-1 - POWER DISTRIBUTION SYSTEM WITH INDIVIDUALLY ISOLATABEE FUNCTIONAL
ZONES FIELD OF THE INVENTION 5 The present invention relates to power distribution
systems with individually isolatable functional zones, BACKGROUND OF THE INVENTION
10 Electrical power distribution systems, for example industrial switchboards, generally
contain a bank of supply conductors to which switchgear is connected. The supply conductors
allow the flow of large currents through the switchboard, and are generally single insulated,
partially bare or not fully insulated, HIMlarf interaction with live supply 15 conductors during
maintenance, servicing, modification, etc, therefore po'sleé a severe electrocution hazard and
a major risk to power supply continuity. A need therefore exists for a solution that enables

electrical power disjpiutl ) I [thQUl cCQMPromising power
supply continuity. %W@ﬁﬁ%ﬁ%%%@%@& ?@f@?&:ﬁ%ﬁv‘ﬁwmﬁz
there is provided electrical distribution apparBUNUGIIONAD ZOINBSty of feeders respectively
terminating inside a plurality of insulative. 25 compartments, wherein the plurality of feeders
can be connected to, and isolated from, each other by a plurality of isolating devices
respectively asESERR@HTHBURNSKEBYTIQY, the plurality of insulative compartments, so that
in use electsical work can be safely performed on respective isolated feeders inside respective

insulative compartments while the other feeders remain energised.
The present invention relates to power distribution systems with individually isolatable

functional zones.

BACKGROUND OF THE INVENTION
10
Electrical power distribution systems, for example industrial switchboards, generally
contain a bank of supply conductors to which switchgear is connected. The supply
conductors allow the flow of large currents through the switchboard, and are generally
single insulated, partially bare or not fully insulated. Human interaction with live supply
15 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.

20
SUMMARY OF THE INVENTION

According to the present invention, there is provided electrical distribution apparatus
including a plurality of feeders respectively terminating inside a plurality of insulative

25 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.

30

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



30 - 2 - of insulative compartments. The plurality of feeders can include at least one incoming
feeder and at least one outgoing feeder, The plurality of feeders can include at least two
incoming feeders that are respectively connectable to at least two alternate supplies via at
least two insulative compartments. The plurality of isolating devices can be selected from
isolating switches, circuit breakers, fuses, and combinations thereof. The plurality of feeders
can be single-phase or multi-phase, and single-wire or multi-wire. The electrical distribution
apparatus can be selected from switchgear, a switchbgard, a distribution board, a switch
cabinet, a distribution cabinet, and combinations thereof, 10 The present invention also
provides an electrical system including the above electrical distribution apparatus. The

present inventign fuitherarrewigagmehiinintag pRiialapevRE s rSHERIAE iackaingibarRbaNgy
electrical distributjion apparatus. BRIEF DESC IPT@I F _HE'P%%WINGS. EcénBOdi ents of
the invention Wit $51ke2b2sHBRE VYFOME JELEEmPRE & lI'V&)\?'hoe {IR&4D pgude at least two
accompanying sheming fiedeiain 20 igspesitélyC aiesaitdamatit Hiagransicdrambodipliestsioht
a switchboard having a single isoiatable functiqnal zone. according to the. present invention;

Figure 2 is a slﬁ?@'rﬁ i[O 11 Pé(&%f’g’ﬁ%%%’é)sdircri%?\fﬁo %%ts\’/vcl%ﬁgggrn o) Yﬁ%sbfgge{’ﬁtﬁ%?\?éﬁ?ofﬁom
having multiplésdiffisiig ndvisiotets bterduit chieakdrzp fiews, and Figubésalnt [theeesthethaturality of
diagrams of a data centre uninterruptible power ly 25 (URS) sys L inglu "

embodiments gefelseorfafggleefﬁlnn i0 § sz%eg\lgén gﬁ@%ﬁééﬁ%ﬁ# é%%ﬁ%é 5?%%?1}@% i@% clectucal
schematic diaglistmibofian apdretiismenttsvsitckisdsirdrh awitichizsoiampie tihhedishal disipidstion board,

connected 10 & SUER! 408 CRYistribyolPtiERel, 3N SAIFIRBRYIRYES! @ power distribution

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

10 The present invention also provides an electrical system including the above electrical

distribution apparatus.

The present invention further provides an uninterruptible power supply system including

the above electrical distribution apparatus.

15
BRIEF DESCRIPTION OF THE DRAWINGS
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;



Figure 7 is a fragmentary perspective view of functional compartments of the power
distribution unit cabinet of Figures 5 and 6;  Figures 8 to 10 are partial circuit diagrams for
six functional nodes of the power distribution unit cabinet of Figure 5 to 7 showing different
three- and four-poie wiring configurations;  Figure 11 is a front view of a switchboard
cabinet of another embodiment of the invention; and 10Figure 12 is a simplified circuit
diagram of the switchboard cabinet of Figure 11. DETAILED DESCRIPTION OF THE
EMBODIMENTS Figure IA illustrates an electrical switchboard 100 having an enclosure 102
and a plurality of electrically insulated and/or earthedBbox shaped functional compartments
104 positioned along opposite sides of the enclosure 102. The functional compartments 104
formed from electricgl inSlgative_ material or earthed-metal reateritg. The endosyre 102 and
the functional comparntBi&tits 18 cArfife FOR VIR AW Y rfgéﬁ ‘é‘?%‘sé‘é‘l‘ﬁb‘&‘ﬁ% igne
Curreat is supghéddinrentgi i depitiaae, five-wire supply conductors 106 that extend 20
through the enclosur, Al hree+ t% jve-wire distribu G%\{F 8 Cili g{
connected, to corresﬁgrlﬁcﬁ ygr%st% ?trﬁegﬂsggpg\léé%gﬁ&%?&/ﬁge ‘gﬂé)agzgoc%é %ﬁl:%%s gtif b/
Isolation switcP¥el $itEiRa iiarenpi sebitss widigvrpreStardti®eeder conductors I/ 0 and insulated

fin/et/anal gompartmept A% Ruimkie %ﬁﬁtieneﬁwia%@ﬁ:ﬂsl?o%& inglbtthalOf AR power

isolators, circujt breakers, fuses, etc. The isolation switches 112 and 25 the fiinctional | .
compartment %H’ 6’&8&18?’{)&5\3?6‘8%’5 g*élﬁ?ia%fﬁ/ ?sﬁﬁ/gf’gﬂ% ﬁ%ﬁ%tng\r%n@%?"ﬂ\'é?ﬁ winge
breaking elecw@fimoaneastions with the distribution conductors 108 without de-energising the
supply conductors 1 ithip { IneFl I A I
switches 112 are ci.rgl%t érgglgg]rg %ﬁﬁ(}zt‘ﬁg\?ugrfc%ona %{%%pgreﬁébgﬁ%gﬁ%ﬁ%ﬁﬂ@i@ﬁgﬁ%ﬁ e
functional zon@Y&MeBuaRfkh a finictional node consisting of a single-phase output circuit
breaker. Ttne distribuipn<opeiuctans il passit dhgraieftiNe Fomibsiacianbiofestienal
zone into the circuit breaker in the functional compartment 104 without exposing any live
conductors. Thus, an electrician who is required to work with the compartment 104 can do so
without fear oPHFGJERBIDESCRIP THQNOF IH B/ ENVB QRIMIENKStor. The switchboard of
Figure 1B is substantially identical to that of Figure IA. Here the isolmable functional zone is
fitted with a three-phase output circuit breaker. In Figure C, the isolation switches 112 are

isolators, andd sbfaiiBitrates Aicheato el s e traerd it Ghevinreap radessir g 02 ard drbraliker,
For the pLirposesdatridallijyinaxanipiadie ehiital Ho:cstaned fonsiomnd emaparifeateclis positioned

components for only one isolatable ftmctional e.aredllustrated in Figures IA:-C. It will he
appreciated tfaﬂacl)f1 anp Wi tc?hstl)oezgrc()it}I egg}r? uécirfn%?e;[n%eenﬁén %\M ?gﬁi,n ﬁ%ﬁﬁ?gsnﬁofﬁg’&n Sﬁl fpom
isolatable fimelgotmierHpniosulriive grareyizinor thgivegton phbhseaterialultiTbhasslosurbitieng dic

conventional jgolatian Seiichasdie andarmenionalPleakicrbrcHiGRPMRAREHIS. Klevises,

etc.

current is supplied through three-phase, five-wire supply conductors 106 that extend
20 through the enclosure 102, Three-phase, five-wire distribution conductors 108 are
electrically 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
include, for example, isolators, circuit breakers, fuses, etc. The isolation switches 112 and
25  the functional compartment 104 together provide an electrically isolatable functional zone
for making and breaking electrical conmections 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
30  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



Is Figure 2 illustrates an example switchboard 200 having multiple different three-phase,
three-pole isolatable functional zones with example electrical circuits, components, devices,
etc, indicated by the following reference letters. A Primary input supply. 20 B Alternative input
supply/fully rated output supply. Three-phase upstream circuit breaker protection to an
isolatable functional zone fitted with three phase output terminals. Three-phase isolator with
fully rated link (cable or bar) supplying an isolatable funclional zone filled with a 11u-cc-phase

output circuit breaker. 25 b 4

directly. from the isolatable functional zone into the circuit breaker in the functional
compartment 104 without exposing any live conductors. Thus, an electrician who is
required to work with the compartment 104 can do so without fear of accidentally coming

into contact with a live conductor.

The switchboard of Figure 1B is substantially identical to that of Figure 1A. Here the
isolatable functional zone is fitted with a three-phase output circuit breaker. In Figure 1C,
the isolation switches 112 are isolators, and the isolatable functional zone is fitted with a
single-phase output circuit breaker. For the purposes of clarity, example electrical

10 connections and example circuit components for only one isolatable functional zone are
illustrated in Figures 1A-C. It will be appreciated that the switchboard 100 can be
implemented with any suitable number of isclatable functional zones having any and all
single-pba‘se or multi-phase combinations of conventional isolation switches 112 and
conventional electrical circuits, components, de_vices, etc.

15
Figure 2 illustrates an example switchboard 200 having multiple different three-phase,

three-pole isolatable functional zones v_yith example electrical circuits, components,
devices, etc, indicated by the following reference letters.
A Primary input supply.
20 B Alternative input supply/fully rated output supply.
C 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.

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

30 zone fitted with a single-phase output circuit breaker.



Three-phase upstream circuit breaker protection to supplying an isolaiable, functional zone
fitted with three-phase output circuit breaker, Three-phase upstream circuit breaker protection
to an isolataltle functional zone fitted with a single-phase output circuit breaker. Three-phase
upstream circuit breaker protection to an isolatable functional 30 zone fitted with a
single-phase output circuit breaker. - 5 - iiThree-phase upstream circuit breaker protection to
an isolatable functional zone fitted with a singie-phase output circuit breaker. Single-phase
upstream circuit breaker protection to an isolatable functional zone fitted with a single-phase
output circuit breakerL Single-phase upstream circuit breaker protection to an isolatable
functional zone fitted with a single-phase output circuit breaker, Single-phase upstream circuit

breaker protection,to an olat_a le f i f'g}g Wi &e%mef@'aﬂq&%i%tﬂﬂeﬂgnal
breaker. Single-ph’gcs)e isoﬁgfgr%%ﬁﬁe#& &%ﬁgﬁ’#}@(ca e o.qr)}bar% supplying an
zone fitted with a single-phase output circuit breaker

I Single-phase upstream circuit breaker protection to an isolatable functional
zone fitted wit}; a single-phase output circuit breaker.

5 J Single-phase upstream circuit breaker protection to an isolatable functional
zone fitted with a single-phase output circuit breaker.

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

L Single-phase isolator with .fully rated link (cable or bar) supplying an

10 isolatable functional zone fitted with a single-phase output circuit breaker,

M Volt free auxiliary status contacts fitted to circuit breakers that supply
metering equipment for volt free isolatable functional zones/volt free
conductors.

N Volt free auxiliary status contacts fitted to circuit breakers that supply

15 monitoring and surge protection equipment for volt free isolatable functional
zones/volt free conductors.

0 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
20 breaker/volt free conductors.
Q VoIt 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
25 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.
S Monitoring/surge protection/indicators lights isolatable functional zone in
conjunction with isolation of three phase supply to the monitoring isolatable
30 functional zone/volt free output conductors that terminate in the adjacent volt

free isolatable functional zone Q.



10isolatable functional zone fitted with a single-phase output circuit breaker. MVolt free
auxiliary status contacts fitted to circuit breakers that supply metering equipment for volt free
isolatable functional zones/volt free conductors. Volt free auxiliary status contacts fitted to
circuit breakers that supply 15monitoring and surge protection equipment for volt free
isoiatable functional macs/volt free conductors. Volt free auxiliary status contacts fitted to a
single-phase output circuit breaker/ volt free conductors within an isolatable functional zone.
Volt free auxiliary status cornets fitted to a three-phase upstream circuit 20breaker/volt free
conductors. Volt free terminal isolatable functionar 96ne for building automation system (BAS)
interface, ItMetering isolatable functional zone with current transformer bridging as a shorting

facility to eliminate risk qfrel%eé:trocuti&ri\am c&%gﬁp&w@%@;ﬁg@@%RgfﬁgﬁmmgIy

to the metering is |atable FOVATEHAP Z5henolt free ou put conductors that terminate in the

adjacent volt free isolataldiferrionaitiionbaBnplosvieciarisise RIEVHE & BEBIANAEART SHRHYS
isolatable functional zong, inEANURRTRAMAULIRH YR ehiéas phmsargaoply to the monitoring

isolatablc 30functional zone/volt free output conductors that terminate in.the a(iij)ac ptvali free
isolatable functiofthl zorgransducer isolatable functional zone for a current transformer loCated within

5 the adjacent isolatable functional zone L so as to provide a serviceable current

transformer without isolation of the entire switchboard 200.

The above electrical circuits, components, devices, etc, and isolatable functional zones are
examples only. It will be appreciated that the switchboard 200 can be alternatively
10 implemented with any and all single-phase or multi-phase combinations of conventional

electrical circuits, components, devices, etc.

Figures 3A-B illustrate example isolatable functional zones of the présem invention
implemented in an electrical distribution system 300, for example, a three-phase, five-wire
15 electrical distribution system used in an industrial site, for example, a dual UPS
reticulation system in a data centre. Referring to Figure 3A, electrical power is supplied to
the system 300 from two risers. The take off boxes A, B for the risers each have isolatable
functional zones to change protective devices and disconnect or connect conductors within
the functional zones without isolating the respective risers.
20
The main switchboards C, D of the system 300 each 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 each switchboard C, D, E, F, either of the primary or the altemative input supply
25 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 lug connections. The reserved isolatable functional zones
in switchboards C, D, E, F can be fitted with terminals or bolted crimped lug connections
30 for the purpose of supplying down stream switchboards/equipment to provide a parallel

alternative supply during maintenance of, updating and increasing capacity of the system



- 6 - Transducer isolatable functional zone for a current transformer located within the live
zone within the enclosure so as to provide a non-serviceable current transformer without
isolation of the entire switchboard 200. Transducer isolatable functional zone for a current
transformer located within the adjacent isolatable functional zone L so as to provide a
serviceable current transformer without isolation of the entire switchboard 200. The above
electrical circuits, components, device; etc, and isoiatable functional zones are examples only.
It will be appreciated that the switchboard 200 can be alternatively 10 implemented with any
and all single-pha,se or multi-phase combinations of conventional electrical circuits,
components, devices, etc. Figures 3A-I3 illustrate example ikilatable hmotional zones of the

present inventign implemented in an electri alﬂg;itr'butlon ystem 3Q0, for example, a
threo.phase, fUB-vate B et Ea hAHH AR A LR PR MG Bip SRS, o
dual UPS reticedatifipusiyigtesblingawdhtacdintaptiitefaplya dotinigtre 3A, electrical power is
supplied to the system 300 from two risers. The take off boxes A, B for the risers each have

isolatable functional zones to change protective devices and disconnect or connect
conductors wikefemtesfiafoigorad Bosielicwnntion ssdierrsdrheasbdpeludedsoistatie Sonqlipnshaages

switchboasds (R pftRgRY e R B8R WRAYE: ifeWHAR SIPMSHIONEeZRARS dRETHIA Yoaids
alternative input supplies. Automatic tr{é%]{ségrﬁ\sf/vi chﬁ?Ti&s itchboards E iFﬁrave is%iadtalgle
fUnetional zoABS 11 pARREYF EiRH iote PRAECE A PSURBIREL B BotSUSTRE AVeRERvIded BY
switchboard Gyi¢ibokrdeikiel ahtheyiihtanydsriheNaltErchtofethaprit witphtipadds ibatatioletable
Thnetionat Zoﬁlﬁlgtl%%g]b%HéSeQIﬂ?CRrngl%éa M'XJ&?Q&HM‘*?&MRMH‘% discussed above in
relation to switchboards C, D, E, F. To provide final sub-circuit distribution in the system

10 300, the sub-distribution switchboards M, N can have isolatable functional zones generally

similar to those discussed and above in relation 1o switchboard 200 and depicted in Figure

2,

Figure 4 illustrates isolatable functional zones 400 of the invention implemented with a
15 critical load E that requires a substantially continuous power supply, for example, an
electric motor, electric equipment, computer equipment, communications equipment, etc.
Isolatable functional zone A 400 provides primary input supply, and zone B provides
alternative parallel input supply. A primary input supply isolator is included in isolatable
functional zone C, and zone D includes an alternative parallel input supply isolator. Zone
20 F provides connection terminals 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 main switchboards/supplies so as to
provide continuity of supply to the critical Joad E in the event that its primary
switchboard/supply needs to be shutdown for electrical repairs.
25 |
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 distribute power to a
row of server cabinets (not shown) in a data room. Advantageously, the power distribution
unit cabinet 500 is shaped and dimensioned to generally complement the shape and
30 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



respective isolating protective devices within the live zone of the switchboards C, 0, E, F can
be changed to suit varying site requirements to supply isolatabie functional zones fitted with
terminals or bolted crimped lug connections. The reserved isolatable functional zones in
switchboards C, D, E, F can be fitted with terminals or hotted crimped lug connections 30 for
the purpose of supplying down stream switchboards/equipment to provide a parallel
alternative supply during maintenance of, updating and increasing capacity of the system
300. Switchboards 0, H have isolatable functional %ones which can provide options for
reconfiguring cabling without disrupting supply continuity. Refetring to Figure 3B, static
transfer switches I, .1 each include isolatable functional zones 5 to enable cable
reconfiguratign,without pewet,disrHption . rt. ain. distruii o] argdshe
sub-distribut%?]lvgozt;l?dg (?(fi’lt‘ﬁaen:?ys@ rﬁdggbé;é}argie%@?&?\lﬁeIﬁg%%{l}ld%dﬂ)%gsswﬁgﬁbo%es F(?Y_egnd
switchboarddinitnti eelorruexiodssnamieshyitcan dsplatinyatich RAbonee Werissuhands 508

provide the samg ﬂeﬁﬁ{ﬁécihﬂﬁtiw“§|i%@&d§§&%8§e¢rﬁb?wéﬂ dRlRANdR Buialioserds @sb. E,
F. To provide final sub-circuit distribution in the system |10 300, the sub-distribyti I} e
witchboardSHeRICYGERIEPIEAKIE T LtaR A BB RIS RHEP G SR e
and above inareletialidcoswisithbaérd 200eancictepictgedb wekigtrat.2. Figure 4 illustrates
isolatable functional zones 400 of the invention implemented with a critical load E that
requires a substantially continuous power supply, for example, an electric motor, electric

equipment, oM paeTedisipmuion AN Eidhsheyrapnia nanoiasyie st apAe Fi ndiBiASSNe
A 400 providempiHRRRy KaLtauRPite adcaeng Bdaee\ides mbaiorty enparallalerigl shophe A
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can be Seq%0@@!%%&'&@59?ﬁiﬁgmi@?ﬁ@%@}&%ﬁ%ﬁﬂme&fmmmmw Aieratve

main switchboards/supplies so as to provide continuity of supply to the critical load E in the

event that it¥iiARSFPEHitRIsERraRiEh My olatingswichss cRthwhfomheisbgebbreaksn s Rigfsres
5 to 7 illustraeiadvanesddiskibetiornsnicaabinatfalaf-des 305)andipoent Gighentiéestiyand he.

(not shown) It 2 SR EoR R AR o o A DRV e, RePcBt F Rped
and din&nsibistgbutiogénevaliys6dmprerfiestitnel seypartments housing the functional nodes 506,
the power input node 508, and the altemnative powér inputoutput node 512 can be
individually numbered or coded to enable them to be readily located during wiring-in,
maintenance and repair, The functional .compartments and their covers can be coloured
differently from the power distribution compartment 514 and its cover 518 to respectively
20 signify isolatable and live zones of the power distribution unit cabinet 500. For example,
-the functional compartments and their covers can be coloured white, while the power

distribution compartment 514 can be coloured orange.

As shown in Figure 7, the functional nodes 506 housed in the functional compartments (for
25  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
30 506 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



30 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 -
8 - cabies to a plurality of individually isolatable functional nodes 506, The power distribution
busway 502 is connected via an isolating switch 504 to a power input node 508 which is
connectable to a power source. The power distribution busway 502 is also connected vie a
circuit breaker 510 to an alternative power input/output node 512 which is 5 connectable to an
alternative power source or a power output; The power distribution husway 502 is housed in
an insulated power distribution compartment 514, while the functional nodes 506, the power
input node 508, and the alternative power input/output node 512 and are housed separately

from one anogher and 10.the er distribution co : ia.adi fupetigRadional
comparmentORETH LSS RGBS RAIE € Mo GEhLcton comparmn

514 has a coued&1806itioapetieouiyosigharehibiwnd isSlatill ShitbRessrg dhet (he APURE

breaker 510 g el AGRRFSRIIR GO odynalinaatnedes afuibelpostieniinpal
node 508, and the alternative power input/output node 512 {o be |ngé¥|£c)iyall J:s%ﬁ%g, fgqlgiet-he
t

power 15 disERGESFRIRIWESS 55 BTePREIRG ¥REH APREH AR Eh ) ousmgmln)ée functional nodes
506, the ppwer iRRILHHasE HBpaled thealtzendirepploydvenputiowpultotecsw 2es dhrtserole,
individually nymbered or coded to enable them Co be readily located during wiring-in,
maintenance" °3"?¥'|5%ti?.t°rhe functional compartments and their covers can be coloured
differently from the power distribution compartment 514 and its cover 518 to respectively 20

signify isolataic,and;liye,zenes ot aagwepidistibution wnitaabinetcabileFooEramplas iy

functional compartments and their covers can pe colou ite, while t istribution
compartmentiBd4deaa B@”@Bﬂiﬂf@%?ﬁr?@‘éWWs@ﬁ?ﬁW'ﬁﬂ%%m{uEé i %cr%aigﬁgﬁr% ﬁé?g&%%%@

housod inothesbaligtipeeieorapastosaiits ¢fon@SidiatlyyisHainbiarfenotirred verss A9 dENABERAFy
status contac 0 fitted to cirenit hre A SIEHING agRIA LYY RSHeranslitn R 0
more functionéf%%até%ni%'év{:?nggg ﬁga%sﬁe%%légc%maﬁgtme{%\%s provided in the covgft%the ﬁower
distribution umibishbinsrs0B ablfede a power source. The power distribution busway is” also

connected via a circuit breaker 604 to an alternative power input/output node 612 which is
connectable to an alternative power source or a power output. The power distribution

15 busway 602 is housed in & power distribution compariment 614, while the functional nodes
606, the power input node 610, and the alternative power input/output node 612 and are
housed separately from one another and the power distribution compartment 614 in
“adjacent functional compartments. ' The functional compartments and the power
distribution compartment 614 each have covers, As before, the cover of the power

20 distribution compartment 614 has apertdres (for clarity not shown in Figure 11) through
which the circuit breakers 604 and the isolating switch 608 are individually accessible to
enable the functional nodes 606, the power input node 610, and the alternative power
input/output node 612 to be individually isolated from the power distribution busWay 602.
Agein, the functional compartments housing the functional nodes 606, the power input

25 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,

30



functional nudes 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 30 506
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 four-pole wiring
configurations of the power distribution husway 502 and the functional nodes 506 (for clarity
only six are shown). it will be appreciated that the power distribution unit cabinet 500 can be
alternatively implemented in any end all conventional configuration types or grounding types:
number of poles; number of wires; voltage; single'- od tree-phase; two-pole, three-wire;
four-pole, five-wire; two-pole, two wire; three-pole, three-wire; etc. Figure 11 shows the
invention implemented as a switchboard cabinet 600,tr6$£ge erag includes a power. | _
distribution bui%a@?o}"éﬁtégg ) iﬁ\‘ﬁf’?& BfinBmeip &?Bﬁ?t s L e
to a plurality ofcimdpzdmalss inoladabbenfiinadsiand bt ey 6A6sTdwppawekddisisiul o horslvaydes
602 is connectggkvi ' | ' 8 i jeh ] n

10 2 power sotgs s 1f ARl e ARTITHERLA0 LR B MHRIT SOHPRRIRpE

604 to an alterhBtife fHBstiarshpadeL o instde ropanrsharalion Retenbienelyavitiebimindcator
power source GgRDUVESIP YRl RaROWRT distiiptiRpkesfiisWaY 02 18 REHRRMAKH AROWRY

distribution compartment 614 ile the functional nodes 606, the power input ngde 610, an
the anormate HRREPRLBEUR O ERDAS BRSIERTA o SO RRIa et oA STOFEIoAR:
the power distrileatitmalcompantnigric6ibésinmatjanens,fuinationaloads) partfignts. 12sadwnatibreat

compariments ¢l gh, paa dRiihuieR comparmErh Rt BAAR0R9 SRYSHS AR ASIARduP

cover of the power 20 distribution compart s apertures (for clarity not shown in

Figure 11) thré96h bishiéh ik brrarpmsridsd ibaoheaptitribrssianirkinahifON 608 Rrealivmataiy
accessibleto enaRigdhedaneHpnalnddenRPEoHE RANALHNBH ! PRMeE 3dth g REEHAbE
power input/output]nqde 6%2 tq be individually, isolated, from the'powerg%s ibution buswa

502, Again, the PRETORAP SR b Ao L4650 PRI & RSB Ao e e PRl 25
node 610, anditreeveil rivatipel g owewing thfeeimit,tbae-84r2; cém 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 coRTpRRimRsNaliheRoBE T GTPuEG S MO T iariien e M efiaedig allow
isolatabiel Zonesightardwiab bearer calivgt Gigpottitp el siaiediembad sgepnthe fundinaal
nodes 606 hou]%%i inslhéa unv%tiqénﬁl com tmerkts include te minalstand atjxiliam sla]mjr. |
outputs: Additiona %nc‘tlon%ll ho0Es Boe 4R h‘c')vﬂ 4 iﬁeé%or%sp ents p"r”86.d88 i thé Tovers

of the functiorfaivéneparemewithobhsgerfupiotiptial qrotiesi G0 teticoieraupivatémg uglitprmetend
supply availabjgdngicatehs Bttt SERRRMERIDA F3%i8 SHEIGIRYRRECIIMdLeyill be

appreciated that the functional nodes 606 can be interfaces or connections points for any and
all conventional electrical components, devices, instruments, circuitry* loads, etc. Figure 12

shows a HreeRiploleOwéipgtionlligesetinm Sufene- EinahAes sk ibiDEdeuswalo © 0Pt tithans.
functional nodes 606, but it will be appreciated that the switchboard cabinet 600 can be

alternatively .
Risk - Human Intervention - Eliminates risk of human intervention causing interruption of

power to critical loads,

25 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

30 planned shutdowns of electrical distribution systems which cause loss of power continuity.



10 implemented in any and all conventional configuration typos or grounding types: number of
pa/es; number of wires; voltage; single- or three-phase; two-pole, three-wire; four-pole,
five-wire; two-pole, two wire; three-pole, three-wire; etc. Embodiments of the power
distribution system of the invention can be designed to allow 15 switchboards and power
systems supporting telecommunications equipment and other platforms to be worked on
safely without persons having to work on live electric& equipment, and without interrupting the
continuity of telecommunications equipment and other platforms. Embodiments of the
invention provide the following advantages: 20 Risk--1Qccupational Health and Safety
Eliminates risk of electrocution of electricians. Risk-.Human Intervention Eliminates risk of
human intervention causing interruption of power to critical loads. Risks - Loss of power
continuity - Enfisédeaamsitittdedofesiedmithe prsob dhaterspaitscapre rraniied] Witvoprr&eoadcen an
isolation of ethtﬁéu&%ﬂ%wﬁea%?ﬁwaﬁgﬁlggmat pRANSINRShaRRARIER R ISR with

electrical procedures to be performe.d without electrical isolation of critica| loads, Reduces the
requirement fof4¢r AT widh indtsigtel by splreBieafunstiartirrenet NG itHerptien de shfical
power continuifyadiMaintenance procedures - In the event that repairs are required to be
performed on an upstream switchboard, a fully rated parallel alternative supply for
switchboard with switchboard with individually isolatable functional zones without interruption
to critical loads/rgpasiadeprduesiudoghesvers Svéne-wreansempridinemde/piredtierslferatisnisting
an existing elegitisal IEiGUWAlIABSYFIRM is 'eguires) 2 fally-raled HARdchRiQREVE P W pply
supply (main) for a switchboard can be supplied from an,upstream switchbogrd with .,
individually iso{ BBl ﬁéﬁ*ﬂﬁ&P%ﬂé@W&Wﬁﬁ%#amie?r‘tBSSﬁ??Ba%tﬁ%B?aI% FiiRgiuidyety
solution to worisisigtaedintgisrbzonsicalatettincahgidtmotohieydtadss - Elimination of risk of
electrocuté’%n whilsi performing electrical works on energised critical electrical distribution
systems. Provides the ability for an electrician to perform works on critical electrical
distribution sydiatnie-sthsatutiaving woddngtcon corigisediistitinaticieaisical distribution systems -

infrastructurefgwitohRasr dsissbshorEdsEMsUHRIR R e sHitR R IR YvBAE AR RIGHsiCaitical

works. Design Criteria - At the, electrical reticulatio des,%niéa%ﬁ, }het individuall isolat:}ble
functional zon&E Al AR SEI BRIV ASS A6 AR LS FARERy F HSRR IS RB A St 8T
loads for mainteinasicelptpivat diesibndlbrding: éos exihople hilvgrpnog isphic sispiagal fhistt belber;
upgrade pocoieuAFaIINUD AN PRSEEIRAIAIUNER SRR DY HRRY ablaal
access power from an isolatable flinctional zone switchboard for the connection of temporary
cables to suppptinporary switchboard to reinsiate power to critical loads; AC distribution - all
voltages no limitations; DC distribution all voltages 25 no limitations; current - no limitations.
Embodiments of the invention proyide indiviqually isglatable, functional zanes that when
isolated have MG1§2 toitdtfcto t\%ﬁwﬁ‘egfré(f i 5%]’%? s m‘@ vidually jsolatable

AP T8 1 itising thers
electrocution. Emitiodainentss gnavile sldstaciah Seailsbiate guovidiyichmsinisigsd afahsteer supply to

20 critical loads for maintenance procedures including, for example: thermographic survey —

fault repair; upgrade procedures; breakdown — rapid power restoration to critical loads - by

being able to access power from an isolatable functional zone switchboard for the
connection of temporary cables to supply temporary switchboard to reinstate power to
critical loads; AC distribution — all voltages no limitations; DC distribution - all voltages

25 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 electricians to isolate an individual isolatable
30 functional zone for each outgoing circuit/cable and alter the protective device within the

isolatable functional zone to accommodate changing site requirements without the



30 functional zone for each outgoing circuit/cable and alter the protective device within the
isolatabie functional zone to accommodate changing site requirements without the - 12 -
requirement to isolate the entire switchboard, for example, Single phase/three phase 15 to 32
amp outgoing sub circuits/15 -32 arap switched outlets in the field, Embodiments of the
invention also provide an individual isolatalale functional zone for a .fully rated alternative
(backfeed) incoming supply circuit/cable, which in addition can be used as a fully-rated
outgoing supply circuit Embodiments farther provide individually isolatable functional zones for
electrical riser take off boxes, In addition, embodimend#-enable electricians to isolate
individually isolatable functional zones by operating the protective device within the take off
box, and aIIows connect on/dl con?}ectlon of clrﬁ$lrkable within the jsolatable functional zones

ahging’e fr EREH AT ROA bR E¥R TR SIS RIBRSEN TR RhvE  Pider.

to accommodate cﬁanglng Jite EP&J

Embodiments &% evepinvigatigsthttieruitsolide3 mhativicivatbhédalatiahln e diiddal zones for
monitoring/metering/surge suppression equipment. This enables electricians to isolate an 15

individual isolatthle functional zone for voltage monitoring/power quality metering/surge

suppression e§iRBATERERSY fhedarcationgdsgipeopidqesindividualditdstablmbudiingsitzonk te a
invention p‘fOViﬁiﬁ)indth’muﬁiﬁdﬁ@éa(ﬁQl&Jéqu@&ﬂi l@Ei\’&lWE?ﬂ&%ﬂ@ﬂHr&ﬁ%%an be

terminals. This eraables v%};[ free monltorldﬂ icwpun breaker status/supply voltage
monitoring/surge supprosidh S AU UMATRRITHAIS ifmhediarats ﬁé’ﬁBHSFZB%'f’éPU&SIt
free connectiolit@BAS fooetimmeticonterineisinad witeh bdarcfe boledinie atkiihe, iegividuaknts

coltable ninciansl £9358630 b SURMI SRS R AIerGLA ORI Mg e

dedicated isolators/circuit breakers/fuses'- 1,2,3 2 are used ate

isolatable fundiSHAIYSHEvitse ‘Héﬂﬂa‘@on‘ﬂi‘@cﬁﬁfs é@bpﬁﬂﬂﬁ%(ﬂ%ﬁ@fdﬁé@mm@me@f
are termindtedivithieabie livihapnpeofidbiaaiichironstao ahaditonatarnisahlacantilp bt

case of 4 pole g‘c\'\‘ﬂ tr%h'n sa\fvﬁ%o%‘?{ﬁ ernetQulrement to 1solate the entire riser.

Embodiments of the invention further provide individually isolatable functional zones for
mohitoring/metering/surge suppression equipment. This enables electricians to isolate an
15 individual isolatable functional zone for voltage monitoring/power quality metering/surge

suppression equipment for upgrade and service purposes.

In addition, embodiments of the invention provide individually isolatable functional zones
for volt free connection of BAS terminals. This enables volt free monitoring of circuit
20 breaker status/supply voltage monitoring/surge suppression status which terminates in the

', individual functional zone for volt free connection to BAS connection terminals.

In switchboard embodiments, the individual isolatable functional zones can be supplied
from the live zone of the switchboard via dedicated isolators/circuit breakers/fuses - 1,2,3
25 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 finctional zones are terminated within the live zone of
30 the switchboard ta a traditional earth bar. All internal switchboard conductors between the

live zone of the switchboard and the isolatable functional zones are terminated in both



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 30 the
switchborffd to a traditional earth bar. All internal switchboard conductors between the five
zone of the switchboard and the isoiatable functional zones are terminated in both - 13 -
zones under screw or crimped lugged and bolted termination and require no specialised
shrouding in either live zone or isotatable functional Wiles. Outgoing sub-main or sub circuit
cable protection 1, 2, 3 phase and 4 pole options can be achieved at the design stage so that
when the isolatable functional zone switchboard is thfnmissioned and critical load 5
connected, alterations to the protective devices within the isolatable functional zones can be

made, For example, if three-phase 63 amp dedicated isolators/circuit breakers/fuses are,used
it the ive 2017 15357 " SRR R O TSR B JTEL ST R et

live zone and thevisigtabletfisngiienanzandsouatdp fuopiiatdlysized Qngpngteutenathen she-
protective devices.within the isolatable f i S o1 i tyy,

Cingle, two and VLGRS0 b  BUEORAt S bE LA N AL SEnE
This allows flesdShatswhemtiin iaddtahiammlmxwmaﬂbbmﬂithawwﬂﬂﬂgd&%P'&H?Péaﬁ’ad

loads conngcteglipdig, %ﬂ@%ﬂé@bﬁ?ﬁt&mdaéﬂw Hhake e Yssnrebic Rnwithi tadabie
being connected or disconnected from the switchboard t rmir;ﬁ,te(g in tl7e indi\(fidut’zll i:}g}atable
functional zonBetB\adeir &t Bramriey IEhRGPhass tﬁ??fae%“f’éf' [P S SBREY AR pper fAk.
Embodiments g&iheiihise thio hivabyiate theupehd ther sldatstdiafisittioned rawtesitinive condutesss
under load as;none exist within isolat i The FeOUAT
electrician intebré??:"’uegxrl]xﬁ%%giﬁmeaﬁéﬁggﬁg (St: E@ﬂgﬁgﬁt‘é@ b)zlg'ﬁ% %%&H)na %%Q?(I)nﬁe%dﬁng

individually Isedteiblle fhertibnareiietiycoriarss dmikinstes elirRIfBIRIGR Loek $ahde
of procedyes dQesalely YRa s RBcW R, drensr aisiegHas QRtkBcsysn B! Galicgy tdad),
supplied therelbg(?%? 2(5:2, %?%39 Ef%?pg.a dl‘h];(s)raﬁ)éevgn Lﬁigﬂcégg-%gﬁpégg?m&ﬁnsEJb-circuit alterations
without isolating other critical loads connected to the same switchboard, The result is that
every conductor within the cable being connected or disconnected from the switchboard

terminates in the individual isolatable functional zone to & circuit breaker, a fuse assembly,

15  aterminal, or bolted to a copper link.

Embodiments of the invention obviate the need for electricians to interact with live
conductors under load as none exist within isolated functional zones. The only conductors

that require electrician interaction are individual circuits that are isolated by the functional

20 zomes. The individually isolatable functional zones of embodiments of the invention allow
a wide range of procedures to safely undertaken without de-energising the entire system or

a critical load supplied thereby. Such procedures can, for example, include: replacement

_ of a faulty protective device (circuit breaker or fuse assembly); changing of the type,
protection rating, phase connection, etc, of circuit breakers, fuse assemblies, residual

25 current devices, etc; replacement, repair, connection, etc, 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, etc, of
surge protéction devices to switchboards; connection and disconnection to switchboards of
sub-circuits, primary input supplies, fully rated parallel alternative input supplies, fully

30 rated output supply sub-cireuits, power quality analysers, etc; electrical reticulation design;

thermographic'survey, fault repair, etc; upgrading, updating, increasing capacity, etc; rapid



of a faulty protective device (circuit breaker or fuse assembly); changing of the type,
protection rating, phase connection, etc, of circuit breakers, fuse assemblies, residual 25
current devices, etc; replacement, repair, connection, etc, of monitoring and/or control
equipment; replacement, repair, connection, etc, of cutrent transformers to primary input
supplies to switchboards and outgoing sub.eircuits; replacement, repair, connection, etc, of
surge protection devices to switchboards; connection and disconnection to switchboards of
sub-circuits, primary input supplies, 'fully rated parallel ‘alternative input supplies, fully 30
rated output supply sub-circuits, power quality analyé‘érs, etc; electrical reticulation design;
thermographie survey, fault repair, etc; upgrading; updating, increasing capacity, ate; rapid -

14 - toration to critical loads i f breakd [
funchonar zonES T8 5 CANFR o o aTal) A GO ooy SR

restore power finciittica|dos Spetbe Sdinshtatiné ruspirane ¢ableatioaupaty Henngsteyreritekbaard
single final dis{gip&mg ngpgﬁ{gmg;g{%l_ies uninterruptible power to critical electrical

equipment, computing equipment, communication equipment, etc, in a industrial site, plant,
facility, etc, The isolatable functional zones allow, for example, disconnection of redundant
sub-circuits framboaiieadsdistritistioivemisahk@anrde cnplesitatedf mew sipleirding tdittibiithed /

0 distribution switchpboard, changjng of.the final sub-circnit i ice: i - e
(0 (Wee.phass OTERN PO T LER SN TR SF T Wi s iR KalprRlia®
functional zonesuiioemiccomeniteation disizormmbction iof e industriglesitpapians sditatRie inphe

supply to the fmm@&“ﬁmeﬁwmoar&wimpuk JuBiieniRaricaklaadaddh Thecircuits
embodiments have been described by way of example only and modificatiqns are po sik}le
within the scoffe™8f the frAdrdistiibreion swdtchbracda AoBRECHRR i Idﬁ%lé%’ﬁgﬁﬂﬁﬁl lgof%s o]

be.formeddn afigigsifiealyRexboaaicchinging off trofieaanipeirantpaiialdet idatien Gopnsngle
an electrical dli)%tgis%t{gotﬂrg -‘?’) arpe,ir\]rcélrlija {Q & é%%? LRR6P Fﬁﬁ&?&%‘c‘% addition, the individually
isolatable functional zones allow connection and disconnection of a fully rated parallel:
alternative input supply to the final distribution switchboard without interruption to critical
loads.
15
The embodiments have been described by way of example only and modifications are
possible within the scope of the invention disclosed, For example, the isolatable functional
zones can be formed in or electrically connected to one or more components of electrical
equipment in an electrical distribution system including at least one of an electrical
20 switchboard, an electrical device, an clecirical load, an electrical distribution sub-system,
and electrical component and an electrical apparatus. The electrical equipment can include
an uninterruptible power supply (UPS). In addition, embodiments of the invention can be
implemented in AC or DC electrical distribution systems with no limitations to voltage or
current,
25



20 switchboard, an electrical device, an electrical load, an electrical distribution sub-system,
and electrical component and an electrical apparatus. The electrical equipment can include
uninterruptible power supply (UPS). In addition, embodiments of the invention can be
implemented in AC or DC electrical distribution systems with no limitations to voltage or
current, 25 '5 - CLAIMS 1. Electrical 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 pluramV of insuiative compartments, so that
in use electrical work can be safely performed on respective isolated feeders inside respective
insulative compwiwhile the other feeders remain energised. 10 2.Electrical distribution
apparatus acco laim I, wherein the plurality of feeders are connected to each other by
a bushar external to the plurality of insulative compartments. 2. Electrical distribution

apparatus according tq.claim 1 or. 2..wherein the plurality of e -incl
incoming feeder1 and a rég‘%‘f ?}né{ ‘S%J%g‘élﬂr?é‘ fgg%aéﬁ%, él%%‘?%éﬁdﬁsﬁ?ﬁ%gg gﬁ)?ég;%ﬁt%]f gg%%&(ﬁr‘@]y
to claim 3, whereimihatipRifasijeof fdedts irfasidatiue Igaspgmqnmomhf:gefgéhkepé}mﬁt)a@ feeders
respectively CoNARHANG 8l 35! WA MHRAGBHPRIRR Ya! (528! RIS NBlating deviees
compartments, 20 5.Electrical distribution apparatus according to any preceding claim,

wherein the plurasippasivielyl assnsiated ceishaeut stdered] iﬂaﬁh?sb?élﬁh@’ itBfidativsreompraaeats, so
fuses, and compipatipnsdherant23.6-k eatricatsialiputiomRARM FdpRATO AN AdYers inside

preceding claim, wherein the . i ,
respective insulative compartments while the other feeders remain energised.

10 2. Electrical distribution apparatus according to claim 1, wherein the plurality of
feeders are connected to each other by a busbar external to the pl_urality of insulative

compartments.

3. Electrical distribution apparatus according to claim 1 or 2, wherein the plurality of

15 feeders includes at least one incoming feeder and at least one outgoing feeder.

4, Electrical distribution apparatus according to claim 3, wherein the plurality of
feeders includes at least two incoming feeders that are respectively connectable to at least
two alternate supplies via at least two insulative compartments.

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.



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, 16 - 8. An electrical system
including electrical distribution apparatus according to any preceding claim. 9. An
uninterruptible power supply system including electrical distribution apparatus 5 acc rding to
claim 4.

-16 -

8. An electrical system including electrical distribution apparatus according to any

preceding claim.

9. An uninterruptible power supply system including electrical distribution apparatus

5 according to claim 4.



