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PCT/ EP2006/ 066452 - 1 - 2005P11113W0 N Descri pti on
Busbar arrangenent for an electrical sw tchgear
assenbly The invention relates to a busbar arrangenent
for an electrical sw tchgear assenbly. For sone tine,

i tch r .assenbl i es have, been designed not only as
PCT/@?%Q ﬁé%%%éﬁ? arrangenent s %ut al so as doubl e-front

2005R3dlddd&ht s. A doubl e-front arrangenent is
constructed such that the assenbly has an operator
DescrG@PHil@ panel both on the front face (at the front)
and on the rear face (at the rear). A doubl e-front
arrangenent al so has a conmon busbar system The
Busbaf elrtranajemenar e cxorame etled trd dele sedrhaiyg Staurs (5, eTRHIYC h
Is situated in the mddle, fromthe front and from
the rear here. Phase rails which are divided intqg a_ .
The igiverdliiany nsflatesudld 2 twsbast FaNIssituddr & Esnteical

swit@fea edigad, in nultiphase busbar arrangenents. In
tHe T owvoltage range, division of this type is

usual Iy used to reduce eddy current | osses. By -way of
For 6¥mBplteimeGer FritpRyent specinfilcatd ohadE 18%r53d661ggkd not
exhibits .an_arrangenment w on or &l e®RM1S-front
only | At hatBeshaf =© Erg% %ﬁ%ﬁﬁ%é%&éfﬁ%ﬁ: 35? c%%ductor R
arrargjesmeritss. 181 doutdegetkdnt aarrapgamgne drd goapsrapeed such

1pg. bet ndyct NESnetol apRM@XI MBéEhYon the
that 1gﬁ%n%ﬁh%fgﬁ’%\%§ eg# k%)em%ﬁ@dgtg, ?he%dgffer ent

fronte diafect (adn Pes STt i fID R EFaonite Ghd dedhaRes) - A

doub B Yaysnh thagh- £ on bemé @k en1 kBt GadC COUBdmGN Obdebato system. The
) revent the connectjon bolts,104 from col] iding :
fielg &5¢ aiPgelogoﬂﬁ?gkeaoﬁﬁécﬁgﬁ’tgopﬁgnbuékggggéfv@ﬁDCh s
situdiegd I the anpldde ,sydtaemtbes frecessat ffaw thfe rear here.
si mul t aneous connecti on of devices to the busbar from

the front and rear. Furthernore, busbar arrangenents
Phaseni t4i Ipurhtondaceofividagniatar papdedaldty lectditiledy tvo

or FHRSSESSHE U F e st &1 Nk CaPaGH tysadi Gh mgltiphase busbar
Insufficient in many cases. e .
arrangements. In the low-voltage range, division of this type
is usually used to reduce eddy current losses. By way of
example, German patent specification DE 199 53 561 Cl exhibits
an arrangement with two conductor elements. In the busbar
arrangements 100 with four conductor elements 101 arranged in a
rectangle and a distance 102 between the conductor elements of
approximately 10 mm 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. 5. A complex system was
necessary for the simultaneous connection of devices to the
busbar from the front and rear. Furthermore, busbar
arrangements with four conductor elements arranged 1in a
rectangle possess a current-carrying capacity which 1is

insufficient in many cases.




f PCT/ EP2006/ 066452 - 2 - 2005P11113WO N One object of
the present invention is therefore to find a solution
with which-a greater current-carrying capacity is
achieved in the conductor elenents. This object is

i ev a busbar arrangenent as clained in claim
eor/ R/t ge!

m makes provision for the busbar, which is
2005414 3P I8t | east one busbar holder, to have at | east
two first (front) conductor elenents, at |east two

One ?ﬁ?ggg(Qﬁ£a£ﬂ? eonduchor s g, EAENLS, @N0drRbrbe8sé W0 find a

. central) "conductor elenents which are arranged .
soluteme®hthhe it 1EBt ToRFGEEr EPERBAESCARAYERE STRHULLY 1S

achickrdus! aheelRMRitictotMdifenidie scent ral  conduct or
el ements protrudi ng beyond the front and rear

conductor elenents transverse to the | ongitudinal . '
This bpedt ohs ohichtbeeludlyara  Bushdr sacasegenért f agniclaimed in

clai Cegt r?kg%”%fa [ r%é’l?éjsucé9§avigk8ﬂe'%to§ afnd hg,byshar yaken is
referablfly each arrange ransverse to the )
held |pngit utkast ohe cevsbaroholderpuspahaifd adl ilgasd kivon first

(frtwﬁge ahoihetsoANdehayenthe sane thiLknesswéprekeovabl y (rear)
10 mm here). A first basic idea o%,tgs |nv%%t| n duct

condyqiial #ISPGTHDI BRI fhcteaskn§wPn&hdirst dEd @t]&eec‘r?n uctor

eleméﬂ%ﬁjVWH%CENbe@?YaﬁQgﬂgéﬁorbﬁeheﬁﬁnt$h&nd§ﬁmm&n@qupdnctor
n er entral conductor _elengnts _.in t e ti

elemeéf#sarﬁrég itﬁlleer%eeco‘?ré eC8PaRE BE \r/%'geeﬁnetnﬁesrlf r‘%ﬂ g&% dEhtral

conduwarr coslkiedors el prentedimyerabyondhi Sheesfiregti nagd  rear

cond#gg§¥e%%F $5{§nﬁf§ﬁ§%¥£§§ E@pegbtﬂongﬁ%u@ﬁﬁ§§ LGL@%Dn of
0 p ed fo

I eac ase can be design r rated currents of
the Rumhar 3500 hisTaser st de Yetmedn tifeh fanshtrear conductor

elemdUst ofnel BAEPLS and FE@fé@éblyC@@&m&b&maﬂgﬁﬁﬂﬁﬁansverse
correspqnds hereé;o at_, '

_ east .tw ce, but _ preferabl t .
to thgadPrOhtesdintle e 490 cRhe %ﬁbQ$h9%oﬁ%%ch%g¥e% Wlth
one ahemest, BExpd edpaed ithancther thyckhéesdiGtrafegraksdly 10 mm
he Preferably greater than or equal to twice or three

ti mes the thickness of

A first basic idea of the invention initially involves
increasing the distance between the front and rear conductor
elements and arranging a number of central conductor elements
in the resulting enlarged intermediate space between the front
and rear conductor elements. Overall, this results in a greater
current-carrying capacity. The cross sections for each phase
can be designed for rated currents of above 3500 A. The
distance between the front conductor elements and the rear
‘conductor elements corresponds here to at least twice, but
preferably at least three times, the thickness of one conductor
element. Expressed in another way, the distance is preferably
greater than or equal to twice or three times the thickness of

one conductor element.

Furthermore, the implementation of this basic idea in a double-
front arrangement means that the enlarged intermediate space

between the front and rear conductor elements can be used for




one conductor elenment. Furthernore, the inplenentation

of this basic idea in a double- front arrangenent

nmeans that the enlarged internedi ate space between

the front and rear conductor elenments can be used for

PCT/ EP2006/ 066452 3 - 2005P11113WO N connections to
PCT/BH20 §8/Of64R7d to the rear, 2without |leading to the
2005RJanedaINy el ements (preferably connection bolts)

col liding. The sinultaneous connection of devices to

t he busbar romthe front _and.re i t hyj S -
conne(ffhc?noeouw eFPFoﬁrO“Z% r 3 eﬁ%n?:hgaﬁ{?#e’re gFféggg 1€88ing to
the carariresbtouty i n elremexttrsenel (w:sﬁﬂqna_éalyrmnmnnqqtm bolts)
co11 88 oynd %it}rﬁ}ltcé‘f{écﬁfg ccgrﬁ{cﬁd&}gﬂ ¥ tRdiheed ndl willadusbar

conductor el'ements 1s very different on account, of the
from skhe fefdngct anfin fRat i CHFALD e cE8APPEI Lonfudptdie-tront

arraf BN SHAMHerSEHEHY AV @Y IR . inlhirs d:eatksndloy animple
unfavorable ratio of cross section for each phase to
mann&liy rent which can be transnmitted. According to a
further basic idea of the invention, provision to

formthe central _cond or. e ' i $ .t heref HE vidual
It h?r%dg]egﬂcﬁoém\ﬁafﬁ htaﬁcatc‘#ﬁ%eyﬁ%rJa?rgﬁg%e]g%{égg%d%to hgc fer olnt v ué
condwritbr eal emenhduditor ver gmshitfd ememis ver s@cceuiffe of the skin

effeétﬁ.ngiIBUdéé‘J[a{igﬁiﬂ,t | @R Of ceh P2 PURAGudHH Ot BEEMWAEES, carry
the central conductor elenents are offset towgid th
Riavgra

ScarGRigi gBY & 49HEr-ef REShilgRES t Han 3Phe? ¢ ratio of

cros£0ngest 0n el egent saahd PHiwct teyoosdriéese. which can  be
account of the fact that the central conductor

trangpi s are no longer at the same |evel as the outer
conductor elenments in the vertical direction, current

Acco%dsirgiswzéi guted 4Q t I'beaéJP;d' #ggabfcgﬂgucﬂrﬁfentﬁjcﬁﬂerﬁﬁovision
or each phasé very unifornly, as denonstrated b{ ,
is theasdpesemasle ThPs feam behat CenbFedd FNIHEEQki FLements 1in

such eff eGly Thhat pfﬁggceér@tlSLMét dedyoHd 1 enle difgbhtbuih@n rear
conddgképeefééggééOgrgnsverse to the longitudinal direction of
the busbar. In other words, the central conductor elements are
offset toward the outside, are therefore higher than the outer
conductor elements and project beyond these. On account of the
fact that the central conductor elements are no longer at the
same level as the outer conductor elements in the vertical
direction, current is distributed to the individual conductor
elements for each phase very uniformly, as demonstrated by
measurements. This can be attributed to the skin effect. This
produces a shift in current distribution in the direction of
the central conductor elements. The shift of the central
conductor elements in relation to the outer conductor elements
produces a cross-sectional contour of the conductor elements
involved which approximates a circle (compared to the square
structure in the case of Jjust four or six conductor elements
which are not arranged offset in relation to one another). A
particularly high current-carrying capacity can be achieved in
the busbar with this cross-sectional contour. Furthermore, this

arrangement of the central conductor elements means a greater



the central conductor elenents. The shift of the
central conductor elenents in relation to the outer
conductor elenments produces a cross-sectional contour
of the conductor elenments involved which approxi nates

pCT/gﬁjadg:égéﬁQppared to the gquare structure in the

st four or six conductor elenents which are
2005é§¥31£ Cgﬁﬁed offset in relation to one another). A

particularly high current-carrying capacity can be

currdieued idy ddpaduspatam b8 hBhseoba@swigBCthenalame copper
contour.” Furthernore, this arrangenent of the centra

CIOSS HFfICPYI- el enents neans a greater r PCT EP2006 066452

- 4 - 2005P11113WO N current-carrying capacity can be

chi eved with the sane.c et S [ ey ;

Ravar R R ot U et s OF ERECRRSER: fon apgoified in cthe
subclspecified in the subclainms. In all cases, it is

necessary for the central busbar to be wder than the

front and the rear busbars, so that it protrug?e]%gj
In abbysidashestt HEWeRRESSPATY hif®Tcalse CRETIRL( ar to be
widedaiigenHder rdiidiatiduale canoil @ bLetsmed shoft tite protrudes

central pajr of cond

f uctor, elenments. may.b ifferent.
beyongt e fiy EBWEVFFrsﬁneﬁgﬁﬁlﬁﬁﬁebfé?ﬁeéﬁﬁg ﬁ Fo%éﬁﬁagn the
indiwdentalal corodnsiust o¢ 1l ehement sf otheheebtsbar parie Wfderonductor

t ont ﬁg? ear conductor el enents, and the
eleme&ft{g%agg%egt%fen neer'two central conductor el enents
is equal to the distance between the two front

AccoRPHYICE Or selrenRnt SrdliinsPest | vRkY inkehween, t keid véentral
rear- conductor el enents. This is parélcu

rly

condughint &hFBRRL S r 8 the Fihgv AT ht £§?nvit&% s and
rear t horelenoat echehente, beandadehe n dilee dnesbabstiveen the two

rooduci the pairs of conductor g{e £ HNYSen the
cent%el pcfo &P %enstasrrelswaeyq&a&gc%? lrhég;e osscaé:rgée%:on "
two ferudi eentuafort el émarers iand, trespestidly comfnassy the two
rear Y SHERM S L 1hePUSbaFy AL & arganged, 1 dr B B {tageous from
a manufacturing point of view since the elongate hole to be
made in the busbars for producing the pairs of conductor

elements can always be produced in the same way.

According to a second embodiment of the invention, the central
conductor elements of the busbar are arranged in a manner
displaced transverse to the longitudinal direction of the
busbar in such a way that the distance between the two central
conductor elements is greater than the distance between the two
front conductor elements and, respectively, between the two
rear conductor elements. In this case, it 1s particularly
advantageous for uniform distribution of current for the third
conductor elements of the busbar to have the same width as the

first and second conductor elements.

In order to ensure a simple connection system, the bolt heads

preferably bear against the mutually facing inner faces of the

front and rear conductor elements. The bolt heads of the




di spl aced transverse to the |ongitudinal direction of
the busbar in such a way that the di stance between
the two central conductor elenents is greater than
the di stance between the two front conductor el enents
and, respectively, between the two rear conductor
PCT/%ﬁ%ﬁﬂﬁfagaﬁqg thlg case, it S particul arly
2005BidhidlitWfébus for uniformdistribution of current for
the third conductor elenents of the busbar to have

conne%%léﬁ”%B thrgst%%%eféﬂ§tafg§5 opde ¢OBdUEHRr front and

n or 0O ensure e connectl on
the gysteml tdrndsttomhesdsmepeef ebubl FhBefOMRF g hérom the

frontTut %l leafsactRg ipyer fees obrt h\ﬁle f k@ﬁhe@%‘idneabolts are
conductor el ements. The bolt

h
arrange EPPRURFDOATS: CoBt LA bOBBRT IAFVEFRE (GRAGHETGE elements

for thad teorate-ttihareforen athanget bet ween the front and
the central conductor elenents for the connections
fromthe front, whereas the bolt heads of the

The mtammm@mracwdmewo behevionveniel erent§ prefrrably

form%#l eaky& n@¥CRE§%eE%g%nt§hefQflf$@ QQQH@E&hQRﬁ Eb@ﬂh for

e rear b r arrangenent accordlngMa
prodygiient |aonCP§n9f3‘é¥-@FlaH¢%/tW¢%? nméd fhesdchrat y”‘%al:h?hefront

conddd ¥ St %Q@ﬂ%%k%onc5ﬁ|tﬁe&@?ﬁaﬁFﬁﬁyflBgcﬁdGQFHEC&F@W' fan be
en afie an e fron uct or e n
moun?%évbéjhrﬁgﬂge es%ﬁ@ﬂ't%%?n?ﬁefjbaﬁ%;§%%ﬁhnF8d €HE Second
conneédtyi gtes boed snaforer pirodueliati om t@nmbetse@oﬁdetween. a field
rallcggnegﬁéogﬁgglg%PﬁgEtBEogﬂ% %%t@ C%QﬁeQﬁiggﬂﬁﬁtWQQQIa:an be

rear conduct or el ement
arramgetpbech t blegt chhepearar nefiged igned Ofatcksfeysughe it they

are %hh%ﬁ%g QFi@l SSnéucehch}fgr they el ignes, Wrhke onecreased
anot'her. In other words, the i ncreased dlstance

distapgaceatveen f EBAt T2AREr @R CERTuEBIWT et LT cgnables

the fhe1diedthsatd sod Qn@lﬁmﬂ@dmiledsm@hsmcha‘_a maaytttlae ¢drnection
connection bolts

C nDunte d n
boltgelSah o tom%‘ﬁ%te%nglt%ver oI gff?&? e?fp ch‘to to one
anotiséngbe edmrecdliomdibl t Sinas akmﬂmgﬁeoﬂvmh%CEIQQerﬂF - as

known f%oﬂp Lﬂgg%ﬁn%ﬁgdakg or dgrg tQ, 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 1is decoupled

from the rear connection.

However, it is likewise possible to use continuous connection
bolts in place of the first and second connection bolts. In
other words, these connection bolts run through the front,
central and rear conductor elements and connect the latter to a
field rail which is to be connected. Since simultaneous
connection from the front and from the rear is no longer
possible in this case, continuous connection bolts of this type
are particularly advantageous when only one single field rail
is to be connected to the busbar and/or in the case of a

single-front arrangement.



connect the field rails to the busbar, but instead two

connection bolts which are i ndependent of one anot her

are used according to the invention, the front

connection is decoupled fromthe rear connection.

Howev it _1s likew se possible to use continuous
PCT/%R%ﬁhéquﬁ#S%xﬂts in plaée%bf the first and second
2005Rgie™GBh bolts. In other words, these connection

" bolts run through the front, central and rear

c%}?é‘é‘i\;o t dgONBECL LN fRldehdi@ 2 adddiding to
The ?al %%%e¢§f§% %égoﬂ%gcggd.ugingg Simul taneous 7
DIN e@hnebprerets ottt Head rBROVERdPRESACEAB A ¥ardV@niggeous for

quick ANEEMre POISI Dot 4l SESASEhe CEOSHNASWIOLSh GTEL il to be

bolts of this type are particularl,y advant en
T-heagh|Rrbne ity 2 §HBPHGrBPF% P§CP5dﬂégcgﬁn$§$g§%&g pﬂ%npared
to chysbaguand/ @olits,t heatdsereiead ®diodglse-fiomt a square neck
arr enent. PCT/E 6 6 - 46 - R
oo B e o L PRISCLECASE - 1 AN O cron
or regrofidingthe ﬂmdé(ﬁpﬁc¢bh@V@$$nithagopﬁ@@§ﬁr elements of
an afn%%c%éliﬁ#grﬂ; lovyh e AGLOMS dPThe Wi £K1 APGhd @l #&D) @and can be

r fhe connection bolts used to be T-hea%:q1 1
turngsh| throgh 20 sqlir EnRekeGcE8RGRNg (o ABRTLSprds, the bolt
does Gy arethtd oy Siklafet bod tsi gistedted - diadce bitd ssqudie neck
, a squar.e neck rovi de tqg advantage that the bolt is

1s l??ﬁé%é:ﬁ??%?ﬁﬁt © tTYHtC rr%é%mq % the free space
bet ween the conductor el enents of an arrangenent

If t%i?}:&g@t S+l & %ngl}ﬁte%]héf” Ly cmyndied. apd €8AnBeted to one

rough "9t free space. |In other words,
anothéte bol thedvesinbtyr ofatbewfdelcthaeaidt sPragHA Py means

of pAACERNE SRFE&NeckintSrmdsaied priveen ddeis provided in
conductor elements. |If the conductor. el enents o

f_the
a Tyl RECTTREL cdRAP YT arfdt hethT n YREERT LI H ¢ yourrent
compéisdticord i ehfl nal | prodnesd i beswhynnefrent obrpreker abdryductor

screwed-in internmedj ate pieces, ' rovi degd. j
elemﬁrbﬁ hael?d p‘ir}é? erTed & %%I?Cg}éﬁo%fe?%%érﬁ%ge%i %ngld1 urer Zﬂrﬁnner,
withoonpeesaficongcaim be pradducddrbebebeachr ¢ite ofrerlar and rear
conné@%%%ﬁgpr In this case, the intermediate pieces are

advantageously 1likewise produced from rail material (in

particular copper).

The invention is described below with reference to exemplary
embodiments which are explained in greater detail with the aid
of drawings. In the drawings, 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 three pairs

of conductor elements,

fig. 3 shows a busbar with three pairs of conductor elements

(sectional illustration III-III in fig. 2),



el enents and the central conductor elenents in a

sinple manner, wthout resulting in a collision

between the front and rear connections. In this case,

the internedi ate pieces are advantageously |ikew se
PCT/@M’@P@GMW rail material; (in particular copper).
2005 %W Sation is descri bed below with reference to
exenpl ary enbodi ments which are explained in greater
detail with the aid of drawings. In the drawings, in
fig. sS4 nmﬂc:fviﬁda Fairithe rs clhesmd - C wiithl uttred i pasrsfiof. donductor

sho tch .cabi net. .of do ble f Lgn,. -
A
threenmaug.s 2) o,f aguohductor elenments, fig. 3 shows a

busbar with three pairs of conductor el errents

~ (sectional illustration Ill-11l1 in fig '
fig. P&:T/W@Gﬁo@azmar Wlth20W1Pﬂm<P\f f |C&nda%c§r~?6 elements
furthedo e Mk thFeer et S( 0 cteisrelIc 110 u e e TRiIRirs) .
(sectional illustration anal ogous to I1I-111 in fig.

2), and fig. 5 shows a busbar with two pairs of
Fig. congHewsr acbeskats ar&@m@redielmg; tlo fidre prswrtchigear assembly,

that(s’ectI gnal I a USt r%tsle%@l wl'glcc’lhm@.e%tk}li%%ﬂr energy is

arrangem&*n‘f1 1 %br %3 svmté’h ear assenbly
distsHyuted asEbablsyiitehgeiach @mblﬁcapo@ﬁém?& § plurallty of

sw1t&%§é££buéﬁﬁﬁngb§ syi t chgeay s asgesd ﬂe&on@§|5§5 @ouble-front
plurality of sw tchgear cabinets IS desngned as

arrang et e- it TgAREngEREAt . tHR saﬁﬁ_%\“?%bf h&2St hén operator
cont@@ﬁegmhal hes anbeﬁar ahorheC@rondl flzanrel3 5(atb tiot hfoomt) and

e fron fac at_.the frant),.and r
on tﬁe(ﬁ?afh FSa a%h & 0o uist 05f T O acrl?%pnléegﬁc%r?@ ?Eﬁ&ﬁgement
alsohlass aacommnnbbsbaarspsftsew( NN, LLl,L2a2,L393 1 nithilsis case,

the @S%q 180 ehd LaLls %us acfeté:@n'jc%?t efhet ocBHﬁoﬁom@@ntrally

centrall'y p05|t|oned mai n busbar) fromt he
positiemed ahusbabnBt Haairedyustsy k cheear thevileesty anfp frqm the

rear COMNEAEGLda t heviicekd 9, 10 are connected to the field
rails, the operator control panels 5, 6 of said switchgear
devices each protruding from the front face 3 or rear face 4 of
the switchgear cabinet 2 for operator control purposes. Further
connection rails 11 pass from the switchgear devices 9, 10 to

further devices (not illustrated) in the switchgear cabinet 2.

In this case, a busbar system is understood to be a number of
rail-like current conductors which are present in a number and
arrangement in which they are required to transport power in
single-phase or multiphase 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 positioned on at least one of
the free ends of the busbar 8. The busbar Ll is illustrated in




rails, the operator control panels 5 6 of said

swi tchgear devices each protruding fromthe front
face 3 or rear face 4 of the switchgear cabinet 2 for
operator control purposes. Further connection rails

Rps the switchgearg devices 9, 10 to further
zggé§§§n##€;i§§§9illustrated) in the sw tchgear cabinet 2.
R a busbar systemis understood to be a
nunber of rail-like current conductors which are

the ASSN. i Phas NBAELSr aBdhadl taRGeMRRppet \Madrﬁimdﬂaﬁy barres 14,
reqU|red to transp S|n%Ie hase que 16 for

%ﬁHW|bﬁ%s%aﬁ%tmbPkg£elﬁeggﬁﬁr 867 §s 21 nﬁ?ese

mounﬂmrﬁheonfnlélmCﬁaJrBtT,l c't’edopnhe;artsn dJEJsctmrrsecntmqrhéoolts 17,
, ual sense of the wo e lhventi Hhduct
17 Cfl'h]é,ed ROy type o ong%ctor éQ @Ie@ @Jﬁo a oot
elememtrfgl eabuskiziNS&r@ftetd]ellbuibgr a?-raﬁ@er’ﬁéﬁts fppe, the first
palr s it S %iéﬂenﬂ§%&me§‘0&k@@rc&%é@r heedinents 18,

ustrated. Said busbar "hol der is ef er abl
19 Wfrﬂd’sb (AP TRE R AP RER AP DFOW (HRE (9 HNGHR H1G e in the
flrs@ué@@auﬁtoﬂhﬁabuiharﬂhblée¢éﬁ@8péatedflmonductor elements
PCT/ EP2006/ 066452 - 5P a
compIYRLS (D arORIREEOT nE LB EURRr Vo Rtut A e p Thegl, above
and 28l awi the eatbnganet heleehbern N@wesa¢qﬂdnqynvaﬁﬂnab§¥ 15.
The gﬁ&rdﬂ%ﬁﬁf gfiggfghgk%yr%iﬁ?é%ts CQM pEass Q&e conductor

onnect1 on bo I's prod UCGS a_total of

elemarfree? Pai BY whicdbndra oforns@naheve asdi bedsrr dhed §ipnoate
holefi8-i8- th8 EHh§d0@§ﬁduEE@rfb%%tZBDmDh(ﬁhﬂENUHBH(Nthe front

el enent s co s the cqnductor ele
condiiat, &l e PREheatandse LRF bEf ok Fﬂsggi%ﬂﬁateéeﬁ‘srlésléo 21
and thﬂetJaentfalstoﬁdﬁductoelb;nemté 2%he 3ecdndhraibusdfar 8 each
run gggg%§£§%?g%8ngﬁfs léﬁﬁ?ﬁﬂéﬁﬁ?frﬁﬁfggfygﬁo e%%”ﬁﬂﬁ? busbar

are and OMIt e el ongate
and imwla rénner tdkel geedil omhrtarotd@r15. The third
pai r of conductor elenents conprises the conductor

el ements 29, 30 which are formed above and bel ow

The YRR 2hAPRLUTER Pt THIT UM bre HaRe s {19 and
the iBhs ednBuctbe EﬂQﬂanﬁNEHWt@I ebereppsnd8, tb9,tHree times
the {SRLSo0dusStor &l ements 29 Ilnent 18, 19, 20, 21 here. In
the present case, the thickness 31 of one conductor element is
10 mm (cf. fig. 3) and the distance 23 Dbetween the front
conductor elements 18, 19 and the rear conductor elements 20,

21 is 30 mm.

In the embodiment illustrated in fig. 3, the central conductor
elements 29, 30 of the busbar 8 have a greater width 37 than
the front and rear conductor elements 18, 19, 20, 21 which each
~have a smaller width 36. The central conductor elements 29, 30
therefore protrude beyond the front and rear conductor elements
18, 19, 20, 21 by a length 32. In this case, the distance 33
between the two central conductor elements 29, 30 is equal to
the distance 34 between the two front conductor elements 18, 19
and, respectively, the two rear conductor elements 20, 21. In
other words, the elongate holes 16 in all three busbars 8 are




and the central conductor elenents 29, 30 of the
busbar 8 each run transverse to the |ongitudina
direction 22 of the busbar and in a manner aligned
wi th one another. The di stance 23 between the front
PCT/é?HHBgydgG gnments 18, 19 apd the rear conductor
2005 qqg“&ig , 21 corresponds to three tinmes the
ckness of one conductor elenent 18, 19, 20, 21
here. In the present case, the thickness 31 of one

of e&@NUUGt@fhel eABNtehs ralOpudbaef 28 iig aYreaaryed herecisely in
di stance 23 between the Hgoq% cquug&gr el enments 18

the GRPtAN R Lt Ottt oro et RMEnt 5  20-° 21 is 30 mm
In the enbodinent illustrated in fig. 3, the centra

The EQQQ%ptggi%gL%gsnﬁﬁa%gxaSgogkegggdbg§$a5hé haveh@ and rear

freater™w n- thé front an ear. conduct or ,
condwttemene kement 4918201921 2@hi €4 &acirormant i@nshalter 17, 177

The WHAe3EodherEeRdral7 conuct ogseheneids &% 3quare bolts

therefore protrude beyond the front and rear condg;tq{ 17
accoxqigments DI Q@3- 287 3115y GA§engtRe35OPPRCEAPE ORdesS L7v
17’ hbe distarea FEtweeinegie t beot Heoeentdoalductrducdtlaments 18,

elements 29, 30 is_equal to _the di e .
19 aifhe TR SRS EohatT or"el Erht SotaTt 60F “apgn it 480, 21 in
the cespesponeiyg ehengaber balesodduanot, elidferitheizo beht heads

ot - ds, I t I 16 d leelshr 2@ of the

24, Bago 254100 Tind R EHRTIT TR HhnD RN
fronif aggduateas dEANITRECEembemefifsbhf 28 % s 4tr afged The front
conndt€Lbselpplitdy the egnt &fe baloweaed henoud emaprshar sffdet in

15. The field rails 7, 7. are conn $1ed tghthecgégnt
relaGiip roarthE oRttR { GTPR GITERE 59550 1B! ot B Byeace

connection bolts 17, 17'. The connection bolts 17,
17' .are,c ol.ts -.accor di t ﬁ%§g§0§ duct
tn o pHSELALE- URIAAUILEROLLS £ 0nCS ek LB POBbnauctor

elemsitsiattéd bédweeh tthe tRosbrontd caructbrakgefeni’s §g manner

displde@Rde LBSRRCEEVEl Y, thBe 1M iteRN neQNAUCE &t BHeNBDL f the
20, 21 1n the correspondi ng el ongate h%Ies 16 and, he t
busbgy t B0t heRehb@ t WABadda®4thBe H1RRTRt SPhePFUCR | yhe tvo

cent#&C1 BEniABEHrf aLemerbs0D oL N80 is greater than the distance
34 between the two front conductor elements 18, 19 and,
respectively, the two rear conductor elements 20, 21. In other
words, the elongate holes 16 in the two outer busbars are
narrower than the elongate hole in the central busbar. In this
case, the conductor elements 29, 30 of the central busbar have
the same width 36 as the first and second conductor elements
18, 19, 20, 21.

In this embodiment too, the field rails 7, 7’ are connected to
the front and rear conductor elements 18, 19, 20, 21 by
connection bolts. However, the connection bolts 38, 38’ used
here are T-head bolts with a square neck according to DIN 186,
on account of the larger intermediate space available between
the central conductor elements 29, 30. In this case, as before,
the connection bolts 38, 38’ are situated between the two front

conductor elements 18, 19 and, respectively, between the two



front and rear conductor elenents 18, 19, 20, 21. The

front connection bolts 17 can be nounted in a nanner

offset in relation to the rear connection bolts 17

in this case. In the enbodinent illustrated in fig. 4,
PCT/éﬂB% égg pnductor elef@nls 29, 30 of the busbar 8
2005 in a nmanner displaced transverse to the

aI direction 22 of the busbar in such a way

that the di stance 35 between the two centra

rear- C@Bg&ﬁ&@ér ele%@&x@h%s?%o 302'&8;@{ egher lcbh&@sbb?gdh?gmgate
etween the two_front. c tor e S

holes;nd6  @REpedtitil yheife P ﬁgg g&?a%%nd{#cr"te %eglrerre%‘?lnSt the
mutuaQ,y Aaciny oirtresr ﬂmcds 26 hefeltbegdtrentiolags! M@am adregductor

t outer -husb e r h f%§°b§
elemﬁﬁﬁézhggceanal?gusg%% ?ﬁg qyfgng @Bnhgﬁtgég A can
agaire| begemosin2zed 3 o@ HW®nﬁﬂn¢§¢s%@sbarHﬁ%ﬁ?qum¢%aﬁ§e rear
conndMidtd) 398 tfe fdsd, and second conductor el enents

18,719, 20, 21. In this enbodi ment too, the field

rails 7, 7' are connected to the front and rear
The €88HHCIOhdRIceE@RNtIS]dentd, arnf, ﬁﬁbtWeaﬁonbadhbmnr elements

. q§%t Howeve g %he connectlo b%g%%&% s) and

(in Hehe aF25% hBhd b8Pt sPREER a Cdquar e hiec accor n % ’
respddith vieB6;, aheacfoont wom&@ct@rgalanrﬂrémredndt etb,@a(,féentral
condeWtadl% a@iﬁ?&%gﬂe%dt Qgecsemglc%%%%releq%g%m the

S case fore connection bolts 38, £
rear 3gonguctln uRkamaRteelin hehew 3t Ckoridiicdor Pails ©

cond&ﬂﬁﬂﬁ”@féﬂéhtép apd, E@ﬁ@@éblyebbnnbet&ﬁeﬁot@&dﬂMhother in

e G 35 IR P o

in cdgpendintdinedieie fiddedequst 3pimeaedlagai nst the
mutual |y facing inner faces 25 of the front and rear
conductor elenents 18, 19, 20, 21. The front

In thighnestiert bwi 4 sit3sshanld domipe beted e tedhat Lhariettances

23 b%vgec@r{ %}{b rel M oud 0 gherd 63 coHNeEdE s dddss 3 fig. 2

ere front conductor elenents and the_rear
and FdmNetnt desmerfigawn to scale, but instead are illustrated

on a greatly enlarged scale for reasons of clarity.




(in the case of two pairs of conductor el enents) and,
respectively, the front conductor elenents and the
central conductor elenents, and the central conductor
el ements and the rear conductor elements (in the case

peT/Eb28 0 L8 ppd s s of conductei el enents) are preferably .

2005§{{¢§§W5§kt0 one another in the vicinity of the field
rarT connections by neans of screwed- in copper

i nternedi ate pieces (not depicted). In this
List connestféndnce tswhiodlsl be pointed out that the
di stances 23 between the individual pairs of
conductor elenments in fig. 2 and 3 have not been
dt awn Ettts@talaerraawemm ead are illustrated on a
gy eat |, Saalgedor reasons of clarity.
PCT/EPZOOG/ 6452 - 11 - 2005P11113WO N Li st of
ref er e syt s 1 Busbar arrangement 2 Switchgear
cabi negea 8 et face 4 Rear face 5 Operator control

panel at the front tor cgontrol panel at the
g P Y rcac?r?t@%%adhe?l Hg%o device at the
fé ont OddrHBwer chgearodepdrsel st tthne resgr 11 Connection

ro12.(fy 13 (free) 14 Conductor bar 15
@nduﬁ gl ‘%)al 6 El ongate hole 17 Connection bolt 18

F# ont Wtor el enent

9 Switchgear device at the front
10 Switchgear device at the rear
11 Connection bar

12 (free)

13 (free)

14 Conductor bar

15 Conductor bar

16 Elongate hole

17 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

32 Protruding length

33 Distance between central conductor elements

34 Distance between outer conductor elements



19 Front conductor element 20 Rear conductor el enent
21 Rear conductor elenment 22 Longitudinal direction of
t he busbar 23 Distance 24 Bolt head 25 |Inner face
26 (free) 27 (free) 28 Conductor bar 29 Centr al

PCT/ ) £ment 30 Cent{al _conductor elenment 31
2005 n_]l%ﬁ el ement thickness 32 Protruding length 33
Stahce het ween central conductor el ements 34

D st ance between outer conductor el enents

E@i/EEﬁQQﬁ&Qﬁﬁ?ﬁ&w?fhzced%%ﬂipbbhﬂﬂﬂﬂdﬂIﬂafﬁéﬁwﬂme
et ween centra onduct or, enents 36 Conduct or
el nerﬂor\ﬂuﬁttr?rsfm&ctw S enent width 38

Ghnecldnaludialrt «3®nidoltt whekdh 100 Busbar arrangenent

ct Qfr. lﬁ@ 102 Distance 103 Field rail 104
égﬁnec %é?%ﬁ%éﬁ ?%P2006/066452 - 13 -
Z5PBril3Welad Pat ent clainms 1. A busbar arrangenent
(1) for an electrical swtchgear

100 Busbar arrangement

101 Conductor element
102 Distance

103 Field rail

104 Connection bolt




assenbly, having at | east one busbar (8) which is held
by at | east one busbar hol der, characterized in that
t he busbar (8) has at least two first conductor
el enents (18, 19), at | east two second conductor

21) and at ast two third conductor
gggé§% g@éﬁéﬁ%? 30) which a#g arranged between the
3%% uctor elenents (18, 19) and the second

conductor elenments (20, 21), with the third conductor
Patered esteninss (29, 30) protrudi ng beyond the first and
second conductor elenents (18, 19, 20, 21) transverse

to the |longitudinal direction (22) of the busbar. 2.
1. Thebeslbar arrangement (13) asfad apmedelacerafali, switchgear

asseﬁg%yacﬁ§€i§8da%nﬂé&gtt$ﬁsthEQaEOW@WﬁWH1éHeﬂﬁnhéld by at
t he busbar (8) are wider than the first
leasne dRbiRPEJMARRDr el enents (18, 19, 20, 21), and

chargégbﬁhgg@nce (33) between the two third conductor

. | 9, .30 d

in el (BhdY (LB ot b Ralion BRE° §2fhs g comauctor
elememds (ESpetp)yehby, lIeaBWeéewo tseeango et cworalenests (20,
21) SPSn%@ S’J.e(azgi gvlslg t%1r§hec&ﬁﬁﬁaforaré9&9%§‘t é@t@% which

ai med aracterized in that
are @hr@@g%@nblatwe?ner-bﬁeﬁﬂ§SF2@°n35(91Ft@fr EHensRtsar (Y8) 19) and

the ?é@c@%&gnggﬁdhetérnaemgﬁeﬁt§pLﬂ?gq LQ&BSVGN&Qﬁioﬁﬂhﬁ third
ongi tudi nal directio 0 e busbar uc
condyghok hgtl eMeRE Sy %@%'ncgé T QT YRERE t 8 YPRO f%rst and
secomndUﬁHthekemdt%Q (180) 19s Qroeatzel thaansherse to the
lon %%an % bet we the t arconductor
gle‘f‘é s

Hﬁﬁna , resped?lve Y, between the two
second conductor el enents (20, 21). 4. The busbar

2. RFSIRR AR P (LB etoramt er 2o
characterized

in that the third conductor elements (29, 30) of the busbar (8)
are wider than the first and second conductor elements (18, 19,
20, 21), and the distance (33) between the two third conductor
elements (29, 30) is equal to the distance (34) between the two
first conductor elements (18, 19) and, respectively, between

the two second conductor elements (20, 21).

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

in that the third conductor elements (29, 30) of the busbar (8)
are arranged in a manner displaced transverse to the
longitudinal direction (22) of the busbar in such a way that
the distance (35) between the two third conductor elements (29,
30) is greater than the distance (34) between the two first
conductor elements (18, 19) and, respectively, between the two

second conductor elements (20, 21).

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

characterized



in that the third conductor elenents (29, 30) of the
busbar (8) have the sane wdth (36) as the first and
second conductor elenents (18, 19, 20, 21). 5. The

busbar arrangenent (1) as clainmed in one of clains 1

erized inthag a fieldrail (7) is
zggé§§% gﬁ :ﬂ%t e first and/or second conductor el enents
(H%? 0, 21) of the busbar (8) using a nunber of
connectlon bolts (17, 38), with the bolt heads (24,

in tr?a% é}géf n@;:ﬁg%@&%[@t@%ﬁé | y24,aciong d Mnge fmm: (8)
have Tﬁ@eblﬁ‘éer Hﬁpﬁﬁgeﬂ%@t @9) IféF(ﬁ%d ?r}‘f?oﬁgcffflécl acfnn%uCtor

eleméntd o(3, cleraxd,erdlzed in that the connection between
afield rail (7) and the first conductor elenents
(18, 19) is produced by a nunber of first connection

5. Dol sb@dhar andanbemeohnddti @ betaesd alni eng pfi|claims 1
(7 ) and the second conductor elenments (20, 21) is
produced by a nunber of second connection bolts

Char%Q§e§lZ@d The busbar arrangenent (1) as clained in

in tH&ﬂl3151@&d6ma1qhaFHCtﬁ§|Zﬁﬂtéﬂ tbatheh&iecennenid /@r second

8, 38') bolts pare C
cond%FtQ$e g%@%%Fsaéig l@é ?th)jﬁk %¢ Fﬂ%d Sne %§|%51ng @
numbect aoﬁsc&nnéotipncb@rlacst erlized38)i n vhah the boddudteads (24,

39) géfHE”E%rgﬁgege%n,%9&3%&& lfoﬁaeingh§nnggsgéke@8)25 of

e conn t o one anot ns o
thes¢ rmrendieeien e yrpressdss | L8 hel Ui it G t%/1 of the field rail
connections for current conpensation between the

conductor el enents (18, % , 20, 2
c. The busbar arrangem nt’ ( as 'claimed in one of claims 1

to 5,

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 (17’).

7. The busbar arrangement (1) as claimed in claim 5 or 6,
characterized
in that the connection bolts (38, 38’) are T-head bolts with a

square neck.

8. The busbar arrangement (1) as claimed in one of claims 1
to 7, '

characterized

in that the conductor elements (18, 19, 20, 21, 29, 30) of the
busbar (8) can be connected to one another by means of
intermediate pieces in the vicinity of the field rail
connections for current compensation between the conductor
elements (18, 19, 20, 21).



