1 METHOD AND DEVI CE FOR COUNTI NG ENERA SATI ON EVENTS 5 TECHNI CAL FI ELD

The present invention relates broadly to a nethod and device for counting
energi sati on events of an energi sable el enent. 10 BACKGROUND In
the el ectronics industry, devices such as relays are typically used to
operate machinery and circuits. Such devices typically rely on energisation
or swtching on/off for 15operations. Suppl i ers of such devices
typically estimate a lifetinme for devites. For exanple, for a swtching
device, a supplier may estinmate the nunber of tinmes the switching device is
switched on before it becones overdue for replacenment. This estimate is
typically knBeTHORXAND DEVICE FORSCONTING ENERGISAEIONEVENTSY, there is
no suitable device or nethod which can provide information or early warning
to users regarding an estimated renmaining life of an energisabl e device.
This may be due to high costs involved in nonitoring e.g. each and every
swtching of a device. There is also a lack of an efficient nethod or
mechani i ing. 25 The | ack of know edge on the remaining
Iifg?offggﬁﬂkgﬁggkﬁ'e can lead to undesirabl e consequences such as risk of
damage to nmachi nes or equi pnent when users do not replace an in-use device
that is overdue for replacene T of, I in
users tryi ngﬂ?eo K seeng 'ﬁ‘é‘%‘ﬁ'g% %i‘?t% qﬁgé grtroegds&(r?@aag%gﬁ ??@Cégntgpo O%?H'léél ife
cycl e usesggsat®d events of ah energesablel ederaentt. | ndustry, users would typically use
guesswork to determ ne when a device should be replaced due to its life
cycle usage expiring. This can lead to uncertainty during maintenance. In
an attenpt to elimnate uncertainty, users may decide to change all 2
eneldgi sabl e devices nmuch earlier before the estinmated life cycle usage is
actual Igaeu&srAOOND can | ead to unnecessary costs incurred by the users.

In the electronics industry, devices such as relays are typically used to operate
machinery and circuits. Such devices typically rely on energisation or switching on/off for

15  operations.

Suppliers of such devices typically estimate a lifetime for devices. For example, for a
switching device, a supplier may estimate the number of times the switching device is
switched on before it becomes overdue for replacement. This estimate is typically known as

20 life cycle usage or the lifetime. Currently, there is no suitable device or method which can
provide information or early warning to users regarding an estimated remaining life of an
energisable device. This may be due to high costs involved in monitoring e.g. each and

every switching of a device. There is also a lack of an efficient method or mechanism for

monitoring.
25
The lack of knowledge on the remaining life of such a device can lead to undesirable
consequences such as risk of damage to machines or equipment when users do not replace
an in-use device that is overdue for replacement. The lack of knowledge can also result in
users trying to use a device which has already reached its end of the life cycle usage.
30

In the relevant industry, users would typically use guesswork to determine when a
device should be replaced due to its life cycle usage expiring. This can lead to uncertainty

during maintenance. In an attempt to eliminate uncertainty, users may decide to change all



Furthernore, during machinery or circuit breakdown, w thout know edge on
the life 5 cycle usage of devices, troubleshooting is typically
conplicated. In addition, suppliers of failure devices carrying out failure
anal ysis do not have an effective way of determ ning whether each failure
device has failed due to manufacturing or production errors, or whether
failure is due to expiry of the |life cycle usage. 10Hence, in view of the
above, there exists a need for a nmethog and a system for counting

ener gi s@idrgisalsiy @sliseimuai eaiier Bédabihe «tigarsdt lifé oydas deagsisaictlafipsitie OTHgs of
t he above gr$ | ens. 15 SUMVARY In accordance with a first aspect of
the pre¥¥Ea CoFPant PRI NPYTest KNSR devi ce for counting energisation

events, the device conprising a connector nenber for connecting to an

ener gi sabl e el enent ; sanpl i nodul e coupl ed to the connector nber, the

20 sampl i ng FHIF B0, AHTER MATIENGeL B deRgiowa: RO KNORIEIBR ANgREARe o

el erentéyc asuyet oBelidesd, GRUPESIEbJtAg Lif@yHenp| doRplioaed] By addifor: Gupplist®@al e

confi gus Ed tcgq count a number of detected eﬂgrgi sation events g the

ener gi sAbI'E8 VS farrying out failure gralygis, #Q 8ohA9VE @Rt Fisctiveonay i ¥ LSEUpg ay

modul e wagiadsl eacaffaiflirs Bbayed Rgs faNé® @ td ManwaEtaliad bngrotigetidnésaid, lor hethler t he

ener gi sfatfl e el enent bang ? the counted number of detected energisation

event s. 1allure is due to expity g EI'%FVﬁjt?d{flage'nay conprise a bistable display,

wherein said information relating to a usability of the energisable el enent

is arranged to be displayed on the bistable 30display. e energi sation

evellt ma§ beH%'Zﬁ?nﬂréd'eB/aE%ﬁ‘eo‘?Poé{ed £ X518 %f”esdsf%p f 9@8861%08 S¥stemelor

ener gi seuneng bRergiahtideéeaitsSyf dnCdRegifdble element to address at least one of the above
problems.

15 SUMMARY

In accordance with a first aspect of the present invention, there is provided a device
for counting energisation events, the device comprising a connector member for connecting
to an energisable element; a sampling module coupled to the connector member, the

20 sampling module configured to detect energisation of the energisable element; a count
module coupled to the sampling module, the count module configured to count a number of

detected energisation events of the energisable element.

The device may further comprise a display module capable of displaying information
25  relating to a usability of the energisable element based on the counted number of detected

energisation events.

The display module may comprise a bistable display, wherein said information
relating to a usability of the energisable element is arranged to be displayed on the bistable
30 display.

The bistable display may be capable of displaying said information in the absence of
power supply to power the display.



The energi sable el enent may be a coil of a relay. The energisation of the

coil may be by connection of a power supply to the coil. The
information relating to a usability of the energi sable el enent may be based
on an estimated nmaxi mum nunber of energisation events. The

information relating to a usability of the energi sable el enent may be based
on an estimated remaining life of the energisable elenent. In accordance
with a second aspect of the present irnyention, there is provided 15 net hod

of counting EReERErgRBIIGHIeRNEHaY bel dbRINfERLEHREd ©AMEDAEETE oF @gwIehicBdplad eount
devi ce an energi sable el enment; detecting energisation of the energisable

0
eIenenﬂ%eﬁﬂﬁgﬁﬁﬁﬁﬁﬂﬂﬂe@tﬁﬁﬁﬁﬂFmB?dB%tected energi sati on events of the
energi sabl e el ement. The nethod may further conprise displaying information
relating to usabLIitg of the 2§§ner i§able el ement based on the counted
nunber of detEcEEIOIRARIT ieaent BRY 8F & O #h&aket hod may further conprise
di spl aying said information relating to a usability of the energi sable
el enent on bi st abl e di spl ay, wherejn the bistable display js capable of
di spl aying s eoeqe,rglgthgtq?ﬁ}? %lcﬂ PHPHBE EMNECHN PARMWEL &HB?'%‘I @eﬁaﬁer t he

di splay. The nethod may conprise counting one energisation event based

detecting a svm'_téh coupled to the energi sabl e el enent bein sg/i t ched on.
The ener gi sablsNOIBAELreRDI a2 4sUlity obhe gnpigisgple el"?fae'étr{@?g'i’% BEGPHIN t he
coi | messtibtdymEAMDBLHUNTISErdf BAMVEIsato®lentd. 0 the coil . The

information relating to a usability of the energi sable el enent may be based
on 8n estimted naxi num nunber of ener gi sation events.

The information relating to a usability of the energisable element may be based on an

estimated remaining life of the energisable element.

In accordance with a second aspect of the present invention, there is provided
15  method of counting energisation events, the method comprising connecting a count device
to an energisable element; detecting energisation of the energisable element; and counting

a number of detected energisation events of the energisable element.

The method may further comprise displaying information relating to a usability of the

20 energisable element based on the counted number of detected energisation events.

The method may further comprise displaying said information relating to a usability of
the energisable element on a bistable display, wherein the bistable display is capable of

displaying said information in the absence of power supply to power the display.

25
The method may comprise counting one energisation event based detecting a switch
coupled to the energisable element being switched on.
The energisable element may be a coil of a relay.
30

The energisation of the coil may be by connecting a power supply to the coil.

The information relating to a usability of the energisable element may be based on an
estimated maximum number of energisation events.
35



4 The information relating to a usability of the energisable el enment may be
based on an estinmated remaining life of the energisable elenent. In
accordance with a third aspect of the present invention, there is provided
a system 5 for counting energisation events, the system conprising an
energi sabl e elenent; a device for counting energisation events, the device
bei ng connected to the energi sable elenent; the device further conprising:
a sanpling nodul e configured to detect4energisation of the energisable

el ement ; andTie @unkticroidtiag tOH pk&slity of theensayigblegemetmey bé baseboman

nodul e bein onf i.gur ed count. nunber of detected energisation events
of the %ﬁ'@%érﬁmaﬁﬁ%wé’ ’?neﬁiﬁa%éee@?@&”}’ray be detachably connected to the

energi sabl e el ement. The device may be integrally connected to the
energi sabl e el ement. 15 . The, devi ce  further canprise a display
oaule: capatiGeBTOETEHYLy P HPBE AT PRIV RGP dPeres B et S
enersgi Sfagg%]r&ingmrgimﬁgav?ﬂtst he ?@wm?] edmpuﬁb@ran@nedgg$mé gll@rr@med_ ,rngaté on
events. . di spl ay nodu may further conprjs i sta spl ay
wher ei HOGEPHITIN EBFREHIhC YN 1Pk PR SHINePtey (afhe e dree PERIRE 6f enent
ib_S ar Li’ﬂtggﬁ fLFtth cdh@géiﬂg:Ed ?mmihfg dgbsmllahiqﬁﬁgdlréﬂ!t@yqa?ct energisation off iee

i stabl e di.spl ay, may. be capab] e is [ said infqr lon int
obsences TSRS Hemebt e it Bage Chaded hesaMefng Mot g attucdlie,,
event neyindeonfiyufdeth Rasttda tiinbefl &F eetdoiitl eher@isatbr ehestoufdl thd drerdisuble
energisqble el enent being switched on. 30The energi sable el enment may be a

coi 19 ofS'GMPR ay.
The device may be detachably connected to the energisable element.

The device may be integrally connected to the energisable element.

15
The device may further comprise a display module capable of displaying information
relating to a usability of the energisable element based on the counted number of detected
energisation events.
20 The display module may further comprise a bistable display, wherein said information

relating to a usability of the energisable element is arranged to be displayed on the bistable
display.

The bistable display may be capable of displaying said information in the absence of

25  power supply to power the display.

One energisation event may be counted based on a detection of a switch coupled to

the energisable element being switched on.

30 The energisable element may be a coil of a relay.

Energisation of the coil may be provided by connecting a power supply to the coil.

The information relating to a usability of the energisable element may be based on an

35 estimated maximum number of energisation events.



Energi sation of the coil may be provided by connecting a power supply to
the coil. 5 The information relating to a usability of the

energi sabl e el emrent may be based on an estinmated remaining life of the
energi sabl e el enent. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS Exanpl e
enbodi nents of the invention will be better understood and readily apparent
to one of ordinary skill in the art fromthe followng witten description,
by way 10of exanple only, and in conjuhction with the draw ngs, in which:
Figure 1(a) shows a device for counting energi sable events in an exanple

enbodi nment . ure.1(b) shows a devi for co events
integrally c %{fé‘at'%fe tigg ?(@PS%%U}SPgﬁet%‘e%s ?'53&8{; 3%? 3%‘?1"[ oA an
exanpl esstifdst iRHining life of theFdr@rdisable el@manschematic diagramillustrating a
device for counting energisable events in electrical connection with a

relay in an exanpl e enbodi nent. 20 Figure 3(a) is a schematic
illystration of a display displaying usability of a relay coil in an

exanpl e 3(b) is a schematic illustration of
a di splﬁéﬁpgﬁlﬁ&'ggﬁ Ff"tEyDBAVg'%ay coil in 25another exanple

enbodi ment. Figure 4 is a schematic diagramof a bistable display in an
exanpl e i rrpllfment ation. hemat,i c CIJ cui,t di agram

of a device PAMRISFERIHMERLS gf é%l'%‘%é‘\;)%t"g'hﬁﬁ ae?tg[ &odprsted agfnERAMn ¢ o
a rel ayapissirést t8 dhel sfcdrdmary sl i e) arp @roaT thelbbwing wrtenedestibton, by way

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

Figure 1(a) shows a device for counting energisable events in an example

embodiment.

15 Figure 1(b) shows a device for counting energisable events integrally connected to a

socket coupled to an energisable element in an example embodiment.

Figure 2 is a schematic diagram illustrating a device for counting energisable events
in electrical connection with a relay in an example embodiment.
20
Figure 3(a) is a schematic illustration of a display displaying usability of a relay coil in

an example embodiment.

Figure 3(b) is a schematic illustration of a display displaying usability of a relay coil in

25 another example embodiment.
Figure 4 is a schematic diagram of a bistable display in an example implementation.

Figure 5 is a schematic circuit diagram of a device for counting energisable events
30 for electrical connection to a relay using a direct current (DC) power supply in an example

embodiment.

Figure 6(a) is a schematic diagram illustrating a power supply module for connection
to an external alternating current (AC) power supply in an example embodiment.
35



enbodi nment . Figure 6(a) is a schematic diagramillustrating a power
supply nodul e for connection to an external alternating current (AC) power
supply in an exanple enbodinent. 6 Figure 6(b) is a schematic diagram
illustrating anot her power supply nodule for connection to an external
alternating current (AC) power supply in an exanple enbodi nent. Figure 6(c)
is a schematic diagramillustrating another power supply nodul e for
5connection to an external alternatingscurrent (AC) power supply in an

exanpl e enbogEigorRnéb) is a schenat@w@gr@ﬁd)nustsatmgsmt pdweti @gphimiodlmsfor at i ng

anot her wer sup e for conne on to an external Itern ti n
cur r ent SAES! a&?%{%ﬁy't?waﬁm SRTD (ACRRASE SHERIL 1 DR SPEPGmEnt
schematic flowhart illustrating a nmethod of counting energisation events

in an example enb ment. DETAI LED DESCRI PT] ON 1 Examl e
enbodi ment 5 ESE PloAAE BePUIRTEAR Grsomlos B T PES| TP OZHENET ng

enersgi segnnestioive Rihex@rna altemeatity saring (At eFowr supfly Inhénh eemtdié pinbedintet.ei n,
an energi sable elenment can include, but is not limted to, 20 any device

that can be swi tched/ powered on and off such as a coil of an electrical

relay. The eﬂfigm@ns(dya@ aal;@r%rﬂdm@duﬂ@raﬁi MastraRing CAriodas Clhewdr CelppRiroa blienfgr
devi ces, onents or ft An energ%éatl on ev nt of an nergpaabl

el ementc%‘&ﬁ HoRdP Ga&Xta5R afteMAtg PYTTRNE KelhRpWes SuRR )étf‘t?ri AR a‘eHﬁ/ of f

of the elenment and/or a nmechanical switching on/off of the el enent.
10 Figure 7 is a schematic flowchart illustrating a method of counting energisation

events in an example embodiment.

DETAILED DESCRIPTION
15
Example embodiments described below can provide a method and device for

counting energisation events of an energisable element.

In the description herein, an energisable element can include, but is not limited to,

20  any device that can be switched/powered on and off such as a coil of an electrical relay. The
element can also include other electromechanical switching devices, components or parts.

An energisation event of an energisable element can include, but is not limited to, an

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

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

otherwise stated.

The description herein may be, in certain portions, explicitly or implicitly described as

30 algorithms and/or functional operations that operate on data within a computer memory or an
electronic circuit. These algorithmic descriptions and/or functional operations are usually
used by those skilled in the information/data 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



25The terns "coupl ed" or "connected"” as used in this description are
intended to cover both directly connected or connected through one or nore
i nt ernedi ate nmeans, unl ess otherw se stated. The description herein may be,
in certain portions, explicitly or inplicitly described as 30 algorithns
and/ or functional operations that operate on data within a conputer nenory
or an electronic circuit. These algorithm c descriptions and/or functional
operations are usually used by those skilled in the information/data
pr Ioc es sdsnged@fit, ilfnf@gnafcf orco@iahl §lgas1s ic@bétﬂ? of Agingl ?@reg,_t fiansnsittes ge;m_afelrrdyed,
relating to a self-caonsistent sequence of steps |leading to a desire
resul t .C%We;l* (j?fPP?rﬁai "i‘,“ds‘?ta‘fﬁ"'ﬁ?dﬂari"ﬂﬁ'?ﬁ?ae physi cal mani pul ati ons of
physi cal quantities, such 7 as electrical, nmagnetic or optical signals
capabl e of heing stored, transmtted, transferred, caonbined, co red, and
ot herwi se marBal dess S@ﬁ?'f'ﬁ%'ly ,Stﬂﬁﬁ?«?@r‘é"ﬁﬁc?q WQF'fjfrglf’aﬁ"ég)eo?‘??@rf%?é@fﬁ and
woulsd anéli fardvihy, Bep&pearskiedf inOMed atthRilll @ppreviated tha fhedugnbuts Nidd!pwhehﬂ_ t he
i scussi ons

art will appreciate that throughout the present. specification

1 srtlEARE. Slsersaians: Ll faams Slf 44 FRam N T el e e sinG

T fpl actdicing” Q‘g@ﬁ%raﬁri\g’l g’initié'nizinb’]g, altpating’ and Wietiireltrefen @ ac/:t?@ﬁdanb lpeoddskes
refer t act|] on. an Focesses o a lnstructin I 0OCessor. (0] ter s tem
or si midtdt NSIing dHPEES3PY MRl P o BHNEe O i SR oy CRIcomPB R Fes s e
and tr ansf MaRpudisro@REES and ednarié YiataC Rlprebeateld 44 pRysida! lguantities heithin
descri bed systeminto other data sim

arly represented as physical.
et 1 e gelioalisvrie Slaobal GraoTHI i RPSREED oR RySragi i efindion o
di spl aysydrewi 6esth@tifformation stdrige dememigionai dilpsy dévizes ees rel evant
devi ce/ apparatus for performng the steps of the described nmethods. Such

apparatus nmay be specifically constructed for the purposes of 15 the
met hods, or TRYdJERAPHINSAsE dBEIBSEA eldvahPESEcelarHaLEtes (dpIpeeemsing tiy stephief

devi ce sel ectjvely activated or reconfjgured by a c ut.er program stored
n o stiBe sEscrinerisiations, SUsh aepareliaManGe apesdicalis Constubien dor He PUIMPSES 8 not

i nhgr enthe Ymétdbad, est iy asumpraet & cddndral GUIBdEee Eoraputel/prétestpp @ adthier. déticd S
under st o?d that general ur pose devi ces/ machi nes na%%%?q gs?d i n accordance

with tHEGHEINAEEREPEIFONIUES BYd GRITRULer RIOSEAM ST Slgpog member.

20speciBld ZleriteR¢i SR aBpayaHEScrived PRIinraR toe inmetdity relagiestoaly bertidelai r ed.
In addition, it is submtted that the description also ir |}Clcthlﬁ_é covers a
conput PTRURYr ARt ARPRERIUS (it RndgreRed-thatgerarali PurpRsesteyessya StBPhods

descri bed used ah Nad¥BitalEe Puth tHY Geathingst hdhinC GerHaEiIVelg Othe. cohstiticlion 128 a
appreciated that a | arge vari ety of pr ot%r anmi n?q 25 eld??n%uages and codi ng can
be 4¥sedPResialiZRs davicR{aPPRRYSIR PSTTRER ther methad giees MmaythedtPsfiefei n. Moreover, the
conputer programif applicable is not limted to any particular control

flow and can use different control flows w thout de ar_}i ng fromthe scope
of the invenhi@dlition, it is submitted that the description also implicitly covers a computer

program, in that it would be clear that the steps of the methods described herein may be put
into effect by computer code. It will be appreciated that a large variety of programming
25 languages and coding can be used to implement the teachings of the description herein.
Moreover, the computer program if applicable is not limited to any particular control flow and

can use different control flows without departing from the scope of the invention.

Furthermore, one or more of the steps of the computer program if applicable may be

30 performed in parallel and/or sequentially. Such a computer program if applicable may be
stored on any computer readable medium. The computer readable medium may include
storage devices such as magnetic or optical disks, memory chips, or other storage devices
suitable for interfacing with a suitable reader/general purpose computer. The computer
readable medium may even include a wired medium such as exemplified in the Internet

35 system, or wireless medium such as exemplified in bluetooth technology. The computer



Furthernore, one or nore of the steps of the conputer programif applicable
may be 30 perforned in parallel and/or sequentially. Such a conputer
programif applicable nay be stored on any conputer readable nmedium The
conput er readabl e medi um may i ncl ude storage devices such as magnetic or
optical disks, nmenory chips, or other storage devices suitable for
interfacing wwth a suitabl e reader/general purpose conputer. The conputer
readabl e nedi um may even include a wirgd nmedi um such as exenplified in the

| nt er nefrogdsy whemoaded Whd @x@aﬁedradiawautw@he@aer@ﬁeeweiyf feedlts iR vl apgiacaitid
when | oaded and executed on a suitable
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the described nmethods. The exanple enbodi nents nmay al so be inplenented as
har dwar e no s a fqnctlonal har dwar e uﬁ4 desi gned for
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conpr i sesbalimbrtestardrasoC 0B N@fiamentedbay al@dmbinkatiero o etedriwgret anarsoﬁware
energi sa el ement. The device 102 al so conprises a docki ng nmenber 106 for
15 ¥EC|TP?@f§ng efficient connection to an energi sable el enent. The device
102 further conprlses a display 108 for displaying a usability of an

i sabl nt, th bility is det i ned
based on_a doTEeleh SRS BRSURbT RS (COH B e bBRE e e Iy pL RaPe |

el eEentelrglgdHﬁhémr Fhd dbyics honvgompPesedeatilesst bAE contextdrahénib&rorvaciol eshricdtiny
socket C

| t | t 110 | | ' t.
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relay 202 in an_exanpl e enbodi nen devi ce conn cted to the
rel ay R ?%?yngog ﬁ’ﬁe@mj?ylﬂgrﬁ)éﬁgb@ty Ff@4enqr|gésa8é| gfﬁnm g the example

el ectr cemmhaemtcmle us@bmy ib Aefchainey aﬁﬁé@oﬁ rhdhfgaTHumben of BRergkaligh évents
enbodlng t he. 5@ ctor nmenbers e.g. 104 are used to detect energisation
of a rel d)F eRsrgisaia elenent | | phe appreciated that detection of energisation
events is not limted to detection of powering on/off of the relay coil and

can._ 30 incl f or exanpl e, .detection of switching on/off of the rela
02 Ommehant CHITE D RO S0 YisE Pl isgisiy|conBetiom I aAvoRer AGS CovARICIo

menber serer@sabld) élefrrent i i &M exdrapleePibodiriénITHE ERdtgRRableRerhanerioeshni by o a
socket of th? relay 202.

Figure 2 is a schematic diagram illustrating the device 102 in electrical connection

25  with a relay 202 in an example embodiment. The device 102 is connected to the relay 202
using connector members e.g. 104. The relay 202 is an electro-mechanical relay in the
example embodiment. In the example embodiment, the connector members e.g. 104 are

used to detect energisation of a relay coil 204. It will be appreciated that detection of
energisation events is not limited to detection of powering on/off of the relay coil and can

30 include, for example, detection of switching on/off of the relay 202 mechanical contacts 206.
In the example embodiment, the connector members e.g. 104 can take the form of a plug

which can be inserted into a socket of the relay 202.

In the example embodiment, the relay coil 204 functions similar to an inductor. Due to

35 this characteristic, if an external power supply 205 is available, the relay coil 204 is




9 energized and energy is stored in the relay coil 204. If the power supply
205 is cut off, the energy is released to the device 102. The nechani cal
contacts 206 are controlled to switch to different positions dependi ng on
whet her the relay coil 204 is energized or is de-energized. 5 The
device 102 conprises a protection nodule 208 coupled to a power supply
nodul e 210, the power supply nodul e 210 for powering various conponents of
t he device 102, a sanpling nodule 212 gn connection with the connector

menber sererdgzedl &4 eﬁ’er@?@étof@adbl'tﬁe 24y 6aLRdLTf the poer sapmy i lzog igTBgtlife u?e12 a
reset nmodul e 216 coupled to the_count 10npdul e 214 and a @&?I ay nodyl e 218
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the sanpl diflereAD PukiBordl dep@idhtd Dnanh&hectiid ¢aby RRWEZONE @RERIAdObr ihger el ay
coil 204, e.g. the availability of a power supply 205 being provided to the

rel ay &gz, 1t will be appreci ated that the power supply may be either
an 15 alternating current (AC) or direct current (DC) power source
external Iy connected to the |eads of the rel aé 202. That is, the relfi\ COI|

204 is ener giScHPEERPELHPTRRR R PIRICHBReNOLYE <8 FRURSh IR G BAVETHSYRP

t he WECrﬁ@dUIé?QhOCtﬂétp%%S s@&ﬁy BRIdOR Eim@e@owéﬂﬁb deRner@hindb e Wt e delite vx,hen
the power source is disconnected via the nechanical contacts 206 beln

open. 1192 ﬁé%ﬁ%ﬂ@%%&? f’Peﬁ?””eé%thWtﬂi‘ e CRRNGCEr GeRR P &G r@él‘” a

20t r i ggR6dUN 254 ga@ilecﬂ o ﬂ@rb%hﬁﬂuﬁﬂ mMddufeh®128 aabétneodmé 2h € cddided to the colhe
sanpling nmodul e 212 can be in the form of an input sarrpllng circuit that

coriLBrl Qdule ¢34 paq 8 disply modusd] Sherupid terhecoud modyle 214 ¢ ransi stor, a

capacitor and/or a zener diode. 25 The count nodul e 214 receives
i nput fromthe saggl ing nodule 212 and mmintains a count on the nurrbe[1 of

times the reldye ERTPIOEMRREMeRiel) endh%eRBAINST ToduR e 1 SFRCITBR AR

count s ;io%nnglrﬂ?%ff of thd r&BEIcbin®03! analthe Sae«anaa‘lrt%mftdﬁgo@amm ohg 208 idirgy 212.
For exarrpl one energ i sation event Is counted ased on a det eCtI on of a

switch Rf%‘ﬂ?ﬁcb@ thg relge CS‘bZ?‘bl'h‘j}’"'&ﬁ grrseiatadithay tRGVPPWEIRHPRIY. MpY, be |gdh @hpl e
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e

information to the disp l”@? nodul e 21 nunber information is related to

t he usd®dds efythereland0? el e i &g reyscoilRA s engraised/Roveierh PR &hepithe RAWER| ay

202 mayolae i ohAddied B8 MavihMAR MuThghicAl contBBs bO® Betlidsed! amay dbe
swi tched on before it _approaches failure and/or should be replaced. This is
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20  triggering signal is generated in the sampling module 212.

The sampling module 212 can be in the form of an input sampling circuit that
comprises a resistor; or a combination of a resistor, a transistor, a capacitor and/or a zener
diode.

25

The count module 214 receives input from the sampling module 212 and maintains a
count on the number of times the relay coil 204 has been powered on/off. The count module
214 counts the number of triggering signals sent from the sampling module 212. For
example, one energisation event is counted based on a detection of a switch coupled to the

30 relay coil 204 being switched on. In the example embodiment, the count module 214
processes and transmits the number information to the display module 218. The number
information is related to the usability of the relay coil 204. For example, a supplier of the
relay 202 may have estimated a maximum number of times the relay coil may be switched
on before it approaches failure and/or should be replaced. This is also known as the life

35 cycle of the relay 202. The number information may be in the form of number of times the



relay coil has been energi sed out of the estinmated maxi mum nunber of tines,
for exanple, as a percentage-used information. The nunber information may
also be in the formof the estimated remaining life cycle based on
subtracting the nunber of tinmes the relay coil has been energised fromthe
estimated maxi mum nunber of times. 5 The count nodul e 214 can be in
the formof a counting circuit that conprises a mcrocontroller or a

m croprocessor or a progranmabl e | ogi qodevice with supporting el ectronics
conponegisy $oiltasdeed chbifidedl o bf BiR étifiatddamaximuiht hurhiesredf ticaeatar leixhingk,
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wor ks. 20 Figure 3(h) is a schematic ill ustratl on of a display

di splaying usability of a relay coil not her e, enbodi nent . e

di s& ay is i hng figrippmmadye 2£8J§§‘°dléeso%?f3 NURPER'! CHB‘ E[Bm ¢ |coy 'U%Cﬂ@%a@nd/ or
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of its estimated maxi mum nunber of times it is switched on. Wen the rel ay
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pref er ajpkispiai 302! shows it thérefﬁmabé ﬁfeQ:fyddlo‘ﬁ meaaéuawou i S0°BNVh O thid rtatayl.s ttle
or no power supply to power the dla}"e 3{ That . a, bi st e dis y may be
7 ety

used t hggedcimil &?‘%‘fﬂ alyits ﬁ?tﬁ?"ﬁﬁ@ ilifgnc pi‘?”ﬂ’?e(”ﬁb@érﬂi%oli‘% RBOWE

pover  t fagAind ki replBbSd Saflomt 8 \helema fér Cafrfing @dt Mapedraihce Waridi spl ay to the
device 10 The bistable display can include, but is not limted to, an

el eth rophor etic display, an electrowetting display, an electrofluidic
di spl ay et c.Figure 3(b) is a schematic illustration of a display displaying usability of a relay coil in

another example embodiment. The display is in the form of a usage bar. When the relay coil
is unused and/or new, at portion (i), the display 304 shows that the relay coil is 0% used of
its estimated maximum number of times it is switched on. When the relay is used until 50%
25  of its estimated life cycle, at portion (i), the display 304 shows that the relay coil is 50% used
of its estimated maximum number of times. When the relay is used until expiry of its
estimated life cycle, at portion (iii), the display 304 shows that the relay coil is 100% used of
its estimated maximum number of times and should be replaced, and/or it is the time for
carrying out maintenance works.
30
Returning to Figure 2, in the example embodiment, the display module 218 is
preferably a display that is capable of displaying information with little or no power supply to
power the display. That is, a bistable display may be used that can display information even

in the absence of power supply to power the display. This can provide a so-called e-paper



In the exanpl e enbodi ment, the display nodule 218 conprises a driver
circuit 220 5 and a bistable display 222 coupled to the driver circuit 220.
The driver circuit 220 is in turn coupled to the count nodule 214. The
driver circuit 220 conprises an integrated circuit and functions to
process/transl ate the nunber information fromthe count nodule 214 in order
to instruct the bistable display 222 to display infornmation relating to
usability of the relay coil 204. 10 11 Figure 4 is a schematic di agram
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Y
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30 In the example embodiment, the inventors have recognised that repeated
energization and de-energization of the energisation element can create transient
overvoltage phenomena especially when the energisation element is in a de-energization
phase. Therefore, the protection module 208 (Figure 2) is preferably provided in the device
102 (Figure 2).
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151 n the exanpl e enbodi nent, the power supply nodule 210 is provided to tap
on the power source 205 and regul ate a power supply to the various
conponents of the device 102 such as the count nodul e 214, the display
nodul e 218 etc. Figure 5 is a schematic circuit diagramof a device for
counting energisable events 20 for electrical connection to a relay using
a direct current (DC) power supply in an exanple enbodi nent. For
illustration purposes only, nunerals @b the various nodules fromFigure 2
are used in [ké@HING t& FRjdte D th¥iptdte ARNINGIRL DY Esmpritat ahltedNBIprdtertien Not
meant to be restrictive to the nodules of Figure 2. 25In Figure 5, the
sanpl i fgcHbdete 212 conprises two resistors R5 and R6 functioning as a

vol tage divider. The voltage divider as sanpling nodule 212 sanples the
avai lability of the power suppl¥ 205 and transmts that infgr tion t? t he
count nodul dn208 PGMP SEWedMEHL HRAEIGINMOABHICHT 218 1B JHpYFeLss £ rese
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el ectromagnetic conpatibility (EMO filtering for Ul 226. At 18%r¥tgr al 234,
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circuit for Ul 226. In _the exanple, the count dul e 214 nEHféhées the 13

numSer '§fatidcythesfgyiea 40t B gapigisetion eimand. {iirefactane madg i iMAY®E r om

the sanplednalsomsiutetihg dduRtS bitdroas eneratien dishméntOhas BEereViRst tBsted dtoa | ow
depending on the firmare al orlthn1deskgn for Ul 226. Further e count

L 1n , . ! t
modul e PRAUCSRIPE PEST rPyttindie fErqisationidlemerd feigsale qp dhe Miarkey The {-]aﬁtaow
di spl aymp@sleitRit 248 caR be implemehfedfistHdr £reBistdrosr 4 ReisRy Nith@witage pr ot ection
circuit 224, a voltage suppressing conponent ECL 238 is provided. EC1 238

functions to suppress overvol tage phenonena created by the external power

soursce 205 canReekimBle ¥MBtidimdr, t‘hég)oW%F 8¥ppiPAoddre Hiody pfovidddtoIa9VA thed
illustrate a DC power supply, ECl1 238 can be a transient volta

! e .
suppr esRAWsH seurce P08 aNg iregiiate Ravayves SUPRIy i the varigug sprapeiieatRgfdhe %@10%%2 can

clanp VQlchagehe Baim fodlileSi14Ctheis baA@¥1s kfe. t his case, when the
overvol tage occurs and exceedi ng 30V, the overvoltage is clanped at about

30V and the overvoltage current is by-pass through EC1 238 thus preventing
current fl owigitets [she séRshatf cifcli® drFgeuth &% atdevidacror 8¥irtig Kpdrgiskpld efidtits been

recogni sed by the inventors that transient overvoltage can occur e.g. in
200 for elecfrical connection to a relay using a direct current (DC) power supply in an example

embodiment. For illustration purposes only, numerals of the various modules from Figure 2
are used in Figure 5 but it will be appreciated that the numerals are not meant to be

restrictive to the modules of Figure 2.

25 In Figure 5, the sampling module 212 comprises two resistors R5 and R6 functioning
as a voltage divider. The voltage divider as sampling module 212 samples the availability of

the power supply 205 and transmits that information to the count module 214 for processing.

The count module 214 comprises a microcontroller U1 226. U1 226 can be a

30 controller from the STM32F100C series manufactured by STMicroelectronics. In the
example shown, at numeral 230, oscillator QZ1 and capacitors C8, C9 function as a clocking
circuit for U1 226. At numeral 232, capacitors C4, C5, C6, C7 function as electromagnetic
compatibility (EMC) filtering for U1 226. At numeral 234, capacitor C10 and resistor R4
function as a reset circuit for U1 226. At numeral 236, resistors R2, R7, R3, R8 function as a

35  booting selection circuit for U1 226. In the example, the count module 214 memorizes the



t he power source 205 or during a de-energization cycle of the coil 204. The
protection nodul e208 can clanp the overvoltage at a pre-determ ned voltage
| evel and can by-pass the transient current resulting fromthe transient

vol tage back to the power source 205. Thus, the transient current resulting
fromthe transient overvoltage can be advantageously prevented 20from
entering and damagi ng the vari ous conponents of the device 102. I t
will be appreciated that if the power 1gupply is an alternating current (AC)
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vol tage step-down circuit. The power supply nodule 210, in this case of an
10ext ernal AC power source, is for stepping down the voltage of the
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the device 102. Fi gure g%a%] is a schematic di a?ﬁrggmﬂj | lustrating a
powner sUBPIAVERGRHIE 24t OEG'Hﬁ%Q:tai rePeroAti C¥IR A" 18 18 Ef G RIPIESHRN (AQ)

pover  sHp@liy208canrtian@ine cvepioRagh senbre-ddierried VoREYS RERaNdLd2@ HYQHRE tisdIpPl Y
nodul e 210.|? a transf@ager ?02. ) Flgure 6&b is a sche tic di agram

i 11 ust rEANSIFG SHER EsupBadTs s SiapsisBinltass BRCKIGRRe BRW RS oUEPeAYOe X et 2

al t er nardrid@ne dirreftredifay PEMERe FHRNEM dvBnadRagXaamPbe aaldagdtrRil . prévertdd S

exaan%, t he ﬁomer s%ggLé modul e 210 is a sw tched npde power supply that
20cOmpr TR ENEHNG ARY €'9RA0IRY MifYarioB® 2omBERetLeithe Ae¥WeRs 104 di ode 608 and a
switch 610.

It will be appreciated that if the power supply is an alternating current (AC) supply,

EC1 238 can be a voltage dependent resistor or varistor. If the power supply is both AC and

DC, a varistor can also be used. Other components such as resistors, diodes, zener diodes

25  and/or capacitors can also be used in combination with varistors and/or transils to obtain the

protection described above.

In Figure 5, the factory mode circuit 216 comprises a switch BP1 240. BP1 240

provides a high signal or a low signal corresponding to whether BP1 240 is actuated or de-

30 actuated respectively. In this example, if BP1 240 is actuated for more than about 5

seconds, the count module 214 (e.g. through U1 226) can sense this actuation duration and

erase/reset all previous memorized counting information (e.g. through a reset pin of the U1
226).



Figure 6(c) is a schematic diagramillustrating another power supply nodul e
for connection to an external alternating current (AC) power supply in an
exanpl e enbodinent. In this exanple, the power supply nodule 210 is a
limting i npedance circuit that conprises 25a resistor elenent 612 and a
capaci tor 614. Figure 6(d) is a schematic diagramillustrating

anot her power supply nodule for connection to an external alternating
current (AC) power supply in an exanmplig enbodinment. In this exanple, the
power suppl ylnnmdmide% 288 pbﬁ/eﬁsdlpplyembdulel21alg®naireps dawltage lsopply rédwddtor T1
30conprjse e 616, a resisto si st or
ol enrant 28551724 Wrkpagiie, Ped e Poblr by drofT Qi RRERA PPt FRVR A% Rt hod
of coungupplyirenerdhesaonpanemef thel relagn 02Xmnthisexampted 240 is Alinsdrepg6®dr an

energi sable elenent is e a count device. At step 704,
ener gi s%ﬁ’?rbwa}) tﬂ?&’eéﬁ‘é‘?@f é‘o[%‘gsgi)@}’mnt is detected. At step 706, 35a

numger of detected energlsatlon events of the energisable el ement is
count ed. escri ment s
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connection to an external alternating current (AC) power supply in an example embodiment.
In this example, the power supply module 210 is a limiting impedance circuit that comprises

25 aresistor element 612 and a capacitor 614.

Figure 6(d) is a schematic diagram illustrating another power supply module for
connection to an external alternating current (AC) power supply in an example embodiment.
In this example, the power supply module 210 is a linear voltage step-down circuit that

30 comprises a diode 616, a resistor 618, a zener diode 620 and a transistor element 622.

Figure 7 is a schematic flowchart illustrating a method of counting energisation
events in an example embodiment. At step 702, an energisable element is connected to a
count device. At step 704, energisation of the energisable element is detected. At step 706,

35 anumber of detected energisation events of the energisable element is counted.



that is coupled to the device for counting energi sabl e events. However, the
exanpl e enbodi nents are not limted as such and can include inplenenting
e.g. a storage nenber, such as a nmenory chip/stick in communication with
the count nodule, to store the count information. In such an instance, the
count information can be read fromthe storage 30nmenber when desired.

It will be appreciated by a person skilled in the art that other variations
and/ or nodifications nay be made to the specific enbodi nents without
departing fromthe spirit or scope of the invention as broadly descri bed.

Th t enbodiments are, therefore to be 35considered in all t
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wherein said information relating to_a usabili tyr o{. t he ener.gti B‘abé.e el enent
is display count information in the absence of power supply. “That is, using a bistable display

can advantageously reduce loss of information even when there is a power disruption to the

count device or system. Hence, the count information can remain displayed on the bistable

display even when no power is supplied to the display.

15 In the example embodiments, the device for counting energisable events of an
energisable element may be integrally attached to a socket that is coupled to the energisable
element. Alternatively, the device for counting energisable events can be integrally attached
directly to the energisable element of an electrical device or relay. As yet another alternative,
the device for counting energisable events may also be detachably attached to the

20 energisable element of an electrical device.

The display module is not limited to providing a bistable display but can include other

display means such as a liquid crystal display, a light-emitting diode display etc.

25 In the example embodiments, the count information can be displayed on a display
that is coupled to the device for counting energisable events. However, the example
embodiments are not limited as such and can include implementing e.g. a storage member,
such as a memory chip/stick in communication with the count module, to store the count
information. In such an instance, the count information can be read from the storage

30 member when desired.

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

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



arranged to be displayed on the bistable display. 4. The device as cl ai ned
in claim3, wherein the bistable display is capable of displaying said
information in the absence of power supply to power the display. 20 5. The
device as clainmed in any one of clains 1 to 4, wherein one energisation
event is counted based on a detection of a swtch coupled to the
ener gi sabl e el enent being sw tched on. 256. The device as clained in any one
of clainmse 1 to 5, wherein the energisable elenent is a coil of arelay. 7.
The deveécalMs clained in claim6, wherein energisation of the coil is by
connection of a power supply to the coil. 30 8. The device as clained in
any one of clains 2 to 7, wherein the information relating to a usability

of the gner gé\aahb@foehsmmb dnérdiaion eOéhtartheabv}wb@ﬂpmn@',num nunber of
ener gi sati on events. 9. The devi ce as cl aj g&ﬁ i n a one of clains 2 to
t

8, wherein t%@pmﬁ$ﬁ¥HﬁWﬂEﬁRFéPBP?%ﬁgf%a%eﬂgﬁﬁ %Fmﬁ”the ener gi sabl e
el ement is beam;mng amo@slei B&IsHsH rt@nﬁ\lenb&ﬂwéctcfrer‘r@fnbbhetr%n%é@ipﬁr&éﬂrﬁodi]l@mﬂnt :

510. A matg 8 aounti n energ Sr@tl on ev nts rret hod conpri si ng:
connect39Y e SuAtteeteRNeEEsAigN 24! glefe 8 det ecti ng energi sation

of the energi sabhtemed@erRBlLpleand the sampllng module, the count module configured to

count a number of detected energisation events of the energisable element.

10 2 The device as claimed in claim 1, further comprising a display module capable of
displaying information relating to a usability of the energisable element based on the counted

number of detected energisation events.

3. The device as claimed in claim 2, wherein the display module comprises a bistable
15 display, wherein said information relating to a usability of the energisable element is

arranged to be displayed on the bistable display.

4. The device as claimed in claim 3, wherein the bistable display is capable of

displaying said information in the absence of power supply to power the display.

20
5. The device as claimed in any one of claims 1 to 4, wherein one energisation event is
counted based on a detection of a switch coupled to the energisable element being switched
on.

25 6. The device as claimed in any one of claims 1 to 5, wherein the energisable element
is a coil of a relay.
7. The device as claimed in claim 6, wherein energisation of the coil is by connection of
a power supply to the coil.

30

8. The device as claimed in any one of claims 2 to 7, wherein the information relating to
a usability of the energisable element is based on an estimated maximum number of

energisation events.



counting a nunber of detected energisation events of the energisable

el enent. 1011. The nethod as clained in claim10, further conprising

di splaying information relating to a usability of the energi sabl e el enent
based on the counted nunber of detected energisation events. 12. The
method as clained in claim11, further conprising displaying said
information 15 relating to a usability of the energi sable elenment on a
bi st abl e di spl ay, wherein the bistabl g7di splay is capabl e of displaying

sai d ing or methedfeidk 4d'QairRAGAERY Bhe BOYBIMSsSLRNE, mteee.@thfdrﬂnaw @lﬁtuay to 13.
The method as clainmed in any one of clains 10 to ,, conpri.sin 18 qu i ng

one 20eheisgpiit PfoWee%‘?fﬂ'SBE@e@e'ﬁ]'Sf“e@t PAREd 0B\#1 @ﬁt"EB‘@HI EPAYNY

ener gi sgllrgsslieeRMenbei Ng switched on. 14. The nethod as claimed in any
one of clarms 10 to 13, wherein the energisable elenent is a coil of a
relay. 25 15. The nmethod as clainmed in claim214, wherein energisation of

the scoi{gis &h&w&%u%gaer@%@snoﬁ@eh% the nﬁélﬁod:@dnhpnsir@ The method as
claimed in any one of clains 11 t wherein the information 30rel ating

to a usabil |‘E%P”6Ft"‘tgﬁbc%fﬁ‘é¢@‘f'%‘3al9l¥‘ %ﬂeégfé?ﬁ'e Plemsated on an estimated maxi mum

number  of en@ét%tﬁ@@n@@n@ﬁ@ﬁbﬁthe energlsablel&lémBRt BRg as cl ai WEd in any one of
clains 11 to 16, wherein the information relatin toaus H‘E of the

ener gi sabl e @UsHege NHEbERSfAptemtedhPnesgipaliAR YIS en‘?’??dg'ﬁ? it he
ener gi sabl e el enent.

10 11, The method as claimed in claim 10, further comprising displaying information relating
to a usability of the energisable element based on the counted number of detected

energisation events.

12. The method as claimed in claim 11, further comprising displaying said information
15 relating to a usability of the energisable element on a bistable display, wherein the bistable
display is capable of displaying said information in the absence of power supply to power the

display.

13. The method as claimed in any one of claims 10 to 12, comprising counting one
20 energisation event based detecting a switch coupled to the energisable element being

switched on.

14. The method as claimed in any one of claims 10 to 13, wherein the energisable
element is a coil of a relay.

25
15. The method as claimed in claim 14, wherein energisation of the coil is by connecting

a power supply to the coil.

16. The method as claimed in any one of claims 11 to 15, wherein the information
30 relating to a usability of the energisable element is based on an estimated maximum number

of energisation events.

17. The method as claimed in any one of claims 11 to 16, wherein the information
relating to a usability of the energisable element is based on an estimated remaining life of

35 the energisable element.



18 18. A systemfor counting energisation events, the system conpri sing,

an energi sabl e el enent; a device for counting energisation
events, the device being connected to the 5energi sable el enent; the device
further conpri sing: a sanpling nodul e configured to detect

energi sation of the energisable elenment; and a count nodul e

coupled to the sanpling nodule, the count nodul e being 10configured to
count a nunber of detected energisatiqg events of the energi sable el enent.
19. The systemas clainmed in claim 18, wherein the device is detachably
connected to the energisable elenent. 15 20. The systemas clainmed in

clai m 18 wepEieMideoyalinTensraisatiangyealst heyRIFELERWPSH% he ener gi sabl e

el ement.  2lan dieegisysié enast;cl ai med in any one of clains 18 to 20, wherein
the device further 20conprises a display nodul e ca(%g | e of di SP| a!qienﬁ

i nfor mati on % SEYICP NPT tPURING LHEI9ig3Ji0B T SRS, iR r g5 WhIPENg| EPRLIECHate d™on t he
count ecererdi®e Bnéat ect ed energi sati on events. 22. The system as

claimed in claim?2l wherein the display nodule further conprises a
bi st abl e di stB?gﬁ‘,"C%\fﬁ’éTrhéf HOBRISY nf ormation relating to a usability of the

ener gi sabl e el emeftsahfplindahsdng edntigurbe tdi sdbaty efergRatidie obithé adMergishtsd! ay .
23. The systemas clained in claim?22, wherein the bistable display is

capabl e of _cﬁ'%'ﬁ?%lty?"r‘fb said information in the absence of power supply to
power the displaya count module coupled to the sampling module, the count module being

10 configured to count a number of detected energisation events of the energisable

element.

19. The system as claimed in claim 18, wherein the device is detachably connected to
the energisable element.

15
20. The system as claimed in claim 18, wherein the device is integrally connected to the

energisable element.

21. The system as claimed in any one of claims 18 to 20, wherein the device further
20 comprises a display module capable of displaying information relating to a usability of the

energisable element based on the counted number of detected energisation events.

22. The system as claimed in claim 21, wherein the display module further comprises a
bistable display, wherein said information relating to a usability of the energisable element is

25 arranged to be displayed on the bistable display.

23. The system as claimed in claim 22, wherein the bistable display is capable of

displaying said information in the absence of power supply to power the display.

30 24, The system as claimed in any one of claims 18 to 23, wherein one energisation event
is counted based on a detection of a switch coupled to the energisable element being

switched on.

25. The system as claimed in any one of claims 18 to 24, wherein the energisable

35 elementis a coil of a relay.



3024. The systemas clained in any one of clains 18 to 23, wherein one
energi sation event is counted based on a detection of a swtch coupled to

t he energi sabl e el enent being switched on. 19 26. The systemas clainmed in
cl ai m 25, wherein energisation of the coil is provided by connecting a
power supply to the coil. 527.The systemas clainmed in any one of clainms 21
to 26, wherein the information relating to a usability of the energisable
el enent is based on an estinated maxi mgm nunber of energi sation events.

28. The systen1as clainmed in any one of clainms 21 to 27, mherein t he

i nfor elat ng 10to a ,usa t he energi sa el.enent ased
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connecting a power supply to the coil.

5 27. The system as claimed in any one of claims 21 to 26, wherein the information relating
to a usability of the energisable element is based on an estimated maximum number of

energisation events.

28. The system as claimed in any one of claims 21 to 27, wherein the information relating
10 to a usability of the energisable element is based on an estimated remaining life of the

energisable element.



