation, so that the function of electronic system 8
is active. Upon exceeding a ¥hreshold value of the
supply voltage, the systemvoltage-independent VI
function changes to the systemvoltage-dependent VD
CLA@chtion. The input of the nodule part 9b which is
ependent of system voltage becones | owresistant and
the electronic tripping system9b is bridged. An
arrangepent. of bridging.in the exanple according to.
If; §SWshing gerise Such B Butiayehent hedkerpics Capualzpn switch for
Ur &RRPN 161 ihfubtih® alt] SVitd@a WShodad (Lﬁ,SLZ?Lg, N), comprising a
power -anplifyling passive circuitry (as shown I'n’Eig.
3 wippgdieviel(2)8Yhich is indepeatiant obthesystoinrvedtagd, ahripping clement (3)
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W frippirfdQiel 0% O wiith mr%hﬂdehea@tm Ptk voltagd)ehalasierizdaad that the
features, with any conbi nati on of features being

pr oippigdleviss f®cwhich is dapsadent orithefsystemtvoltageseqmptsgs means for

o VeI Frariesiongh Sioatien S48} Rip i BRI ET
exaARh gs intiefend Bt T FhENysteth widgew t ching at | east one

line (LI, L2, L3, N), conprising a tripping device
(2) which is independent of the systemvoltage, a

AP 8ROkl PP Bt 4o core

t rirpRformmetl @yica bé Provided cbmipsisitig peledstvhe printanewidsigefor detecting
vol tage, characterized in that the trjpping. device
( 93 Crffak FuTTant dache ARFORLATY WVIRHBS £3)JPRIHPPBIREY RINPEHEFUrERG!O the

ns. f RN Z N Ha s PR eTa]l which is
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i ndependent of the systemvoltage. 2. A switching

deyi ce accarding to..claim.l,_ characterjzed in that a

3s Mf@@ﬂgéﬂ% ?CorqlP%lF%‘H]ﬁ)‘Ph%’rC%f‘rffteE‘é?fl l&éﬂi}rt Q/1gation current
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a critical current and a secondary wnding (2) for
supplying a tripping current to the tripping device

3) which is .ind dent .af th t. val t .3, .
4wk b e Bt aSREREE B oigim b BackiRiEed s 3B wpingthevice ©
| NwhidRts ddpendeniBPdhk QstéHVoRMBe is arranged for supplying an electric current
to the tertiary winding (6).

5. A switching device according to claim 2, characterized in that the tripping device (9)
which is dependent of the system voltage can be switched between secondary winding

(2) and the tripping element (3).

6. A switching device according to claim 5, characterized in that the tripping device (9)
which is dependent of the system voltage is arranged for supplying an electric current

to the tripping element (3).

7. A switching device according to one of the preceding claims, characterized in that the

tripping device (9) which is dependent of the system voltage can be arranged in the



transfornmer (1) conprises an additional tertiary
winding (6). 4. A switching device according to claim
3, characterized in that the tripping device (9)

whi ch is dependent of the sydtemvoltage is arranged
for supplyi ctric c rrent to the tertiary

wi BER amﬂ?es@gﬁwﬁnn@@mtﬁ@ Wsliced &Q¥or ding to claim
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arranged for supplying an electric current ?o t he
trlpplng elenent (3). 7. A swtching device according
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conbined into a functional group.
svﬁxtcéffﬁlfﬁﬁga predetenniagllo thieshgld valemef the veltagein éh,eeﬁtﬂ llenlgt one line (L1,
CH? gs characterized in that the tripping device (9)
“PQ dependent of the systemvoltage is activated
|n the case of application of a supply voltage in the
at | east. one line (L1, L2, L3, N A sw t ching
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exceeding a predetermn nable threshol d vaI ue of the

voltage .in.the at Ieast ne |ine
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i s dependent of the systemvoltage is deactivated upon
falling below the predeterm nable threshold val ue of
the voltage in the at least one line (LI, L2, L3, N).
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system voltage and which renders ineffective the tripping device (9) which is

dependent of the system voltage during a predeterminable time interval after its

activation, preferably during 1 to 100 msecs.

13. A switching device according to claim 12, characterized in that the time-delay circuit
(8a, 8b, 8c, 8d) bridges the tripping device (9) which is dependent of the system

voltage during the predeterminable time interval.

14. A switching device according to one of the preceding claims, with the tripping device
(2) which is independent of the system voltage comprising electronic tripping system
(8b) which is independent of system voltage and with the tripping device (9) which is
dependent of system voltage comprising electronic system (9b) which is dependent of

system voltage, characterized in that a tripping signal output by the system-voltage-



time-delay circuit (8a, 8b, 8c, 8d) is provided which
is preferably independent of system voltage and which
renders ineffective the tripping device (9) which is
dependent of the systenlvolﬂgge during a

predeterm nable tine interval after its activation,
prigdencadens clrghppig system (Fgo tasteippingglement (s mopgpowerful than a
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el ectronic system (9b) which is dependent of system
vol tage, characterized in that a tripping signa

out put by the systemvoltage 12 i ndependent

el ectronic system (9b) to the tripping element (3) is
nore powerful than a tripping signal provided by the
el ectronic tripping system (8b) which is independent
of systemvoltage. 15. A switching device according to
one of the preceding clains, characterized in that the
tripping device (9) which is dependent of system
voltage is arranged for adjusting a threshold val ue
of a residual operating current in a predeterm ned
range.



