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doubl e-front arrangenents. A double-front arrangenent
is constructed such that the assenbly has an operator
control panel both on the front face (at the front)

and on the rear fa¥& (2007/033943rA1 A doubl e-front

arrangenent also has a_ common busbar system The

84)

fieId rails are connected to the connnn busbar, whi ch

8|tu gﬁj%?& e front andfrom
%ér UZV % i oo TRV Mol To NN
ural” (USU or foup, forggpdﬂ faki6H of ﬁrﬁEﬁMt?or amending
Desighhted ﬁft«fs @Hle.slvl smwe ﬁhdmddtfbrpha&ad busbat clats lap Qesaeepulished M the event of
o retlh@lﬁwvalaﬂ w, GHIiGM] &8, on ofrecdif pfsym{nyrppels i's
LS 8@13% 3Z Uk @Hf rent %};g‘p
), ot, brevi ons refer to the
wggq;ggﬂ a@”é&? ‘}% §§b§i§? &o% ﬁé £ ns” appearing at
HU ik, ﬁrf'laﬂg 6 I@; Plt @@ % g a é@m}q}lg% é’aghq-%ul ue of the PCT Gazette.
SK, 01§ o] 0 tod, Ga) approxi mately 10 :
Gwm;MhmasweTrbee)n known to date the di fferent
connection possibilities fromthe front and rear have
al ways had to be taken into account in order to
prevent the connection bolts 104 from colliding when
field rails 103 were connected to the busbar, cf.
fig. 6. A conplex systemwas necessary for the
si mul t aneous connection of devices to the busbar from
the front and rear. One object of the present
invention is to find a solution for a double-front
arrangenent in which the connections fromthe front
and rear do not collide and inproved current »
di stri buti on PCT/EP2006/ 066451 - 2 - 2005P11110WO N is
achieved in the conductor elenents for each phase at
the sane tine.



This object is achieved by a busbar arrangenent as
claimed in claiml1l. This claimnmkes provision for
t he busbar, which is held by at |east one busbar
hol der, to have at least two first (front) conductor
PCTéEEﬁQQGéOaﬁdsat | east two- skcond (rear) - conductor
2008PRhRhOWQIMI th the di stance between the first
conductor elenents and the second conductor el enments
DeSSPi%€§Bﬂnd'n9 to at least tw ce the thickness of one
conductor elenment. The distance is therefore greater
than or equal. to tw ce the thickness of one
conductor elenent. In this case, the first and second
BUSBARIHES 18V PORVE DOUEYE-FRENP Eﬁb@mm@_ SWEICHGERRET abl y
arranged transverse to the longitudinal direction of
the busbar and in a nmanner aligned wth one anot her,
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swit¢hgear s tagasmpler weén dorbie ofonrtd qe‘?&lgrbonél{}ctliﬁugtlc"‘lar a

lowSrE1EALE - swﬂ:’@ﬁ&é@i‘easﬁaﬁbl?cr eased internedi ate space
betweenh the front and rear conductor elenents can be
used for connections to the front and to the rear,
For W ddiit UT&EH|tﬂ69—M61tahblSsoﬂschQEaeenassémblles 'have been
conn ctl nents refer Its It
des:rgne OPQ é(xt ?% afxlc*{ 5 SI rru %ﬂ\e?ﬁ ﬂmt also as
doubb@nﬁrbndewax&axtgemelﬁt@ buslbar dbubﬂqet—rf@ontontawgement is
con%@?’u?tg&r ARt Rat! NERG eaea.-{s%nﬂyst fage het ‘ﬁ%}a{tﬂﬁ: ‘control

and rear conductor enent’'s (preferabl

t .
pan¢kabot0 omn hbﬁe)fr&ﬂﬁpaﬁ%éﬁtéatcéﬁ\?en@F%‘é) §§‘§taé?ﬂs the rear

facé‘I S@t ”Eh%ven?eﬁﬂarerﬁ dcriblieh\friopt | Arkhfgemenducabso has a
el enents for eac

phase on.account, pf the skin ef t
compeR FERHTOX PHBE§Mef f %Fﬁiathﬁ7l r &< cﬁ??ﬁﬁ?ggg' to the
comr%ﬁtbubbérpnwhh@ht e edndaced isl arentsiddlenefpiasthe front
and Eroeré/hgolr:rg 8%2 . and

Phase rails which are divided into a plurality of (usually two
or four) conductor elements are often used in multiphase busbar
arrangements. In the low-voltage range, division of this type
is usually used to reduce eddy current losses. In the busbar
arrangefnents 100 with four conductor elements 101 arranged in a
recténgle and a distance 102 between the conductor elements of
approximately 10 wmm which have been known to date, the
different connection possibilities from the front and rear have
always had to be taken into account in order to prevent the
connection bolts 104 from colliding when field rails 103 were
connected to the busbar, cf. fig. 6. A complex system was
necessary for the simultaneous connection of devices to the

busbar from the front and rear.

One object of the present invention is to find a solution for a
double-front arrangement in which the connections from the
frofit and rear do not collide and improved current distribution



the current which can be transmtted for each
cross-sectional unit is conparatively high too.
PCT/ EP2006/ 066451 - 3 - 2005P11110WO N The descri bed
busbar arrangenent with four conductor elenents which
PCT/EPQQM6d@Eﬁ4§Qaced apart frdnrone anot her can be used
- 2005p3A01OWCANI Yy in the case of lowrated currents for the
’ busbar system The material requirenent (in

is RHidwed ainf UhLopBRANCESR dlNaiAity efbe keRh | PMase at the
depending on the level of current required in each

samec fdge . "Advant ageous refinements of the invention are
speC|f|ed in the subclains. It has proven

arti cyl arly_advant ageous, eC|aII -
i of Gl 4 1RGN F A BACTu AR bt detely E5c caRined in
claltnhalt Thies bailaam hovgeek et p:easistm tlorr d:r(ecelnwlaa;‘, whlch is
heldpggd%&tq Sbugﬁdﬁeﬁglégf ftésﬁaggngﬂcﬁ@%%ﬁtho first

ts an secon onduct or enent s
(fropsde, C@n@i—l@,t:@ﬁceel%mw'éﬂi eraisl y 3% oVPEEE BUPWeRRCRE  (rear)

condﬁb%%& CNeln®ls el el s and tHes686680 BeBdeehor the first
el’'enent s ¥h|ch corresaonds to at |l east thre tlnes t
8 Cg ements

condugtefnesel8PeBRE cofBdct oFRel endfioR
corrb%@&hd&ﬁgmino kar d)easihetwl s¢ athe thlthaeaﬁooé gxrmatce:mductor

elemSBgdug{ éﬁgﬁéﬁfghkggatbégE?P&geé%reﬁ%ﬂglsPrlbu equal_to
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angenent ype nmeans rail, materigl (in

prefsaabllyulaarans@slpéﬁr)an@aﬁr@@ savébe RONGHE H%n@l firgction of
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solutions. i
the same tglgkngsgosgkgkgrggly 10 mm here).

One basic idea of the invention involves increasing the
distance between the front and rear conductor elements.
Therefore, the increased intermediate space between the front
and rear conductor elements can be used for connections to the
front and to the rear, without resulting in collisions between
the connecting elements (preferably connection bolts). It is
therefore extremely Simple to simultaneously connect devices to

the busbar from the front and rear.

Furthermore, the greater distance between the front and rear
conductof elements (preferably at least 20 mm here) compared to
conventional systems also improves current distribution in the
conductor elements for each phase on account of the skin effect
and the proximity effect. In other words, current distribution
to the conductor elements in one phase is very homogeneous and
the current which can be transmitted for each cross-sectional

unit is comparatively high too.



doubl e-front arrangenents. The cross sections for each
phase can be designed for rated currents of above
3500 A. The sinple connection systemis also retained
in the case of three pairs of conductor elenents with
PCT/ERR0§&E6648”ect i on pl aned. - Specifically, the bolt
2005Ra34d4 0pPdNer abl y bear against the nutually facing
- inner faces of the front and rear conductor elenents

The idedddibeinsbusp9r aheaabementt Weidiol folicadsndlictbe elements

., connectiqQ olts for.the conngctions fromthe front
~which are, F"'&H&géf b%??l\%%%_ BRE&Yr o ¥°‘8n8’%%ea‘8%%$?5| call be used
partdendaciler iel erhent cas®CHEERROF/LGHN Sdurrents for the busbar

syst%%gs%ﬁ%lé%%%%gggh?%ﬁﬂé %ﬁ%nQouﬁnp.%Q%fyhf%Hefor c%pper)'can

connécti connections fromthe rea
theraforgr rbagdtendiet e t lepeasting gnd thhe }ewel of current

requiPBHUGHOEaEhepRBES. The busbar arrangement according
to the invention is preferably fornmed in such a way

that the first connection bolts for producing a
Advagengesusorfanspents fdfelthe alhvemtioheateospecified in the
Subcgog uctor elenents can be arranged, such that they can

8*™Younted, in any desired manner in relation to the
second connection bolts for producing a connection

. ! 0Ol | t_
1 ndf BEE0eR, pathicidiyh vt abBle;  aRbEL R 1IN TR the case
of nedwtdivedivechigh el-’%'ée@uéﬁrt‘ﬁﬁi:st%@f the hypshpeds¥etgm, that

the PUSLHRAROMRGS -atd MUNErewor €rirdheckAtkaaFedondustaiCelements
bet ween the front gnd rear _.conductor el enents engbles
t

betweRp fihg of 1% sCPRABEE AbuRLERSAY Ss A o ey SERaRd; Fenductor
eleméfBBect Ian tihid t Tacw) ba mMiiateaerdcekevis gk fiefaddty | provided

relation to gne F [ I al | S
betwg?ﬁwﬁ?%xﬁﬁﬁ% i %gﬁg% 8; gge%eiﬁs éﬁﬁm%he L866n8 conductor
~elements which corresponds to at least three times the
thickness of one conductor element (preferably at least 30 mm
here). The distance is therefore greater than or equal to three

times the thickness of one conductor element.

As a result, current distribution is improved further. Overall,
the more uniform distribution of current in a conductor element
arrangement of this type means rail material (in particular
copper) can be saved. Furthermore, a rated current of the
busbar which is higher than in known solutions is possible in
double-front arrangements. The cross sections for each phase
can be designed for rated currents of above 3500 A.

The simple connection system is also retained in the case of
three pairs of conductor elements with the same connection
planes. Specifically, the bolt heads preferably bear against
the mutually facing inner faces of the front and rear conductor
elements in this case too. Therefore, the bolt heads of the
connection bolts for the connections from the front are
arranged between the front and the central conductor elements,



known fromthe prior art - is no longer used in order

to connect the field rails to the busbar, but instead

two connection bolts which are independent of one

- anot her are used according to the invention, the

PCT/EP2AP6£BAR4ELRI on is decoupted fromthe rear '

2005E0hh&OWPEN. The connection bolts used may be cup
square bolts according to DI N 603. However, it has

wher@é?veEPEarbb9F|ahb%dédrﬁﬁtaﬁﬁéusfbﬂhﬁgﬁﬂﬁ* avits for the
reliabl e _nountin or e connect i olts e :
conneShagRobARED W 1o i TELRES oPREHEeRo LB R Tal and
the feapacedduteotuplemeacse.bolts, said T-head bolts with »
a square neck provide the advantage that the bolt is

inserted fromthe front or rear into the free space -
The besheenarhengemeuctepceréwegtgootheannmanmyyanyﬂ preferably

formd8i Cih %ﬁ1 %#“Iﬂheﬁofﬂkgg abAn&apiba bolts for
d throug h |n t

turne reesace In other WOr
produ@éngol 3 %@@qﬂm obsEWeRRorA L Holgid el ghPen i front

conditfee tdPeméhias € difKbel Satf4 ﬁ?@d b@wﬁen thae¢ they can be
ductor el ements. PCT/ EP200 066451

mounEG‘QSPlf‘fil(ﬂRX NGeSIRs ¢ BRENE or 1B e’ﬁ%?\?gl%? e ffiasecond
conn&d‘:516ﬁnﬂ:ﬁﬂtt&d foroneroduminer ai ncdiest bomi betokerhea field

field cQnn y of
rallplagfie}:g‘lgl AR evvedilgnksc? nt e];%eeéﬁta? F?gc(ee}s{amgle' they can be
arrapgedi deghi thag funeyheyrepmafteraleed o@tn@hﬁeoﬁuﬁhethat they
are'éTﬁ éémw1EHrGﬂg aﬁQEHéfsaWd“bﬁﬁérb%dﬂﬂﬂuc@ﬂb increased

front or rear conductor nments a
dlSté’éﬁ?rQEtUGﬁeuGth@r fgafeAnd | FRAX s?%*gBCFraﬁnsEementS enables
the ﬁthQUEaEESUEbIBQ mauatealhnssuah-aewu@enhhhetheopbnnectlon
po1e 30 %dS e, RS AT, o SEERes nin S IE A G one
anothatewiraleldeén aligned. Since a single connection bolt - as
known from the prior art - is no longer used in order to
connect the field rails to the busbar, but instead two
connection bolts which are independent of one another are used
‘according to the invention, the front connection is decoupled

from the rear connection.

The connection bolts used may be cup square bolts according to
DIN 603. However, it has proven particularly advantageous for
quick and reliable mounting for the connection bolts used to be
T-head bolts with a square neck according to DIN 186. Compared
to cup square bolts, said T-head bolts with a square neck
provide the advantage that the bolt is inserted from the front
or rear into the free space between the conductor elements of
an arrangement which has already been fully mounted, and can be
turned through 90° in the free space. In other words, the bolt
does not rotate when the nut is tightened since the square neck

is located between the conductor elements.



particul ar copper). The invention is described bel ow
wth reference to exenplary enbodi nents which are
expl ained in greater detail with the aid of draw ngs.
In the drawings, in sinmplified, partly schematic
PCT/HH20ta/atdenssl fig. 1 shews a sw tchgear cabinet of
2005¢audimworant design, fig. 2 shows (a perspective view
of) a busbar with two pairs -of conductor elenents,

_ If t{l%recgnaﬁg%r %l%?r{egl%%méf’ € Ee‘ﬁu@zb)afra gf‘%béﬁnﬂ”et':@ed to one

e palrs uct or nment
anotmgbatrn viihén viwiphty sobf tb@n@@t@ﬂdr r@lldnmrmeqtgems dwy means

of ﬂféﬂé%dﬁlf'ébré@edfﬂAJ1ﬁ%éﬁﬁéﬁié%é“ﬁ¥55eéMtibtiH‘¥%0v1ded in

tpal rs of “conductor elenents (section V-V i 3),
a heiry. pFrefitdned a Fadigenthr &fgh)the bds‘b‘éﬁn%qrh tv66urrent
compl&aﬂsb?leﬁl canduet Prahrient beawsehdifiidrito éheraatrorconductor

. sho a .bush rrangenent. 1 for
eleniiis, arl s’ BitaRde e FIATELES o1 ¢ arede mammer,
withaslsem:égulmn@l alm 2| eoﬁ.ilusabnertmigyeem thet ritontedand rear

conn%%gé%%‘ tch @ﬁ%snb SECT/ %@@06%Q§g?lﬁédlaéﬁ gleces are

P10V N conprises a plurali SsWtc ]
advapsposeusly. |ikewirsi gaeadugsda cfc;qspme ¥abht Raterial (in
part3tihiaRge@®@pperihi s neans that the assenbly has an

operator control panel 5, 6 both on the front face 3
(at the front) and on the rear face 4 (at the rear).
The Theretoiddre- ﬁsoruescﬁcrmwemmwam@maﬁeﬂemmmntbumplary

embo§¥3tgtggﬁ%g%%% ?ﬁglﬁxﬁﬁﬁf{%sgggggértHgtgkfl%i%%”ﬁ%e aid

of drawings. In the draw1ngs, in simplified, partly schematic

illustrations:
fig. 1 shows a switchgear cabinet of double-front design,

fig. 2 shows (a perspective view of) a busbar with two pairs

of conductor elements,

fig. 3 shows (a perspective view of) a busbar with three pairs

of conductor elements,

fig. 4 shows a busbar with two pairs of conductor elements

(section IV-IV in fig. 2),

fig. 5 shows a busbar with three pairs of conductor elements

(section V-V in fig. 3), and

fig. 6 shows (a section through) a busbar with two pairs of
conductor elements according to the prior art.

Fig. 1 shows a busbar arrangement 1 for a low-voltage
switchgear assembly, that is to say an assembly in which
electrical energy is distributed. The switchgear assembly



centrally positioned busbar 8 (main busbar) fromthe
front and fromthe rear. Switchgear devices 9, 10 are
connected to the - field rails, the operator control
anels 5, 6 of said svmtchgear devi ces each
PCT/EPBPPédiOﬁ 4Fdom the front $ate 3 or rear face 4 of

2005pPR&13@WPENgear cabinet 2 for operator contro

pur poses. Further connection rails 11 pass fromthe
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the bush | der_h t b 14 S .
A R
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copper con eacC
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devitkgl doJails €o 7fubihefBalsviesLOonnBe! | ON1HSLESLdd) in the
1 IS produces a total of two pairs of conductor

switghggawt Sabigeti Prustrated in fig. 4. In this case, the’
first pair of conductor el ements conprises the

I cBRRORARG &f RGArar noVE SR 1A PROSTReeed Canduat oy Adper of
ra11121;kan¢uu:hren$emmﬂmorrsoﬁwmmLﬁneorpresent in a number and
arrangement in which they are required to transport power in
single-phase or multiphasé networks. In other words, the
present invention is not restricted only to busbars in the

actual sense of the word. In fact, the invention can be used in

any type of conductor bar.

Fig. 2 shows a single busbar 8. of the busbar arrangement. For
reasons of clarity, the busbar holder has not been illustrated.
Said busbar holder is preferably positibned on at least one of
the free ends of the busbar 8. The busbar Ll is illustrated in
the example. This busbar 8 has two copper conductor bars 14, 15
which each, in the center, have an elongate hole 16 for
mounting the field rails 7, 7’ by means of connection bolts 17,
17’. This produces a total of two pairs of conductor elements,
as illustrated in fig. 4. In this case, the first pair of
conductor elements comprises the conductor elements 18, 19
which are formed above and below the elongate hole 16 in the
first conductor bar 14, and the second pair of conductor

elements comprises the conductor elements 20, 21 which are



el ements conprises the conductor elenents 20, 21 which .

are PCT/ EP2006/ 066451 - 7 2005P11110WO N forned above

and bel ow the el ongate hole 16 in the second

conductor bar 15. In this case, the front conductor
PCT/BP2ROGY/966481 19 and the-réar conductor el enents 20,
2005PL1310MRENbusbar 8 each run transverse to the

| ongi tudi nal direction 22 of the busbar and in a
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Fig. 3 shows a further embodiment of a single busbar of the
busbar arrangement. The busbar L1 is again illustrated in the
example. This busbar has three copper conductor bars 14, 15,
26. These conductor bars in turn each have an elongate hole 16
for mounting the field rails 7, 7’ by means of connection bolts
17, 17'. A total of three pairs of conductor elements are thus
produced. The front and rear pairs of conductor elements are in
the form illustrated in fig. 2. In this case, the third,
central pair of conductor elements comprises the conductor
elements 29, 30 which are formed above and below the elongate
hole 16 in the third, central conductor bar 28. The front,
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rear conductor elements (in the case of three pairs of
conductor elements) are preferably connected to one another in

the vicinity of the field rail connections by means of screwed-

in copper intermediate pieces (not depicted).

In this connection, it should be pointed out that the distances
23 between the individual pairs of conductor elements in figs 2
and 3 have not been drawn to scale, but instead are illustrated

on a greatly enlarged’scéle for reasons of clarity.
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anpangesBAbctibnf Bb18N el ectrical sw tchgear assenbly
of double-front design, in particular a |owvoltage
swi t chgear assenbly, having at 'l east one busbar (8)
which is ' :



held by at |east one busbar holder, characterized in
that the busbar (8) has at least two first conductor
el enents (18, 19) and at |east two second conduct or
elements (20, 21), with. the distance (23) between
 PCT /ERE 00i6r/96 6dGrAduct or el emdrit s (18, 19) and the second
2005@33d0OMNOINe| enents (20, 21) corresponding to at | east
twice the thickness (31) of one conductor elenent. 2.

patehite Aushar arrangement (1) as clainmed in claiml,
characterized in that the busbar (8) has at | east two

third conductor elenents (29, 30) between the first
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2. The busbar arrangement (1) as claimed in claim 1,

chéracterlzed
in that the busbar (8) has at least two third conductor

elements (29, 30) between the first conductor elements (18, 19)

and the second conductor elements (20, 21).

3. The busbar arrangement (1) as claimed in claim 1 or 2,

characterized _ B .
in that a field rail (7) is fitted to the first and/or second

conductor elements (18, 19, 20, 21) of the busbar (8) using a
number of connection bolts (17), with the bolt heads (24) being
arranged on the mutually facing inner faces (25) of these

conductor elements (18, 19, 20, 21).

4. The busbar arrangement (1) as claimed in one of claims 1

to 3,
characterized
in that the connection between a field rail (7) and the first
conductor elements (18, 19) is produced by a number of first
connection bolts (17), and the connection between a field rail
(7’) and the second conductor elements (20, 21) is produced by

a number of second connection bolts (177).
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arrangement (1) as clainmed in claim3 or 4,
characterized in that the connection bolts (17, 17')
are T-head boltswith a square neck.. 6. The busbar
PCT/BPRA0G 9661 511) as clai med2 m one of clains 1 to 5,
2005p3d1a0WOINzed in that the conductor elenents (18, 19,
20, 21) of the busbar (8) can be connected to one

5. 2RPN®hghar! Re-rdngieiidnt of1)t b diBhndd aid Comed ignse,
by nmeans of intermedi ate pieces for current ‘ :
charggks&i28b on bet ween the conductor el ements (18, 19,

in t#t Zhe connection bolts (17, 17') are T-head bolts with a

square neck..

6. The busbar arrangement (1) as claimed in one of claims 1
to 5, |

characterized _

in that the conductor elements (18, 19, 20, 21) of the busbar
(8) can be connected to one another in the vicinity of the
field rail connections by means of intermediate pieces for
current compensation between the conductor elements (18, 19,
20, 21).



