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1 AN OVERVOLTAGE AND/ OR UNDER VOLTAGE PROTECTI ON
DEVI CE BACKGROUND OF THE | NVENTI ON An—overvoltage .
condition in an electrical installation occurs when

I

netaf) &t on' 2one 11 sesabovet o tpper HBIUMMITIU

When this condition happens, the voltage suppleyisd=o t he
el ectronic and electrical devices connected to that
AN OV PO L TR

oL AT AN DR RBERVICL A (RATEIIOR BRyice
devi ces are designed to operate at a certain rated

hat PRGFGRIVNRDF TREARRENGRI N, he"* T0devi cos are

r at edAn overvolt#e odndieisy Bl drag)ectGain thistal b @y urd vien ¢liedtage in
amages on_ el ectronic. and el ectrical devices, connect ed

RS RACUbAr edactricahinsiaaion 08¢ itsFs 20Ne its pPRE depign ritshipr When this
whditidendppaisthe H/Blt?%é'sﬁ ply t&&ecRohi@Wnd BlcE@RO8 devices connected
condi tion because if the applied voltage to the notor

ites thpt sigserral fnstalleiorydencapg alhexpgseddo oh evsevoltegocondition. As

[ . e . - L ng .

FRETGIOART MlkaBelies 46 UelEC1s PRARLSS Wellin, e gptte,
gonsidetaple ddmage e ds scahsedtbybuillage that iinbighe thive thaoff@r whish the
Iag‘;igé‘s%lerta 24t he not or. It is therefore desirable

to protect electrical installation zones agai nst

over vahtuagervaltugé @bnditictemap hisagause @athagdswn dlectidhidi dt Sectrical
ri sk of damage to devices connected to the electrical
Fﬁ‘éff‘élﬁoai‘?cgﬁ t?&h%§%°@9%‘r‘08? aige Zaﬁf‘d/%?ct%H@f%w'ﬁla‘gf‘eheated up

QuiekCindena A&V iveRSze0fonBitibR becaudd ifatht aﬁ@lmr\i'cﬁﬁ%e & the motor is
vol t age sensor that neasures the voltage of. the

dropeed itatorqus g theatieeth of s anaipaw Bt eicsiandingly Beofereggd hence
m%raﬁqn&gas@ it ffokoti ¢ Heﬁtﬁ&ﬂi& Will—hﬁﬁf]ig G5 ! ‘ﬂ@?.} ﬁlglélgy. This excess

conpares the neasured voltage wth a pre

beas buidt-upeigs dathd hstorunblemiidite tigenatondi ti on. When a
predef.i.n vervol fage o dervoltage.condition is

et ool her R Qa9 pllec PR MR S ARl pyotoee
endogursiervohiegeedoadition ne efiainiisaliskt ¢fi gapiapg t dévicesfecohheeted to the

cj rcuit, breaker which 25 in turn actuates the | )
ElersaieEANR Ronem Gfervals mdias pdesy dings proteptign devices of prior
bifticPRpiGs 8 Ybltagesersbiihht &ishres the WSlaeloy tiRMe1RRIcaPiAdhllation zone
conmponent of the circuit breaker. Smaller circuit

BR& Brexides thsaroltageymeasprpd tha degisign ogishdbe dedisienjogic compares the
Rieaar&s &mflége Oah aqﬁ‘é’d%ﬁtaafo»%p\;dlltﬁék EIrf?l?ortulﬂger@_Sjigd_gtt 'chiﬂisiQ(gn. 3When a

shunt coil. Additional i1nstallation and wring

iesdeliéee dvatverryoBagerair ppdlareolisee bendiitiom i deteetetk thet designdégic delivers a
A ' r h Wfi Lop_ of . [ti.-on. ks .
R
fretusioaxngdtesttbe aipping roevtiedsm abthe ciradiabreatee cTHeatipping noidodshunt

correct wirin er  \Wo

t o, ensur for., pro Ki f the,

s dtien{in £ 0BTk ROMPOTepL P IR Rk Al it breakers
padditdiddyrtnt kinblelghhdel didchik beehkdrd Ho not have the option for the addition of a
shunt coil. Additional installation and wiring is needed when a tripping mechanism is
added to such circuit breakers. Such modification or addition is best left only to qualified

electrical service personnel to avoid undesirable fatal electrocution and to ensure correct

wiring for proper working of the added shunt coil and tripping mechanism. Additional
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2 costs are therefore involved, with possible

i nconveni ence caused by di sruption to conti nuous
electricity supply during the installation. It
is therefore desirable to hawve an overvol tage and/ or
undervol tage protection device that can protect an
el ectrical installation against overvol tage and/ or
undervol tage 5 without having to undertake any

' e iLcal W ri o tri cal S
FAEL OSSR AL LB LS. EhE by tin
aoniinuperradctrinitytsspmy daingsbsindiaBatmnt i nui ty of

el ectyi.ci uppl vy in _the inplenentatiop. SUMWARY OF .
N ExefePt Rl i o Rl a8l SeialGiotecton
dovips i che paste@\aarevetricalg@staliddion ragalngd %K/Vr@bl&a‘ggan?]/or ?]nder'voltage
pr.otecti on devi ce, that rks cooperatively with the .
BUPDH TR0 PR BkS Bt ST ts0th Lertioas piinede theoelprabdystallation
2bneedrdhdrefor) wol§ had ihalriaaditidinodéh A6k GBSontARRALAL MG ricity
and equi pment connected thereto agai nst earth | eakage

FuRplY in thpidplependalidnvol t age or undervol tage is

detect ed, the overvoltage and/or undervoltage

protection device of this 15 invention sinulates an

ear t hNSUMBEMARY OHINMENTI®ONart h, thereby causing the
earth,l ea . C] rGui tection device.to trip. This

obvi a{teg Fﬁg)ﬁeg{ql??ﬁééneér%%sg?to}nvf 'F}téonagodip{?vcl)ne 8t %V%V Ogﬁgfnfmd/or
tindgpypiltage qobdtectivmd devicg phatg woechasuperaiv eyt With ethies tarthg leakage
circyit bneak%n af an eLectricaL.inﬁtallation one, if
BIRAHEUS P ORI o PREChtLdleiipyab instaflation ZQpediidedevigey apparatus
@hd EfEpAER SBRtiectedREEIOOEainGt EIHAVIEsl@g@ faulY SVHER! dnd@Rrvoltage or
and/or 20 underval t age Frotectlon geV|ce that is

pBdarepiage Endrteckdy Bisi QUREvoriege And/or updery dlge REkecHiak KWaYFh gl this
ilRn@Hedinlated ea@%eqkagg%qﬁw% Lage tmrﬁéﬁ%hggg 1€ Feakage

as a three-prong g tthat can be easi
coeniepriotentiony dplieegigeieipi Hlie ohvigtesrtitecteiwitenzot katthé additien of any

ieal i L i be. prot.ected or a .

ShIFE bpeTifcsh 330 RutePle ARERAR b ertRislhe HEl R aRir R Bipgtrical
firstabletipr whedf @dh additiomcduhbbegaaibdd. a t hr ee phase

i nstall.ation zone s, a _panel. nounted 25 devi ce such

o D18 7P e 7 i PRSEHE BB kP s A T R dor
RAIGpE tpadiketioh Cdevi¥O URAL ROpdMableNghddisiiveniBit ioOiseb@a thstance
of the three phase installation zone to be protected.
PEckpging st MEFVUBpeRIY Fengrrvelaes profeationidskice as prilyge-geong plug
ke QLY BAsHIZAR ROV eAlent BRIV fnﬁgisqeyg&%ﬁaﬁg ls08kePFVINE Rlectrical

that enableS the user to readily t the'integrity of
installgdunzane ¢p tba geotentest ercasi dswithbvliksedevichan dwer ¢léctiicah knstpdlation

%rgtg%f: 'tppd?ecge%vdéf:ﬁ 1R aé Qlea Wkere' ﬂ%e‘%?{?&l%ﬁ&ﬁ %hgt 2 4 Nel rgounted _
overvol tage and/ or undervoltade protection device.
device such as DIN rail mounted device as per DIN 46277 and DIN EN 50022 suitable
for mounting on the distribution board of the three phase installation zone to be
protected.

It is another objective of this invention to provide an overvoltage and/or
undervoltage protection device that enables the user to readily test the integrity of the

overvoltage protection device, the earth leakage protection device and the wiring

connection to the overvoltage and/or undervoltage protection device.
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It is yet another objective of the present invention

to provide an overvol tage and/ or undervoltage

protection device that provides indication that the
tripping is caused by overvoldage or undervoltage
condition. By this the user would be able to infer

that the tripping of the earth | eakage protection

device is a result of overvoltage or undervoltage

5i nst e 0
over v dge AR RHEREZEE sltietens inventon' BEPi3Ge Ay fftfotage
tah@/mplmebe/nttagemmmtlomrdevihe thaf proeidaamdichtboratistahe atgppingfis caused

By AL PR3P BBRY A SPRL OB Bt 5o SP TP e i
itriysiigd dfahé edrthzledkagyptection Bauide i€ @irksuRlof bf/érpcﬂtargg or undervoltage
nech& f H%EQ‘%é be added to the existing_circuit

BrsieaR of carthgeakpgsieulbESCRI PTI ON OF THE DRAW NGS

The f ¢ad uieest BOAvereaifagt BEFS lﬂfdeltvhﬁager}%@t@@tldﬁrhew&: lof BR present
nore readi |y appreciated fromthe follow ng detailed

despliqrahersforabrs ihe adyantpgr fanpidinetrosbladisriptipto the continuity of

gl%E&“ER Qﬁf?}ﬂ? tgrtﬂw &e técp ef@t‘t’rlgeg mg‘éﬁ%{t% ilonlizs\v}?enb!i %ﬁlfnt coil or
I agra he ov tage and/ or underv
mmme@ama@mwbtodt atldeidgo theweastingaircuit breakerFl g. 2is a

bl ock di agram of a three phase overvol tage and/ or

undervol tage protection device adapted for application

on a BMEE-DJIS(SIEIPHIIBN OFJHE DRAWINGSI on zone. .

20DET D DES PT OF . THE | NVENTI T .

i nvenﬁ“bﬁ cairey 2 b’l?\led%gg thepigyentiop H’V‘R}f egifcieadi g fipseciated

FOEDID B bl EbiANH ﬂ%‘érlpmﬁﬂnr}eid K ohjBA@TARGE thel BRbApEnying

desi_gnate correspondi ng or identical el enents

droeg ibtybichhe drawi ngs. Since the earth | eakage

pr ot egf,l gn:.d ) h

overvg%tggg gﬁéﬁﬁ(Lﬁ%ﬂgﬁgﬁh%zggggg%iectlon EV?&%& @D&mnon

pvief ofithis snvedtion. nvent i on and since an earth Ieakage

gg%gﬁtgh?nls?e;glogﬁe#lg rgrgﬁo i \r/\g? l%Ih?(% o%?dogag%ggdéor undervoltage

pkitédtienl dévicd daeptad for apslichsorn®t a HeggphadeatechtEinstallation zbik.

Fig. 1, the reference nuneral (1) may designate an

overvol tage protection device, an undervoltage

pr ot e DIHTATLESVDESCRIPRION'OF YHEHAENTIONNdEr vol t age

protectlon 30 device. In the descriptions below, the

phr as&he dgsnen 4l enam dreofessribrer wiht effsense oloethei agompanying

dRMHRR whérehalk@ReftRndBRihetdIedesidiGie qgt‘f&s‘ﬁ@n(ﬁﬁé’ oi8erfRal elements

over VOf t age pr ot ecti on devi ce, an under vol tage
diroughert ta dewinge Smceatrhe cadh \}@Ikmgeromdomddecrwéﬂlt dgkis not a

@58}3&1%“ 3 tlgee\é{/é:rgol%%e and/or undervoltage protection device (1, 2) of this

invention and since an earth leakage protection device is a commercially available
component, its operation is well known to those skilled in the art and is not described
here.

In Fig. I, the reference numeral (1) may designate an overvoltage protection
device, an undervoltage protection device or an overvoltage and undervoltage protection
device. In the descriptions below, the phrase “overvoltage and/or undervoltage protection
device” is taken to mean that the device may be an overvoltage protection device, an

undervoltage protection device or an overvoltage and undervoltage protection device as
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is fit for the situation. As will be clear in the
description below, the configuration for an

overvol tage protection device, an undervoltage

protection device or an overyol tage and undervol t age
protection device of this invention is the sane except

for the decision | ogic which nay be settable to

sel ectively detects only overvoltage or only

WEGEoY flet sﬁ%mﬁ%?%ﬁ Be Q&N Qe (ﬁgﬁlpﬁﬁﬁi bﬂ@@e{hg Qt)ltnﬁé;ﬁatlon for an
condi ti ons. I'n accordance w't e present

omerepitage mroteation sleyiea v dederapitag ermmtnpagewaendni gr overvoltage and
gg%gg%%%é @%Fecﬁénoae%? o??h Qﬁ# alr%mea h{:fﬁglﬁe%&ceat for the decision logic
whidherady be sd&blecte s@l@ﬂ.t)vei}udehe@ﬁorﬂy ReBrvOasi dwaly arderaage or

und f uIt circuit interrupter) or
%Er(\(l@ ‘é’gﬁﬁgﬁ aPS&%‘%&é’%&ﬁ@a t°Bt eaker) to trip power
suppl Jh E@oianceOw ik Aheeplefsit AlveRidn, Gl Pro\Gdcdl Ar2bi Vol #@O @nd/or
in the event qf qvervoltage or undervoltage condi tion

adenylgas Broteshon device (1Rkqrdise cprperayively dogether pdth an earth leakage
BHREYiBh ldBdEe @41?* s8¢h éénéthYP{rE 1 Qﬁr%?eé\h o@fm*@le(gmd fault

conprises a voltage sensor ripping initiation

mptnhmterr(upt_‘@)) oraEﬁ@&(sardnlehl%p (plr(:q_lz))reahghm;trimpower supply to a
ti e. I a n

g gegtlt ng%mgi] mgt\éﬁ{ }l/%% ae, hn '?}ge/ g(/e_nllt’voge 0{%&#1@%? oa{nlclindervoltage

Eﬁmmmnmhﬂngﬂe&kwﬂhe protected electrlcal installation

one r rece n ower .su
(26 REFriie BB e iaiits Andinf B el Phrs BL kRee (1)
dévpiRs @ hbltage sensor e, N@lﬁpﬂ@emﬁﬁﬂ&pfnr((ultom 1},% decnsmn loglc (12),
electrlcally connected across termnals (A .and

(.N)
SI8HnLr foRnegting the\wyer o kaairmgdoe yndesveliee afcustipg davice (1) 1o the

LARE Rbhidd] Egrﬂp@l&Qoiblﬁe PR Rt @ ridaDBistalQioh Yoh @B means for
sensor (10) continuously neasures the voltage between

réveivingy ancaapplXagt pater wiupply d0) tthghproyeelizgd aldéut widseloltage
%{53%cﬁ[),l1gg¢&r’t1;one The out put of the voltage sensor

I's conneCted to one of the input ports of the
deci sT tnfnvdﬂtage sen@er()I 01 xs caaichldy d:dmeeaﬂﬁt:acscbss medrmgulsc(A()hﬁal (N) as

t 0 _noni es as the volta

SEnEOP 1i80)- i tp b S IpEPsfER ol e O riflgeted. the
Vslhetgagﬁn@eI’QB(Drcohﬁﬂ)ouélB'&né‘a%@ﬁs dewollag@nsieeireic Bive and Neutral
vol ta 25di v he trip initiation circui

(MrE§ © 19 ‘Se erOéfzfte.d. @zsrrrcy' 'eaﬁ'#?é'eﬂ é%f‘eag'r"%%‘gp‘fté’uf Fherv@ﬂtgge(wsor (10 is
ahthettsd tcﬁ‘&qes(ﬂf W input pbHSof the dddidor fogf% (13 thleRiBIOhe decision logic
circuit (11) conprises a current limting resistor :

(E21)to anenitgr éfwtf!&?h"ad%)as mepsungd dvethe egltegebesbarelits T of the
é Ferredt e‘irﬁala rtl?e \?dlttaggge_?ﬁdg ( v%n%?é ﬁ&pb&w’? M&s?ﬁ?gx&# argi::\/oltage

ectronec anlca swtc on an
thedeswi tch 30 (22) is controlled by the deci si on

| ogic.{12) .. TI' t chi d f the d '
| ogi oTeasl hpBe Ul pak-roa pomer elacrog Finy OO and
@b) ®3héwn IncAKAQFhE tHpripftibtidrocifclid | If) Bor@piIgdRs b Berréhd ligtitg resistor

limt 21) t Th th |
TSl B e St S8 S kB KRGS et n

- dRViréifc §ideh dr@n elebRorAdtHaitd] s@fifh. tie sRh@ttd d)rpérIdYOfﬁé'ﬂgd% ¥witch

to the electrical installation zone protected by t
ERDtR doptrltedebypthst drcisiamn logioy (12e Ty pwitghingnpn |corme1and Trom the

t
ewé i st (13 Slusgt he sl 2(?Et ReRe, afa'ao@q& %@Shol%wagﬁ&ﬁ%m to
tﬂlowpthromlgh itlzet ¢ugrent llmaimgt regigidn (Meneatrhe The @'alsh dmakdgegiuerent will
(12) detects an 5overvoltage or undervoltage

condition, as is appropriate. In the case of an

el ectronic switch, the preferred enbodi nent for the
electronic swtch is either a triac or a solid state
relay. In the case of an el ectronmechanical switch, the
switch (22) is a pair of normally open contacts of an

el ectromechani cal rel ay.
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In the case of electronic swtch such as triac or
solid state relay, on receiving a 10 sw tching-on
command fromthe decision logic (12), the electronic
switch cl oses, causing earth3d eakage current to fl ow
through the current limting resistor (21) to earth.
The earth | eakage current in turn causes the earth
| eakage protection device (41) to trip. In the

[.Cal: .St U
S8 SRCeaRh REAGRRORAR R op M RN BPot e stesyiity supply t
Cth’md:]mtmc}il Gﬂstalﬁetsaom\ztmn ptdiestesl Bcthe eangtc lakuige @kotécﬁnbﬁ)dehﬁe (41) As
en 4 rece V|n a swtc
U oHeER g heiehape SpEb et Bmiiog et Sne hE A e igp I 12
cOMeasitsh (223 uf the triﬁhn&ﬁﬁ&mmkﬁﬁkﬁ]g&vh’éﬁ itieedetisfol QMO 01 2) detects an
t hr ou the current I|n1t|ng resistor (21) to eart
?N%“’%gng QT pReeRvQdaEs GonditipR, a8 3 APBEOPFIRE- eart h | eakage
pr ot egf Hereastedt meelérbhictsvifeh,| e RFertddlidotRlent for the electronic
electricity supply to the protected el ectrica
iswgenis ethpiontrisgeea sqlitbstete a¢lay. dm tHeorgbecof an2gledtrameghanical switch,
I 0
R e e e o B o o PN or AR B R RO el
t he oln thatcagsf oftdﬁ@tmmllctsageh smhsasrtnécl&) so:hddtasm telayann receiving a
%{J’Ivgt 1n r?rctom?rlla% ro El eci%{me ¢ 1ed lkg tg]l tr ﬁP { 1
il a%IOH CIrCUI T § "4eESIORa0RE ¢ 80‘? 38 Clﬁ‘gccbcoses
(ca.l&)ngt@rth(bfﬁkﬁgd curfat dorflqwpthagughnhd tt&fanﬁlerng‘dahitOt( ®1) to earth.

cision |lo i s adapted to nonitor, an

E@ﬁﬁ%{ﬁb‘e@ﬁse %rega@él(le s e %?k%gﬁ @“\P?ﬂ“f’%&%“%“e(ﬁébﬁo trip.

(10) apmkRede A eftRirbMeMaf¥AIWRLA JEB BklceREIBENBNiATBay, the pair

caondi tion. When the decision 25 logic (12) detects an

&b avymlbagrenosongastsusiees Wilenae esstiameshapical fdaydiscensraied on
| .

g R R A o 0e £ 5108 pf e pair of

tcomtpcm regulisrin earght ledvage curcant flowingthroagh thevewrgene Himiting resistor (21)

g nt, to.fl om1thr h e.current.limti .
SSEIB0Tpe piusbin b tebts MEPrdh iy Bt B O 1o wip
@ﬂ@ﬂ%ruﬁhﬂ;@ﬂﬂtﬁub@l&k&ﬁ@e prma:tdﬂ(ﬁléic&l’taﬂlﬂytﬁlmlolﬁééﬂe to |
trip t hi.s r supply to the electrica
| nst al P& pgHon Cz@ﬁ)ah%r Beerst gty 5%t PRt BrkdtVigast Qe output port
) a{ﬁrm]blﬁ%ﬁ\é%kir@gl@ PSRk 1o0BceiRMhE Butbid of tHd1eoltage sensor (10)
decision logic (12) can be a discrete digital circuit,
Andivathraiy QB AoBRlRetiagaly eppnected dp she Bippinanaitistere cisat (1) to
dhahid Ak d@élﬁlGH'ngnc Q?‘?{ogdo'hﬁbl s %op%mﬁﬁﬁi§§8{ cﬁrun&tlﬂ ghé Bcision
m crocont r ol decl si I nc
dezp ar2ati adatpts:dctg rmpeniter pd coropara e métagﬁeas mewrebiybx the voltage
\égrl Bta@% ?%%95 d(:igere)d otvgrvgltzpreeodr%f Idgrgglt O\e/%(r)l\/ tlotnagb&h / gemsxon
un & CORdition dest d°o e rogranme ?

tidgic der detecﬂmad oGiroltaddr. anﬁmﬁenvuhsdgamoedltnmdjehemeedefnllﬁ@'d (12) is
egervolta e congltlon [ aid to occu

wh t he .
sl Jo ESFCTRIR AN FEIET P SRIECT PO FITBTASHOAE e uishd22) of the

Exlmﬁ@lﬂftiaﬂ@dc1Vdi>1|itt(dig)$aldeln@eaﬁfhelgzﬂcfag@aﬂreﬂﬂfo&ldv@ﬂ\r&f h the current
S|n1larli t he predefi ned undervoltage con§|t|on

“§“%%E &St o2é Lo ARk ifbf‘e ey} delegeofurant cavseetthe carth leakage

pr%c@it)J] @Hfl@é"(ﬂ?'ﬂ?ﬂfp%hh d?@'cgw,@ p% Ebl@/qg tHOLiL RGE 1&fallatlon
predefined duration of tine. ove i S an exanp

@pned@fthtqdebr ithe qyepkagei m/orméied@ttm ortdctigh cdeme)(l) The’

|(<:1§01 ﬁ: d‘q ?)dcaﬁl%e ghﬁicgegeg ﬂ% é&elfcl%ﬂl{ or({l?(:?@té %{\%lop%lle rc%,lgrcmt, a discrete

eh&loguctaendlchgxtad: cfraat, ur digitdl tmicrbProcessad @oa digisli iiceodoatroller. The

have an inverse tine characteristic built into the

decision logic (12) or to allow for sel ectable

settings for the predefined overvoltage or

undervol tage condition. In situation where nenory is

required, as will be described |ater, the decision

| ogic (12) can be provided with a nenory if the

decision logic (12) is a discrete digital circuit

and/or a dlscrete analogue CIrCUIt If the deci si on

I A NN\ . o o A - s
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The power supply unit (16) can alternatively be an
external source (shown in dotted line in Fig. 1) such
as a battery. Wen the power supply unit (16) is a
battery, it is desirable to @&pen the switch (22) of
the tripping initiation circuit (11) after the | apse
of 25 the trip response tine of the earth | eakage
protection device (41). For this purpose, the decision

I n th
g\%&klc Q(ilg%()z @2 ful\c\fﬁdé §ta?('io§§galzaﬁ§?lt§ : tp&?@éﬁpg?lﬁa u?a?%zef%ljrgd by the
Ivnltagqeserms élOOﬂO apregle foddr orivoltage dndhor uhdhavdlragacomatition designed
l.l. be sw ed of f n
3F plsProabBied Fleihe St Pellu 2 PEE I I AR E g otoee
\ﬁbﬂ]dltl(hﬁlsd;&l'daﬁ e)bglrsﬂdn hye tdiegsof th@fblld&g‘rcaf insta aTBRnOExceeds a
and the 30 ectrone han|cm

h%Fg'gf’%:M%lP agFe?P%r? é)‘ﬁ%%f“?g) ﬁi‘{r%“oﬁ‘of’ ims, gpiRriYodhs i Reprefined

-ﬁh@er%/lﬁ@é/@brﬁcﬁ% ANddofo sRdetma HRIKIREOLL Hel QELLGQY ifsBllation
can be further provided wth_an annunciator (17)

66‘anff§8tb§lﬂ>“t dPEAefing mhgeofet p dtedpiieddugtion joé timec T8¢ apve is an
6312

D e

diexeer of mﬁtwaoﬁgﬁqmreli@i)tlrs@rfdtssuah defirtitc hinregripping omaraatatistio feature. It

. SW. L6 f. d it on cjr.cui .

(BB e Rt L BRERR S Bl et logis g or

am allove faatselectgbld )etu@éorﬂhé p&ﬁeﬁr&ﬂ ot/elivﬂllta’gg 0P nnddﬁﬁ)ltage condition.

nnunci at 17) is to.indica t t tripping .
3 VRGO Rkt relark Bt St oy Webecibenribed faers g gediBon foeic (12)
fchd 89 PFRakicdYwith dahdey iPURN delsloRABgie (1 WNFEN ¥igdt@ABgital circuit
condition so as to differentiate between a tripping

aad(erridipyets Andlogtedr vihdithe dedisierelogts (1 Age 2 digial micepprocessor or
f I 151 m
Cgﬁﬂagﬁl@cl g%??lglgeéb%iz 3%{3 § gnr lo ﬁ:ﬁ(ﬁg)ﬁ?agg{age QM% abforied e ory
prcdided theetimnnunci at or (17) is Ilght en1tt|ng

el ect gh% r%k/ir%%&%e %ng\hﬁﬁdérvoq P%tectlgnl(\mﬁ)u gf‘)t Is prpmtu%e(p Qith a

di ode en annu ia
sbecd of peder byypdy fomdks tphfpepfh\ﬂﬂ]iorﬁtg:) fIhg/ pcﬁ\&&)sup;sly ahit AF) & be in

SR BRT3n ALHC SRR e b IBEEH g s o o

fphtediddg lece il tihdiglatiyPezadt RBWNGE AbvoltaBe tdddr undervoltage
partlcular enbodi ment, the decision logic (12) w

REREFtiPR dpdogs sonngergd i thepretegisdisiplipdon 2ye dbdne ‘fsﬁe

t r ' pp'TﬂQ p@%(f@tmu\%lphﬁmeh%wcﬁd Ql@érnétb(/gl?' KENAH Qﬁbﬁ%l%ou(c]g()shown in
turns on power -supply resumes.

ﬂgtt%lmne iFé &) such 73 a pajteny. WeanHhapewdr sugmpe u@uelm essa laattery it is

f r | . rvol. -

S0t oper 18 RUEH (2) bP0R ARRLE huttiSRCKeY] AT aer the lapse of

airenuipaespbhertino oK the whith wakage fpeote@ipui deeioe (4 1) OF orahiggimpoye, the

to.sto h even t he d CISIO Io i C 2., ..
AR o D s PR bBr S Geoet et gt irg arippine
(didiatbartilogit f1u.tThee c@ieQ)ﬂaﬁ Rebcbitib switdhe e ttbzuztdr@,ﬂll(( §t§t)3 relay will
connected to on i nput . ports of the decisi

|b6§fvgcheggf ( &12316 g@gpgglpct{qqgchwc‘ébf\ylfcy e e{théomechamcal relay will
wev&ugzsq@ BN EHeOswiRHRLHPc Bﬁgﬁn@r&ttﬁ@tdeaaoﬁ%%leeaé)l)and the
the earth | edkage protection device (41

wleeirorpechamend éWitﬁnthbrev%ba@k@r Veoormely @md/p@wtlon

under t t e e 1\e

under gl  (BIRORERS Bid/Le0 gnai&%auag (phdtecath ge\h& @ Bhn be further
thKEUSMMDMtagmnamdfdﬁ)umﬂmcwmkda@ﬁommebemnumnmdﬁVheéunmon
(1) sends a switching on conmand to close the switch

(22) of the tripping initiation circuit (11) to

simulate an 25 earth | eakage condition. The tripping

of the earth | eakage protection device (41) affirns

the proper functioning of the overvol tage and/ or

undervol tage protection device (1), the earth | eakage
protection device (41) and the correctness of the

mnrlng connectlons to the overvoltage and/or

I . ' T
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installation zone protected by the earth | eakage
protection device (41). For this purpose, the
termnals (A, (N and (E) of the overvoltage and/or
undervol tage protection devi e (1) are connected
respectively to the Live, Neutral and Earth prongs of
a three-prong plug. Wen the overvol tage and/ or
undervol tage protection device (1) packaged inthe 5

£ oF _ : '

) L BT L 3

cerditionaltle dedisiohNpgiaitR) (sE)dsof swm:élrrg\ﬁmr aomirhageo alxd fwitch (22) of
d L. t 1 b t

LB A A oS GOREE B on

hieinelaee i ”)Cﬁlhe purpdsaldf alirhidl@ caqhe aﬂir@mbi@top ( m %bel(ﬂdlcaib €hat the

annunci a 7 and tes uttaon

ks ﬁﬁ@ ]léﬂegeobrﬁeg'ﬂ%db éf&é4’t)ds trwgerﬁﬂ aﬁ@sdeﬁredtwervoltage
bhr@gerPSIRRE ddhdigion sb0asSs kfigefa 88NRERALI HippRRdidued by an
avail able at different |locations within an electrica
OHYYfagat ponngsHetage ¢nadiiont Bemedne Tiused bhieearth leakage. The

f V4 I - an r t

R EHREP (B AR R ol WEE R M ERIAN gl THESRIURY Bifinciator
QL0 onhght srhedngjgleqmadstype plohggimigeaton lankpe lngMeam/lulngaigmles or LCD

or. und age. pr tion d 1) ed as
Pt ROEin O B0 ReahE Y &aif S S uBl (RO o o

tb\ﬁ/eﬂérewl’telr Irtpﬂlngld’flahwehlﬂ‘t le?kbgl‘Qﬂ@te&tQ)n dlv;cﬁlcbﬁmpyhﬂtlﬁelﬁtﬁc&ff power

Even in e rical installation zopne where the sockets

Sl i (3 fieanydae BYPS B PBRIECiZiop! [naHis gartigareg whobims. the

d&disloPlogr ($DGKifncedRWeProvida With dmeslofyo %éi’éférQEe riBing event.
are socket needed for the insertion'the overvoltage

é[ﬁ@lﬁlé?trlefﬁ dureaanensiasor |l O widltthiga op axfier the(pRyvep sprBgsepmgs. If the

ep-: n e

g%%ﬂ?ﬁg)& gﬁp Q & gﬁgct}amc?‘l tygs eSlr'lého%t gg@?gz ﬁxa)\h?lre oveRltage and/or

undkeyoliape ag:eectlQlO dp\rl@t eqiq“@rﬂddavbamrx 1he amuaciateont womrkalwithout

&%t %(iru)émegttog aﬁankge(r{]go nrg tlfehtHg Bgetn? n tﬁe 9 c‘?’sll&necj téPZ)have

over vOhd a;gervamatg/eoandmdendmmtage ppdsted:tent dem‘bed(aMl cah (bd) further

can ed f th rotection of t.hr ee

eroa@?ﬁ“e |2 "Fﬁ 5?’? @@FS‘H“’QH ‘55“’ opfiod t %e§“%%@8 Pﬁs‘?ﬁ decigign logic
(O Rd iektthd Bireptity Sand omlt@gv@mtortuhaéwélﬁgaﬁmhm 8&lice (1), the

MAth each of the three phases of el ectri cal

r#Et lplage peatecremdevagrd4 bl angdhnyirBieoprrstion o the evaelrage and/or

UH&‘?\V&T@E@ ﬁng)?ec%rpﬁgﬁéé 85‘ Wavh af tésjt)buagﬁ; '6?89%9 adtlatdd)8he decision
form of hree-prong plug I nto each socket associate

\mgjch(]éh@ﬂih@ﬁvqr?ﬂtagha@éorphége@ltage protectifi devi (il senHea switching

r r S
ghgérlrﬁvg{uf% cqgge?% ectclno(%f) sl%Ctglp?%? 1n18:;t ogg:‘iaraﬁpgl/lggo simulate an
emtlelgalalge umdltlcfro Thei se@pogay eheadsalrthdézytagd)]getean ddvide (4l) affirms

B SRS P SPGB S ke ). e

egtorehgt prodctibh Hewde (4|1mrfartw@drercbnegrofmlr(@%hﬁbcnons to the
| eakage circuit breaker) tq trip power supply t

BY oY diege dnd/Rr Bedepypdiage aroistion éa\rlcq fidt Hi thaepigh ]ez"b%ﬁé pratection
Hg\ﬁceevéﬁﬁltfalﬁf to4ip WheAVE (& tRdsn ?n}j/ lQractHﬁg@ réf@l’lltl&}g% needed to
condi t1 on being detected on any of the phase of the
pouklesbpeidhe eauseofgharw-eippiver i cal instal |l ati on zone.

In Fi [

t hr eegh §s°é$%§ d fﬁlfdfc{ %H&e@vcmég?@% ec&&%j%é&?céé e(ﬁj)e@ %Es?’élgy %ackaged
phasaertahhdémeewrba@elugnhw eai boplugged io® oy sackdmétimthaséectrical
5 overvol tage and undervol tage protection device. In

the descriptions below, the phrase "three phase

overvol tage and/ or undervoltage protection device" is
taken to nean the device may be a three phase

overvol tage protection device, a three phase

undervol tage protection device or a three phase

overvol tage and undervol tage protection device as is

flt for the S|tuat|on As mnll be clear |n t he

o ' Y o o AN Lo
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15 device (2) conprises a voltage sensor group (10"")
conprising at |east two voltage sensors but preferably
three voltage sensors (10", 10", 10") a tri pping
initiation circuit (11), a de&cision logic (12), neans

for connecting the overvol tage and/ or undervol tage
protection device (2) to the Live wires of each phase

of the protected three phase electrical installation
AR PTG D hE SR bRl BF Bl (H0F For tis pupose
dredterreianls (Abr(N) e@da(Ebl afighcaonratpgeyandcpr poderolsigp profectidt device

g)vgrre] ecor(?r\ﬁ:)%{eg orlestp%&wg 3’2 d/ % L‘lg'l\fr%eg %{y\é (r)?ltagg eEsaétﬁg%S%gs (ocliga three-prong

Plig, WEh)thé sverosinge hadlon inddpeltagr Bssctivhediage) pzfckﬁéb‘a in the
threeggt se electrical, installation zone. One end

f
é%ltgho IGEPIAYRY %{5% 1sS%ng%ﬁdsm%)1@y soﬂ@st w1i}t3n )theapr@tected electrical
NRsNREaH vehey tehiedld (LAY akPESE @i 5\%&&@%@ RAd/Sr (Jrﬁ)earvoltage
(B) and (C) of the 25 three phase overvol fage and
@rﬂi%cﬁwde\a@%(la@w be cqmapcteghiespastvaly Hethe e, Deuted epd Earth wires
9 kﬂ@&@ctﬁ&m%faﬂat(&ozone 19'be #Qec}eo‘ The QRNRELRY (i@ and test button
termnal ( three ﬁ a overvol t age and/ o
Uhepy be mge)npfi @n élctopmmgéwede tf(em)ongV\héme dvnmongglugo
tplpg t tegg)cq(gtspe{?%ggne?ﬁllecrtez{dl Cgllr\]/asloarbze %f}@& qgosza%%gs.\;vﬁhig%n electrical
Giosre liatiero umeytontreap:mreeteti hE&husptteaigeplanednasisn tofiehd esepe@ltaigy end/or
Liye wires of eac hase of the, prot cte t hr ee
i MaeE drdtrecn B oaP 595 SR G R 0 e Gocomplished by

Ot §1i pfug@ingtii éheV@lehdUBeeSAIAFR uhiddridltage pdtectidR ddvitS 1f)l ackaged
connected to an input port of the decision |ogic f

% 2 dhEHPEONE e edata WGy anlably Rocker syithin thercirisal méqail%r@@ zone to
%@'pﬁﬁ@ct&ﬁ EVERREIEG QY idsBflatfH RIS RREOLS ket Qre fu:l-l utlhzed by
0"). 0 Alternatively, the voltage neasurenent
werlmw@pbwcaﬁq;ﬂntwnmn tch@,ﬂ otht seckphadaptor gin bhaised to pr0Vlde the
S [ [ tlo
LSS PR 3oP Ui B 05L B WRRGG R o
devdices(l@ padkagidas @ Hike-plong phigs conflguratlon a voltage

sensor . grou with |ust ol t age, sensor s

ot o bR T e et PP o LSt IR o RS ARIOP pgsrootiaee

(pfotédﬂlen dovigy @ & dnastteeidd BsttedR NisSthek prdiy p{@é EaAGR REPSQIS have
) are a three phase step down

Fﬁgﬁg%ﬁﬂﬁﬁFoﬁﬁ@dgﬁﬂF&@Eﬂﬂ1V|der Al ternatively, the

vol t agge $6458age @R or uﬂ&rvolt&@s Srotee8dh 9@\/1&“@?%55 BE &ded for the

wth a three phase voltage sensors (not shown)

Prsection pofi aj threst Plase clectiidel ipstallationrone sdbisals hesamiplished by
Bl n i S . ', " v

RO Bt o b9, PSR it Fch B o tbtee phases of the

elebodalnesiallanhe zene dnd gdugpingr cmetoveﬂz@ltdg'e rantlfon gndewilags protection

21 I e us one f.the current . .

9B (17 aBiL o P ot RS % i Gaci kR apspetared with

eahefchicatiree @hdses.mi nal s (A), (B) and (C) of the three

phase_overvo and/ or undervol tage praotection

devi c&! g(§ geng hép W%P%Jén'grqeoo}laf?eowcﬁ@ﬁe @pder undervoltage

\Whitécgioh f&l@w@é 23] _lprm&’edojs dnMiBtegM Ligib fdrusé Q%&%l@gytthether with a
ern1na| (B) referred enbodi nents for the swtch

t
threg plaaseeefém lﬁféﬁag%hméqca@t deyified4B\iuele ps RCRr(residual current device)

.Ok oF Bl ?%Emhlf glﬁcsultxﬁteﬁ\ﬂ\%t&? A Fggﬁb&mmlgg%gg cﬁ)&lt‘h’m?akgf)fto trip

t he tch IS cOo Cl sion
(PeR¥r suphly towi proteicred -tnee pbaseeahattrioab mstat&iogiexing iim thel c:)@ntof an
(12) causes the switch (22) to close, allow ng an
earth | eakage current to flow through the current
limting resistors (21', 21", 211") to earth. The
earth | eakage current wll cause the three phase earth
| eakage protection device (42) to trip and cut off the
electricity supply to the electrical installation 20
zone protected by the three phase earth | eakage
protectlon deV|ce (42) As wi | | be explalned Iater
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30 causing earth | eakage current to flow through the
current limting resistors (21', 21", 21") to earth.
The earth | eakage current in turn causes the three
phase earth | eakage protecti ®on device (42) to trip.
11 In the case of electronmechanical swtch such
as el ectromechanical relay, the pair of normally open
contacts cl oses when the el ectronechanical relay is

t nd.fromthe
gg%l(/(glaéggpg/er {Jﬁ(? T%Ha@? ﬁ&ld?t os&%ﬁ g?t&?%cp 8% %f fthe phase of the
pmtmdltgxreephme cleatiadtistallased taei N eart h I eakage
currept fl qw,ng hrou h th urrent . 5 1lintin
oot SToFiE: 2o ikl Hhmef ('l Bhiehi b dbiet pss g oge

Qtbtéceibh demick Uﬁnthe&uﬁl%etd?ﬂelﬁlhl‘[@@ ploasgoredetibe [RakaBRe phase
protection device (42) to trip and interrupt

| evewlﬁgwﬂ@ uadaspelipge pratersiop dgyige tladhe ﬁeseeptmvasb@low the phrase

elnRGt fHab@bvdritsiagl had/bOthdeRRRage protection§eviteeiis kfkan @ Hean the
(12) has at |east three input ports and at |east one

getipumapde @ thiee Phasseoverypliagepaetectiwacdsvist.ex thréecpiiapa/undervoltage

@ﬂ{f&%grﬁ ggv Lol £ ﬁl?ée\é&agéq(gye%itgg% anczif @%@%Héﬂa rﬁr@t@ftlo% device as is

tage sensors
[510 for the ettatiocalb il barvéat Gdtfteaietsdle)tlbll ibploivn ghei cmnﬁgartatlmn for a

' | 0gi 12) t . .
sk e bisthalihc BTEHER Hrosnr ot RTvor ATHIERS pigtion devie
bﬂﬁ.)hrecﬂﬂﬁsd&@rﬁdl@@e hrabirdefvdR)gel protactpptdedice Qrertﬁmsdn&r except for

0 re the voltage ured by each of th
¥ QoSN aesis Bhich may besepgable fose?ecagggr dkiects oglarqvpR@liage or only
ANV @GR o%ﬂﬂﬁt‘éy@iﬁddﬁﬁer@&&‘ébtl on. Wen the
decision logic (12) detects an 15 overvoltage or an
under 6@|sb@gre ire biged, ttheothree: phasevarsilege pedjprcundevpltage protection

e "
FEAES B0 L PRl Arfaotnt bl Db ANeRP TR Wolage

Gﬂ:ﬂSerSIuUt ()fcie)rablaltlhrewwmigigeacltshrsl (éﬁ'k:h@je 10Uir a @ippirtgoinftlagen circuit

rou h.t.he, cur t limtingr ors
10 AP0 ety ol e b st et o pirvoiiace
lpfbaé‘ceoﬁafetllh? l(Pakage Divet\enﬁdsl @Ih?]adﬁ\/]jlﬁfb 68 Be protectel pthA® bhase

i s cut . _power to.t ee p
glegiEics] le%ﬁ atighzqng &pdq tﬁf Nty SﬁngﬁTquEist(ga}‘Woieﬁéd three phase
eRE@iGalNRASIRLON 2biVeOAidaE €and el &Eexv&ﬂ%%ﬁ&’ apgl gg pBWeE Qpbiyof 6) to
device (2). The decision |logic can e a discrete
theqrverrpltagerapdot undérV@ﬂt@&er@@téctmai%@e Ecircuit, a
di scr i@ ol (Qla Igé‘@gm@r@%ll@g”ﬁ Rj"f) qyé&nne@defnglsE bross one phase
m Cr opr ocessor o m crocont r . The
detie s§hr9¢1phaeg¢l@ct(lqa2)nStaH@ﬂlqmck@se Oreenpaf eacbpf the vohﬁggacleors (104,
tRe %@ . [ h t he. Y ol
o5 16°% bR Ry T S B o ARG Ll bIBE a7 Bu 3FIRE B e
thretephasd d)\a:g\eﬂtagmmdfdrmnddmﬁtagﬂ delicr(2pareiphe gtrhaxrm‘ﬂd)f letthovoltage

the d ion | 12 For t he redeflned
0Br STl b i cBndsied zo eig [ B BB enich BHARE RUSTvORIEE andsor
ViRddragRg® praBitioRhasece0(2)t ehdnhesitieb@ 6 BE afifck mlse electrlcal
iinstallation zone exceeds a predeflned vol t age

pstdiaiom gencd i Re i RIAteeied.t theevoliaggrisensprsy (104 hi) prl %d)eﬁ‘i’f}ﬁ'@HOUS'y
%qgfré/ %%E&‘ge%%@é fnk 28 Pééw@ il fifksOF E4Hh ﬁf‘@&rbftﬂtkeprotected three
vol tage on any phase o hree phase el ectri cal

iPhase i qcatcabmstzﬂﬁ@nfzem: Egl Olﬁélneowtautpp’éd@f\rqhtegt sepberadged’, 10",
el)@(egnl.glcgﬁn%?t%d nﬂﬁltr;?}tl (%Qheoﬁ d 31 %llq%qggﬁag)lést%e Ycision logic
(i to r(uirﬂ)ori\@ltalgadealeetsoadmtasuradcbwd& goltagersensors (10, 10", 10™).
software controlled tiner for such definjte tine

tripping characteristic feature. It is also 12

possi ble to have an inverse time characteristic built

into the decision logic (12) or to allow for

sel ectabl e settings for the predefined overvoltage or
undervol tage condition. In situation where nmenory is
required, as will be described |ater, the decision

Ioglc (12) can be prOV|ded mnth a nenory |f the

- s o o o, "
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10 (16) can be in the formof an AC to DC converter

that is connected to any or-all of the phases of the
protected three phase electrical installation zone

when the three phase overvol tge and/ or undervol tage
protection device (42) is connected to the protected
instal lation zone during use. The power supply (16)

can alternatively be an external source (shown in

Q%Pn%gvelylﬁhé V&%éb %e%élgerggrat c§ﬁ" Bg' nfde Bn Q?j}; W X% hmﬁt@e bnﬁes of
power supply IS a It 1's desira

thpemotetied ghmet whse( glpgtrieHl msl:pélatl(m ;qmpn‘gltln thet\aoaageocpf the thlrd phase
' ) 1 trip Qnse ° o

Spnfiltd oy b b od ok 3T, SpslfubleR o biRRRIRE g 0™
(Md)just Bos vdltags sqpssrp ooeld Hehéeqiﬁelts péﬂbrhﬂgt feq(isidg task. Two of the

del.ivers  a SMAtC of f command I he SMAtC

I PTG A Hie YoUERommrs Ul 00 14059 Al Hephiatisep down
ehndsinRt 86d YORLE dSWet. Alterdafifell [ th@Col@ize S&sbid (§0 atee, 1029 can be
relaggmnll be switched off. In the case of

SYRsttudEEhahreahassweliass, sepRe @PedPYBhechani cal rel ay

will bge (i 1@1@%& cﬁﬁqltgyl)fcbﬁpﬁé% LERhA Qn@éJrreﬁPﬂHng istor (21',

the decision logic d the el ectromechani ca

W eréH "Wdrﬂneq’fei/lersmma’aﬂﬂ g mltdﬁs(n?olnrmlehqbomp@nt pbyt thremcurrent
$6)1PVALN Q| t d \

DB I e B0 PG ) e O AR ot RO iR e 1

anhune) & especlively comeeret ad térmimahe (O (Bh andCpuf theothted phase

P tties 250 e & aecatiet o e cs S\ BI g8t end to the switch

W ervné tiagethe0 Bt bf @ swif® Hewnféa {oomrﬁméll?e) J8Bdseferred
a switching-on command to the switch (22)

£mPpgmsats f?r ¢ BVitdn(2¢) 1€ Gither @1 FjechpRic sVvitth ?ram'ef‘é%féqoylechamca'
IRNES The SAABMAL of And BB E\bﬁﬁha(@@yﬁ%bﬁtrr&[ed(%7t)1e dddi&on logic
pur pose of turhing on the annunci at or
|(1r9d4 Bleet evitchig-antremmang fomythe fde¢ibien tlcmﬂe@ 2p hzases baswhch (22) to
?é(aaglgwm ol e zfrfthol@algl Y 'cﬁr‘? J& )ﬂlokvsthro?b h tﬂ ern?qjinﬁt\{ g{eSlStOI‘S
i'ne ervol t age r undervol tage on SO a
dr 1 f2ar,ent’") ateerthethaeerth Rakage pyorang wmlaces:edthbyhreamhase earth leakage

%VV)etéC\éllglle hg\ﬁ%ea@g)glu Qr%ef clélth a@ g}tﬁc Zn grl}ctlte/ %%pfli O %‘é gctrclgalf ?nes(tjallation
2bRC hiotee el E}y ﬂﬁ OfeenBtabaRh@Rllcakydeeprottbon ddvigy @Q? r aedwill be
annunC|ator iis light emtting electrical

SurRipngd| areﬁdh% a%qhmga%conpm@ﬂtls dehiversdriy the sifé%orb\%gﬁéb?) to the

W @ZI‘?LUF%@&%' mmazlbn'&cﬁﬁ E)%l)e\%ern' tﬁé‘lde&mgﬁ’ l@%’lg (I9)&etects an

power supply (16) is of converter, ri pping

overvoleage lor @edqymal@ee e@ndtltl'rpnl, eakia@erq@rl@ﬁee@t m@n%@mtlyge phases of
4 the light-emtting

%@e%OtgtE%Wﬁ% gg{fte]&ﬂmgln?twa?ﬁxszg%art| cul ar enbodi nent,

t he décihsicase dfcmi elecfrbRic swiitch, the pebfdreedleenbodovand &d tin t:lhctronic

to t t [ . h . .
SPURT Rl GREODA i e bl T PR g St ol gmetpaiat switeh,
&Kbesm@wz)w@nyoﬂnams)pexh Eorttatws ¢ian ur&eﬂr@ﬁwhar(laaﬂewﬁ
of mechani cal d% pe such as a flag or if the

over vHl thsgasea{dsronis ety pechs tfd?co?re%’ﬂ f sHtegelAYcan reseiving a
RAWEiREoRYeokRtahE! ffomt e RBBISACIBL ﬁl@) ,WRE KSedoh RO itdhhBloses,
requi rement of a nenory to store the trip event in the

TasEg egith fpakaggicarrent 29 flow throughtthe cqrmnébmpjhlgggsmtors 21, 21", 21"

0 \i
O B AR A0 HRAER i A0E, B PBEPASE cgfied fbtcoton
ehne@ﬂb@thp one of the input ports of the decision
logic (12) to test the integrity of the three phase
overvol tage and/ or undervoltage protection device (2),
the three phase earth | eakage protection device (42)
15 and the wiring connection to the three phase
overvol tage and/ or undervol tage protection device (2).
When the test button (18) is actuated, the decision

l ogic (12) of the three phase overvol tage and/or
undervoltage protectlon deV|ce (2) sends a smntchlng

oy Y 4 "
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The three phase overvol tage and/or undervol tage device
(2) can be packaged as a single DI N nounted device
suitable for nounting on the distribution board of the
three phase installation zonélto be protected. In this
packagi ng configuration, when in use, termnals (A,

(B) and (C) are connected to the | oad side of the
respective phase of the 30 three-phase earth | eakage
prote [ I .
o "t o 2R EfrtechaRf ShRLEMER s bbb B BRGIFUIGE gpe pair
iohsoahdlbt ppEn cmteets Abstehcw@h tbormcmmedgsxcdrelayeqwne@ized on

to put ree hase very olta e and/ nder.vo e .
osRile 3 S S8 BRRA BT oruBRE LDy KRR N L@ Parror
tnb&ndhl@%‘beﬁf conthdisngsudauint eaethi lbakape tctiirght l’f&ﬁhﬁg’l itlgBudho tHeh&urrent
r eaker as, mentioned earlier not be
3%&}%@ iSfoFs @rlm Ferdlcl FceArt bR siEy fealfagt:r?@rrtmtrfﬁ tym causes the
iited pike bt 184Kagd bt‘%ﬂzctl(gmdetvh% @D %lﬁjﬁﬁqmegbbt%ctﬁm supply to

-term nol ogi es used in the description such

thecuspieeted dreeinhgse ajgerical imspligtionizere, Earth wi r e prong
may dﬁ‘flé 8£c1§ 5}1 l%?{c (%e)erﬂag aF %yﬁtﬂgr‘eg ﬁ'lgu{: &;’r}sea)lggqplegﬂ 0?19 %htiut port

may al ternative
Moth éreauputEpart haq}m ¢lectla@ll@r®um3ttadn uoerecq:wa)ﬂg @agpw| cfd@clorof the

PRl (5ot EhT bR 5 b ERE B ERelrcaly” effrected o the
ity 1:nmatloﬁ|' Liecuit(VBnb exublectae d@bﬁSl(brngﬁ r(m)tt@della&r a&fmmand to the
over.vo, ta r ot eVIC vol t age

i oyt Ty Tk EGiorvasis ol R atBPiEmisar oI agghcompare

RHOFAEEd A mERUIE D eﬂl‘?otctﬁérp&fh%gfs&s&@r(lé hgpe1dhaghinst a defined
enbodi nents are t%e same except for the deci si on | ogi c

CYZY NGB co BdFreqiiged mopditien. y“H@nd@s. gasésiprofogie dé?hl‘i‘ﬁ@@lts an
t09e g@ﬁagﬁtor &h Bn@err ot E@ gsiaitlonege %\585189'13&2@@%2/15 ada%ted to generate

ervol tage or overvol t age and
@ochdclweon swichihgogvommang e slest thie switolh (20 dfigivetripping initiation
STRALA TER b oo B a0 R PR Sl e rsistors
@]p,rZHCJ 20t"¢ 1d barth. Mhe gartd takdge atiromaagee tm&ﬁ‘de Whesel darthNeakage
teri

e e nment ove w.t hout
g %FLPP HEV'F%%%@I’%% 'S@fa%dﬁ P?]‘é“l;r SYPPIY fi¢ Ehej thésﬁb?sar?lecmcal
lﬁ?s@dl’lﬁﬁ’(brnﬂin}é proédedBihe THREH fhaseddvieRRRaR! MdioRLfdeRa %@pr%?ectlon

included within the scope of this invention as defi ned
idaviehel) £ birg ¢arising legiai(hd @p beguliscaste digitelharcas a disgrete analogue

@iTéhM% discrete dl r]cal 4 Q‘n\éﬁ)rg?fg lctr@tﬂ? aqoﬁﬁ]tglfgﬂ ﬁ?gk%rg@egéo‘? eor(él')dlgltal

to protect a I‘tICU|aI‘ eCtI‘IC I oONn zone
agaloﬁmtmliefeﬂb@dqcafgm login €1 2 vealudsh t agrepguatot ®aoimparedbe/varage as

%QegBIrédS .b{f]%iachsgf Yh%l \;ozi’tgge §'e“3hrs1(§r9r(1(§',19(3";, 10™) to a predefined overvoltage

and/or undervoltage condition designed or preprogrammed into the decision logic (12).
For instance, the predefined overvoltage condition is said to occur when the voltage on
any phase of the three phase electrical installation zone exceeds a predefined voltage for
a predefined duration of time. Similarly, the predefined undervoltage condition is said to
occur when the voltage on any phase of the three phase electrical installation zone fell
below a predefined voltage for a predefined duration of time. The above is an example of
definite time protection. The decision logic (12) is understood to include a timer or

software controlled timer for such definite time tripping characteristic feature. It is also
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means for connecting the voltage sensor (10) to the

live and neutral wres of the electrical installation
zone to be protected; a tripping initiation circuit

(11) conprising a current limdting device (21) and a

switch (22) connected in series; 10nmeans for

connecting the tripping initiation circuit (11) to the
live and earth wires of the electrical installation

?9&%]5 B pﬁ/eparn %gég@gme g%&E§§t%%u1ng{t8 tl(elgf)c shoe}:vfog% (efE) or to
east one input port st one out

‘a)ltu»h fcan;eiectplnlt sgpongs fet themredeﬁnhdd}ovenwnh@etoednddnvdlmgemmhtnon In

t of th { 0]
SO B s o r e o RE P Bl pisrggia g2 can
baptovaled evithcl rhemmty if tht dedislor vl @2) Ba diRedtSdignallc@gii€ and/or a
gPF% to deliver mmand to the tripping initiation

(514089 iy IRHIREFNOT IRgisgde] § el PbBFGoRTag ST gr 2 digita

aflaBtMEoll&, ReRIkLiSIon Bk GOPRAMAVE DM 8QRroRed RASH Bfluded
by the voltage sensor (10) to a defined overvol tage

Fdi-t i on; and nmeans for receiving and
appl yi t t t
SPPLYSRO PRUCHRRALYglfc! Wy ERAA-IABE PHELERC blke o) s
devided With) a issurcs efl powaypepily iforeity pwiptihfuacticaarg The eakageupply

tec n,devi ce
BBy b R 40740 DR o Gl (iRl Bmyon gt of he
phmedef drt prorecell thred phaseededi@rl ikl lagen zmdwhemfhebmree phase
t he qecisigp | ogi c 12) t he deC|S| n.logic h
YD BEC 28 QBHB(?%‘(‘E gharrstiPy devise (leip “%“\RJ ctﬂut § Paiected
ABtalle@inRAE diirthgalsese the switch (22) of the tripping-
initiation circuit to enabl e an earth | eakage

cur r ehbe pVer|sepply MQS L?@ﬁ afteypatpvglyrkenan ¢xternalispyreel éshpwa in dotted
{igd Ftlg K dhs atblaﬁér %11{ fhP BLRE: sﬁx@;ﬂkl gﬂ‘jgtlsha l{)a@t@}yag?%%esnable to

protec i on device a ectrl upply to

ppat tetsadick| (@2t of thaltrlpmsg arhltlatqnomrcztbr(él) after the lap8¢ oArhe trip
Qe%eén\ég lut g%)% etFr %t e%c};hla?enef%t%\ﬁlat ag({ toltegtﬁ:org c(ri)e(r:\%c% a(&%? FOI{ this purpose,
d\eedemlomaggnc q32)i aielwbxalarrsva:tchhﬁf ecbmmhrl'tthOMﬁthbé ts‘ageh (22) of the

rotectjon device (1 as .a port
BoPu ok Gt Bir ¢ hadn 8 ABE@ 31 l5gBas AL GFha Ty ek ot st
SABKTI B shalitcRedt dTE hpﬂ@tce@tce@leedr@ﬁédhhrﬁadl sitet, ale! e?éc'tl@ﬁlechamcal
zone and wherein the neans for connectln

vt wilkbesdmansreieddy th@swwmgi-%cgﬂmam’e@ﬁ thaﬂewwre@g&f(lz) and
méeel&&eﬁqe&ﬁﬁ]@alemﬁ wnmlveﬂt Bk ltéﬁérmauf 0P o@e%ﬁ he

means for connectlng t he tr| pping I nit circuit
(11) The three bhlase oawdolea@ptahdw me@ermltaghermcmecdmde (2) can be

E.llal}ﬁ}%fw rog?ded é’j}} P??IQIZOIZ 1'"75 c nnec{egqo %ne\:/ %f the 0 t%lﬁl o?[s of the

pron S O ree-
dedigch tagid (). oWhen/dietdbgmon loglc (12) detects a predeﬁned overvoltage or

undervoltage condition, the decision logic (12) sends a switching-on command to the
switch (22) of the tripping initiation circuit (11) and simultaneously sends a command to
turn on the annunciator (17). The purpose of turning on the annunciator (17) is to
indicate that the tripping of the three phase earth leakage protection device (42) is
triggered by a defined overvoltage or undervoltage condition so as to differentiate
between a tripping caused by an overvoltage or undervoltage condition from one caused

by earth leakage. The annunciator (17) can be electrical type or mechanical type. The
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S5protection device (1). 3.An overvoltage protection
device (1) to protect a particular electrical

install ation zone agai nst overvoltage as in claim1l or

2 wherein the switch (22) inlihe tripping initiation
circuit (11) is an electronic switch and wherein the

el ectronic swtch is swtched on upon receiving a
swi t chi ng-on command fromthe decision logic (12). 10
ﬂref&&d%’uﬁﬁﬁé@térqg?’) 1er%1;tteé}ﬁl'tt91% e‘ﬂ&\’r’ic‘i??&élu&%sﬁﬁ(ﬂ&ﬁ&lal"ﬂp, light-
particular electrical” installation ne agai ns

onéting dicdge ond.CDh When amrmn@atoz (1 e eif rw:letctmabwpt: cind (tBQ power

Ilﬂ)é) X?lér?efgﬁ%n?‘g”:)egﬂln? er th%I trrf%lpjfn'g (;fi%.l: Ot\ll}ree V@]af ﬁgrth leakage

prcmstceom dMCeC{éS’I) witl dulldff lpOWf.lf sapiEg to the ﬂlghtt—dnﬁ:lulngrtype of annunciator.
ctr llation zaone t oyervoltage as
0 s ot iR ofon i B 12k ML Rt E0orded, hih o

' ﬂﬁhfor}ofo e @ik iRk YriGIeN e eANTAE tRc@ikalaPpedrdbhdi ﬁUF@hﬁWHPﬁJms on-

% and wherein the el ectronechanical rel ay

SHER Hiehower relygedmaselt s 3nngrciaiey (td) isyf G?féha”é‘@hfyﬁéts%‘:h as a

‘PIQQ Br [fARE 'OVérO(Qta?e %HW/BF&HJ&Q/OR&%&W&% éervﬂtrcné ggwered by battery,
deci sion | ogic 2) overvolt

gregnpgiciatinn shevkisoethou) the eqpirgment of ampmptyi to lose the trip event in the

l.i4\nstal l ati on zone agai nst overvoltage as in

%ﬁ%ﬁg%ggélé'mherein the decision logic (12) is 20a

di scr €bethdeegpliaat oasrddlonge anéAngu@:rmltageu iptatection devicd (2)Athn be

vervolta r.ot ection de rotect a
RAFEY B B P er bR Y& oo SR afdis, ot pors of e
ew@s'mollbgce(la; tbnte§ﬂ alhemlﬂtegﬂty Zoﬁ/\/fmeer ghrde t pHRAsdl@FeS0RAEe and/or

is.a digital mcroprocessor or

l o
%m&fa&% profectipn device (), the thyge Rbo%er spsthtleakassoprateatien dayice (42)

ARV ine Qyifidg cdrPeRIoALE M threPPhisk Q)W:t@[)lta-agle &Rd/b} Gﬁiervo?tﬁge protectlon
install ati on zone agal nst overvol tage as 1 n clai

devigret2ei Whem ghensstnytion r(1§)es @pwtng, thn dieqppn yogig (120 wé rthe three
ﬁ%gg lé{'ﬁéﬁ’)lt%%kv & Mﬁdeﬁ‘\%gtg Pott&:?%){]]o&v ?%er(tfs)a swif ng on

er connect

corstahd &t ¢lose mc)rsmtch (22) of the ﬁlppAg nmvn&tnc\mctltoage(l 1) to simulate an
r ot ion d VIC ar

Bie R o S gk BB B PP bRl poresion evie

(AZE)Iafﬁrithhe 3rdphefuﬁtti’bnidg&>frfﬁaﬂﬁee‘ Piiasé GQ@VMta@@ and/or undervoltage
protection device (2), the three phase earth leakage protection device (42) and the
correctness of the wiring connections to the three phase overvoltage and/or undervoltage
protection device (2). If the three phase earth leakage protection device (42) fails to trip
when the test button (18) is actuated, attention is needed to troubleshoot the cause of the
non-tripping.

The three phase overvoltage and/or undervoltage device (2) can be packaged as a
single DIN mounted device suitable for mounting on the distribution board of the three
phase installation zone to be protected. In this packaging configuration, when in use,
terminals (A), (B) and (C) are connected to the load side of the respective phase of the
three-phase earth leakage protection device (42) and terminal (N) to load side of the
neutral of the protected three phase electrical installation zone. Although some wirings

are required to put the three phase overvoltage and/or undervoltage device (2) in



10

1

wn

20

30and applyi ng power supply to the overvoltage
protection device (1) is an external battery.

10. An overvoltage protection device (1) to protect a
particul ar electrical installlati on zone agai nst
overvoltage as in claim1 or 2 wherein the overvoltage
17 protection device (1) is further provided with at

| east one annunci ator (17) connected to an output port

{ F)et%p&l C#s%ﬂ ﬂnl b Fl %( ed @} adE'QF %ﬁv%n? 0814? P tr ph%ec(hiii)sm to the

I pping o e eart age protection eV|ce
ibseakfrrl, ggeh es:imblytlcmnd earbicrymhy a«yebemmvudeel imsrodliEe tiechit breaker at the
|nst t on 11. An overvol tage

“me '?' “n%%v cé (1) to protect a particular

eI ect I ciad aEJvBSdeaJ:Hi;ﬁi‘oh0ﬂleZQﬂﬁ‘maggieﬁlSIsedD\hertN@dEs’i:ﬁpu@S such as
in cI 10 mh n.th nnunci at or

sereptes] gllkaf‘ewrrs arth wire, %a'%wrmrwem%alﬁ)a@@ %&%P@&pwﬁ% For
dRMhSIE sodiet iy RIt&hAGlybldovn Gy k&Ep®di€atild &k as Hot Lead, Earth
installation_zone against overvoltage as in claiml or

Vitgrasr@ionnd WireoRiapg 8% Plage oppibt & endihesseart dakeq jnterchangeably to
b nﬁrsalﬂEWﬂhgﬁ%SMr#Pgtﬁ%ﬁ@?etspmfto? Mfe%{)ﬁonnect ed to

an 1 nput port ecl si on 2) to test
t he i ihegnvengiorofear the impdemvanitedagre apr@be/ottagunpmmtime device an

QJngiervolEtee efaortettcttlloh ea%wfg %{ %rrl %tvgr(\:/t V?ﬁg tagng ngf;tg%flacg)? pcg?]tectlon Cdevice.

WTring neCt|0nS e ove
déae i IcGlﬁponents for thds3. thlAEI edbveditnehts agethe Eeﬁﬁ@@lcblﬁtrfodﬁlwdeﬁsmn logic

Q protect a ticular electrical, installation
PV gB s Trtnr Rl bl PPkt {51l Pt arpredefined
ohervevee Maldt@eRage P bith OV &68 k2B aﬁ@wdd@svo(tage dofiditibi.t her
provided with at | east one annunciator (17) connected

to anAdheyahtthpareeenginveptionduet Spandasggied i detpil gheyeawith certain
g?@éerUEﬁlg&l&m% GSQEEW%H]@(@ ih Qh@rhrﬂ I&Fi)lllnrezﬂfi"lkt Spg?frec'ience that many

ecCl S1 on OgIC hr e
owaificationsgare prossiklet inothe d%vmplery( mewdampmt@ta@gte aithout materially

%%awlr?gutlr% the novel teachings of this invention. Accordingly, all such modifications
are intended to be included within the scope of this invention as defined in the following

claims or equivalent thereof.
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t hree phase electrical installation zone agai nst

overvol tage conprising: 20a yoltage sensor group

(10""); means for connecti ngléhe vol t age sensor group

(10) to at least two of the live wires, L1, L2, L3 and

to the neutral wire N of the three phase electrical
installation zone to neasure the voltage on at |east

two of the three phases of the protected el ectrical

i nst S0AYM3n zone; 25a tri pping initiation circuit

(11) conprising: at least one current limting device

(21', 21" or 21"); neans for connecting one end of the

or edch camrewdrvéliage tprogetimy idedcd 21) fo Pidtedra Particular electrical
.respectively to one or each live wire L1, L2, L3 of,
“tsr?il%?rb%%@ta@amﬁtrﬂvs'évo foks dhec BN PEEPTofsEPR ARYiSs gmprising:
zonehvggggnesb%goglmd),ﬂ); means for connecting one end of

the switch (22) to the earth wire E of the protected

t hr e;ephmafoe cehrmcting el valtage sdnisart (10 tazthdive ah8 nehalevines of the
the othegr end.of .the or each current limting device

(21", Ze%cuécra?Elfiaufg?%zoéllezgﬁP{:O §95 connected to the

ot heg tﬁpﬁngﬁnitimﬂn}swmwld)?aampﬁsiﬁgeﬁicﬁh@ﬁt lifing dedR: (21) and a
havi ng at least three input ports and at |east one

out put yatch (23 coRnqokgdea seriest he i nput ports

el eCHell;u[%afok Xorﬁf%@tri‘r?gcgrg gr&%ﬂreégﬁt?dtféﬁ &Etj\?\dﬁ{ Ell)lg%J{h% 1Rk ang gerirtth wires

t he voltage sensor n- out put

el ect rigfahd Meaﬁmmamib@zm;aou)eipﬁnéc?@d;i ni t(i a;i on

circuit (11) to enable the decision logic (12) to

del i f&ecisisniagia (1o hayame #tilgast aae mmput parg 2B ak leagt gne output port,
(11) ang e Lo ; )

(2a) COBRIaMR bASIERAR) 00k, (2 B BUBRL B hotage
group( sefsoyr (A@npmbtwith arefoutpad poutesleatitalyecamaded itorthe tripping

the « nrobapnseebCar) i fpB e ARGHH SO i S¢BRr fomhand o
wher ei nh¢ heppiRg G8itRNGS RireYie (YD) hROSVHRIH QR IdedisidBVIbER (12) is

(2) is used cooperatively with a three phase earth
| eakagerdppted detmomitateandceonipizg theryokdgdeesh meapred dyt the voltage

1, FHERHL SRR B bgRcn e
means for receiving and applying power supply to the overvoltage protection
device (1);
wherein the overvoltage protection device (1) is used cooperatively with an earth
leakage protection device (41) installed to protect the electrical installation zone, wherein
in the event of the detection of a defined overvoltage condition by the decision logic
(12), the decision logic (12) is adapted to generate and deliver an output switching on

command to close the switch (22) of the tripping initiation circuit (11) to enable an earth

. leakage current to flow through the current limiting device (21) to earth, thereby tripping

the earth leakage protection device and the electricity supply to the protected electrical
installation zone.

2. An overvoltage protection device (1) to protect a particular electrical
installation zone against overvoltage as in claim 1 wherein the overvoltage protection
device (1) is packaged as a portable three-prong plug that can be plugged into any

matching socket within the protected electrical installation zone and wherein the means
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15 or by conputation, of a defined overvoltage

condi tion on any phase by the decision logic (12), the

decision logic (12) is adapté&d to generate and deliver

an out put switching on conmand to close the switch

(22) of the tripping initiation circuit (11) to enable

an earth | eakage current to flow through the or each

current limting device (21', 21" or 21") to earth,

forneanapsfingy the pioliges Kenseh( Y tphthe diveaandhnguérak aess of the protected
Ci | V] lectricity supply .to . .

BRI AR 1R he 30k 16, RIS LB ipaBEGR bR circui

(Zone thellbvetaridwaeth pifesse thy rotedtddagiectficAtiatilia@ion FeNé R the Live,

2) to otect a particular three phase el ectrical
l‘feﬁéelaanﬁﬁ% ProRgeltd B iR -PIovE PIHG arpERpriately Wirer 4o thejopervoltage
pM?‘cﬁi%h'ae&ibfglghr ee phase overvoltage protection device

(2) i

IS pac ed as a DIN rail nounted device as per

DI N 36277 Aandvddy dltalgtl (36@22ors detiedbl(E) fooproreutrd ipagicalr electrical
1 distribution board of .25 the three phas . .
s 40Tty Oh VO s I Gt OBdc BRI SHilEh422) in the
trffgiingﬁiﬂﬁ[hﬁ@ﬁ icpeuieAa i d8&rorRl SARS A8 WS (X lectbdic switch is

0") in the voltage sensor group (10") to the

syielied oniupen r¢ogving a ewitching-on gominandifrdmrtbe tiecasiomiagec (12).

of the three pha installati.on zone to he protected .

and ?r'eans o?veégﬂﬁégtqrﬂtﬁc?%le dW“fToEDn&’ ipﬁcfk%‘f(itaa( ipgﬁlcuf%r electrical
itallatiort zérkldgali®t bh@véleseestih \¢haiml Ver ¥ wikgeinlthe swhtéh (28 in the

and the wire E of the three phase installation zone to
trgping ipitiagior 4iraohild) ista olestraingehaniqsl switehed on the DI N

19 ase overv
idellaten e doainpr etceniltage pain ¢laidl 4mwHelvie thepIti@s@mechanical switch
.electrical installation zone agai nst overvoltage as in.
et di?h ﬁffl nﬁﬂ‘é‘ﬁ@i APFH EORfE @Seans%ﬁgt&m@ha%al( regpy) and wherein the
ORI AT RE MOrbARRIAETIARTR b qf mall? ober Bilacts upon
resaiymgrhasiechofg-otheomhpmbirphabedeisat logeal125i nst al | ati on

zone and with ea out put . el ect.ri cal connect ed. t .
one Pnput ABO?Yer‘é(gtaﬁe ﬁgtleﬁtéondgﬁ‘flgff gﬁ) }%Qfoge“(‘ 1*?2)":‘1“1‘:‘11("er electrical

inktallaffort ASrRERIMSSE ePRRYOhS MALaiRY PbLE WheR B dEisioR)lodi® (12) is
protect a particular three phase el ectri cal

adissresd digitalend/ oo aealegpgiarstitover vol tage as in clai m 14
wherein t vol t Sensor gr.ou 0') c ri ses. a .
t hr eZ' phagg1 %o‘ﬂ‘gg‘ge spé%%%t}onggﬁwg%%éd“) ff?q%sapé’&‘tﬁﬁcglﬁf flectrical
idsellatién koneagminges/etfolage i iphddm Dbr 2 ket 8@ debis®a logic (12) is

el ectrical installation zone and with each out put
a digdlet MicepgeseyiaieaortEplishe i nput port each of the

deci gi on hﬂgb&r&(}i&ke protection device (1) to protect a particular electrical

Crail S_WDUHS@g?@ei\V(%lﬁagg gﬂgtﬁ@tﬁ)&{ 8951!:@3?){ Z{)ggi'dggcg té}e ES?{tlg{ﬁl%r electrical

installation zone against overvoltage as in claim 1 or 2 wherein the means for receiving
and applying power supply to the overvoltage protection device (1) is an AC to DC
converter connected to the electrical installation zone.

9. An overvoltage protection device (1) to protect a particular electrical
installation zone against overvoltage as in claim 1 or 2 wherein the means for receiving
and applying power supply to the overvoltage protection device (1) is an external battery.

10. An overvoltage protection device (1) to protect a particular electrical

installation zone against overvoltage as in claim 1 or 2 wherein the overvoltage
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18. A three phase overvoltage protection device (2) to
protect a particular three phase electrica
install ati on zone agai nst ové?voltage as in claim1l14
wherein the 15 nmeans for receiving and applyi ng power
supply to the three phase overvol tage protection
device (2) is an ACto DC converter connected to the

hree phase electrical installation zone and/or an
pg&@c@pﬂ Sevisa{dp 9;‘urther provideggwitln at lepgtonp asenciner (13) cempected to

SBE TR0 IR el PR SRR G o e

pasgedtion db‘aber(4]14 isMigpeed by be o2&t bltpe i hﬂjﬁot@&t@d itdllagen zone.
pr ot ftlon deV|ce (2) is further provided with at
| east lone @nAVRRKEErPrOtEToraAeyies (B) tesrotenita Garicaly clectrical

irdBilafibh E&%eé st %ggrvgftég?eé\st nOlaiflf YO Ghhebeh the aﬂ{&tci?a%r @7) is a

particul ar ectrlca sta | at1 on zone agal nst
hghdmnuugkbg$¢ t he undervol t age protectlon deV|ce
conp a vo e sensor nmeans

conni%f : 2 Ny ﬂ‘ée%fagggféo@%th% ‘(‘i%)(l)t ¥ Pffgeqtl%é?aﬁ'ﬁalar electrical

iReUbid] 20hé 8zaRbt LR&vEEAL hi GR! cldifstiab} a 'Vﬁ{ér&ﬁ’ ntﬁet&/ervoltage
be protected; a tripping initiation circuit

pregestien fleyice O irebrthagprovided piithai teg button (1§1) p@mecued ¢eii input port

h arth wr of the elec
of ek PghitGic LTSS BEHtl B PvabAalmelebisTagice 1), e
edrii?Jeahagd Pbtitioh edtsiceO(a) ianf Uthe POIring adtHhnadtidn€ a6t the N®ervoltage
out put part, with an input port electrically connected

Profecfigp 8FViEE-t he out put of the vol tage sensor (10) and

¥Mr|t Bp?n oﬂhp(l)’\;er‘%f{a%e %r&%&tﬁdnc ﬁéxllé[e %P)nﬂ)eﬁoqg:tt opgll?%ular electrical

installation zone against overvoltage as in claim 1 or 2 wherein the overvoltage
protection device (1) is further provided with at least one annunciator (17) connected to
an output port of the decision logic (12) and a test button (18) connected to an input port
of the decision logic (12).
14. A three phaée overvoltage protection device (2) to protect a particular
three phase electrical installation zone against overvoltage comprising:
a voltage sensor group (10™);
means for connecting the voltage sensor group (10™) to at least two of the live
wires, L1, L2, L3 and to the neutral wire N of the three phase electrical
installation zone to measure the voltage on at least two of the three phases of
the protected electrical installation zone;
a tripping initiation circuit (11) comprising:
at least one current limiting device (21', 21" or 21");
means for connecting one end of the or each current limiting device (21, 21"
or 21™) respectively to one or each live wire L1, L2, L3 of the protected
three phase electrical installation zone;
a switch (22);
means for connecting one end of the switch (22) to the earth wire E of the

protected three phase electrical installation zone;
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20 initiation circuit (11) to enable the decision

logic (12) to deliver conmand to the tri pping

initiation circuit (11) and Wherein the decision |ogic

(12) is adapted to test the voltage so neasured by the

‘vol tage sensor (10) agai nst a defined undervoltage

condi tion; and 5neans for receiving and applyi ng power
supply to the undervol tage protection device (1),

wher ei herin the pfhernd qﬁt?‘q: 8 fash cgrreriUimiting devisefdl'i S or 21™)
a current:|hmti Vi d i tch
connectedwfﬁgéékpgggﬁgﬁgﬁﬁéé%%?%gfﬂéoﬁﬁ%éngﬁ%%ée

pr ot ededision depre €IQ) (aYing at leag dhree pat portyvaldyat Wedshor@ output port,
10 earth | eakage protection device (41) installed to

pr ot ecthf}hg‘I%q %ﬁ% i 1BRUL ORS telgcfrigally sonrsisted tareedivs therputputs of
the ev i O ' .

cond t o0 et e dCErap o) ot 3} DR RAEE AL omnected
| ogi ¢ (tdZhe itsppidaphitidtion ciemer at)etoamehbike thev decigion logic (12) to

out put tching on co nd to close the switch (22 .

of the @WV%pF%%ﬂ%W APF oOPRINE LN HateR 1§ TGy ingb‘fréi é{%‘erem the
earth |IRakr@go&y r([?% allgptdd PWedtThOUAIgENSo FIdESBEY by the voltage
limting device (2I) to earth, thereby 15tripping the

eart h |seeseageouptléf’acadabnst aldefined ovdvpltagedcontigion; and

EhehEbE) ot RUBRAY sh® bR SR 3 R phase overvolces

pr ot ectpréBetiteMdede(d) to protect a particul ar
el ectrical installation zone agai nst undervol tage as )
i n cWaeTgimihe\ise ebase onerymiaee vEltedige dsvisedgl isorsed wpppasatively

( i L . {
e PR B P PSR R g o
piseekectrizdl @ktatiitidncalne] whérainl iattheoéveno oftha ridtestiar, dyméds@rement

means for. conpegting the voltage. sensor (10) to the. . .
of l?wr%maatr%luPE%.ﬁe%C%@yewpﬁewoaﬁtsto@@p@ay atechy thg decision logic

1295th8ldeioRNoZE 1§ PR ! td Sswitchi
(t?ippiﬁg Pni?%agidﬁ gﬁ%@ﬁ??F??%?&?émgE@nﬁévgpgﬁgﬁ%%ﬁqﬁpngOn
conmesd tof closecthe switer (220l ofthedtippioginifiatgmaditcaiti(bl) ta@nable an earth
are the Live utral ~and Earth praongs of, the . ., "
e B i aRe GRr e SR QTS RYSE (211 21" or 21 to
edHhd QhotEby AGSHiRORROtIEEE ipRsed@MINC Rakdge: protection dé¥iceAB2) and the
under vol tage protection device (1) to protect a
elgefricity sunpty @l tee protestdd thres phasealdconical msillater znse.
under yol t g S .. clai 0. Qr. 21 wherei he switch .
(22y 57 ¢ AL e VBRIl Blorciol UL gk pRG L particuter
thed¢eepliasorlectrival imstallatich whier giainst lbeer@blgder AninCelsivd 1 ¢ Rvliesein the
swi tched on upon receiving a smﬁtching-on command from_
thregaphase pgqr@ﬂltqgggﬂr@te@m device (2) is packaged as a DIN rail mounted device

as per DIN 46277 and DIN EN 50022 suitable for mounting on the distribution board of
the three phase installation zone to be protected; and wherein means for connecting each
of the voltage sensors (10', 10", 10") in the voltage sensor group (10™) to the respective
live wires, L1, L2, L3 and neutral wire N of the three phase installation zone to be
protected and means for connecting the tripping initiation circuit (11) to the respective
live wires, L1, L2, L3 and the wire E of the three phase installatioﬁ zone to be protected
are the terminals provided on the DIN rail mounted device and appropriately wired

thereto.
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30 23. An undervoltage protection device (1) to

protect a particular electrical installation zone

agai nst undervoltage as in cl@im20 or 21 wherein the
switch (22) of the tripping initiation circuit (11) is

an el ectronmechanical swtch. 21 - 24. An

undervol tage protection device (1) to protect a

partlcular el ectrical installation zone agai nst

undedGol t Aglress Phase (qvaripliage windecsion detvise (2) to protect a particular

t}g%zéa gﬁz{sg MRGRA gr%alﬁ Itncigné gga\?\‘%ﬁ %'vferv%[tﬁéoyst ferllcélglm 14%%herein the

tronmechani ca
ve]lt@et sems@C lgeanipc 610"1)e bthpﬂlﬁs ethesegivSlesget engbreS@ O, hBo"paior) each
contacts uppon receivinhg a Ss%atchlng on conmand

rqsp%vglﬁeco&g?ﬁt 9 PEQ t}@ 1 {VEpyires o each phage ofthe three phase electrical
idRUBGMPLIRIRI RV &eh 'o%ufj&&; ﬁ@al‘y]c)onfl&t&f BldREtn Spﬁlt port each of the

particular electrical fnstallati’on zone agal nst
demelen logic @@k as in claim 20 or 21 wherein the decision
ital .and

| 12 te d
o Lot b ke plag® GuENGHT DB svise el o pratess  garticular

tHrdd phdde RIQERG! iRtdIRlibA %Hﬁ@ﬁga%lls@(btvéﬂv%ﬁ&gz £y ﬁ‘x%l@{nll qll'v@l%rem the
zone agai nst undervoltage as in claim20 or wherein

veltrgedearisgt agroupile™) 1cz)mprssea ali @Ieteatphaﬁ:ec wobag@c @exor omnected
{
%E@Jtﬁ%@r{&)tﬁét fl\% er? Qeach 'ga | of ¢ gr %elvp éiﬁfa ?lg%t 1ca 1nsclallla%on zone

and9/ithl daeli bopuzeiBariagBi isinedtod &y M inBGEpAseddh oFl tBE @eciflon logic
or 21 wherein the neans for receiving and applying

(%wer supply to the undervoltage protection device (1)

is apgAC ;k5{h9ee0giqafs9rbw%ﬁ5%ecB{bg\egc@laﬁgiewet@g 1§ pE&E& £ Bhrticular

|nsta Tation zo
tipecoplecst ictaetritaV irseallafipn tzcmepagztlmtovarvphaigel minaxflalm 14 wherein the
el ecﬁtrl cal .i nst all ation zone ﬂ»gt undervol t age as

MARIOR [ BRI 2PD i BT CHRP AR IS thiGF PREEAVGRREgerotection

d@\ﬁ&! ¥y R alP Qo BEPRINY et Johﬁec‘t@?fjf%rt‘ﬁg k{80 Phade V& daPhstallation
device is an external battery

zone and/or an external battery.

19. A three phase overvoltage protection device (2) to protect a particular
three phase electrical installation zone against overvoltage as in claim 14 wherein the
three phase overvoltage protection device (2) is further provided with at least one
annunciator (17) and/or a test button (18).

20.  An undervoltage protection device (1) to protect a particular electrical
installation zone against undervoltage, the undervoltage protection device comprising:

a voltage sensor (10);

means for connecting the voltage sensor (10) to the live and neutral wires of the

electrical installation zone to be protected;

a tripping initiation circuit (11);

means for connecting the tripping initiation circuit (11) to the live and earth wires

of the electrical installation zone to be protected;

a decision logic (12) having at least one input port and at least one output port,

with an input port electrically connected to receive the output of the voltage

sensor (10) and with an output port electrically connected to the tripping
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- 2029. An undervol tage protection device (1) to protect

a particular electrical installation zone agai nst

undervol tage as in claim20 & 21 wherein the

undervol tage protection device (1) is further provided
with at | east one annunciator (17) connected to an

out put port of the decision logic (12) to indicate

that the tripping of the earth | eakage protection

devi ce ipidipfion sireyi Jdeteenable the deisien w (alg;é t¢ delives command to

g: 8: :g:t.ﬁ%#‘g@? 1hﬁ‘ §) 8%1?& chlncg P’:‘tl]il gﬁo? zipmsmnal%glc (12) is

el ect rilapted m@t@t H&t vodiage e encagatd by thiNdslfae skd@e (PP against a
in claim?29 wherein the annunciator (17) is a |light

em t ti risfiged pedervalmgapongiénss aed t age prot ection device

2R S5 354 g ALCAPE  oh TUR

t he undiwicel(tlage 30protection deV|ce (1) is further

rovided.wi.th a test. butto connected to an. i nput
port ™ fetrhgﬁedswpgxgowﬂra&gwlﬁ (1 DoCqraiiset gecyriepb inpitipe device

e3)) ahcﬂ‘ﬁsb&ﬁ@'l?(M}"cbﬁﬂ:@teH'i&E&Fe"s*é?ﬁ device (1), 22 the
earth | eakage protection device (41) and the wiring

connwtticgn ghet undeneolagd gratedticmgdevpreof locis i wad d:evperetn(eb) with an

o1 RSB0 R SR 88 kil T one

whega! Mathé agat @5tHerHefécﬂbﬁTbQQd@ﬁnealm‘d@Fc'bﬂég% doRition by the decision
under vol t age protection device (1) is further

lagioUiZaene dﬁ%%iogl%@@ﬁ isoafiapigd e gencaate enq deljves gnpatue gwitching

es?lﬂgﬁmtg% o(sgg‘;e svg I‘ﬁ%‘é@?ggfe fﬂesthﬁﬂlinﬁqgllngtl(gﬁlgl)r lﬁtnﬂﬁgto enable an

egtdrleakape dum@hcto 1@y .through the aﬁrenAhhﬁIﬁ@d@h@éSeZl) to earth, thereby
undervol ta ‘%ie prot ection, devi ce ? pr ot ect

trping &R &p H?aéégwa%tsctaneéw%éﬂ ) ﬁ%"c ahq &%qcawtz/oﬁ@ply to the

ﬁﬂ&ﬁte”aséleéﬁ” @incRbAGS &RMPr i sing: 10a vol tage sensor
group -
21. An undervoltage protection device (1) to protect a particular electrical

installation zone against undervoltage as in claim 20 wherein the undervoltage protection
device (1) is packaged as a portable three-prong plug that can be plugged into any
matching socket within the protected electrical installation zone and wherein the means
for connecting the voltage sensor (10) to the live and neutral wires of the protected
electrical installation zone and the means for connecting the tripping initiation circuit
(11) to the live and earth wires of the protected electrical installation zone are the Live,
Neutral and Earth prongs of the three-prong plug appropriately wired to the undervoltage
protection device (1). |

22.  An undervoltage protection device (1) to protect a particular electrical
installation zone against undervoltage as in claim 20 or 21 wherein the switch (22) of the
tripping initiation circuit (11) is an electronic switch and wherein the electronic switch is
switched on upon receiving a switching-on command from the decision logic (12).

23. An undervoltage protection device (1) to protect a particular electrical
installation zone against undervoltage as in claim 20 or 21 wherein the switch (22) of the

tripping initiation circuit (11) is an electromechanical switch.
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means for connecting the voltage sensor group (10111)

to at least two of the live wires, L1, L2, L3 and to

the neutral wire N of the th2ke phase el ectri cal

installation zone to neasure the voltage on at | east

- two of the three phases of the protected electrica
installation zone; 15a tripping initiation circuit

(11) conprising: at |east one current limting device

(21' 24.21" Apruglervojtaggrpemiectioordeyime @y tto rpgotectea @adicofar electrical
. 1 or each current, limting.device,(21', .21" 0 1" .
np 08 FOAT gEhS debb Mol A if GG 24 e the Yeglgpchanical
switeh pisoteghigdot Neomeacphage af! elettrdBedhahioslt abladt bADN wherein the

zone; 20a switch (22); neans for connecting one end of
elepfeongegharinal( Ehay i endigisedhite 1¢lage ribe Pairf of lkentpetotuponengeeiving a

ieal | L at.lbon zone; wherein the
S\g{ﬂ{]@r?g-gﬁg&gpgbﬁg%%frtﬁgggﬂﬁg%?d écﬁélb imting device (21",

21" 28. 21Ah usleslob8gd peaddtipncdeRiveclldo tppotkrea PhARGlaE Rekctrical
.of the switch. (22); 25a deci,si ?n | ogi c LlZ) havi ng at, .
insialjation Fenseagaifistithdssreliaes 7 inclagadt oAb Wit thededision logic
(1% 40rER i B/bAAMlogREESuiE! ectrical |y connect ed

t6 recelve the outputs the vol tage sensor group

(10" ¥6.andAwi uridemvoltaget puitequiontdesicec(l) ite prdtyctcopagichind electrical
.tothe tripping initiation circuit, (11) tq enahl e the .
i poreb ey Wiy lage e v Tzt o R dhe pisgn losie
(12yid 4 @igitfMmietdpedtiesot dlmi@bebnogEEi N the 30deci sion

logic (11) is adapted to test the voltages so nmeasured

by tBA& vohnaguleswhagy prptestion (dedice (@AYao pseteet alphiticaldr electrical
. g iti ; d .23 f i Vi
1n§%ggtr%n8:z§)/ri? nglg%gﬁg#ndgﬁvggﬁgenfla iy hcégemi ?@ eorggla; %?ell?l”tng means for
red B Bigvaldt YB inl Pévectsupply de ieCgndeRloltage protectib@ devibe {18s an AC

t hree phase underrvol tage protection device (2) is
toRe gorvsise Ferrieqie Yo thierekechicahingillpinnsaonear t h | eakage

protggtio i I DSt al t .

5 phofe oaoPRRibAe b A, dsSfbe (3 16 BhEL: & Bidelef frecuical
instatiatioro botich agairdt entdetio]tagry asrdasdlaian@toro2l Byherein the means for

conmput at.i on, ,of a defined undervoltage condition an
regriyngrand @pplyingRo v ShRaB o | gingeryehage Rrpfgctiideyicsrs an external
bitRy c (12) is adapted to generate and deliver an

output switching on conmand to close the switch (22)

of tBR® trAppindgrvoltagd atdtestionidericet (1§ 1d protectempbitieukan electrical
in%%ilt?tgwlt %I?r;(ea g?aiir??g ruégnitvglifg(eyfpivﬁ’ él:t_a:lgnogﬁ hcﬁa .eyv%relenaﬁl% undervoltage
protection device (1) is further provided with at least one annunciator (17) connected to
an output port of the decision logic (12) to indicate that the tripping of the earth leakage

protection device (41) is triggered by an undervoltage in the protected installation zone.

l 30.  An undervoltage protection device (1) to protect a particular electrical
installation zone against undervoltage as in claim 29 wherein the annunciator (17) is a
light emitting device.

31.  An undervoltage protection device (.1) to protect a particular electrical
installation zone against undervoltage as in claim 20 or 21 wherein the undervoltage
protection device (1) is further provided with a test button (18) connected to an input port

of the decision logic (12) to test the integrity of the undervoltage protection device (1),
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10 to earth, thereby tripping the three phase earth
| eakage protection device (42) and the electricity
supply to the protected threesphase electrica
installation zone.. 34. A three phase
undervol t age protection device (2) to protect a
particul ar three phase electrical installation zone
agai nst undervol tage wherein the three phase

therrgeth\enkiage erasecsion cevign (4l0vandéhg Yjringscmettingedo dlse undervoltage
I NG ed as a DIN rail 15 nounted devi ce as per

p%lt%%ﬂﬁgg‘?ggﬂg DI N EN 50022 suitable for nounting on

the @2striAbulridervdiage @radéctioneddvivee@) Rb as6tettns tpattlcalar Mectrical

.zone to be protected; and wherein neans for connecting

1@%Htl%[z91ggég%§ﬁ§@ger(vgk§ag’e apoin, claigr PO 3Ihavhersin gigeundervoltage
3 . ( " A L.V i Lre
PR BORURL ik S R P RE B Gl Kbt
an nstpal pat oDdthe Zocisioh dogdie (2) ahd a tedbaiwh (T8ROshnEaEed to an input port
g%nlraect.i n? t.ha1 5ri pping initiation circuit (11) to the
obthe dedyeR 19818423 ve wires, L1, L2, L3 and the wire E of
the shir ee APRAREHHAS tRldAb LR idr0 t i
the termnals pl? oavi ded on a%héﬂ.%fgﬁln&rna? Crfog{ﬁttggﬁ%g%t?{: articular
thaeedplappelogricatindtsllagion ednd dgaimst andervoltage c@Bpristng: hr ee
phase U{t]dervolta e gi@,t,e_cti on device (2) to protect a
part f'¢B aaﬁ“?’?ﬁ”ég%ﬁﬂ lectrical installation zone
agai pighns e RbMIctiAg ﬁlea%lia?e GéRLM LR W@ Bt ar 188t t¥8 of the live
vol tage sensor group (10") conprises three voltage _
sensor s¥igesp'L1, 1@y L31o1d) toethehnquarsh adrei NMedfy the othrascplede tetectrical
one of . | .i ires of each phase qf t t hxr ee phas
ol et riinaisl et EReRluORE VaRHR A ekl v of R e BRases of
el ect r ithkaployecedreitiatidsalliane tomput port each of the
deci sion | ogic 36.. A three phase

c (12). . .
undef FEINREGBIIGE SEEYIbH l4EIMRESING) to protect a
par ti cul fst o3 HE&?‘&BQ%@e@&@@tIEF?'%r 2312§t al | ation

zone agal nst undervol tage as | ai m Wherein the
vol t agens@n$@rcogneanting (0h0'thd obtherdreach eurtdmt denigppdesice (21', 21"
vol t age sen ed respectively to

o
whr e o SERIR PR AR EE bRt OL b 6T the protected

i nstal | at ihpR: AREeledficAMbtaMalibn 8&fh out put
el ectrically connected to one 1 nput port each of the

deci si arsWitsgi(22)( 12) . 37. A three phase

undervaol t a rotection devic 2) .1 otect a :

part i CJP%?PQS?{F ANRHESOTS eé@t?tft&élszx’i'tﬁgt(ﬁ)l t_ﬁttﬁ%ﬁalﬁ}br‘i‘@re E of the
agai nst  updeiciedlth@e 8hae eldttridaPindlafdioM@nei n the 5

means for receiving and applying power supply to the

t hr ee pHigsn thedetheiindgfahp potashcugantdaviting desica 2 IAQ ' @r 21™)

DC conver is%ﬁecﬁ?cﬂﬂﬁ%&g%c{eii 1§ BE il g BE{%? SwicEeh! cal
instal |l ation zohe’ and/ or an €ext et na attery.

a decision logic (12) having at least three input ports and at least one output port,
with three of the input ports electrically connected to receive the outputs of
the voltage sensor group (10™) and with an output port electrically connected
to the tripping initiation circuit (11) to enable the decision logic (12) to
deliver command to the tripping initiation circuit (11) and wherein the

decision logic (11) is adapted to test the voltages so measured by the voltage

sensor group (10"") against a defined undervoltage condition; and
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38. A three phase undervoltage protection device (2)

to protect a particular three phase electrica

instal l ati on zone agai nst und&rvoltage as in claim34
wherei n the 10t hree phase undervol tage protection
device (2) is further provided wth at | east one

annunci ator (17) and/or a test button (18). 39.

An overvol tage and undervol tage protection device (1)

t o pPwaecior gegsiving end applingmomier akprilnse Hiel thrdephasonedervoltage

agai nst - VO r undervol tage, the overvoltage
and un ersr}[:/égtl|i na%eé/ﬁ%?%’ecti on device (1) conprising: 15a

vol t ageredethealireé pRIse ulEeReolfafE prRdUfion devige 11)8s Ut @GBeratively
) to the live and neutral wires of the

sensor (1 . .
Waihet thiee ali’ilc')‘aﬁen%q"éll leakagsrprotsaiion deviee (Hotiasteldedt toaprotect the three
b A i b : ' s for
PRI, DRSSPI 8 0 oo s a0
ot by ecampdtagiant ¢f avidefised?Ofertdiagecenditiic ah anpgihatd BY itk decision

on o, b rootected; a decision |logic 2) having at . .
qe502) Jhe Sedirice e {12 e . tefl 4@ genestle aeé%isﬁﬁer 38 rolu?put switching
oMicbMnfiRd itd RWse R §witdhe @by bE alel Nipﬁiﬁ% riﬁi@itclﬁ%l Ei?m{%ieg% Y& enable an

t he out put of the voltage sensor (1I0) and wt n
earth Jealtagp ontrent|te tlomi theduil theomreecht ewtrand litrfiting deavipgei (2, 21" or 21'™)

JUL peRag sliect Lo e dectar o
o Fft LB B sl R0 Raktd RGP Aryiral g nd the
elettiieity burplyljo 88 groMreddethreetphscd@&dsdad thstaPalién £dkR). 1S

adapted to test the voltage so neasured by the voltage
sensét (16) thiegaplinse vadesueliage dreipetiarofigvigpe(2drto protect a particular

tlg%g ?é%’s%gélgcgl\%%a? qg%%lgeit@ﬂt %oﬁggﬁggﬁeéq%%gagg Z\i&{l\éﬁ!r&% fia dthree phase
undegtesliage trrgectigrotedts ¢2) tepackagddlys a3fugler@ickagetieas a DIN rail
e Rgica i e DL foaams SUNUEN 1835 Seoedeimonming on the
dR&HuBSn 84 of the three phase installation zone to be protected; and wherein means
for connecting each voltage sensor (10", 10", 10™) of the voltage sensor group (10™) to
the respective live wires, L1, L2, L3 and neutral wire N of the three phase installation
zone to be protected and means for connecting the tripping initiation circuit (11) to the
respective live wires, L1, L2, L3 and the wire E of the three phase installation zone to be
protected are the terminals provided on the DIN rail mounted device and appropriately
wired thereto.

35. A three phase undervoltage protection device (2) to protect a particular
three phase electrical installation zone against undervoltage as in claim 34 wherein the
voltage sensor group (10™) comprises three voltage sensors (10, 10", 10") each
respectively connected to one of the live wires of each phase of the three phase electrical
installation zone and with each output electrically connected to one input port each of the
decision logic (12).

36. A three phase undervoltage protection device (2) to protect a particular
three phase electrical installation zone against undervoltage as in claim 34 wherein the
voltage sensor group (10") comprises a three phase voltage sensor connected

respectively to the live wires of each phase of the three phase electrical installation zone
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25 wherei n the overvoltage and undervol t age
protection device (2) is used cooperatively with an

earth | eakage protection devite (41) installed to

protect the electrical installation zone, wherein in

the event of the detection of a defined overvoltage or
undervoltage condition by the decision logic (12), .the
decision logic (12) is adapted to 5 generate and
a%wtb&acfaﬁu%ft glestrisally comneiedlp ensninpwdparbeashgdhe Hecision logic
pwitch (22) of the tripping initiation circuit (11) to

o

able an earth | eakage current to flow through the
Cur r é?lt | Anthtdenphadeuhdav§l2iby proteetturt devideh@)abyprotect a partlcular

g t he eartn | eakage protection device (41) and
“’F?Fe e eleciricel {ps@iiam zqns agp@spirsiestaliage at gelpingdf wherein the
mleRS! b deRiinZ QRE- appl v t

Snder vol t aelge %r ot eacl:ptpl yc;rrlfg evi ceﬁ?fﬁ' ?%%g% ottﬁ%gt ﬁlgﬂe %)ndervo}tage
pyotactipe (eaice g ent ACCEd Dithsomlertat icomez@detoathai thete phase electrical
iIlovglrvolta é? rvo%zg e as in claim39 wherein the

Strer 8] £ A &EREaY, l? Be protection device (1) is

pac kagled AStheeePsHak@Rherl G128 HRbea LISl Qzé}tto GRte&E particular

%ted into any matchi ng socket within the protected

thé‘FeeE ¢ @l&?lcmCﬁ%tnaiallatﬂqulp@cﬁgélnah@ldm@tegm ag freclpivadd Wherein the

SSPESE DR AR FRIRE LI0L O ol A o o

aruneiatn @1 1) had oe arst f)lmon (18).connecting the tripping
initiation circuit to the live and earth wi res of
the pfot eéPe@iveéY‘éEaSﬁ@éil uP‘ilFéY%lFalgﬁtli’réF?CtZ‘é}héie&’fcé ¢lpeto- protect a

pdrti¥&ar NEMEEHAL ?rﬁ@al%ﬁ{)ﬁh 1n‘31f (%\,%?votltlagge Prﬁ{&r%ltﬂge
approprlate y wred to t e o ervo
ovanddrage ht dgedepvadtage provettide dedee (lih):omprlsmg 41. An
overvolta e and gdervoltage protection device (1) to
pr ot 2&¢! a& P EWar el ectrical installation zone
agai f3hnsoée Eefrﬁletclfi‘&eth@rvoHQ%e%e\ﬁ@ért@@ﬁtoatﬁe 1i9e Gh@hBhtAR wifdd of the
or 40 wherein the swtch tripping
i ni ti atelestricg] mgtallatiqnizope tesbaprotdctedt r oni ¢ swit ch and
V\,hereb_n t he. ﬁw?ctronltc rS\W tch is switched on upon
r ecef VIRRGEURIPR ATFAEC A comand from the deci si on
| 0gi fiedrkdbr connecting the trip¥nOMalavieh tRagt ANy td R ek Y ahd 84tth wires
protection device (1) to protect a particul ar
el ect r iof #he qlepsrical installghony gme t@QQPf@&Ct@ver vol t age or
unde I sw tch
(22 SRR Fod? (L K\ P O i B B By G oLl port
el ect r onidciaimpaapors vlet@itally connected 3o rddeiveuie volpuagethe voltage

and undervol tage protection devi cecil) to protect a
parti cdFEPr 1 ¥ctng ®ah ImevREt APt e éq@élya@aln?réfd to the tripping

over volifig orp&réﬂlﬂd@ﬁ)’@ %91% tﬁédécnsﬁﬁ Q%g%@& fepc&ﬁl%and to
el ectromechani cal swtc a pair o BConfacts o
el ectr (bhm@immlmg:alhltlatﬂadraylrcult (11) and wherein the decision logic (12) is
adapted to test the voltage so measured by the voltage sensor (10) against a
defined overvoltage or undervoltage condition; and
means for receiving and applying power supply to the overvoltage and
undervoltage protection device (1);
wherein the tripping initiation circuit (11) comprises a current limiting device

(21) and a switch (22) connected in series; and
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30and wherein the el ectronechanical relay is energi sed

to close the pair of contacts upon receiving a

swi t chi ng-on conmand fromthé>decision logic (12). 26

44. An overvol tage and undervol tage protection device

(1) to protect a particular electrical installation

zone agai nst overvol tage or undervoltage as in claim

39 or 40 wherein the decision |0?IC (12) is a discrete

di gi mpreghot}lgrowwl@@gea@d rungervoltage protedtion algvice (2) is used

c&yp%¥a\fﬂf fyaw?tha%g 1[{ eé’l?ag rgtegrlé)r} é{/llgg Rg? ev' ajlgﬁ t)o protect the

priotect “a par PEs

ehgmcmﬁhstaﬂﬂfmdohagﬁldﬂdf in G dﬁre\(leﬂlttd e &Sedtion Q)|f a |d€ﬁ13&i &ervoltage
40 ereln t he decision |ogic is a digit

Y5 ligge sruliticyy byrthe dseisign legi¢ é]r2>) the demsmq@glq)ﬁ 2) is adapted to
g9ﬁ’e?£t¥ b 208, ANh SIS (M AGLPLENERRL A0 SRYIEE skitdh 1) of the

protect a partICU cal insta I'on zone
trggpengn stitigicar cicduitadé) oo enattderancdatrthgealage icorrehtaionfla3® through the

T X T .
(41 @h& el PT1AEM ©Bp lﬁf% tﬂe%rét@ct%@efeetri@g 1ﬁ§’[9]‘f?ﬁfo§1%ne

connected to the electrical installation zone.
47. Ap ovérrwovetra@l@gan@hmmldéﬂvdltatgagpromctmecdewun tlovioc @rotect a

rot articul ar. ectrical installation. .
pittub o BB Ty BB e i SEP Dy MR RoliBlq &' claim 39
wh8re@f thé Q)vmert@gelhnﬂhﬁdéﬁ@ﬁé%efﬁéteétﬁﬁﬁde\ﬂd%qlﬁi@ %a&%le& h§8 portable

power supply to the overvol tage and 15undervol t age

thspopioag i ke deayices l(qpluggedamt@ﬁnérm@tphlbatspekey within the protected
l%%lc@qngﬁ{ﬁ{tloglztoﬁg gn(f‘u/ﬂelléﬂldt%{e Yr?éaﬁ?ﬁ)? cBFn?ec?lﬁé khe VO t%\g/elz S&hsor (10)

to the live and neutral wires of the protected electrical installation zone and the means for
connecting the tripping initiation circuit (11) to the live and earth wires of the protected
electrical installation zone are the Live, Neutral and Earth prongs of the three-prong plug
appropriately wired to the overvoltage and undervoltage protection device (1).

41. An overvoltage and undervoltage protection device (1) to protect a
particular electrical installation zone against overvoltage or undervoltage as in claim 39
or 40 wherein the switch (22) of the tripping initiation circuit (11) is an electronic switch
and wherein the electronic switch is switched on upon receiving a switching-on
command from the decision logic (12).

42.  An overvoltage and undervoltage protection device (1) to protect a
particular electrical installation zone against overvoltage or undervoltage as in claim 39
or 40 wherein the switch (22) of the tripping initiation circuit (11) is an
electromechanical switch. _

43. An overvoltage and undervoltage protection device (1) to protect a
particular electrical installation zone against overvoltage or undervoltage as in claim 42
wherein the electromechanical switch is a pair of contacts of an electromechanical relay
and wherein the electromechanical relay is energised to close the pair of contacts upon

receiving a switching-on command from the decision logic (12).
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particular electrical installation zone agai nst

overvol tage or undervoltage as in claim39 or 40

wherei n the overvol tage and %@dervoltage prot ection

device (1) is further provided with at | east one

annunci ator (17). connected to an output port of the
decision logic (12) 20to indicate that the tripping of

the earth | eakage protection device (41) is trlggered

by afi*overNoPrayeltage uxbandgreliage pielackien pleytcscladto protect a
phl‘ﬁ%ﬁl@% EH@Et‘rlgﬂ a8 ation. zone Lﬁst rv%ﬁ?%v(?tj lﬂrfa oﬂgge as in claim 39
under vol t age protectlon gvice a

op4 whengirathe dh(ﬂmbn lopad (12hteadibatte d[glwbﬁt&i/mahbghe circuit.
overvolta dervoltag&:as in claim48 wherein the

e
annufiti at gn" P‘ief)’o fage gang yReerxpliage; pgiagion cdeviessEly. i, protect a
pﬁl’ﬁ@ﬁlﬂpEk&ﬁ@aﬁHQall}Hi%%ribﬁé ta?eﬂﬁst I%extv%ﬁ&geo ﬁﬂ\éi\féﬁa%élas in%claim 39

protect a partlcu ar electrical installation zo
oa@(éwhsltelmvhe deasivn fregiofl 2 sdedigit! nzigepamessor ot miaro@@troter.

re t he overvol tage under g of.ection
dev:NgE ;l‘ i YUY AREr 2 rﬁf%’W%&%tﬁet RO eck 8%t£eb’ﬁiet£)ﬁ (o gjotect a
pmemgﬁéle@tnw inftallAodtzoR® 'é%alﬁ’fft otvaeaodf%"é & &faiemgthge 4s1#) claim 39
to test thelnte?rltyo he overv age and

ouffiahorsin hgaesndiadcedediingiand awplying poweresueakytth th@@\k@@dtage and
(? e%(ﬁ{ hﬁ?ct ﬁvdegg 8%1)5 a4 ;g?%]?)dvlag rcgo%e clh gntshe e(l)ectrlcal

e ov rvo ervol tage pro £ on
irlsfallatior?Zone. 51. An overvoltage and undervoltage

protection device (1) to protect a part.icul ar
el ec ?I caf*\nj A¥g4Plfage yul EB%V%I&&FnBrPt%‘U%‘F wsvicggel )ofo protect a

pHRERRY flleétﬁgﬁ al'léﬂl ﬁlz%h?]agag n véxonMgaer&' LgldE%Ita%eﬂs 1InScla1m 39

overvol t age an ervo prot ect evi ce
of 4 whereirpthomedesl fomrtdm\ang hrebatplyong pawearusupplyttothg dvérvoltage and

ted t t t of the decision logic (12)
g‘%ﬁ %ggg’éqg%ﬁg@gﬁcg@é)lgg{)ﬁﬂ%@?%tFﬁ’ an input port of

the dgci SA‘ﬁ”ob&%l@a&(ala%‘)d undervoltage Zprofctibh ed?sv[%@ail to protect a
overvol tage and undervol tage protection device to

m1©u1@tclequpdrln$tdiat@n zohe egaipdi averveltaget ori wakrvoltage as in claim 39
or m%lerarht&g r(‘)v%r(\)/gﬁageganldnusntder(\)/\éﬁzggveo;lrgt%gt?onoclievlijc%d 5 flurtﬁgr provided
with at least one annunciator (17) connected to an output port of the decision logic (12)
to indicate that the tripping of the earth leakage protection device (41) is triggered by an
overvoltage or undervoltage in the protected installation zone.

49.  An overvoltage and undervoltage protection device (1) to protect a

particular electrical installation zone against overvoltage or undervoltage as in claim 48

~wherein the annunciator (17) is a light emitting device.

50. An overvoltage and undervoltage protection device (1) to protect a
particular electrical installation zone against overvoltage or undervoltage as in claim 39
or 40 wherein the overvoltage and undervoltage protection device (1) is further provided
with a test button (18) connected to an input port of the decision logic (12) to test the
integrity of the overvoltage and undervoltage protection device (1), the earth leakage
protection device (41) and the wiring connections to the overvoltage and undervoltage

protection device (1).
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a voltage sensor group (10""); 10means for connecting

the vol tage sensor group (10 ") to at |least two of the
live wires, L1, L2, L3 and t&’the neutral wire N of

the three phase electrical installation zone to

nmeasure the voltage on at | east two of the three

phases of the protected electrical installation zone;

atri Ppl ng initiation cjircuit (11) conprising: 15at

| eas?loneAdupY@Heltage nend mgdersoliase pmectlomdevme gli" to, protect a

{?ﬁ@ﬁ‘lﬁr Ielgét ‘Eﬁrmﬁgl?déf%g z%g%agsﬁl%t %%%v'aﬁa A orSfid er\ i) éeegst i claim 39

device pec |ver

on#0 %eﬂentlh\t @vadvoRadelandluddedv3ligde prbectivrodeideqd) lshﬂhﬁﬁer provided
VJ’]Lzhas electrlcal installation zone; a switch (22)

Bk 578 9nsranpBRciater (1o comrectsddo an qubIt P@ftd ﬁhe( ciez;swrz;logw (12)
ahd'g te@tatglftﬁnv("l g)ecoﬁn&ftecf tB%nQ%ﬁ& %8& od tﬂehfe@ﬁ ggiﬁ él 2)e nd of

electrical installation z V\,herelnt
t he 0OZ. eaAhthrcEr mhaﬂe bvarvdliagg zmdvunrm‘((ﬂﬂagc; p’i‘dléctm’n dddicy (2) to
conEect d .0 ther end of

' |
PlSTyef ch Fe e oo POrent PR (ol e deeiriingervoliage or

uhd¥r@talz® Bdthp Iﬁ)Qﬂ s and at | east one output port, 25
with three of the |n§ut ports electrically connected

to ré@@k%@s$m@reun®& @"bf the voltage sensor group
(10 ngsrfchBHne%Hné) e ltag sénseI efotu%)l ?l"ig o at leas ﬂ% the live

tot pprng In ¢rrecu

deci si oirdsp@1¢ [Q12B il eethevasutraDRmRNS $OtHe hlﬁrder pHRRé Rekctrical
initiation circuit (11) and wherein the decisjion |ogic

(12) i dnsipikgbion Jongto medsureBe yeltagsqasatdepshive ok e ﬂwe phases of
t he voI B@g]%te’é% %cag[ntg{éﬁat(&p"%ﬁagm nst a defined
e

overvolta ervoltage condition; 28 neans for
r eceamppgn@mdlaapplcycmg(lpgmmpmml y to the three phase
overvol ¢ ?%s?t O%Q%Uggrﬂ?{n\ill(t)llllé é:gvelcep(rﬁt %(1:'“) o2nl "'gle\” ce (2),
means for connecting one end of the or each current limiting device (21', 21"
or 21"™) respectively to one or each Live wire L1, L2, L3 of the protected
three phase electrical installation zone; |
a switch (22);
means for connecting one end of the switch (22) to the earth wire E of the
protected three phase electrical installation zone;
wherein the other end of the or each current limiting device (21', 21" or 21')
is electrically connected to the other end of the switch (22);

a decision logic (12) having at least three input ports and at least one output port,
with three of the input ports electrically connected to receive the outputs of
the voltage sensor group (10™) and with an output port electrically connected
to the tripping initiation circuit (11) to enable the decision logic (12) to
deliver command to the trippiﬁg initiation circuit (11) and wherein the
decision logic (12) is adapted to test the voltages so measured by the voltage
sensor group (10"") against a defined overvoltage or undervoltage condition;

and
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wherein the three phase overvol tage and undervol t age
protection device (2) is used cooperatively with a
three phase earth | eakage pr%%ection devi ce (42)
installed to 5 protect the three phase electrica
installation zone, wherein in the event of the
detection, by neasurenent or by conputation, of a

defi ned oyervol tage or undervoltage condition on any
phasBeBYS tHdeerdEng iapf apBlying pavysr supply @elbe shise phassi @vervoltage
(12) t el iver an out put
SMAtch?ﬁgq@g&gghﬁ%ﬁgaggﬁgvggggg%g swtch (22) of the

tri pp/lhmg:m thiet thadel phmse iovervoltageld)d tuedeevidtage pasteciont fevice (2) is

i ER RVl gy St Phuse oagih Igakage proteq gnlenian (1) instaled t

pEdi&Y elVthbdel ﬂﬁé@ﬂe&tﬁ@altlﬁﬁgﬁﬁtﬁﬂ %@Eﬁf &etdin L AHEAGENL of the detection,

protection device (42 ectricity supply t

- by Inecapurementt @byt Wtépfms ef eldefined oawivdliage at hadelrmdtage condition

o BAEpse b 5B P DR BY AP AR v et n

delavet be Uht@ﬁt §\ﬁtcﬂhﬁ1gfﬂiﬁ&ﬂnﬁéxﬁlctb lelgsakthe SWtchl(bAtdrane ﬁ%ﬁ]g 1n1t1at10n
agai nst overvoltage or 15 undervoltage as in claim

cifgiet @il htOtmblteh‘tn@érﬂp Frakageswaeniobtitayethsoughuheier aach palg@t hmltmg

S35 PR8N Sl )l SOERRE e A R B cion

dENcH0RY 2ng e ab&tﬂciﬁ}O SupPbi i the revactbd ehreld phase RIKCk@R] installation
board of the three phase installation zone to be

‘Yot ect ed; and wherei n neans for connecting each
vol t age san 0, e
or o 100 HRES pha ovchlbiast it Blaeifial? H30&GEREEe ) o
ptogecand ptaawlutaal thvaer phade oéletthiealt msedapdrawene r@hmlsﬂ a)t/emmltage or
to be pr tect d and for connecting
o iBiaRe 3 P o PPN The B5e PBeNG ordBae deundervoliage
plot&eBoMideBige (219]15 padidiged-3s @@ﬁﬁgfe'}?acl%ée@ a5 20H1N pfﬁl fnia[lﬁt%d device as

phase installation zone to rotected are
perdpiN #&d 7S qmddMNjEN 5@ﬁ22 hetablel\for moummgwn the ddsel\rbut@ndmdrd of the

A th h
uBBLPOBF i Elalioh HRGe) I5I FaGkep mlorbisin BevrcEr Bfiegne cach

veltaghrseheed (1@, part iyloRithd BoieRe RBRDE gfRI@CU 0TS @ the respective live
instal | ati on zone agai nst overvoltage or undervoltage

witgs.ilnl . di2al-Ahaggd n@\ﬁé’eﬂ &vire N theothreggrhaseinsigHatigrorqme (ta e yprotected
aﬁ&fﬁ@ﬁﬁs%? c%ﬂe@ﬁn 91' ttﬁgﬁ g? ﬁQtﬁosl} &Etgut (1 il)vto thg‘Qeskec“?%/%qlve wires,
respectively CO ecte P one e live wmre 0*

Léabh phasé tlef wiheE bhiteethpeastase istilaiionkone st b ptdc@ are the
zone and gA ?gch output electrlcally connected to
tegmEalsRIAY Efiu?li!t AU B! negpmtegedevice 3Rd pRRyprigtglywiresihereso.

t hr eg4 phage ppverny ﬁ)oﬁget ervéitage %ﬁeﬁﬁd%'r\{]@%g B{]&Egﬁﬂ Q8vice (2) to

device (2) to protect a particular t
peitest ta iparlculansthedel phasonelzdarieal agaiatistioroveny clghiagte overvoltage or

der.vol t age clai m52 erein the vol e sensor
s o1 el 2 Bt Ao Eoites Prseerdin | D05 Gamutes three
v&l@d’é@ acheek (BSP@e! 1078l hch eshb@ivkiyVEonhbdtEs tdbnEBE hleplh@ﬁ%lres of
the three phase électrical installation zone and

e%htmamﬁh@mmha@‘? eleetriral anstallationmenst and with eaeh outpyelectrically
c&e Ete(??tf ne 1ngl£ta)o Egh 81’ %'{E‘g'a& 8Pg§ C%122)56 A three phase

overvo &t O n device (2) to
A three phase overvoltage and undervoltage protection device (2) to

protect a particular three phase electrical installation zone against overvoltage or

undervoltage as in claim 52 wherein the voltage sensor group (10™") comprises a three



10

5 protect a particular three phase el ectrical

installation zone agai nst overvoltage or undervoltage

as in claimb52 wherein the mé&ns for receiving and

appl yi ng power supply to the three phase overvoltage

and undervol tage protection device (2) is an ACto DC
converter connected to the three phase electrica
lnstallatlon zone and/or an external battery. 1057.A

phase ool tpgrascasveonpentecrgapestinely i drevldye wiges pf each ghpgenof the three

pﬁfse efe%trfc%? 1&811@5(191} ?1% afid Wte'aglw)lﬂhut el?éc?r? @lglctog%eecteélrto one input

ctrical 1nsta ron zone agal OVer
poin daechveflthaderidien fogicqll 2. m 52 wherein the three phase
ndervoltage protectiqn device

overyol t age and
furt E %o Wet AVeLto F%Ss%ndoH’édeéYﬂ*\@%|H§9R§Ft1‘{nl3ﬂ?‘”ce () to
pRI: Of ;ﬁrﬁc%ﬁltr @ﬁg BRase 18ctrical installation zone against overvoltage or

undervoltage as in claim 52 wherein the means for receiving and applying power supply
to the three phase overvoltage and undervoltage protection device (2) is an AC to DC
converter connected to the three phase electrical installation zone and/or an external
battery.

57. A three phase overvoltage and undervoltage protection device (2) to
protect a particular three phase electrical installation zone against overvoltage or
undervoltage as in claim 52 wherein the three phase overvoltage and undervoltage

protection device (2) is further provided with at least one annunciator (17) and/or a test

button (18).



