23/ 06/ 2006 WD 2005/ 006000 PCT/ SG2004/ 000206 1

El ectrical Sw tchboard Mnitoring System Field of th@&3/06/2006
WO 5 This invention relates to an el ecPEWSER004/000206

swi t chboard nonitoring systemand refers

particul arly, though not exclusively, to an electrical

sw t chboard nonitoring syste]m to predict likely

failure of the ctrical . swi techhoard 0_Backgr ound
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erna reakdown fault is very inportant.
30 Electrical switchboard thermal breakdown fail ures
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ar g, not i ed. This may be due to them be not
20t [ %t en%‘{?*g'%aggrl y during installation. This can al so
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r afaBreaka9epAf! peri od of operation of the bus bar
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35 during the day and night, and/or due to the
el ectrical | oad changing. As the joints |oosen, the
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25  connections. This type of switchboard failure is most dangerous as the occurrence
of such a fault usually resulis in the burning-out of switchgear, circuit breakers or
cables, and causes the longest downtime for the electrical network. It may also
cause a fire that damages or destroys the building. Being able to predict a thermal
breakdown fault is very important.
30
Electrical switchboard thermal breakdown failures occur, and are not uncommon,
when the bus bar joinis are not fightened. This may be due to them be not
tightened properly during installation. This can also occur after a long period of
operation of the bus bar due to expansion and contraction of the bus bar joints
35  during the day and night, and/or due to the electrical load changing. As the joints
loosen, the impadance of the contact increases. As.a high current (more than a
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|Estallmg temperature sensors.

Thermal scanning is also employed o determine bad joints (*hot spots”) within

electrical switchboards. This involves using a thermal camera o video-scan the

electrical switchboard. The electrical switchboard heat profile is then plolied onto
35  paper.
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predi ct bus bar failure as thermal scanning is usually
done once a year. In addltlon there are chances of
human error when perforn1ng manual scan. 5 Therwm
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Accbrurding oa BiatorThd espsckeblicihe eresarijesntion; therreispreidedt a
i n\/rﬁétﬁdcpﬁ:r dréiidtifg i1ikeP ANl Of af ol8FACEIO SwitcPbodAd, Sk Chéthéh
|kel ilure of an electrical bus bar, the nethod
|ncp%%'qqgnetsxé) 25 steps: (a) during operatl on,

detéer ni g apergionr detenminingesi Speptyw skistance ehst leaginene
secti ;)n s@&uoﬁB)t%ﬁlé%ah@(mmg(é’;)ammé%fécﬂgaﬂsnﬁchgm .ating
re i stance w

St erbottigh el s nih S5y ook kot tnd 162
operat| iege sestioronf hedws bay; gideat er t hat the heal t hy

20" €%l St afGRe Qﬁérat r&istdnad |sagrEHt§rqﬁ$t%éTh &y ARERMALe by more

generat i t si gn The oper resi st ance

may be H@? Pﬁf'eﬁ &‘B‘é@xﬂe@ﬁ"@?ﬁg%‘? Qf'ghent t hr ough
According to another preferred aspect of the present invention, there is provided a
method for predicting likely failure of an electrical bus bar, the method including the

25  steps:
(a) during operation, determining an operating resistance of at least
one section of the bus bar;
9] comparing the operating resistance with & healthy resistance of the
at least one section of the bus bar; and
30 {c) if the operating resistance is greater that the healthy resistance by

35

more that a predetermined amount, generaiing a fauli signal.

The operating resistance may be determined by measurement of a current through
the at least one section of the bus bar, measurement of a voltage across the at
least one section of the bus bar, and calculating the operating resistance from the
current and the voltage. * The healthy resistance may be determined from
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25_ redi st atrredimersiforreceivirgioutput signals from the sensors and generating a
signal to a processor;

c. the processor being for receiving the signal and from the signal calculating
an operating resisiance of the bus bar from the voliage and the current,
comparing the operating resistance with a healthy resistance and, if the

30 operating resistance exceeds the healthy resistance by more than a
predetermined amount, generating a fault signal; and

d. a transmission module for sending the fault signal.

In yet another aspect, the present invention provides apparatus for predicting likely
35  fallure of a bus bar, the apparatus including:
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The transmission module may send the fault signal to a monitoring system by a
25 transmission being: radio frequency transmission, SMS, emall, text message,

alarm signal and status signal.

The predetermined amount may be a multiplication factor in the range of two to
four for minor faulis, in the range five to nine for major faults, and more than ten for
30 crifical faults.

in a further aspect, the present invention provides an electrical switchboard
including the apparatus as described above.

35 In a final aspect, the present invention provides a computer usable medium
comprising a computer pragram code configured to cause a processor to. execute
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final aspect, the present invention provides a 23/06/2006
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deteriorating. This enables action to be scheduled in

Bad¥lfce to prevent failure due to thermal breakdown.
25 FgureH igarlew tharttsbowing an allemaliveoperalierclp thag eff Figure 3.
switchboard 10 that includes a bus bar 12. There is
al so an air _circui reaker 14 to protect the bus bar
12 %ﬁm*'eaﬁ%ﬂe“esf'ﬁgpﬁmﬁn‘%o The system has vol t age

and current transducers 20 with sensors 16 connect ed

20t O 1o RYtS: BFigules Pdnd, 1 RGROIn ARGPp&As i eHeaBiting contact

Sensors 16 are operat| veI¥ connected )
resistance of joints for dynamic readings to be taken on-line. Such readings can
be analysed for predictions to be made to determine if the joints are deteriorating.
This enables action io be scheduled in advance to prevent failure due to thermal

breakdown.

In Figure 1 there is shown an elecirical switchboard 10 that includes a bus bar 12.
"~ There is also an air circuit breaker 14 1o prdtect the bus bar 12 from current

overload.

30 The systemn has voliage and current transducers 20 with sensors 16 connected to

l bus bar 12 at or adjacent each end thereof. Sensors 16 are operatively connected
1o transducers 20. The transducers 20 output to a processor 22 that ouipuis to a
transmission module 24. Processor 22 also outpl.it to a local display and/or alarm
30. Processor 22 may include memory 60, preferably a non-volatile memory.

35
Figure 2 shows the electrical switchboard 10, transducers 20, processor 22, and
transmission module 24. Transmission module 24 fransmits {0 a central monitoring
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and current across the bus bar and/or each bus bar
seBiheRs bafa% 5 possible to cal culate (36) the nmeasured
resistance R, (real tine value) of the bus bar as: 25
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specification for the nmateri used for bus bar 12 as
well as circuit breaker
From the specification for the material used for bus bar 12 as well as circuit breaker

14 specifications (including contact resistance), the theoretical resistance (healthy
resistance) of the bus bar, R;, during normal operation can be determined (40). 1t

“may also be determined by direct measurement after installation but prior to full
use. The Ry is stored in processor 20, preferably in non-volatile memory 60.

By comparing (38) the value of R, and Ry, it is possible fo determine whether the
bus bar is normal. If resistance R, is greater than Ry, the bus bar joints are

breaking down and the bus bar requires maintenance.
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PCThestzgifiad arpmiraaning (@haeies (@8 ef ¢ridieal (18} ot minghfaylt hanpans
f: eﬁﬁefnlf Hhéh,, bysortaamaé Qﬂ'ﬂfé@éﬁgaomqeﬁ:r tu?ééﬂhb&aﬁ:@rbf Rhe A
Cl assl accor g a I

oy R *aﬁﬁfr&!fﬁwgsﬂ B i, B il e, By U e 4 M &
t wosriticah gt ocducsuwhe IRnfis, Ja exdraple, evenahap tert Teesfibaivalie ofdiy.

be Ghimesintd oﬁfﬁ ARG B riﬁhrna aPlo thERI é?{[u 61@@ thef requires
critica m nor fault Elens

f or'm&?ﬁ'ﬁiﬁl%‘e’z‘i"ﬂ (prBaigr a7 é?"'t"ﬁkf"i‘f ¥ G0 Petgl"%&r "I"We“"\l‘:?agﬁ)“EFé*
100f tRit reqlire mageaoutfhambmtenarma (fer miheralans), is, for

exanple, five to nine times the vaI ue of Rh A

critical fault occurs_when

t hathetREReessORRE SQARarSs in pith g Rﬁ the lsrﬂuethﬁE% cmﬁﬂbiﬂvff g?

Carvctininy (ae), ereontae thuls Gighdlds gersprat@ii) atdsdnt be dransndssion

: nTﬁ?th\év@t 5, 6“‘ 'ﬁ'lg %ﬁlﬁyﬁsc{nf |9r§|ca%§ rﬁ 5 n@trHjc]f@&if ?}duﬁ %lch@ék% ﬂﬁ)ﬂe to

grven r|or| over urre nore
15r ofleteraingyd|inp @ﬁﬁ?l%’éa‘(‘? @F)- nif dtds adpaigriaytt aWéOf pteiggbis
22 gendrpad ¢4B) Bl pricbdsoRer ahd sérb @y Ransmisstonsiiadule bat ifanot a

cr 'n]ia{ ‘ﬂuﬁf Al cI‘Ie?k IS %‘%ﬁg J &&%m‘né%)lt I%Q n@ﬁdr tféUﬁ%Ggf R4 thinor

gener
m)gﬁ‘;ﬂ'te azmmo’r frauith#aneb i grnesedad i(BR) 'ayap@§eﬁ5?r 2 fﬁ'et S%t by
cr lhhhéhﬁésﬁn&?ﬂd;lle&w lgg@ka Ihﬁnoﬁ’&{dh‘, th@sykﬁnd@ﬁfts mlaaetomﬁe dtért.
r fault J , r
lﬁ%‘ e"BA %H;n?l eper on gtegt‘{éld 23 4@?‘1 E%’n'g I@cat d%gl'ra& ﬂaeléggﬂcg
s e ﬁwﬁqbpoaw é%mltsazﬂdcﬂﬁdlﬁb@wl@mgﬁnewed r%?ouﬂde%fﬁf‘)o rThe gigngl
a fmap &k sehtas & deﬁramiﬂﬁtohﬁg 8&Htre wheRat isfredetved §nd§ld|€i>lﬁyéﬂ S0

fa t A')% gg%% geﬂret?ﬁrsﬁnnec g%gr a%r?re of3?1 ro}t‘)lel%chh nsahj%l % théS

t r awbmnsﬁmaum mingn | esitica), tipef mehonaofnihndfrfotfleml(whlcl@ tedectrical

25'S Y Shifthdaf @hd Whd?a6dink Bud lb'@ﬂ'%tf?dﬁem idlbcAed.each signal
generation step 44, 48 and 5 a local display at

el ectri cal SW tchboard 10 is initiated and/or an
al hergemissian sgrajeradpibryed of 38} frarkencyitrgnrmissiona girdgelink

Sepfhd ﬁloﬁitdﬁ ;:Eérﬁﬂe éTB@élta%a‘ r‘&mﬁﬁ RbidieCarth Rtolklor kife Internet;

|
bt fe‘a'@)éﬁxgm‘aﬁsa%afaﬁv OBt or e of

30t he probl em (major, mnor, critical), the |ocation of
t hgs BioRRiEdrdR) tﬁf.—bor@ér%‘f' Et(af)scﬂ. 46 and 50 may be reversed, If desired.
After step 38 there may be added a preliminary test (62} to determine if a fault
condition exists. If yes, process steps 42 o 52 are followed. If not, it passes
directly back to the start 30.
35



25 swi tchboard) and where on the bus bar the probl em

is located. The transmission is preferably they are 23/06/2006
W 20059040000 fr equency transmi ssion, direct |inPCT{S2§04000206

nonitoring centre, a |local area netmork, wi de area

network or the Internet; ang may be by SMS, email,

text nmessage, alarmsignal, status signal. 30 As shown

in orde .

" evgfrhgg{g%eﬁt ln\%:?hﬁon 4 Ext%@? ¥ Q%méﬁg&%@?{g%d% %n? ﬁg a
add aMRYIB; REPrAN rﬁ’a‘i‘%/fhf“e@ corii etz?d foocaysq Hefreressof 23 9 exscyte
CoNdink bOAore RinblioRs ad fesytd afvecess steps 42 to 52 are
followed. If not, it passes directly back to the

start 30. 35 WD 2005/ 006000 9 23/ 06/ 2006
PCT/NEESI0 e 0BR0 Goafh eleparibed nin  they émedolng  dbscoptient @refisred

to %nﬂé@dl?ﬁéﬂt@ﬁf th'@ Lt m@éiﬂléﬂnlt%m urﬁibi%ﬂ)oé‘b %gpbﬂﬂ%ﬁ in the

pro m, code configured to ca se rocessor
ATETES MR R e T SR G e
abovmstr@:ﬁvmw gipetahi@r magalse beda wibedr ddpading rirobhéhe present
f or ggeiigg description preferred enbodi ments of the
present invention, it will be understood by those
skilled in the technology concerned that many
variations or nodifications in details of design,
construction or operation may be nmade w t hout
departing fromthe present invention. 23/06/2006 10
The clains 1. A nmethod for predicting likely failure
of an electrical sw tchboard, the nethod including
the steps: 5 (a) during operation, determ ning an
operating resistance of at |east one section of a bus
bar form ng a part of the electrical swtchboard; (b)
conparing the operating resistance wwth a heal thy
resi stance of the at |east one section of the bus
bar; and 10 (c) if the operating resistance is greater
that the healthy resistance by nore that a
predet erm ned anount, generating a fault



signal, wherein t he predeterm ned anount is at |east

one selected froma pl urality of cat egorl es of faul t23/06/2006

.selected fromthe group consisting of. mnor fault,

maj or fault 15 and critical fault. 20 25 2. A mathod
for predicting likely failure of an electrical bus

bar, the nethod including thé’steps: (a) during
operati on, determ ning an operating resistance of at

| eastThemeimsection of the bus bar; (b) conparing the
operating reS| stance with a healthy resi stance of the
at Iqast f7l,§§t|on of the bus bar; and (c) if the -
operati ng Jprceredliging lisgly diluren gt an 1eieckied]| switghboard, the
r esi Qtea‘rmdmcluwgnmrstepthat a predeterm ned anount,

generating a f%l&urmg% Ogés}% ectﬂ&gﬁlﬁ&r&ngn OB of n%lege?{/ neegf at

amount is at |east one

categories of f adfast grg %’E“Eblo“far%btah@"g'ﬂ@lp)ad@f]ﬂlesqlecttgai
of, mnor fault, smprmbarﬁault and cr|t| cal faul t. 30

3. A method as i,n cl mlo

the operating (ﬁegéngﬁg'ﬂ e ?per%'g? é‘?sfﬁawg%iwﬁl} ﬁi‘?ﬁ'ﬁ{} r@?ﬁi?ﬁce
of a current thr Qﬁ@hatlh@tmeﬂeemwftblﬁeusW&tnldon of the
s bar, nmeasuep W\'gop@fatu@g l’é%t&%% &Qétgrstﬁat'i%%egﬁhgl rEdtince

one sectlon of bus bar, and cal cul atin
operating resist %@éor‘f’ h 3 iREedgtgipined: 2mpnt. ﬁ%‘e"at'ng a fault
vol tage. 35 Anendgmal,Sheet | PEA/ AU 23/ 06/ 2006 11 4. A

?ﬁéhﬁggﬁfﬁ)ﬁll @é&@éﬂmln@% %g%lul‘ﬂnig a?fleagé grller@?léctetdofrgfn aMuraﬁy of

speSFPPYEE PBF%J"&P'G%Q fpm gre a@w cq*r@rstlmsh@f Buner fralt, medr fault

1§peend eriiadlifalts of any circuit breakers in the at |east

one section of the bus bar. 5 5. A nethod as cl ained
in any one of-clains 1 to 4, wherein the fault signal
is 2at | Advetheshier predistinadiely fajwetdfien @leotipal bos Sirs tengethod

of : rnBlUdﬂﬁUth&@[éb& Si gnal maj or fault SI gnal and

critical faul} Sclﬁ
uring operatlon determining -an operating resistance of at

20 !east one section of the bus bar;

30

{b) comparing the operating resistance with a healthy resistance
of the at least one section of the bus bar; and

{c) if the operating resistance is greater that the healthy resistance
. by more that a predetermlned amount, generating a fault

25 .  signal,

wherein the predetermmed amount is at least one selected from a plurality of
categorles of fault selected from the group consisting of: minor fault, major fault
and critical fauit. '

3. A method as claimed in claim 1 or claim 2, wherein the operating
resistence is determined by measurement of a curent through the at least one
section of the bus bar, measurement of a voltage across the at least one section of
the bus bar, and calculating the operating resistance from the current -and- the
voltage.

‘35
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6. Anethod as clained in claim1, wherein at the

el ectrical swtchboard is 10 generated at | east one 23/06/2006

sel ected fromthe group consisting of., display and

alarm 7. A nethod as claimed in any one of clains I

to 6, wherein the fault signal sent by a

transm ssion nodule. 15 8. A nlét hod as clained in

cl ai m 7, wherein the transm ssion nodul e sends the

f aul t4si grfimethed £s Eaimecbin any appsf eleintsy1 4o 8 wiresein $hsi lozaithy

?el e Cesistaide WNdtEIrGH AR s Qﬂ%h&k'd@%a%fnal Us8ftoP the bus bar and
req m SS

al ar %%Q(g%{céﬁé? P O c'ﬁ"ﬁt"t?? F{ﬂ‘ﬁ%ﬁ at 'efﬁt@e Si?“ﬂ%?"ﬁ'&?g‘“ﬁ@”-

claimed in claim8, wherein the transm ssion is over

at | east  oNeh&RdsReEikdl if LANSIE clgffr@l'l Ro 4 Qflél'eﬁ'f thi %uﬁgtgnal is

di rect tagtansm'ssi ‘fE t he at nosphere,

net wt E3TNGicalacted Eom g %V&corlsﬁ@gl G '@'l“?fef?‘-'” ?‘L@‘a’ A‘aJOF fauit
met hégnalsng tricatédli signalny one of clains 1 to 9, wherein
the 25 predeterm ned amobunt is a nultiplication

factgr in the range of two to four for mnor faults,

in tg‘e r afgeetiad\as glaimed iReclaimr . wRprsin at el electricahsviteiioard is
ithangéneratddait ieastiohd Saéctdddikont the grbllp cahsBigltP Gispidy ShPdiaRd
in any one of clainms 3 to 10, wherein there are a
plurality of sections of the bus bar, the neasurenent
of Vbl t aghmaihed exslaiead intaak oreyof B! dewheein ¢rdhulicfignal is
t he gehtbved ttdnymediorsRedacons. 12. A nethod as clained in
claim11l, where the neasurenents of voltage and

current at each of the sections takes place

15 mf t andomshyd agFai@d inclaiat Tlom'hem thk aanemtlssioh radiGleOsRds

of Ghey: vol t age
and cu?grgﬂ?‘a‘mal@??ﬁgﬂﬁéws nde Oﬁ%(g\[f’m%e grg
23/ GBI of Jadio freayansy Aapymissian, ;ﬁ%u&ﬂt&flm@xﬁ Meedage, alarm
f ai lsigna aod statns sigreit ri cal swi tchboard having a bus
bar, the apparatus including: (a) sensors for sensing
a voltage across at |east one section of the bus bar
2Gnd% cufresitodias cisimgd in ieteina B, Wesngih therfengaistioroin oodr at feast

t heorzUsldart frofnlthe bfo@ﬂ%&%ﬁsﬁﬁgsoff Hifect ?&ﬁh\é’st@rg LR phere,

or B Bsp ey § 1ES B8 BUEG MR or fecel ving ¢ he

signal and fromthe signal calculating an operating
resiost ang endifiodt B8 HilfePak efar{yom}é N§ ctaims 1 1o 9, wherein the

25 predetermined amount is a muttiplication factor in the range of two to four for minor

faults, in the range five to nine for major feu!ts, and more than ten for critical faults.

_11 . ,A method as claimed in any one of claims 3 to 10, wherein there are a
_plurality of sections of the bus bar, the measurement of voltage and current taking
- place for each of the plurality of sections.

12, A method as claimed in claim 11, where the measurement of voitage and
.current at each of the sections takes place simuitaneously.

13. A method as claimed in any one of claims 3 to 12, wherein the
measurement of voltage and current is periodic.
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10 voltage and the current, conparing the operating

resistance with a healthy resistance and, if .the 23/06/2006

operating resi stance exceeds the healthy resistance
by nore than a predeterm ned anount, generating a

fault signal; and a transm ssion nodule for sending
the fault signal, 15 wherein tHe predeterm ned anmunt

is at |east one selected from a plurality of
cat eg!ﬁ i esARPEratus iortpredidting tilety faiupeToftan elagtrioal pwitahbsard thavigy a

of . nbus®er, fhadbparati@h@bdidaul t  and critical fault. 15.
Appar atus . for redl cti g likely failure of a bus bar,
‘the apparat us ch%?&?rﬁg r Sepping 3)"059@{91536‘?%5 ploleast @ng isagfion of

vol t age across at thedas baoare seaetenithroogh thbet lus dadrseatidd of
ascurrent throughgt Bgs - | east one section of the bus

bar; (b) tlransglb cers for receiving output signals from
the sensors and® foadIcsts; freseidngypinut signals frane éesssosars and
25 (c) the procesgneratig aiggifado aebsoh;ng the signal

and fromthe sj an. o n

resi stance of ‘%QR‘%)WO Q&Lb éfor cg'vm%gﬁetsgﬂ@ EﬁHO'Pﬂ? signal
current, conpari r?@'ct"ﬁ@go?fepmrﬁfwg resigiance af dfee bud bar foom the

heal t hy resi st anasitzgedhndith bmn@%
exceeds the heal W}ME’@ nd'the ﬁl@%ﬁg@‘iiﬁé Sﬁéréﬁr@%?istance

pr edet er ni ned 30 ‘ano %E'Faiﬁ'éerﬁﬁ'Ftﬁ?‘%/n@"da it g ?peéﬁ't'@ﬂdles'ﬁa”ce ‘
and a transmi ssi e¥ceatriik dealfhgresistandé yymbieahdnaalpredetermined

signal, wherein bllﬂSur@rféﬂéﬁa%d% E‘{r‘:ﬁ @HE%% é t?‘an@In ssﬁﬁ%odule
one selectedfrog] Iuralt 0 ories o ul't
sel ected fromth é‘?’%lﬁ'ﬁ “Z%fﬁ%‘ 99%hg of, minor fault,

¥aj ovhefein lrje raedbtarmingd ealouhtaig| 4. !ea’%ﬁodh’@él&&éﬁ ﬂ}ﬁ%t plurahty of
I P rat us..as

o ar oieries PR IIEES ot n BRRG RoMRuRT of, pf Ty Paige ot
i s Fof et from specifications of material used for

t he bus bar and spec:l’f ications of any circuit
b AT S ARG B S BR ra ins
(16 \M’]er ei n- t (fd seasers for seupiral a veltagt atressit lee o€ lsetﬂﬁ)@d:f
fromthe group GRN&isSHdrBdd %fcurréﬂt ril‘ﬂ'[)ugfhfih'tl-. Lt 18h9 %ﬁL section of
the bus har;
(b)- transducers for receiving output signals from the sensors and
' generating a signal to a processor;
25 (c) the processor being for receiving the signél and from the signal
' calcdiating an operating resistance of the bus bar from the
voltage and the current, comparing the operating resistance
with a healthy resistance and, if the operating resistance
exceeds the healthy resistance by more than a predetermined
30 - 7 amount, generating a fault signal; and a transmission module
for sendlng the fault signal,
wherem the predetermined amount is at least one selected from a plurality of
categories of fault selected from the group conmstmg of: minor fauit, major fault
and cntlcal fault.
35
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maj or fault signal and critical fault signal. 18.

Apparatus as claimed in claim 14, wherein at the 23/06/2006

el ectrical switchboard is = 10 generated at | east one
sel ected fromthe group consisting of: display and

alarm 19. Apparatus as clai melg in any one of clains
14 to 18, wherein the transmSsion nodul e sends the

fault signal to a nonitori ng systemby a transm ssion
sel ectbed F1RPREINR ey CEIMEdCHNST®E 1HhEr ofdm 1Sagvherein the healthy
f r equesistince riaasemmRddom spkbificalins of MRitdrial dsed for MRSKRABIRr and

a1 & e aRer ey heckecf e aotpt BRPREN B f s

at | east one selected fromthe group consisting of.

disrectz. tr a&mﬁm@s £ ruanrhdfbeunaémeft@rc%crrta@14 kP 66| wiRFefiPthe fauit
nter

et i @ AR BBk IR0 e i, S oy or et sona,
pr ed@‘!@"fﬁ“lﬁé’dﬂ%ﬁmi.mﬁicaléaU&SIgm!LI tiplication factor in

the range of -two to four for mnor faults, in the

rang for or faults, and nore than

fi t _
Lanoe, | < onerat o GG n B4, wigieia PLBE PleRpe) switthboard i

d0 t oerisceddat least| ond iselectédTeonathp groap tighsBingoriispRg ahdalsrfry
one of clainms 14 to 21. 23. Conputer usable medium

conpr SI ng a conputer program code configured to '
caus Gl ps oReste FLPRY GRe WBrolains eT4f tndei EYh%re'Dofhe

en abtramsm lssion @RS 6énds 3fhe pRUHE cargnat he Mdﬁﬂ&ungf s;@t%)h

oer 7y bl o g G PRAR f"i"]é"nF‘iq"é'ﬁ'é‘iy;’taBﬂ“‘aﬁ’d“

| 15eas$M%ﬁé‘a§é¢>@me@@9¢ e sigeal gndetptus sigsil.st i ng of
di spl ay and al arm 35 25 Apparatus as clained in
cla el ectrical sw tchboard is

| he
gen ezlIal at ed*R ra{ug g8 F'E'BWQ nclain 3P ehergin the dRRstyssing s over at least
con®ne sélededifom diespoupycoasisting loardirect AamgmalatbnSthe &tmosphere, a

| PERYcAdrea network, a wide area network, the Internet.
20

21. Apparatus as claimed in claim 17, wherein the predetermined amount is a
multiplication factor in the range of two té four for minor faults, in the range five fo
nine for major faults, and more than ten for critical faults.

25 22 An electrical switchboard including the apparatus as claimed in any one of
' claims 14 to 21. '

- 23. Computer usable medium comprising a computer program code configured
to cause a processor to execute one or more functions to enable the processor
30  perform the method of any one of claims 1 to 13.

24, A method as claime_d in claim 2, wherein at an electrical switchboard is
generate'd at least one selected from the group consisting of: display and alarm.

35 25,  Apparatus as claimed in claim 15, wherein at the electrical switchboard Is
generated at least one selected from the group consisting of: display and alarm.
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