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AN EARTH LEAKAGE PROTECTI ON DEVI CE W TH TI ME ALERT

FEATURE Background of the Invention Earth | eakage
w@ratraeison devi ces such as a RCDs (residual cpeT/ant2007/000016

devices) or G-Cls (ground fault circuit interrupters)

or ELCB (earth | eakage circuit breakers) are

el ectrical devices installed to give protection

agai nst el ectrocution and can reduce the risk of fire

AN ErRTH RO TRcH el beS e BB AR ALY o
FEA?@WGS of the current operated type typically operate
W a residual current in the order of 30 mA to 100

mMA and this |level of protection can never be equal ed
by circuit breakers or fuses alone. A malfunctioning
earth | eakage protection device would not serve its

Backbp&.ﬁﬂﬁmhwwtgg and woul d not give protection
gal nst el ectrocution and the ri sks associated with

PR B ool oob IS P A B o

GFCBV(%fcﬁﬁﬂliﬁﬁ]lt Qereiie Qﬁteﬁﬂﬁ)tars) eg BLUB iasthslehlnge nsitond l‘trbaicters) are
functioning earth 1eakage protection da@gces re

electmf@i é@\ﬂeea l&?ﬁdlqdéplaa‘@dﬂoﬂ?@#%’r %a%h%lﬁﬁrq‘iﬁt% uce the risk
of ﬁrls frgﬁlr ng@laﬁmp $LiRES §a tlgFagllgciﬁ@%lt %sﬂtagétlﬁf’lﬁq?or 1nstance earth

vice I'S provi utton

leakaFé" 9€dfedtlbﬁ deliees bﬂﬂ‘ﬁ(ﬂﬁﬁﬁmcaﬂeratm egeitypicadly b;bﬂrateamtfha residual
eakage protection devic tion fo the us

e.
cureniin e e g b ek Pl 5l PRt e caualed
) v t
o cAHTRR L PACTRAEACRRRBLONR) B ks siespetore
wouldl @yl ®evedits inegded funcidreandawsuld mt gxye poaiestion agamst ¢lagrocution

and sk SpEIag W SRR ORAN T F REGrAPBTF s 4o bs. e t0
perfo% éxl F%D}/K&dtfﬂlg 89Uk Qtaftﬁ’ I'l‘ea"ngé Bl‘bltéé@@n Yebited oh abRlgulah basis to

aracters on an eafth | eakage protection
ensurd alitcmalfimcrioning gaethi lagkags qroteciqneddvigem dre tdg@ctqdyar{de@placed

o s oS5 BB L A0 <8, B Bl i
devicBi soér%gfd'e&’ Wity | ’fegfeﬁxtf?)'ﬂqg cRediORY BlebtPorM@hbhiéall ﬁ&gnw 6f the earth

i 'ng proper I'n practice, nost users do not
leakalo phoaection deeice ohirasaubom foetbk ubwTS O garth @@k@gﬁw@m‘ﬁ% devices,

on s RS e TP SRR pion of
the e&x@ @%&E%é“ ggdtééﬂonﬁ@esﬁdeyatb&gmaﬁ entbRelsUERY ab@rﬂothaa\md earth

i nportance of such integrity test
leakags peoteationl device tmigh fingtentiyodidegd.ciiris 18 Teguiementpinsies &e%lﬁnon

514- ﬁ%’j gfeIEtIEB‘thng Regulation to include such a label in indelible characters on an
earth leakage protection device so as to remind user to perform integrity test on the earth
leakage protection device quarterly, while UL recommends testing the earth leakage
protection devices once a month to verify they are working properly. In practice, most
users do not bother to perform such check on the electromechanical integrity of the earth
leakage protection devices, such as the integrity of the sensing circuit and the trip
mechanism, mostly because the users are not aware of the needs and importance of such
integrity tests. As a result, a malfunctioning earth leakage protection device may go

undetected until a tragedy or loss of property happens.
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undetected until a tragedy or |oss of property

happens. It is therefore useful to have a built-in
woe@raemssd n an earth | eakage protection devi ceP@iharng007/000016

the users are rem nded periddically to perform

integrity tests on the earth | eakage protection

devices. This invention relates to an earth | eakage

protection device that provides an audi bl e and/ or

Viisd @herdb RS Usefid t¢ Bavienchdilén feanire of art daethd eaktalge pecikaipe device

protection device to performintegrity test on the
Whereheruols Gak B PE I EHY e PPET inteaSy S OF fypocarih leakage

i [ . . : i ' f ail:
o4, By O (A TAR8, std a v

e user t he ear

provil@aheARiHe BiE6H Vistal it Rerentedl thetuseef the parb dehkage protection
Through such rem nders at Ereset time j rvals to '

t .
devicp o portaws iniegitigstiaasis, cahdealage PETCTIoeIC, R Bress time
.. dpect I i oni 3 . i i
el 6P SRR AT AD B HRTBE P iriess v
the eSHfte |QKREAS proddctiohi deviceveseds ao bei teplasedyr Bwpughl sach eemintiers at

| eakage protection device w th hui ipt-i L}trre al ert ¢
presef diamey e RO s¢mﬁm@§w¢/hteptéaﬁ§g sBrh U 05 PraRsiY: due 1o
malﬂi\flmﬁt%i%@g%éag%leﬁwgé pRychihidel cakbuaeenfigkigch.at one end,

curr ing device, to the live line on
the | oad side of the earth | eakage protection device

and at the other en o the neutral at the supply side
oquMMéEXtQFII@M'gIéNOt ection device with the test

SW L61 g&lﬂ NiRehtdh, | ieak astevidendid ic@Rh leakage
V\/r\%ctﬁs{aﬁ?ggié tgét S\%lrtetcf:l ils pressleq, algeri ne alert .g
prote¢iaudeviceonitht beiltin tmeratarofertuoe swoprisiyg ae wah teakageprgtection

i B e 5 fobTE] o206 B R AR imicn

devicgm! tgrct%ép hiG&lihy off AN RGH Seel (ﬁ thd8artH feakdfeeprbfetio®detibeand at the

rocessor system the annunci ator being trijggered
other@hd @ theametraltdt e supplyr sidé of the sarth d¢nkage prptegtioptdevice with the

trigger . timer of the m crgprocessor svstemto.al.ert :
st R e e GRS SRR AL ! ) B8 e i
press{tlf,% tfxﬁé LRA HENIIE SoRPritiRg alhitoRbdesstr shftemawithta CPUggemory,

t
mer, a test detection neans to enable the .
an aleni wigogrtonersnd andi@ insenfapst(nput/ eidputtintgriaeheat Jest opgnnunciator

performed an int ] t est. ..on :
cccd3Sby SoRFe o LB bl s Rl S LR mpupger
being! B—%g@fgdphkt at,?fege't N@he @feridiesceant thel ik agert priggectiinen of the
device to detect tripping of the earth | eakag
micraprazessot ispsierd doialert ariser 1) BOREITTTS Al HIGETIRY| testch hecranth leakage

the input termi.nals_ of h g 0 i@Nmeans to
proteghiap; é ’1cep9%$l?eg}1ﬁg oputgv%fr&’léI (;cdle?ﬁé{‘ﬁelr're a ’e?ttggrtmcﬁﬁﬁléand.
enablVRR BicRopM@RsdrhigstBintdetiriees Sk thesysst han phrfornted anhistegrity test

user performng a test, the alert trigger tiner rea}ets
on the earth leakage protection device, a trip detection means connected to the output
terminals of the earth leakage protection device to detect tripping of the earth leakage
protection device and a power supply unit connected to the input terminals of the earth
leakage protection device, providing power to the time alert module and wherein when
the microprocessor system detects the user performing a test, the alert trigger timer resets
only if the said trip detection means detects the tripping of electricity supply confirming
successful integrity test on the earth leakage protection device.

According to one aspect of this invention, it is provided an earth leakage

protection device with built-in time alert feature comprising an earth leakage protection
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only if the said trip detection neans detects the
tripping of electricity supply confirm ng successful

WO nioggeissy test on the earth | eakage protecti oPCTI®20&/000016
According to one aspect of 3his invention, it is
provi ded an earth | eakage protection device with
built-in tinme alert feature conprising an earth
| eakage protectiondevice with a test switch

devicc?e WEt 4 kSR HcE QREERLRY BhnkRl 8Néhe &Y, MMGNGR aCllife@Plimiting
Imting d e, tot I

evi ce, e live line on the | oad side of
devicd, he tiealithliheak dgdopt side of ithneaithiealega pdotactiarhdevigehand at the

other Pacbiesge VA Gt the Rt oo binE Rt BelcBas prolgiof AFidky vitg te
test s@i&@i’tﬂ%ﬁéf RSkt Nl eAKAURKEENEbAdIAGh WIRA thBesafkBiedt sR&ED is

Is pressed, a tine alert nodule conprising a
pressedi @ iy aiexesmﬂuleswnmaimg & migropragessoe Aystgm veith al(@y, memory,

an e WISSH ser s e bt PR e B T B8, o
least &kee%ﬂdngﬁ{&%l&%ﬁ?tc%ﬁné&ed e e/ (DI iteefat@©F tBé niiB®processor

mcroprocessor system the annunciator bein tridggierepl
systeratth@ agprumsiator beimg tiiggesed/atla preset timetinigrvahsad 1 fherseid alert trigger

. trigger tinmer of the m . croprocessog syst.emt.0 alert
timer o R TRGTOPEAEBORPIIER /R BGF ot SRS RT T oRF b PG gt
leakag! @%&Eﬁ&?&bv@’@éme -G\t dfithealen trigder tiffer,2d REt detdctigf @eans

, a test detection nmeans to enable the i )
to enablecthe pnioropsmessos ypttemddtermines tkal thduger hps pedermedaan integrity

rforpmed,an inteqrity.test .o he ear
st o GRSk PO e B R rF Rk LBRKAAT 1o e oo
termirlglfkeof) tHePdhktht 184N Prétedtfort Be/iRLd Hetb® aiﬁgg'mg pofothe ehithrieakage
evice to detect tri ppi ng of the earth | eakage
protection tdevice @and depovees supply andoseanedehin thedppet aREa o fhe garth

t he i nput .termnal.s. of I 0 L on:
B R e e
the mi¢RSr6dedsorPiterh HRLelisChO BE? PeFBONing U tstthd aterririggetimer resets

user performng a test, the alert trlegiger, timer rese

! S.
only ifteysaid triphdstesaion meanp defseis dhe BIPPiRECIBRITISEY SURRly conlirming
tri.pping qf .electrjgi i, {0 ;
s BB W 065 LB A 08 e Rl o
the et 1aRhge plotddiien tddvive! iasBnefsutedebealtd hrip emkagimer is within a

protection device, as neasured by the trip ti tiner. ¢
prescritedwiripping timepieage typisaly ﬁpi%tqﬁpoﬁl mmepquggg o5 ﬁec%?PF‘WW 0
3 to 200.. ' t nsitivity of the
the ea.g.grl{%agee%&&tégiﬁg%\g%g | glﬁ giggl eeéﬁgﬁgﬁt he | eakage
current. BRI EF DESCRI PTI ON OF THE DRAW NGS The
features and useful ness of the invention will be nore

r BRIER,DESERIBTHONOF AdHE DRAMING ng det ai | ed
gi‘gg E%E%rés?%lg\%gﬂxh{e@?gf {hd 1&\%&%1%}12 ?Jil'l 88 m¥ré Realil}f appreciated from

raw ngs, 1n . ‘ .
the following detailed description when read in conjunction with the accompanying

drawings, in which:

Fig. 1 is a block diagram an earth leakage protection device of the residual current
type provided with a time alert feature of this invention wherein the test detection means
is a test detection switch mechanically interlocked with the test switch.

Fig. 2 is a block diagram an earth leakage protection device of the residual current

type provided with a time alert feature of this invention wherein the test detection means

is an opto-coupler electrically interlocked to the test switch.
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Fig. 1 is a block diagraman earth | eakage protection
device of the residual current type provided with a

wo 2ooe/124369t feature of this invention wherei n POEM2817/000016
detection nmeans is a test detection swtch
mechanically interlocked with the test switch. Fig. 2
is a block diagram an earth | eakage protection device

al Bl ottt ot e sy SRerBioTa i B Rotshe cpufurations of a

voltd8 &bk On means is an opto-coupler electrically
I'nterl ocked to the test switch. Figs. 3a, 3b, 3c and 3d
. ar Bigsofie and Mbstre atmentusthtidrhef pesprshible comfigurptions pbagurrent
of a voltage sensor. Figs. 4a and 4b are sone

Sensen | ystration of the possible configurations of a

? luléf\f%e Bt isSLASRS chaft %gwglpgeﬁleaﬂé\b Q%\?&B@é bn %H@‘gb&gtiérh f the earth

sequence on t ration the earth | eakage
leakgqzeqireetiiemdelded wigh wintehalert featert ef thif dasentien pfovidedswith only an

i nvention provided wwth only an alert trigger tiner.

alert {figeer §mMeL 5 | ow chart showi ng the flow sequence on

t hFiﬁ? Beisat few Qartt MEwER iR ARAKEARNEE 6f ORS bPErafieY bf the earth

with time alert feature of this invention provided
leakagie tpnotectidn devied with titnei ajepe featurawf thimdnvgntien pravided with both an

timer.. DETALLED DESCRI PTI ON OF THE | NVENTI ON The
de”mﬁ%ﬁflpﬁﬁaﬂé?%nmﬁegge&escri bed with reference to the
acconpanyi ng drawi ngs, wherein |like reference nunerals

desi ghat e corresjmgi)ndi@g\? or identical elenents
t hPETGAED DESCRIATION OFahHEJNVENTIONor dance with

t r.esent inventio copvent.i.ona rth | :

or BRL RV OB DN dropd o AR TR erdRE o ffa L P ipganyine
drawfi¥] WhereRd likd feferbite Qtuftrdlautdigratd €dttdsportify orijdlegtidal @lements

ELCB (earth | eakage circuit breaker) 1s provided with

throughoutrthe sarious drawings.e to alert the user of the earth

B 5rRb L A0 S  SAEA R, LB s

1 on

devidee(2)0slichahd ¥ RICIR (REidEAL clirrdie. deifeprori GFCI qgfoupd fhult circuit
. the'earth | eakageag;ot ection device with built-in ti
intermupter) of BREBr (sartia Jealsaget qifcyitbrcakan)iis Rravisadr wish @ time alert feature

o A GETETHELT Y sBIPULEL Brah SRS AR Ok e
earthdedkagé peigdctiohidevicerey peri¢dizalynd agréset hmeet ecti on nmeans

(S&éferring to Fig. 1, the earth leakage protection device with built-in time alert
feature (3) of this invention comprises a commercially available earth leakage protection
device (2) with a test switch (66), a time alert module (1), a test detection means (5) and a
trip detection means (8).

The earth leakage protection device on which the features of this invention is to be
incorporated can be any commercially available earth leakage protection device. For the
purpose of explaining the features of the present invention, a typical earth leakage
protection device (2) of the current operated type is chosen. The earth leakage protection
device (2) has a toroidal transformer (60), primary windings (61), a sensing coil (62)
which is the secondary winding, a tripping mechanism (63) which include tripping
control circuitry, trip coil and latch, breaking contacts (64) and a test switch (66), with
one end connected to the load side of the live line of earth leakage protection device (2)

via a current limiting device (67) and the other end connected to the neutral of the supply
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The earth | eakage protection device on which the
features of this invention is to be incorporated can
wheooany3gomer ci al | y avail abl e earth | eakage proOL/ant20@m00016
devi ce. For the purpose of ®xplaining the features of
the present invention, a typical earth | eakage
protection device (2) of the current operated type is
chosen. The earth | eakage protection device (2) has a
end of edrch dakage @rmémramedev@c@oo.) Phe camrgntwimiinggdevid1§67) gan be a

h t.h d
remsto?fqr}]xg :ygﬁ:gcm L}‘ﬁ EGSiI0R I@% dql}ims p]eeq %gﬁﬁﬁgg{lﬁl I\S%Pﬁg'le%gﬁﬁll%lkage
protec%ﬁﬁé’xi/i ?t) trip coil and latch, breaking contacts (64)

switch (66), with one end connected to the
| TO'foi t1medaalenfmbdhde |comprikésrae méropecessor g}gﬂtgge(lg} Gn eanpuRiator

2 d
(1), &t RRonsh fhesstaredicedy el 2hatt FopSSe fibehd fhis 119, iftfpvine
ower‘?@rtﬁerhxln@ﬁigﬁgrﬁo@&l@ggﬁ i on device (2). The current

ting device ( can be a resistor, the value of
t Tke mésioptogessoe lsyﬁgeml i @rofithedmsyalem anagiales (1) jcpmpyisesra central

procesing S el £ V4005, BRBbSELdry S e B o By v
timer ??éaﬁ'%ﬁ%hﬁttﬁb trdd time AR 6RRME QAAO RESREE2$) The @PUN@DEs the

a power supply unit (14) supplying power, to
brain tolﬁ ethe i mizraprecessomdystem (1)) am eexeculies MTePREIHRME] ngRictions

f th | d |
i S T SOTEARF R B
alert tﬁ%#x rt‘i?r{br \(23)3dridl t8e optibral ﬁ‘fpt tnhé tlﬁﬁ? 26)iafegoftwate comtrolled timers

lonal trip time tiner an /O interface

with tmezlst)mmgmd@@gic(czmllesi h}ﬁbe SP @ lbpf the anigiopressssoE Bstss (10)-

e e e
throug‘BfI/(;) hetthd® (23 OF the'RidtpRodedsor syfiemdll @y fo dllomghe Inntnopmcessor

and the optional trip tine tiner

systers or&)warcentmhthedum@g on ad SWINErPI NG fife W@%@ndgﬂ&ﬁﬂi’ls Glegting
SIgna1§§@} n(uE&l)aPo\f-l(hZ) colisys o gfl%t lggse;ta eQile‘froquL&E&S@ert?er forms of

Aci a I's electrica

dev1ce% QE 4 6flgdrerithe i i eadmpsouny o @nice 2AJ/ot h wtsug}hndlcator
nter?ace 5) of ,the m croprqcessor s steméﬂw{eh(

to alent dmmseow pw@orm e IRPTEBITY Pnélgws leakpeeRIOtEEiRTY
and wigty, &F%%&O@Igg rdﬁ,ﬁjg[r(ﬂzflgasqxﬁ eyt he visible and audible
e

annunci at or (11) consists of at
| TS Medsasp AMdprey Paneb(123 etn be optitvenilyfprovised bndigdhin peovided it
capabl e of generating an audjbl.e oun
is inteyares tonthe/ BMCTAPTACRSAN SYSHER &Hi)oYlattgamP& R4 @ég@ pllow the
erforma t he earth leak
mICroproGFsIY ?yg{%nb@vosgéea%él)a& giﬁttaegg %Xﬂ.\%u@ tté)hglle g%?%?r |egeger caage
protectibf®lev(cd2(2) has thid BRIbnSUL . be taken. The message display panel (12) is

capable of displaying static or scrolling messages. These messages include instructions to

the users of the earth leakage protection device (2) on the purpose of the annunciations
and the actions needed from the user. In the case of a failed test, the message could advise
the user accordingly and ask the user to seek expert assistance. These messages are pre-
defined and pre-stored in the memory (23) of microprocessor system (10).

The said time alert module (1) is powered by a power supply unit (14). In
operation, the power supply unit (14) is electrically connected to input terminals T7 and

T8 (51 and 52) of the earth leakage protection device to receive the requisite AC power
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The nessage di splay panel (12) can be optionally

provi ded and when provided it is interfaced to the
wor@rapzeressor system (10) via the I/ 0O interfrCEMY28)7/000016

to allow the m croprocessor6é system (10) to display

witten instructions to the user of the earth | eakage

protection device (2) on the actions to be taken. The

message display panel (12) is capable of displaying

suppkyt. dihie powver seprdy Iumtgléaes@és@ewovmh@mthmw@fesl PaHatiey supply

nst rugt.i.ons to t ser of t rt

(no tﬂf"&?‘%g‘{ ‘Ib*h SHETi B ffl’oﬁli‘ %%VEBE%E@S‘%? Feﬁglcgw supply is cut off.
anTh Géstt de@itSiod NRedRe(HCls| #NevireestediréuioMhath® HSEHanichlly or
the case of a failed test, the nmessage coul d advi se

electneﬁélyugﬁrloaleﬁﬂ&rdwmmcmmaléx knd ¢lectrisally ingerlnsked @xtb@ fest switch

66) §F B aferhC BB R 43 Boefiedfe Mg ReRiEror suvemi10

deterfrlfds. thdthie Sérdhdd peforined tan TRXEEE test)on thePRiM@I leskaly peotection
power supply unit (14). In operation, the power supply

devmrﬁ-ﬂ Quesgmbediment of the dest deispiinremeans (5 ab shown tie Fig. dab @ test

cerey 308t 5 ekl ahefeedin BRI s T8 B ih O s

switcBQBEY is prasddy thiniest deletlion §waéhs@>pb§aﬂ deth shiehTRends of the test
internal DC battery supmé (not shovvn whi ch serves as

detectiop switelp (43 arheleetvieaily mestacede thcnécr@p,tqcne%sor yysiam piQ) via the
10 BBl 8w ! ERARLSRL SPRATFORIARY bRl B of

the tdsthded¢dtion sadich I(6:‘I)plhb niiepatesset b)ssteam o Idefehhlma kﬂay the user has

interlocked to the test switch (66) of the
perforraerk Afle IieHYC {tFsOnomIthe cearthy feakage rapteetiom edevwe (2) and the

m1cr4§r8€e9§§>? ?sgfrgt%némg y@ﬁ &‘(}I‘?) deq‘g'fsr{?ﬁ%}l]p ?ﬁe %r{tg r}?e;ﬁggséxécessﬁﬂ.

Certajyt prb&aémmr@%ndmoﬁs?Must(ﬁe&aﬁsmddbﬂmﬁtrmefoplr&&sioe system (10) of

det ecti on means hown in Fig. 1is t est
the tl@@tai‘?ﬂ m@ﬁu@(ﬂ } eqwree@sylz g figsh 2% BFIng Shgressthlo 3‘&1@%&3 Rredetqrmining

Chyel
cond%lrgngs s %S&?%)Sdt ﬁggi. 2‘2& %@@W . %Shtl% %\g)cééégﬁgh Elgsxﬁﬁ)op'r&:essor
systerat @0p re-ﬁhﬁs enasenfthe hiert egedamer (A ISiketinteg(i§Sestatas, the

el ectri nterfaced io the mcro ro essor s%(stegl .
4 imer (22) will

ca
audioyispal aqrty érw@ the eppuReiRiar4El qopBRue idethe @t trigger
not b1 ELeR pg‘?ﬁﬁi%r tlﬁllésef &fnidddle fl\lngtccf:ogx ?%1%1 ’@H?)E%édnvﬁtﬁea message

state e test etectlon
displayi panelp1 2} els P Us(24) efnihe hiipropedcessor sgsterh ({ad) shaB, insefailed test,

causeh A FEERORSLIERIEL I (o ey B i 8 St B BedBrssagraqiaiy panel
(12) id ¥e YO i e'rﬁ&e ?252 §ehé Ero'céssBp?ys'téi‘ﬁ 39(5 ) ésttngﬁhe'u%er of a

Stccesstul in predeterm ning condit’i ons
faxledsategsfyl test dndrthathexpent artexproncmstshe reasly dtagagq pd)yectidn deece (2) is
| ert nodule (1) to recognize the test as being
needegd’é‘ @ @Y. These predetermining conditions shall be

d?é%ﬁﬁ% @B 8F thel festt Bedidhe@Eidsy(Sh &Sh AlferSteRsHd dh opto

t he m cTf opr otessor
coupler electrically interlocked to the test switch (66). In this embodiment, the opto-
coupler (68) is connected in series with the current limiting device (67) and the output of
the opto-coupler (68) is interfaced to the I/O interface (25) of the microprocessor system
(10). The closing of the test switch (66) will intentionally generate a leakage current
through the current limiting device (67) to the neutral of the supply side of the incoming
supply and this current flow will also activate the opto-coupler (68), resulting in a change

in state of the output of the opto-coupler (68) as detected by the microprocessor system
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system (10) re-starts or resets the alert trigger
timer (22). If the integrity test fails, the
wa@oeararizgual alerts fromthe annunciator ( 11)PCDNY20076000016
and the alert trigger tinmer7(22) will not be reset.
Wiere the tinme alert nodule (1) is optionally provided
Wi th a nmessage display panel (12), the CPU (21) of the

: . . "

00, ELRBRSRER SR B ot o b T Sy G g gt

with?ae%lid—ﬁafeh@ldgeﬁﬁg@@id@i & pést)erafied nieka) (5) ehat hie alsb Qlectrically
interface (25) of the m croprocessor system (10)

interladkddswitly thenestiswéleh (f6)a failed integrity test and that

expRert attention he rth | Lk .
aeile Bo560E R e PR AR Bt th A fementng the
inveritioR, {98 readel FRHESRIBROcOe Sdledlr e Rat thitethy abevealogic and
to coupler electrically interlocked to the tes

o
contreliseqien¢s63n alsa henachievied o discraie legie caswlt élié/%et}alogue
. 1S connected in seri i h : 4L it : .
i R B el S el B Bt A g i i
configia€ibh &Radhhoillubeatéd Rrent er f ace (25) of the
m croprocessor system (1 The cl osj ng

( 0) . : of the test
swrigg 3y wejd Wusirate ﬁ@@etqfd]a%\uvpxgﬁﬂéé ﬁ@?%%athégkaa&étage sensor.
. t 5 -t 0 - a. Li i
ri- R pAEAYE IR Al s IRt et Rl s
the oafpalt Irhlérﬁacledl kd ?12t8r1)ﬁﬁfdpvooais§o!r spdtean (H),)tvga/ tied/® wgterface (25). Fig. 3b
opt o- cqupl er , resulting in a change.,in state of.
shows _r%est%%@n vehtagenEansFrpIeE &ﬁfﬁﬂa? ‘r{%‘é)"”géegﬁgttg é‘?“eﬂfw {“PFé and
e oS RS s Ul ROy, e log o b i3
shows epl @giedllyvisohutal switdhdersa asléd-stedeaylay ovigh thei idputacanesdted to the
detection neans (5) that is also electricall .
supplynliegs Sk e PR af:eitto 305 EUFTOPSFSOVAY TR (1O Aigolhe VO
interfAES Fﬁl)rgﬁ? 84 @hﬂf?searp W OLIECLRARMRARESA reRY SHiRIMHeNnput connected to
I mplenent’i ng the invention, 1t 1s readily understood
the shpplyolimesnands kith! the said tréley davinghatpairhel edrssws lingifacednig the

NN T T
the c@lﬂg‘%@ M depRRindddy WhetRIKRGE eﬁ%@%ﬁ/@‘ltb@é‘a&@é@tﬁ@in‘bﬁt teFnimal.

ers in confirguration fromthat Tllustrated here.
FiKjg. 48ahdws 8k ipbssilde cangwation of atchgepospnsey wherein a current

S TS0 e SRR 0D R s e
outptt HEmAHARTY drld "B @D %Hrﬁ())‘wtﬂ&l%arﬂhﬂ%ﬂ{aﬁa@ﬁﬁeétmnt dt®ice (2) with

m croprocessor system (10) via the 170 | nterface (25).
time Filgrt f8btushothe autptiefdthen cumentatyensformes f bying ringrfeped He the

. J he s. j o
micrqERR TSRO (D hUR A P OpBEets b1 55 eRErh b B ifibhgg currnt
flowih BrbBE1P e RGEnt(résidtor. Figl- 4b3ows a current sensor in the form of a current

transformer monitoring current flowing in the live or neutral line on the load side of the

earth leakage protection device (2) with time alert feature which is the same as the current
that flows through the shunt resistor in a no load condition and a higher value under load.
The operation of the earth leakage protection device (2) will now be explained
with reference to Figs. 1, 5 and 6 and with the test detection switch (65) as the test
detection means (5).
Initially, when the said time alert module (1) is energized (step 100 of Fig. 5 or 6)

the alert trigger timer (22) of the microprocessor system (10) is reset to the initial
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shows an optically isolated switch or a solid-state
relay with the input connected to the supply |ines and
wo b@7oed3put i nterfaced to the m croprocessor SPGL/arE2007/000016
(10) viathe I/Ointerface §25). Fig. 3d shows an AC
el ectronechanical relay with the input connected to
the supply lines and with the said relay having a pair
of contacts interfaced to the m croprocessor system

condifidR YordomrhétRemeR? df ity donating Boep, 10/11!)1e"F1'£ei sald dlert miggst tiger (22)

or opening of the contacts is, deter g%/ qngl rral i
will eansinge esousting £venlit Hise Adc clSHIAHSYPR (18 (189 ({Rcand neutral s
1nterrg%t%g g‘régﬂf?g? Hpgee 8&9&% k?)Iy“athé: q’xﬁ%fngpf)@t Eéi{érypgu@lf EFth@ Bternal

urrent“transt ormer nonitor

AC e}édfrfcﬁs}tsuﬁﬂﬂ?\iﬂ ingeriupteduWhen tisehuiert trigest Sier (220 timed-ioatl (step 102)
across the output termnals

4
after @ peeseiimp, the ANGIGEIOSPSPLESITh Ild)é\}{ll&léte(\giu(aiﬂlﬂﬁ allqu%gmmders to
the ugl eﬂ)éo 'ﬂlfér fmnu g&?m?“(;wggt 108§ EHIHdRY e 382 0N fRform an

erf ace roprocessor system (10) via
integrityetest Oni tht efafdaesrt Makago pomeaim ddwcsd (2)erThepaidin and visual

current rovmn t.hrou thes unt. resisto
remmgln@\,@agl %a gz,gdxqa;prt RS ?rarlpﬁemmgntcéﬁep% souncl? a voice

messz#gat? e lﬁg’é}'otnh%é ?Qx{?&% bEfHe dddRVhriinkiRtibhend théGcBbn that

e on t de of the earth | eakage
must B€ @bﬁ‘eﬁmﬁf' ,dé\zl.:cﬁ o 2) cont Hitmtionne thése remindarsunetheepsstofiagtime

alert trrgghu&agls ]?rzwgei dv%org%n%ﬁ]tpgp p{;%soa\;% s?prlq?yu gﬁréqtl Q@QS Exgprte stored
messagéo 11 '3 EHI?UI&H%&%H ‘BP At ﬁxﬁ?op?&fe%ibr' @@f@ﬁﬁ @10) via the /O

ectlion devi now be expl ai ned
interfa&f @53 06 chet med%amdlsplay Daml (1) tendispliyt thet mgpezsggxf the reminders

and thpon P9t P S bR bl Tt R B AR ah5R mean
even ?{ée&&&’ %)g i fﬁﬁi’t@% pPdd fiicds are AQértd) Stpel1 0Bl Rl bé EkifEeY in the

Croprocessor system (10) is resgt
case dfctumh elertnnmdudﬁ s pekvidesirwitly theoxptind] reassage display pagel (12).

nti step 101 The, sai a
oA e B SR o Al Ao a0, e
driedi drlion] &g adtﬂaeteauieae 1
user ?&QSQEXP@E%SE g@&%gﬁ)%&gtaﬁ?%t grnal DC ba??gry supp eon

switch f(63)he charigerstadd asAme ewmhes iaes interloglas tpggthen AS dhe g eéthe test

et L o b T g o
the m‘nﬁb%fo@%%oxv saual (1) geté‘étg laQ@hfued¥ indeisof hiettére dat:aeuion switch (63),

the annunciator ( 11) (step 104) rem nding the
mdlcaxﬁgrthanhp esdr basperforingd e integrity dest op Fhetaatsi b EERY Hrotecﬁon

eak on_devic h N
o 1Ry IS SE RSB SHAE od Shrl 7 tiq oheras n
earth '1ﬂi1<%@1cbﬁcﬁﬂbn hegpirig e wash léakage @ﬁ)tmagmdbd”b if tripnif the
tser on purpose of the audi o anriuarL iation an
sensmg1e01h662)mndtt}mtnppmg mechanism (63) of the earth leakage protection device
(2) are functioning, thus interrupting the AC electricity supply. A malfunctioned earth
leakage protection device (2) will fail to interrupt the AC electricity supply. The
microprocessor system (10) of the time alert module (1), on detecting the performance of
the integrity test (step 106), will reset the alert trigger timer (22) if the integrity test is
successful. In the case of a time alert module (1) provided with the alert trigger timer (22)
but not the trip time timer (26) (Fig. 5), one predetermining condition must be satisfied

for a time alert module (1) to recognize that the integrity test as being successfully

completed. The predetermining condition is the detection by the time alert module (1) of
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nmust be or a conbination of these remnders. In the
case of atine alert nodule (1) provided with the
W@piao7azi3B9 message di splay panel (12), a pre-stBCEMY2007/000016
message wi Il be sent sinult®neously by the
m croprocessor system (10) via the I/Ointerface (25)
to the nessage display panel (12) to display the
pur pose of the rem nders and the action that nust be
an inteataptiohyn theeA O stactricity sppal§ $3tep WP)aftehiapreset time delay (step 107
an even af _or visual

. | -indicatjon he d I
Fig. $14fRm e 00t S el Ghipetest GHE08 GHIGR (TemE6). The prese
. i i i . b, i o
i pRAth 107} 25 st B 0900 RN e
of thepearfloleakage prateeton doyide@) amdhthihpresatitinedelahis makidekto avoid
rotecti on devi (2)., the user presses, the test
the WPW?S@S)S-‘_/%%?E;@ o o aiPEGPT HErD thegtiom Teess @) before
o . e-

e b o BV SoleRdP SRR e mlfopppgeso
systemd$0) wets ¢lng iriprdepation medtB5B) beforecthe teps¢ efitht rdsbietirhé @lay, the
. _interface of e m.croprocessor system (10), .the )
micropfeReisF GELeRd! ngftlé ﬁf@&tﬁw@&@& ¢ t_i.lafcﬁ_l}é ﬁ@?éh o Gaeprgtection
devic®{2)11a8s icelp. dekedb 'lﬁﬁe SMHe GReskBithe dRY] tﬁ@&ﬂi&%gfola@stsoxt .{jﬁtem

user has perforned an integrity test on the sald ear

(10) testakheeoutnubtodché oip detectiom MRIns( ) ap deGBnineAll the eaniademkage
ener at es

i h i f .th i t.ch (66 .
prote e SR LR Wik SIS B s ST e R ST B o
detectidrPhRahd @) B ifRrhedd ¢if [0 in@er'fetce;(@g t8 Qneshﬁ&og{g'béss&ﬁs%hem

and the tripping mechani sm (63) of the earth akage
(10). Bhotrip detsatieremeans (B2 pould defaivaltagesemay, ortaheisent sensor or other

' r ing the AC el ectrijcity, supply. A
mean AP Bty (Gonfagt 0, b At RS e he st Jopfase
protedtidhl detvivel (2} ©F bxREditibgal NolecdeBt lefth 10akEEP PoYectidh Revice (2). If
m croprocessor system (10) of the tine alert nodul e

the logd goupdndl tgche eartivigaliale prsaactise ervie(20fs inductivietleagk theyvoltage or

L L M T IR

the trifldeRctibieahs(8Y usbaGH4 Qoltaky sBsOY belLEurvdnt berdsbe ti! Witage sensor
trigger tinmer (22) but not the trip time tiner (26%

or the(qurrgnt sgnsop el gerttnae de s rvgltagmen eurrant mespectiyely immediately

4 Sf | [ Lert I to [ . .
afer ifbinE 413 ki Prlds Pude ok SRRH 22 EhE e CplR A Bt wipping
time, e mxtRéEdf whith shilbbBetactbet atrCchiydiost #Probfent fethe accuracy of

detection by the tine alert nodule_ (1) ofan

the trippipg timpmeaireds Torasyre the ByPNlimg isaisyrale erqugp, amaptuation
o S !
ofthe Bt S iP RO E ok IRaCRoB PR Siest byt I HEpren
sensor 9 §% 66 pelowhie pyse séltageioreest eliaynt (redpeptividdy’ befoboadtahtioa of
at least the |longest of the prescribed tripping tineg
the tegta5WEchof6@) He intgrmreied aahajcthp regttB dedkage gasipetion gew%ﬁq () has
tripp his preset tinme delay is provided to avoid the
m croprocessor system (10) testing the output of the

t Ini the dedeasitd fife aRANGoduR) (1D forided with an alert trigger timer (22) and
a trip time timer (26) (Fig. 6), two predetermining conditions must be satisfied for a time
alert module (1) to recognize that the integrity test as being successfully completed. These

predetermining conditions include the predetermining condition described earlier and a

second predetermining condition. The second predetermining condition is that the trip
time of the earth leakage protection device (2) as measured by the time alert module (1)

must be within a prescribed tripping time range (Step 110) typically 30 ms to 200 ms,
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the tripping of the earth | eakage protection device
(2). OGherwise, if the mcroprocessor system (10)
WO e®d2138e trip detection neans (8) before theP¢EMER0@I000016
the preset tinme delay, thelf croprocessor system (10)
woul d erroneously interpret that the earth | eakage
protection device (2) fails to trip. After the |apse
of the preset tine delay, the m croprocessor system
deperdifl) of @54 SerishB/iQUIMHE eafth IBRaded bidtedgbedkiios (w)e@rnﬁth(e Bdakage
to determne if the earth | eakage protection ‘device
curreqtp Jlhp sreasyemgadohihg tmmmerqf;sh@@arthhl@alme m@tpqzt;on devise (2) will

now }§ c{ie%x?% zhe Sﬁes%g% Hh g?s? g%( @g; cztuge{1 1%18 S)[ detecuo% switch (65)

to chm r e 0A€ 35O kndy 6f &P tekWetectibe svitklp (6Bt £ tiheFadB@aBhe /O
could be a voltage senor or a current sensor or

mterfe%erftfrthmwgp@aesﬁoa%vstm@(Wmd pmdsteationtad ¢his changedn state of the

0 rth | eaka r
st AR MAGRSTIHE CY (215 o el BR 2R S D time
countfgobg ahé arip démk Cemér2)26)) The hﬁld‘@@(ﬂ:ew Aye@nd @10)h€ontinuously
eart h | eaka%e protective device éJI ﬁ@l s i nductive | oad,

monitopethg OUERKY &1 She iR ﬁlqé?ﬁtlor’rapeap&@ opfirmationyofzthe gipping of
the edr@t l@é}lfealégﬁr&ggﬁ{ L d {W Cté% éa(i!z @gﬁmﬁggﬁﬁ% déoéc’ct%fl tngsagls t(8) being

interfsedsvn BO mt&lﬁefceeaﬁ) Stenlﬁermlctdp@odesﬂot' agstegL NSO The fidtessary
current sensor will _continuye to see a voltage or

indicatigp, {Opt2 ceriy@Rationers thentrinping ef yh eaﬁ@réh l%alqas@.m@te@font drvice
depen@&oh thd ﬁ@%%@? P RE A Hﬁ?& rré 9(?(#( mﬁs acxrxl?e% | carlier, if the trip

TRasur ement  of tripping
detectidramearisg8jisscvoltagd sembeor a tittent pasbr, a test 9bltege draa Ueit&:urrent

a,ccur f the tripping, tine neasured. To ensure th
respeqtivelyi r%/o fn%&“r compared torthe Esbyritege ehcuirant Q?fo%a%iﬂaﬁpﬁ@f the

test S\IS/@%{S %@}V‘v&oﬁlﬂi b6 GterpRett L5 th‘é?#l‘fea&?th(lga%w@ lp}l&!ec.ttf%ge%evg]p (2) has

or a test ‘current urr 8n
trippe@9¥itertripeleteatioh metws() sodnt Agdiaoy cdnert tocthe rbea'akmg contacts (64)

res vely before, actuation of  fhe
of the f o intecOn; deicer (0% By #id L %Pgﬂ@c?qr%leakage
protecﬁ@f{ 'd‘e%c@zg“) hﬁsdettéc'tlgﬂed? thE”c Eﬁ?ﬁeﬁﬁ%ﬁté)fof 3hd 'aﬁ%h%}}ﬁ E&stact or

provi ded wth rt trigger tine
addltuambl palethyi the trhieeoproaessor (sme)m (Fo)gwoddl betmmrpreted as that the earth

et by R
(8)is S cIRHREY SHRAESS Hd bl SR RIAr DR T REBAR!AEEL D Rvice

conditions include the predeternining condition
(2) ordthecaddiiehabaqrdlé ef theccagthsleskagd poteditedeivice Ng), the trip time

o 4 R B R SRR Mk e
protecﬁ@ﬂ dé‘ﬁcé’f{fﬁsﬂ% Y2 HRE thd AEcréproEdssdRYsteR ((S@) 1ﬂﬂi§&1a@8/ halts

a prescribed trlpplng ti me range
time CDngehyl the 8ip timettime? (26)nEhelwipding aﬁgmeasureldebystbn $mp tlmnemyner
(26) 15%58{92%3%%5&91: th'xe %lée%gnebe%rtg})&%é time rgnegve 0 e( ezzzr&xaleaq(age protection
device as stored in the memory (23) of the microprocessor system (10) to determine if the

earth leakage protection device (2) breaks within the prescribed tripping time range for

that particular made or model.

Once these predetermining conditions are met, the annunciator (11) and the
message display panel (12) (if one is provided) are reset (step 111 Figs 5 and 6) and the

alert trigger timer (22) in the microprocessor system (10) is reset or initialized again for

the next test time (step 101).
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current. The nmeasurenent of the trip time of the earth
| eakage protection device (2) wll now be descri bed.
wab@®7peB8si ng of the test switch (66) causes tPeT/MaRNO7/000016
detection switch (65) to change state. As the ends of
the test detection switch (65) are interfaced to the
I/O interface of the m croprocessor system (10) and on

#netﬁ% |C%S% og\fM t{uﬂ% 3](3%(2@8&?% gﬂ C\%W%@X Qe %IQ& tﬁ&éér timer (22), if the

mlcrﬁprﬁdfcﬁwr@ﬁsmcm 0% ﬁ&éﬁﬁnoﬁlyﬁ)le tlobiire af else ltesmch:tmuntswntgh b35) but
the trip tipe tinmer The m croprogessor, s

not a copfirgn PfUbE SHRP RS ﬁf fh@r%rtb heakaga protechien grucs {7)p‘t interprets

wis SFARL 808 TSPl 25078 W0k Rl i

dev1@_L(Q}J19tdea_fled fauftydet ecti on neans (8) being interfaced
b e S SR, b R SBRS SheFg e 22

and té@ ﬁg} P RLRY g&‘)t ehh&xe 396 ﬁ)ﬁd%t%géi?gg RndkBAa hﬁﬁt( ge)er\ﬁb@& else the

on t I Oon nean

mlcr@ﬂmm syﬁsmd(elﬁ): unth@cbtseﬁlel testras ai failedheest (Stpp déR &dd.i60rand the
.. means ( is g val tage sepsor ar a current sensor, a
said ?"égqe%g? B@QCHPH Qe‘fllé‘“s&) el"’é‘ﬁ?1 f’l’”é‘é(pect i vel y of 85% or
al
o (E TR 6o, @ik st Ok il B exeFHoRE Me BALRLr (11
contiase dridathe tllest taggdrhnﬂxea@gallpmobemsetowmmhe ginfe2dlerh amdule (1)

is opsionRly dirgvithch 4 GuesHREeD HBRY et e 5% B D) o the
mlcrcgﬁf o#es?ﬁt@&e(l@ %h? inOp FARYItER, EafbeLh ep?é‘-st%?léﬂ He%@é in the

e ear age protection device
memokyt(@3) todoe seffit to e niasaage display paned (1) wm@eaILantcréacy (25) of the

micrQGRieEt (L7 ] BIDEDE e i i G AN GO0 aTY fat expert
attenti GAKPGS e%t@kﬁﬁédecﬁ?ot@@t‘ifdrp&v{cgX”)"l@%eédeﬁ RAfRdiatdly.i S

obvious that when the trip detection neans (8) is the |
admamo@my sibmripactt the mi¢replocesaki sygteop O sletecisfany A€ electricity

th k tectLl dev th d '- i,
supp S S Ba B iR 0n R Bl Bl PR s
this cbﬁdhﬁoﬁ 88 nORAS WS Filuirs tHub SndiMainirCBe pedsént JUROPS the system
detection of the tripping of the earth’| eakage

andnpraomgmtatlonvambdb@tr(gzyredt he CPU (21) of the
L 1.0 di t
PSS S B RIS S 18 e e o

voltag'@a@c?b‘sfselﬂe RifpA19Qinkes icBnidctER thith® bu 1{;)35&’ te &@iFPRERMe protection
agai nst the ‘prescribed tripping tine range of the

device )thefdre aktugfeonpefshe test smmbé%)cé lmpr@t tb¢ tast and ltnﬁbe case where

RN
that ti ©akSineffbdive & fieer® isafCiowRedn thel snpplpgmw rre range for

that particul ar made or nodel .
The user of the earth leakage protection device (2) may perform an integrity test

on the earth leakage protection device (2) any time before the alert trigger timer (22)
timed-out by pressing the test switch (66) (step 103). The pressing the test switch (66)
simultaneously closes the test detection switch (65) as described above. Once the
microprocessor system (10) detects the closure of test detection switch (65), the
microprocessor system (10) continuously monitors the output of the trip detection means
(8) to determine the satisfaction of the predetermining condition described earlier and, as

is appropriate, for the satisfaction of the second predetermining condition, before
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Once these predeterm ning conditions are net, the
annunci ator ( 11) and the nessage display panel (12)

w@ 2do7a0m389 s provi ded) are reset (step 111 Fi gsPE&I/anto@)000016
and the alert trigger tinmen2(22) in the mcroprocessor
system (10) is reset or initialized again for the next
test time (step 101).In the case of a tine alert

nodule (1) with only the alert tr] er time
resetting:thej %?rb%ﬂg@ére%@é’i (ﬁgfslfléh% ¢aso Pf adtl tgstowwf‘%‘wf\ ﬁf“?) tifers an

t
B T L
provide@ e 4 SRssdey display Paneli(12), Itﬁee@BUe(E k) dfiths rmonm@rctcvesmr sgstem

a failed test (Step 112 Fig and the said Stt
(10) shedl dmya fpfedtteds ¢a<slﬁeseae9qec“éore<éynqsgagaé%m§dmmam % bg fignt to
the maes a%fe %Eslpﬁiér dJ (?%?Svrlé ?%ggb' rﬁ%& f%)?b?f'g%frﬂl%bﬁrbcé%rrﬁ\zlﬁtgﬁ (10)
advistid tHeh@et vDa m&damegmynuestgandahwh dxipern attentin dre theedarthrleakage
el se the m croprocessor s tem Slq:g%m-n rets the
protegiien dewiceplicarreRiPremiad WE? 15908 %‘il 2¥d the said
eaft 0 f t
I ﬁl'ht %é‘llazvgﬁ?&n h, ﬁx?cetartﬁget egé %?otﬁ@on .Vg‘\??gzgﬁf fg er]%/gr 2 is
packég'eamvitllila casingand & moufthhle inah¢ same mangertdsethal @fra conventional
gger timer (22) wll not be reset. \Were the tine
earthdqzaggage REOGRSHRN 94195 optional |y provided with a nessage
hiRsERSR b
Q%;Sela [f;évﬂ %)(eméllgé' %cﬁﬁéx%tg gg ﬂkgtgﬁiggg frgiﬁ een
descrﬁh"eel- ﬁt dEtaﬂl arbesesanyesa skilleé imghorayt wﬂB)readolybeppgwntettbat many
t.he message dj spl anel (12) the 1/O.i nt rf.ace
modifigjonsr it HeosHPE) B s E8aBpiog, brbnfimeds Hoes MEbtEBterially
depaﬂt’i%?rfr% e frﬁ‘)‘vls:leféab}ﬁﬁg@ bF ttli/is tlﬁxffetnn@ﬁ dint paticeipeht earth leakage
ention on the ear | eakage protection devi ce (2)
proteti$omn dedeel maynbdiany eff ythe |cnmmmmiér avdilablet easth lgakagenprotection

AC
devicg ot rstcer R A oraAet RO R ke Ru i sh Slade defaled v
mste:ﬂ:?&ie‘c‘ﬁﬂn{?l? og&‘afeﬁpyéeﬁ AocotdindlNt AT RicBidodifitRioa® Ay Mitdhided o be

a nornma 'ure thus mai nt ai ni ng the present

includédtveithof thdn escepes bE rthianvhvemtionn audefingd o th@LfPBO‘U@g claims or
In yet another situation, if the

equlﬁ&@?gﬁﬁ@ -essor system (10) detects an absence of

vol tage across the supply lines connected to the

out put of the earth | eakage protection device (2)

before actuation of the test switch (66), it ignores

the test and in the case where a nessage di splay pane

(12) is provided, a nessage could be displayed to

advi se the user that the test is ineffective as there

is no power on the supply Iine.
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The user of the earth | eakage protection device (2)
may performan integrity test on the earth | eakage

w@e@razison device (2) any tine before the al ep€T/MY2007/000016
trigger tinmer (22) tinmed-ous8 by pressing the test
switch (66) (step 103). The pressing the test switch
(66) sinmultaneously closes the test detection switch
(. Agsisdescri bed above. Once the m croprocessor
system (10) detects the closure of test detection
switch (65), the m croprocessor system (10)

cont i nuousl itors the output of the tr.ip.detectipn
mans (5] c5h JETEnTRRICEIRD SRLIPS R ooRuling e sl fedure
compBisi eineéamhnl'eél%gg %Ecﬁéétioﬂndﬁﬁ:%ccfdnﬂﬁé’te QR b Q&st %Gﬁ’tah Qvhekéin the

appropri at e, e satisfaction of the secon
earth Jeakaige qrotectiangdevicedist prowidet) el ivh er bsidttini tge tahert @oeiule, a test

sk 5y 1 e b 238 L SIS0 5L, L1,
detec%}[‘hh@ﬁﬁsfﬁ)%teét tﬂiﬁﬂin%g%’mﬁ{e%aﬁﬁféaklig@pr@{egﬁén dansel e (1) is

optionally provide a nessage di splay panel (12),

and whiaeeiiCRig tin®1alerd modhle coinpriegst ocessor system (10) shal |,
in a failed test, causes. a -stored nmessage, in the
B gso §Y5m SAPTOE At rerb SRS A, g ier and
(12) av1/@ ihiBfadet O i nterface (25) of the mcroprocessor
system (10) advising the user of a failed integrity
t @btleash doneh annusgister t elegtrieallyi eonmastedheo dhe tIFO | mtdrfage of the
protection devi ce ofzﬁ‘qurrent operated type (2) is
needBH PRIEGTUSE W’ actual application, the earth
| aag&a@f Bl GhitOforid8MEE Qo (it Ribufitétinals OF tRel Sarth leakage
packaged with a casing and is nountable in the sanme
man regetegeon éeyiceoproxidingpasyaritd gl tireazler maguleage

tect | i.ce. Al though. onl f | .
and RIS HFEHP SF L h BB SR A 4 P AT o i B! terminals of
théleaghi RekhgeNproRtAdd deviey evith MRS @udat Idfee i thipt fkedioh means
will readily appreciate that many nodifications are

infsrfaesch fae thenmidnepresessas| sysipmepbdhel Hawt derhpenduleihrpegh the VO
int@ftagé"i ally departing fromthe novel teachings of this
invertion. In particular, the earth | eakage protection

and wiRWiS ehdadst eteatioh @feahidiés elRoMREKLY dhtetfackdatol thel miseaprbtessor
For. instance, the earth

| eakage protection devices, .
syste@wg_gbe gmstak@et;m@ﬁwed@mg«b the:l/Ogatepipcs, o) snakle thsyicaprrgeessor
RS RR FmIL Ue ORA SRE o R RREE Dby 2 .

within the scope of this invention as defined in the
follow ng clainms or equjval ent thereqf, CLAI

edrt h PasgaEydegiase @&t?‘ﬁwnd‘iﬁ\ﬂ@ewﬁbthﬁ‘ﬂhifbﬂmlerﬁ?f% 'f%"}ékn‘\‘@ as in
claim 3' GhdrefnCat Léfu‘?\tm%?a%ri% %ggg%rgc{w bg\?&ﬁe{ ggbﬁgfg@@ Qni@fo%g&%éo? ystem

evicé conplete Wt e reint
upon the time out of the alert trigger timer to alert the user of the earth leakage protection

device to perform an integrity test on the earth leakage protection device, the annunciator
being triggered at a preset time interval stored in the memory of the said microprocessor

system of the said time alert module.

3. An earth leakage protection device with built-in time alert feature as in

claim 1 wherein the annunciator of the built-in time alert module is an audible device.
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earth | eakage protection device is provided with a

built-in time alert nodule, a test detection neans to
waledoear3sshe performance of an integrity test bRCT/NE2007/000016

user and a trip detection means to detect tripping of

the earth | eakage protection device, and wherein the

time alert nodul e conprises: a m croprocessor system

coppri sin a ry,,a | . Lri ' d .
2] O Afikafth Jedesd pRTERIoh dsiBe il ettt dher Forles in
clainf] @Bkfeirt flel n@RINGIREL BRIl Bme/aleri MbAEIE 34 Rlichie light.

m croprocessor system and a power supply unit
connected to the input termnals of the earth | eakage

protection Vi ge rovidi n ower, to.,the.ti l.er t .
ol o; AR Farfed s Pioobp BB 1Tl bB s e tbe o5 in
clainf ! 8¢fidréiaahé Yinf@taR6! §ht Qullnfmh Gk Rildrt hRydiien@dipde dh&udible
~earth | eakage protection device with the output of the
devicerang agéndieatonlighteans i nterfaced to the m croprocessor
systemof the time alert nodule through the 1/0
interface; and wherein the test detection neans is

el@ct ri galdapthiledkasd prasttibl debiRe WWieH BRIlCBEHSBOaldY Salife as in
of the tine alert nodule through the I/Ointerface to

claimehathiesein ke aamineigtost e terbuili-in Emedtlert modujengoraprisetan audible

. mdul es to detect the performance of an integrity test
dev1c89n§a3'£a§r 2. An earth | eakage protection device with

built-in time alert feature as in'claim1l wherein the
annunci ator is triggered by the CPU of the .
mi%er opréve €agbleakpes piptagHion dewiee (Wit builfringime jderk feafure as in
.t k i .
i {988 1yt ) EebRSUasta SRS 08 Ll LSRRG o

earth Gakhde proaksdor devied. ect i on devi ce, the annunciator being
triggered at a preset tine interval stored in the

menory of the said mcroprocessor system of the said

fj?\‘/rfcgl 1%15 :eﬁxq%ge::%k?gel ﬁrotteléﬂrrgﬁ g%@i@e K BAR-R Rhe Glid f&aturel as in

ert feature as In clarm

claimwheteregin tWhenanosen pedbrats af indpeitpdst baithe tambe leakeget protection
nodul e i s .an audi bl e dev

. ' . An. earth | eak
devicpy teelert JHEGEVHRE Teth Bl Fi é‘FrFatq WP deerion 3%3{3% detggts the
succe%s'iﬁnlgﬂ'lgk)@g]of‘ﬁtéeéﬁﬂmeﬁ@@e n&p%gﬁ&ﬁ @k of the built-in

t nodu I's a I cat or Eﬁ'ight. 5. An earth
| eakage protection device with built-in tine alert

feature as in_claim1 wherein the nuncaj t or, of .t he .
b | t - A £k leakags: Pioisgtion dggﬁep ngleagtgﬁ-lgggp% alert feature as in

claim 1 wherein the earth leakage protection device is provided with an auxiliary contact
to the breaking contacts and wherein the trip detection means is the auxiliary contact to

breaking contacts of the earth leakage protection device.

10.  An earth leakage protection device with built-in time alert feature as in
claim 1 wherein the earth leakage protection device is provided with an additional pole

and wherein the trip detection means is the said additional pole of the earth leakage

protection device.

11.  An earth leakage protection device with built-in time alert feature as in

claim 1 wherein the trip detection means is a voltage sensor.
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device and an indicator light. 6. An earth |eakage
protection device with built-in tine alert feature as
WO roochi2i389 1 wherei n the annunci ators of the buP¢T/M¥Y2007/000016
time alert nodul e conpriseldan audi bl e device and a
flag. 7. An earth | eakage protection device with
built-in time alert feature as in claim1l wherein the
annunci ator, on being triggered, only resets on
sucgcessf ul th. - Lot [ ;
davt co. g ealf Vil btfaciEh e ERAAIRIRLE, G A foature as o
claimbui Ivhetein tHergarthl lesltagt @adtettion alsvica i< taisidetedvae trigipad wheba test

a user perfornms an integrity test on the earth | eakage,_,
voltags ont thet Yobiagelsspisel as ﬁqﬁ@dngéh% MYGTPRFGETSSPY $HSterp-dg é‘t“éefdﬁ"}%y&” /o

if .the.sa j t] etects the
Ofthes‘ﬁ)&t@égé‘%m)gff) H%gﬁgtg&o 4@% tggi’b{ﬁﬁto ‘eakage protection
device. 9. An earth | eakage protection device with

built-in tine alert feature as in.claim 1, wherei he .
edPt h 14micagl lgpkage pratestondeyice With LW P ie s Teghat€ s in

claimtwegh%xjrelﬁ% tﬁgg e?:% LidhndA8 i &Akh@nsgnt act s and wherein

on neans i s the auxiliary contact to
breaki ng contacts of the earth | eakage protection

device. 10. An earth | eakage protecti.on devic it h .
U - 40 Pk leakege PYOLE{IOR %efélge i"ﬁﬁ’c E"Ia'\‘?tﬁ‘!nlu%/x’;h a?fa)f“ FPig as in
claim: d%eéeﬁﬁhﬁg%pgrlgﬂﬁgwmecﬁgﬂ'd@%cb s BorRYded@H advtrigpe@ i the test

Iona a erein the trip detection nmeans
currentsori the charent sedsbrt hotested ppltie microprecesaon dystegaksifppver than 85%

protection devjce. 11. earth | eakage protection

of thefairenbl Ui li’q‘f(’“&ﬂ“? ?Qt?‘%lopioﬁleéfsé&’fm‘?%at ure as inclaimi1
wherein the trip detection nmeans is a voltage
sensor. 12. An earth | eakage protection device with .
buisl t - i An ehntle ledkegd protestion devige iwith builtrinitimardare fegtyrp@s in

. earth | eakpage protection device js consj.der S .
caim i BSR4 e SRECHODI PRGB. bt 8 JOTAGlE Salgopectgaicall
inteﬂ&géh%g ﬂ‘?éwe*shsmft‘ewmﬁé Qe SRS HEbeRion Gevienald whanhs&aids of

of the voltage just before the actuation of the test
the tdstideteation 3witdh interfated with dhe npctopeasesson sysiemeef e Hme alert
t.inme.alert feature as in claim1l wherein the

uilt-i
mOd“‘?erY‘Bdbee{)Qdf‘ﬁeEfﬁc%ans is a current sensor. 14. An earth

| eakage protection device with built-in tinme alert
feature as in claim13 wherein the earth | eak

v ! L ge .
pri6t ectAmeartieJ¢akags protestion deyisel vith biltpigeldme fa?ftfh eaprgg @s in
claim 1 wherein the test detection means is an opto-coupler or a solid-state relay
electrically interlocked to the test switch of the earth leakage protection device and with

the outputs of the opto-coupler or the solid-state relay interfaced with the microprocessor

system of the time alert module via the [/O interface.

17.  An earth leakage protection device with built-in time alert feature as in
claim 1 wherein the power supply unit of the built-in time alert module is further

provided with an internal DC battery supply.

18.  An earth leakage protection device with built-in time alert feature
comprising an earth leakage protection device with a built-in time alert module as in
claims 1 to 17, wherein the said time alert module is further provided with a message

display panel which is electrically interfaced to the microprocessor system via the I/O
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current on the current sensor, as tested by the

m croprocessor system is |lower than 85% of the
wa@oraed3sy ust before the actuation of the testpPomMY2N7/000016

15. An earth | eakage protedtion device with built-in

time alert feature as in claim1 wherein the test

detection neans is a test detection switch

: | cal ' |l ocked tg t test switch of the.

el RN eSS 8 o allondBe BRIoD e emed Yptay pre-

defifidiemeage StoteICni the nfthdrg Rfithd £idras@besebt st with the message
m croprocessqgr systemof the tine alert nodule via the

display g the esusa o€ thergminer and the acierk higemysidecrarfosmed by ithesuser of

i i Lte i Nk alert feature. i.n iml erein
the el "eBkiee el BBViER Sikn PGB if HTRRHeE g HARISH B e
alertafibgdttBiar of tHedaRYmRk G bédssolshsternnt er | ocked to the test

swtch of the earth |I'eakage protection device and with

the out puts of the opto-coupler or the solid-state

re i nte ' . 1T SSof. aY:St em. o

g B eI Broiod) BRAR SRS ChuYR AR lod anure
comprisil@ge epribtleakhp® pradestion alevick ltobipldid with 4 itd¥ s@itel twherein the

fﬁg}(ure as in claiml wherein the power supply unit of
eartly frakpgs profgotion dayics| isrprowded vath 8 builtimdime ralssi godule, a test

i th i nt I p 18. t .

deteqtidnymdhl 1 B0 P ooOIh Y, FLPtnfeerty e Tnele dhep and 2 wip

detedtivatmians codgiedt stipyingof haedrth legledga geotpetivineddvicen devi ce
V\%h, a byilt-intime alert nodule as inclains 1 to

and whereig{h¢ Bimg alesbmedylg COMRESIA%'ert nodule is furt her

o . i snl : . . .
o1 £ SISt 3R 206G R CPUP e, 58 leh pigeer fimer o
vi a tthptimeGimdreantl an & intdrfaee;m cr opr ocessor systemto
al l ow the m croprocessor ,systemto display e, define
s ge Qp%r@&upﬂatpheﬁmﬁly sqmsﬁfeg rﬁocmfprlﬁi@ge ce of the
syst | ' gt S ;

y ro‘ﬁHcst'bE SySkas wttﬂgﬁéﬁuﬁéﬂy gxg 003 (;%rlf n@a o%xilctr(%}ﬁ%cessor

rem nder “and the~action pert
user spdterh wpor dret hme eakaghe dettexdgden tinte o alerivthe nsdr o€ the earth

annunciator is triggered on .tinme-pout of the alert

Cr1 QUKags RRSHECHPN RYICS P PHICER o DRSS feT 2t i oo, leakage
An eardibbioRalReR, H{@Eﬁ%bﬁ&rd&‘i’d&ﬁiéﬂeﬁa & i’gﬂrés%f tithe interval
tineTalert featufe conprising amm earth | eakdge

pr ot erddoin the wierwry ofifiesshisd midrdpracdsestsysiam ehtheisaid ¢inre alert
t he eartp.:a%gkage protection device is provided with a
bui | OdHle; alert mobdule, a test detection neans to

def ﬁ&%fertﬁlgplyﬁfnfitoﬁﬂﬁﬂ el lin BPerhiSLRr dohdedt&Blo ¥ 184¥6side of the
user and rip detection neans to detect tripping of
t he @mpmimg swkbyerqyidingpewerto tevtine alert module;
and wherein the trip detection means is electrically connected to the output terminals of
the earth leakage protection device and with the output of the trip detection means
interfaced with the microprocessor system through the I/O interface;
and wherein the test detection means is electrically interfaced to the microprocessor
system of the time alert module through the I/O interface to enable the microprocessor

system of the time alert module to detect the performance of an integrity test by a user.

20.  An earth leakage protection device with built-in time alert feature as in
claim 19 wherein the annunciator is triggered by the CPU of the microprocessor system

upon the time out of the alert trigger timer to alert the user of the earth leakage protection
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and wherein the tine alert nodule conprising: a
m cr oprocessor system conprising a CPU, a nenory, an
W@b@rti21389 gger tinmer, a trip tine tinmer and anPCT/8Y2007/000016
interface; at |east one ann@nci ator electrically
connected to the I/Ointerface of the m croprocessor
systemand triggered by the CPU of the m croprocessor
system upon the time out of the alert trigger tiner to
. al r, I cil ' :
devu‘t% 6 f‘%ngr? %Hzrﬁégrﬁg' éésjr? :5{1 ‘%ﬁe{ &J?}h lg;ﬂégg grogécﬁoﬁ cfe'v ﬁilg\éhﬁlﬁ'mator
beingdfripicetiapba pieet time 1ht|&ﬁva§iil§mb6?ﬂ01hah@mebﬁ)lry1 of thei @gbfrﬁcdo;&bcessor
a preset tine interval stored in the nenory of the
systegu@igherbaid §preadasBodulsyst em of the said tine alert
nodul e; and a power supply unit which when in
operation is connected to the | oad side of the
| NTioM ngn <P lsakage ydtedtivn deowerwith bulieid time akerfeature as in
nodul e; , and wherein the trip detection neans is
claimp] Qwhereindhe gnnvssisierof dhe @lkﬁ%ua@ta&ﬁn mpdylgilhan audible dece.
earth | eakage protection device and with the output of
the trip detection neans interfaced with the
i 22 opr A essipleakygd grotedifonudphicehwith Hili-it dnfeaslert fearate as in
wherein the test, detection nmeans is electrically
claim 1} wherginghe arnupgigtariof thhul-éx Uwe algptmedulsds %rh@dtqa% light.
alert nmodule through the I/Ointerface to enable the
m croprocessor systemof the tine alert nodule to
deglect Amearmeidabngem peoteaionadevicateith ibuilt-iretimebglera femm'e as in

earth IeakagégQr otecti.on, devjce th bui I.t

claimy Py hsyegh ey e Gilin iy g TRpdwe fgmprise an audible

dev1c@9ﬁ&'9&irﬁ‘i&for'l%h{“ ggered by the CPU of the
m croprocessor systemupon the time out of the alert

trigger timer to alert the user of the earth Ieakage
protect erforman integrity fest on_th
bikasoplieiondbrice, Wi Buliin AERAIGH fiengs in
claim! f9 %&re h@tanﬁ‘urﬁﬁeﬁ%toftthé'rﬁul'ltﬂherﬂ@hleﬁtr%&ﬂe lcBm! gfl?e an audible
menory of the sald mcroprocessor systemof the said
devictantadlagrt nodule. 21. An earth | eakage protection
device with built-in tine alert feature as in claim219
wherein the annunciator of the built-in time alert

mgul e A5 falh R \Aﬁro@&:‘t’lbﬁ Rlevied -wifl) bR inhtitn@ aH&9 Feature as in
protectlon evi ce th built-in tinme alert feature as

claimi 19 whaexmth@anﬂuaneion, arheeingitriggeicds anly ofsetshom swgedssiui tgst on the
[ al ert uL,e is an indicator light. 23. An earth

earthie@ ?&g%mﬁf“&ﬁrb %N device with built-in tine alert

feature as in
26.  An earth leakage protection device with built-in time alert feature as in
claim 19 wherein in the performance of integrity test on the earth leakage protection
device the alert trigger timer is reset only if the said trip detection means detects the
successful tripping of the earth leakage protection device and only if the trip time of the
earth leakage protection device as measured by the trip time timer of the time alert

module is within a prescribed tripping time range.

27.  An earth leakage protection device with built-in time alert feature as in
claim 19 wherein the earth leakage protection device is provided with an auxiliary contact
to the breaking contacts and wherein the trip detection means is the auxiliary contact to

breaking contacts of the earth leakage protection device.
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claim19 wherein the annuncaitor of the built-in tine
al ert nodul e conprise an audi bl e device and an

wop@az33ey |ight. 24. An earth | eakage pr ot ectPONMY2007/000016
device with built-in tine aBert feature as in claim?19
wherein the annunciators of the built-in tinme alert
nmodul e conprise an audi bl e device and a flag. 25. An
earth | eakage protection device with built-in tine

glnﬁ{)t feRLuke leaa%a%qplg)lﬁ .yim) 1Rvaeks Bufl @?g% ?éta%re as in

ei ng trigger evy, resets on successful test on

claimt T whareimhthe @akh g kpgeopreadction dedve tseproRided Avithemr ddditional pole
| eakage protection device with bujilf-in tine alert

and whereir e 45D detectign meegs ih dhe sHdi %ﬁidtt}?éag Bple oot R ety leakage
Lategrkty test on the earth | eakage protection device

proteftﬂéen a\}iecfret trigger timer is reset only if the said trip
detecti on neans detects the successful tripping of the

earth | eakage protection deyvice and.only i.f the tri .
tidfe ofAR Rarteifakpgy Brakesyen &F&Féc‘t’ﬁgb Rutsi e é@eﬂ Fatlfe as in
i RAY ibR ntehA®;st i,g% the tinme alert
Clalmm)duﬁ%ergﬁstgév/\}rWrt}écgbgﬁescrllsk?e t%?%&i ng tinme range. 27.
An earth | eakage protection device with built-in tine

PSS T SO e B PR iy T
claim}?t‘(vﬂgxteir{ fhelddfth kféﬁ(@%% gﬂ)té‘c‘?féhﬂfébﬁ:e 39 o RE&] 8 EripPed iff e test

ection nmeans IS auxi liary contact to breaking
voltagood detwltage sdnsoreay teltet dakhg migroptogessposysttayiis e thayB5%
earth |e e protection device wwth built-in tine
of the;ylfage f“ég%’(%g@ tggaqq@tanal}mel@s Bin the earth | eakage
protection device is provided with an additional pole
and wherein the trip detection neans is the said - .
addi t i cArakarioleakade protectian tdevice akitly builiriot tirae jalpst feature as in
. device., 29. An, earth | eakage protection device with
Clalmbla ‘V]P‘?rF’HZt'F?W@d:?Fe@P?n F@Q’P%ﬁsgc *M°BI%i m 19 wherein the
trip detection neans is a voltage sensor. 30. An earth

| eakage protection device with built-in tinme alert i
f 84t ur Amsarin leakagenprRectibe devige twith beiltrin tree rlggefeature as in

. protection devjce,is consi.dergd. ' '
claim{ 1 hE5in e it 5ty BRUGHER 058 s hURARY b ol 1L e
curret¥ & BRAREHSLhscrYAlt8sed b§ thedidroproddds@sein, ifdwer than 85%
voltage just before the actuation of the test button.
of the3durreahjusishefdre [tessdeageiop obthedest Guttevi ce with built-in
time alert feature as in

33.  An earth leakage protection device with built-in time alert feature as in
claim 19 wherein the test detection means is a test detection switch mechanically
interlocked to the test switch of the earth leakage protection device and with the ends of

the test detection switch interfaced with the microprocessor system of the time alert

module via the I/O interface.

34.  An earth leakage protection device with built-in time alert feature as in
claim 19 wherein the test detection means is an opto-coupler or a solid-state relay
electrically interlocked to the test switch of the earth leakage protection device and with

the outputs of the apto-coupler or the solid-state relay interfaced with the microprocessor

system of the time alert module via the I/O interface.
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claim19 wherein the trip detection neans is a current
sensor. 32. An earth | eakage protection device with

wohmort23i3go time alert feature as in claim31l wheeEMY2067@000016

earth | eakage protection dd%ice is considered as
tripped if the test current on the current sensor, as
tested by the m croprocessor system is |ower than 85%
of the current just before the actuation of the test

button. 33. An earth | eakage, protection device with .
A% |t Ap epithdeaker profeshion dsvise Wi CUHR isievalert dakTe 8 in

i £ 3he L 8 BT LRy el DC

batteryapply. | eakage protection device and with the ends of
the test detection switch interfaced wth the
m croprocessor systemof the tine alert nodule via the

I i ng er e. h sJLeaka ti: [
N Y S R
comprisihgrai Barthh éeakegd prdbeiceon idenicapaitts ai suikvin ajpho aletupbdule @s in

. asoljd-state relay electric .interlocked. tq. the
claims{185ip SwNREFFIBERS Fd B AT GHCHR SREE DR ed Ut Miesiges
displafé‘%:%d%l WP Be{t§§£fy ﬁl%?&g&{ g> %fétlﬁlit&ﬁ;éx%&sts&es stem via the I/O

I'd-state re I"'nterface m Ccr opr ocessor
interfacyysft thenmtiéropfoeedsongy sehretotallvwdthk enivioprdckssol s@tem to display pre-

interface. 35, An earth | eakage protection device wth
defined,giessage ﬁtqrﬁdi@ ﬁa_eerfl?m?laa&fdﬁ% _nﬁ TOPFOGEFRF S HER R mepRaee
displa arr | %tcer na Mlbéé@brxg?%rabﬂg}ﬁﬁnbht%ﬁsg%dsggﬁﬁlgxgéﬁ I ak‘ga&ee§ of
the earflr lehkade dntedlieni degiceivhenlthe latnuneiatomis taggered foadime-eut of the

,conJJ[i si ng, an .{gar.th Ieakalge ‘gr otection device with a
alert triggen Hmerpiihe3aid MICTOPIOERSPTSYSE™M n claims 19 to 35,

wherein the said tinme alert nodule is further provided
with a message display panel which is electrically
i3t er fAcpsiemaot dlert mserr afparo eartls thakages protactipa devige [t¢ @erform

interface of .the m craprocessor syst to_allow t.h .
clectroryPsED CUEEHY 5 SEORTPUATE ieasr s Rah kot pRigrHiOR deviee
compﬁgqgggwﬁeﬁtd}fed in the menory of the m croprocessor

sySstem w th the nessage displaying the cause of the

initiadizingdtbe thmlaletienedidd oh therarthrigakagh drefestiasr davirensy repRiting

it e 6o ah b BrRaTah Fiihle B MR SRR A et s

timegger tinmer of the said mcroprocessor system 15
37. A systemto alert user of an earth |eakage .
rempnding ¢hé aserdef/ theecarth Joakagernrriscien dewise hasvelzland audibly to

bgﬁg&{a}lgﬂéﬁr&b}éggﬂl& ii&tzéljgzli R4 cgnh ‘tahe:sé"éiic&JI ekt tlé%k!afea&%%%tion
device once the said alert trigger timer timed-out;

performing electromechanical integrity test on the earth leakage protection device by
pressing the test button on the time alert module;

determining if the earth leakage protection device trips; and

resetting the audio and visual reminders and reinitializing the alert trigger timer for

time counting on the next test time if the test is successful and maintaining the

visual and audio reminders if the test failed.

38. A system to alert user of an earth leakage protection device to perform
electromechanical integrity test periodically on the said earth leakage protection device as

in claim 37 wherein reminding the user comprising sending of alerting visual and audio
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conprising the steps of: initializing the tinme alert
nmodul e of the earth | eakage protection device by
w0 e@ati2i3gy the alert trigger tinmer of the tinmeP&l/ant2007/000016
nodul e for tinme counting ondthe next test >0 tine;
rem ndi ng the user of the earth | eakage protection
device visually and audibly to perform an
el ectronechani cal integrity test on the said earth
lLert tri

ren%i%ﬁér?%&i tﬁé gtrr%fﬁtléxsg %}g"%{‘e}%}tﬁﬁ%}%ﬁ éﬁxé&&@faéér igﬁ% aﬁl\lrhggeim reset%%g "the audio
and Mised refhihdegSdon@itisidpanesétting 6pkagacipfopd.ect i on devi ce
by 15 pressing the test button on the tine alert

nodul e; determining if the earth | eakage protection

devihge try ps. f L t he.audi o and. vj.sual .
ronider & SRR al 1 Gher oty AR AR WS Brvigg o pertorm

eleb@dmédhaRica DinfdgritgteStpekiodicAlRy bn tiRShaid dath ledkabB @rdiétionidevice as
successful and maintaining the visual and audi o

in gleim AGwhsrein ranKeding dhe ysar amepriseig fygherstensafem to al ert
U550 e A0SR AP BRSRE B SR A M B P Tpon e

sai gnemeiafioh eakimderspempetidepdd; devi ce as in claim 37
wherei n rem ndi ng_ the user conprising sending of .
aeseting, theymesrage girplayupanst dnfepigisr sicpspsiuh angd dieplaying @ message

mdﬁ'&*ﬁsihpﬁ%l%gr %&P&%@h%‘ééa%% im%ﬁggt?%ifeﬁ.s etting the

audi o and Vi sual” remriders conpri Si e resetting of
annunci ators. 39. A systemto alert user of an earth
| eakage protection_ device to perform el ect romeghani cal

i nt&rit P ewtam jRelesieaof yngarhHeakegs Prefasin fedgslpeperform
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the SHEEESS Hthhe 3¢ bGkGRP! @yi Ng a nessage advi sing the user

to seek expert assistance if the test failed. 40. A

systemto alert user of an earth | eakage protection

device t erform el ectrogechanj gal, integrit est
pord 6di o $i5team 4 REicue ob & AP datkage PBTYHAG fSiFe to perform
ele%% defafieal iﬂtegﬁ@' t%t?&i%@aﬁ@' ¢h A6LSHTaRh Mikhfe pldRc8EE B&Vice as
eakage proteCtion device trips conprising
in claim 37 wherein determining if the earth leakage protection device trips comprising
testing of the current sensor by the microprocessor system for a current drop to 85% after

the actuation of the test button.

42. A system to alert user of an earth leakage protection device to perform
electromechanical integrity test periodically on the said earth leakage protection device as
in claim 37 wherein determining if the earth leakage protection device trips comprising
monitoring for a change in state of the auxiliary contact or the additional pole of the earth

leakage protection device.

43. A system to alert user of an earth leakage protection device to perform
electromechanical integrity test periodically on the said earth leakage protection device

comprising the steps of
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testing of the voltage sensor by the m croprocessor

system for a voltage drop to 85% after the actuation
w@boorhessgest button. 41. A systemto al ert usepCDMYa2M7/000016

earth | eakage protection device to perform

el ectromechani cal integrity test periodically on the

said earth | eakage protection device as in claim 37

wherein determning if the earth | eakage protection

devi.ce trips conprisi testin f urren ensor. .
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change in state of the auxiliary contact or the
adde¥irerge the paid lertitriggesdimes timedkadge pr ot ect i on

' .em. th_leak
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I npregsing vhettesttbupen bo tiettihd Me@Mmddak; sai d earth | eakage
protection device coggri sing the steps ofinitializing
ReseuR grihe ATipping Migenfdhe eprth Jeakage protasaipn @EYiee:t he earth

opfiBEAGE o Rl pRi G e BERTEL B o Hifee of the cart
Colgakdgeproectidredevioet test tinme; rem nding the user of
the earth | eakage protection device visually and, .
dstgaminine e best ras, suceassiyl dt theomeasimed & tima agMithip presgribed
0 . Vi .
oD Ehehe il of e RARTREIRENBELI AR 10 bk diiie
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protection device by pressing the test button on the,
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measured trip tine with the prescribed tripping tine
range of the earth | eakage protection device;
defermning the test as guccesgful if the

Jreasur ed
% i feYPEMQ AlCH YFERSEAR 1580 (73KAgT REPIESHAR dfegwg do gerform
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in clamdt X wheiein edminding thdesealcemprising ggmting bfrelertingrvisual and audio
reminders by the time alert module through annunciators and wherein resetting the audio

and visual reminders comprising the resetting of annunciators.

45. A system to alert user of an earth leakage protection device to perform
electromechanical integrity test periodically on the said earth leakage protection device as

in claim 43 further comprising the steps of

displaying a visual instructive message on the actions to be taken by the user upon the
annunciation reminders being triggered;
resetting the message display panel if test is successful and displaying a message

advising the user to seek expert assistance if the test failed.

46. A system to alert user of an earth leakage protection device to perform

electromechanical integrity test periodically on the said earth leakage protection device as
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time counting on the next test tinme if the test is
successful and maintaining the visual and audio
woeownesss if the test failed. 44. A system t oPel/ant2007/000016

user of an earth | eakage prdtection device to perform
el ectromechani cal integrity test periodically on the
said earth | eakage protection device as in claim43
wherein rem ndi ng the user conprising sendi ng of
alerting visual and audio rem nders by the tine alert

in clanddl \ehetrbmodﬁgd:rrramng nt itetearth leakdgsvheotesition rdsyigettipg corhprising

sual n1n ers .com the, resettin
testin i Py RSy B SCPRRETOLR ST 1958 BESoRAy Fpf atter
the achBakAGE 1R & efthen device to perform el ectromechani ca
integrity test periodically on the said earth | eakage
protectlon devi ce as |n claim43 further conpr|5|ng
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ﬂwamﬁhﬁgﬁﬁpﬂﬁqaﬁﬁhﬁ@ﬁ integrity test periodically on the
said earth | eakage protection device asin claim43
wherein determning if the earth | eakage protection
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leakagér;ﬁ)b@@ﬂidrp&b\,dﬁg\[l ce tr| ps conprising testing of the
current sensor by the mcroprocessor systemfor a
current drop to 85% after the actuation of the test
button. 48. A systemto alert user of an earth |eakage
protection device to perform el ectronechanica
integrity test periodically on the said earth | eakage
protection device as in claim43 wherein determning
if the earth | eakage protection device trips
conprising nmonitoring for a change in state of the
auxiliary contact or the additional pole of the earth
| eakage protection device.



