1 An Automatic Configurable Relay 5 TECHNI CAL FI ELD The present
invention relates broadly to an automatic configurable relay and to a

met hod for automatic configuration of a relay. 10 BACKGROUND In
the el ectronics industry, devices such fs relays are typically used to
operate machinery and circuits. Such devices typically rely on energisation
or swtching on/off for 15operations. For nmonitoring or control
operations using a contr g| Eﬁi@fnawmﬂgurabwsﬂewual Iy sets
paraneters to be rmnitoreorl1 y the relay. Paraneters may include nom nal
operating vol tage range, over voltage limt, under voltage limt, tine

del ay, phase asymmetry threshold 20 etc. The paraneters are cal cul ated from
a desired working/operating condition which the user also nanually prograns
i nt o5t heTBGHNMNALFBIELEXanpl e, if a user sets the working condition of a
power supply as 240V, an overvoltage tol erance of 5% that has al so been
set, causes the relay to calculate an overvoltage limt of 252V such that
the relay swiTrehpssent inféntighenelatére brosnlyt tor a1l autsimaiigecanéigwiblgeistay ankto a

calculated limt.  As f Ut . e?ﬁp@ , 1f a user sets a 25 voltage range
to 400v,™ tﬂoﬁﬁadea\”fc{/"gft?é:é)ﬁ{;'élﬁrgn{'?n 0 bf&v, an over-voltage limt to 440V, an

asymmetry l[imt to 30V and a tine-setting to 5 seconds, this would instruct
the relay to nonitor a physical input paranmeter of a source on whether the
par dfeter is less than 300V or nore than 440V, or the difference of voltage
bet ween BAGKGROUMSs is nore than 30V. If any condition is net, the relay
de-energi zes after delaying for a tinme-delay of 5 seconds. 30 Thus, in
order to ensure that the relay is properly set, the user is expected to
have know edge the ¢lbetranidsaindusioy, kdaviges onght asorelays pes dipiiady Hispe P otresatsy

the paraneter etc., This_ typically r.equi . i Y, to
manual s rB?C'g'beerXi@Fc%'ﬁug%s#&ég. %J'%legr@g'g%%eﬁey tB ﬁﬁ%@?é‘@ﬂ%ﬁ’ﬂ?ﬂ@b&ﬂﬁ 'f(igron.
Fur t1ser nupegatiocmswr ong setting of the working condition has been found to
result in nunerous erroneous nalfunction reports. There have al so been
i nstances 35o0f erroneous reports in scenarios whereby the paraneter is

al ready not fmEbrfbhitonigg tneonivsldiperations sieinglaycartieo! (alay, tyRieally 02 weehganyly
Aok e e T ESnut g e T oG PTEBY Shid desder

a rel ay udiage smeje, becraditagsimibturidenstitagadingf timeealetdyoplassr asymanedry tgreshold

20 etc. The parameters are calculated from a desired working/operating condition which the

user also manually programs into the relay. For example, if a user sets the working condition

of a power supply as 240V, an overvoltage tolerance of 5%, that has also been set, causes

the relay to calculate an overvoltage limit of 252V such that the relay switches on/off when

the monitored voltage level meets the calculated limit. As a further example, if a user sets a

25  voltage range to 400V, an under-voltage limit to 300V, an over-voltage limit to 440V, an

asymmetry limit to 30V and a time-setting to 5 seconds, this would instruct the relay to

monitor a physical input parameter of a source on whether the parameter is less than 300V

or more than 440V, or the difference of voltage between 3-phase leads is more than 30V. If

any condition is met, the relay de-energizes after delaying for a time-delay of 5 seconds.

30 Thus, in order to ensure that the relay is properly set, the user is expected to have

knowledge on the relay, working condition or possible behaviours of the parameter etc. This

typically requires the user to constantly refer to manuals or specifications, e.g. for setting the

desired working condition. Furthermore, a wrong setting of the working condition has been

found to result in numerous erroneous malfunction reports. There have also been instances

35 of emoneous reports in scenarios whereby the parameter is already not fulfilling the

conditions set by the user due to wrong user knowledge.



SUMVARY | n accordance with a first aspect of the present invention, there
I's provided a 10 relay conprising an input sanpling nodule for coupling to
a source to be nonitored, the sanpling nodule configured to detect a first
val ue of a paraneter of the source to bg nonitored; and a processing nodul e
configured to set a working condition based on the detected first val ue.

15The relay may further conprise the processing, nodul e configqured to
moni tor a worlk§Neg. Mavigw of threabryexk s YRGS BRI Gar?é’f%{?%tlf %‘%ﬁ%‘(ﬂr%ﬁ relay

appl yi Ntarly 4 MeRsliolod alieMltic kenfidigatift ofwbickdytBatcsyeits isdtresarnd lesseors of thke
processing nodul e is capable of instructing a trigger nodule for

t ransmi 3048 PEPRI®MYger signal fromthe relay if a detected second val ue of
the paraneter is outside the working range. 20 The paraneter may
conprise one or nore selected froma group consisting three phase voltage,
si ngl e phase voltage, single phase current, phase angle, phase frequency,
power, tS€ORMIARY' e, resistance, digital signals. 25The relay may further
conprise a switch elenent and wherein the transmtting the trigger signal
may conprise switching on/off the switch el enent of the relay. The

threshol d | evgl ag@tabiseccannld Grdfaspebner &rd phisedt isentiodOffleee tidpesiidddia
| evel may be based on a predeterm ned val ue. The processi nﬂJ modul e ga% set
t he Wor KicHy SURRIISINGoAN R GABWRIRg Madster {98 CPURIng tond GPUrC8EF e MREEYEdt I"Snal

i nput  MBYLRRINGASBEALIB LARMIYHEH tBCAdt¥at A Gifst VENR NSt parairietsradt ihepsdurceayo the
based on a powering up of the relay.

3 : .
monitored; and a processing module “configured to set a working condition based on the

detected first value.

15 The relay may further comprise the processing module configured to monitor a
working range, the working range being generated based on applying a threshold level to
the set working condition; and wherein the processing module is capable of instructing a
trigger module for transmitting a trigger signal from the relay if a detected second value of
the parameter is outside the working range.
20
The parameter may comprise one or more selected from a group consisting three
phase voltage, single phase voltage, single phase curmrent, phase angle, phase frequency,

power, temperature, resistance, digital signals.

25 The relay may further comprise a switch element and wherein the transmitting the

trigger signal may comprise switching on/off the switch element of the relay.
The threshold level may be capable of being set by a user.
30 The threshold level may be based on a predetermined value.

The processing module may set the working condition based on an instructional

input.
35 The instructional input may be based on a user activation.

The instructional input may be based on a powering up of the relay.



The relay may further conprise a toggle configured to allow a user to
adj ust the working condition. 5The relay may further conprise a display
configured to display a fault based on transm ssion of the trigger signal.
The relay may further conprise a storage nodule for storing the set working
condition. 10 In accordance with a second aspect of the present
invention, there is provided a nethod for autonah%c o nfigurankqgfaﬁtﬂe
rel ay, the metheottlayomeyifuithey eouiserR) tease caniigired 1o 383t Ao ds% o Ope”
noni t or ed: .. .1cally detecting a first value of a paraneter of the
source;%gﬁgﬁg%?ﬁﬁﬁgga wor ki ng condition based on the detected first val ue.
15 The nmethod may further conprise nonitoring a working range, the working
rangg bei ng oRNCIALLthIRAReC BB/ biisdiaf Bl (d eicplayt @ faie bastd on
wor ki'ng condition; ‘and'transmtting a trigger signal fromthe relay if a
det ect edrassoissibnef|theetrigaet $igNPar anet er i s outsi de the working range. 20
The paraneter nmay conprise one or nore selected froma group consisting
t hree phase voltage, single phase voltage, single phase current
angl e, phase Fheedelenoyay perkar, canepiser at BPEAIS, B'g’ldglPa&(‘fe? S TR Bg%g'ﬁg
25The trﬁﬂﬁﬁ% ting the trigger signal may conprise switching on/off a
switch el'enent of the relay. The threshold | evel nmay be set by a user.
30Th® t hreshol d | evel may be based on a predeterm ned val ue. The setting of
the working C.ﬂ%cb}dahcgﬁn\gtrpﬁ RR56RE a8PIbf it bfdseht pRBhtidrAkre i§ipeovided a

e

i nstructional 1nput na ased on a user activation. .
method for e?utomatiglconfiguration of a relay, the method comprising coupling the relay to a

source to be monitored; automatically detecting a first value of a parameter of the source;

and setting a working condition based on the detected first value.

15
The method may further comprise monitoring a working range, the working range
being generated based on applying a threshold level to the set working condition; and
transmitting a trigger signal from the relay if a detected second value of the parameter is
outside the working range.
20
The parameter may comprise one or more selected from a group consisting three
phase voltage, single phase voltage, single phase current, phase angle, phase frequency,
power, temperature, resistance, digital signals.
25 The transmitting the trigger signal may comprise switching on/off a switch element of
the relay.
The threshold level may be set by a user.
30 The threshold level may be based on a predetermined value.
The setting of the working condition may be based on an instructional input.
The instructional input may be based on a user activation.
35

The instructional input may be based on a powering up of the relay.



35 The instructional input may be based on a powering up of the relay. 4
The nmethod may further conprise displaying a fault based on transm ssion of
the trigger signal. The nmethod may further conprise storing the set working
condition. 5 In accordance with a third aspect of the present

| nvention, t ey AftheR ERIBALE Qisplandad liauldeaseastotagsmissidnuh thavi ng
stored thereon conputer co means for instructing a processing nodule of a

rel ay t driggegsignel-a met hod for automatic configuration, the nethod
conprising automatically detecting a first value of a paraneter of a source
to be 10nonitored; and setting a working condition basecﬁh9 n the detected
first val ue. The methof mayduﬁlpﬁncemméea@ﬁ%%t%ﬁ“@9('8?%&%“ i um may have the

met hQd further conprising nonitoring a worKking range the morking range

bei ng generated based on applying a threshold | eyel ﬁ L @ p}pd'
condi tion; anlg agcerdaricet Vitly aathire pect of iraPreseGmMMENHR Fay | P det ect ed

second v f | Pe@lishailing Beretinetaty camgeer BiRleEReans for
DESCRI P &dﬁ"&é LFEW%ZC‘SEXg | e enb%dl Frents the | nv.e %onﬂﬁur}%}“ be

better unstescing aderasrssingarpdyfe Qbﬁd?'éhtto Fée%'FF‘ea(f'FEtB? PP e art
fromt hethg%étf?%@&ﬁwgﬁg} Sﬁoﬁ\%ﬁ&fﬂy Ql\%}]é%ﬂng BYfirstaiuef of exgarpineteo of 3 soard to e

conjunction w ure 1(a) is a
schertat | mouitcagd; aﬁﬂdlﬂettlmgtar\wr%ﬁ‘@ @“?"@P%\?aﬁﬁj %{hthéfgf‘ﬁ?feéj tlQ:F%tq’e!ﬂ]ﬂ?od| ment
Figure 1(b) is a schematic circuit diagramillustrating the relay in the

exanpl e enbodi nent. 30Figure 2 is a schematic diagram.illustrat]
I nt (ranr) face al | Ol r@naaqtge%eqct@b@etdata storage meglu n9ay rRave e n?ettfm&? fAher

comprising monitoring a working range, the working range being generated based on
applying a threshold level to the set working condition; and transmitting a trigger signal from

15 the relay if a detected second value of the parameter is outside the working range.

BRIEF DESCRIPTION OF THE DRAWINGS

20 Example embodiments of the invention will be better understood and readily
apparent to one of ordinary skill in the art from the following written description, by way

of example only, and in conjunction with the drawings, in which:

Figure 1(a) is a schematic diagram illustrating a relay in an example

25 embodiment.

Figure 1(b) is a schematic circuit diagram illustrating the relay in the example

embodiment.

30 Figure 2 is a schematic diagram illustrating an interface allowing a user to set

threshold levels in an example embodiment.
Figure 3 is a schematic diagram illustrating a relay in an example embodiment.

35 Figure 4 is a schematic flowchart illustrating a method for automatic configuration

of a relay in an example embodiment.



threshold levels in an exanpl e enbodinent. Figure 3 is a schematic di agram
illustrating a relay in an exanpl e enbodi nent. 35Figure 4 is a schematic
flowchart illustrating a method for automatic configuration of a relay in
an exanpl e enbodi mant S Figure 5 is aschematic flow diagramfor broadly

i[lustrating FE@J btéaﬁbﬁfan@rn&xamglraﬂﬁmf b SBM ﬂlut;matuﬁgwenml@@asm argan
nodul e of Fi es 1 (a) and 1(b) in an exanpl e enbo rrent DETAI

DESCRI PRXENPlary firmesaseniPrethentigapsRig gl Pl EIT Sl Gl iaElee"&ﬁ"p'e
aut omat igeRinkaur abl e relay and a nethod for automatic conflgur ation of a
relay. 10 I n exanpl e enbodi nents, a relay can be provided to detect a

paraneter value of a source to be nonitored and to autonatically set the
detegted value as a working condition for the relay. The relay can access
pre-set or user-set one or nore threshold | evels and apply the threshold

| evel s tRETAB-ERPESERIPINANti on to obtain a working range. The relay 15

noni tors paraneter values of the source to be nonitored against the working
range and if the value is outside the working range

. , t |
transm tted. By espadiplestedessabetRelow 48 Flg'PY'Q%gP al Cﬁ‘?éicg‘%Sh% g:‘relay

ener gi Si iy DhefydsAibhbicdolratisiib #Rigo on or swi t chi ng off)_a swi t ch
el enrent of the relay. In one exanple enbodinent, a toggle, e.g. in the form

of aOUslidable door, is provided to a user to toggl e betvveen an

"auto-setti ngn%HpWéﬁbbmﬁme%@, a%% ﬁrbeaprféﬁawm uet@aﬂ a 'pardmEter etié bhg
configuration no I'n the exanp he user slides.to the

"aut o- se&qurqegt%wﬁ]mogmraﬂwﬁ tm@mat@eﬂx F‘?\tgtge (Sijeé’t"%jj V%\“‘?/BF Eafrkngadiigh

over - vol,ages |didy trneaRINNERT 2@kt 3L skt & liseraBt 8By BIBRENE thieghbidaadonand
time setting can be automatically configured for the rela EE grrpl
enmbodi nezrply thei thresholh levelsdodhe \Wk*ﬂaéﬁqnélt'av te Qbtaigy & \éfef‘ﬁ%graé‘tge &t

val ugy of QRGO hafifded PHIEs Sratha BBLRES o I MESiforad abaipst thé workmd wasgeaand if
processing the det ected values to self-recogni ze setti rr%q of a vol tafﬂﬁ?
and

range, pihe-wiye & evtsigs) thagworkingi tanganaeﬁ”%‘m $igp@ i’ tRns! /e, ©fF

time SEtéMB&flmé‘ﬁtt ®e fr@ﬁe?"g@ﬁél%n“rpﬁggﬁeh&g%%’ ortcﬂheerﬁ@bi%MQC(érg teiting onhhe
paramet er val ues description herein, a rel t%dcan be an energ;,1 %abl e

coi |l devswitchingzaff) @@wltph@em%]t of the relay. In one example embodiment, a toggle, €.9
form of a slidable door, is provided to a user to toggle between an “auto-sefting configuration

20 mode” or a conventional “manual-setting configuration mode”. In the example embodiment,
when the user slides to the “auto-setting configuration mode”, settings of e.g. a voltage
range, an over-voltage limit, an under-voltage limit, an asymmetry limit and/or a time setting
can be automatically configured for the relay. In the example embodiment, this is carried out
by the relay self detecting at least a value of one or more input parameters through an input

25 module and processing the detected values to self-recognize settings of a voltage range,
pre-set over-voltage limit, under-voltage limit, asymmetry limit and time setting. After the

working range is set, the relay can monitor the parameter values.

In the description herein, a relay can be an energisable coil device that can include,

30 but is not limited to, any device that can be switched/powered on and off such as an
electrical relay or other electromechanical switching devices, components or parts. An
energisation event of an energisable coil device can include, but is not limited to, an

electrical powering on/off of the element and/or a mechanical switching on/off of the element.

35 The terms "coupled” or "connected" as used in this description are intended to cover
both directly connected or connected through one or more intermediate means, unless

ctherwise stated.



30 but is not limted to, any device that can be sw tched/ powered on and
of f such as an electrical relay or other electronmechanical swtching

devi ces, conmponents or parts. An energisation event of an energi sable coil
device can include, but is not limtedgo, an electrical powering on/off of
the el enment and/or a nechanical switching on/off of the el enent. 35The
terns "coupled" or "connected" as used in this des‘ir.tigﬁti.onl.a e ésnctriggggg to
cover both dinecdascyplionirssindepyobe. ¢ RFAR BATPRS SIRICTLHY BIPIGHY &

i nt er nedj, rEhrﬂ?%H@/or HiRkEsHal 8bd8fioMsIRatsipRiAR€ on data within a chhputte seem@yiooan
herein may be, in certain portions, explicitly or |mr)1I fnm“ﬁ descrlg)da‘,ﬂqiI as
al gor i t rRieCtEoRly eiFcuity Toese ROTHE Lese 'OPﬁﬁ”dé’ﬁé‘Pﬁ‘ftE’ BnORRIPECW Fii Ao E Y
conput er, IRNDT hoRE il if Ghé Gitbfmatiohfdatd probResifgy alrgofor ieffitient desaritiphi Ans
and/ or functi'onal operations are usuall skilled in

_ ] g Yy 5 used byt osg L esir%ﬁe
i nf or matalgoritenatia gsPeEdY sPAWGRIG 3 SelircoBsiFleRt aFUEHES Of iSHPSJRAIIAR 19 PG4T ERm i s
general | r%s&lﬁlﬁte':ﬂ&)rﬁﬂnﬁ sl caORSILEE PRYsicHP iemiuRatiohs ot pygsidabgdantiies osuah
desired result The algorithm c steps can include Eh?'SJ al mani,p Iatfér(?gds of
physi cal agelgsiricali Bwgnsticcar grlica) é@ﬂ?'ﬁ&&P?b’F‘rﬁ%rﬂﬂﬂ% gre 0%??3’3\ odi RdyeTed
capabl e &Jmﬂ?ﬁé&%oﬁ%gfe@idand sRBRNEd In@dipultansf erred, conbi ned, conpared, and
ot herwi se mani pul ated. 10 Further, unless specifically stated

ot he¥0wi se, and would ordinarily be apparent fromthe foll owing, a person

skilled in the,f#d Wikds arRRSI24EeH AhetWiNeousRUId beiifirigseatpparent from
specification, discussions utilizing terns such as "

) scanni "
" cal cul ahenfgllowingetae PRisaNngfilled jne dhey @y gril! ap@é@?@ﬁ%ttpﬂbﬁ,’mu%#i@?i ERg
"out put tinQisica@d didtRissibke utififiPlerhr® %hl 889 ‘SangOCRIBRRtIAF, “déteamining”,
instructing processor/conputer system or sinilar el ect ronhc COCESSES
ci rcui t / teRiacieg’c @eperaing’, IniiaiZingan PHIPVEING s ARF e Wee TG AN AT PIRSCH S a
repr gsented ; as B biodbstH@bhblitef Sy Mbinon sinfir éRmebhidagrcayaéwoa/cohporanher
data simlarly represented as physical quantities within t hle @/%gem ar.n
ot her i nthet maninyiptey pesefses anNdnisIsiymg Hase r%f?@ﬁ?'&?fw d& RYasal Nt
descri pt iheme%gﬁ&odéy%ﬁén@%ﬁé oftir QMBNLInflaNY e edpRsRaIBhsidal Rearittieaiwitirt the
steps of the descri‘bed net hods. Such apparatus nﬁé be sgem fically

const r ucs¥sterh oF otheeinfRimatierstorroe; aNSTRIBHBR ST digplanggY! fi se a general
pur pose conputer/processor or other device selectively activated or

reconfi gured b%/ a conputer programstored in a storage rrer?‘oer.. 'g[lge f
al go?d t hns and %iidgiﬂrg’B@n alsaclisdnsgs RelpPEaT dgviee/apParaiisdPERETMINg BESIPR% " any

particul gl ey WirBHs CSucht AMparaildAlad bdSspetifically donsiRicédfd thdplrpgssteofal
pur pose devi ces/ machi nes may be used inh accordance with the teaghin

S.
herei n. et methadsy €F ynay FeMBHses B 8RG8 PBIPOEE SOEMULET PR STV PL 8N paTAtus
to perf Ogﬂé&nslyn?éﬁbé‘t@d%rergéod?pﬁre!aebﬂS%'oh%teH;ﬂo@@ﬁﬁ Eofd ini & stdBagsl brenideed
that the_description also inp |C|_t|dy covers a c_onputerﬁéo prgq(gr‘g{a .|Lg rt hat
i t woul dThe aidosithms laad dispaystdasstibad hereinmatenaelsindeslly FEateAdpP ﬁ%@}c & put
I nto,eff 8&mﬁfﬁér PPHREF pré‘r%g; Itli% uMiidrbtob8 tRRRJeREIABEPCED evided/ATgRINEAM AL Y

of progra anguages and codi ng can be used to I nplenent the teachings
of the dbscysegt inoﬁcmgmqe. with rtBeiepchipge h@Eﬁ'l’E)uf‘E‘?mﬁ?‘{r%’r atggi ‘Fc’nﬁBHtho@aB &is
Ploz)wlsi vru %ﬁ%&%lﬁa&éﬂ&i@@%éé}%éﬁo E&mrﬁﬁhefrrllé?%cﬁﬁgp§ﬁ1@y weeiediréd erent control
parting rromthe scope of the invention. 35
In addition, it is submitted that the description also implicitly covers a computer
30 program, in that it would be clear that the steps of the methods described herein may be put
into effect by computer code. It will be appreciated that a large variety of programming
languages and coding can be used to implement the teachings of the description herein.
Moreover, the computer program if applicable is not limited to any particular control flow and
can use different control flows without departing from the scope of the invention.
35
Furthermore, one or more of the steps of the computer program if applicable may be

performed in parallel and/or sequentially. Such a computer program if applicable may be



7 stored on any conputer readable nmedium The conputer readabl e nedi um may
I ncl ude storage devices such as magnetic or optical disks, nenory chips, or
ot her storage devices suitable for interfacing with a suitable
reader/general purpose conput er. The copputer readabl e nedium may even
i ncl ude ﬁoﬁélg H‘ﬁ th{%‘r'(‘réa@a%léwanlmfm@l complfee réaddilen etednins ysdyemclude

s nedium s S

W reles exenplified in bluetooth technol O@é The c z?e@c%%
program Sm’@geId@a@é%lSw’ma%%@@ﬂ?@dobwt!&a%@r?‘f%ﬁn%"?% s, 8¢ PREL 0SS JRE5r s
in an ap&ﬁt%@rg%r iNeHaGAg vbuﬁ%eétﬁt'abrelt hadstgaferaf plrpesslesmpufeed ThetdvattmiterThe

exanple e I ments may al so npl enment ed as hardwar e
modul e ugaéatﬂ@:mdwnanamwm@%? tWigssMgANE £t 3§§Xﬁfngﬁfdet§’lt Weweﬁgrl?gr&%tent s
or medul ﬁ/%fenll: Ofr GHABEY SneduriRkh eas”@ﬁénbﬁsfléﬂmﬂr SRAS tuammg)g@r ght adongruter

di screteelectronic conponents, or it can forma an entire

el ect r orprogrEm when leaded and exacylpd on sy hlegsagst ‘?@CF'YFEI% 154 24 FREFAVS
(ASI Q). aP@Jrﬁ%lﬁ?rlﬁérlt kr?éisrbﬁs bRe ABbcriteliimatsty st and that the exanpl e

enbodi ment's can be 1 npl emrented as a conbi nati on of hardware and

sof tware 15nodul es. : Figure 1(a) is a schematic diagramillustrating
a rel aly ' ”l any ﬁ% Iee@%%rﬂ”f‘e‘?ﬁs mdy bRE KX anplemeptdaods rl’e;‘rlﬂwartehmodelleayAr s a
control relay

e relay 100 is confl%redto he cour{:l) %asg%ceto
be nifni tmpédesa@ﬁua@w@at haré@afﬂma@bd%%@d BB Vi ofBer, e PR LUPEE®I 10
The rel ay nﬁﬂ’é' | géemhpRim&igy Qs igRallRIdRstRdte efectrbnit lkemponerds, t o
be noni torg%% Sﬁlﬁ&%ﬁé rﬁé‘r@s a spcrrrnerrat i C I?:?rragu?t di a ram il Est rat%?%éf he

rel ay 100 ltrrcétfhé)r@xanﬁﬂ@'br%@d‘l Relie. elegronic circuiy sugh, @s &3, APPIC

the rela ORPLitS n Ribkd NG thE Qllll%d@@tﬂmbetﬂrat ®hea example
pr ocessi %g%g dd)t 9%11%2 %r%%g%r;%ng nodul e 101|| S cgﬁ%@ to_a se

LN
nodul e 1e®bocﬂrmen135 cam alse rPec JuprBENied 8S LR FOMRIRAIeN g arefh@’dprs&&‘évgsr ng
nmodu} 1% li§gfurther coupled to a trigger nodule 105 that can control a
SWtc fent 208 of the rel ay 30 100. The input sanpling nodule 104 can
couple to the source 110 using e.g. leads L1, L2, L3. A power supply nodul e

102 is provi d?%ﬂ}é’ Relay d?r%\“ﬁdtrctd?aérlaﬁr MastratHy @%mpmemr éxahfrplélmmtrodlrmntloo
The relay 100

otlona onprise a teach m)dulelgl)j ld ft ({1&)
processi hgthsmmlelmb@@men é"ﬂﬁr IR A SHWObFRLEN. dgetsiay ! 16f°?&9u6% in a
present ?g 3GHeR A5 %@LE f’osb§l EHith WO PNl hiteide-phage rp@lrvéy srl@rﬂy my vaktsge be

coupl ed rogr amma Ic controller (not shown r eedback., 8
20  source 110. The relay 100 can detect values of one or more param ers 0 the source to'be

monitored.

Figure 1(b) is a schematic circuit diagram illustrating the relay 100 in the example

embodiment.

25
In the example embodiment, the relay 100 comprises an input sampling module 104
coupled to a processing module 101. The processing module 101 is coupled to a setting
module 103 that is in turn coupled to a user interface 108. The processing module 101 is
further coupled to a trigger module 105 that can control a switch element 208 of the relay
30 100. The input sampling module 104 can couple to the source 110 using e.g. leads L1, L2,
L3. A power supply module 102 is provided to supply power to the various companents of
the relay 100. The relay 100 may optionally comprise a teach module 113 coupled to the
processing module 101 for instructing the processing module 101 to obtain a present sensed
parameter as a working condition. The relay 100 may also be coupled to a programmable

35 logic controller (not shown) for feedback.
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30
The processing module 101 can comprise a microcontroller U1. U1 can be

implemented using e.g. STM32F100C from STMicroelectronics or LPC1114 from NXP.
Other components may be provided connected to the microcontroller as a supporting circuit
to enable the microcontroller to function. It will be appreciated that the supporting circuit can
35  vary depending on the type of microcontroller selected for implementation. In the example

embodiment, the processing module 101 functions as an intelligent process element that
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30 Therefore, in the example embodiment, the processing module 101 can set a
working condition based on input from the input sampling module 104 and the processing
module 101 can set a working range based on applying the one or more threshold levels to
the working condition, the threshold levels supplied via the setting module 103. If a
monitored value of the parameter of the source to be monitored falls outside the working

35 range, a trigger signal is transmitted. The trigger signal can be transmitted by the processing
module 101 instructing the trigger module 105 to control the switch element 108.



151 n the exanpl e enbodi nent, the power supply nodule 102 functions as a
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With reference to Figure 1(a), numeral 109 at leads L2, L3 denotes an external
source of supply voltage for the relay 100. In this example, the source of supply voltage is
the same physical input of the relay 100 (i.e. at leads L2, L3). However, it wili be appreciated
that it is not necessary that the source of supply voltage to be the same as the input to the

35 relay 100.



Therefore, in the exanple enbodi ment, the relay 100 can function as a
control & nonitoring device for nonitoring physical input paraneters and to
automatically determ ne the condition of the physical input paraneters,
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25 transceiver, a Serial Port transceiver etc.

Therefore, in the example embodiment, the relay 100 can function as a control &
monitoring device for monitoring physical input parameters and to automatically determine
the condition of the physical input parameters, i.e. whether the parameters are meeting one

30 or more threshold levels set by a user. The relay 100 can reflect that status in terms of a
digital form/feedback. This may be a trigger signal in terms of “closing a contact” or “opening
a contact’ if the switch element 208 is an electro-mechanical relay or in terms of *ON" or
“OFF” if the switch element 208 is a solid-state switch. The relay 100 can be powered by a
separate source of supply voltage or share the same source of supply voltage as the
35  physical input parameters of the source to be monitored. In the example embodiment, the

power source is preferably a three phase power source, although other kinds of power



Thus, in the described exanple enbodinents, the relay is capable of setting
a working condition based on a detected value of a paraneter of a source to
be nonitored. A 30 working range can then be set based on applying a
threshold level to the set working condbtion. If another detected val ue of
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fromthe reﬁ T visual indication to the user. Figure 3
is a scmtlematlogduragﬂdﬁm pi @JEﬁCF awrr%(%lc} BPWSS- 302 in an exanpl e enbodi nent.

35 The relay 302 functions substantially identical to the relay 100 in
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working condition based on a detected value of a parameter of a source to be monitored. A
30 working range can then be set based on applying a threshold level to the set working
condition. If another detected value of the parameter is outside the working range, a trigger

signal can be sent from the relay. This may include a visual indication to the user.

Figure 3 is a schematic diagram illustrating a relay 302 in an example embodiment.
35  The relay 302 functions substantially identical to the relay 100 in Figures 1(a) and 1(b). The
relay 302 additionally comprises a toggle 304 in the form of a sliding door. The toggle 304

can allow a user to toggle to using a set of manual controls 306 for manually
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20such device e appreciated by a person Skl#|ed in t he
art that footahmftectaai 386V dnbezetiana w&tlnguw'ﬁltlensthﬁear%et RERN Hée%éa&ef ic

enbogjI me%t b‘é”1t0|€'/oe'fc departing fromthe spirit or scope of the invention as
br oa Cri bed. "The present enbodi ments are, therefore, to be
25considered in all respects to be illustrative and not restrictive. 15

Figure 5 is a schematic flow diagram 500 for broadly illustrating an algorithm of an
exemplary firmware for the processing module of Figures 1(a) and 1(b) in an example
embodiment. It is noted that step 512 may be the first step depending on implementation of

20 how the working condition is obtained by the processing module.

At step 502, when a power supply (at numeral 109} is available to the relay 100, the
processing module 101 reads the threshold settings (e.g. +10% for over-voltage; -10% for
under-voltage). At step 504, the threshold settings are translated to root mean square values

25  and stored. At step 508, the processing module 101 samples the analog to digital conversion
(ADC) value of the detected parameter value at numeral 110 (L1,L2) in 200us intervals. At
step 508, the ADC sample values are processed, in true root mean square calculations. At
step 510, the parameter value at numeral 110 (L1,L2) is translated in equivalent root mean
square value as well for comparison with the settings later.

30

At step 512, when it is detected that the teach module 113 is activated, the
processing module 101 recognizes the activation as a “learn signal” from a user to instruct
the relay 100 to store the instantaneous root means square value of the parameter value at
numeral 110 (L1,L2) as a nominal value working condition (e.g. the processing module 101

35  reads nominal value as 300V) and a Nom LED (a LED signaling normal operations) is turned
ON by the processing module 101. At step 514, the processing module 101 compares the
threshold settings (e.g. of the user interface 108) against the detected parameter value (root



CLAI M5 1A relay conprising, an input sanpling nodule for coupling to a
source to be nonitored, the sanpling 5nodul e configured to detect a first
val ue of a paraneter of the source to be nonitored; and a processing nodul e
configured to set a working condition kgsed on the detected first val ue.

2. The rgel $r¥ a{f}t?ar& b%h@ﬁ% deferfilid ik refaHlﬁé e [heﬁ%??ﬂhb%‘r %eté@lb%n&h@ﬁ@ﬁﬁthég

nmodul e ¢BR tor a work

geger at embttb@ed a)mrmnplnycpfmgepasmnse@ﬁbuﬂe |sy&@m ete@qe%mgﬁg ds o rg%q(:@f%gﬁﬁ on:
an
trigger triggt MRS 104150 P IS RSRIPisTRLlel R EmAiBBRM Peif bd etdclict ing

ransm trigger signal fromthe relay if a
det ected second val ue of the paraneter Is outside the working range. 15 3.

The relay as ﬁé@ﬂemid id Ny aQéﬁ ﬂ*\ébe(‘f:o?loﬁél@dm()b LiRistratin1e4 EhBthbhe fd?akalspiic

conpri ses one nor e sel roma group consisting three phase voltage,
single pd:mgumnd:m atje,reBynylap expawie embpdiment. i siep é%ltée rﬁ'ﬁ&é\‘gcw% Hutney,

power, gp [35 ye md’r@g{e%lt gﬂC%ﬁPdh@i talscst 98ak Sof 20pdtaméfte sretrry saarcel i med

in any o‘ch clai s conprising a swtch el enen

wher ei n autemtticaly vetetiedgAt $tep #P6 gaevorking sanditiensy petelased; A Fhen@etsﬂngfTstt he
switch el er\rrent of the relay. 255.The relay as clainmed in any one of clains
2 to 4, Y#etein the threshold level is capabl e of being set by a user.

6. T relay as claimed in any one of clains 2 to 4, wherein the threshold

level is baseﬁj] the above described example embodiments, an automatic setting mode can
be provided to a user in that the user is not required to set a working condition for a

relay. This can advantageously reduce problems associated with manual setting of e.g.

working conditions. This can also provide a plug-n-play device for novice users. Such a

15  device can enhance user-friendliness and have simplified user interfaces. Furthermore,

a toggle can be provided to allow the user to carry out some manual adjustment/fine-

tuning. Thus, optimisation can be carried out if needed by the user. The inventors have
recognised that the described example embodiments can be applied to control relays

and timer relay products such that a larger number of users can be attracted to using

20 such devices.

It will be appreciated by a person skilled in the art that other variations and/or
modifications may be made to the specific embodiments without departing from the spirit or
scope of the invention as broadly described. The present embodiments are, therefore, to be

25  considered in all respects to be illustrative and not restrictive.



on a predeterm ned value. 30 7. The relay as clainmed in any one of clains
1 to 6, wherein the processing nodule sets the working condition based on
an instructional input. 8. The relay as clained in claim7, wherein the
instructional input is based on a user qg85activation. 16 9. The relay as
claimed gimfti m 7, wherein the instructional input is based on a powering
up of the relay. 10. The relay as clainmed in any one of clains 1 to 9,
further conprising a toggle 5configured to allow a user to adjust the

wor ki ng qcondif 4y, corddrisinghe relay as claimed in any one of claims 2 to 10,
further conprisirig a display configured to display a faul_tt b@s%d on_ .
transni ssi on a¥ inpHesamplijgemodyigfar couring  terk sprg o 28 MeaIeES MR SARP'BHe of

cl ai gs Jmé&sééonf%;wédhsrdemfﬁ@ L DGe 3 AR NBAHE Sodres teboiondoretearset
wor king condition. 13. A nethod for automatic configuration of a rel g%d t he

met hod conpr i&Prgeseo@padvle comigpedalp $&5 & WerinG EoNPBIRebFREH; b ilEgdete
15autormfpr§tc\%|l{<ey detecting a first value of a paraneter of the source; and
setting a working condition based on the detected first value. 14. The
method as clained in claim13, further conprising,

2. The relay as claimed in claim 1, further comprising,

10 the processing module configured to monitor a working range, the working range
being generated based on applying a threshold level to the set working condition; and

wherein the processing module is capable of instructing a trigger module for

transmitting a trigger signal from the relay if a detected second value of the parameter is
outside the working range.

15
3. The relay as claimed in any one of claims 1 to 2, wherein the parameter comprises
one or more selected from a group consisting three phase voltage, single phase voltage,
single phase current, phase angle, phase frequency, power, temperature, resistance, digital
signals.

20
4. The relay as claimed in any one of claims 2 to 3, further comprising a switch element
and wherein the transmitting the trigger signal comprises switching on/off the switch element
of the relay.

25 5. The relay as claimed in any one of claims 2 to 4, wherein the threshold level is

capable of being set by a user.

6. The relay as claimed in any one of claims 2 to 4, wherein the threshold level is based
on a predetermined value.
30

7. The relay as claimed in any one of claims 1 to 6, wherein the processing module sets

the working condition based on an instructional input.

8. The relay as claimed in claim 7, wherein the instructional input is based on a user

35 activation.



nonitoring a working range, the working range being generated based on
applying a 20threshold | evel to the set working condition; and
transmitting a trigger signal fromthe relay if a detected second val ue of
t he paraneter is outside the working raage. 15. The nethod as clained in

any one of clfjghedy3 Eocléﬁed""f?\efzﬁlnﬁ‘ 7 hehdranatmt istrd&iok@NMHpuUS &S based @n Bor e
sel ected froma group consisting three phase voltage, single phase voltage,

si ngl e pivavesnguprodiie reffilase angl e, phase frequency, power, tenperature,

resi stance, digital signals. 16. The method as clained in any one of clains
14 to 15, wherein the transmtting the 30trigger signal j ses SWItChI ng
on/of f alGswi tTe edlayr@st claimeadhia ARy Hpe off glaimg Fﬂalghg‘dﬂ}% %qr;;g‘?r‘r?ﬁ‘@ Rroges one

of Clsal Bonfidurkd d BioWBEEEH B dofit inBIRSTRAL dohdis, 1S set by a user. 17 19,
The met hod as clainmed in any one of clarns 13 to 20, wherein the setting of

t he working condition is based on an instructional input. 20. The nethod

as clairpd | r}I'Iﬁ‘é ?él%%g clé{m\%Bthar‘?yhgné 8 tclditRs I20RRH 01 fiper icdmbasiag 0isplayser
5acti vati on. as claimed in claim19, wherein the

i nst ruct¢%‘ﬁ9¢reﬂrh?)dlspha¥ aﬁa@baa%ﬁdoaﬂmﬂmw@ Qfﬁh%mg@ﬁ"es'g’éqfay 1022. The net hod
as clainmed in any one of clains 13 to 21, further conprising displaying a
fault based on transm ssion of the tri? ger signal 23. The net hod

cl aitfed 1% anjheormianes RiMeg in P00 f:@rna?nértocbhprPE?rngmgP%?'”%& ?tHE’F‘g&et
wor ki ng GeR4L FérQoringhe set working condition.

13. A method for automatic configuration of a relay, the method comprising,
coupling the relay to a source to be monitored;
15 automatically detecting a first value of a parameter of the source; and

setting a working condition based on the detected first value.

14. The method as claimed in claim 13, further comprising,
monitoring a working range, the working range being generated based on applying a
20 threshold level to the set working condition; and
transmitting a trigger signal from the relay if a detected second value of the

parameter is outside the working range.

15. The method as claimed in any one of claims 13 to 14, wherein the parameter
25 comprises one or more selected from a group consisting three phase voltage, single phase
voltage, single phase current, phase angle, phase frequency, power, temperature,

resistance, digital signals.

16. The method as claimed in any one of claims 14 to 15, wherein the transmitting the

30 trigger signal comprises switching on/off a switch element of the relay.

17. The method as claimed in any one of claims 14 to 16, wherein the threshold level is

set by a user.

35 18 The method as claimed in any one of claims 14 to 16, wherein the threshold level is

based on a predetermined value.



24. A conputer readable data storage nmedi um having stored thereon conputer
code neans for instructing a processing nodule of a relay to execute a

nmet hod for automatic configuration, the nmethod conpri sing:

automatically detecting a first value gff a paraneter of a source to be

moni t or e, a“ﬁne%%ﬁ%oh' A9 RN Iﬂ | 8% 6RE & tlMis basemwitdieindae etied 6fi thet
val ue. 25. The conputer readab ata storage nediumas clained in claim
24, whervarking gengiderhisdPased PRED "&SWﬁV‘P’?ég‘p“t moni toring a working
range, the working range bei ng gener at ed based on applying a 25thr eshol d
| evel to the set working condition; transmtti tri
si gnal f4lom tHe methag aﬁﬁ'%“ﬁ%ﬂb‘é@‘@ﬁ%éﬂ'@ﬁ%”\ﬂﬁ 'Gétf%?{'of‘ﬂé”%g?samegr 3 User
out sicde Jdneanpr ki ng range.
21. The method as claimed in claim 19, wherein the instructional input is based on a

powering up of the relay.

10 22 The method as claimed in any one of claims 13 to 21, further comprising displaying a

fault based on transmission of the trigger signal.

23. The method as claimed in any one of ctaims 13 to 22, further comprising storing the

set working condition.

15
24. A computer readable data storage medium having stored thereon computer code
means for instructing a processing module of a relay to execute a method for automatic
configuration, the method comprising:
automatically detecting a first value of a parameter of a source to be monitored; and
20 setting a working condition based on the detected first value.

25. The computer readable data storage medium as claimed in claim 24, wherein the
method further comprises,
monitoring a working range, the working range being generated based on applying a
25  threshold level to the set working condition; and
transmitting a trigger signal from the relay if a detected second value of the

parameter is outside the working range.



