-1- POWNER DI STRI BUTI ON SYSTEM W TH | NDI VI DUALLY

I SOLATABLE FUNCTI ONAL ZONES FI ELD OF THE | NVENTI ON 5
- The present invention relates to power distribution

systens with individually isolatable functional

zones. BACKGROUND OF THE I NVENTION 10 El ectri cal

power distribution systens, for exanple industrial

swi t chboards, generally contain a bank of supply

conductors to which switchgear is connected. The

supply conductors allow the flolwrof large currents

t hrough the swi tchboard, and are generally single

insul ated, partially bare or not fully insulated.
Human POWERSRISTRIBUTION SVSTEYD WETHLENDDVEDEADEY ISOLATABLE

during mai ntenance, serviGi I £ | on, etc,
t heref ore poses a severekﬁgﬁ:ggf)ﬁg&u%ﬁdr]azard and a

maj or risk to power supply continuity. A need

of STELB GF R vENEAN i on Systams To be safely

gwr ked on wi thout conprom sing power supply

continuity. 20 SUMVARY OF THE | NVENTI ON According to

t hd'hp rmsesent: invention: felates topomer idistrihution dpsterns aithrindialdually isolatable
di %J[ciﬁgﬁg[izg&sappar atus including a plurality of ‘
feeders respectively termnating inside a plurality of
insulative 25 conpartnents, wherein the plurality of

ot BACRGID SR BVEIOR ng Govices reopect i vel y

lpassoci ated with, but external to, the plurality of
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insul ative conpartments, so that in use electrical
woEkectigal pewen fistrbutipe rsysiemsd fasnexappire dndusteial switchbodrds, generally

f egslgsis 4 BSd r ' ' | & L4V
| SEER § BRGSO T SRRD o, e sy
pl eonduitoss alfow dedios of dargb eunentsi doowgh the sedtchboatd)and hye generally
a P:chl %suﬁa)t(etd? E)Q\%lall)tf garte Q)? n g Rl'il?lirllstu}/ated. Human interaction with live supply

conductors during maintenance, servicing, modification, etc, therefore poses a severe

electrocution hazard and a major risk to power supply continuity.

A need therefore exists for a solution that enables electrical power distribution systems to

be safely worked on without compromising power supply éontinuity.
SUMMARY OF THE INVENTION

According to the present invention, there is provided electﬂcal distribution apparatus
including a plurality of feeders respectively terminating inside a plurality of insulative
compartments, wherein the plurality of feeders can be connected to, and isolated from,
each other by a plurality of isolating devices respectively associated with, but external to,
the plurality of insulative compartments, so that in use electrical work can be safely
performed on respective isolated feeders inside respective insulative compartments while

the other feeders remain energised.

The plurality of feeders can be connected to each other by a busbar external to the plurality



-2- of insulative conpartnents. The plurality of
_ feeders can include at |east one incomng feeder and
at | east one outgoing feeder. The plurality of feeders
can include at least.two inconing feeders that are
respectively connectable to at | east two alternate
supplies via at |east two insulative conpartnents.
The plurality of isolating devices can be sel ected
from5 isolating swtches, circuit breakers, fuses,
and conbi nati ons thereof. The prarality of feeders
can be singl e-phase or nulti-phase, and single-wire or
multji-wire. The electrical distribution apparatus can
be Skeinsdlative ¢amnsrtagnisc hErsapluralitysof feedeno eamdinclude at least one incoming
di Sk | , : SV [.net istributi
cab, e i 801 ousBirh ekl I8P bl R Rsgirt it iefile at teast o
i Evmmmimg fa]dsm tbxtcm: dae?ca'ﬂcl_ﬁ lgﬁﬂ'_tebﬁablalto ayhs Wb ?ﬁhﬂﬁih R@pplies via at
t he ve.electrica | st utiqn apparatus. The
pr ef e??w? H’\?gﬁ YO PIRIFmgRLs. :#‘59'“6@@ ﬁﬁgglﬂ?‘?ﬁ ViGep Cihpeeselected from
povieslatingd phitchizy, Sdiriit | bredkeid) Bibes, |44 ERMIohe WerddE2! The plurality of
di sfrjbution apparatus. 15 BRI EF DESCRI PTI ON OF THE
ofResan 5ot Rkase o mul-phasecand singleniite onwwlthavire. The electrical

de I Wi r ef. n tO . ..

e HORfor Mplets i b ARICE S0 Hritihbels o ErEHRORE o Brivution board,
ar e s3teb wabine, aidisigibution abinetymuti¢ambinations tharesM t chboar d

having a single isolatable functional zone according

to the present invention; Figure 2 is a schematic
1aii dte preseht mvemionOAsoTBRMvideSs af eloMrical pddndl iRfludifE the above electrical
prgsgqt . invention having nultiple different

i sGtS B 2PRARAUYS onal zones; Figures 3A-B are

schematic diagrans of a data centre uninterruptible

power supply 25 (UPS) systemthat includes

enB B¢l Prseatdnemtipr Sirthen proyides ao tunomtertuptibleqrovet stgpdy system including

o PR RO e BBl o Solatabl o

15f uncti onal zones connected to a critical |oad: and

o SRR SRl bl PRk k&g Brbot ment of ¢ e

i nventi on;

Embodiments of the invention will now be described by way of example only with
reference to the accompanying drawings, in which:
20 Figures 1A-C are schematic diagrams of embodiments of a switchboard having a
single isolatable functional zone according to the present invention;
Figure 2 is a schematic diagram of an embodiment of a switchboard of the present
invention having multiple different isolatable functional ZOnes;
Figures 3A-B are schematic diagrams of a data centre uninterruptible power supply
25 (UPS) system that includes embodiments of isolatable functional zones of the present
invention;
Figure 4 is a schematic diagram of an embodiment switchboard having isolatable
functional zones connected to a critical load; and

Figures 5 and 6 are front views of a power distribution unit cabinet of one
30 embodiment of the invention;
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-3- Figures 5 and 6 are front views of a power

di stribution unit cabinet of one enbodi nent of the
invention; Figure 7 is a fragnentary perspective view
of functional conpartnents of the power distribution
unit cabinet of Figures .5 and 6; 5 Figures 8 to 10
are partial circuit diagranms for six functional nodes
of the power distribution unit cabinet of Figure 5 to
7 show ng different three- and four-pole wring
configurations; Figure 11 is-d-front view of a

swi t chboard cabi net of another enbodi nent of the
invention; and 10 Fiqure 12 is a sinpljified circuit,

di agr digwes § radsiare %rsahrr@we i s @pwer distributien ynit cabinet of one

DIkt DERERVE ,.'r[jeg\l OF THE EMBCDI MENTS Figure | A

illustrates an ctrical switchboard 100 havi ng an
encI odiiguse 01z @ fragmentary rnsrspeive Mevoiof dunstiond! cgmpgriments of the

Laﬁ@fgum%faﬁﬁétto@?%uﬁg)s anggped functional

conpart nent s oSi t al ong opposite sides of ,
t he erfiguossul to I.L(D@'e panisl ¢irouistdiagrams foomxafuomdsmlmof the power

f I
SR O oL '3 7 S WA bl ot v
f@nﬁgﬁm.i'rmb conpartments 104 can be int egral I y forrred

t hr oué@q‘% 3! 15333.S gﬂb\h ofh %&h&ﬂbﬁardccld‘;ﬁ&r}}f Jfggem of the

ree- ase |ve
tieemtientaadhd 20 through t he enclosure 102. Three phase,

five- ri b .

b oot Fess 478 R sihinb Breh ARk deng ihiBbdind cobinet ot Figure 1

supply conductors by teed feeder conductors 110.

I [ ' inte et ween the teed

@@L@g?wg{%ﬁ%&ﬁ ‘ghg: ¢]ﬂ?u %‘@g&trgncti onal

conpartnent 104. Suitable isolation switches 112 can

iacl u f exa to circuit rea .

TR s Pbee o TRl icat DRRbERARS RonuBv B ncloS fzdind » phuraie

foll ole:tt'ncuhlglmanahmfmdeoﬁshgaﬂ iexrtctipiiad vortigaraients 104 positioned
el ectricall, at apl e cii onal.zogne for ing .

S1o6E bRt siesul et onione A0 Dre Bitrion B mpperts (84 Brmed from

dlesmlr:albutnsgrm\eomdw:lilomrs.:alﬁ&-m&al hcutttnaﬂe-maeern]giosiuhragrommd the

u conduct ors, 106 thin e zone t
BHR o, Famamionts 104 e e dntestaly faempd G & oS RL AFPERYs Electric
lﬂri’en@ﬁ@ sﬁppﬂﬁ? gf:lro rﬁak@a“h : ohxtegfrra‘ fui;@:ly @&ﬁiurt%& 106 that extend
rt ment t a e ncti ona one

{;Fggdtlw 15 Oé“"Fu]rR,zt Jﬁuéql H%é%fe ve-wzreu drstrllbutlon c%}nductolrss 108 are

electncally connected to corresponding ones of the supply conductors by teed feeder

conductors 110. Isolation switches 112 are interposed between the teed feeder conductors

110 and insulated functional compartment 104. Suitable isolation switches 112 can

D

include, for example, isolators, circuit breakers, fuses, etc, The isolation switches 112 and
the functional compartment 104 together provide an electrically isolatable functional zone
for making and breaking electrical connections with the distribution conductors 108
without de-energising the supply conductors 106 within the live zone of the enclosure 102,

In Figure 1A, the isolation switches 112 are circuit breakers and the functional
compartment 104 of the isolatable functional zone is fitted with a functional node

consisting of a éingle—phase output circuit breaker. The distribution conductors 108 pass
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consi sting of a single-phase output circuit breaker.
The distribution conductors 108 pass -4- directly.
fromthe isolatable functional zone into the circuit
breaker in the functional conpartnment 104 w t hout
exposi ng any live conductors. Thus, an electrician who
is required to work with the conpartnent 104 can do
so without fear of accidentally comng into contact
with a live conductor. 5. The sw tchboard of Figure 1B
IS substantially identical to4rhat of Figure A Here
the isolatable functional zone is fitted with a

t hr ee- phase out&ut circuit breaker, In Fi qﬁ;@ I . C functional
t fieecilys drom theniselptablenfugctiopsl zgns mg:omgtglpcglt ef i the functiona

'o%%gﬁﬁﬁb teld4uﬂvﬁﬁélﬁré§léo Nghyl Bvel bdridBoryd t'hhtfi an e]ecmclan who is

sin ase out put uirt breaker. For

ofequited o wprk witl thelcompartraent 1 @b sanidy seovirhest ﬁe@m%p aaﬁaem tally coming
eﬁgﬁ,rgal.]ﬁc iCHide SRERppents for onl y one isol atable

fiunctional Zone are Illustrated in Figures JA-C It

‘will be appreci ated that the sw tchboard 100 can be

| TR SRR ?d B¢ Hsé NN %s“éu‘oé}%ﬁng Lﬂqﬂﬁﬁal Q4 tl‘: ok @‘Hg%bé €A. Here the

functlona zone avi ng any an si ng e phase or
ristbletablp fasiomabadnie e fiftest withod thmmhemqmmrqwrM@ rin Figure 1C,

Stm Esgﬂgﬁ %\g&?c ad ?12 &9 rl]s\éfamré %E@be%(ﬁ&t&lgb ‘ﬁ?’iﬂx&ﬁa‘i el iS fitted with 2

AR ustrates an
em@hqaj:hass wutpoh buamu bmrh abfom glengmpoqgs eof d¢laritg, example electrical
f/ﬁ%ﬁc%gﬁgng&ﬁ cxgxﬁl l%tc?rcﬁ) 9}: o%%%@if%n&%@ﬁbl’a@ﬂﬁl fufitidhal zone are
difvstreed, mdlgures ndi-C. atledmhybet t;mrécdtédothahgxer w#itshbensd 100 can be

I et er S I i mar 0]

cgtﬁg Mn g Sp ablj bei ? gs témg%pfuﬁct@n@e#ﬁ?ge iéa ang and all
Lqﬁigia’-]ﬂam of mouki{phize embbinapionst eft tonyentiopalaisoiation awadtee 112 and
funct

(PG tees sty Sty AAFE AR 7 ufftypfiu ed
i nk (cabl e or .bar) supplying an isel atable
BRSO ik oo P BRI Bt e s,
hreelsele Bslefablet fupbtidn@l ol with gexamples elleéttldjl @rcuits, components,
Efjilélgsg%flr t?tg 8{@%@}1@{‘3)’ t]xc }otllomng rcih re%perlgt?e_rghase out put .
A Primary input supply. _
. B Alternative input supply/fully rated output supply,
Cc Three-phase upstream circuit breaker protection to an isolatable functional
zone fitted with three phase output terminals. |
D Three-phase isolator with fully rated link (cable or bar) supplying an
isolatable functional zone fitted with a three-phase output circuit breaker.

E Three-phase upstream circuit breaker protection to supplying an isolatable
functional zone fitted with three-phase output circuit breaker,
F Three-phase upstream circuit breaker protection to an isolatable functional

zone fitted with a single-phase output circuit breaker.
G Three-phase upstream circuit breaker protection to an isolatable functional

zone fitted with a single-phase output circuit breaker.
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F Three-phase upstreamcircuit breaker protection to

an isolatable functional zone fitted with a

si ngl e-phase output circuit breaker. G Three-phase
upstreamcircuit breaker protection to an isolatable
functional 30 zone fitted wth a single-phase output .
circuit breaker. .> -5 H Three-phase upstreamcircuit
breaker protection to an isolatable functional zone
fitted with a single-phase output circuit breaker. I

Si ngl e- phase upstrean1circuit5breaker protection to an

i sol atabl e functional - zone fitted with a singl e-phase
output circuit breaker. 5 J Single-phase upstreanL
circilt bi¥bwkohasp rltwe@m @FF“ttd’T%gﬂ prolestiomtosan ifqisfapls fypetional

zone {1 1 giheiihoftn il SorRAREnO Ui Erdak Ul

br eaker. e- phas stre mcircuit breaker '

prot dct i oBingls-mhase mtrmbnr@utf brerker pipigctiony ¥nan fsplagably functional
wth a si i LirdoftoRdaRer L

Si ngl e- phg(g%?ltggl g?}h&nﬁ%ﬂ%&%k lr at ed Ilrnk (cabl e or

bar) JsuppSipgleephase upsgeam; girmtah;eaé:et piotectiomin ary galatable functional

Fitted wijh g awhisg.g@f@a&% Iclfeup%wake reaker, M

Volt free aUXI I ar con cts tted to CII‘CUIt
br ealker s $ingke- ;ﬁmpjp;tremmpmtdg‘e@qupnpmmn fooan isolatabler faactional

I sol at abl zeonte ﬁ Wﬂﬂ §|Sl rb%g!e\égﬁlhéé{cﬁﬁ?reggad uctors. N

Volt, freeé aUXI rary t'usS co tted to circuit
br eaker s S:hglb-p&aqepisylatolamﬂvmltmlratvcg link (cghle qu bar) Supplymg an

708! ST d S YO AP s e
auxi M ar yVelt afraes awdiisng statusf ¢antaetd  fiteda tes |cng\hbbmh@‘% that SUPPl.‘:’

. b k
Ut ey LGRS, S5 GRS bt o

status costhdmttersfitted to a three-phase upstream
circ

free rﬁYﬂfﬂ b;?eﬂ?‘ largé)?/ l"'tl’ucfﬁ’rg@l‘&(ﬁ %Fc%g gohgir or %g%édiﬂﬁaé supply
aut omat i norising End §uBkeroiettionrdqaipeent for volt free isolatable functional
zones/volt free conductors, .

O - Volt free auxiliary status contacts fitted to a single-phase output circuit
breaker/ volt free conductors within an isolatable functional zone.

P Volt free auxiliary status contacts fitted to a three-phase upstream circuit
breaker/volt free conductors. ,

Q Volt free terminal isolatable functional zone for building automation system
(BAS) interface.

R Metering isolatable functional zone with current transformer bridging as a
shorting facility to eliminate risk of electrocution in conjunction with
isolation of three phase supply to the metering isolatable functional zone/volt
free output conductors that terminate in the adjacent volt free isolatable
functional zone Q.

8 Monitoring/surge protection/indicators lights isolatable functional zone in
conjunction with isolation of three phase supply to the monitoring isolatable
functional zone/volt free output conductors that terminate in the adjacent volt

free isolatable functional zone Q.
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R Metering isolatable functional zone with current
transfornmer bridging as a shorting facility to
elimnate risk of electrocution in conjunction with

25 isolation of three phase supply to the nmetering

i sol atabl e functional zonelvolt free output conductors
that termnate in the adjacent volt free isol atable
functional zone Q S Monitoring/surge
protection/indicators |ights isolatable functiona

zone in conjunction with isd-ation of three phase
supply to . the nonitoring isolatable 30 functiona
zone/volt free output conductors that term nate |n tﬂ
adj atent Trasducef iselatable fnstians! gortefoice susveal trangfoamen locaed Within

T Transdyfiiie 20k YRl fie bAGHIAB3 18 BRFId Aol s ideRIM current

transforner ["oca one w thin

encl osur erassfomer withput dsolation af the pntire switahbedsd @0G ur r e nt

t rangf or thout Jsql ation located withi
swi t €hbo rr%f‘sgn r1s§’]atﬂ;l§%g@ngga} z?'&off’ pfa'%ﬁ%{ t?ag'ﬁ%t"f] I
zone for tlase mjucem ol atablenfhaionazohok st ssdto praviders segyiceshde current
adj acent at abl

d
S arvi camptier B Mo B e RS sliptBodti 206, B OV €€
of the entire switchboard 200. The above el ectri cal
i v i SSATRBRT el B, oBP ol Ayl zoms e
ébfiﬁfpﬁ@l @led It hall bbf‘@pwatedhﬂh@taﬁld saihiomrd B0 can be alternatively
alternat|v

glpq{fgp@tegh\ggr&qyr aml(?n}éﬁ-35§e 5 m‘itﬁgﬁqsg ﬁgmgpaaﬁons of conventional

sleii@Mtireuns| compbrfis] devides, @t CUi t's, ‘conmponent s,
devices, etc. Figures 3A-B illustrate exanple
I sol at abl e functional zones of the present invention

Figle® WBeﬂilubtfhts’in@h;ﬂGhiditﬁﬂdle dbritionab lmhﬂnosmt gme&f)ﬁnvcnhon '

for exa e ase, fiv

ml%manfﬁp I gk elgsigfaéﬁf uion sz Tt Erapife & ‘ﬁ’ée'l’f?“aﬁ five-wire
¥l Qlistabidieal sysles sddi aiilant inﬂﬁkh‘&)?sshtemfmm cmnq:ﬂt aa dual UPS
centre. Referrln to Flnﬁg%e 3A, electrlge ﬁ lied to
wtishation gysigm in A0 a5ratrenRaloning 1o Fispiko A pegligs PONET & 300

L SyRexX o0 Hom Bvé Aerd. MAe tdk8 QFfHoRAEA) B thel ﬁs@fs&h&blba@c isolatable

functlonal zones to change, protegtive devices g
fanetiopplrenes tp changes protacti v SRyires addisponnector cpﬁ%ect con uctors within

b RELASHARdone PR isb AR tht ?é&be%hbé‘&eﬁshe respecti ve
The main switchboards C, D of the system 300 eacﬁ have isolatable functional zones for
primary and alternative input supplies. Automatic transfer switch (ATS) switchboards E, F
have isolatable functional zones for primary and alternative input supplies to both supplies.
In cach switchboard C, D, E, F, either of the primary or the alternative input supply
isolatable functional zones can be used to provide a fufly rated output supply, The
respective isolating protective devices within the live zone of the switchboards C, D, E, F
can be changed to suit varying site requirements to supply isolatable functional zones fitted
with terminals or bolted crimped tug connections. The reserved isolatable functional zones
in switchboards C, D, E, F can be fitted with terminals or bolted crimped lug connections
for the purpose of supplying down stream switchboards/equipment to provide a parallel

altemnative supply during maintenance of, updating and increasing capacity of the system
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The main switchboards C, D of the system 300 each have
i sol atabl e functional zones for primary and
alternative input supplies. Automatic transfer switch
(ATS) switchboards E, F have isolatable functiona
zones for primary and alternative input supplies to
both supplies. |In each switchboard C, D, E, F, either
of the primary or the alternative input supply 25
i sol atabl e functional zones can be used to provide a
fully rated output supply. Th@é- respective isolating
protective devices wthin the live zone of the
switchboards C, D, E, F can be changed to suit
VEDOY i Svgtchbdaedsr @ gHihwenisokmble dumtipyi] yonesovkictatrneprovide options for
s or bolted

JF'?‘WEE‘%P"{%{J@ Wél}f’f’f %ﬂ?‘.’"“ﬁﬁ&"?"é%‘@ﬂ?\'}ag‘} i sol at abl e

functl onal zones in svvitchboards C D. E, F can be

tted mnals o ed ] '
Hees \Flgoéi gbf ?nctt??@ﬁrﬁ %&?qof F‘-&S‘F %ia&%&funcuonai zones
36 gy SaMld ﬁd&&ﬁiﬂhﬂﬁbﬁ Gtmhbﬁtﬁﬁiwef dispuption. d@hamﬂi’ distidlition boards

alternativ y |ntena

Bl e e EBIER JORTS OReiie, SHER 90 Sporesbectvely briVided by

m&ﬁmﬁﬁwi nd !:mlsm@ardssmf. AL aBach (fﬂi?&blsmilahboma @iave isolatable
ich can proyide optiaogns for ecqonfi.gurin

APRHOTA Gnes MO i Aot e PR iy (fotssed sbove in

frélatiirero3Ritcifdodids €, D BI'Sf €6 povide Qfﬁﬂssuﬂaclrdmﬁsﬁﬁhbmmﬁl ibde system

i sol atabl e functional zon%S to en bl e

3@8.Jhe p@cdlaﬂbrgwnmwhhwdb caihaye ise Jetge %&@%f’-%ﬂs generally
Qin?'ﬂa‘i' 't@i%éeo(ﬁso@l@ﬁﬂ 6 abRe i fRRLSHR s‘ihﬁﬁlfdamﬂﬂ()%d AeFiEES in Figure
of the system 300 are respectively provi ded-by

2wi t chboards K, L and switchboards M N. Each of these

sw t chboards have isolatable functional zones which

provi de the sane general functionaljty as discussed
Fistwgee 4 iifustrates spofatable; fnatignalcampes fQisofcthe fnveptionsimpieented with a

@ﬁﬁ?&’dl dsadeQﬁit ézqueE'af ﬁi&ht&mf&u?tcthu@Bow& i?slﬁlsy&t ééinple, an
0, the sub-distribution” sw tchboards
hhv@mmwaplabtné SHUPDER oPRIIPUIES §EWPE T o POMINYNICAiDR] fauiPmegt, etc.
t h § id
SIS 5RT o X 68 i i, e ope i
elahativa iperallelinpt iseppdy. émrymut@ﬂpnlh isolatpy dinclyded in isolatable
i a
ISHESW? e \%é: g% | né%hugédp%i V\gfral'ngt i rﬁ]e! fﬁ?ﬁt Juﬁﬂ lé'oﬁa?or Zone
E|peeptidds commcm texziinals toi the erifichldnashit., Ino@qulﬁ gq:rallel mput supphes of
ﬁ%ﬁ%?l onal e RINAIORA '2%8%# (AnsBe 'ﬁ”@aﬂt be egeﬁuenhélﬁplaﬁﬁ aJ?ﬂcﬁmtrmslz,;

Zone pfovi eés primary Input

: énscbnn@m}i ddpoancctié & prichdarg pnchdlicwetipamein|switchbopd supp ies 50 as to

gﬁg%’a%!f gmU Q;?rs)(lpplgp{ét hguprﬂ}ch 'losagl Btgy 115e eﬁ[ﬁ?ltﬂgeﬁs 'p?xmary

switchboardlsupply needs to be shutdown for elcctngal repairs.

Figures 5 to 7 illustrate a power distribution unit cabinet 500 of one embodiment of the
invention. The power distribution unit cabinet 500 is configured to disiribute power to a
row of server cabinets (not shown) in 2 data room. Advantageously, the power distribution
unit cabinet 500 is shaped and dimensioned to generally complement the shape and
dimensions of the server cabinets. The power distribution unit cabinet 500 includes a

power distribution busway (or chassis) 502 that is connected via isolating switches 504 and
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functional zone C, and zone D includes an alternative

paral l el input supply isolator. Zone 20 F provides

connection termnals to the critical load E. In use,

the parallel input supplies of the isolatable

functional zones A, B, C, D can be sequentially and

alternatively disconnected and connected to primary.

and alternative nmain swtchboards/supplies so as to

provide continuity of supply to the critical load E in

the event that its primary -$witchboard/ supply needs

to be shutdown for electrical repairs. 25 Figures 5 to

7 illustrate a power distribution.unit cabinet 500 of

eabies eiwbe dplvmlity of indiwidudllyyisplatable. fifiotionsbwmedes 506, The power
Is 0] n

%E@Hlﬁ(@%lw :Hﬁ 1§ %o%ﬁpét&ﬁ}é%v ;}’o ?olhtzr}gvs% beh ggff %dat }IDQV(:!‘ input node 508

whighvij cormeaatdatta ar;mwm séuivant’l&gqmml' yhsniﬂueopcbumay 502 is also

sh d .
BBtV B¢ el 0 D st WG Al sypwhich s
chinnestebledn gn elfertdtive gwmbmcam aeer odthet. power

distribution unit cabinet 500 includes a power
di stribution.busway (or chassis) 502 that is connected

- Theaposel disiribgtiawitushss 50504 leomsed- 8n analrsalatedOopawer distribution

| uralitye..qf indi f unct
R ’sy bl g FirRiant b2 306 0% s0%er tnofh Aot R inc e
ahie_maﬁve_ posek at]iuﬁtqutglw rbfihSﬂOz‘hdtm Boyzedvedparanghyl fromoste dnOfer and
| |1 S. C ectaple toO Qwer,, sou
4 ebpet B BRRGT compute 310 i Sepace fiBtiobn gRapagments having
mcrs.uil% bdtsst sk & 5@&165& g, ﬁ:eipﬂwﬁﬂ dlﬂfxﬁlﬁioh\bempﬁmgfnt 5 :4 has a cover 518
t/ou c. | C | e [0 a
PP erSies Sioughieiien B Eelctie sygBimestus s coombichakee 510 e

1dd181t[fzalky'thb¢e@ﬂb!bU@Wleﬁﬁaﬁjnsudﬁeuﬁdﬂds 506, @ ﬂud%H h@heﬁbde 508, and

i stribution rtnmen
tgﬁ%ﬂgﬁ%mwd@gmé@@m p -‘Haveerb=. lﬂgmdua% @05@9 from ghe power
dishbutioh bmytsnxemmaudnwh{peﬁﬁ]% h&%d% thd ?lmﬁ%aﬂﬁ&les 506,

oused separate from one anot her power
t B?W?fbmv*owdeo#ﬁ‘a Hermativy meadmﬂomﬁt:mfn 8]2 can be

ucdimmmy TRberel Q;chﬁabd ©OMEBIS thed tcbﬁétrea%ﬁﬁ Nodafed dudig Svifing-in,
power distributjon, conpartnent 514 has a cover 518"

’tfﬂlaa??e%“mﬂ@éf t "-’of?gw%m OPeR@ents andh e FoNGHH cembe Soloured
diFffend drofnhdle 9!)\%&%4&11%%@5&{1 arthineS B arld Q'cﬁbé}lﬁhlt%respcctwely

accessj ble to enab t he unctlona nodes 50
sigaifieisoletablgand hive 2%8 ot Tah gowerhisteibuition vaiticetingi Sr For example,

- tHe"RRdt Rt Mgaﬂﬂ@ﬁs and thedt Qfelstdh \ﬂgd‘gﬁ(&dﬁﬁd W?xﬂé L fifh &F%\wcr

the oower di stribution busway unct i on

Givpaen Geepagmens Ji 4 eay hetvelopred otanghal nodes 506, -

As shown in Figure 7, the functional nodes 506 housed in the ‘functional compartments {for
clarity shown without covers) include auxiliary status contacts 520 fitted to circuit breakers
522. Referring again to Figures 5 and 6, one or more functional nodes 506 can be housed
in compartments provided in the cover of the power distribution unit cabinet 500. These
functional nodes 506 include a power quality meter, supply available indicator lights, a
volt sensing relay, and a surge suppressor. It will be appreciated that the functional nodes
506 can be interfaces or connections points for any and all conventional electrical

components, devices, instruments, loads, etc. Figures 8 to 10 show different three- and
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the power input node 508, and the alternative power

i nput/out put node 512 can be individually nunbered or
coded to enable themto be readily | ocated during
wiring-in, maintenance and repair. The functional
conpartnments and their covers can be col oured
differently fromthe power distribution conpartnent
514 and its cover 51& to respectively 20 signify

i sol atable and |ive zones of the power distribution
uni t cabi net 500. For exanpl e?- the functiona
conpartnents and their covers can be col oured white,
while the power distribution conpartnent 514 can be
cxohrapme ahirdigaevpBiguvations o e poweﬂd@mteman busveryf 303 i dheafunctional

2‘53 E"T éﬁgt(@roﬂﬁtﬁ (%MT){ hgﬁ?f g g)n 6}} ﬁ”%%éﬂ? %téd Q]{a?rthe power

Sdiﬂhuﬁmﬁctﬂtt&ﬁﬁaﬁet 520 chn bd ﬂd:rﬂativﬂy tmlnlamem:rbmlwy snd 512 gonventional

Ref rein alnt es5 Q ;

nbevaih T3 f s e Vi pim R Gt B Bl g snee
RFrQHﬂeQ%Hasb Newlohdle; thres-witt; folrepdd ibve-veiies twi-polt) o win; tthree-pole,
cabi net 500. These functi onal nodes 506 include a

T™WIUEFi ty meter, supply availabl e indicator
lights, a volt sensing relay, and a surge suppressor.

It will be appreciated that fun.c ,
SHIGTE 1k sHEWS e GPYeREER TpICTBeN ot} BHE b ﬁf’% ‘g%%gﬁw generally

QHQ?@JS a psgewﬁahb&mlbueb@qbf éHasshs) 602>maois eodrRctedl eldiciresit breakers

I nstrument s

di0¢raad &pbles qqraeqiluragwoof 1gdw1p5q%l(yr gcgf.t G\A%chﬂgnatf nodes 606, The power

Ccﬁm’-xbﬁiéh ];%é@%o@ﬁs donRecRAWR andsoﬂstrﬂgbwtttiomshua\mweﬁaﬁn node 610
he fun

ional nodes 506 (for cl {-r{bﬁ onh%éﬂ‘ 02 s
lectsnﬁom;xecwbdcw B POREE SPH5F% c iThe @aweh distribition, y 602 is also
UoihdctedWid Qardﬁnlbkaﬁataoa% arrAnfafive ﬁﬁw@':ﬁ;ﬁxﬂﬁ;ﬁht\tﬁhyﬁlz which is

i mpl enent e a all conventi onal
Loppussiabl 1gra0LAismIALve PR SOHGRDE A RMepGHiEst b PR Tofistbution

V}%‘s@ 60691 ﬁ(ﬁ?@d in¥ Me?dn?&n’%h&n%ﬁﬁarﬁhéﬁ 814, th@}e i ﬁncuonal nodes

-Wre; our -

, Tirve-wre; ol e
t49f ctbe powver, mpqtmoégﬁ\m,ra@d the aglerqapgqu@ﬂqrpn@}t/@mmt Wg‘e 612 and are
Ikﬁgt&wgée gﬂafe{ﬁpi‘ﬁﬂe%ee gncfﬁ‘ﬁeraanﬁ"\'hé GabeAhyfARbA Qbmﬁﬂﬂfnent 614 in

era i ncl udes a power distribution uswaéfl
(adjaccm a@mcmnabazmmems cJhnefonetiongl gowparienis and the power

i ol]ng R1a5e LGvers, Playr l’i‘éfblte}’ t}ﬁf cover of the power

|n I Vi 8 aﬁ atab e functional nodes . The

pidstbutidn somphﬁnﬂnoﬁlbhwmﬂ (fpsclewﬂrMﬁ@U’VMﬂaFlaW 11) through

'vih%h t%l% @gcf%f!%{s%a and i DAY Mﬂti{tﬁo@ Qﬁgnéﬂﬂualyw&c@&s:ble to
Sower Sour

abnﬂikx n}tcumnclmnhﬁumchg/ 66612the powtrsinputcanda efdﬂeelnd/ thg adternative power

lﬂgﬁ? EHt 60 3:&9 Vﬁ{ilgh otla%cpﬁttﬁ\fﬁe Wﬁlstnbut:ou busway 602.
Agam, 1he functlonal companmcnts housmg the functional nodes 606, the power input
node 610, and the alternative power input/output node 612 can be individually numbered
or coded to enable them to be readily located during wiring-in, maintenance and repair. In
addition, the functional compartments and their covers can be coloured white, while the
power distribution compartment 614 can be coloured orange to differentiate between live

and isolatable zones of the switchboard cabinet 600,
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connectable to an alternative power source or a power
out put. The power distribution 15 busway 602 is housed
in a power distribution conpartnent 614, while the
functi onal nodes 606, the power input node 610, and
the alternative power input/output node 612 and are
housed separately from one anot her and the power

di stribution conpartnment 614 in adjacent functional
conpartnents. The functional conpartnents and the
power distribution conpartnmel-614 each have covers.
As before, the cover of the power 20 distribution
conmpartment 614 has apertures (for clarity not shown

| M Rhegullustrated embodimepnt, thiai functional obdesubdt Moemideins @0 functional

ac C eIS aEtlﬁb 8 %%ﬁdegﬂgbﬂg %ﬂe g?ﬁﬁ%tsl?%%s arq% \{ll(t)sg :@ﬁ%%%l’al fypgtional nodes

p@@ﬁsarellnmd im ocrapaBth@ntsgmelidddeinahe eovemst ofvibe fimetonal compartments,
't?géég / fﬂﬁgu 1}'38&65@1 e ugﬁg\?\%cweg@éhl%al cletgr 'sﬁfmgtagallagfe {Rticator

povver LStrib
f lights, i omeall scmsmganetayplﬂcs ahamegei supptebser.f Lﬂnowxllobahpmmmai that the

ut .25 node 610,, and.the alter ive
B dnf o B, <o s o confeoia ™ il For pay i & coentional
ndadjmmg d%mmmemadedcéspmemaiﬂn& b:hﬂam'}t, toabis; efce Figlry 12 shows a three-
ated dur n ce a

L6 e Rttt i e SR ERE RS K o e funs e nodes

c608, bet frokillube dpprbvidtal thah itlieesWIIEuhbom\bﬁbmdl 600 tdnubé @Rernatively
artnment 614.c be col gured oran to .
d'f"il';ﬁ) DeBIE Y ?ﬂé‘t ﬁ""?"i“(‘)‘é"? tguratign g’fp&ﬁ) PE8tpyRdiag fypes: number
tdf@okyd HueibbOsH vﬁrﬁﬁﬁblﬁ@é sﬁn@ﬁ- oBireebhase] fwd-pifle, three-wire; four—polc
h'l | ustrat ed .enbodi, ne Pe functional nodes 606
DG £¥0-PHE TR RE; BrgiPole RS WHH Bt s i ncl ude

termnals and auxiliary status outputs. Additional

, tLonaI des 606, ar.e housed_ in conpartnents .
#Bn‘zﬂdaw 3 Gf thenBovges Bistribigion FYsHETT o bt AmREROT e depiRRdlo allow
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-Ehﬁﬁﬁboﬁtd@ Gl GRadkler ﬁ%oﬂnﬂgtbﬂg&nﬁnﬁﬂé’hﬁﬁnﬂ eqliprhsht and other
g} gpl y available indicator 5 lights, a volt
F‘ﬂ“@ F yorkedngn safelyr withawt Jisrseas; baving do wrark ogehve electrical

%ﬂﬁbﬁﬁﬂtaﬁrﬁd\uﬁﬁbﬁ int Ftnxﬁﬂﬁ@ bRty BP%%%oﬁgﬁnﬁﬁtﬁbn? Qquipment and

interfaces or connections 0|nts for

OHK’Y Bt o Embadiments pEibe uwe#mmw@ th@lifﬁlpwm advantages
instruments, circuitry, |loads, etc. Figure 12 shows a
three- pole wring conflguratlon for the power
&iskt-1Qasunations! Hlgaltheapd Sefztyaritliminetes ighof elspmicutioniefslecaivans.

but it will be appreciated that the sw tchboard

cabinet 600 can.be alternatively 10 inplenented in any
Rids -dHumaadniorvartionrHliminaigs righrof hivorn injaeaation capsing interuption of

bR&ESo cAtENSAds.

Risks - Loss of power continuity - Enables a multitude of electrical procedures to be

performed without electrical isolation of critical loads.

Risk - Financial impact on business - Enables a multitude of electrical procedures to be
performed without electrical isolation of critical loads. Reduces the requirement for

planned shutdowns of electrical distribution systems which cause loss of power continuity.
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of pol es; nunber of wires; voltage; single- or

t hr ee- phase; two-pole, three-wire; four-pole,
five-wire; two-pole, two wire; three-pole, three-wre;
etc. Enbodi nents of the power distribution system of
the invention can be designed to allow 15

sw t chboards and power systens supporting

t el econmruni cati ons equi pnent and other platforns to
be worked on safely w thout persons having to work on
live electrical equipnment, ardl-without interrupting
the continuity of telecommunications equi pnent and

ot her platforns. Enbodi nents of the invention provide
t Mnidtedancarprogedneky anfinathe even? GhaRirgleirs affcrequieedi orizl performed on an

5Bl BB s 5, HLLShGRe bRl ShEgH 5 Whlons i

Elswmmairesmh Bidivefualiy iselatablt Rpstivnb]l foreC wvithoundnterruption to critical
Erruptlon of power to critical |oads. 25 Risks -

L of power continuity - Enables a nultitude of

eI ectri cal procedures to be perfornmed without
ctr|cal sol t|on of critical

Urrtcs Giecrdigmodn g s étsrg-mmgw@%r%iﬂw'%s logft existing
eEE&hEalC@ﬁaﬂHﬁ@ﬁ%ﬁﬂ&ﬂﬁs trél;uhﬁd @ﬁﬂfy%ﬁ&%aﬂll&h@lwnatwe input supply '

eI ectri cal | ati on, of C | oads. Reduces

BRI R AP PADPard 56 bt AR o v e RSB PR Yl individually
disstafa'bbtﬁmdﬁemﬂ Y¥&rie® WRhMR i RBrr§ieh € drRe8l 18ddspower
continuity. -''- Maintenance procedures - In the event -

that repairs are required to be perforned on an

URAd-tea Mtlcﬁh@oﬁbxﬂmga{n{ \ehér xsédibﬁfilcal)%!e%fdcﬁll distribution systems -
alternative su swi tchboard with sw tchboard

wE b inatien of riss aF F'?c'ioﬁ'&"&t‘%lsbpﬁﬂ?ﬁ@% Slesirical yyarks of anprgised criticel

| BlbtiE BlsisfYlibsPeyRieins] ORlvideb ARABINLP T LREFIOR &6 SRR works on
the event that re-arr a‘@%;errent

/erpfgplaebptam!echﬁnbtém stems wilhost ihaying dp dealsts edgetrical distribution
r&?ﬁ&kﬂcﬁ&é/ﬁﬂtcﬁV&F&ﬁhb-ﬁoJﬂQthuﬁﬁ  suB-cfrbililsin ofde® € perform electrical

par al | ternative input supply (main) for a
swptke:hboard can be supplied froman upstream
switchboard with individually i sol at abl e functi onal

zones Without interruption to critical |oads, 10
ERekigroCeitedia soAUthecnieotres:ab\mtmulngom Aesigneyieges e individually isolatable

ChRSIAACRRCh St BRSNS, R S0 Giphi ol i
eqridicgli loatt for muinteadnce procedures including, for example: thermographic survey -
fault repair; upgrade procedures; breakdown — rapid power restoration to critical Joads - by
being able to access .power from an isolatable functional zone switchboard for the
connection of temporary cables to supply temporary switchboard to reinstate ﬁower to
critical loads; AC distribution — all voltages no limitations; DC distribution - all voltages

no limitations; current - no limitations.

Embodiments of the invention provide individually isolatable functional zones that when
isolated have no live conductors within, eliminating or at least minimising the risk of
electrocution. Embodiments enable clectricians to isolate an individual isolatable
functional zone for each outgoing circuit/cable and alter the protective device within the
isolatable ﬁ;nctiqnal zone to accommodate changing site requirements without the
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el ectrical distribution systens. Provides the ability
for an electrician to performworks on critical

el ectrical distribution systens without having to
isolate electrical distribution 15

i nfrastructure/ swi tchboards/ sub-boards/ multiple
sub-circuits in order to performelectrical works.
Design Criteria - At the electrical reticulation
desi gn stage, the individually isolatable functiona
zones provide substantial fledZbility to provide
continuity of power supply to 20 critical |oads for
mai nt enance procedures, including, for exanple:

t FEPERgEs i isglate the entire ﬁ‘amf@aoaré,p’ar examplyy single phase/three phase 15 to
prResd ‘éﬁ%ﬁmg Qﬁ@ﬁ*&g% =33 ﬁﬂ]!) %w&(ﬂ?@sutfcﬁ% %?‘g nto

critical 0 access r from
an isol at abI e functl onal zone sw t chboar d for t he

CBHiES@iHcQﬂQ f(hc :ﬁ%ﬁﬁ&?ﬁ%@ BRBE Snl tgdn% gl?aq tl%&&&ﬂ%ﬁ?@lg%é%al gone for a

swi t chboar g rerns POWEr t
dMb’rfflﬁéﬁlt@ﬁﬂtwedbﬂckf&@l)tla@BBnmmpblymlmaﬂcﬂﬂts whidB in addition can be

d |

1 e At b R S, ot
piseiatable fuvntiond! dgues| fyr eleatical aisbxe:akmfftbnmal Inzaddiidn,t dnbiodiments
\Af]ﬁﬂle é!é@ﬁﬁ&n@dtoh?o\fﬁee rfx?c‘tlllnd&{iﬁly 150 Ftﬁgl h icu‘\gpé rk]zlong by operating the

m nati n mnrm s
epragetivsc dwmm witkimb i teketoff doaplasd allows rdoﬂh&ﬂ&n/ﬁi@connectlon of

[ [ abl.e 30 functi onal

rSPuRRE S, e WThaliF CHBLBRY" ste 8 BicopRpee “chaning st
pratisotents ovitioutitheerequitelient tb iselatd thobmiralitee. f unct i onal

zone to acconmopdate changing site requirenents w thout

the -12- requirenent to isolate the entire

Sntodithods of, thé Diversion fipkier privitg lietivdiesl/iédMtete RiReSMalBnes for

t ng_sub.circuits/ - 32 a swi t ched

oS PR B a ARG T embleF AlpeRiE Yo olte a

ail(émdmlomi!edt&;leafmmtimdul\Modﬁ &r Vo&iﬂcaﬁﬁigtbﬁrli ptﬁ(ﬁ%r lg9aR) nkfRBg/surge
ackf ee i ncom ng

5 ful ated rnatlve
s%r%monc?uéw{'?gziw@a C*Ffvlcﬁp% ¢6i on can be used
as a fully-rated outh| ng suppl y circuit. Enbodi nents’

i sal atabl e . functi onal

g'bﬁ‘i‘p g, Fmg?dé‘l!’fri‘? @g"e ’r"i"'g'g'r‘m%/Pa‘?é’éjed?‘il"'éé%!bsﬂol#wble functional zones
&ddioﬂtl fode, coﬁfﬁwdrh BEBIAS te@dladls. © Ths QRLHIECI AN Bed ﬁohxﬁﬂngto‘? circuit

}%ﬁ#gﬁf Iat abl e. functional zones by operat
“"’6 SHRATY, H&‘?/F’EE“%”SHPW?F@I‘%S&R@ ST “mhtemuates in the

mdimx mmmenaoﬁmd VSIEREY RAkdcRBn RBAD cdrhbdidh %‘ﬁﬁﬂl

25

30

within the isolatable functional zones to acconnpD
changing site requirenents wthout the requi remant to

InsedkitthBoakd) emBtUimérts, 'the Bidividual isolatable functional zones can be supplied
from the live zone of the switchboard via dedicated isolators/circuit breakers/fuses - 1,2,3
or 4 pole which are used to isolate each isolatable functional zone. The neutral conductors
supplying the isolatable functional zones are terminated within the live zone of the
switchboard to a traditional neutral bar and, in the case of 4 pole switching arrangement,
the neutral is connected directly to the isolator/circuit breaker — (4 pole). The earth
conductors supplying the isolatable functional zones are terminated within the live zone of
the switchboard to a traditional earth bar, All internal switchboard conductors between the

live zone of the switchboard and the isolatable functional zones are terminated in both
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"switchboard to a tradi

Enbodi nents of the invention further provide

i ndividually isol atable functional zones for

noni t ori ng/ net eri ng/ surge suppressi on equi prent. This

enabl es electricians to isolate an 15 individual

i sol atabl e functional zone for voltage

nmoni toring/ power quality neteriqg/surge suppression

equi pnent for upgrade and service purposes. In

addi ti on, enbodi nents of the invention provide

i ndividually isol atable functildral zones for volt

free connection of BAS term nals. This enables volt

free nonitoring of circuit .20 breaker status/supply

V @bitied g dermsticinob cni;vhsed rlg@ea unw bekel xeﬂnmitammdwbdpdie no specialised

te%nigates [,N i ndi, Vi fun onal ﬁpne for,volt b
gudip o then ""t %P“Bﬁié i%0 ?‘H’Fﬁa tgojng Sub-main or sub-

swArttmhhelarpﬁbtmb@ alj ZTBrphﬁse ahme an%ﬁmwaia bt Schieved B tBe design stage

];gg ﬁ-ﬁ BW mg ?ﬁg&ﬁb&a@pvgxo&é Cﬁ%geaf q?m the |ive

é?t‘i?Fgl}!&qlW@gz 451 critical load

besakatd/altba@snsto thedprstectRe devicds mhﬁ e issthtaBle Q‘uﬁtﬁ@ﬂb] tzBnes can
i sol ate each isol atabl e functional zone. The neutr

c BREEeE oF & exemppleyif Hepernhase GSamprdedicated lfﬁletor%ﬂ%mtbm%b@s/ﬁms are

apgdt WitlTh R e érdehfoNsu ?p@ the VR latab® urlfiordal @ories, and if conductors
Il onal neutral bar and, In

t he
chyweer the Lixg) zons ind dbe inglatableafigesinpal zones 1gee ﬁlats?nrafelx gized and
c Bﬁ%ﬁhe%eﬂ' ﬂqscgrétycniv@ aéaﬁes At e/ fsbra&met flcBHAL Zones can be

he earth conductors supply t he

|( sféércawb w&nqdlm&wqe@ ﬁrasiezawe@dathréwh#sman%b eqll ¢usTent fafipgs of 10,

| ue/@ozw%oos‘o aﬁ)aﬁuBeTﬁWahS\bPﬁé&{:ﬂeEﬁ’o-ﬁaaﬁ\raﬂé'fﬁxhl%ﬁlclrﬁﬁf kiRrations
i nt ér nal board conductors between t

| wvtaouz ambtlas or&!ﬁe:r@mlﬂ@qdb eenngetethty thesamesiitghbagrde The result is that
f WEF} LR ez ORGSR 1R @ab&etfemgn&)gﬁ%ﬁégrbrbcﬁkanneléd o e switchboard

under screw or cri bolted term nati on
atsrminatgs inrtes méwgip@ldscmtalﬂe nctwbm# ke ¢ircuidibraalser, # fupeassembly,

Z&’ﬁﬁn%l Lhiad Akl ¢ Bﬁgémﬁil onal zones. Qutgoing sub-main

or su circurt capble protection 1, 2, 3 phase and 4
pol e options can be achieved at the design stage so

Itﬁ&%odmgrns to? thé mkﬁioﬁb&fv th :?lﬁ:lt h&gaﬁr Ze%ﬁ-:c?h C}G hRRALA with .live

conm Ssi oned an conn
adonducadrs bmdsr toed heonsrestst withindsodkded ﬁlaslomltzhncs Theonly conductors

I I . C .he. o .
tﬁﬁ r@tiu‘”i'rlg eFe]g{ntdLlﬁ tiﬁté}gﬁlase %@ﬁlgﬁiggl fi Iﬁl(t:{art?gf?rc lsglg{cd by the functional
[ mbat'ﬁnsrﬁmdmlly usohlablﬂd‘ana'loﬁalsceseswf embmhmdntsvbf the mveition allow

| lzflh‘\é‘ e?ang dls()}'(?? 1?5 Y%Jﬂfe\?yeliérfgoe{tﬂct i R\%lﬁgutzoﬁt 'rg{% Lﬁo&?% system or

23

30

i asmitmhlalbichsmbphnﬂt theraln), Swhesodwesgany fop ckatple,yindudee deplacement

R oL R ahIRD i Bk o A5 SSYRTE ol of IS pe,

\paditeceidn retivge qihasei duhectioh,\ete, a0 cirduitebregdens dusnaksdintilies, eresidual
Ccll.Jurnrm ncfevxrcgst, iePc?’Sfep?Jce%Qm; repair, connection, eic, of monitoring and/or control
equipment; replacement, repair, connection, etc, of current transformers to primary input
supplies to switchboards and outgoing sub-circuits; replacement, repair, connection, ete, of |
surgé protection devices to switchboards; connection and disconnection to switchboards of
sub-circuits, primary input supplies, fully rated parallel alternative input supplies, fully
rated putput supply sub-cireuits, power quality analysers, etc; electrical reticulation design;

thennographic. survey, fault repair, etc; upgrading, updating, increasing capacity, etc; rapid
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16, 20, 32, 40, 50, 63 anp. This allows flexible

sub-main and final sub-circuit alterations wthout
isolating other critical |oads connected to the sane

switchboard. The result is that every conductor

wi thin the cabl e being connected or di sconnected from

the switchboard termnates in the individual

i sol atabl e functional zone to a circuit breaker, a

fuse assenbly, 15 a termnal, or bolted to a copper

l'i nk. Enbodi nents of the inved#ron obvi ate the need

for electricians to interact wwth live conductors

under | oad as none exist within isolated functional

Z pwsr réEtueat'ch tp aitivdlutady $n cadea-bf beakdowas eljyeMceishigapower from
[ . i ndi vi dual at are ed.
AR ks Mo BSnpPUIHAE 1 aeaEy hehiGa B ufbly senorefy SWitcbboard

| Soieatbsposvet torveitical hepkls; zenes of enbodi nents of the

invention allow a w de range of procedures to safely

undertaken wi thout de-energising the entire system or

a Borbotlineeats bDakk duweptioredai her ﬁbplemelﬁubhspi@@hjrfhﬁ! distribution

can f.or | ude cene
© S BitibBheg B Sbeelits oriiernipible pEBEA 8 AR plsCiicd saBime Y computing
C bquipmherg, ﬂfmrhhﬁcahyﬁequlprﬁérﬂt aetmmuﬁastmalgue,pﬁaﬂe faclhty, etc. The
con gﬁ P etc, @%cf;él t br rs fyuse assde | b- .
r E&Fﬁ&% “23“996& F%’ﬁi a é§x"“‘éﬂ ?@B‘I“&E@h@ﬁf‘ up 5?‘\' ’ circuits
C rofe el ?ﬁh! dﬁtﬁbutiéfx mamhwcl %nﬁé%dé@roffm s G- clrcunsfto the final
equj pnen ai.r, connpection, .0 .
8 @HM ;vgﬁcgg %F{Eﬂ% ?fr‘ oripg) supngireuit eresﬁweeievtca from single-

S)MJS@ It EhddieCisha ) Sariditib) OF e@ers:uhe:ﬁlraws,t §e. TP RAGSATERY mdmduauy
etc, of. sur protection devi ¢

t .
g@#kﬁﬁ%ﬁészlog%oﬁwévcmnaw% 20 U IRRHan; Qi f4lly Teted parallel

Sm&&ﬂb@ﬁﬁ:ﬁﬁsuﬁﬁly teSIAP fifihl dfseituBion BWitdBbatd WwitRe: iSenPitios $o critical
ful$y rated parallel alternative input supplies, fully

at ed out put supply sub-circuits, power quallty

anal ysers, etc; electrical reticul ation design
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including a plurality of feeders respectively
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di stribution apparatus according to claim1, wherein
the plurality of feeders are connected to each other
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20
5. Electrical distribution apparatus according to any preceding claim, wherein the
plurality of isolating devices are selected from isolating switches, circuit breakers, fuses,

and combinations thereof,

25 6. Electrical distribution apparatus according to any preceding claim, wherein the

plurality of feeders are single-phase or multi-phase, and single-wire or multi-wire. -

7. Electrical distribution apparatus according to any preceding claim, wherein the
electrical distribution apparatus is selected from switchgear, a switchboard, a distribution

30 board, a switch cabinet, a distribution cabinet, and combinations thereof.
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3. Electrical distribution apparatus according to
claiml or 2, wherein the plurality of 15 feeders
i ncludes at | east one incom ng feeder and at | east one
outgoi ng feeder. 4. Electrical distribution apparatus
according to claim3, wherein the plurality of
feeders includes at |east two incom ng feeders that
are respectively connectable to at least two
alternate supplies via at |least two insulative
compartments. 20 5. Electrical difsiribution apparatus
according to any preceding claim wherein the
plurality of isolating devices are selected from
i soBat i ndnsaiéctridab systenh linaliding eRetdeslsdistfibimivn, appafklis according to any
conbln(ﬁgfgs thereof. 25 6. Electrical distribution
appg N @Ebrdlng to any preceding claim wherein
the plurality of feeders are single-phase or

é phase, and single-wire or nmulti-wre.
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Br egRdidity 5 cRiiY. wherein the electrical distribution
apparatus I's selected fromsw tchgear, a sw tchboard,
a distribution 30 board, a switch cabinet, a
di stri bution cabi net, and conbi nations thereof. 16- 8.
An el ectrical systemincluding electrical distribution
apparatus according to any preceding claim 9. An
uni nterrupti bl e power supply system incl uding
el ectrical distribution apparatus 5 according to
cl ai m 4.



