Titl e: BUSBAR SYSTEM FOR A DOUBLE- FRONT ELECTRI CAL
SWTCHGEAR [err] Abstract: The invention releases to
a basbar system for a double-front electrica
swi tchgear. The aimof the invention is to provide a
PCT#£BPR006/1066#53 doubl e-frontl sys- tem wherein the
2008Phh2tOWOEY fromthe front and the rear do not collide
and which at the sane tinme allows an im proved
Desgf @ﬂ&ndlstrlbutlon in the subcontductors per phase.
or thrs purpose, a busbar (8) conprising at |east two
first subconductors (18, 19) and at |east two second
subcon- ductors (20, 21) is used, the distance (23)
BUSBARGAITENSOR £ BOUBIRCEISNE ERESTRGL $MITENGEARS
second subconductors (20, 21) corresponding to at
| east twice the thlckness (31) of a subconductors.
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panglrmgbm;m theo fixpnty face (at the front) and on the rear

face (at the rear). A double-front arrangement also has a

common busbar system. The field rails are connected to the
common busbar, which is situated in the middle, from the front

and from the rear here.

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

¥



common busbar system The field rails are connected to .

the .comon busbar, which is situated in the m ddl e,

fromthe front and fromthe rear here. Phase rails

which are divided into a plurality of (usually two or
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division of this type is usually used to reduce eddy
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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.



twice the thickness of one conductor element. In this
case, the first and second conductor el enents of the
busbar are each preferably arranged transverse to the

| ongi tudi nal direction of the busbar and in a manner
PCT/EP?%ﬁédoﬁﬁﬂﬁlone anot hers #nd have the sane thickness
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Adva8eBYeBlsoRRIf inkHetts IS THIPINvEst Lonr &né specified in the
istribution in the conductor elenents for each phase

SubcgﬁlEECount of the skin effect and the proximty
effect. In other words, current distribution to the

It héﬁgggghgﬁcg%?gg@h%ﬁiﬂxocan E@%?eoﬁs e%%g%%?QQQQEQ%ﬁthe case

of reltdvecos MAGH TS FUTESREA! OR (e HrgEbRBosyStem, that
the BGE/bEF:’ZQx%@ Qf64Bdast 3kwo 2@9§Pélxéei&@kélﬂheoelaa@twetélements

busbar arrangenment with fo conduct o enents
betwgeg \hihgel §i c%ﬂngﬁﬁF?rngﬁWGHESaﬁﬂl e %aﬁeﬁgnﬂsggnduCtor
elempakki.cufar lghid tdasegasa oflikdbancat eils cypredidrabily phevided
u

betwsgﬁ?%gﬁis S nqg%%§%$?5§r5§epﬁggglQﬁﬂ?néhéigec?nd conductor

can erefore
elemdapsndmhgcan1ﬂm¥ﬂa§p§ndﬁ agrett leastrethr@eecathmes the

}thlcﬁﬁégsf@ggQ?% gﬁ ﬁ néﬂ@ﬁ&ﬁt°ﬂp&%§e&%ﬁ@@”é51f@@st 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,



It has proven particularly advantageous, especially in

the case of relatively high rated currents for the

busbar system ‘that the busbar has at |least two third

(central) conductor elenents between the first
PCT/EBRA0EY8F64Fdment s and thet second conductor el ements.
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‘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.



produci ng a connection between a field rail and the
front conductor elenents can be arranged, such that
they can be nounted, in any desired nmanner in
relation to the second connection bolts for producing
PCT/Ercooe/ddentsibet ween a fiebd- rail and the rear
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such that they are not aligned or else such that they
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fig.ShNCcBhbNE 804RLEcAgekr babhineat 8d Beuweenri-BAt design,
conduct or el ements. PCT/ EP2006/ 066451 - 5 -
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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



of preferably-screwed-in internediate pieces, as is
provided in a further preferred enbodi nent of the
i nvention, current conpensation can be produced
bet ween front or rear conductor "elenents and the
PCT/EBROPAV 066A&3ct or el ementsbin a sinpl e nanner,
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an operator control panel
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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



front) and on the rear face 4 (at the rear). The

doubl e-front arrangenent al so has a common busbar _

system (N, L1, L2, L3). I.n this case, the field rails

7 are connected to the common, centrally positioned
PCT/BE2WORE/9664%in busbar) from the front and from the
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field rails, the operator control panels 5, 6 of said
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relation to the rear connection bolts 17’ in this case.

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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bel ow t he el ongate hole 16 in the second conductor

bar 15. In this case, the front conductor el enents

18, 19 and the rear conductor elenments 20, 21 of the
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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.



produced. The front and rear pairs of conductor

elements are in the formillustrated in fig. 2. In

this case, the third, central pair of conductor

el ements conpri ses the conductor elenents 29, 30
PCT/®RRON 6106 645Amed above and?bel ow the el ongate hole 16
2005Pa1AOWOENr d, central conductor bar 28. The front, '

PCT/ EP2006/ 066451 - 8 - 2005P11110WO N central -and

Llstr 8%’ regRduci-y Shdarts 18, 19, 20, 21, 29, 30 of the
busbar each run“transverse to the Iongltudlna

direction 22 of the busbar and in a manner aligned

mﬁth ogasaagtaeeang&mehtlustrated infig. 5 The
tan §3 bet ween,the . front conductor el enents 18,

and ChISPI GRBABEST el ements 20, 21 in this

case cBromspdade to three tines the thickness of one
cgnduc ggrekgggnt here 30 mMm wth the centra
conduc bar ~ 28 being arranged precisely in the
cénterobérﬁééﬁ FﬁétéeﬂepanéénEGchP BXP8t14, 15. The

figel d bpkkatdr éontie1cpanett a8 amedesati bed above.
The front %ondu tor elenents and the rear conductor

elemenfFieldi kathe case of two pai rs of conductor
eBenmenkagbard, respectively, the front conductor

enen t he C u el ements, and the
éntra%w%gﬁggg?grag n?g gﬂg ?kghtrear conduct or
ellénengwitchgebe dayecefathtbe pears of conductor

%enen&g%nggel?heéggably connected to one another in
e vicinity e field rail connections by neans of:

sé?eme& TeR)copper intermnmedi ate pieces (not depicted).
| a3t hi gsggapection, it should be pointed out that the
di stances . 23 be%meen t he i ndividual pairs of
coAductBRABFEREAPETi n figs 2 and 3 have not been
deawn Condoaeter batr instead are illustrated on a

RSBt SR
Connection bolt

18 Front conductor element

19 Front conductor element

20 Rear conductor element

21 Rear conductor element

22 Longitudinal direction of the busbar

23 Distance

24 Bolt head’

25 Inner face

26 (free)

27 (free)

28 Conductor bar

29 Central conductor element

30 Central conductor element

31 Conductor element thickness

100 Busbar arrangement
101 Conductor element



Li st. of reference synbols 1 Busbar. arrangenment 2
Swi tchgear cabinet = 3 Front face 4 Rear face 5
Operator control panel at the front 6 Operator
control panel at the rear 7 Field rail 8 Busbar 9

PCT/BRROOIYO&6484vi ce at the fllont 10 Switchgear device
20052t 10A6WO3Ar 11 Connection bar 12 (free) 13 (free) 14

Conductor bar 15 Conductor bar .16 Elongate hole 17 -
CqphechiigpaRekt 18 Front conductor el enent 19 Front
conductor _el ement 20 Rear conductor elenment 21 Rear
cédRducFdeld EAdAt 22 Longitudinal direction of .

t heabuebahec?3obl bbance 24 Bolt head 25 Inner face

26 (free) 27 (free) 28 Conductor ‘bar .29 Centra
conductor elenent 30 Central conductor el ement



31 Conductor elenment thickness 100 Busbar arrangenent
101 Conductor el enent PCT/ EP2006/ 066451 - 10 -
2005P11110M N 102 Distance 103 Field rail 104
Connection bolt PCT/EP2006/ 066451 - 11 -.
' PCT/PPOHREYDEGWAIN Pat ent cl-ailids 1. A busbar arrangement
2005FPLL IfIOGWCEN el ectrical switchgear assenbly of
doubl e-front design, in particular a | ow voltage

pate%\ﬂl tahdear assenbly, having at '|east one busbar (8)
which is held by at | east one busbar hol der,

characterized in that the busbar (8) has at |east two
1. f iy sbuaaaducaﬁfangémaﬁﬂt s(1)18,£ok9) aande héct £hshlt vewitchgear

ond el e 21 th.-th
asse] yan%é g??%tlﬁelf\ﬁ? t %S;]‘érr“st lgo#ﬁrv{dtjb?ulae]fSﬁe.n]tosw'w’ltage
switchgeal9)assenbhe, sbavndgc@tdubeast eber:rerlmsl(azﬂ, (g1) which is
C p [ 31 f
held %é’r at q%%cst%grhgl %tuéb%qsg‘otl\?ﬁ%e téi&b arran em(ant )»(2)
in ghagl ath@d bhwskani nf8) hasar ast eleééa mw‘?haﬁllf% conductor

elenﬂﬂ%@ar g(sg,) e?\?\z e%tntdh:@t?lt rltéetﬁ@ggmvfdjtééé&:r@t eb?dﬁlc%@mélements
or ele n

(20, 3701k oW EBoRBeL HRIABS ofl §Rnte L j6. §ipe colductor

elenﬁﬁ%@ar(mi amgﬁmmid (ﬂhea?eef:gdmﬁdmdﬂcen nefll.emenﬂs (20, 21)
al a eril z t e r |

corrBRBREiEE af A° sardi  EBiiR IS cEhiSIF s 1318, of one

condp@tozlelefenite busbar (8) using a nunber of
connection bolts (17), with the bolt heads (24) being

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

chéracterized
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 _ S .

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).



arranged on the nutually facing inner faces (25) of
these conductor elenents (18, 19, 20, 21). 4. The
busbar arrangenent (1) as clainmed in one of clains 1
to 3, characterized in that the connection between a
PCTAEHQO@6M@654@1) and the firl& - conductor elenents (18,
2005P9R 1i19WoIdduced by a nunber of first connection bolts
_ (17), and the connection between a field rail (7")
5. affiel BRisPRGORG R @)EmRNME diddd 2N Jdimi aluseds,
by a nunber of seécond connectlon bolts (17").
charpe?#znz&s‘s/ 066451 - 12 - 2005P11110W0 N 5. The busbar
in tdatangRMIdniddt sn bl t@d(im, char m drer ™head bolts with a
characterized in that the connection bolts (17, 17')
SQUaLFePfSHead boltswith a square neck.. 6. The busbar
' arr angenent (1) as clained in one of clains 1 to 5,
j h ondu t 1
20RO F e ardhadiibnd oF1 FORE R AR TR BneoBg Fhaims 1
to 5another in the vicinity of the field rail connections
charB¥tBRanagof internedi ate pieces for current

in %rrpe%seatégg ggég\geglteggn%gnd(li%t'orlgell eﬂ?,ntflflgf %%’e 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).



