/I 1 METHOD AND RELAY FOR COVMUNI CATI NG A VALUE OF A PARAMETER OF A SOURCE TO

BE MONI TORED TECHNI CAL FI ELD The present invention relates broadly
to a method and relay for conmunicating a value of a paraneter of a source
to be nonitored. BACKGROUND In the electronics industry, devices

conprising relays are typically used to operate machinery and circuits.
Such devices typically rely on energisation or switching on/off for
150perati ons. In some of such devices, users may be able to set
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voltage |limt, tine delay, phase asymmetry threshold etc. The paraneters
are calcul ated froma desired working/operating condition which the user

al sosmanual |y prograns into the relay. For exanple, if a user sets the
wor ki ng iigiﬁg_nﬂglna power supply as 240V, an overvol tage tol erance of
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par dffet er of a source on whether the paraneter is |less than 300V or nore
than 44@acRGROBND fference of voltage between 3-phase |eads is nore than
30V. If any condition is net, 30the relay de-energizes after delaying for a
ti me-delay of 5 seconds. However, in the above exanpl e, one problem
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faul t. |
In some of such devices, users may be able to set parameters to be monitored by the

relay. For example, when the device is connected to a three phase power source, the
parameters monitored may include nominal operating voltage range, over voltage limit,
20 under voltage limit, time delay, phase asymmetry threshold 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
25  voltage level meets the calculated limit. As a further example, if a user sets a 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,

30 the relay de-energizes after delaying for a time-delay of 5 seconds.

However, in the above example, one problem that typically arises is that when the
relay de-energizes, the user is only aware that at least one of the conditions is met but is
typically unable to tell exactly which condition(s) is met. For instance, the user is not able to

35 differentiate between a phase loss fault, a phase sequence fault, a phase under-voltage

fault, phase-overvoltage fault or phase asymmetry fault.




2 The | ack of knowl edge on the exact causes of such a device
switching off can nmake diagnosis difficult and costly. As the trial and
error approach may typically be used tg@ diagnose problens, the entire
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real -time information of a source (for e.g. a power source), a trip cannot
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SUMMARY

According to one aspect, there is provided a relay for communicating a value of a

25  parameter of a source to be monitored, the relay comprising an input sampling module for
coupling to the source to be monitored, the sampling module configured to detect the value

of a parameter of the source to be monitored; and an output module for communicating the
value to a user. The relay may further comprise a processing module configured to monitor a
working range, wherein the processing module is capable of instructing a trigger module for

30  transmitting a trigger signal from the relay if the value of the parameter is outside the working
range. The relay may further comprise a storage module coupled to the processing module

for storing the detected value. The relay may further comprise a trigger module coupled to

the processing module for controlling a switch element based on the trigger signal. In one
embodiment, the input sampling module detects a plurality of values. The switch element

35 may be at least one of an electromechanical relay switch or a solid state relay switch. The
parameter may be selected from a group consisting of three phase voltage, single phase

voltage, single phase current, phase angle, phase frequency, power, temperature,



resi stance and digital signals. The output nodule is capabl e of
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15 source to be nonitored, the nethod conprising detecting the value of a
paraneter of the source to be nonitored by a sanpling nodul e of the rel ay;
and comruni cating the value to a user #rom an output nodul e of the rel ay.
The nethod may further conprise nonitoring a working range; and
transmtting a trigger signal fromthe relay if the value of the paraneter
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o our S e AP WL TRARL #0050 HBRHES [RRAR AP SIgRL s
devi ces.medium having stored thereon computer code means for instructing a processing module of
a relay to execute a method for communicating, from a relay, a value of a parameter of a
15 source to be monitored, the method comprising detecting the value of a parameter of the
source to be monitored by a sampling module of the relay; and communicating the value to a
user from an output module of the relay. The method may further comprise monitoring a
working range; and transmitting a trigger signal from the relay if the value of the parameter is
outside the working range.
20

BRIEF DESCRIPTION OF THE DRAWINGS

Example embodiments of the invention will be better understood and readily
25 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 embodiment.

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

embodiment.

Figure 2 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

35 embodiment.



Figure 6 is an exanple of a manufacturing process line for one enbodi ment
of the relay disclosed herein. 15 DETAI LED DESCRI PTI ON Exanpl e
enbodi nents descri bed bel ow can providé a relay, method and system for
comuni cating a value of a paranmeter of a source to be nonitored. 20
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of a source ftFigure 3rwaiscoerpaticinivaharticibstrating atmetbork 3@k pleearemuniating, fremaa
user. Tha.r P - : r : old |l evels
and appl5 ey Ok A ARRRrBf € Giee® ol HaRk 17 B R B ok g
condition to obtain a working range. The relay 25nonitors paraneter val ues
of the source, | tor ad ' h | N I eis
out si de the %{'ﬂt' ?E‘SS%JS, ﬁcgt9|§:$t%g1'g§fstt%+gc§oéﬁ(}5?{s?gt gvac{lgér]r?ﬁ g@@e hirdiBss )éa%wn one
exanpl e betibusdiarmeegramnieble lopiggentrellegant acorhieirhese énan graiplg embodiment.
de-energising (e.g. switching on or swtching off) a swtch elenent of the
relay. In one exanple 30 enbodinent, a user can set working conditions or
wor ki ng r angéigpuraskdd) showetan rigstrofica cpotrolatpday dayeg Bretogit covauniggtiemge
limt, %gg£§m¥ghggggxghgggnﬂﬁﬁyﬁgﬁtry limt and time setting. After the
wor ki ng C ndi tions of rking ranges are set, the relay can nonitor the
paraneter val ues. 35l n one exanple enbodi nent, the relay is equipped with
co ni cati on, S e ' ks | - ' ' co
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user), and t ligurgBeis aof efamule of hanamdactgingupnoeess( lineafoniene iembesiiment of dhe he
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aberrationg, phase asymetry, under-voltage or over-

15
DETAILED DESCRIPTION
Example embodiments described below can provide a relay, method and system for
communicating a value of a parameter of a source to be monitored.
20

In example embodiments, a relay can be provided to detect a parameter value of a
source to be monitored and to communicate the detected value to a user. The relay can
access pre-set or user-set one or more threshold levels and apply the threshold levels to a
manually or automatically set working condition to obtain a working range. The relay

25 monitors parameter values of the source to be monitored against the working range and if

the value is outside the working range, a trigger signal is transmitted.

In one example embodiment, the trigger signal comprises energising or de-

energising (e.g. switching on or switching off) a switch element of the relay. In one example

30 embodiment, a user can set working conditions or working ranges based on settings of a
voltage range, pre-set over-voltage limit, under-voltage limit, asymmetry limit and time
setting. After the working conditions or working ranges are set, the relay can monitor the

parameter values.

35 In one example embodiment, the relay is equipped with communication features, for
instance using a Zigbee communication protocol and is able to communicate instantaneous

physical input parameter to a user via a programmable logic controiler and a mobile phone.
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Com%t erdsgaobcyeﬁw%gé s%rlleg tirrll etﬁe (Fr%gljn%:a%ion/%lata processing arts for efficient description. An
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.
25
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’,
“replacing”, “generating”, “initializing”, “outputting”, and the like, refer to action and processes
30 of a instructing processor/computer system, or similar electronic circuit/device/component,
that manipulates/processes and transforms data represented as physical quantities within
the described system into other data similarly represented as physical quantities within the

system or other information storage, transmission or display devices etc.

35 The description also discloses relevant device/apparatus for performing the steps of
the described methods. Such apparatus may be specifically constructed for the purposes of

the methods, or may comprise a general purpose computer/processor or other device



selectively activated or reconfigured by a conputer programstored in a
storage nenber. The al gorithns and di splays described herein are not

i nherently related to any particular cohputer or other apparatus. It is
under stood that general purpose devi ces/ nmachi nes nay be used in accordance
with the teachings herein. Alternatively, the construction of a
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rel ay lgggtcc%ﬁ i%h%%geglgwégsc{\%r%a@zhé stc%&?ﬁ%e%d\é?' ues of one or nore

par anet honitored to a user via an output nodul e
106. 8 Figure 1(b) is a schematic circuit diagramillustrating the

b oaod, Lo SEARER' SuEPRRL iy, 544 g i UFERS SHRRNRS ol R) 2
25  module is a functional hardware unit designed for use with other components or modules.
For example, a module may be implemented using digital 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
embodiments can also be implemented as a combination of hardware and software

30 modules.

Figure 1(a) is a schematic diagram illustrating a relay in an example embodiment. In
the example embodiment, the relay is a control refay 100. The relay 100 is configured to be
coupled to a source to be monitored such as a three-phase power supply line voltage source

35 110. The relay 100 can detect values of one or more parameters of the source to be
monitored. The relay 100 can also communicate the detected values of one or more

parameters of the source to be monitored to a user via an output module 106.



coupled to a processing nodul e 101. The processing nodule 101 is coupled to
a setting nodule 103 that is in turn coupled to a user interface 108. The
processi ng nodul e 101 is further coupleé to a trigger nodule 105 that can
control a switch elenent 208 of the relay 100. The input sanpling nodul e
104 can couple to the source 110 using e.g. leads L1, L2, 10 L3. A power
supply nodule 102 is provided to supply power to the various conponents of
the relay 100riglke1(ogliay stROmBRY PRl @a@aw.ugamfrng&ﬁeaelsy%égﬁ 1D QUhRp 07
coupl ed to the processing nodule 101 for storing detected val ues of one or
nore par ¥REPEFETof the source to be nonitored. The relay 100 al so conpri ses
an out put nodul e 106 coupled to the processing nodule for comunicating the
det ect ed values of one or nore paraneters of the 15 source to be nonitored
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shown) f'Ei‘F’d'f"% 19588t 'Sl'ﬂtlffﬁecoé'R'&HpP@ é?%d@l‘ieﬁé‘?ﬁm@h %B@P@@"P%m‘)@a@e@b*ﬁ
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with fre uency characteristics, resistance rome.g. resistor probes for
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noni tor tenperature, SUId | evel , s pressure, and ot her
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and a linear voltage regul ator REG3 which regul ates vol tage at about 1.8V.
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STM croel ectroni cs. Capacitors e.g. C6, C7, Cl0 are included for noise

filtering purposes The i nput sanpling modul e 104 steps down and shifts a
vol tage | evelNdhe examplepraodingent; Higesovese Bﬁicﬁiﬁﬁﬁtdw"ﬁ@ 118 i neblimiektq avel

sui tabl ehfde-fasBRRssS 8kl Eé{n HE':ﬁJdEr\Fé‘ﬁ%% baRnEe! 18 é&}ceé fo 4 Honﬁ‘@red such
appreci ated that the sanp % nodul e 104 can have different circuit
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processi ng nmodul e 101 accepts inputs fromthe |nPut sanpl i ng nodul e 104 and

5 conductergsiesteticsregistanpe (procegsraniptoroRngbes fory liqud levg fanw;)a and digital
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STM croel ectronics or LPC1114 from NXP. O her conponents nay be provi ded

conrféct e¥NEeY St PESTHIE ﬁ@&iﬁﬁ% etst)l Pthes paameipisSHEDN A PERsT andle coPeMef @ thife-
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circuit can vary dependi ng on m cr r se ect ed
i mpl enerdBeRIiOHAY “Aower weumfop%ﬂ@mﬁr% béEﬁWl br igdapted do prenitos dpmgerabee) bqqlm
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conponents within the refay 100. Processing In e processing nodule 101 is
dependent on the firmvare witten.

30 The input sampling module 104 comprises a plurality of resistors e.g. R2, R3, R4,
R5, R7, R8, R9, R10 and a linear voltage regulator REG3 which regulates voltage at about
1.8V. REG3 can be implemented as 1.8V Voltage Regulator LD2981ABM36TR from
STMicroelectronics. Capacitors e.g. C6, C7, C10 are included for noise filtering purposes.
The input sampling module 104 steps down and shifts a voltage level of the 3 phase voltage

35 from numeral 110 to a voltage level suitable to be processed by the processing module 101.

It will be appreciated that the sampling module 104 can have different circuit arrangements



The user interface 108 can conprise external manipul ated el enments to be
accessed 15 by a user of the relay 100. The mani pul ation or setting set by
the user on the user interface 108 is sénsed by the setting nodule 103 and
is translated into an electrical signal at the setting nodule 103. The
signal is transmtted to the processing npdul e 101 for processing at the
processi KyOIGa P 8930110 YwastpHe fends, f RIFCBUSPYY pRIMSHermrdianp difter g i Pogroes for
set ti ngs nitepemdj sthuederdivaot ype of relay 100. In this exanple, possible

mani pul ati on or setting can include voltage range sel ection setting,

under -vol tage setting, over-voltage setti ng etc. Asymetry setting can be
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can translate an over- 35 voltage user setting; and P3 can translate an

under -vol tage user setting. It will be appreciated that the setting nodul e
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si gnal i thetpredesBingthesule™ el tri gger signal can be transmtted by the
processing nodul e 101 instructing the trigger nodule 105 to control the

switch elenent 108. It will be appreciated that the working condition can

be nanual |y Sehererar@Whdms iypas bf/nﬁﬁtpulallgﬂ_'tﬁ? steftingg%pémﬂhﬁ 8nlthet deénarﬂe&%s a
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transi st
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numeral 110 fall within a working range based on these “sets of conditions”.

30 In the example embodiment, the setting module 103 comprises a plurality of
potentiometers P1, P2, P3 meant for converting the setting set by the user at the user
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-

35 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

settings such as asymmetry, time setting etc.



20 appreciated that the switch el enent can be any of el ectro-nmechanical
relay or solid-state switch. In the exanpl e enbodi nent, the power
supply nodul e 102 functions as a power18upply circuit of the relay 100. The
power supply nmodul e 102 steps down and regul ates an 25 external power
supply (see nuneral 109) provided to the relay 100 to a vol tage supply

| evel that is suitable for the conponents inthe relay 100. In the exanple
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protocols that may be utilized by the wireless transceiver/transmtter my
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resistor RB, 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
35 regulation purpose. A capacitor C3 is provided as a start-up element for REG1 when the
power supply is initially provided to the relay 100. A resistor R1 and diodes D1, D2 function

as a circuit for transient voltage protection.



30 transceivers. O her possible connector or conmunication ports include
but are not limted to an | EEE 1384 port, a serial port, a parallel port, a
Personal Conputer Menory Card | nternatipnal Association (PCMCIA) port, an
Inter-Integrated Circuit (12C) port, a Small Conputer SystemInterface
(SCSl) port, an optical port, a coaxial port, a Registered Jack 11 (RJ11)
port, a RS232 port, a R5485 port, and a RS442 port 35 12 whi ch i ncl udes
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25  module 106 comprises a wireless transceiver like Zigbee transceiver, Bluetooth transceiver
etc. U4 can be implemented using e.g. an antenna MMZ1005S102ET from TDK Electronics.
The output port 111 can be a Universal Serial Bus (USB) port when the output module 106 is
a USB transceiver. The output port 111 can be a Registered Jack 45 (RJ45) port or other
non-conventional connector port when the output module 106 comprises the corresponding
30 transceivers. Other possible connector or communication ports include but are not limited to
an IEEE 1384 port, a serial port, a parallel port, a Personal Computer Memory Card
International Association (PCMCIA) port, an Inter-Integrated Circuit (I*) port, a Small
Computer System Interface (SCSI) port, an optical port, a coaxial port, a Registered Jack 11
(RJ11) port, a RS232 port, a RS485 port, and a R5442 port.
35
As described, a storage module 107 can be optionally included in the relay 100. The

storage module 107 can store all the instantaneous information of the 3 phase voltage,



In step 504, all of the settings of set through the user interface 108 are
translated to root nean square value and stored in the storage nodule 107.
Subsequently, in step 506, the processitdg nodul e 101 sanples the ADC
(analog to 5 digital converted) value of the physical input paraneter of
the source 110 via the leads L1 and L2 in 200ps intervals. It wll be
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t he 1gut put port 30111. Figure 3 is a schematic flowhart
illustrating t hod 300 of co nicati.n fro r a val
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physical input parameters of the source to be monitored. In the example embodiment, the
25 power source is preferably a three phase power source, although other kinds of power
sources may also be used. It will be appreciated that the power source may be either an

alternating current (AC) or direct current (DC) power.

Figure 2 is a schematic flow diagram for broadly illustrating an algorithm of an
30 exemplary firmware for the processing module of Figures 1{a) and 1(b) in an example

embodiment.

In step 502, in the presence of a power source 108, the processing module 101
reads the settings set through the user interface 108 via an electric signal of the setting

35 module 103.



5 a switch elenent of the relay is controlled to be in the on or off state,
based on the trigger signal, as shown in step 308. Figure 4 shows a
notification system 400 conprising twol3el ays 402, three wrel ess push
buttons 404, a programmable |ogic controller 406 and a nobil e phone 410 in
an 10 exanple enbodinent. In use, the relays 402 detect and produce

i nformati on negepdioagalf attht setinds tof eststhrapightthergserantetface d0f aresisansiaed ig
previously nentioned, it wll be reci at the notification system
is not FPHHMEAT %a%ﬁ'%%?'ﬁnﬁoﬁmﬂ%g%ﬂﬁagg"gogrugér}e Ters but may be adapted to

nonitor tenperature, liquid |level, speed, pressure, light, and other

paranmeters that are suitable to,6 be noni.t €. t
transmtted gb‘bf’?ﬂé‘eﬁﬁbd? éfﬁ?ﬁ%dse thﬁgquS%ﬁ'@é %%rq I-rggftﬁ esrdrﬂ%%g v{ﬁ% ré?gs(gf@?g 'tl%e
Wi 1 eb es gigittResveasdoralnsay the physieat ihgutf pavametee of Hieagauran21@ yiag the leads L1

programmuabl e L ogic controller ¢ or_ind VoVl - T

but t ons aﬂg4|72 @%QBPﬁénqﬁ[r"EGr SHWQBB% z’fp@é'ct':étégﬁb%tom\élgg Ih%gva\r@eg?ly\?g% c?ﬁ??%ul t

i nf or matikedrdingtto SRS ighess gheite bothtdughta settintgey thppisepri ate tower |ights
408. Each tower light corresponds to a particular fault condition and the
lighting up of each tower light represents the presence of that particul ar
20 fault conddxtomstep s08ealpoitae ADMDpayipledivaliee asaiterodeseingt ihdrusrrogh maambl e
| ogic controll % 406 al so_send %I]e1 ?ult information to the user's
mobitPe SAURHE RGP bg@iﬁﬁj’f’geﬁ'@ "BRAOIY 'message service (SMB) to alert the
user of the fault condition(s). In certain enbodi nents, the notification
systemis not_limted to only notifying th S it
arises, the hﬁ&&%ﬁfﬂcgsﬁ'%ﬁca&%ﬁﬂ%ﬂ|"P§‘F p%&é \lﬁ@ergﬁ@%p%%ﬂn%uggﬂgh%{e#?odi c
or real dfisBBrceONUigbtgined viadeagsdat @ad dd drbdragpelatad incguivaland nelttmearssquare he
user's nopile phone. In certain enbodi nent 2t 1 1 00S4d e relays 402
can be ¢ Wﬁﬁeﬁgorb‘i?”f%'sgﬁ' {%QIsgtt'W gﬁtgﬁﬂugg(&%ﬁ%% t%@ﬁ%r%dgiip g{r%gabl e logic
contgol | er 406 and the nobile phone 410. In this regard, the user may apply
settings to the relays 402 via the w.reless.cor i i i gur. )
shows an el ecﬁ%éﬂ?%r OEBWEP&H“?&"a)?iee‘iféﬁ%g@Y%aq%EP %%t eq%gr?ﬁgﬁ”ggtﬁg%@
capabi | idptfsed, heaproesssim) @oauib odi rimsttuctsAhBSIB5gé ot ibefARE valgea ithe tgaghe

el ectronics c rol .re 602 usi ) ; t J

cont ol e T8N B remare duSnRTmer B HRE SlinsTiafe s 0 sy

rel ay pagliaroalfeNad Aabpiysichhnp et meametercare aisut stoledriretheyst@ege mpdatentyct ed to
a Bluetooth transceiver 606 via a coupling nmenber 604. 35The Bl uetooth

trarffcei ver 602 can be inplenented using a Bl uetooth Transceiver part no.

TCSWAACL3FB an@tdph®1 4 uppriodgssireinetiulé 041 cammpaees mpt evwantsqdangsvatiest dfeall of
couplin 15 nmenb

) r part TWDXCAF0J1Q. .1 n. such r QN6 S
control qF%PS&V”Q% Ogﬁ?téﬂfqygggéﬁéﬂﬁﬁ%’%ﬁeﬁgﬁ ??19? i ﬁétrﬁggﬁéggtshggreg‘}ea%egq\bmgt h
B: uet ootgmytieghmst @lgpgrﬁeitgmrte FE{éﬁﬂwiriea'f the peysinajm,:j]rmtjt pptaeTetens avéad thepfonditipn of
el ectronics contro ay of. Fi.gur 5(a r,e.t e C L
with ot 18 %Bltﬂ%t”@?ﬁ- H{ Eﬁa ”gﬁ'oﬂégi %sﬁ@o‘g’gé%@‘ﬁd@ﬁeﬁ %e%e%tahtﬂg%ﬂ%'g@giqé
devixges R8tivate ey HweHhing dibmencpipand blse isguel a datiti Ognal igch isftorhesstpred inhat
is able to be exchang%gébetmeen the el ectronics control relay 606 and the

0%

Bl uet oottRe &5 s 608 includes (a) Historical / Real tine input
data of the product, (b) Historical / Real tinme output data of the product,

(c)H storical / Real tinme actual praqd 10settin due. o} S
Compared t o JBsieRaia, Miropased EONF O3t racal N e Jub(t SAE e
storage modute 107 through the output module 106 to an external device via the output port

30 111,

Figure 3 is a schematic flowchart illustrating a method 300 of communicating, from a
relay, a value of a parameter of a source to be monitored in an example embodiment. At
step 302, at least one value of a parameter of the source to be monitored by a sampling

35  module of the relay is detected. Two or more values of at least one parameter of the source
can be detected. Each value may correspond to one particular parameter. in such case, the

number of values can correspond to the number of parameters detected. Alternatively, a



of fault), (e) Storage of manufacturing information (quality information of
each process). Figure 6 is an exanple of a manufacturing process
line for one enbodi ment of the relay dil4cl osed herein. Al quality

i nformation frome.g. Process (A to (D) are stored in each 15 of the
products ship out fromfactory. These quality information may be retrieved
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to light up the appropriate tower lights 408. Each tower light corresponds to a particular fault

condition and the lighting up of each tower light represents the presence of that particular

20  fault condition in the power supply. At the same time, the programmabile logic controller 406

may also send the fault information to the user’s mobile phone 410 for example via short

message service (SMS) to alert the user of the fault condition(s). In certain embodiments,

the notification system is not limited to only notifying the user when a fault condition arises,

the programmable logic controller 406 is also able to send periodic or real time continuous

25 updates on the power source conditions to the user's mobile phone. In certain embodiments,
the settings in the relays 402 can be overwritten by the signals transmitted from the
programmable logic controller 406 and the mobile phone 410. In this regard, the user may

apply settings to the relays 402 via the wireless communication.

30 Figure 5(a) shows an electronics control relay 602 having Bluetooth communication
capabilities in an example embodiment. A RS485 interface is added to the electronics
control relay 602 using a MODBUS protocol. The electronics control relay 602 can be
implemented using e.g. the electronics control relay part no. EN60255-6. The electronics
control relay 602 is connected to a Bluetocth transceiver 606 via a coupling member 604.

35 The Bluetooth transceiver 602 can be implemented using a Bluetooth Transceiver part no.
TCSWAAC13FB and the coupling member 604 can be implemented using the coupling



advant ages may be achi eved in sone enbodi nents. The relay nay be able to
store / record all the manufacturing information for each of individual

rel ays in each processing step during fanufacturing that are produced in
order to: (i) To ensure each of the relays produced are fully conpliant
with the quality procedures defined; (H) To help in statistical analysis of
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APPLICATIONS

The above described example embodiments can advantageously provide information

relating to conditions of the power supply. This can provide early warning to users on an

25 impending fault. As such, this can also avoid or reduce unnecessary downtime of the
equipment connected and controlled by energisable device. The information can also help to
ensure that machines or equipment utilising the energisable element are working at their
optimum conditions. Maintenance and diagnosis work can thus be made simpler and
cheaper. Furthermore, in embodiments where the communication of the information is done

30  wirelessly, users can keep track of the status of the power supply remotely, without having to

be physically present on-site.

From a users perspective, the following advantages may be achieved in some
embodiments. The user is able to read critical information from the relay through: (i) Real
35 time input data of the relay; (i) Real time output data of the relay; (i) Real time actual relay
setting (due to tolerance) as compared to user setting; (iv) Real time status (type of fault).

During a maintenance check, the user can put in place preventive measures when



10a processing nodul e configured to monitor a working range, wherein the
processing nodul e is capable of instr gting a trigger nodule for
transmtting a trigger signal fron1thg relay if the value of the paraneter
i s outside the working range. 153.The relay as clained in any one of claim

1 or 2, further conprising. a storage nodule c led t |
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the quality procedures
10 manufacturing process and design parameters of the relays. In other words, all quality
information from e.g. Process (A) to (D) (see Figure 6) are stored in each of the products
ship out from factory. These quality information may be retrieved through special settings &
procedures carried out on the relays by the manufacturers. These information can be
retrieved especially for customer return analysis to help in problem diagnosis. These

15  information can also be used for statistical analysis to prevent drift of quality

From a manufacturer's perspective in terms of support to the user, the following
advantages may be achieved in some embodiments. The manufacturer is able to
understand the user’s application in terms of the set parameters, environment parameters,

20  input parameters & output parameters in order: (i) To diagnose the root causes of the
incompatibility of the relays in the user’s specific application; (ii) To diagnose the root causes
of the damages of relays in user's application if necessary; (iii) To propose solution to user

from the above diagnosis.

25 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 iflustrative and not restrictive.

30



conprises an output port coupled to the output nodule for facilitating the
communi cation of said value. 510.The relay as clained in claim?9, wherein
the output port is configured to receiv® a conpatible plug in. 11. The rel ay
as claimed in claim 10, wherein the outlet port is selected fromthe group
consisting of a Universal Serial Bus (USB) port, a Registered Jack 45
(RJ45) puAmsan |EEE 10 1384 port, a serial port, a parallel port, a

Per sonal Conputer Menory Card International Association (PCMCIA) port, an
Inter-Integrated Circuit (12c) port, a Small Conputer SystemInterface
(SCSl) port, rarigpfor ¢dmmdidating aciud afl a pardmeter Regyssdree dal bé avénitbied, Rid 1)
port, a R8232 Bort a RS485 port, and a R5442 port. 1512.The relay as

cl ai rred"?ﬂyﬁ?w & of the preceding clains, wherein the output nodul e
conpgi ses a \wnrigp@ssaimipliag segiukefor coupling3o tfﬂﬂeoumbay beesmohitdred dhé saciplngn 12,

wh h I [ d h ' f
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Frequency ( Righ dutpuissiulkeior camflubieatinfthe valaascaivger, infra-red transceiver.
14. The relay as clained in claim13, wherein the wireless transceiver uses
a wreless protocol selected fromthe group consisting of Bluetooth, Zigbee
and WLAN. pr ottheqtlay 46 timb@inrcimy1, d@ttiet eomprisihgi med in any one of the

precedi ng cl ains, wherein the ut nodul e co i ses S of
P omifini cat | ng WREepB/oRE SerT b la Fan & wSRT Aide kiR (pY pFRB8IE
communi @aﬁduf&ts éerpameaofr intaNcting avidibger mbdale far mamdngttingfa tiggeusigealt foorbehe
noni tored ,

he risi.n tectl t he value of a paraneter of
the sourddy ff Po@lvRp Stp@g)”b%}e%{sgﬁmffeqﬁﬁwﬁ%n E8F- the relay; and

15 3. The relay as claimed in any one of claim 1 or 2, further comprising a storage module

coupled to the processing module for storing the detected value.

4. The relay as claimed in claim 2, further comprising:
a trigger module coupled to the processing module for controlling a switch

20 element based on the trigger signal.

5. The relay as claimed in any one of the preceding claims, wherein the input sampling

module detects a plurality of values.

25 6. The relay as claimed in claim 4, wherein the switch element is at least one of a

electromechanical relay switch or a solid state relay switch.

7. The relay as claimed in any of the preceding claims wherein the parameter is
selected from a group consisting of three phase voltage, single phase voltage, single phase

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

8. The relay as claimed in claim 5, wherein the output module is capable of

communicating a plurality of values to a user.



comuni cating the value to a user froman output nodule of the relay. 17.
The nmethod as clainmed in claim16, further conprising 35nonitoring a

wor ki ng range; and 19 transmtting a t8igger signal fromthe relay if the
val ue of the paraneter is outside the working range. 18. The nethod as
claimed in claim16 or 17, further conprising 5storing the value in a
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t he st epapfvafiet ecti ng conprises detecting a plurality of values. 21. The
method as clainmed in claim19 or 20, wherein the switch elenment is at |east
one of an el ectromechanical relay switch or a solid state rel ay switch. 15

h
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vol t age cosipagle ppigase current, phase angle, phase frequency povver
tenperature, resistance and di gital signals. 2023. The nmethod as clainmed in
cl aim 20, wherein the comunicating step communi cates a plurality of val ues
to a usan, The relay as claimed in claim 10, wherein the outlet port is selected from the group

consisting of a Universal Serial Bus (USB) port, a Registered Jack 45 (RJ45) port, an |IEEE

10 1384 port, a serial port, a parallel port, a Personal Computer Memory Card International
Association (PCMCIA) port, an Inter-Integrated Circuit (F°) port, a Small Computer System
Interface (SCSI) port, an optical port, a coaxial port, a Registered Jack 11 (RJ11) port, a
RS232 port, a RS485 port, and a RS442 port.

15 12. The relay as claimed in any one of the preceding claims, wherein the output module

comprises a wireless transceiver.

13. The relay as claimed in claim 12, wherein the wireless transmitter is selected from
the group consisting of a Bluetooth transceiver, a WIFI transceiver, a Zigbee transceiver, a
20  Radio Frequency (RF) transceiver, a Bluetooth transceiver, infra-red transceiver.

14. The relay as claimed in claim 13, wherein the wireless transceiver uses a wireless

protocol selected from the group consisting of Biuetooth, Zigbee and WLAN protocol.

25 15 The relay device as claimed in any one of the preceding claims, wherein the output

module comprises a display capable of communicating the value directly to the user.

16. A method of communicating, from a relay, a value of a parameter of a source to be
monitored , the method comprising:

30 detecting the value of a parameter of the source to be monitored by a sampling
module of the relay; and

communicating the value to a user from an output module of the relay.

17. The method as claimed in claim 186, further comprising

35 monitoring a working range; and



24. The nethod as clainmed in any one of clains 16 to 23, wherein the step
of communi cating the value conprises connecting a receiving neans to the
out put nodul e 25 using at |east one of 1& Universal Serial Bus (USB) cabl e,
a Registered Jack 45 (RJ45) cable, an | EEE 1384 cable, a serial cable, a
paral l el cable, a Personal Conputer Menory Card International Association
(PCMCI A) cabl gansamittingteetrigdertsepabired tie retayi it thelvable fdbd parameSeras butSisiepoe er
Systen1|nterfacg §SCSI cable, an optical cable, a coaxial cable, a

Regi stered JAKPY'RF11) cable, a R5232 cable, a RS485 cable, and a RS442
cable. 30 25. The nethod as clainmed in any one of clainms 16 to 23, wherein
the step
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cl ai sed i n amyoringehealab i asto2dhet mo@Be ofvherrelap. t he recei vi ng neans
conprises at |east one of a conputer or nobile phone. 528. A notification
systemfor a relay, the systemconprising: a relay, the relay conprising :
an i nput1Ssanpihengethiodak elaired ol 17y furtheacwoprismg.t o be noni tored, the
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21. The method as claimed in claim 19 or 20, wherein the switch element is at least one
of an electromechanical relay switch or a solid state relay switch.

15

22. The method as claimed in any of claims 16 to 21, wherein the parameter is selected
from a group consisting of three phase voltage, single phase voltage, single phase current,

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

20 23 The method as claimed in claim 20, wherein the communicating step communicates

a plurality of values to a user.

24, The method as claimed in any one of claims 16 to 23, wherein the step of
communicating the value comprises connecting a receiving means to the output module

25 using at least one of a Universal Serial Bus (USB) cable, a Registered Jack 45 (RJ45) cable,
an IEEE 1384 cable, a serial cable, a parallel cable, a Personal Computer Memory Card
International Association (PCMCIA) cable, an Inter-Integrated Circuit (1%} cable, a Small
Computer System Interface (SCSI) cable, an optical cable, a coaxial cable, a Registered
Jack 11 (RJ11) cable, a RS232 cable, a RS485 cable, and a RS442 cable .

30

25. The method as claimed in any one of claims 16 to 23, wherein the step of
communicating the value comprises connecting a receiving means to the output module

using a wireless protocol.

35  26. The method as claimed in claim 25, wherein the wireless protocol is selected from

the group consisting of Bluetooth, Zighee and WLAN protocol.



15conpri ses a programmable logic controller. 30. A conmputer readabl e data
st orage nedi um havi ng stored thereon conputer code neans for instructing a
processing nodule of a relay to execut@0a nmethod for conmmunicating, froma
relay, a value of a parameter of a source to be nonitored , the 20met hod
conpri si ng: detecting the value of a paranmeter of the source to be
noni tored by a sanpling nodule of the relay; and conmunicating the value to

2t or age Aot eALe BB LB 3] ahBab St BmePety 28 WARHRUNE red kA RisBnt™ 2
noni t or icogpasewaideas) onawa compdter br mobid phdneg a trigger signal fromthe
relay if the value of the paraneter is outside the working range. 30
5 28 A notification system for a relay, the system comprising:
a relay, the relay comprising :
an input sampling module for coupling to a source to be monitored, the
sampling module configured to detect a value of a parameter of the source to be
monitored; and
10 an output module for communicating the value to a user; and
a notification device for coupling to the output module of the relay to receive the

value, wherein the notification device is configured to alert the user.

29. The noftification system as claimed in claim 28, wherein the notification device

15 comprises a programmable logic controller.

30. 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
communicating, from a relay, a value of a parameter of a source to be monitored , the
20  method comprising:
detecting the value of a parameter of the source to be monitored by a sampling
module of the relay; and

communicating the value to a user from an output module of the relay.

25 31. The computer readable data storage medium as claimed in claim 30, wherein the
method further comprises
monitoring a working range; and
transmitting a trigger signal from the relay if the value of the parameter is outside the
working range.
30



