1 ARelay Wth An Internediate Alert Mechanism S TECHNI CAL FI ELD The
present invention relates broadly to a relay wwth an internedi ate al ert
mechani smand to a method for internediate alerting in association with a
relay. 10 BACKGROUND In the electronics industry, devices such as
relays are typically used to operate mekchinery and circuits. Such devices
typically rely on energisation or switching on/off for 15operations.

For nonitoring or control operations using a control relay, typically, the
rel ay nonitors par aheRelay With AndntermmedatebhlertiMechapisnanet ers may

i ncl ude nom nal operating voltage range, over voltage limt, under voltage
limt, tinme delay, phase asymetry threshold etc. 20 The paraneters are

cal cul ated froma desired working/operating condition nonitored by the

relay. FEor_ exanpl if a working condition of a power supply is taken as
240V¥’ ﬁ%'@&%%&éﬁ ol erance of 5% that has been set by the user, causes

the relay to calculate an overvoltage |imt of 252V such that the rel ay

swi tches on/qff when the r_mni}ored V@Itage Ievgt3 meets trl %fll cul at ed
Vim . As a fUeHESSRSARIQD relaesbraady 1< d femg B pf T TISE A BBOVSS an
under - vainbag e rhétAbd fdr tSHBYiat@ BledM@rin ueddorgion Mithid relay. 440V, an asynmmetry
limt to 30V and a tine-setting to 5 seconds, this would instruct the rel ay

to nmonitor a physical input paraneter of a source on whether the paraneter
i s lygss than 300V or nore than 440V, or the difference of voltage between
3- phase | eads | re than 30V. If any condition is nmet, the rel ay
de-enerd?"ig's‘eﬁ$gn%del aying for a tine-delay of 5 seconds. 30

However, one problemarises in that the user typically only knows of a
fault when the relay switches on/off. That is, the user. does n have, pri or
i nformation df tPec&RACRICSNNTYREYs dEYIGES SHOR 17§ '??é?ryan%rf’eﬁyg'cﬁlgfi HEPhihioPslY,
e. 9. fomaicHkichg aRd &irelild iS(eh RARYE egpicalliaey draeserglsatiorheeBwittith@ooms’ fof
erroneous reports in scenarios whereby the paraneter is already not

35f dPf i I9PERAY°DRe conditions set by the user. 2 Hence, in view of the
above, there exists a need for a relay with an internedi ate alert

For monitoring or control operations using a control refay, typically, the relay monitors
parameters that has been set by a user. Parameters may include nominal operating voltage
range, over voltage limit, under voltage limit, time delay, phase asymmetry threshold etc.

20 The parameters are calculated from a desired working/operating condition monitored by the
relay. For example, if a working condition of a power supply is taken as 240V, an
overvoltage tolerance of 5%, that has been set by the user, 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 voltage range to 400V,

25  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

However, one problem arises in that the user typically only knows of a fault when the
relay switches on/off. That is, the user does not have prior information or feedback on the
status of the parameters being monitored, e.g. for taking pre-emptive measures. There have
also been instances of erroneous reports in scenarios whereby the parameter is already not

35  fulfilling the conditions set by the user.



mechani smand a nethod for internediate alerting in association with a
relay that seek to address at | east one of the above problens. S SUWARY
In accordance with a first aspect of the present invention, there is
provided a relay conprising an input sanpling nodule for coupling to a
source to be nonitored, the 10 input samle nodul e configured to detect a
val ue of a paleneetianie ofithe above. dleere gxistsor beed fag arrelayMath@srniegne diateralert
noni t or r ¢

I R R b R A S
nmodul e fagdtase et eplf onguefdle akoveuroplamscal |y set at | east one i nt er nedi at e

|l evel within the working range based on the threshold | evel; and wherein
the processing nodule is capable of instructing 15transm ssion of an
intebrmedi ate trigger signal if the detected value of the paraneter is at
the internediate | evel. The paraneter may conprise one or nore
sel ect eBYMMARY gr oup consi sting three phase vol tage, single phase voltage,
singl e phase current, phase angle, phase frequency, 20power, tenperature,
resistance, digital signals. The transmtting the internediate trigger

si gnal may cdmmcg@a@ﬁatw'ﬂng first appect. of The pesent ipugntinswiherseisaprpvisigd] a
alert, r 5 i g a
| i ght eﬁ]QIta ? i ng §||n§ an @EH)?Q&rﬂﬂlen%thg&;@ﬁ% H?'LP %?rtaay eCé:chprg ri&gtf%%flt?% set
by d0usénputgamhle mmlu@ agnfigoradl teidstectayabe @@tpme@r efthasoigst 2 QEACEBHRY
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i nstructiona ase a povverl ng
applying a threshold level to a set workmg condition, and the processing module further
configured to automatically set at least one intermediate level within the working range
based on the threshold level; and wherein the processing module is capable of instructing
15 transmission of an intermediate trigger signal if the detected value of the parameter is at the

intermediate ievel.
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,
20  power, temperature, resistance, digital signals.

The transmitting the intermediate trigger signal may comprise emitting an alert.

The alert may comprise a visual alert, an audio alert or both.

25
The visual alert may comprise powering a light emitting diode (LED).
The threshold level may be capable of being set by a user.

30 The working condition may be set based on an instructional input.

The instructional input may be based on a user activation.

The instructional input may be based on a powering up of the relay.
35



3 The processing nodul e may be capable of instructing transm ssion
of a trigger signal fromthe relay if the detected val ue of the paraneter

i s outside the working range. The relay nmay further conprise a
switch el ement and wherein the transmtting the 5trigger signal rray
conprise switching on/off the swtch el®&ment of the rel ay.

processi ng nothd pronessirgenedipabiay hefcapablermiinsaring teasmisierof tioge’ %'Q”%f

i nterme I e present

| mvent | oo e e At e e 1 S RS ngtendes®,

associ atlon W|th a reI ay, the nethod conprising detecting a value of a
paraneter of es%tlg ﬁnak%rﬂ?&r(’?&ﬁ{frgé eadSWIFeP\n Iéﬂ%hpgmﬂv\)ﬂ@@ﬂ 'E}Qa frﬁﬁgﬁttmhhﬁe
wor ki ng range eln erate sed on ap a threshold level to a set
wor kisng tuggmhsugr@hmaauomnase switdhingsaveff ihg S&fdidﬂ @@me%ﬂ‘eth?rﬁ@'éy medi ate | evel

wi thin the working range based on the 15threshold | evel; and transmtting
an internediate trigger signal if the detected value of the paraneter is at
the i nt er medi Bhee pranpesing module may Tife cprakiereal eputpmRtiedifprating eneluGIithsy e
sel ected {emggj el p consisting three phase vol tage, single phase voltage,
single p ase current' phase angl e, phase frequency, 20power, tenperature,
resi stance, digital signals. The transmtting the internediate trigger
signal may c WSy
2ol an aud GePRIfEL ilTd 8By fhoct BRRRSL TR AR NGE (9 e et o
conpr i s empitme férrigteemedigthtalasting ini a«sgoqaw\gm(h_ﬂglay. the method comprising detecting

a value of a parameter of a source to be monitored; monitoring a working range, the working
range being generated based on applying a threshold level to a set working condition;
automatically setting at least one intermediate level within the working range based on the
15  threshold level: and transmitting an intermediate trigger signal if the detected value of the

parameter is at the intermediate level.
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,
20  power, temperature, resistance, digital signals.

The transmitting the intermediate trigger signal may comprise emitting an alert.

The alert may comprise a visual alert, an audio alert or both.

25
The emitting the visual alert may comprise powering a light emitting diode (LED).
The threshold level may be capable of being set by a user.
30 The method may further comprise setting the working condition 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.



The threshold | evel may be capable of being set by a user. 30The nethod may
further conprise setting the working condition based on an instructional
i nput. The instructional input nay be based on a user activation. 4
The nethod may further conprise transmtting a trigger signal fromthe
relay if the detected value of the paraheter is outside the working range.
The transni t tihegmethed trnaygfyethes complisentaignseatipo i s siggal signdidpronefganifdde t ch
el enent t e - LOIRLHS etting step nay conprise
aut omat id‘(%gﬁ':?%/angaé{et Jﬁfﬁée garpa'f"uertegl'%—p@ts@% tﬁnt et%d'liaé?é | evel s within the working
range based on the threshold I evel. 10l n accordance with a third aspect of
the present i l.on,. re | | OMPWk&ind §384B! KvikhlefentdRichge
medi um havi ngﬂ\éﬁg}?ngﬁm%"%{r}%&ﬁg%%rﬁq%\étn%gg:(?@pﬁggﬁs& (l)nrdlgnst r uctli ng a
procéssitmgralmdul e of a relay to execute a nethod for internediate alerting,
t he nethod conprising detecting a value of a paranmeter of a source to be
moni tored; nonitoring a working range, the working range being generated
based on applThengutamalicalyhsdtind etepl may d@nprisseautporakically sefhieg 3 glyrality of
automatical | v.sett | at. ' | HrEMAg i dihi n t he wor ki ng
range bé@%ﬁn%dﬁgtgﬁéedeﬁ?"grérﬁ%q%gﬁ(Frlé@éﬁ?ﬁd}; Stgrﬁgﬂgfrhg% e ng an l%nterm&*di ate
trigger signal if the detected value of the paraneter is at the
i nternedi ate | evel - - M RERY RY gugn may
havgmt he net Hldaac\%ﬁredraenlcﬁ Y heaZtB;f:l;gteaos@%ngg eyf)%%lgﬁ)hgegﬁseﬁ o% theSrrret hod may
conpri seomputeTabadati¢ Yatestoiagg raegitur kavingystoredi themomeapimauter| el r9eans: forn
Erézwmﬁ&hggcﬁ@g%r&%ﬁgﬂg %oﬂ:@eoft;Fe?av.igleQel:ﬁg %l metRBY & ieRhERitE! agz\ltil%:, tH&E
method comprising detecting a value of a parameter of a source to be monitored; monitoring

a working range, the working range being generated based on applying a threshold level to
15 a set working condition; automatically setting at least one intermediate level within the
working range based on the threshold level; and transmitting an intermediate trigger signal if

the detected value of the parameter is at the intermediate level.
The computer readable data storage medium may have the method wherein the

20 automatically setting step of the method may comprise automatically setting a plurality of

intermediate levels within the working range based on the threshold level.

BRIEF DESCRIPTION OF THE DRAWINGS

25
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:
30 Figure 1(a) is a schematic diagram illustrating a relay in an example
embodiment.
Figure 1(b) is a schematic circuit diagram illustrating the relay in the example
embodiment.
35

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

threshold levels in an example embodiment.



Exanpl e enbodi nents of the invention will be better understood and readily
apparent to one of ordinary skill in the art fromthe following witten
description, by way of exanple only, and in conjunction with the draw ngs,
in which: 30Figure 1(a) is a schematic diagramillustrating a relay in an
exanpl e enbodi nent . Figure 1(b)2is a schematic circuit diagram
illustrating the relay in the exanple enbodinent. 35 5 Figure 3(a)

is a schematic_diagramillustrati. ' | - ' f
| Tant ot dpdteaRalRid oM ol Pl SBEH g ot eyl 4 bRy of
schenat ilightlemagtiendictes ét amekagple efhispdiegnhodul e with a plurality of 1ight
emtting diodes in an exanpl e enbodi nent. Figure 4 is a schematic
flowchart illustrating a method for internediate alerting in association
}N: t hSS_ rel ay ii@umnsmam@tmmm_ tc. dib@ram illqstLaﬁing]tcm aligplays rrwldsl@hw;thta c

ow di agr r . bro 11 ustrat r m of an exenplary firnmware
for the Pg%ra‘&gg'ig%ge”rﬁgﬁ%'%‘%s' iagﬁejgﬁ%is?%yé%&ﬁ@ehé b) in an exanple
enbodi ment. 15 DETAI LED DESCRI PTI ON Exanpl e enbodi ments descri bed
bel ow can prquide a.rel Wt n.J_nt.er i ate rt han a_ et hod
for intermedia Lér%azﬁ'gref ?%er‘l' t'cgﬂsog‘écchlaa 'ﬁ%sn%\?&hgr? rg%#hgﬁdaf?%qn so%b%%kg mfe '
enbodi nesssciatitrewite laaglayan abesxanmgpid echbsteentr el ay.

10
Figure 5 is a schematic flow diagram for broadly illustrating an algorithm of an
exemplary firmware for the processing module of Figures 1(a) and 1(b) in an example
embodiment.
15

DETAILED DESCRIPTION

Example embodiments described below can provide a relay with an intermediate
alert mechanism and a method for intermediate alerting in association with a relay. In some

20 example embodiments, the relay can be a solid state relay.

in example embodiments, a relay is provided with an intermediate alert mechanism.
In one example embodiment, the intermediate alert mechanism can be a light emitting diode
(LED) display bar that can show a visual status (voltage level) of a parameter (e.g. a voltage)

25 of a parameter.

In one example embodiment, a teach module can be used to instruct a relay to

recognize a present detected parameter value, or the instantaneous parameter value, as a
working condition for the relay. For example, if the parameter is a 3 phase power supply

30 voltage, the teach module can instruct the relay to obtain the instantaneous voltage value as
a nominal voltage working condition. The relay 100 can pre-set e.g. an under-voltage limit

and an over-voltage limit using pre-defined values. For example, an under-voltage limit can

be negative (-) 10% of the nominal 3 phase supply voltage and an over-voltage limit can be
positive (+) 10% of the nominal value of 3 phase supply voitage. The relay 100 carries out a

35 scaling operation such that intermediate alerts may be provided. For example, a scaling may
be carried out such that an intermediate alert can be provided at (-) 5% and/or (+) 5% of the

nominal voltage value. In one example embodiment, as illustrated in Figure 3(b), a "normal"




In exanpl e enbodi nents, a relay is provided with an internedi ate alert
mechani sm | n one exanpl e enbodi nent, the internediate al ert nmechani sm can
be a light emtting diode (LED) display bar that can show a visual status
(voltage level) of a paraneter (e.g. a voltage) 25of a paraneter. In
one exanpl e enbodi nent, a teach nodul e &an be used to instruct a relay to
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t hat "t he 985133? I'slearning the instantaneous 3 phase voltage value as a
nom nal vol tage working condition. Scaling is also carried out by the
relay. In such an,ex i oL ' ' iMhen
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sent and arllni %?g \Paill?qte al ert nmechani smcan be provided to a user. \Wen
the 3 pﬁ‘gé% ?)o aggg al'ue increases to 10% nore than the nom nal voltage
valus, a +10% LED 316 is Iit "ON'. This matches the set over-voltage limt
and indicate a , ndi L ' 1Ly I ifdige be
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device that . can includ b i I,m . - i C
swi Conedratier Bav e fHhe sBaEh ahiBL Biechiigf Supth ik finedtmeR
el ectromechani cal sw tching devices, conponents or parts. An energi sation
event of an epergisahle cqil devic ingl-ude todim an
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t hr ough Arrwise Srtr%?%‘ i ntermedi ate neans, unless otherw se stated. 25

25

The description herein may be, in certain portions, explicitly or implicitly described as
algorithms and/or functional operations that operate on data within a computer memory or an
electronic circuit. These algorithmic descriptions andf/or functional operations are usually
used by those skilled in the information/data processing arts for efficient description. An

30 algorithm is generally relating to a self-consistent sequence of steps leading to a desired
result. The algorithmic steps can include physical manipulations of physical quantities, such
as electrical, magnetic or optical signals capable of being stored, transmitted, transferred,

combined, compared, and otherwise manipulated.

35 Further, unless specifically stated otherwise, and would ordinarily be apparent from
the following, a person skilled in the art will appreciate that throughout the present

specification, discussions utilizing terms such as “scanning”, “calculating”, “determining’,



The description herein may be, in certain portions, explicitly or
inplicitly described as al gorithnms and/or functional operations that
operate on data within a conputer nenory or an electronic circuit. These

al gorithm c descriptions and/or functional operations are usually used by
those skilled in the information/data processing arts for efficient
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that can implement the steps of the described methods.

The example embodiments may also be implemented as hardware modules. A

module is a functional hardware unit designed for use with other components or modules.

35  For example, a module may be implemented using digitat or discrete electronic components,
or it can form a portion of an entire electronic circuit such as an Application Specific
Integrated Circuit (ASIC). A person skilled in the art will understand that the example



30 program when | oaded and executed on a suitable reader effectively
results in an apparatus that can inplenent the steps of the described

nmet hods. The exanpl e enbodi nents may al so be i npl enented as hardware
nodul es. A nodule is a functional hardware unit designed for use with other
conponents or nodul es. 35 For exanpl e, & nodul e may be inpl enented using
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the relay 100 conprises an input sanpling nodule 104 coupled to a
processi ng nodule 101that is in turn coupled to an output nodule 106. The
150ufgput nod t Fod 7 el @6n
Thebhtgr ocessi %ﬁﬁégﬁi” R %%E'Pésrﬁ% cfsgr(%gudgégergmt%&grragg ﬁengr:]é'ffl;dul e 103 tha‘%él S
in turn emeepslientt o a user interface 108. The processing nodule 101 is
further coupled to a trigger nodule 105 that can control a switch el enent
208 of the relay 100. The input sanpling 20 nodule 104 can couple to the
source 110 uslhriée exanple eahediment, e relay 100 senerisesupinpuhsrioplegingdyle 104
pr ovi dedcohgaattepa Frd&@ﬁ?@g hridbdbilde104@kdt 945 fRARA0ERE S0 &h 6d1§utrrﬁbé’t)1e Q8. Tibe

relay 100 ona nprise a teach 13 coupled to the

pr ocdéssiqugp uge ‘iQﬁlleCGuplﬁfﬂ]BJt aneytpuigparh! lprerrdaisrfage hflul e 101 to obtain a
present sensed paraneter as a working condition. The relay 100 may al so be
coupled to a 'E‘I ogrammabl e |1 ogic controller 25(not shown) for feedback.

I n the exanpl&ecpivsessingnmodelrel 0doigratsd teilashioed saiting 193 hatds jpum
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sour ces tO e nDnltore as sin ase vol ta e, Slng hase current
t enper atmedulg f106that ean centmd raaswiteh §Iéﬁ@6t 208 @f én%ﬁela)é PP10be 'mﬂ: sampling
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characterlstlcs resistance (frome.g. resistor pro es I qu | eve
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etc.) par a ers as phase angle power hr ee- phase power
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working condition. The relay 100 may also be coupled to a programmable logic controller

25  (not shown) for feedback.

In the example embodiment, the source indicated at numeral 110 is not limited to a
three-phase voltage and can include various parameters for sources to be monitored such
as single phase voltage, single phase current, temperature (from e.g. temperature sensors

30 such as PT100, PTC, thermocouplers etc.), electrical signals associated with frequency
characteristics, resistance (from e.g. resistor probes for liquid leve! sensing), and digital
signals (from e.g. digital output sensors such as ultrasonic sensors, photo sensors, inductive
sensors, pressure sensors etc.). Other parameters such as phase angle or power of a three-
phase power supply may also be monitored. Accordingly, the relay 100 is not limited to

35  monitoring power source parameters but may be adapted to monitor temperature, liquid

level, speed, pressure, light, and other parameters that are suitable to be monitored.



35noni tori ng power source paraneters but may be adapted to nonitor
tenperature, liquid | evel, speed, pressure, |ight, and other paraneters
that are suitable to be nonitored. 9 The input sanpling nodule 104
conprises a plurality of resistors e.g. R2, R3, R4, R5, R7, R8, RO, R10 and
a linear voltage regul ator REG3 whi ch r&gul ates voltage at about 1.8V. REG3
can be i npl endgt vgutusamgling. moduied94 CoSPEYEE AriywaTyxaigesintors adems R3. R4,
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nmodul e 104" agal nst a workin or the relay 100. Optionally,
processimgaradiiile 15 101 can accept a sanpled paraneter value (e.g. the
vol t,gge I evel ) sanpled at the input sanpling nodule 104 as a worKking
conci'ltion for the relay 100. For exanple, the sanpled paraneter value may
be a vol t age dfe pacassingrmedide 4R aptepts mpots framthe NRet samerlieg hedyisderped 101
may set rki ngy ${-.0 - ' i i n S
ased ol R Rl RRs Ao e Bxdtiog CHbRHRERIE Blckesilq fadkic) 109 cansley
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t hresho eve processi nodul e 1 applles the threshol evels to
t he Jaor KiOdgcaroaetiept @nsanplerhparameierwdlug (g dr thegeoltagh deyallossrlipd @t ideidnret 101
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W t hin e wor ki ng range. e processi ng no 101 automatically sets at

| east ork@rameter velte anay beaevoliggenen24dve Indinek exgmplareyebishment. de prasessing

t hr eshol A f ; e I 0 er
the- wor 1 R 30t R, <8 8RR i odiofioh R SplSigioall? I e isriarge ¥
condi t i dvmsaghdn e workinglrondiliekiasgvil hagesseribgdiideset . Furt her internedi ate

| evelys of, for exanple, 1% may also be set by the processing nodule 101. 30
I n the exanpl e enbodi ment, the output nodule 106 functions as a driver
circuit for dnithengyxample gpbogirmen, die pracessingunogde t1011also Rearfaswangsiabng t he

out put - i end HrASLRRS RABTEULSL SRGA BIOERS S} iUk ol Rydh e 1

on/of f the output port out port I'n the exanpl e enbodi ment
i s i npl emeseseing avoduleli1pl applies o treeshold-davelsxtenibleework@@ ednditiont iguebtpiora 111

b AR L i bR PS8 oo LT o it ol e
undéb- vonteagediate nevelsowithin the eerkingl reage Thengrpcessing module 101 automatically sets
at least one intermediate level within the working range based on the threshold level. For
example, if the threshold level is 5% tolerance aver the working condition, an intermediate
level of 2.5% over the working condition and within the working range may be set. Further
intermediate levels of, for example, 1% may also be set by the processing module 101.
30
In the example embodiment, the output module 106 functions as a driver circuit for
driving the operation of the output port 111. For exampie, the output module 106 accepts
commands from the processing module 101 to turn on/off the output port 111. The output
port 111 in the example embodiment is implemented as a display component. For example,
35 the output port 111 can be a LED display to visually display, via intermediate levels, whether
a monitored 3 phase voltage level is having a tendency towards an under-voltage limit or an

over-voltage limit.



10 The processing nodul e 101 can conprise a mcrocontroller Ul. Ul
can be inplenented using e.g. STMB2F100C from STM croel ectronics or LPCl1114
from NXP. Ot her conmponents may be provided connected to the mcrocontroller
as a supporting circuit 5 to enable the mcrocontroller to function. It

wi |l be appreciated that the supportinglcircuit can vary depending on the
type of m crocont roI ler selected for inplenentation. In the exanple
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i ncl Hded 20 as well. In an alternative exanpl e enbodi nent, for a relay 100
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potentioneters Pl1, P2, P3 nmeant for converting the setting set by the user
at the user 30 interface 108 to an electrical signal that can be
transmtted arndre aca)ganoznedypms mfhaarmprdetwsomgethmgmﬁ@emmg Fothectypensf eslapl

I
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as asynme ting etc
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an interrcr)e hate | evel, an internediate trigger signal is transnmtted. The

i nt er med®At'8°%S i gger signal can be transnmitted by the processing nodul e 101

instructing a LED show ng an i nterrredl ate alert to be lit. If a nonitored

val ue of the lﬁ)a.[rhgn”g)t(ae”rlplgfert] gdlr%gHtr G e ttijr?g module 103 comprises a plurality of
potentiometers P1, P2, P3 meant for converting the setting set by the user at the user

30 interface 108 to an electrical signal that can be transmitted and recognized by the

processing module 101. For example, P1 can translate a selection of nominal voltage range
selected by the user (e.g. 200V, 220V, 380V, 400V, 440V, 480V); P2 can translate an over-
voltage user setting; and P3 can translate an under-voltage user setting. It will be
appreciated that the setting module 103 is not limited as such and can be expanded to more

35  settings such as asymmetry, time setting etc.



10 nonitored falls outside the working range, a trigger signal is
transmtted. The trigger signal can be transmtted by the processing nodul e
101 instructing the trigger nodule 105 to control the switch el enent 108. A
LED showing a fault can also be lit. The trigger nodul e 105 conprises a
transistor Ti for driving or controllindy the switch is elenent 208. In the
exanpl e enbodiheeefore, vihethe Tdxanple wrmedinoit, thee psedessing enedht 1/0gan sset a
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t he powef Supply 1 Ses &0 Swl 1 reg Ul ator int egrat ed
circuit REGL. REGl can be inplenmented usi ng e.g. NCP10528T44TBG from ON
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| i near \/cmlabgdbaci@@m tr a RieGRamvhalela legigcdrdnodier (nof shavgm) far addpiong ths US™,. REQR2
may he i nplenented as e.g. 3.6V voltage regul ator LD2981ABMB6TR from

5STM"cr oel ect roni cs. Wth reference to Figure 1(a), nuneral 109 at
|l eads L2, L3 Idetheteanpie extbedinaintsther switahf elemept Y08 otanage doostrydied rasl ay

100. In thi X l r u ‘ Sl
100, 11 i FRATIS R,y BB A Sy sk
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be the 05 Ug hn%' o'rcri'&utto év?ntcﬁwhtﬂerpeclsﬂ%nloqolbgic of the contact portion 206. It will be
25 appreciated that the switch element can be any of electro-mechanical relay or solid-state

switch.

In the example embodiment, the power supply module 102 functions as a power

supply circuit of the relay 100. The power supply module 102 steps down and regulates an

30  external power supply {(see numeral 109) provided to the relay 100 to a voltage supply level
that is suitable for the components in the relay 100. in the example embodiment, the power
supply module 102 comprises a switching regulator integrated circuit REG1. REG1 can be
implemented using e.g. NCP1052ST44T3G from ON Semi. Diodes D3, D6, an inductor L1,
zener diode Z1, and capacitors C5, C1, C2 provide a construction of a buck-converter.

35 Diodes D4, D5, resistor R6, and capacitor C4 function as a feedback circuit for REG1, and
functions to sample a regulated output voltage at about +5.6V in order to be able to achieve

a voltage regulation purpose. A capacitor C3 is provided as a start-up element for REG1



As described, a teach nodule 113 can be optionally included in the relay
100. The teach nodule 113 can be provided for instructing the processing
nodul e 101 to obtain a 15 present sensed paraneter value as a working
condition. In such a scenario, the processing nodule 101 ignores previously
sensed val ues and sets a working condiftZ2on. It will be appreciated that the
t each noehanethd pBwemsupply iarmjtiadly @oavidedi to sheorelay HEY Aoeaiston &1 al disdistRh RAat
functions_to e . t ' 1l e can
be act [ JareRnEy°a GEIF o PR SRA ot Y houtf Sub P STodIREE? e R
modul e Iddinprises soineal Qolganmel elatomiitEds rich, regn@tezseadﬂagmamb@uhﬁsﬁ\géiEGZ
provi ded_as an u s a t r i e
appr eci ared ?ﬁaﬂ %E‘)%Zﬁet%é%qcs:hggo%(ﬁ'e %?g 8&#5%% ter%léj@:dLPEQ%ﬁ%I\r’I%éa-ﬁMveﬂlonp
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in the example embodiment, optionally, a storage element or memory (not shown)
30 may be provided. The memory can store all the information related to the parameters
detected at the input sampling module 104. For example, the memory can store all
instantaneous information of a 3 phase voltage, the information including instantaneous
voltage level, historical voltage level, frequency, historical faults that had happened etc. The
memory can be, but not limited to, an external memory module such as EEPROM, FLASH,

35 PROM etc., or an integrated memory circuit embedded into the processing module 101.



t he wor ki ng range have been set, the processing nodul e continues to nonitor
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working range. |f the nonitored value reaches an internediate |evel set by
the processing nodul e, the processing nodule instructs the transn133|on or

sending of an intermediate trigger sigidl. The internediate 25 trig
si gnal can beTherefaeniin ﬁwexmpln@mﬁ%@ntwﬁm@aw &00 £an fancdinplas, ad’F’f“\/ ‘%he

out put Qﬂ&ﬁltotrﬂ%%ﬂlfcg%iem@m dridtp rﬁ@‘célt PG sHradieterd-BRY td altontttiRaIvEgbtatrfine

alerting tot user he i nt diate trigger signal may al so be sent to a
pr ogr anmielcendite) ef tb@rmhvswalemp% natanﬁ@f\ﬁme thﬂﬁﬁ?%é?fﬁﬁ?ﬁﬁ%’é@ﬁ Agetin® PRt he

exanpl e emhodi fRRhold JEY)&IQEeWth@EPth‘éaJeW Wéérf‘#é?l@ctttﬁat\/ Abdshih ABMEF a

wor ki ng condl tion an econes outside the working range, a fault is
det et eddigithéormiaedhack nthisraibe alnigoerzsionas HteEms P GISINGS BRMHACt,Pra opeRIng

trigger ﬂ?@%&* ifl the SRS ERIRR @Hﬁ@@h@éﬁtm thB&hdnidab B8sy BPHHIePmE HfcORAREe of

ener gi si ng/ de-energising the swtch elenment to_switch on/off a switch of
t he rel a@FFiifitee ﬁWIt@fgélﬁ”@inbﬂ% isca Aoligestaterseviighatine e9lyn 90 €30 he pgwered by a

progr ar‘t‘%lafsaté QlifeCONEL RN %BItzidéOBr %Hé’ﬁé’nt)nef HmélsBltdensr sfispiHe8hagdf ad thaul t.

I n add the trigger S|g can also be transmtted to the output
modul e tRiysicak inpstapasametery p @'et?r%l”&ﬂjtop*ﬂﬁ rrmrt@refiofna@f-.%w‘%empawmegmtb?| ng

di odg (Lider fébruréeaHn]%ref’ér %'ang'ur%@ phBSe Yefer sbGice ©XMBUGR othbekindé otfrdOG&?r

signal can Be transnitte ht emtting diode (LCED) circuit that
i nst r uctsouEresLIBRY gisode vsed. Whei tee emfe@gtséﬁaatnf@eméﬁce rgay e &iPeHat o

have o valdHfRcahn (heFor aieat ESH er kg Tange, For exampl e, an

overvolta If a detected voltage level is determned to be
outside e.g. a 5%to| erance froma working condition for the voltage and a

sovercurrent #159 ”’?yis be sbidmatlc alagleatn?(?ﬂusﬁglrrfge% ihR¥ake i afofRlges Niseedo t4t be
outside e.g. tol erance froma working condition for the Current.
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nodul e ca an exa npl enentation of the output port 111. In the
exanpl e tersfietrsht Thusdl Hesprajorad daltedec aiprmee HPvaxcreg Y%Al tha RY™A odes

(LEDs) . Mkiard @F OWaLfEbSISB ge&éips 302, 304 are provided for fault

alerting, t 308 are provided for intermediate alerting
and a yel |l ow LED 310 for working condition indication. In the exanple

enbodi ment, tQe, WO 0o B0 meht KBt 8@{0&9{?&?@9@@#@8 Entamsediab EVels \Rithin

wor Ki ng condi t| on. processi ng are 101 from Figures 1(a)
and 1( b)the swakieg range f@ee beemesel, meeprﬁé@ﬁsmgemp @lcgntweiswmévre\f%w #dhew

the wor l%d?%mgl%?gérhglgﬂ at e | [?jttsrm?h%mg n?oﬂﬁlela'égnéflﬂe'vforklhb W”!fﬁﬁ@m@ﬁﬁ&é& ed

val ue of araneter I1s s elow the I'nterned ate | evel s. part
3(c), t neahLeE@astn@ R intenmegliaie levek setelyetheari 0GRASIN r@pdwlﬁethﬁa?ra%ss%élﬂ meddove

the 20 ﬁﬁﬁfclté L TraRdhialien e\ hfiﬁp & ar?lﬂﬁé!t‘?ne%%% i B L diGh Aot ikd "Pﬁeﬁrﬂﬂﬁﬂté' on)

but stil ow t he upper fau i gger level romthe wor ki ng
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3(d) tect val ue otr the paraneter is bel ow
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but sti LA @ebs$ the | oner 25fault/trigger level (30%fromthe working
conditi 5) hPs can be, for exanple, a situation

30 in the example embodiment, if the monitored value continues to vary from the
working condition and becomes outside the working range, a fault is detected. The
monitoring module 108 can send a trigger signal via the trigger module. In the example
embodiment, the trigger module is capable of energising/de-energising the switch element to
switch on/off a switch of the relay. This trigger signal can be a feedback signal to a

35  programmable logic controller (not shown) for alerting the user of a fault. In addition, the
trigger signal can also be transmitted to the output module to, for example, drive the output
port to activate a light emitting diode (LED) for fault alerting to the user. For example, the



whereby a detected voltage is approaching, but yet not at, an undervoltage
condi ti on. At part 3(e), the fault LED 302 is |it when the detected
val ue of the paraneter is outside the working range (i.e. below 30% from
the working condition). This can be, for 30 exanple, a situation whereby a
detected voltage is at an undervol tage%ondl tion. Sinultaneously, the
switch eligyeestgnacoapar tazittéd tna Rplfuareiting (dgdeath& Dl Cis3Yit bahinssugniandidd

on/ of f gngl ( fhd & ddit rﬁm&i‘ the
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1(a) Sancbvél(cbyryantchlDb'eayshetlm hfeaI detgcbfchirrent lavelris gi}éﬂ'mmajlnw be ogtpide e.g. 2%

Fi gure 0 (il lustrating a display nodule with
a pl ura?cﬁl??anc%fr?ﬁ]\ %Wgﬁ(' ‘?’?‘ﬁ@g %rgh@glrﬁéﬂan exanpl e enbodi nent. In the
exanpl e errbodl ments, the working condition can be detected 5 automati cally,
for exanpl e, 0 Ofspi4Y hidRLLMEL YurhitE of
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button ol Adnyale (bl (s 9B8Ya08 o' pRRcH AP @A HAnS 00 40
an i nst ryetew dxﬁﬁl 3101fmtwcfrbmg|msdltlmIndrc@tlohelnriheeéamplegemb@rﬂlm@nt dheysMeEdRg t he
current t r f e [ ;ppgc hKIRSHUI
condi ti (5% éfS% & é?%@”?%tﬁgﬁé@%%ﬂd cfvgme %Q}Kngn %@?Fgéa?g ny e\égleél ousu ©

st oned voerkparg I(Odrfmrn |F¢gur®mﬂ£a)rmﬂ|1(§|n)) spaley @nd setst therintgrmediaigtipvals apHE%

pr ocessi I e RRLGE§ 1 on
at each a%%&%%ﬁ#é’%{?p F%%ﬂ(m?’e OH%%ZM ‘ﬂle?&’ %QGL ?é\r}'telllta é(gl-'let eccgé?on of a
power s wppdeyof the mareme@awstdidxem\namea:ntelm@ilatadﬂwetﬁnal input to instruct the
processing nodul e. 20 Thus, in the described exanpl e enbodi nent, the
relay is capable of generating a morklng range based on applying a

t hreshol d I eV&tIpatt@(a), therll@mhgos sridinheothe détected vaiua @f thenprsaivater scabnyalte’l by
the el a | 4Pt a
par & t & p?r mieﬁ g&?ﬁe Igveli(rge!; %%) \?éat%eorrﬁ%\l?ﬁh% wo‘%ﬁ#%ond 'fno bggéttfﬁftl}eggl\éﬁsl}@nal
can be Sauttripgemtevdig30%r Ebraythe Mrirkingeopnditioh)u dbisacari b@l,aﬂOF ieainplet ifosituation he
user. whereby a detected voltage is approaching, but yet not at, an overvoltage condition. At part
3(d), the LED 306 is lit when the detected value of the parameter is below the lower
intermediate level (i.e. below 15% from the working condition) but still above the lower
25  faultitrigger level (30% from the working condition). This can be, for example, a situation

whereby a detected voltage is approaching, but yet not at, an undervoltage condition.

At part 3(e), the fault LED 302 is lit when the detected value of the parameter is

outside the working range (i.e. below 30% from the working condition). This can be, for

30 example, a situation whereby a detected voltage is at an undervoltage condition.
Simultaneously, the switch element (compare 208 from Figures 1(a) and 1(b)) can be
switched on/off as a trigger signal. At part 3(f), the fault LED 304 is lit when the detected
value of the electrical characteristic is outside the working range (i.e. above 30% from the
working condition). This can be, for example, a situation whereby a detected voltage is at an

35  overvoltage condition. Simultaneously, the switch element (compare 208 from Figures 1(a)

and 1(b)) can be switched on/off as a trigger signal.



I n anot her exanpl e enbodi nent, a relay can be provided that functions

substantially identical to the relay 100 in Figures 1(a) and 1(b). However,

in this exanpl e enbodi nent, the threshold |evels are set automatically and

stored in a storage nodule, i.e. 30 predeterm ned threshold | evels. The

stored values may be in the formof a I®okup table. In this exanple

enbodi nent, &igure-3b} i$ cnetremcehematicedipgam déubtiaing eacisPBypeeddg Vi fe of

a parangf C r exanple, it nay be stored

t hat fo:pu%‘.'ﬁxolgf I@tﬂﬁel%qm Cﬁoie%ﬁp%gémr%ah%%oeﬁgbo 'ﬁé?)tre set tol erance for

overvol tage may be 5% and for 300V set as a working condition, the pre-set

tolerance for oyerv Pﬁ 0 ef ESRMiedn B gg%@;te‘ipz

when a power su g)férﬁlgﬁu%)r(% égé i sr%av\glérlkiﬁe to the reri ay 100, the
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mean squdteanatizblyetheamorkstgoraaditioftcast kepsetPHy3be usehe processi ng nodul e 101

sanpl es the analog to digital conversion (ADC) val ue of the detected

paranmeter value at nuneral 110 (L1,L2) in 200us intervals. At step 508, the

ADC sanpl e vah oes exasphr enbodeent| t!netwmblngmdmramf@qwéﬂpéwQ@ﬁ@fqdolﬁsa At

step,51 e u LT 3psdsat Bdn
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i nst ant amnmﬂ;ate ol actpatos tasserat an alrugionl inhet fpamtrettmg thelprreessingmasiulg 110

(L1,L2) Sha GormtH ©

101 15% (rg@émaﬁa ”Y%légte ""l%f@%\/ﬂc%]gé Hr%%oe('ﬁ]ff@l?% r?Bg‘rggﬁglza i gure

3(byy i gort tl'ren@doc@!s.lsmg tnloeulpr ares i rdisrapatd| anyl (revigs staspd S\Iﬂf k[ngh@ondrtlon

pr OceSS'r{?ﬁ n%glgt{ 1&%1 %9%% eaﬁte}lﬁﬁlvéeg e%glnb h&oHSB" Cé ifgRicR81to

agai nst e ec paranet er val ue rrean squar e va to determ ne

if the rdemdmn'@/set theheorpimg awediton abetch ndwerlogﬂlﬂqufthﬁrl@la:)‘f1q2hﬁ1aé@l; epefyitiajng

step 516, a el g u 0 WOUSdtdict th

cal cul at gtec[%% |ns% Fanggﬂl trBotgf8 %;%ﬁ%‘létgna%%ﬂa’rngtrérg%ngl 0 lJ{tﬂlhe par gmsteer

val ue atpraueseingmobti@. (L1, L2) and checks if it reaches +5% of nom nal val ue
E% of nom nal value). This is the exenplary scal ed val ue at

|nté nmedi ate | evel s as determ ned by the processing nodule 101. If the

val ue reachedhus%nathe nestiitdd exame erfisdlnkDt( themmetavels 3hpabie ¢ gpIeERtBER ) s

cont 1 nudorig talBeBedse BT aRgy ME dhRandld Aefio B d bR S Rlgtne o
trigger edntblersm@ld mWEIetrelaggersetmmmbemb@Slrﬁtermedla‘t@iﬁVEISslf@éﬂet’@d value of a
| ssued/ t1 a egglg%sa}ﬁg mﬁ%me%?at? Le ralegn lnter ediatg H’%yeﬁsépél%aﬁ bE%I%ﬁm%rh the

fl owchar’c’f’l Mere ting 1n

assasi atrelen 'Mms imag inckldaya muaamdmaaurp)taathemberdi ment. At step 402, a val ue of
a paranmeter of a 30 source to be nonitored is detected. At step 404, a
wor ki ng range is nonitored whereby the working range is generated based on
appl yi ng a t hneshathdr | exaeiplé oembedimendr la mglagordnt benproidest dhat4 G ctions

t b eshol 1 BVEY e o UBselal 2B o Sidulh IS LMk BRbIS T
i f the ceatbedinashtviakueresholt hevejsaararset eutonsatiad!lyt dnsl stnneerlrredstartagelrmx:blle i85
30 predetermined threshold levels. The stored values may be in the form of a lookup table. In
this example embodiment, a pre-set tolerance may be provided for each expected value of a
parameter of the socurce to be monitored. For example, it may be stored that for 240V set as
a working condition, the pre-set tolerance for overvoltage may be 5% and for 300V set as a
working condition, the pre-set tolerance for overvoltage may be 10% etc.
35
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



17 towards fault. This can enable the user to take preventive neasures

I nstead of only being aware of a fault once that fault has occurred. Thus,
the indication provided can assist a user to know the statuses of the
paranmeters being nonitored. This may inprove user satisfaction. The

i nventors have recogni sed that the desdbi bed exanple 5 enbodi nents can be
appl i ed @mbaimemtolt slepaiR, siheh & hawerasupplyg@t noonetalr108) isugilgbleda the relay

attract egh! %Uﬁﬂoegsﬁ@%ﬁsw fifiSreans the usdinfchBcaBY SeRIATRNELGHRALILERAL S.

LEDs ar e déscr roviding visua Ications to tHe use However, it
wi |l be rappuiedDated. t‘r% f@l‘rweewaktqﬂee w%)@@n unsiet-yolteagearAt sten 504.rthe sattiags such
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di spl ay fat e es o noni t or ed
par aset €08, mobremnggmaﬂmm*emple@thet dralquptoaigitab porweraiers &Qﬁwad@ ¢fddg t s;

or an ag:%ltt?ct% EértanFeYértv%m SaH &Qllgid %%”ir? deﬂﬁ[ r?\teﬁbngalé he éﬂé&‘su@tthg'pﬁ@f ent

i nterme Fgger | eve appreci ated by a
per son seimplescralues tare ercEStShd,t irotrhierrogtamieani ssnareasalcoletionsdi At slapi s thay be

e e’ t %Q?%ILE% roagfgl qgaécrl eg?}éﬁ;ﬁﬂf‘e%%téqﬂ&a h‘gmék ifechiidle PAlLECOPS

of the |nven I'on"as e present e ments are,

t her ef oras, welldobeornmmpdwtbdhe settihgs letespects to be illustrative and not
restrictive. 20 18 CLAIMS 1A relay conpri sing, an i nput

sarrp]10| ng nodul e for coupling to a source to be nonitored, the input sanple
5modul e conf iAfusted 512, deberctit & delegtedothal tb@rtaa@t enodsle t1H iSoastivated, the 4

P 00CS S| GedIRAN | FodRE DY HAnl:8s FRIbLRAdh WO LKA LG rolh's ser fl Rannge

being g ased on a to a set wor
condi ti dhe relayl 100 & ﬁpm@ssmm@tamusgoomemsq&@rﬁ vejue eathedoaa@meﬁeawaléalalt y

set at eralo{'leo (yll %ig@v\%' r?otn%néiev\éﬂe Whdd rho%aﬁoﬁ\@ég Ca algp @{Llé’ﬁ‘oi he

threshol 'eve erein the proce
i nstisuctreads norainsivais an3AIV) andiantien hEd) (aomparreu @t}’eﬂ’f Fwtgﬁé(b )} & turned N Bt ed

val ue Ofthé %?oc%@g ﬁWo%ﬁle' ?01@5% %{é% 51'3:[, ﬁ{err&gl;@stsﬁ*lgl rﬂ¥§ule 101 compares the settings
of the user interface 108 against the detected parameter value (root mean square value) to

determine if the reading of the parameter meets the conditions of the settings: At step 516,

at the same time, the processing module 101 continuously calculates the instantaneous root

20 mean square value of the parameter value at numeral 110 (L1,L2) and checks if it reaches
+5% of nominal value or -5% of nominal value). This is the exemplary scaled value at
intermediate levels as determined by the processing module 101. if the value reaches +5%

of nominal value, +5% LED (compare 314 of Figure 3(b)) is turned ON by the processing

module 101 and this monitoring operation continues. If a condition of step 514 is met, the

25 switch element 208 is triggered through the trigger module 105 and a fault signal is

issued/transmitted, and can be stored.

Figure 4 is a schematic flowchart 400 illustrating a method for intermediate alerting in
association with a relay in an example embodiment. At step 402, a value of a parameter of a
30 source to be monitored is detected. At step 404, a working range is monitored whereby the
working range is generated based on applying a threshold level to a set working condition.
At step 4086, at least one intermediate level is set within the working range based on the
threshold level. At step 408, an intermediate trigger signal is transmitted if the detected value
of the parameter is at the intermediate level.
35
In the above described example embodiments, one or more intermediate alerts

can be provided to a user in that the user is made aware that the relay is advancing



2. The relay as clained in claim1l, wherein the paraneter conprises one or
nore selected froma group consisting three phase voltage, single phase
vol t age, single phase 15current, phase angle, phase frequency, power,
tenperature, resistance, digital signals. 3. The relay as clained in any
one of clains 1 to 2, wherein the trandhitting the internedi ate trigger

si gnal dowprdsstsiltefhist tany eanblel et usez0io. thke preventivesmenpainies dnsigad| &fi onlg,

wher i n oy B oP LK e Al BUR!naR] S5crreB TAUS! Be3hBiohusli phSlidled Barf e

relay as el n the visual onprises powering a
light erassist agiser tcdlmqw_EIB)staiZEeS ef thm@aram%grs@@m mpnéerednThisymanEnpve

cl ai ms sreﬁ’_h§atts Sl nTﬁ%‘ Qohgvé eyﬁog#‘n%eﬁaf?ﬁﬁl GEth dQ@ér%dseéxaerplé‘

user. ay as In any one wherein the
wor kisng eropetiimieots ¢ @@ap@watse@ntml @iamsm{chdbatna)mer rmcmer ofgiserEheary g qy

as clai r’ga(gaétgigé %F&f%}a’cr ?ggég the instructional input is based on a user

activation ay as clainmed in any one of clains 1 to 9,
wherein the processing nodule is capable of instructing transm ssion of a

trigger signg|, iméoéﬂ&\}éeeﬁe%@%léﬁ:ﬁbl?ﬂn?# eEEEQ Hl c%e&hfs BROAATR Qﬁsdé

out si de the working range ereayascalrre In claim210, Turt
conpr i siindjcatiansi tocthealsemeowaver, vihwilldienappreciated that the example embodlments

10 are not limited as such and can include other forms of indications, for example, a liquid
crystal display (LCD) screen that can display the actual values of the monitored
parameters and showing advancement of the parameter values towards faults; or an
audio alert system sounding different alerts to the user at different intermediate/trigger
levels etc.

15

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
considered in all respects to be illustrative and not restrictive.

20



the transmtting the trigger signal conprises switching on/off the switch
el ement of the relay. 12. The relay as clained in any one of the preceding
claims, wherein the processing nodule is capable of automatically setting a
plurality of internediate levels. 10 13. A method for internediate alerting
in association with a relay, the nethod8conpri si ng, detecting a value of a
par amet €¥LAMS source to be nonitored; monitoring a working range,
t he wor ki ng range bei ng generated based on applying a threshold level to a
set working condition; l5automatically setting at |east one internediate
| evel wit-hin A rawanierisdnds ange based on the threshol d |evel; and
transmitting t | @alsolifcelth® Ci'ﬁérﬁt%?é%ﬂtweain Bt fimpioe
paraneter is Eg?mtﬂlﬁl} S%hﬁmq# %Ogilug PEJ\F ﬁb 182 'Igﬁe mgt hod as cl ai Eed [ nrscl aim
13, wherrepqile penfiguresitetdetect e nplite 988 p@F%nQiﬁ”Pfﬂh%S%léP%ct ed froma group
consisting thy r%c%%?@emg@uléﬁgﬁﬁgﬁédqw RoMRASEYIRInG Rye, HNWORINGTESEe Bélﬁéent
phase angl e, ase frequency, power, tenperature, resistance, digital
si gnal s. genwtedrrt@smtmcapabmgl ai H’é@lshqlﬂ denel daeacsetcyarkng £ondition 4anduike ei n
the tranggiddinBomb §hm=.t b t Ricaly 8Lt RREPHAS GRe@Bdidth NEveAN
alert. '"I:ﬁ*g% LQ E\ﬁ ﬁ as rc gre'g |cr)1 C (g?mcf% wherein the alert conprises
a vi sualwililiethe werking iaiigs lmseﬂpnéhe thersholddever. arse met hod as claimed in claim
yherein %{%E td MHoddiBiny! FibRlied i€ dapSHEPLf SASrRANG rdHanfsdidrdldF an

em tting dio
intermediate trlgger signal if the detected value of the parameter is at the intermediate level.

2. The relay as claimed in claim 1, wherein the parameter comprises one or more
selected from a group consisting three phase voltage, single phase voltage, single phase

15  current, phase angle, phase frequency, power, temperature, resistance, digital signals.

3. The relay as claimed in any one of claims 1 to 2, wherein the transmitting the

intermediate trigger signal comprises emitting an alert.

200 4. The relay as claimed in claim 3, wherein the alert comprises a visual alert, an audio
alert or both.
S. The relay as claimed in claim 4, wherein the visual alert comprises powering a light

emitting diode {LED).
25
6. The relay as claimed in any one of claims 1 to 5, wherein the threshold level is

capable of being set by a user.

7. The relay as claimed in any one of claims 1 to 6, wherein the working condition is set

3¢  based on an instructional input.

8. The relay as claimed in claim 7, wherein the instructional input is based on a user
activation.
35 9 The relay as claimed in claim 7, wherein the instructional input is based on a

powering up of the relay.



18. The nethod as clainmed in any one of clains 13 to 17, wherein the
threshold I evel is capable of being set by a user. 35 20 20.The nethod as
claimed in claim19, wherein the instructional input is based on a user
activation. 521.The nethod as clained in claim19, wherein the

instructional input is based on a powerl®ng up of the relay. 22. The

met hod a0 cl afimeceldnanoiincaeinanycdre ofecld@stiotod. wHeneinHies prwapsing meglule is
transm t t he
il LA eort AR 5,94?,%&5.55 B%Rgbfgerrglgﬂéu i therdis] PHLdotabli SRk dt

cl ai m 22thewaeanagter Islwatadeahsmorklmm@nghe trigger signal conprises swtching
on/off a switch elenent of the relay. 1524. The nethod as clained in any one
of clainms 13 to 23, wherein the automatically setting step conprises

aut orfat i thl | yTheetalangs alaphed al ¢laipn 68, further corakirising & swétis elgiment @and ivhes@nrki ng

range batﬁg({iraﬂgmﬁtﬂ% tT"uQ Er?gﬁgpgiﬂnéiec\éﬁllprises switching on/off the switch element of the relay.

12. The relay as. claimed in any one of the preceding claims, wherein the processing

module is capable of automatically setting a plurality of intermediate levels.

10
13. A method for intermediate alerting in association with a relay, the method comprising,
detecting a value of a parameter of a source to be monitored,;
monitoring a working range, the working range being generated based on applying a
threshold level to a set working condition;
15 automatically setting at least one intermediate level within the working range based

on the threshold level; and
transmitting an intermediate trigger signal if the detected value of the parameter is at

the intermediate level.

20 14, The method as claimed in claim 13, wherein the parameter comprises one or mere
selected from a group consisting three phase voltage, single phase voltage, single phase

current, phase angle, phase frequency, power, temperature, resistance, digital signals.

15. The method as claimed in any one of claims 13 to 14, wherein the transmitting the

25  intermediate trigger signal comprises emitting an alert.

16. The method as claimed in claim 15, wherein the alert comprises a visual alert, an

audio alert or both.

30 17. The method as claimed in claim 16, wherein the emitting the visual alert comprises

powering a light emitting diode (LED).

18. The method as claimed in any one of claims 13 to 17, wherein the threshold level is
capable of being set by a user.

35
19. The method as claimed in any one of claims 13 to 18, further comprising setting the

waorking condition based on an instructional input.



25. A conputer readabl e data storage nedi um having stored thereon conputer
code 20neans for instructing a processing nodule of a relay to execute a
met hod for internediate alerting, the nmethod conprising: detecting a val ue
of a paraneter of a source to be nonitored, nmoni toring a worKking
range, the working range bei ng generat@d based on applying a threshold

|l evel to a set working condition; 25automatically setting at |east one

i nter madioat e} %Vﬁ[at[h%tﬁglcﬂ,,,{]?@ n%?é.lﬂ ) @%E@ﬁt%@ﬁﬁﬂmﬂgn hﬁ*Jt [ﬁ}t?a%%{}'oﬂcﬁt Lgs\cl?(ﬁ ;

and ansm {'ef fredi a I gger si ete

val ue ofamlhﬁlqnar aneter is at the internediate Ievel 3026. The conput er
readabl e data storage nediumas clained in claim?25, wherein the
automatically setting step of the nethod conprises automatically setting a
pl ur &l i t31. of Thet methedi 3t elalneadeinsclaim AP nwhareinhekinalgucstiangleinpatsie dbasad tdmea

threshol &vJe?iKSlup of the relay.

22 The method as claimed in any one of claims 13 to 21, further comprising transmitting
a trigger signal from the relay if the detected value of the parameter is outside the working

10  range.

23. The method as claimed in claim 22, wherein the transmitting the trigger signal

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

15 24, The method as claimed in any one of claims 13 to 23, wherein the automatically
setting step comprises automatically setting a plurality of intermediate levels within the

working range based on the threshoid level.

25. A computer readable data storage medium having stored thereon computer code
20 means for instructing a processing module of a relay to execute a method for intermediate
alerting, the method comprising:
detecting a value of a parameter of a source to be monitored;
monitoring a working range, the working range being generated based on applying a
threshold level to a set working condition;
25 automatically setting at least one intermediate level within the working range based
on the threshold level; and
transmitting an intermediate trigger signal if the detected value of the parameter is at

the intermediate level.

30 26 The computer readable data storage medium as claimed in claim 25, wherein the
automatically setting step of the method comprises automatically setting a plurality of
intermediate levels within the working range based on the threshold level.



