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exanple, for interrupting and swtching at |east one

line, conprising a tripping device which is
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, and a tripping device
mhlch i's dependent on the system vol tage. Such
tching devices are used in electrical engineering,
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A residl{_a_l-current circuit bfeaker was already published in the international publication WO
2006/007 608 A2, which in addition to its voltage-independent basic function can receive an
optionally installable additional module (open-loop and closed-loop control module) which
enables voltage-dependent additional functions. Two tripping elements are provided for this
purpose in the residual-current breaker, whereof 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

voltager dependent trip element is triggered.

The disadvantageous aspect in this switching device is the high constructional cdmplexity, since




vol t ager dependent trip elenment is triggered. The

di sadvant ageous aspect in this switching device is the
hi gh constructional conplexity, since 2 many nodul es
need to be present tw ce for vol tage-independent and
vol t age-dependent tripping. 5Since a separate trip

el enent needs to be provided for both types of
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relayshe obj ect of the present invention to further develop
a swtching device of the kind nentioned above in
such a way that the same can further be operated with
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It is therefas the, objeshofthe prepent invgntienge-fiuriars geyrlema switching device of the kind

mentioned above in such a way that the same can further be operated with and without an
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additional module, but has a simpler arrangement in this connection. In particular, no modules
need to be necessary which are not required for mere voltage-independent operation in the case
of operation of the switching device without an additional module, i.e. when therefore merely the
voltage-independent basic functions are provided. Moreover, conventional voltage-independent
switching devices shall be easily adjustable and the functional reliability in voltage-dependent

operation is to be increased.

This object is achieved in accordance with the invention in such a way that the tripping device
which is dependent on the system voltage comprises means for tripping the tripping element

which is associated with the tripping device which is independent of the system voltage. The




switching devices shall be easily adjustable and the

functional reliability in voltage-dependent operation

is to be increased. This object is achieved in

accordance with the invention in such a way that the

tripping device which is dgpendent on the system

vol tage conprises means for “tripping the tripping

el ement which is associated with the tripping device
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device which is associated with the tripping device which is independent of the system voltage,

¢.g. the permanent magnet relay.

According to a further embodiment of the invention, the tripping device which is dependent
of the system voltage can be switched between secondary winding and tripping element. In
this case, a passive electronic tripping system which is switched between the summation
current transformer and tripping relay can be especially provided and may be optionally
combined with the tripping device which is dependent of the system voltage into an assembly,

especially in a module.

In this connection it can be provided that the tripping device which is dependent of the system



According to a further enbodi nent of the invention,
the tripping device which is dependent of the system
vol tage can be sw tched between secondary w ndi ng and
tripping element. In this case, a passive electronic
tripping systemwhich is swytched between the
sunmation current transfornmer and tripping relay can
be especially provided and may be optionally conbi ned
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ﬂwsx%ﬂﬁﬁguﬂﬁipping el enent. This has the advantage that
the tripping device which is dependent of the system
vol tage can cause a direct tripping of the tripping
In a préferredhembsdimentathedripping deviee whichpd depenident elthebystdm iveltage can
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he. i |
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functional capability of the tripping device which is dependent of the system voltage is
guaranteed. The predeterminable threshold value can be between 30 and 100V, preferably
between 50 and 80V. It is thus ensured that upon application of a contact voltage which is
dangerous for humans the high security of the tripping device which is dependent of the

system voltage is already available.

Preferably, the tripping device which is dependent of the system voltage can be deactivated
upon falling below the predeterminable threshold value of the voltage in the at least one line.
The switching device acts like a circuit which is purely independent of system voltage, so

that a secure function of the switching device is ensured at all times.

A time-delay circuit, which is preferably independent of system voltage, can be provided in a




functional capability of the tripping device which is
dependent of the systemvoltage is guaranteed. The
predet erm nabl e threshold val ue can be between 30 and
100V, preferably between 50 and 80V. It is thus
ensured that upon applicatign of a contact voltage
which is dangerous for humans the high security of
the tripping device which is dependent of the system,
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Fig. 2 SHoo &k anbadimgnt afstdvplzcuReapt Cigguitbesaker ipjagcordangp ik the
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wi ndi ng according to the known state of the art; Fig.
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Fig. 4 shows a second embodiment of a residual-current circuit breaker according to the
invention;

Fig. 5 a shows a detail of an additional module with an integrated electronic system which is
independent of system voltage according to a first embodiment of the invention;

Fig. 5b shows a detail of an additional module with integrated electronic system which is
independent of system voltage in accordance with the second embodiment of the invention;
Fig. 5 ¢ shows a detail of an additional module with a separate electronic system which is
independent of system voltage in accordance with the first embodiment of the invention;
Fig. 5d shows a detail of an additional module with a separate electronic system which is

independent of system voltage in accordance with the second embodiment of the invention.

Fig. 1 shows a known residual-current circuit breaker with four lines, which are the outer



invention; Fig. 3 shows a residual-current circuit
breaker with a power-anplifying passive circuitry
according to the known state of the art; Fig. 4 shows
a second enbodi nment of a residual-current circuit
breaker according to the ipgvention; Fig. 5 a shows a
detail of an additional nodul e with an integrated

| ectroni c_systemwhich is independent of s%stem

Cond%?fﬁ &gcﬁa&é ah¢ ﬂﬁ@%ai £Oopquctar No gisiaEeR cystent fanstormer 1, a
| |

secod#géﬁﬁgﬂemﬁﬁ Ef%?gé?&g?@@% agg ??{;ﬁﬁbdég gl%rsnt%fgt n\?ﬁgﬁ fs éﬁ’ﬁ.ﬂéed asa

permanetiepagoks ttipphg wyayt b rhbe tlipragerelay hisdo p@lmncteonmvttlh a btegker

meckERIEERGES TR o sh A% HBGHE 5 RO R BN of
residied] eaxdnd it Gheof SHesdhibduiterh Li, 3.2, LR deNeadsiiige Bfinducsd &ithe secondary
e in accor dance with the first_ enbodinent of th

g
Wmd1nﬂ\2eﬂ1 Tough whigh Hie psgmanegiumagne gipping wiayain Whid 16 cojingsted fo the
sameni‘?: s Whd hu 8P AL B \;Jgﬁr%qmﬁ’@élfcuﬁﬁéaﬁgﬁ M Ry tb% severmg of
ependent of system voltage i n accordance wth

the n@m@c@ﬂmd ﬁhﬁehtcak@f mh@msnv@nt ion. Fig. | shovvs a

known residual -current circuit breaker with four

i nes, which are the outer 6 conductors Li, L2, L3
smmmg ftlhﬁemﬁwhfcﬁlar&mdebmﬂ@ﬂ ofvoleags umhradsitb)is résiduabadrrent circuit

nsfornmer. 1, secondary w ndi ng 2, attertla

breal G inghe tGigping e epFrEpNiarle eimuRgian HHERl S OFP¢rantfERgtiy from the
energ$ of E’r?eﬁ@ﬁﬂ@ﬂtcum NBlie {df thpﬂ%ﬂgeﬁs@t ﬂ%/ of: suc-:'m?i fn RRLMS, there is

felay 3 1s in connection eak ani sm 4
alwayatthe possibiligy of umdeswghﬁrmpmg, ¢-peduring rﬁhecmtiamcs 05 trafxieritng

urrence of res n_on
overvong%fu Cnt% Olgssfg oW c?_néen"‘tl 'léhes? esgalﬁ%Plﬁe&é)glepgareﬁaﬁr&tg@cﬁeﬁ for
exampl&&hm&grh)ﬁ}!éafayaddiﬁdiﬁl Wihdihgs sldhGidaie hRiahwindég 6 of the summation
er mapent - magnet tripping relay 3, which is connected
curre t&rqnﬁfg)rmgrah%s shpwa i Kigs 1ayyhich mréawaa%me rapspaits Pagnstip feld
f t |

energ9frdnd ﬁle%hﬁ‘l%'tlbn Rgats anﬁgﬁnérhuiﬁto sgldﬁadaﬁff)ﬂﬁl Qﬁg\%%técrﬁ I'H%gh

frai n contacts 5 via t reaker ani sm 4
reSld@l-@mmtzampﬂmrdhs wiadwb diteles A oidiith ayé swisthed ge as ettipazadlet wag

r aI- urr.ent IrCUIt breaker obtain.their o
Encrl U IRGD BRI s FamensounlfBF M5 relRtiRyRdaTs ek which n the
illustﬂatﬁi dae€ Is'tl{e ﬁdrﬂnﬁhédﬁ-%agﬁé’t&ﬁﬁﬁn@felim sb @t Héahme WbEsatdk respond.

Due to the high sensitivity of such tri pping circuits,

there is always the possibility of undesired

In the filsP@&hP&imEntdn alkorddAde Wi tRERVENRAGS swit fnqrié.i £id tertiary

winding 6 is used for linking an additional module 9a to the tripping which is dependent on

system voltage. This principle of controlled magnetic flux in the summation current
transformer 1 is used in the present invention in order to realize the tripping control for the
application case which is independent or dependent on system voltage by high-resistance or
low-resistance termination of the tertiary winding 6. In this respect, only a single tripping
relay is necessary, namely the permanent-magnet tripping relay 3. In operation which is
independent of voltage (VI), the module input at module 9a is of high resistance, so that the
module 9a does not influence the VI tripping circuits. In the presence of a minimum voltage at
module 9a, the above input becomes low-resistant. Any present differential current induces a
current in the tertiary winding 6 which is prepared in module 9a (analog-to-digital converter)
and is detected. Upon exceeding a preconfigurable threshold value, a test current is generated

in module 9a and supplied to tertiary winding 6. Due to the high number of tums of the



overvoltage and its follow current. These undesirable
phenonmena are counteracted for exanple through

speci al additional w ndings such as the tertiary
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i ndependent or dependent on system voltage by
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circuiflikerthe gngrshopvarin dfig. 3 anpuise. Rissiyaiplattomic tmpmng. system 8 is
sw1tcffé?ﬂ¥e%%§1rt)1e $ rqaﬁ ! es{’?gr {l‘gl{\:/ég rti{gl? p a&? ﬁ%%rq%pg 8 relafy 3i i order to

~preconfi gura est
achieyertiate embpmglorrm chalirﬂalﬁa parfpbsafupgelayest thosah® Thalajter applies for
nber of turns of the 7

exaumkr}gﬁ tﬁ?ffhw%?ﬁsms & agde'ﬁfggm stadagd oA perangRtanagngiripping

relay 30viioh aﬁﬁhcttﬁ&pﬂiﬁ 'b?ﬂal(é‘r rﬁ&)nan@ﬂﬂ 4 1@ G1s8 23&Cherd R @inbh g, element
current |ink age is induced in the sunmation current

which jsipdependent ofithe gystareveltagacr eased anpere-turns, which
I ncreased magnetic current |inkage activates the
per manent - magnet relay 3 in the secondary circuit via
It is atsh providedrider iy avéondtinogywith thisin camtipm teegiranigé b trippingwleivich wihich is

ndent of s stemvolta the tri.ggeri of the

deper B R R Sl ei iy S wing ety AP A6 can thp the
trlpplﬂ@ eleignt, Whichis the peRfarRAi-AaEndt 268y 96kd [sSassbielatdd with the tripping

) thur ation of the summation current
dev1ce 1ch 1s independent of system voltage. Since no tertiary winding is present under
certain circumstances, it is provided according to a second embodiment of the invention to
realize the linkage of the system-voltage-independent functions via a module part 9b which
can integrate the passive electronic tripping system 8 (see Fig. 4). Module 9b can act directly
on the permanent-magnet relay 3 and cause a tripping of the residual-current circuit breaker

through the same,

It can be provided that the additional functions which are dependent on system voltage are

combined in an additional module 11 which can be optionally arranged or is removable again.




transfornmer material has occurred, thus enabling an
inprovenent in the tripping reliability of the relay
3. By feeding the test voltage to the tertiary w nding
6, the permanent-magnet relay 3 can be triggered by a
tripping device 9 which is gependent of the system
voltage and a tripping of the residual-current

.. circuit breaker can thus be caused w t hqut reguiriﬁg a
Withguishis additipnal maduls 1le fherfarpit frseks then @espﬂwm gitioppewitch
whicR YSdr Bl 4Pint cly'gglti%qwéﬁ%ﬂdén?vJap.eWh%?th@léﬁHi‘tiGh‘aﬁrn?&ﬁjle (1 is

circurt breaker own'in Fig."1, prior known )
inserted iigpitimgsame, it éusupplehickeed by sy sere-voliagaadd pandaing additienak fungtions

use., Passive,electronic tripping systems8 is . Sw,t d..
of BB 5 T8 2 b 1 RE Lo s - e Miftuion
even iwhieR Bild1Gorz€ hidMulB 111 Tha® b&balindetted, ARV E¥lEctfddlid t@ib*)i@g system which is
. tripping or to nmaintain a_ purposeful delay of the .
indepegdent of pystamyveliage sppbs Bctienally éntegrpted i gus mpdule 11 according to
o RAELETH AR o S8 HEANEFl IR 3000ty i coe e
modulaél bareadoeain bethisgstemmodtagesindbsandesdVWDhmvellbs a

tripping el eme i ch is. independent of the system
sysw{?‘éY@%ﬁ%‘.%ePetngF‘gr&PQ%‘W‘BW'&'@E herpe in accordanceyvvi th

the invention to arrange a tripping device which is
dependent of the system voltage and to arrange the
The tvgrfngtionghgraups faagy stemavoliagedigpendentd Vilhandt r i ppi ng
: Lch i r - r IoSati
sysief EURRL indBBflapt Lo AR RE B RONPl ipdble prHalstilly
separated eyag nllendysein-sylsigeindeptidege( VIparecembimet ém & maxdyle part %a-1 or

i . ¢ q tain ci ¢ e
ob-1 e e ioBlre ftpeims (LRE BreRemb e e ot 9o-2°
invention to realize the |linkage of the

systemvol t age-i ndependent functions via a nodule part .
The syBfehycdiage-denendent dppansefunstionsddhy qrebadimaent ppsirapvn in Fig. 4 will be
expidfod R TREREFRLP STER st ectbrai U S e rapstormer
1 is prepapgl ang defected dyrtipsélettainiccaysteerb wimatuld 1 bilgpaker

t h t . b i ded that th
excel b Piimant Gt ihsrbo B a8 bR e eErsr Gyasdg 11 and
outpmb&lﬁigﬁpﬁiﬁlg rel&P B8N ghal oddurdkiit theoRapuc P tHoldele!1 11s more
whi ch can be_ opti onal Fy arranged or is renovabl e

powerfithan the trippingsignal proxidegdim Y1 onemtiondy theelqetronja{eipping system
8 ofd Alllodte PP Incl G in a6l Sipbink Sefp AP UPAL LNB Y EAEILA
trippigoalay Ban ¥ddoparativml nodule |1 is

The value of the minimum supply voltage for activating the VD functions in such a hybrid
module ("VIVD") lies in the range of 30 to 100 V, preferably between 50 and 80 V.

In addition, further functions can be integrated in the switching device or in the module 11.
For example, an internal temperature detection can enable the detection of excess temperature
which can be further processed concerning the evaluation of the thermal reliability of the
used electronic components in module 11. The device can be switched off under thermal
overload for example. In particular, different protective requirements can be fulfilled by
exchanging different types of modules while the voltage-independent basic function is

provided by the same base switch.



inserted into the sane, it is supplenented by

system vol t age- dependent additional functions of the

nodule 9a (Fig. 2) or 9b (Fig. 4). In order to secure

t he vol tage-i ndependent function even when additional

nmodul e 11 has been insertedg the VI electronic

tripping systemwhich is independent of system

vol tage can be functionally integrated in this nodule
The cpmmpmaspast afplt modulp by rikarpseibdite pbisalizigadditignabfuagions in

1 g.,.5b for exanple, detail 8b), so that in this case
thevﬁwrg()dem)dul e 11 can contain both

syst em vol t age-i ndependent (VI) as well as

temvol t age- dependent (VD) functionalitie T t Wo
- VAN B of f ipaoRLYa e Qe N REFGT e & Uppetiveen
arbqs I[ﬁy%ﬂeﬁbm{@ggg)*mdependent (VI) tripping can be
| u

arrange two no e parts in a spatially separated
- welydjustitelityyed agnppiog telge- i ndependent (V1) are conbi ned

in dul e rt 9a-1,o0r b- the...

- B0 5 o8 Bl dhadioh it vty Hriir flfiting evervaliagsandror
Painter?attapeOr 9b-2. The system volt age- dependent
tripping fTunction of the enbodinent as shown in Fig. 4
- wilPqterpunation e gherpayep Bactanof teareridugl quasntcur rent si gnal

g [ r; t [ il s
B B R
- mddlsh mtekface fdperchexgiag gragepna cleepomhetgusy.abl.e t hr eshol d

value, a test current is generated in nodule 11 and
output to the tripping relay 3. Said signhal occurring

In a fafthdrii@vabpmett oPtheTREMION, the RfchiBHa€ reliabiey 6Tthe tWAchikdéevice
tripping signal provided in VI operation by the

can bg iraprovesheventithss: Higcesy Sritaamemt o timgis regyied fogavitcingpn the

itchfhG B E uf |oAR) é R0k blnkti@s ISodule 11, even if this i
i IGEEPSE ) Bl 1000 LA U e 1 eyp v s
only ifithe valga of miilllisdvends, itiisrposshlgibhtythe otauangace afitransientvimpiisg

the VP functians ji.n ch.a rid I !
currep} Gan o Fat pREntchet ipbird aHERF (iSianf o diroll Kaker, such
transfefdt Al uitents RapBebiuk b the detivdtivarofinductiveoloadscfanexaenple. It is

integrated in the swi,tc,?[gfg device or_ in the nodul e LI
therefore degigpledq BRjYeRt sugh Jystified ingesiy ipRingdurigg thig fimg anterval. It

can tﬁégfogé‘e%rrgﬁ%]ig@ irldedRiEdht2NeRce FXERRIah&QIRRI flkUinPentioh it the

can er processed concerning the eval uation of
functidnelityrod theamhodud¢ | hisibridesd lyf a time-delay eicuit wngil thgrmagdule 11 is able to

C nents in nodul . The. devj ' P
e RGPS ok PRSP S 3 b i
whicpdy intl€iehdunt ofléyklepr efagpemteithén bednteggied iempdale 1¢ ésee b, 5 a and
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module 11.

Bridging can be realized in the following manner for example: In the embodiment according
to Figs. 4 and 5b, the input of module part 9b is high-resistant in system-voltage-independent
VI operation, so that the function of electronic system 8 is active. Upon exceeding a threshold
value of the supply voltage, the system-voltage-independent VI function changes to the

system-voltage-dependent VD function. The input of the module part 9b which is dependent

of system voltage becomes low-resistant and the electronic tripping system Sb is bridged.

An arrangement of bridging in the example according to Figs. 2 and 5a is respectively




provi ded by the sane base switch. 9 The commobn aspect

of all nodule types is the possibility of realizing

addi tional functions in the VD node: - Adjustability

of a threshold value of the residual operating current

(e.g. ID between 0.5 IDn apd approx. 0.95 IDn) -

Adjustability of a tripping delay - Adjustability of a

hi gh and/or low voltage Iimt for detecting

.overvol tage and/or undervoltage - Determ nation of
W”“?ﬁe power factor of the residual current Communication

channel to the outside via infrared, visible LEDs,

radio........ - Data interface for exchangi ng program
Wher a géppingeieayittis prpvided which requirgs agpower-amphivies Rassiypeteuitry (as

¢ e i rvent i o - . NS _ T

shondlin FIIES SAGRIRN: 1 AP ol BE Lo, Eh M il imdy ciui
(see Eigé.iShiahé Sandetuils 8bfand Bde i s required from sw tching on

the swtching device until the provision of the ful

scope of functions of nodule 11, even if this is only
FurthePerhB&lithaitd fh Ktordbhdel viBLAB fiventidn théreBaRvE Rpsrt bhék dedieibed

occurrence of transient inpulse currents can lead to
featupgs, with Aneeamtinationtafifeatiragbaing prewided sisprsiallyalsoraf ghifferent

ILCuit o ker. Such transient inpulse currents can

m”mﬁggéﬁtﬁgg%ﬁg‘activation of inductive |oads for

exanple. It is therefore desirable to prevent such

justified undesirable tripping during this tine

interval. It can therefore be provided in a swtching

device in accordance with the, invention that the

functionality of the nodule 11 is bridged by a

time-delay circuit until the nodule 11 is able to

prevent such undesirable tripping according to its

configuration. Such a tinme-delay circuit which is

i ndependent of system voltage can either be integrated

in nmodule 11 (see Fig. 5 a and 5b) or be realized as

a separate circuit (see Fig. 5c and 5d) which is

connected with the nodule 11. Bridging can be

realized in the foll owi ng manner for exanple: In the

enbodi nent according to Figs. 4 and 5b, the input of

nodul e part 9b is high-resistant in

system vol t age- i ndependent




VI operation, so that the function of electronic
system 8 is active. Upon exceeding a threshold value
of the supply voltage, the systemvoltage-i ndependent
VI function changes to the systemvoltage-dependent
VD function. The input of thg nodule part 9b which is
dependent of system voltage becones | owresistant and
the electronic tripping system9b is bridged. An

CLAEﬂgangenent of bridging in the exanple according to

2 and 5a is respectively 10 possible. Wen a
trlpplng circuit is provided which requires a

p W_er § l iigifhﬁ/igg(%v c%t%ﬁ%n\;% agrieé uagtg{l%%r&%re lég hOCI)' l'nt%hn'z:&lgn switch for
add' t i Qbﬂéﬁh ] iﬂEnﬂ&f@Mn@hﬁmltchm@%el%a&loﬁshné@ldmjLS,dN)
details 8b and 8d) .. Further enbodinents in accordance

with teMPHSERetapPingAeise @hvbich ihmdepegdent ol thesystemyolfage, a
featurg pplﬂ%gllem@g?’ 35 QSP&Q@H Wai sQfd tflgﬁhg' H@ﬁc@ﬁcﬁ gs a tripping relay

provi de peci so of differ describ
embodi rfammmpllel andCh i ppiBig dbvch(%}whldhns rdgp&mdwt@e tbmmteasvoltage

a residual scurrent bre

ol et of Wit AR i€ ugbRnBF & e bE ] cdefrising
l'i ne (Lrheanb?ort ind\bhe trlﬁﬁﬁ@élbﬁblﬁ@}?ashcidlm With deuiipging device (2)
(2) which is . independent of the sy &Ie vol t ag

trippi gieh | ﬁg&}ﬂpe@@;xt %gsgét@rna\(oétag%wl & [T PPN cg:mcmg) which is
devi ce ﬁd’%&&& 8t fe\[?\ﬁll %gé BoA¥risidPdn &ml&rlpﬁﬂg sf’stem (8b)

tripping device I's dependent on the syst
vol t ag evhlclwsuhdepheiem mfpustnlg véBoges end With W¢|tUPPlnS deVlce (9) which is

d de
1 i rppne Pl e el o AE TR rh o) i i

tri ppi nigpélRMhcs system vwhagkhchmdte’l}deqbEﬂﬂﬁmtmppmgy'gha!mutput by the
voltage, with the trH) i ng devi ce

i ndeperfd@hi*- Witagsindepandgntelesty OE'Grﬂiét?%l(% tﬁﬁ‘eetF'EE‘f‘g §lsment () is
trippi rlﬁon%%@v%mll(tﬁ@ a trYHHn‘Eéhgr?al RANRRE 'B?@lﬁg el@cftro‘ﬁlb&h@ﬂhg system
voltage, and wth the tripping deV|ce 9) which is

dependdﬁb) wlmclsgssn@qm@nta sieanydltagd-ng an el ectronic
system (9b) which is dependent of system voltage,
characterized in that a tripping signal output by the

2. A switching device according to claim 1, characterized in that a summation

current transformer (1) can be provided comprising at least one primary winding
for detecting a critical current and a secondary winding (2) for supplying a
tripping current to the tripping device (3) which is independent of the system

voltage.

3. A switching device according to claim 2, characterized in that the summation

current transformer (1) comprises an additional tertiary winding (6).

4. A switching device according to claim 3, characterized in that the tripping device
(9) which is dependent of the system voltage 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 is switched between secondary
winding (2) and the tripping element (3).



system vol t age-i ndependent el ectronic system (9b) to

the tripping element (3) is nore powerful than a

tripping signal provided by the electronic tripping

system (8b) which is independent of system voltage.

2. A switching device accordingato claiml,

characterized in that a summation current transforner

(1) can_ be. pr.ovided conprising.at |least .onge prinary. . .
Wi %rdi ng®* ST GO ISP ERiEp, StfcsHEoGRdha e Hipping device
secondaRy whicA@ dipehdent $Qhe S4RRI Ydifage B artaigedAbM@pplying an electric
current to the tripping device (3) which is

i ndeperiyeignt tofthe thippgstemant (334 t age. 3. A switching

devi ce according to claim?2, characterized in that the
summation current transforner (1) conprises an

addi t i oAalvittleng dewige avcordinggo 69 of the preceding clhimsgcltheacterized in that

accor di to.claim3_  characterized in that t

e ppi rige i B e s OuRRER 1 dePafEhakife Sufem ety sen by arransed
vol t agejnithe fRkhdNEYbduR(9PeMiNdd it fugbRmbl gréup.cur r ent

to the tertiary winding (6). 5. A switching device

according to claim 2, characterized in that the

”?.Dpi ”ﬂ.s%}é}kiﬁgd \Ki%) WBiq tb%n%ﬂgggﬁe@édifiﬁ%g&xﬂ% ?ﬁ( 18 7ed in that
voltage is sw ched Between seconda y wnding (2) and

t he trithpiniygpired davinet(9) 8hich isRlepéndent cfhe Hylsiemgvalege seactivated in the
according to cl.aim5,. characterized in that t{.he,.

trippi n@a%agﬁepeb%w fswpply §°‘g“é8é’h@'8ﬁ[1 e °P%§“%9L§11@mL3’ N)-
voltage is arranged for supplying an electric current

to the tripping elenment (3). 7. A switching d’e1vi ce. ..

ac®or di figWitshisa devise aqserdyideons Abthe el | to7, characterized in that the
char act gf .E'E%Qie#/i'ae $abhich RelepérdeR ST3hdEehPvdifdge Wichbated upon
IS depeng nt of the system Vvoltage can be arranged in )

t he f orenceéding mprddéternfinible thntshplddralugtod the violtags indinedt least one line

group. ﬁ‘g’ A%%chi ng devi ce according to one of the
pr ecedi I@I T s, characterized in that the tripping

device (9) which is dependent of the systemvoltage is
activated iin the case of agpcﬁi,c tion of . a
i

) suppl .
volf-ageAiSHiEHBE devirearsprayidolciaia % pharagierized in thigthe gredsierminable
SWi t chi figesHEMIvaRic3S 6AWEENED A 1BV YrefeRiB1y0beiveEh S dnd 80 V.

7, characterized in that the
11. A switching device according to claim 9 or 10, characterized in that the tripping
device (9) which is dependent of the system voltage is deactivated upon falling

below the predeterminable threshold value of the voltage in the at least one line

(L,, Ly, L3, N).

12. A switching device according to one of the claims 8 to 11, characterized in that a
time-delay circuit (8a, 8b, 8¢, 8d) is provided which is preferably independent of
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.



tripping device (9) which is dependent of the system
voltage is activated upon exceeding a predeterm nable
threshol d value of the voltage in the at | east one
line (L,, L2, L3, N). 10. A swi tching device
according to claim?9, characterbzed in that the
predeterm nable threshold valué is between 30 and 100
V, preferably between 50 and 80 V 11. A switching

devi ce according to claim9 or characteri zed

thdt the f‘rsl“ﬁ'iﬁh‘ﬁg deﬁgq,rfl(‘@@rd(l@to\mp ofthe preseding glapps, gharacterized in
the sy MRANoA Gt hnGlta ROk AWanged f
t he predeter m#?ﬂ%lqieév?ﬁg rcl)l:c%%t/ ae ofotsﬁe vol ttgékgsl namge o

t he at ddpasting ania‘ekhqléval(let_pf a egidudl Ipendling purreht i pt@ﬁq:tn@nmed
devi ce accordlng to one of the clainms 8 to 11,
charact@P%%ed in that a tine- delay circuit (8a, 8b,
8c, 8d) is provided which is preferably independent of
system vol tage and which renders ineffective the
tripping device (9) which is dependent of the system
vol tage during a predeterm nable tine interval after
its activation, preferably during I to 100 nsecs. 13.
A swi tching device according to claim 12,
characterized in that the tinme-delay circuit (8a, 8b
8c, 8d) bridges the tripping device (9) which is
dependent of the system voltage during the
predetermnable tine interval. 13 14. A swtching
devi ce according to one of the preceding clains,
characterized in that the tripping device (9) which is
dependent of systemvoltage is arranged for adjusting
a threshold value of a residual operating current in a
predeterm ned range.



