WO 2006/ 128233 PCT/ AU2006/ 000734 1 An apparatus and nethod for testing
circuit breakers The present invention relates to an apparatus and net hod

for testlﬁ(g circuit breakers, and in particular, for testing Residual

Current PUBA2R28CD s), otherwi se known as Resi dual CREFAWRG0PEIE4 ¢
Br eakers ( RCCB s) or "safety switches'. 5 BACKGROUND OF THE | NVENTI ON
Residual current circuit breakers operate to disconnect their circuit when
they detect that current |eaking out of the circuit, such as current

| eaking to earth thA@ﬁgara@ugémgmga%rﬁeét@gﬁﬁgg@ga(ergxceeds safety limts.

Such devices are int operate quic at  when a person contacts
alive wire, the circuit is isolated 10 before electric shock can drive the
heart into vehhe Piaseakinventien relates éman apraratus and orethgd fortesting efculeat h i n such

ci rcunst R E;gg}g %w% r of 30 mA
(mllia B %r\?e%%slg %m Pfte on <§La§ Eut é@tfab g(%(e:(??)‘ sc;eﬁ S are

i mport an nQWﬂ auResidual Espest @lrd:ult\&sakemé?@CB 8} edsafety switche€quired to be
tested on a regular basis. Typically, RCD s have inbuilt testing circuits.

15 Th§seBg§ @Utg%rcﬁﬂT'HEQ BRngy user push and hold a button on the RCD
ee

whi ch bl e|t er over the period of time the button is pressed
or until the circuit is trip E In Australia, RCD manufacturers typically
requi re that Residualsugentnincuiv reakers opeiate q@@hsoonnmﬂthﬁmmugzvmantthw case of

fixed eq r w} t he

equi pnengétlegqﬂéstégﬂgﬂﬁgﬂ"gﬁ an cdrcg %ﬁgkgﬂéﬁ% an tg(?%gﬁ?h ety” ( OH&S)

Regul at i agmmdémi&fenekamtrme, e)dceed'smaﬁsﬂy lmits. Such devicedbareintehdedted every 6

nont hs ns and

regu ot 1 Lo et Vibort 8 B ety 5 Wi 1ok S B RET ™) S et et ve
10 pbefbmleat@p shwklem;dnve thedmast imto ventricanftorifldteonathemodtrcopimdnest  whi ch

|s a test rrred u 25 ensyr.e that an RCD does not

trip wherpedt Pedfin SleiiolfstoRes, MasT Rt cBRoBRT o WiBhaoxi st s

por t abl ecﬂr&mtofe&meAr(mﬂhamm)ahbewﬁmp(ammisemndg) ialetectdd.t hese tests, however,

there are a nunber of drawbacks associated with such equi pnent, i ncl udi ng

e o o "ol i B oty Sl e B 8 B et v P

EXi st i ngreqeisdd todel tpsted oniasregular basid. T ypieallngEﬂ) stmavednlayiit tedtifigcirauite. i n

mul t 150 | eThese generally require that a user push and hold a button on the RCD which bleeds
off 30 mA either over the period of time the button is pressed or until the circuit is
tripped. In Australia, RCD manufacturers typically require that this “push-button™ test
be performed monthly in the case of fixed equipment and in the case of portable
equipment, each time the equipment is used. Australian Occupational Health and

20  Safety (OH&S) Regulations recommend that the “push-button” test be performed
’ every 6 months. In other jurisdictions around the world, recommendations and

regulations may differ.

Althbugh the inbuilt “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
25 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
30 separately, requiring a manual changeover.

¢ Existing test equipment is currently designed and adapted for use in multiple
jurisdictions around the world, and are quite large and cumbersome units.



jurisdictions around the world, and are quite | arge and cunbersone units.
PCT/ AU2006 Received.i May 2 They incorporate selections that are
not appropriate in”™ndividual jtrrtsddions, such’a those E$31 only in
Australia and New Zeal and -for exanple. This unéoessarll dMar e sj ze
of the equipnent, and Increases It2 conplexity and cost. An operator may

m stakenly or lgnorantly use the equi pnent on the wrong scal e or even

performthe wo Stk o be quite

i naccur at e, parmm&? E %@Mﬁ%ﬁg‘g éé’g'w ent varies. For
exanpl e, such Wmsuﬁsasmwmwwmemmwmmmm V (volts).

When deal i ng wa@ijmmmwgfmm&ﬂ&@éﬂdsuch as 220 V or 2SD

V as Is the caslﬁ : Eag Quﬂ test equi pnent
Is different an e equl t %Eer e‘lg%re orres | na%no A simlar
si tuation resul{s€ N8 ﬁ:kpn mg@?“aﬁﬁeemm%a a row. The resistor

heats up and the resistance charges the test current Therefore, existing
fast equi pnert Efstiegiestequipmentlskndwndo heguile inaecyrale, peftiavierly iof t en produce

| naccur ate testmmmﬁammﬁgg Edrlefghples Sch equpnmiest | ack the versaWy

of being able t P?m%u% Hggfre try. Abe,
exi sting test egul rre ackﬁ%ﬁ% E)%{'a@a{ﬁ E? ctor tripping
current of the 4@%?’9‘8?@03%%50(}{1?5& gAse fremg ceuliigt, | nvention to
provi de an appmmmhmmmmmm@naﬁelmmmbr eaker such as an

RCD whi ch overmaea&mtﬁas&wsetwaaiﬂwfmmadm%obl ems or

rovi des the t usef t|ve OF THE | NVENTI ON
'FI)'herefore In gﬁ"’fewﬁ'fnllg%'ﬁ #‘ﬁ\’e@k{" t“ﬂ&?de"‘??‘%f"é‘a* °appar atus for
éestl ng a ci r ciest cueataRhersiore, exiating kst aqupmentwiielt ie susseitblgtoat | east an al i ve and

n eaM sai d. aepmd shange diida prdidethabcursiaies rdsalispofanam a first test and a
second test on the a=ft breaker, said first test being to determ ne whether

the ci MA breakwiguawmﬁam mﬂgaﬂémmdncowwnt I's | eaked from
alive to earthmm%ﬁ#% gﬁé % eglg%ﬁ whet her the Bradt
breaker will tri a_secon prede erm ne urrent 1s |leaked fromactive
to earth, \Ahe'réﬂgb!”éw D-are carded out In sequence,
'nismerefomanotaectomepmemhvenﬁonto-pmﬁdeanappammsand

memodfortesnngaetmﬂbreakersud\asmﬁcowﬁid\ ovarcomes at least some
of the aforementioned problams or provides the public with a useful altemative.

'SUMMARY OF THE INVENTION

Therefore In one fom of the Invention there is proposed an apparatus for
testing a circult breaker connected o a droult having at least an aclive and an earth,
sald apparatus including:

& means to perform a first test and a second test on the circult breaker, said first test

- baing to determine whether the circult broaker will trip when a first predetermined
current is leaked from adtive to earth and said second test being to determine
whether the circuit breaksr will trip when a second predetermined cument is leaked
from active to earth, whereby sald first and second tests are carried out in sequence,
and wherein the circult breaker does not trip during the first test, the said second test
Is automatically inftiated.

Amended Sheet
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and wherein the circuit breaker does not trip during the first test, the

sai d second test |g automatically kftlated. Anendes Sheet POT/AU2006

- PCF/ AU2006 Received 1 Mar 3 In preference said first prqgebigedi Mg current
i's below a predeterm ned safety .threshold, end sajd second predeterm ned

. current |Is equivalent to the predeté’rm ned safety threshold. In preference
sai d apparatus tndudes a neans to performa third test, whereby said third

test being to deﬁ %MWM&M%MW&W&W@MO trip said

circuit bre L eaked m active to
earth. In pr e sal T“ﬂ?g&ﬂgﬁfaeggi;‘g%}ﬁ thge% d said
predet er m n¥afetly heeghgid | ndependent of said predeterm ned safety threshol d.

Therefore the apparatus is configured to performa first test on a circuit
breaker- to det simieferensiesai apparatusidciuliestarmeanpiopetiarm adiigd test hat | s, when current

| eaki ng OUtwheﬁﬁbybil@mfeﬁtlbbhgb%e&Hﬂndtﬁé’ﬂu cardfb) maﬁmsy threshol d, and
a second te lﬂ&*? r V p when
required, t tér?““ en curré\af& u0| ng (i?ﬁéjedg?mtaﬁ@eg‘f “ is at a level
equi valent to a, kngwn sa r s d Prefera th redeterm ned safety
threshol d I's 30MPR®? P%@“I}/Pﬁﬂg'? B‘?ﬁ’?ﬁwﬂlﬂﬁt ed to be
connect ed’ twmimmmmwlmmwwe Bradt at a point downstream
of the circuit Waker. In preference said first test Is carried out over a
first predet er nitwegdorp theinpperadds is configered Rrpeffemafinsy lestxingh drtuitst  pr edet er mi ned

| evee of C%ker't&deﬁm%mﬁwﬁ%pﬁ%ﬂ hains Wﬂﬁ&ﬁ@ﬁt'ﬂaﬂﬁ&’oﬁe“ od of time is
1 second. QS F ﬁém |L _@g‘ es, a di means adapted to

di spl ay Ir?? F%%pég‘é%m a g ﬁéﬁ%al *’dﬂ'fdat ea second test, third teat
end said sé’P@E‘B‘%"‘*‘H}% BEphbrarker Wil ip When requigsdethatis, wher ourR@ i rcuit breaker

trips duri iekibineutf the tirctitis it a ivebaquivalant b alkaswrisafetytiitreshold] oui t breaker to trip
Is displayed on the display neans. In preference said second test Is carried

out over a seca?rdfaﬁblgdefpeﬂabmﬁddsafetymmmsaonﬂmamps

Prefemblyu\eappammlsadaptedtobeaomededmmﬁve neutral and
earumlmeolruitatapomtdownstremofmeamuubreaker

In mferencegajdﬁrsuesuammeamnwaﬁmtpmdetemnedpamof
time. '

Preferably sald first predetormined leved of current Is 15 miliamps and said
first predetermined petiod of time is 1 second.

'ln preference the apparatpshdudesadisplaymamad.aptedbdisplay
Information associated with said first teat, second test, third test and said selected
predetermined current. '

Proforably if the circuit breaker trips during the first test, the time taken for the
ciroyit breaker to trip Is displayed on the display means.

In preference sald second test ks carred out over a second predetermined
period of time.

Preferably the second predatenmined level of current is 30 milflamps and said
" second predetemnined period of time Is 1 second.

Amended Sheet



period of tinme. Preferably the second predeterm ned | evel of current is 30
mtlanps and said second predetermned period of tinme Is t second. Anended

Sheet V%g%%/ Q%SS PCT/ AU2006/ 000734 4 In preferencePé{./Ah ng‘ylt

br eaker 'p"within 300 mlliseconds, the test passes an
I ndicates that the circuit breaker |§1funct|on|ng correctly and the tinme
taken for the circuit breaker to trip is displayed on the display neans.

Preferably if the_circujt - brea er does nof tri {thin 30 | | i seconds, the
Lect - 8t 3 | <in praresesedt e Gci reaker copt mpwinEadintisBesads, Be et °500

mlli _stecgmsand ttHrs trmsdhaﬁthect&ﬁﬁbréékelr trshmn%trohhlg cdorraetiyt @t@mpeftufare tgle f

Ci rcui reaker to on e di ay neans referably i

the ci rctﬂkﬁng?'élé?(‘é'r'c%c&%alﬁbptﬂgl' g‘ﬁ?'{")éerd qn @Eé’!ﬁ?@’@"ﬂ Sapparatus is 10
automatically deactivated. In a further formof the invention there is

proposed a mephaéradly if tAE tiré\dt realér debs hotthi® @itiR 300 niillsedonas, thdated to be
tripped when a threshold current |eaks from an associated circuit having an

active, B%eutral and an earth, said method conprising the foll ow ng steps:
15 (a) performng a first test wherein a first predeterm ned | evel of

current is | epkqefererdif tﬁéblréiﬂt Br@al@.ﬁ”tﬁd% bebddeh 300" rﬁﬂllséécﬂfb%té?fdrﬂ ned |evel of
current belng |'ess than the threshold current adapted to trip the circuit

br eaker ; S§a9 p‘@?ﬁ%ﬁtﬁ?'ﬁg‘"ﬁ t@%ﬂ'ﬁﬁéﬁheésf‘?r thp ev@iitbreakes kiR i disalayed of ned | evel
of curr e display rRa4ed fromactive to earth, said second predetermned |evel
of current being 20 equi valent to the threshold current adapted to trip the
circuit breaker. a yet further formof the invention there is proposed a

net hod of tes'f’iqf@'aﬁly ift gpmsarbreaheréﬁ@s rotteR.pfterdraeared. the apprratupie adapted to

Pe tyg PPRdoMBEhI ded@ivafdas @ current of approximtely 30 millianps |eaking
fromactive to earth in the circuit, said method conprising the follow ng

steps: 25 (a) performng a first test wherein a 15 mllia test current-is
| eaked from aléta fugtheforra of the investion theerismiopospd adeatbed phigstingsa her t he

circui t QrafbrRiakbPof the Ripethddpfelitd bk Mppet whena®Rfeshold current leaks from
an associated circuit having an active, a neutral and an earth, said method
comprising the following steps:

15 (a) performing a first test wherein a first predetermined level of current is leaked from
active to earth, said first predetermined level of current being less than the threshold
current adapted to trip the circuit breaker; '

(b) performing a second test wherein a second predetermined level of current is
leaked from active to earth, said second predetermined leve! of current being

20  equivalent to the threshold current adapted to trip the circuit breaker.

N In a yet further form of the invention there is proposed a method of testing 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: .

25 (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 tl'te first test has
failed and the time taken for the circuit breaker to trip;

30 (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;



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

trip; 30 hrd f circuit breaker is not tripped duri i r test,
indicati3889W%pl%ﬂ£ first test has passed, and perfornpﬁﬁbgﬁg%@%§%4test
wherein a 30 mllianp test current iss |eaked fromactive to earth over
second; (e) detecting whether the circuit breaker is tripped during the

second test; WO 2006/ 128233 PCT/ AU2006/ 000734 5 (f) if the circuit breaker
i s tri ppdRiifithe ¢ircuit Boaker is Itiippedavitthin 300Tdilisecandg, intisatingthatthe sacondt est  has

d ' . h i ' ; if th
O roui t - BrbhpepAist e SR A ordhe Gt eBERLAB, " eFor 6”1 second.
i ndi cat i rig) itthetir¢uitcbreaieo isctrippest aften 800 ailllisad;oadsjbmtruefdre Mesecaikdbn for the
' it br t Kk ' t d
dur i ng « RERUEG e inedeboidias s b arstche FioS ol or e Pl wpBidife . [ 7
furthér trip;andf the invention there is proposed a nethod of testing a
o | P e Y0 R G SRR LR 0™

earth, saaslfaited.nod conprising the foll ow ng steps (a) performng a third
test wherein a test current is | eaked fromactive to earth increasingly

until the cirguit d the tes r ent S i ncreasing
when the circ e}?grgrg(eé?or °ft b‘ggfﬁ'%ﬁe%és P@P&?q‘i}eﬁ @dquesi@g@r al seconds
g_r unti | grrdfnm bteal@ubithbltml@ﬂ’aptea to 68Qippe?%eﬂ@)th?ééﬁolﬂ&?heﬁuéél&rﬁonﬁ et ai nﬁd i's
i spl ye on neans yet. further i nvention there
is pf po?%@s%?cf?g?qﬁaffuﬁf’a\"@glapﬁﬁp"é angutra) aaf a&ﬁaftgn?a"gmei'lﬂdt breaker of the
type adap@mplngingthgfélrom-@eg{eygaen it detects a 20 current of approximtely

t he ratez@current |n fromactive to erl in the circuit, said nethod
conpri si pFFf%m?"EHP digStyherein atest cugent s eﬁéﬁ‘%ﬁ%ﬁchﬂ tagathout tri ppi ng the
circuit herRakmgly QM]ﬁﬁglgch,meQ@Irgqﬁﬁgbd current is generally the rated

current of the Circuit breaker (b) performng a first test wherein a test
current fathe teplcusienttorsingigasing W Pﬁtheeﬂ'lﬁ’é@lbr%e'f'ﬁ&'ﬁp&éﬁ"@és fedaieed t h over |

secopsl; fo%e@‘?él%@&bﬁlﬁ oMUREINRS cirdit bhédi@Histreddteateer 1S tripped during the

first test
(c) the test current retained is displayed on a display means.

In a yet further form of the invention there is proposed a method of testing a

residual current circuit breaker of the type adapted to be tripped when it detects a
20 current of approximately the rated current leaking from active to earth in the circuit,

said method comprising the following steps:

(a) selecting a current without tripping the circuit breaker, whereby the selected

current is generally the rated current of the circuit breaker

(b) performing a first test wherein a test current half the selected current is leaked
25 from active to earth over 1 second;

(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
30 has passed, and performing a second test wherein a 30 milliamp test current is

leaked from active to earth over 1 second;

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

() 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;
35 () if the circuit breaker is tripped after 300 milliseconds but before 1 second,



(d) if the circuit breaker is tripped during the first test, indicating that
the first test has failed and the tine taken for the circuit breaker to
trip; (€l jrcuit breaker is not tripped during ' t,
indicatikﬂbg%égﬁ?%% first test 30 has passed, and perf ?$Aﬁ8&§h@%§§nd t est
wherein a 30 mllianp test current is6 |eaked fromactive to earth over 1
second; (f) detecting whether the circuit breaker is tripped during the
second test;_(g% if the circuit breaker is tripped within 300 mlliseconds,
| ndi cat i fnflicetiag thahthessasond test bas falledsanshibe dimedtaken foe the gissuit bregkertar t he
circuit Qﬁ ghgr totrip; 35 (h) if the circuit breaker is tripped after 300
m | liseconds but before | second, WO 2006/ 128233 PCT/ AU2006/ 000734 6

i ndi cat i riyif theagircuib breskenia dot trippedh derinigthé eecanddesthipdicating thaktbe tésbr t he
circuit Rggﬁhgé to trip; and (i) if the circuit breaker is not tripped
during the second test, indicating that the test has failed. 5 BRIEF
DESCRI PTI ON OF THE DRAW NGS The acconpanyi ng draw ngs, which are

i ncor por BRYF DESERIP TGRS OFt THEe DRAYINGS of this specification, illustrate
several inplenentations of the invention and, together wth the

descri ption, ' ,mmr&: LOC] e

I nvention. | Eﬁé ﬁ‘gC‘;é'?%ﬁw&?rg‘@agl gure q’?ﬁ%@?‘?g{?’{eéﬂﬁﬁ&{é@%‘é&féP EQ for
testing of thisuipecificatmpeillastrate aevasaldmplementations oftthe fnvestion and; tagetheon,

i ncl udi ng. { I [ : in multiple
| Uri sdi coB A AERbon, Sove GG be'sdyafiBbes B5FenRiTE; Snb Riyelfidh, .

br eaker s Intheacaningkance with the present invention, including a male 3-pin
plug on its front face 15 adapted for use in Australia and New Zeal and,;

i gu 3l ] ustrat LLcui ' SQGI. ' .at us of
F ould plouts R 5™ RerPatet Bl dbber R AR PR RGP BRI g o B Wi ¢ 1
t he apparatus of Fhguresert inventibr? incR@ingESstghdard (BC (&Fad OrGtsHRInEEeRED
EVMBODI MENTS The f ol I%n det ai | e@ Idescri tion of the invention refers to
the acconpanying &f ‘?‘.8’&”%”1%‘8 BRIVRDIGHYSE i pti on i ncl udes exenpl ary
enbodi nents, ot her
Figure 2 illustrates an apparatus for testing circuit breakers in accordance with

the present invention, including a male 3-pin plug on its front face
15 adapted for use in Australia and New Zealand;

Figure 3 illustrates a circuit diagram associated with the apparatus of Figures 1
and 2; and

Figure 4 illustrates a logic diagram associated with the apparatus of Figures 1
and 2.

f/’\ N

20 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

25 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

30 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



enbodi nents are possi ble, and changes nmay be nade to the enbodi nents
descri bed wi thout departing fromthe spirit and scope of the invention.
Wherever 25 possible, the sanme reference nunbers will be used throughout the .
enbodi neMYQ28a2828%6 1ol | owi ng description to refer to YGHAUZNEOMIH | i ke
parts. The present invention relates 7o an apparatus 10 used to perform -
various integrity tests on a circuit breaker device such as a Resi dual
Current Devi cew‘S‘RCD)_. Many homes across Australia have an installed safety
swi t ch deentaets ative wirgidewnsiceam opihe dafetysswitehoAlthowgh thedetiowivgl circuit across

t he hous : r 1o st | . An
xanpl o Eapud SHERLaI SROGREDS™ o1 BS unbbBel AT HARRRABE IS
PCT/ AU200@/ iesEns iverttiononaykes usex toitess otlier simdlaneirauit dsgakef devieessaf.ety swit ch.
Al t hough the followi ng description specifically refers to RCD's, it is to

be under st ood J ' At | o4, be used to

tes'tJ ot her si m%]gépaté%’trﬁ(s:3?@@%@?}8(@{%%g%ﬁd%@ﬁg%gaér Qet{lﬁééndlgfllns i¥l I us'ltjrat ed

i n Fi yur shapeaid rectangulardwxandiding omitd @ppen faced 4, 8 3gdigibdigitdl displayctéangul ar box

i ncl udi n - . = 4l gi [ qi ' t hree

l'ight- emg‘['?‘?'é%&%f"ﬁg’g‘f&'f’ﬁ%g%%é?' %%g'ﬁ%éfgdlggrbgﬁgﬁb %E%rf%%}o%}i?r and a rocker

swi t ch 28witdhrR5a Irf aifurther emvinaged getbodiment ofthe invehtian) ¢he threentED'rs, 18,he t hr ee

LED s 18 ' th

moane. of 2pEgPAR0uABe fectais,  CODUSBhy Redbe of BBhELBIn RISV, L30Tt on one

of four, Showroini Figuré dris tHeerotker gwitdi 2% imdoositioh one oRGLr, tatiswingtfor the trdgar ri ed out .

The | ectjon ho in.thi nbodi ment _as_a,rocker..switch 25, could

haveﬁg p?n 13 ﬁrw teﬁgssﬁot eo‘f@'#‘"ﬁnﬁ"elﬁf echgn m&?f‘%rﬁh‘awa' %hod of sel ection. _

(I;’osi ti _onembwjtﬁehﬂtrs_@ro@hd shwdtah 28] tourd hdve sasitinadity of pbﬂtirirfsg)hr umundalmrt to be
eterm ned, the trippin | . a preset current, and t ility to preset

Che oo r Slamad o R sBoban Podhinfs oStk S b PPl Pobinier O b the

descri pt ¢urent ib&e@‘eé%rhﬁnéd, ﬂ'{&trilbpiﬁgti% ;@é prrerset ht 3bmm4 it apd ﬂ% a‘amlityltcnpﬂeet et Efol ead 28

conpri sing acti.v, . .heutr and, ear .pins..The ar at us IS

Coant oo 8 cigents Mhetitest o5 e ASouSBLR WaiE o Rtk s dBBEIEN hoce

ski l1%d OR thefor fdce\¥BLIf thddRolRIMY B2 is lalrkalé =TI fead 2B con_ﬁfﬁ@mb dctivé Bt they are

recogni sed apd used across rIFJ| tiple jurisdictiaons, e apparatus 10 may

t her ef orteual 35aMERart34 Bins: IS ARPALAtUsHH] is Rdppted ke connesieddaigine 20 in a

parti CU'J@dwd'r'tHrbggH IO |188d 28 Agithasé sidiah thecawe @l ibBGwaps, JECN@adsSdrewn) havi ng
one end adapted to engage the nale | EC | ead 28 and an opposed end adapted

to engaiseiul Rehakthey aigdreegnised and used across multiple jurisdictions. The
apparatus 10 may therefore be connected to a conventional wall socket (not shown)

20  in a particular jurisdiction using a standard connecting cord (not shown) having one
end adapted to engage the male IEC lead 28 and an opposed end adapted to
engage the wall socket.

Alternatively, the apparatus may be constructed for use in individual

countries. For example, the apparatus 34 shown in Figure 2 includes a male 3-pin

25  plug 36 on its front face 26 which is common to Australia and New Zealand, allowing
the apparatus 10 to be plugged directly into a wall socket (not shown) in those
countries without the use of connecting cords. 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,

30 neutral 32 and earth 34 pins of both the IEC lead 28 and the 3-pin male piug 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
35 atesting circuit 40 which provides for both the ‘no trip’ (156 mA) and ‘trip’ (30 mA)
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electronic components such as LED's 18, 20 and 22, digital display 16 and
pushbutton 24 is clearly illustrated. The logic circuit also includes links 55 so as to
allow the circuit to be more easily modified to suit a particular application. The links

20 53 do not affect the operation of the circuit at all. Again, the particulars of the logic
diagram of Figure 4 will not be described here in any detail.

{ To begin testing, the push-button 24 is adapted to be pressed and held down
for the duration of the test sequence which will now be described in detail.

As soon as the push-button 24 is pressed, a first test sequence (the ‘no trip’

25 test) is initiated which involves bleeding a 15 mA current from active 30 to earth 34
over a period of 1 second, during which 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.

30 Ifthe 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.



allow the circuit to be nore easily nodified to suit a particular
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i f t?‘l%lt reﬁﬁ'é %%°is fol | owed by a "trip' test for testing whether the RCD
will trip when it is 15 required to do so. Throughout the first and second

t est sequenceFhroadHoutitheffirstyumdaecorditest setygendas) 4ll displdgy andnddta atde appar at us
10 disc hﬁerlc? gi%heﬂ'\(m{.iﬁne ggrgjaarlatlug 15%%5%%&%@8 Ev(v)ﬁici;hnﬁstu%w ta%(es approximately 2
minutes) or when the pushbutton 24 is released. When the pushbutton 24 is released
the data is reset to zero but the apparatus 10 does not discharge, thereby reducing
20 the charge time for any subsequent tests.

An advantage the apparatus 10 provides over existing test equipment of this
sort is that during each test, the current is maintained constant regardless of voltage
or temperature. This not only increases the accuracy of the apparatus 10, but also
allows for the addition of extra test stages and the testing of circuit breakers at any

25 desired test current (with a simple change of resistors). This is achieved because the
apparatus 10 employs the use of constant current regulators as opposed to standard
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 voitage diode

30 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

35 asmaller heat sink may be used.
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on © rln \Iledato polsi%ign ?l?/ree so that the RCD being tested is connected and the timing

circuit is reinstated. This position allows the apparatus10 the advantage of testing an

20 RCD with any current rating.

) It is to be understood that there need not necessarily be 3 LED’s 18, 20 and
(, 22. Any means of providing an appropriate visual indication that the apparatus 10 is
charged and ready, that the first test sequence is underway, and finally that the
second test sequence is underway, may be used. For example, the apparatus 10
25 may include a tri-colour LED (not shown) which simply designates a different colour
to the different stages of operation. Alternatively, the digital display 16 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’
30 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:



Rocker switch 25 position four enables the tripping current to be sel ected
15 froma range of 0 to at | east 100mA before being applied to the RCD. This
is achi l.Ltering the resistance of the variable_resistor 62,

gener al | &éﬁg?‘ﬁézég’%ﬁ al (not shown). Once the desired CBF%Z‘HSZGQ‘S@O%"B?ai ned
the rocker switch 25 is to be novedjio position three so that the RCD being
tested is connected and the timng circuit is reinstated. This position

al l ows the apparatusl0 the advantage of testing an 20 RCD with any current
rating. It 4 satligueCrystatDisbzgdl CDpinsteb@ of; onireatiditioh tocthe Ssdigit digitdle 3 LED s
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used. For exagiats stbrage #itaAE 8b tat ifforAfatibM¥udhad the@late 6fd parabatedtED (not
shown) which si %g dﬁSl gnates a different col our tﬁﬁt he di fferent stages
of operati on. 3AGaPMWNEres test wascairied oyl theitest caents, the {rin times@d such

i ndicsa. For gePRi&ant infohhgﬁ&p,ﬁg){]gé sfof: angli gi t display 16, the first digit
may be made to Illum nate when the apparatus 10 is charged and ready for
use, the second digit may illum nate when the first test sequence is
initiated, *anddata Q}R?Utlnieai@'su%a%ﬁ@?%%‘éﬁ PFIRtEF OF ¢RMRYtey Rort The pntghd 22 and
the 3-di gi tal ofitthad cdiipitel douRftheh Be REEPIAIBHdE Bipfinfiut bfHeGioted 2y means.
The apparatus, 10 of the present 1nvention may well include the follow ng
addi tional f etafaimation.\ w0 2006/ 128233 PCTI AU2006/ 000734 11 a Liquid Crystal
Di splay (LCD) instead of, or in addition to, the 3-digit digital display
16; a data S{RdRAKIEEHihe 3ht shBat doWéHgF%ﬁdtQ{h%@ﬁéanhEﬁg%ﬁ]e of a
particular test, a location where a test was carried_out, the test

cur r &ht sappanatus A0 of thepeesenhindersioptaver exisiing yest equipmentrdihe appatajusod st or ed;
and a dat : | r er port. The
printer fi},g;é s@%‘l %@ﬁ}fgg{i @E)bﬁ%ﬁ&é?ar@%ﬁ%g bte tﬁéﬁféggﬂu&d@" "B?@x‘f%@@%ri nt out of

t he st or pushblitroepesationrwithmooeamplex $dadador selectas switchesh isudfdobusly appreci ate t he
benefits_./ ale) , Ny At L [ over existing
t est equ?dpdr%gH@pﬂTﬁlgB@B%%r"gp 8@6%%? in% c}@éiaéﬁggsl ttgég Fli sécﬁ]\éﬁgéé @gnd, can easily
be car riipdudes constsnt currend reguiaters insteasi af glmple resistors to give

15 unprecedented accuracy over a wide range of voltages.

Further advantages and improvements may very well be made to the present
invention without deviating from its scope. Although the invention has been shown
and described in what is conceived to be the most practical and preferred
embodiment, it is recognized that departures may be made therefrom within the

20  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

25 Easytest Pty Ltd
By their Patent Attorneys
LESICAR PERRIN



pushbutton operation with no conplex scale or selector switches, is of
robust construction, automatically perforns the 'no trip' and 'trip' tests
.in sequence, and includes constant cufyent regul ators instead of sinple
resistors to give 15 unprecedented accuracy over a w de range of voltages.
Furt her advantages and inprovenents may very well be nade to the present

Yi nvention wi thout deviating fromits scope. Al though the invention has been
shown and described in what is conceived to be the nost practical and
preferredgrgmgodi mrent, it is recognized that departures may be nade
therefromw thin the 20 scope and spirit of the invention, which is not to
be limted to the details disclosed herein but is to be accorded the ful
scope of ¥ he clAniappasiusior testingn cifewt biepkerranaedted taifitalitdavingali ces and
apparatus. Dated this 1 June 200 25 Easytest Pty Ltd By their Patent
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currdft is equiwherantf the cirtidt reekiztdeesiotadipsiafieg yhd finstiasylthle saidher ei n sai d 15
predeterm ned safety threshold corresponds to the nom nal earth | eakage
trip current ofe¢and testigaytomatieallydnitiated.
2. An apparatus according to claim 1 wherein said first predetermined current
is below a predetermined safety threshold, and said second predetermined
current is equivalent to the predetermined safety threshold, wherein said
15 predetermined safety threshold corresponds to the nominal earth leakage

trip current of the circuit breaker.

3. An apparatus according to claim 2 wherein the predetermined safety

threshold is 30 milliamps.

4, An apparatus according to any one of the preceding claims wherein the
20 apparatus is adapted to be connected to active, neutral and earth of the

circuit at a point downstream of the circuit breaker.

5. An apparatus according to any one of the preceding claims wherein said first

test is carried out over a first predetermined period of time.

6. An apparatus according to claim 5 wherein said first predetermined current

25 is 15 milliamps and said first predetermined period of time is 1 second.



3. An apparatus according to claim2 wherein the predeterm ned safety
threshold is 30 mllianps. 4. An apparatus according to any one of
_preceding clainms wherein the 20 appargtus is adapted to be connec
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11.

12.

13.

14.

An apparatus according to any one of the preceding claims 7 to 10 whereby
if the circuit breaker does trip within 300 milliseconds of initiating the
second test, the second 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.

An apparatus according to any one of the preceding claims whereby if the
circuit breaker does not trip within 300 milliseconds of initiating the second

test, the second test fails.

An apparatus according to any one of the preceding claims 7 to 10 whereby
if the circuit breaker trips between 300 milliseconds and 1 second of
initiating the second test, the second test fails and the time taken for the

circuit breaker to trip is displayed on the display means.

An apparatus according to any one of the preceding claims whereby if the
circuit breaker does not trip after 1 second of initiating the second test, the

apparatus is automatically deactivated.
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14. An apparatus according to any one of the preceding clains whereby if the
25 circuit breaker does not trip after 1 second of initiating the second

test, the apparatus is automatically ggactivated. 14 15. A nethod of

testing a circuit breaker of the type adapted to be tripped when a threshol d
current | eaks froman associated circuit having an active, a neutral and an
earth, said nethod conprising the follow ng steps: (a) performng a first
test wherein a first predetermned current is |leaked 5 fromactive to

earth, sgiggp“ 'Bhe o%?ogttﬁg%%ﬂc&i’Pfeggéeraﬁgiru?ﬂ?{g%%%%ﬁepg? bk Rfppdd" €shol d

current ted to tr e°circui mng a second test
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(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
20 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 automatically performing a second test
wherein a 30 milliamp test current is leaked from active to earth over 1
second;
25 (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;
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30 circuit breaker to trip; and 15 (h) if the circuit breaker is not
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(b) detecting whether the circuit breaker is tripped during the first test;

10 (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 automatically performing a second test
wherein the rated current is leaked from active to earth over 1 second;

15 (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;
(g) 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

20 circuit breaker to trip; and
(h) if the circuit breaker is not tripped during the second test, indicating that

the test has failed.



