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An additional factor is that during thunderstorms there are frequent flashovers in the installations,
leading to impulse currents or mains power-follow currents against earth which lead to false
tripping in residual-current circuit breakers of the conventional kind, as a resuit of which the

entire consumer installation is switched off.

In order to achieve discriminating behavior also with respect to residual-current circuit breakers
of the conventional kind, the type S was standardized. Even in the case of higher residual
currents of more than five times the value of the nominal residual current it has a minimum
tripping time of over 0.05 sec or over 0.04 sec over 500 A, and thus remains discriminating in
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of residual-current circuit breakers Type (3)
Residual current 1AN 2 x AN 5 x | AN 500A General (1)
TableViMarimutarave kil brealdinies@ndimitintldn Gippihg tirsds dfaesiduakcurrent circuit
breaktinme 0.5 0.2 0.15 0.15 (s) M ninmum breaktinme
break§™$3 0. 06 0.05 0.04 (s) (1) No minimumtripping tinme
i s demanded (2) Only for INz 25 A and I AN > 0. 03A
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st andar ds Lan 2 X lan 5 x lan 500A
General (1) | Maximum breaktime 0.3 0.15 0.04 0.04
(s)
Maximum breaktime 0.5 0.2 0.15 0.16
(s)
Minimum breaktime 0.13 0.06 0.05 0.04
(s)

(1) No minimum tripping time is demanded

(2) Only for Iy 2 25 A and I,y > 0.03A

(3) The terms "tripping time" and "breaktime”, i.e. the total breaktime here is defined in the
switchgear standards

In order to reach extensive discrimination with series-connected residual-current circuit breakers
of the general kind and type S with excess-current circuit breakers for higher residual currents, it
is possible, as in the main switchgear for the protection against fires caused by earth fault
currents that is described in patent AT 412 830, to provide a minimum tripping time of 0.2 sec
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In this case, the main switchgear in accordance with the invention substantially increases the
reliability of protection against electric shock. When installed at the entrance to distribution, it is
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shock, with the boundary line ¢' for back-up protection in a TT system being determined
conventionally as valid. If in the case of a dead short circuit to exposed conductive part there is
a touch voltage of only 50 V, the breaktime can be limited with 1 second, although 50 V AC are
permitted in international norms for an unlimited period of time. The total breaktime of the main
switchgear of not more than 0.5 seconds must therefore be allocated to the touch voltage of 200



case of fault which can lie close to the mains vol tage
against earth, i.e. approximately 200 V. Fig. 1 shows
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ri sk of a hazardous shock Z1 (AC) and Z2 (AC) for
alternating current with 50 Hz on a human bei ng, as
V andctbus tsgeadishont dirouit td expesed tendoictivef pa(hlnmretagtyeuaaﬂhmg under
t I v
unfav§ %gertj;eod fl RQ If(gr)(e %g C%rﬁar%gthi:;\fgta{%gglgtﬁ?% %l'da %HI?% ﬁ'ell&q 10 X lan
(with habding thﬂﬁtﬁrdlnéhfauml clirgerit@bthe rhain ismbhg‘emn)d sne obtams(aacalculation of the

ishoB RS T BT i S Bl P taaton
systefnpbfed Dby the transitional area c-c'. In the case of
touch voltage of 200 Vit is found that a breaktinme of
the main switchgear of not nore than 0.5 sec is still
acceptabl e as a pask for a hazardous el ectric shock,
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230 V. RA5 --- 10xI AN The followi ng applies for the
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" The minimum tripping time is in the entire release area t, = 0.2 sec according to the statements
made above.

The letter F is proposed for labeling the tripping characteristic of the main switchgear according
to Table 2.

The earthing resistance R, may not be more than 230 Q2 for a main switchgear in accordance

with the invention with I,y = 0.1 A, and not more than 77 Q at [,y = 0.3 A. The values usually lie




Table 2: Maxi numtotal breaktinme t9 and m ni mal

tripping tine to of the switchgear for back-up

protection in accordance with the invention. Residual
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an
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during the cut-off of the main switchgear by the outer conductor contacts (2) and the neutral

conductor contact (4).

Fig. 3 shows an example of the protective characteristics of the main switchgear in accordance
with the invention with a nominal residual current I,y = 0.3 A in series with a residual-current
circuit breaker of type S with a nominal residual current ly2 = 0.1 A and a miniature circuit
breaker, nominal current ly = 16 A, characteristic B, with instantaneous tripping set between 3 x

Iyand 5 x Iy.

Upon exceeding the operating limit of the instantaneous release of the miniature circuit breaker
at approximately 60 A, the miniature circuit breaker cuts off with a total breaktime of



sec from10 x Ino,,. Fig. 2 shows the main sw tchgear

i n accordance with the invention, conprising the

housi ng (1) which houses th_ekcont act apparatus for

t he outer conductor (2) and e neutral conductor (4),

the | atching nechanism (3), the conducting paths for
appraximeatelytter Od2retacitototal bneaktuzeehasl berseatin this nlreberewith the thermal

relea&?%rmlﬂ% ol Bg?nlﬁdig‘?%ﬁdgoéhd%gqﬁﬁﬁt é;fp'i’tﬂﬁﬁgt%fm % (tStaysHitivated, as

troni ¢ storage an cire
desighatedt Whea résjduah dm]nemsi egalns:trearthraee indhe ag@ereatange when there are no

dead §h& LA %Q?gé oatb cbfidiive Eal?% oF Qé&*ﬁﬂeﬁi{ng 2 ong tan‘?lous to cause

SPen=CITeaTt ShuURt 1 el eas
fires, treet ininiadéretdireuib biteaker with bel ineflective, Gengrzlarite L@Idi@i-ﬂm’mﬂt circuit

breakl%f] é#rbreeupt% ([ﬁngt r Legs %I &}?Sytn E@r ég‘boﬁg ﬂ%urﬁ}t %[lt Ohah enstic ofa

e cut- SWMtc
residipy-cuirentadircait beakeiusfttype § ahichaiuts Qtﬁ)acanrdmg He Tablet1r\allth IANZ =0.1 Aat

= Sl SR gt AR B TB o v tor 2

lanz =ARE ArAHATE € sedfor B IR = B @16 Qnanwalhm 5 mramémammdd’uaﬂs X lanz. Its
current ANl = 0.3 Ain series with a residual -curren

miniyry PPINgHineaSderarBRCEYEBG 40 iablR 103 G er Lneafd gt sec at500 A, itis

therefb‘r'é EQB&tw\e"ét r&ldua@cﬂrre‘hté‘ﬂ%r%pﬂ‘rdﬁirﬁétél&%om Witk séries-connected miniature
breaker, nom nal current 6 A “characteristic B

circuifypreakenst ant aneous tr i ppi ng set between 3 x IN and 5
X I'N. Upon exceeding the operating limt of the
i nstant aneous rel ease of the mniature circuit breaker

The main spiiehoaangutsiopt §ith Ay T A Aah? s6@Mathcd ¥ buwi T 0 Hrdgr 1 sec and
with fcg;i ﬁNbér 19W;£Qnda?¢(5)}-\@n er S lr%g 0 |fn| LIYrg éﬂ%ﬂ{r@g‘bﬁﬁf ﬁl 0/2 secin the

entiremanert isithérefone s¢lbativen thermtlﬁtslepmg mangeemsremers@naﬁdonnected

esa Al R0 R 51 S PO L et e

agai nst earth are in the anpere range when there are
ecorl sl oy RS B A 00 eyt i
swnchgearan aa:-rdance wiith the aetionarid thé eeliese¢dnaected eesidual-current circuit
breakgéﬁﬁq e {p Dr rcw?ﬁ Egr%%kercr% tﬁ%tnirg%tppeuﬁ{cgit%&}ﬁgégd ?{qtge residual-
currentitiFonit brezikar aftyps Bswltch fifst and thegnaln awitchgeaeint aagordapioe with the
e g ba' A ol gl by SRR R: YIRS G by ot

senebberaiﬁc'temresiﬂualt-cmﬁegharcun eeeakep|faitsiandamiisinlthe caseofeesidual currents

benegthéh% oB\eraFn% ?mﬁgﬁt@g%%plg %ggsé%fqﬂé;mg'le;tuﬁée er&()? %rr' ér)’( \lvml\tﬁe main

Sec a
switchgdd® in Atcordariceiwithrthé invpptiongeut butthe capsamer instalatidn agd thus prevent

e a3gRe oo d8Brlral BhgPAiefadlh 2oc, 2 500 A 11

appr oxi mat el y 80 A with series-connected miniature
The a van%‘ges o{ Nt sorution in accordance with the invention is shown by way of example in
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cut out the consuner installation and thus prevent
the application of high and dangerous residua
vol tages. The advantages of the solution in accordance
with the invention is showmn by way of exanple in the
installation diagramof Fig. 4 with an earth-protected
consumer installation with two sub- distributions. One
sub-distribution uses a residual-current circuit
breaker (2) of type S for fault protection, e.g.
nom nal current 40 A, nom nal residual current | AN =
0.1 A because selectivity wth the final circuits for
socket-outlets is demanded in which
residual -current/mniature circuit breakers (4),
nom nal residual current AN O= 0.03 A for additiona
protection, are used. A part of these final circuits
of said sub-distributions supplies the |ighting
circuits whose final circuits are protected only
agai nst overload with mniature circuit breakers (5).
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failure of the residual-current circuit breakers (2)
or (3) and an insulation fault in the final circuits
which are only protected by mniature circuit breakers
(5), wthout there being any cut-outs. The main
swi tchgear in accordance with the invention, for the
desi gn of which the identifier [F] could be proposed
in the standards, will then have the nom nal residua
current AN = 0.3 A nomnal current IN=63 A It
will cut out in residual currents
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5. A main switchgear according to claim 3 or 4, characterized in that at least the electronic
storage and/or amplifier circuit (6) and the electromechanical relay or the thyristor (7) are
arranged in the second functional chamber.



