10

15

20

25

30

An apparatus and nethod for testing circuit breakers
The present invention relates to an apparatus and

woretoaaes28or testing circuit breakers, and in PCT/AU2006/000734

particular, for testing Residual Current Devices
(RCD s), otherw se knovvn asl Residual Current Circuit
Breakers (RCCB' s) or "safety switches". BACKGROUND OF
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BAEK@F@U@E)'C%‘THER]EVFRIMOW” cause of death_ in such

Cl rcunst ances s are designed to trip when a
current of 30 mA (mllianps) over 300 ns
(m Repidealontsht dirsuigbrealsers @pemés pudiscoREESt dhedir aircuit when they
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@fus - ton" test be perrorne
curm ef 3 mA (vultiarapg)i qyREsR0 raﬁm"ﬁe@wswwtqﬂte%or tabl e

equi pnent, each tinme the equi pnment is used. Australian

Cecgpafuse i siead leoﬁQﬁ’t |§§£\ﬁﬁg’ pééﬂ]‘@@hve@e&éhﬂté@rﬂ? is

recommend that the "push-button" test be perforned

requijed ip ke \aBiee 92,2 auiat bass. jTypicalty: BODEweavaribiuitesiven circuits
Thei! e@'nereﬂl??&{ﬂi@"ﬂﬁ’a’ita' &eﬁp@mdarrderm 2bL@stSonTmg mbrﬁ Ifich bleeds

the inbuilt "push-button" test is effective
off ?'91 mAt ‘?'ﬁ'}?" oyerdpg Re! iqdf t'FQGGhe pHttebHis Prefsed on ﬁ@r%l*icélt ®

tripp&® 14 AuBtralibeREDWRARITadiSrers tySiEAIyAEG @R ST thRMpEsth- H)Lﬁtohhfést
Industry to ensure that an RCD does not trip

whe
be perfarerel MptwinIbe ¢ase of fored egvirarenicandia g 9asetqf1 BP'éab'e
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of these tests, however here are_a nunbe

Safa O RS Rod0 Bgen e iees Tt e ‘BHefi-BHRANY fest Re lped?rﬁged

ever8 nfdtHsOW &tBer jurldtfictiohs Bidund itk war, Pédo%mérﬁ@h&wsoéhd
existing test equi pment need to be perforned

regdlationisJpay differ equiring a manual changeover. Existing
test equipnment is currently designed and adapted for

us ealtHdult kid iRb@it “push-button” test is effective in ‘trip’ testing the RCD, it
does not incorporate a ‘no trip’ test which is a test often performed in the industry to
ensure that an RCD does not trip when a current below 30 mA is detected.
Currently, there exists portable test equipment capable of performing both of these
tests, however, there are a number of drawbacks associated with such equipment,

including the following:

e The ‘trip’ and ‘no trip’ tests on existing test equipment need to be performed

separately, requiring a manual changeover.

e Existing test equipment is currently designed and adapted for use in multiple
jurisdictions around the world, and are quite large and cumbersome units.
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jurisdictions around the world, and are quite |arge
and cunbersone units. They incorporate sel ections and
WO e®@bd2$2Bmt are not appropriate in individual PCT/AU2006/000734
jurisdictions, such as thosg required only in
Australia and New Zeal and for exanple. This
unnecessarily increases the size of the equi pnent, and
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pro eé‘t‘lfg‘?‘éq?dn?%ﬁf?g%l%ﬁg?eswg%{ﬁ?%gang circuit
breaker such as an RCD which overcones at | east sone
~of Eki@trr@fteﬁt@rmmdm Rk fiHeOlr &ty O bpihg \Wbietd téére RIlelof sny

|ternati THE I
Thertufbal BnH ofee FPabbl Aice SR GHER RIUATARE ok e
pr ogup@bilityeto tegd fray adtues trippingt cdieh¢f the RCDG Ui t br eaker
connected to a circuit having at | east an active and

o BuhOreictd o BREPUTS Rres PRt S5Roh 1briy o a optialeard
methat dorftestiny at @stit besiaker such detaaRGDiehichetvbrontss et iasicatinie
o 8 5EHerobb b bt B L M B

ber ng to determ ne whether the circuit breaker wl|l
SUMMARYMRE T HE BNGEINIOPr edet er mi ned current is | eaked
fromactive to earth, whereby said first and second

t eSfﬁerasr% R fidhe k&  Githe ln()enﬁ{?;ﬂt!ﬁé}g?ﬁ pﬂmpogdeefn%&%rﬁué% d

eterm ned curre red mned
testmf%@lsﬁmt hreskpotanneetad te aicicuitdwying q@ieaﬁéamamva@od an earth,

sai&éﬁﬂa‘?ﬁﬁs in%lu@ﬁ*uﬁ! valent to the predeterm ned

a means to perform a first test and a second test on the circuit breaker, said first test
being to determine whether the circuit breaker will trip when a first predetermined
current is leaked from active to earth and said second test being to determine
whether the circuit breaker will trip when a second predetermined current is leaked
from active to earth, whereby said first and second tests are carried out in sequence.

In preference said first predetermined current is below a predetermined safety
threshold, and said second predetermined current is equivalent to the predetermined
safety threshold.
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safety threshold.In preference said apparatus includes
a neans to performa third test, whereby said third

WO e®b/18280g t 0 determ ne the actual tripping CRPCT/ADR006/000734
required to trip said circuyt breaker when the actua
tripping current is |leaked Tromactive to earth. In
pref erence said apparatus includes a neans to sel ect

sai }Dh- nl‘emdgtoersmidmf;baﬁaiw mfe_mdeér Befezhetepériemodpat adsts 1S
configured to performa first test. on a circuit .
whEReal i trat e Preiaiplanreihei i PG CHTRT dRaGAde o
saitilertuit Ireakedn @ihen thid dthiallt@sdihd ELireunt isdéakieldron a&ive to bartrat
a level below a known safety threshold, and a second

test to.determne whether the circuit breaker wll

eI R G T hEiutes o fISOS I ST SP B sgerated
cureéntt he circuit is at a level equivalent to a known

safety threshold. Preferably the predeterm ned safety

h ' i | . _Pref bly . S i
naalfagcrs B atbatis s SRRy B oM A sl Tre R BRE it
breakertthdeterminaivthettier it wilbtript preloatusdly, dlaahis wheheugentdedking out

. sai i st test is carried, out
of 6 SR ol 4|0 BT R Ko BE s sl PRGOS RPR 11 y
detgamide ivhether heetteticbneakerdvill tripedhenf requiredetitat isswhén current
LL L .sal.d fi redet erm ned rpod.of, tine
et bLETRSe GRY R pld S REBREC Z ISR rbarils '
di spl ay neans adapted to display infornmation
as siBsfeiakiv thel pradseaininéd safetyttireshold ecihilltaeyts, third
test and said selected predeterm ned current.
Pre jof [k C\i I ' AN
1 T aa) e appafates s EpbieBiSBY Bprrdlto A Aeif apg
earftyof the gregit aph agiatidemstieemaifdie eiscuitbegaker.Preferably i f
the circuit breaker does not trip during the first

t esth.préfBRnsdbald 5rRE Madist @ted Sut VLR &régé%rnhiﬂéé bé’ﬁogidof

_In preference said second test is carried out over
timgecond predeterm ned period of time. Preferably the
second predeterm ned |l evel of current is 30 mllianps

anchrefirgbl P oA@ Nt BreRERIANEH NSA) Bredui@dt i€ 51hilBmbs afd said
_second.In preference if the circuit breaker does trip
first QreqatermitRy RArCH CE W8 AYS S€¢WE. t est passes and this

indicates that the circuit breaker is functianing

COrlh pesférgnedthe tdpParatUBEin|adeda Higplay FRafs bEAtEd B @SE)
nmeans. Prefer ablc}/

.. totrip is .displayed on the display . :
nfofationieotait Fp SARER eRSeRSoB ok HRFhATY Ssabselocts
pred8témiisRcandst. t he test

Preferably if the circuit breaker trips during the first test, the time taken for the
circuit breaker to trip is displayed on the display means.

Preferably if the circuit breaker does not trip during the first test, the said

second test is automatically initiated.

In preference said second test is carried out over a second predetermined

period of time.

Preferably the second predetermined level of current is 30 milliamps and said

second predetermined period of time is 1 second.
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fails. In preference if the circuit breaker trips

between 300 mlliseconds and 1 second, the test fails
wa@an@oetiks23s i ne taken for the circuit breaker toPCT/Ap2008/000734

di spl ayed on the display neagns. Preferably if the

circuit breaker does not trip after 1 second, the

apparatus is automatically deactivated. In a further

for my plfeférbﬁcé ifMhetirt@NbreBRER1I0kS triY WIEMS 800 MillstbRd, ee test
br eaker of the e adapted to

ot R GRS brBbRaf A Fense HESRePERaTEaH Snd e me

tal@pgOCthacrelitchireaker to fipVd Bigplafeén iheiisplayRedrisal and an
earth, said nethod conprising the follow ng steps: (a)

per tor.m first test erej det erm

Do 0L, i b S S Fhf bk oo B BB e
failti rst predeterm ned | evel of current being | ess than

the threshold current adapted to trip the circuit

b ker: (b) . wh ' d
ot e BboEiesp el Pl gBF Myt FE b e MR v
se¢amde'alettast faili ahdSlectimd takeadert the oiraudicbréakeeto wip idispiaysdd on

ivalent to the threshold current adapted to
the &ﬁgg% Yrcuit breaker. In a yet further formof the

|nvent| on there is proposed a nethod of testing a
r es Pehferablyufrthe nircuiti breakier dbesadtdrip aftertlrsecoyg ¢hadpgeratds is

autBﬂmaﬁ@all&rde?&ﬁAte en it detects a current of

O mllianps |eaking fromactive to
earth in the circuit, said nethod conprising the
f ol Inowiunigesiosp of th@ar)vqmwm there nsg:r@pdsed stmetbed offkstingian a
circhR b'i%ékleF eﬁﬂitt@%tadggfe'a?%)e d'zatdea %%ﬂ 'ghg\ﬁtcpﬁgnttlgaks from

earth over
an pysggletad Girsuit heyipe dn aativeng nteutéalfandgxn aaébxsalq wiethod t he
con% %the%ll%@ﬁ‘g sté;f]s tripped during the first test,
e

|cat|n? first test has fail ed andthetlrre
(a) panf@rmlmgaa ifsh testwheyalnta tystpriedetetrained lepe! of gyirrent is leaked from

activh E&é‘éﬁh QE@I%& tpréc%té} indd 1 SFlc Nt B@iné pegsftljla{nghettﬁréghold

i ndi cat I'ng Irst test has
currest a@an’@d@ tapﬂ@c%fﬁdltb@gkem\her ein a 30 mllianp test

(b) é’r‘i’cfrsmg b §eéo%a mﬁsci M{Q@% ﬁ%&bovr% &%&gﬂﬁ H?(d)hé@él of céﬁ&m@

ﬁﬂz e clircurt
lealgfigrfravg a@W@ t§@§6'ﬁbc$at0b%ﬂ000¢l pradfetetrmaned|I¢V@uoftcumehﬂke;mg | s

eqﬁJa\é?@ﬁﬁthWtﬁr@ﬁﬁbl@Q&réﬂt %Béﬁtg& lﬁ'thé BRILRBIARE, that the

second test has passe ime taken tor the
CIrCUIt breaker to trip; (9) |f the circuit breaker is
t r i IpFetdt Brther fosmof e inyentied Hiese isurroprsed eanathed eblesting a

residual current circuit breaker of the type adapted to be tripped when it detects a

current of approximately 30 milliamps leaking from active to earth in the circuit, said
method comprising the following steps: n

(a) performing a first test wherein a 15 milliamp test current is leaked from active to
earth over 1 second;

(b) detecting whether the circuit breaker is tripped during the first test;

(c) if the circuit breaker is tripped during the first test, indicating that thé first test has
failed and the time taken for the circuit breaker to trip;

(d) if the circuit breaker is not tripped during the first te'st, indicating that the first test
has passed, and performing a second test wherein a 30 milliamp test current is
leaked from active to earth over 1 second:;

(e) detecting whether the circuit breaker is tripped during the second test:;
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i ndicating that the second test has failed and the
time taken for the circuit breaker to trip; and (h) if

WO b@ea2s2ezii t breaker is not tripped during thePGRAUMG/000734
test, indicating that the tsest has failed. In a yet
further formof the invention there is proposed a
met hod of testing a circuit breaker of the type

(f) ?ﬁ%oén%glt bReaR&r ik i é%@@ qvntm%o%ﬁhgé&ﬁﬁ'a@l IF'dIEé’tf éﬁ%t th@@é%nd

om an associ at Frcuit havin a neut
testinep passed and thestimeltaken fmma:@wprtubéﬁakgr ﬁoﬁépf ol | owi ng

(g)ﬁtﬁ@arcmtfpreﬁ%r [fqg;sgéwaf?erbpo mn.ge%éﬁdar@ﬁrb%we 3 k& o;ntcﬂ

current romactive to ea i ncreasi
indigating thehibe seeend testdrasdriled and the fipp éaken(fenthe nécqlfé@eaker to
tripCHhd ent stops increasing when the circuit breaker is

tripped and is retained for several seconds or until
(h)ﬂfﬁbe eirquif lreakisF isdlek Fripped P the saepnddpst: indicating theiihe éest
had 2liéd ned is displayed on a di splay neans. In a yet

further formof the invention there is proposed a

nmet hod of testing a residual current circuit breaker

of rreyetfiyythes it & dhe ipvendion thesp ésdrrapesed a mgtod of testing a
cnrdElH ot &iker Of thé‘%&%‘a?ﬁﬁl % Ye Hb%eﬂ Mhefd aQHt’eEﬁ&H chﬁ’@rﬁ'lé&s from

fromactive to ear in t ECIrCUIt sai d
an gesiesiatest Glisuit having RD aaivega Seeal and ap ‘egeinesid f mgth@d

corfpHsirRithe YIbPtstdds: PPi ng the circuit breaker, whereby
the selected current is enerall the rated current of

(a) pﬁ'éormlm%rmrdﬁwweﬂc B)e éW%ﬁtrﬁ gked from getivedsgtearth

mcr‘éﬁﬁh@lyrﬂmﬁi the gitcuWré ek lsrlﬁﬂ)rfedt he sel ect ed CUV r ent is
fromactive to earth over 1 seco

I'e
(b) H@tfestqurf@nwgwa@reﬁﬁeg whee therciic Breaker s trtnpieﬁ aea is retained

for Qé{fe'rélge&chﬁlsfdr LA tlﬁ@&FountWéakbf" istrbgtCrdcui t breaker is
during the first test, indicating that the

() ﬂ"'iert§9tt °H€§‘i‘t rﬁ"é‘g‘eﬂaﬁ* pisplaygction AdispiayEnqaiRen for t he
circuit breaker to trip; (e) if the circuit breaker is

not trlpgtdd durig)g the first test, indicating that the
fi rlg@ Y& thRROH 8 hednvention fisre @rﬁ‘ﬁ’ﬁ’@eﬁ asrg@taﬁ@oftggqnga

resiabid@cBirBntirdQit Hl‘elakéradﬁhé 9pé a@%fté&fbt bd ﬁ’l{)b@@%ﬁéh ft aeficts a
active to earth over secon ecti ng whet her

CuTEOTAPPIETAIBY AR EAS] Srient §psto fai Fve e Uub e SEul

salo(:%thloﬁ cbﬁm@n&h@ﬂ#éfbllmlﬁgigt% sl s tripped wthin 300
Il jiseconds, jndicatin hat the second test

(@) spiRstiod SIS AU PPRSRE FotbRaker, vhar b he alesied o

curr"ehﬂ lﬁgeﬁéﬁally ﬂ‘t’netré\l%d%t;fréhtldf tHY dalibrdakert 11 pped after 300
| i seconds before 1 second,indicating that the

(®) eeé@awwgtaeférﬁ tﬁ%nté"’*?eé?'r‘ adosh TP Al e Selaest CHigpntisgaked
fronf hétReitd ebfeaked ™ dekond;

(c) detecting whether the circuit breaker is tripped during the first test;

(d) if the circuit breaker is tripped during the first test, indicating that the first test has
failed and the time taken for the circuit breaker to trip;

(e) if the circuit breaker is not tripped during the first test, indicating that the first test
has passed, and performing a second test wherein a 30 milliamp test current is
leaked from active to earth over 1 second;

(f) detecting whether the circuit breaker is tripped during the second test;

(9) if the circuit breaker is tripped within 300 milliseconds, indicating that the second
test has passed and the time taken for the circuit breaker to trip;

(h) if the circuit breaker is tripped after 300 milliseconds but before 1 second,
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trip;, and (i) if the circuit breaker is not tripped
during the second test, indicating that the test has

wo a00bae8238BRI EF DESCRI PTI ON OF THE DRAW NGS ThePCT/AU2006/000734
acconpanyi ng draw ngs, whi cé; are incorporated in and
constitute a part of this specification, illustrate
several inplenentations of the invention and, together

maW,ahh‘g Hﬂl?tl"@es%%f)h@fe'spﬁ‘as BV Snd fe R tﬂkéh fbhﬁ]e%ﬂ'\f@%r@gl@éf to

principles of the invention. In the draw ngs:
tﬂnFlag@Jre 1l illustrates an apparatus for testing circuit

0) Pﬁf%aéfr%uﬁ bidAk8Cis PLORPSEE emr[ng tf&é‘ §ec¥brn9$@é?tnnéi18é/t%tthé}rihe test

I'ncluding a standard | EC on its front face
ha%lf?dﬁ‘#ed for use in nultiple jurisdictions; Figure 2
illustrates an apparatus for testing circuit breakers

BRIEF BESORIATION BFtTTHE DRARVIRESNT i nvention, including a
mal e 3-pin plug on its front face adapted for use in

Australia and New Zeal and; Fi gure 3illustrates a

ci r 0§ ?C‘EHWHWE%%%BQ%V@BF% INCORROTARH 41 3fiq ongtitute a part
of tﬁls%aﬁcaluoanﬂuﬁrat@w/ealmﬂpleménnahbmﬁfrﬂaé Fhﬁerﬂldn%idctogether

wntglthagr am. alsg%?%\lre d WI t h the aggar atu of Fi g#rtéemventlon

In theldrawihdtg det ai | ed descrl ption of the |nvent| on refers
to the acconpanyi ng draw ngs. Alt hough t he description

i ncl] udes, exenpl ary enbodi r _embodi nen

FiBC1 b olITSRIER A MR ST B R AR T Pre A S AP IR
descri bemevwéimtnvdmr tricging racstaridaed BT Ikt odnd frvaDiace
of the |n Wer e bl e, the sane
referenc% ﬂ%@¥§sﬁfﬁmu%§ UE@ambﬂF%ughout t he
enbodi nents and the follow ng description to refer to

Figulee2 saneillastchies dreaparatss fof besting eseuit breakeesini aasondahed wish
to an apparatus, 10 us sed. tlodgerforlm var i @us |§t gt?g
tests on"§ RTTCHINYERIORARE IR TS SRR PIYY OF TedENyidg
Current adaptebfof BR&EDN. Aldirala frahidew Zenlaag; Austral i a have
an installed safety switch device which when tri pped,

Flghr%%l at eslll%%reat@sj g SIFJJIt(aiqu[&h rag c'iat iR ﬁnet %@CFQHSQ'&‘ Fdlftes 1

vent s er son e|ng ocute
An exanp$®2ramﬂ1| ch this may occur is where a
personcontacts a live wre dowstream of the safety

FIBACT, AR SAR A R o e

t hat thearwb%arat us 10 of

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The following detailed description of the invention refers to the accompanying
drawings. Although the description includes exemplary embodiments, other
embodiments are possible, and changes may be made to the embodiments
described without departing from the spirit and scope of the invention. Wherever
possible, the same reference numbers will be used throughout the embodiments and

the following description to refer to the same and like parts.

The present invention relates to an apparatus 10 used to perform various
integrity tests on a circuit breaker device such as a Residual Current Device (RCD).
Many homes across Australia have an installed safety switch device which when
tripped, isolates the electrical circuit across the house and prevents the person at risk

from being electrocuted. An example in which this may occur is where a person
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the present invention may be used to test other

simlar circuit breaker devices. The apparatus 10 is
WO bdoaaes2at ed in Figure 1 and conprises a housi PQI/AR2006/000734

the shape of a rectangul ar pox including on its upper

face 14, a 3-digit digital display 16, three

l'ight- enlttlng di odes (LED s) 18, 20 and 22, a

comt&ts 2we Wre dinstesh af tHéCsJé%"t SNitdhe Altdugh ltie fbllé\h}fhb her
envi sa the 1 nvention

ed
degonption SepHRaNI S Fe BCBS H&pm&@éwdssﬁtogdﬁ&s the &5 Bepargts 10 of

the Fra8ent Hve AL M8y b&B3&S tdtbstditisd?silar ScUbrédkerdeviess. 1
i's the rocker switch 25 in position one of four

|| d n RCD t.est .
o T B8edratus vids Dttt By hug oS RRSEs & PG 12 in the
sh@mﬁ@ rﬁ?tahguﬂsr iBoxIiREHding Bt gbpe?rgaca:m,l Laldst -Hign Gltgﬁal dlsiplay 16,
r al in e an a ernat e, ne
torb Wi eiting HioBBS LEP e’ PashS ehr e o] - 5 Brsckae
switéH 28 In & lfurm@r egvngayeﬁemﬁbddanm oflgleativentiet] thd theed LED 18)

20 a0t P2 o pRagaetestitid EED fimyimea Bctscisbiher feBos afdismiay.
Shél@ih & Figlﬁr‘erﬂ lbﬁe rloﬁkérfmntdﬁﬂtirn Méltwn onorof fdie, éllbwmg fbeiee trip

i sing

6 of | EC

and Bp PipR S5 oS T flrarAsd TR s rctel mAEnS, SR IARIS  at s

embbdimenbsogptatiet swileh 250 6m8d havk 4 pluralitynsf posiiers <brhhcﬂu@ﬂan

a'teléE F’é“eqh‘?fé% S&%EO% eﬁ@ET’ tW ’ﬂ?{egﬁtﬂ‘? %ﬁaﬁf’@ﬁ@ a°t”a?t”pp'”g

curfet Ggive S&tdrnaingd, Uiseitippihgaitse and presut eufrertishditied biGing to pleset

BRI LIS BP0 EF SRRGESATl 8 cegrapon

Onjtieg errdifﬁde' 2B ofilé hguﬂgjgﬂ%Bct?mdle;]lon&uim@;rﬁmrsdwgl(mt/e 30,
aV|n one adapt ed.to engage.the male

et A bt B S B ST Pt S 4 a6 kg et tapins

povigrdk@ugh I‘E[O(}j %]?B aBi Aetl‘;o,sefshlgecampaé ait muidflge duﬂareFlEC leads are
t or _use ndi v ntries. Fo

e T ireLef e Bptiithd b gastirmT A b 8o Mfes

appaeatas 30 piay tipdrafprebe oonnetctedftb tarttolnf/ag:enﬂ&(awocketi(ﬁot shown)

. nm to. t Z an n e

in Aty s Ton ByhS 5 s R b asPecrord insP sty hoine oo

end auEpteshiownyagenthemoale |BO lewdra8esdvint sppoted ered adaptard to

connect | Igs%ff(o ds. The conponents of apparatus 34 shown
eNGaN° EHUr at are the sane or sinilar to the

conmponents of apparatus 10 in Figure 1 are indicated
by Alleznativaly, mefa@pem mayree adrstrubied fenuseph mdivichual

couﬁ&%’ VI—%%Q(E@B ggét@& § v&rﬂn %L%Lﬂégsfnc Jde@% dg%%t%:%n

S1'ed pi n na e are
pludp$6 bhéts ﬁame‘ac@%mbmbes mmmoaltcsAus‘lfrwa apﬂNethfsalami aﬂaowmg

e BRREE 108 o RRRTSl ) Ao YR RO BUBLARIRE
couatries withowtithe) nsaiocdonRedingecoBs. The components of apparatus 34
shown in Figure 2 that are the same or similar to the components of apparatus 10 in
Figure 1 are indicated by the same reference numerals. For example, the active 30,
neutral 32 and earth 34 pins of both the IEC lead 28 and the 3-pin male plug 36 are

indicated by the same reference numerals.

The apparatus 10 is adapted to be connected to mains power downstream of
the RCD (not shown) under test. As can be seen in the circuit diagram of Figure 3,
the apparatus 10 comprises two primary circuits, an internal charging circuit 38, and
a testing circuit 40 which provides for both the ‘no trip’ (15 mA) and ‘trip’ (30 mA)
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the apparatus 10 conprises two primary circuits, an
internal charging circuit 38, and a testing circuit 40
wokiosh2§28ovi des for both the '"no trip' ( 15 mAYCEAT2006/000734
"trip' (30 mMd)tests to be carried out in sequence when
the rocker switch 25 is in position one. Each test is
descri bed bel ow. The internal charging circuit 38 is

tedts &bd CarfdiRo@en SERRABLE Whel TheAObIET SWREH R & iBPosifiéh one. Each
BGE wires to 5 V so that electronic conponents

neutral.
te%ﬂﬁ:‘ﬁmeségbef RelOWgital display 16 and LED s 18, .20 and 22
may be powered. Sone of the electrical conponentry in

Fi ghe iddernalicHargifg pirsiit@sas ayedhd.chbitiecapacitod ¢k @e@dp betive
46 and ifiers 50 and 52 ar ?hen&E;ital

4 d .bri tif
30 R0 TGRS 1 LSS rRE S RO carpRarePch 8
disupﬁ)ya}sianglleEsT la&f(wéhdczzmt t@ a@baw@qéld.l $d(sjm§a of {rﬁ@édmy
SNOou e_\we nown Se SKi I N art.
o PO FIEr A SN P, hpfrIs Ads sl 4o oGP OISt B 248,
and beitigk rféicﬂfwrsﬁﬁ and bg a'rmm:rdeaér_ib@b ﬁlbgésiﬁgan?idﬁfaﬂiirﬁ tHatitHel @Fe
|, NC| UQesS, a ase rever .SW1LcC ot t
reliEly SRiaRy BORRehE S B Gt Sobls o b toéhose
skilead malgfara#ggioygtdﬂst smaw?tngtri@wefwem ViEWAE 6f Eiﬁ@re 1 and Fi?ure
[a |S. C nect e 0O nal ns ower char gl n (0]
2, R eMebsharging §rauit iz icHogR Aypresy EEVaTseb it ot asthahd
meabaremishtssnvalvingbgth @ositivd aed hégative LdHagé@ndiitudets Ralyes
' ating a ready condition. Figure 4 shows the |ogic

| n%i
Pe'?ﬁr S?am associated with the apparatus 10 of the
present invention where the relationship between
el eOncethiecappamienthiscoanadtedito rhdil podd, cRdgiag df 2ahacitor 42

{,Qi i.spl d b 24 | I ,
to £ b ofly 3Bk e o PR AT RIS ComBIeTut® ihhep 48
illusimates indjcailnbca/vr_eadmeccnidittou: Eight?IMGw_?Ltge l&ui@;ﬁjkdiiagramchs d'osfs'ggtdted
. i cation. . .
with el B e bAoA RiEBh bR £ Somlahe o kpniter e
elegteonic camporentsfsuthes LEGIsc18]2agnd 2R pdigial gispay46vdrdl  not
' . ' detajl .. beqi ti.ng, th
puiBuEEd b 3ag ) Grila SThe 07k Bt A BERU G R e v
allofwthe chieuitdtabetranr easilyt hedifiedsto ssié quentioeilantapplication.| Thedinks
' LD, WL t - b 24
53 Qg niYSRELAE SobdriiEhhe o bl A 3 @i EP AN Tt oG
diagrem ofiFiguse d avilvmbtdle desomtedeerdineeyidetpila 15 mA current
fromactive 30 to earth 34 over a period of 1 second,

dur ' [ [ [ f ¢

ook Bedhbieating i glehaRh Witk Ha o pechtbSune! gl 8590

for {he|dyratientoéthedest sepeergedvhich willinowl keydes6rilvad ih detedli cat e
the tinme it took for the RCD to trip. If the RCD does

et SRR as p BustLbiftor %0 8o M BbLdenubit? (RCARHE
test) is initizted whishrigyotuss ikasding, a 1% métmutedt fnem activep3Qiigraantty 34
ovel Bibgridd 661 sdcBRll, RFIAY MR time the second LED 20 lights. If the RCD
does trip within 1 second, the second LED 20 remains illuminated and the 3-digit
display 16 will indicate the time it took for the RCD to trip.’If the RCD does not trip,
then after the 1-second period, the second LED 20 switches off and the time is reset.
If the RCD is functioning correctly, it should not trip during this first test sequence.
The 15 mA no trip’ test is typically undertaken as an industry expectation, and is not

currently a legal requirement in Australia.
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The 15 mA 'no trip' test is typically undertaken as an
i ndustry expectation, and is not currently a | egal

wo egaileeaent in Australia.lmedi ately foll ow nECT/AB2006/000734
first test sequence, the "tyip' test is initiated
whereby a current of 30 mA“s passed to earth and the
third LED 22 is illumnated. If the RCD trips at any

t i MenwkdiBiely ﬁllolmﬁ@mgﬁ@é sgglreﬁcgeth%"tﬁ? t@étllé mﬁ%ted whereby

di spl ayed on the digital displa

a CHfr %’ﬁi‘-loé an"l‘\ § RSB 10 S0ih ang the H‘eﬁ LtEIE’eZZ'\i@mlenated 1Tt the RCD

tnpfs B0 sﬁy ﬁmé REth RS L@é&drw S:féﬂedtth@ tan%%II 9@8§B@yed bn sy dg.fau p
reat er th an | ess secon

d'SP'ﬁlé 1ﬁedbth¢a*§nq dispjyad ip M’c‘thlﬁ‘é’@otfﬁ%éff‘\ert he RQP@ fHFﬁ!'Of‘ﬁgs
cortdtfly @A Bt testf;fash@ed nttﬁéfnp tlrhe @fgtr@dter]th§|‘? 9@@% BubRs&Han 1

does not trip a zero readin be disp

I
Seca, 1A RCTMaS PR BUines takandpd BROEBEENS FiEes H@ed thes If

afteﬁplps'éfc@héﬂ Shd RCYS ddeRedPtr@SR B, d P8 REddMy Witl B¥ifikpPayRd 4R this
the ability to undertake two integrity tests on a

als%;r}d@@pqs pladegest devi ce such as an RCD. A user is
sinmply required to connect the apparatus 10 (by neans

desvrﬁusbmé a?dya\déiﬁls 10 oAk PresRAMRTerfiBMBRIVIdR8E @er WAR tHCD.
i's charged and activated, a first 'no

abijty f%”“qeé?{ge v InfegiEity tRefs PR JiEHt Prrakeicdsviceisysh as an RCD. A

uself@ ﬁﬁmblyrrebmmd&o lcﬁhﬁéoﬁfrﬁ(hppa%é fo @aﬁea@esﬁeénbeutabb@e
ol | owe

t esti ng whet her the )
mags PPWet 8?)"’%%’@?]”1 qf tﬁ%‘*&@qw}e@&h? Bibis cgargegﬁne GEh&RY. afiest
‘no trig’ Sdst fntestif Wﬁl@thfefﬁfe mumcméma@wy Riisipatay,; Sarfmﬂthdat a

er un e a at us
pasgimitch faletist By o SReespesRtarany e 1B 08 RSy i
reqlife touhdit ton 24 is rel eased. Wen the pushbutton 24
|s reI eased the data is reset to zero but the

i charge, ther reduci the
c ottt e g7t an) SeemER det e AP A . be8
heldpifrar aibtilthd. @pmﬂ’ms g eﬁnsaher@eemmh ng;duﬁwkee qpprpmatelpfz
.this sort js t ur.i.n t t he rrent, .is
minkieF ot pHaREN 2adBre gy e tleSigBbslon 24 it Feleased
the ﬁemje resietitoczerd butshé epparatluy 10RRES Asdisdhagyen B agd ading
th Be aQF]gratus%{% butt o allows for the addition of
c&Negt J{)r%qya §e%lf?(§‘ “testing of circuit breakers
at any desired test current (wth a sinple change of
r esArsaadvas)ageThe appasatas HD preitdsevausdstingdest gpaipatensoflbis

sor S0 e S Y SR EH bbb SRl v
or temperpiung This roal iohly4lﬁbreésel§|tlgmamiﬁadyhﬁthet dppatatup PO, oyt also
o540 56475 58 47 R0 M R e S
destrévbtenbeurtant fwithi a ample cheege af resistaig)e Thie iudchieved becausd the
s B i 8958 Bl B0 S PRI e
reSIstors It can be seen in the tripping circuit 40 of Figure 3 that the tripping current
across active 30 and earth 34 is regulated by the use of a field-effect transistor 54.
Similarly, the non-trip circuit uses a voltage regulator 56 and a constant voltage diode
58 associated therewith. A constant voltage diode 58 is used in this instance
because it is more accurate than a Zener diode. In using each of the above
components, accuracy within +2% is ensured. The circuit also provides that if the
‘trip’ test does not pass, the current will be turned off after two seconds so as to
prevent overheating of the current regulator, this limiting the power required because

a smaller heat sink may be used.
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because it is nore accurate than a Zener diode. In

usi ng each of the above conponents, accuracy within 2%
WO 3006n38288d. The circuit al so provides that ifPthavu2006/000734

"trip' test does not pass, bhe current will be turned

of f after two seconds so ad’to prevent overheating of

the current regulator, this limting the power

I edtthé 860RARBYE Ro @npstgals 5 cA1géd oét'vmﬂsﬂ% rékekH &ﬁféch%e.

in
abovetrlp or no trip tests are carried out whil ﬁ

positinrkane. shpwt i Figurp ¢ aseswilelioPi Ibearphe seeyHinvin Figyre gmafcef the
rocRér §VWCF1 ¢s Qer 6(5)t|s ﬁ%bgﬁ%n%ﬁ@ Nhick AM¥dur, QHE %ﬁaﬂl@ ?éshétér 62N

rocker switch 1S 1IN pOSI i on ree or
activgiged. AlBResamg A m@ai @§U§Wcﬁ4 ig actvategdn |0fﬁiﬁré<adlsvzuas§@ny

lnfo?ﬁﬁﬁo@%lrﬁd PEANS UL thE Yaribld r%s@ﬁ)? ¥ %h@lﬁ’e éﬁbé?étQQE 1b62cD

display any information arising fromthe use of
displgy 1&bl e resistor 62 on the apparatus's 10 LCD di spl ay
16. Rocker switch 25 position two allows for the

act Radkek BivRdH ﬂgp@éiﬁdn@t% dll&/v@ﬁ)r m%aédm&ﬂ'lrfw@ éﬁ@n?@t&d
on the digital displa the switch
MeBRNFA AR iRB IS TCIRABEL TR 19, MAYipSdns Sl p Rositonvo

dls@meé@%@mﬁ@g%@cm@bf thB@p sl 10! so?Rbithé RAD WiRyarip
current of sufficient anplitude passes fromactive to

wherma EHTentRb SyTERpNARRIEIFE HaSSTs:IFaTE AChH, 10 grBorIadass Gugont is

ranig8 upeBy §é@€§§n§3ﬂ1etr8§st‘éﬁéé S varRdleSesistdp 82 Wtilithe RED is
ISt“Etp'HB The actual tripping current is then

tripped- d he RCURLINRPIRG ICHErGR! 19 thenfgld iy ireAnparalies dhder savetaht | |
secoR@s At e RO 1s reddtdald §|§blay@%dorﬂﬁetd@apdl%lé)ﬁh6 di spl ay

16. Rocker switch 25 position four enables t
tr| rrent to e sel d froma ran e of to
© ' REAET Tt 28 st Brdow AaGes T e GUTHE Irenselond
frorh a rasgv @r\oetd dbYeast ’(@Tln?/ﬂ gefohendifpa Jgﬂ@a eethefREMETNHSIS abl e
[ ener.a i n 0
achieigt BBl o Fesisiandelor it WTaBls Theltiof B2 iasROG Leind Baal

(noi §howrn) @ oane desdirdsichi i9 Bblalhed ghs ckdradwilch @5 RO tei ng
clircult

onnec n
moyeih Soslid PR R MBb L PG DA (et R GOBRRRR P ies
circaitlisasins@eedo This eobitiog akdws D apparbtuang trelddvantage af ie8ng an
under stood that there need not necessarily

RClbt .tgs to be un

&3 FpEULeRidatingy and 22. Any means of providing an
appropriate visual indication that the apparatus 10 is
chdt |gwlbauddere'@d§l thdt tedre hbed hotmetedsadly beeLED'e e 8| 30 and

22 WA o Aokt S Al L RS LS pRbaLSSy ¢
charmy! and (rdaamyetrmt thei firstdéstiseqidride (rarideshaymand fihaltyithad thel y
sectiftgRabrndt EupEnRi moLps toed,EoPrine. B SRparshBds”
mawayludma trisdelosnED (rod BM\m) whish simplypleeignates aluiffararstecottiur
to the c? fferer(fltlsqI gtesdolf %Bera on Altem (ta'vely, tﬁé d%&tgl or' spla))/ 1 éo may include
such indicia. For example, in the case of the 3-digit display 16, the first digit may be
made to illuminate when the apparatus 10 is charged and ready for use, the second
digit may illuminate when the first test sequence is initiated, and so on. It is’
envisaged that the LED’s 18, 20 and 22 and the 3-digital display 16 will be

incorporated into an LCD display means.

The apparatus 10 of the present invention may well include the following

additional features:
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made to illum nate when the apparatus 10 is charged
and ready for use, the second digit may illum nate

wob@a/ 128283 fi rst test sequence is initiated, anePCEHAU2006/000734

It is ' envisaged that the |LED s 18, 20 and 22 and the
3-digital display 16 wll b i ncorporated into an LCD
di spl ay means. The apparatus 10 of the present

i nven ude, the. f it -
roaf niuBICBY) BRblavid bl aRen 8p o0l RIE £k BdiEra
or dieplagd6iti on to, the 3-digit digital display 16; a
data storage neans so that information such as the

dat | ar a.lo

22 Fdle SorBB ehe g oo ST P GBI o Ry s
ot hatocatibrewbere a testorvaratandet omythb éess tanrads, tlemthp tanetatind
out ach rinter or comnputer
por?t%[l"{}é%@gﬁt lﬁfi&@ﬁat ?”%%Ef gé ﬁtg dgcgiﬂ%ut er could then be
used to provide a printout of the stored infornmation.
Phos datglkautput theians sheh as an sttembled pricter apgonewitertport fibe printer
bengf | t{a%héd”cdfﬁ‘éd?& éou% tﬂQr‘P Bt ﬁgé'dstolp%\%? S%ﬁﬁi%?éﬁﬂé stofed

i nvention over  ex t est appar at us
10 infordeiorgned to f|t |n one hand can easily be
carried on a belt clip, i nvol ves single pushbut t on

o TP ESRIEY ad S SRR o SRl rBRFEREn PA AT,

apparajus o pf thamdesent inpentioe ver emstlggdwaé nquman’d Tha @bparetus 10

is d‘éé’gﬁéf{&tﬁt Frt‘érfe%ndr S‘Q%Qs'ilgg ?r[e?%h%ﬂda it c?ulo”ﬂlléives single

Ive unprec ccuracy
pushbuigan Qﬁerat@htva@e@ cdﬁamemmalea@mtetcag@wltm lsrqci mmtstre nts

conStictid é(utéf\?g lcaﬁ gr%jrﬁsttﬂe tr&ﬁruﬁ %etﬂ té&g'ﬁpééc@@nt‘% tanQUt

evaing rom sscoe he I nvent1 on’has
inclipdesncanistanhcuredt tmllawrbwtead cwhmnple fesistoredd givel t o be

unptdiRqdREl ag&ﬂﬁté)t &%é a%?eu %graﬁ)ggﬁ%gggb(’d' ment, it is

recogni ze par nmade t her efrom
within the scope and spirit of the invention, which is
notFltrth'ebédwa'ntﬁgﬁéend nprueraentamay venswelbeemade teihe Mhegent

mvelnﬁoﬁ Q/ltH@ut%GIQﬁﬁ’QGfﬂoﬁlh@ sEb%é ﬁlgﬁ% h ﬁ'fg ibhtich ﬂb%e&?srﬂﬁvn

nbrace any a UIV evl ces and

andaﬂ@&am@ﬁdu@ whpkis @enfferwesi to b@dh%mzamagar@wr@émrehrsﬁdu d By
emBdifthéntPiRls8B8E oMz N YR phrrb SARY BERTA NGk &/elBm within the

scope and spirit of the invention, which is not to be limited to the details disclosed
herein but is to be accorded the full scope of the claims so as to embrace any and all
equivalent devices and apparatus.

Dated this 1 June 2006

Easytest Pty Ltd
By their Patent Attorneys
LESICAR PERRIN



1. An apparatus for testing a circuit breaker

connected to a circuit having at | east an active and
wa@anrooedes2B3 sai d apparatus including: a neans tpCPavUR@sav0734

a first test and a second test on the circuit breaker,

said first test being to défermi ne whet her the circuit

breaker will trip when a first predeterm ned current

is | eaked fromactive to earth and said second test
cLR@iigg to determine whether the circuit breaker wll

trip when a second predeterm ned current is |eaked

from active to earth, whereby said first and second

t esfls A aPRARIP & tesiing WP”@@GE'@QE@ copnedied tpaifatigving at

accor dbag ahcécﬁ\b@érmén ¥‘é}ﬁ{ shi a%%br‘étlfs' ihQkdiRg.edet er m ned
current is below a predeterm ned safety threshold, and

sai d seHEADS forRedierm arfirstdest end pascondtestrn Hhalckryit brgakaie
pr edetRfdvisedsriRt cfet@'rﬁﬁﬁ%l%thé’r the\BrURRAE Sk Will trip when

according to any one of the preceding clains wherein
t he ap?pférﬁfa@reéet?%n%@g@t irdapredtfonpastivertarearth ang gaid

test, ééﬁ@rﬁ&’{é‘ét M@totd@tér%ﬁ@\ﬁﬁetﬁéﬂ tR8 clr&LitdRE ST WIRb MPien a
act ual &ngﬂregﬁt@current required to trip said circuit

br eak &¢ Maiped) ﬁli"r%fﬁllﬁalﬁﬁ'l?ﬁf feqpp ﬁefme tp gartl axiegeby said

from apdtiang skBorRAEétE ardtearfiBd BRNALEGUENcaccor ding to any
one of the preceding clains wherein said apparatus

|nc udes a rreans to seI ect. said predeterm ned current.
el g corn g T WG R RB L PI8IsiPEtaRs ng

cl ai MeunBeris belowrseprae&afrﬁmel@ saf'étyQﬁﬂéEhcﬂQ r&Hd doit @@bﬁ@r m
aflrst(i st .on circuit. breaker to determ ne wh

't wi VSRS RO S egUvERE o lae PRAEEEIIRH B {Fraahold,

| eaking out of the circuit is at a |level below a known
saf gty é‘ﬁp@ﬁahaé gecordith @ afyctﬁh@daf tl@ﬁreéélilrﬁbe&lgihm wWiterein the

whet h th it b k j .,
Fhat " Bopafsn g ef Enie AR ol A 1 (b WBRISBY I (i est
a | evekingqu ld&ﬁhﬁiné tHieDacaudﬂ mw hgscafrfgnﬁ rdqorres hﬂhﬂ sai@lcw&m
appar at u one o eced cl aj ns
o e B kDAL e i B o e s lrkebh Fkvig earh

mllianps. 7. An apparatus according to any one of the
pr e4:e@inr@paralimmccmmgeﬁorarwmee@bp@rm@@id@cladﬁmmih 8aid

ci o bodpeR il e i Eand BEIRR s BB HipRp et

breaker. 8. An apparatus according to any one of the
pr €z e dinrappefatisaccattingeiorany and of thegiredeeling dlaims avherada the

appar Sptardus S SorRliRHSS BLRALLnBPleson Sorbiifed 1S s

wher edetegnind whether |t will trip prematurely, that is, when current leaking out
of the circuit is at a level below a known safety threshold, and a second
test to determine whether the circuit breaker will trip when required, that
is, when current leaking out of the circuit is at a level equivalent to a

known safety threshold.

6. An apparatus according to any one of the preceding claims wherein the
predetermined safety threshold is 30 milliamps.

7. An apparatus according to any one of the preceding claims wherein the
apparatus is adapted to be connected to active, neutral and earth of the
circuit at a point downstream of the circuit breaker.
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first predetermned | evel of current is 15 mllianps
and said first predetermned period of tine is 1

wG@ewonek23310. An apparatus accordi ng to any onePOI/AUb®6/000734

precedi ng cl ai ns wherein tqg apparatus includes a
di spl ay neans adapted to di'splay information
associated with said first test, second test, third

tesg, amaﬁﬁératug%!cs&hﬁg tPLRPSIESThE Fﬁée@éﬂh@ eRtms whereMsaid
ding to an of the p

appar at us accordi ng " one f recedi ng cl ai ns
wher ebffst testii gargipd @ut evep p diesk eredetarpired periag ot eef j r st
test, the tine taken for the circuit breaker to trip

i's di A aystad abbtdith $PARYorlEESHI8e prdedint) cRRRARAEEM said
according to an recedi ng clai ms where

| n%one of the pr M W by
i f t hereihredgternppechiens! of purnpnt isyts mgliamps aneg said fireks |
the acsadtetnihPperboCatifNs 11s868Hd ed for the circuit
breaker to trip 1s displayed on the display neans. 13.

An apparatus according. to any aone of the precedjng,

ol ail BRATARRAERIHS BREOTENG ATy W5t iles PragRang Blaings yerein the
dur i ngagpeatiid ihsludé£a Hispla eneaab ddastee isldib@ay infdrmation

aut omati cal | |_n|t5§§ted. 14. An%gpargft us according to
any orfssgflaeH it saiiystigstcsesend taphdPiEd teskandsaidesierded

test ifedasmmiiesy eutenpver a second predetermn ned period
of tine. 15. An apparatus according to any one of the

pre ing clainms wherein the second predeterm ned = .
P T Aot e Bosti g e L raCedingic SbEreby i the
pr edetaircnit bredkgretripodurivl thée HLt fest, Ihestittotatten 1dr thefsircuit
apparatus according to any, one of the preceding clains
whor eBSTET 158Pd teepveoning dplyatse b wi thin 300
mlliseconds, the test passes and this indicates that

t he1ZiArcappardiue akearding tdf anyadnearf ithregpre cedirgr tlhiynsameréheif the

time tak the circuit,.,brea tog tri.p.is

i oot e Bsiaf iGN oI The RuhLiBhibd pyreent
accor dequiretidorcthy cincrdt lyéakeh éo foip éx didplagedcdrainesiispiesrmbgns.
if the circuit breaker does not trip within 300

mllisec fails, . .
oo bt AR DSk Rl e M nd SO MR oy e
i f theirciit reakerisioeakettrip dirg the tfivet &st, 300 sail Isbcaeldesids
and 135%%,?% WiH@aﬂﬂe@St fails and the tinme taken for

[ [ % ea

the circui er totrip is displayed on the
di spl ay neans. 19. An apparatus according to any one
of thénmpsaiishaceordngry amioneythefpre¢rsing ¢lainistwhereinlsaid

does Qeéoﬁdlrtilegt i€@EEREd LuSiePE Lecddfor8RahthétPpdivd of time.

aut omat | ca

15. An apparatus according to any one of the preceding claims wherein the
second predetermined level of current is 30 milliamps and said second
predetermined period of time is 1 second.

16. An apparatus according to any one of the preceding claims whereby if the
circuit breaker does trip within 300 milliseconds, the test passes and this
indicates that the circuit breaker is functioning correctly and the time taken
for the circuit breaker to trip is displayed on the display means.

17. An apparatus according to any one of the preceding claims whereby if the
circuit breaker does not trip within 300 milliseconds, the test fails.
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deactivated. 20. A nethod of testing a circuit breaker
of the type adapted to be tripped when a threshold

w@oocaes233 eaks from an associ ated circuit havi PQr/an2006/000734

active, a neutral and an egpth, said nethod conprising
the followng steps: (a) péerformng a first test
wherein a first predeterm ned | evel of current is

| eakk8dAr & atuit ia¢eordif |
ol o ren Buetifg RRék lone IR picbBling bR GhRBEf e

adapt e%fci"gg 'ﬁeraﬁff tf'ﬂ%B%t%’P% PO Byltsgeands ansh 1 preandr iie st ails

seconchriddbe timeesi@inTorrths @FAIHbreAIRH &3 8T BRE)
curr eqﬁ?é s | eaked fromactive to ear{) sglaggaslgllc':gh%dmsmay
t

prede ihed 1 evel of current bei ng eqU|vaIent to the
threshol d current adapted to trip the circuit breaker.

2 119.Amaripacatu®icdoeditg t00arsy one Mre@éﬂ‘ﬁgéaa}]n@ \X/ﬁé#étBy if the
e en It

br eak type apt tri

det ect%smﬂ{ ok ‘?eéﬁ%gg%f‘gﬂaﬁﬁg% 1n%&¢@ﬂ9 el aﬁmrptt@rmgutomatucauy
| eaki |dga¢twe’mdact ive to earth in the circuit, said

met hod conprising the follow ng steps (a) perform' ng

t test current is

A3 biBl ot RSUE § sl rfkst oG tisgsmaioats pe iopec
det ecchﬁg aihreshad ctinent ddake tiotn é:rf a¢eiatddscirclik HQ\EH’Q
durin ) ecrcwt breaker is
tri ppgcﬁ\%u‘? F]%{J; %I hggpf’gﬁﬁ Séé‘{me{qﬁaucemlﬁgg thedfoligwieg steps:
first (2) @stioinisg & dirst bt whdretri‘a?fn’fst pﬂedét@hﬁiﬂe& vel mklrrent is
circu circuit breaker is
not tl:relglé%{e@ ur?'\";]egtot ,ﬁqgcg%rs @§fietef e vekey cHramt heing
first lesethanhmtmmurranmmtequbm.mme&w@@it:@ﬁé@kérest
vvhereb51 [ aked from

act i ve Pgﬁég}@é ove%iésge@gf?i'g 5%%0 I r@ RIETYNGHh evelf
t he cturent is ltakediiom adtive to e sdidrsebend ;B}édéteﬁﬁlﬂgd leR8itor
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passéﬂedﬁﬂ the tine taken for the circuit breaker to
trip; (g) if the circuit breaker is tripped after 300

m bk i f nd| cati t hat the
T e S 008 3R IR 1 e
ci rcdpbe Eﬁr:@sd ev\rhenai ctateqm a aoter(t Im)‘ ap:ﬁromh@tely BO bhlﬂlamps

br ea‘f@a"klrigsfrcfhﬁ'écﬁ\fe td @ F\Uthe '39?% b pag | Pe hod compnsmg the

indicating t the
following steps:

(a) performing a first test wherein a 15 milliamp test current is leaked from
active to earth over 1 second:

(b) detecting whether the circuit breaker is tripped during the first test;
(c) if the circuit breaker is tripped during the first test, indicating that the
first test has failed and the time taken for the circuit breaker to trip;

(d) if the circuit breaker is not tripped during the first test, indicating that
the first test has passed, and performing a second test wherein a 30
milliamp test current is leaked from active to earth over 1 second;

(e) detecting whether the circuit breaker is tripped during the second test:
(f) if the circuit breaker is tripped within 300 milliseconds, indicating that
the second test has passed and the time taken for the circuit breaker to
trip;

(9) if the circuit breaker is tripped after 300 milliseconds but before 1
second, indicating that the second test has failed and the time taken for
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22. A nethod of testing a circuit breaker of the type
adapted to be tripped when a threshold current |eaks

wo e@ari2823nssoci ated circuit having an active, BCTYauRmalo0734

and an earth, said nethod conprising the follow ng
steps: (a) performing a thi¥d test wherein a test
current is |leaked fromactive to earth increasingly

until the circuit breaker is tripped; (b) the test
cur r erffe SFYPLreaker 048PiRNdahen the circuit breaker is

tri ppes) ibdhg cirsuif IreakdtesinbtafipfeRMRIiag tfeeeoas ta3k, intdiddtihg
t he circuii1t b{eakfer s reset; and (c) the test current
ret ai ARl thested SﬁéJd on a display nmeans. 23. A nethod
of testing a residual current circuit breaker of the

t %/pzz.a,d antied ¢f0eé1i®ﬁtardirmpie3reahafbfithe tlyae Eqame?tmw trigpéd
(0] appr.oxi te the rat current e n rom acti ve
Oo aoninan TRty Rah e o A Ahns e AL FAEhE R
f o! I ow’cm@, atnepsal a(n@)angédrt&ﬁééidlm\;ﬁlad%dmbingdthf‘lmubwing steps:
trippi the cirqui eaker , reby.the selected
tor o hetrtfuaRdr e R B R Pt SIFaRf o fdup to
br eakeaith (r’ta]zeasﬁi‘gfyammi the ogmﬁii br&hkér@trip}ob@r ei}lnf a test
current a t he e] ecte current S e e rom.
Cotl o Dxthe et b SioS rEdeeitig ik the o G e Aippg and
t( 3 )e _cifisr :@htdmeo_tfbemral isSccT(rfd'srqﬁedtiIdM ciryit toheakbi issﬁsett;f@;td;

| the, cjrcul r.eaker .| trl pe urln t he I rst
Lol o R St i e e B Sile) tafd and
the time taken for the circuit breaker to trip; (e) if
t he2X iArraethbd bof &eatirey a residuat cdrranp pienlitdueakeg of the typerastapted

ber 1 olhPRlsPREA BEeh 1 Mot s kit of FroNBRIRE "o Pl
I s | etdekithgffiroonactive itw eartloindbe tincuity said inedfensiosooh priginy the

det ect i, ng. ther the circuit breaker is tripped
duri ngouf)ﬁg\éws%g%%hd test; (g) if the circuit breaker is

tri ppéa) selectinga 80Gentivithbstedopiog thei ainduic btsakey, wherteby e
secon . _

ci v our e RS ESE Rl o fatEy byfie bR ke

t ri ppéy paffornin@adirstitést whersimal sesb aurrdrd half éhelsedemterhelyrrent is

i ndi catj (" o) as failed and the
i ek Re ol Honpd 8 SRR | Selordfs 1) 1 p: and (i) if
t he cia)detectity ebdtber the cireuit breakepdsitridped dgringtibe §est st

test, (J)rﬂ‘qh@ &?éﬁ%réilé? isttngpéqecﬁ}ring e 'fllé{ 4e§€|indicating that the
first test has failed and the time taken for the circuit breaker to trip;
(e) if the circuit breaker is not tripped during the first test, indicating that
the first test has paésed, and performing a second test wherein the
selected current is leaked from active to earth over 1 second,;
(f) detecting whether the circuit breaker is tripped during the second test;
(9) if the circuit breaker is tripped within 300 milliseconds, indicating that
the second test has passed and the time taken for the circuit breaker to
trip;
(h) if the circuit breaker is tripped after 300 milliseconds but before 1
second, indicating that the second test has failed and the time taken for
the circuit breaker to trip; and
(i) if the circuit breaker is not tripped during the second test, indicating that
the test has failed



