i /0e3e*\' ZZ[t\\ Xt\ 6\ T\~a =o0ao P ,~9,4 of nw~~~~~ Description ‘
- Gas-insul ated sw tchgear assenbly having a three-phase 5 St eanhe
invention relates to a gas-insul ated swi tch~gear assenbly, @W m m

.for a threegphaggoby Bag1sysggem in particular for nmediunm
t echnol ogy, 10 and having a nunber of circuit breakers (mhlcﬁ”@éw bae

controlled via swtch disconnectors), and panel or cabl e connectlons
correspondi ng to the nunber of pokes to be switched. Gas-insul ate

swi t chgear assenblies of the type defined 15 initially areJm ‘wmwmmmumw

alia, from paeceagpary. document from Sienens AG "Mttel sp en"

[ medi um vol t age systens], Catal ogu,e HA 35.11, pages 16,17 and *@®e2Bot h in

si ngl e bul bar systens and in doubl e bul bar systens, the busbars are in this

case 20 eacﬁaarﬁamgﬂddadsﬂmﬁﬂ@m@egasaasembhwﬂhﬂwfm@ boaairvek-gimdeehi nd

the oth ap S%r? q@g{ves each connected to a further gas area, |ocated
h, he-r

under neda espectlve switch di sconnector and circuit breaker.
Dependi ng on the requirenent, the switchgear assenmblies 25 are provided

Wi th circuibpareakersefgh cpangebton. 5of, pangl. 19{315;13%1].{% ¢ Seetg g%%f o DE

Furthernore, a gas-insulated swtchgear assenbly Is
198 09 839 ASSeflileh HEigisfi Prelagsnt dio¥er & anBhrfceRBASS! WWSR@ nunber

~of 30 bUSbaVs%s%reﬂl aceanpghat echa1hpgetder m@dlhmtmlrtat&\é eRRRFIHI1UYSW t ches,
in a sgﬂgle C ainer. The c rCU|t br eaker s ich are | ocated un gﬁgeath

and ar et Grr 8RGed @YY h2 SEAESKayP T WFERCHLhu ?Fkﬂxﬁrﬁﬁﬁ+ﬁhacﬁﬂr

cont ai ner, abateloddied caliley ceoriduadi i elsyeosmerestrad t 0 ahll t haririsbass vi a
so-cal |l ed gasphlght, oup e it h dul e
coupling dev?cég epen%|%§é§1t éggkl %g&%)gp%%egh%ogﬁggg%nnépgxgp

Swi t chgear &os®gbisivaschgd.ng GR 2f1 00 P 13914 DR - 2 a nunber of switch

panel s are dggi %%mwtte@ %Mﬂﬂaétééjéé%fleé oget hae Wil e iyl e

coupl i ng devi ces. _The object on which the inventian Is based 1s to
consid bIQnPﬁéPéége ?ﬁ@ eXrenr oflﬁﬁﬁﬁlaﬁliétloﬁrFﬁk Fhq cirgEatihsul at ed

]svvi tcr:]_hgear asseamhites, fid\zfﬁlﬂ esakriche Same, ti Fn#&eéﬁ%b&%ﬂuh@gaeﬁ@g&ﬁ vol grre
n this cas ne partil cul ar IStO | t ca ty to expan
the sw tchggg‘F éélgleﬁﬁﬁgggevmlslyg Sty cﬁa&g’lt(?}(“f i’rﬁ n&?ﬁbt He g&29%5% k when
repl aci ng i Aéi \l7duaihd 12 f.undpitbnainelsimegits. bsbendi Rgstemsheandveint i on,
this is achgs%qebybw@awém&&fegﬁqbu sthard- Jareélcq buwé%uf%ar £Mis

accommodat e hermeti cal'l'y seal e ar - nodule wi th area of
t he swidGhgéaFhassemided in separate gas areas which are located

one behind the other and are themselves each connected
to a further gas area, located underneath, for the
respective switch disconnector and circuit breaker.
Depending on the requirement, the switchgear assemblies
25 are provided with circuit breakers for connection of
panel or cable connections.
Furthermore, a gas-insulated switchgear assembly is
likewise known from DE 198 09 839 Al, which has gas-
filled containers and in each of which a number of
30 busbars are accommodated, together with their three-
position switches, in a single container. The circuit
breakers which are located underneath and are arranged,
in the same way, with & number of them in a further
container, are electrically conductively connected to
35 the Dbusbars via so-called gas-tight module coupling
devices, with the number of module <coupling devices
depending on the number of poles to be connected.

Switchgear assemblies having



1.2 the busbars are arranged horizontally in the bul bar nodul e and
~vertically in the outer area of it, 20 1.3 the bul bar nodul e can be
connected by nmeans of screw couplings for panel expansion, 1.4 each circuit
-breaker is arcopopd®t edoiim @rcircuit breaker nodul e inside the sw tchgear
assenbly, and 1.5 each bul bar nodule is electrically conductively 25
connected to the corresponding circuit breaker nodul e by neans of a nodul e

coupling. The conpact, .triangul ar arrangenent of the busbars i he
hernetical | § bﬁfbﬁwlﬁggmg?qﬁﬁﬁm €V PFEGE (ﬁf€% g m ext ent
t he space requucedreqr tageaiendatiitdn thfe trreiuiles beg ol ind hdeebe@®n bul bar

area of the gui tghggar assenplye,! nogomparisen 4o known, suid chdear
assenbl i es, e s Ch panel "0r "panél's is or-are in T hi's way con5|§brably
short ened; sonshderabldy ciorewsgrmdihgl gxsealt! erf phgdiitakivekanms ifor

requireds FULERCIIHN G i &ld Okl EEAYLELT R SRR Lhe: T del e | Y
seal ed bul bar nmodule in the event of a defect 1s considerably sinplified,
thus noticefBig time. YRAYOPOI-~ tisy1wepEired veduseng Ihethife c@$€ati on of

the interruphbonodOf i &hEaPOWEIm SUBP! o arRd nfh1Stei buheoneaddie: Use, ofcscrew
couplings allows the sw tchgear 5 asigggbées to,?e exganded,in a sinple
manner, wi t FSHA Eny et C&orfpt ¥ =S ZWhER1 + 8qBFPEGICEATENE Ocdse of
t he doubl e huabanmsystiess amsc| aivoedt | nwipah entred lbddi?y t HesH varthaflur t her

advant S ar Q eyi-dent_t greater extent in comparison to known
smﬁtchgggr ggg% Pﬁgé.%gﬁf?%F%'because t he doubl e busbar systemitself is

formed fromtwo busbar nodul es, which are arranged mrror-inage

symmet ri cal hXcW&B@nbeStﬁSCttﬂé) QH@eflEQBH?r’t € aRpr axhrately d}% the same 15

type, are |1 kew se each hernetically seal ed, and are arrange
i nterl eavedfo}1PHirge tEREUEEShar area of the switchgear assembly. In
conjunction with the screw couplings, which can be used in a flexible

manner, the_use of the individual | ded herneti cal | eal ed busbar 20
nodul eslSETakéS'sLi t €B68si b?"&s 8rexp59f\é\%teﬁ1e s&ﬁch&&&r""ﬁ’&%ﬁ‘i by he @addi ti on
of additi onhkrswictichlpgnelenlead tiosibahambdgleo wiakeirt he buksbalgearcaassenbl y
out of use.o%ughgegg?%ghﬁ%QQ %%%%$kﬁ§ued arrangenent of the busbar 25

modul es, which are ofherwise arranged ‘mrror-imge symetrically with
respect to éné afBEhelusilrews ante EI¥aANkehenpPrEsodntalhy t Aheeth®si ti oned

switches, whi;gBa2r fohlunet baaahley thiicakad g the Rshar saxrdPropoth, busbar
nodul es to be eqU|pp%9 in an identical manner,
20 1.3 'the busbar module can be connected by means of

screw couplings for panel expansion,

1.4 each circuit breaker is accommodated in a circuit

breaker module inside the switchgear assembly, and

1.5 each busbar module is electrically conductively
25 connected to the corresponding circuit breaker module

by means of a module coupling.

The compact, triangular arrangement of the busbars in
the hermetically sealed busbar module reduces virtually
30 to a minimum extent the space required for
accommodation of the busbars in the common busbar area
of the switchgear assembly. In comparison to known
switchgear assemblies, the switch panel or panels is or
are in this way considerably shortened, so that a
35 correspondingly smaller physical volume is required.
Furthermore, the effort required to replace the
hermetically sealed busbar module in the event of a

defect 1s considerably simplified, thus noticeably



30 and to be operated fromthe front face of the swi tchgear assenbly. Wth
- the sanme arrangenment of the busbar nodules, the circuit breaker nodule for
| ongi tudi nal couplings in 35 single busbar systens can al so pe used for

-1 ongi t udi nagrapndoor @nggerge pgoupl i ng springs for doubl e busbar systens.
Thts results in a considerable reduction in the nunber of assenbly

variants, furthernore resulting - . GR 2e00 P 13914 DF - 4 in econom c,
cost-effectiyv gr.odu iOI’%.. The invention will be explained in nore detail
usi ng an exb’ﬁg}l 9% m6diEft , which is illustrated in the figures, in

whi ch: 5 Fi guretioshaws ehsi deteirewpsfi drhefgasthesatead suppthgead
assenbly w b onents which are essential to the invention, and
Figure 2 Sh%&gkggﬁﬁgﬁﬁg& ew of the sanme system 10 The side viewin Figure 1
shows t he g3bei nygleat @f swaxdearortendsy alihwa t hhee- pisshdeayl e

busbar syst gasuhiGhes Ntd NBe CQIRAJUELAE 8l eaimile | RafGNEPPSA (At the
busbar nodules SML and SM2, whi.Ch are opposite one another wth

i rror-i nag@n¥yAREEy ORfd SOEPAPETYed W feFYge®2d. This illustration
shows, particularly clearly, that the space requirenment for the busbars,

whi ch are not annotated, within _the_busbar nodules in the busbar. area SR i s
oo et T A ot R g aBa R oA ey S Pemd 815 U3REE 3502 SN |
in the fornmpatehhr eelpdsi tion swhdsdesamdd Anethent r abvedtbyeishe are

di scon tor_ dri Tj sqQgi at Wi_t h em al | mmpdat in a
known %ne?vggeﬁﬁe Egn{a?bn%cbrlt?s t:egr areé(éte_gg, m'L\/\,ﬁi C o‘%&ég%ﬁrgd tl'% g%g)é”g]ti ght
manner of tBwitopoekrt hessestdiiesoverTlsils 25s Thbhechresi t theealdoubisdul es

LS... are ppaubded &y ddie i Ui Preakesq af £8mL Ruo BB alS rigmdiat el y
adj acent underneath, and they are electrically conducti \_/elﬁ connected to

the correspBRaFRy &M% cRditHithedPbFEOTSIMagBy FRERELEL CERd Ynp it
coupl i ngs Mkespeassatd abgd 3@ odhelr ,t her Pobeprokhdmaltiedyr & f UthBergaee
i ndi cateES t hat the_ out @ukse gf t he c#r uit brea m)dulle%1 LS... are passed
via the tor FEEFondiTg dabity*Eenn8e LT o RAG E5BHE€ % on?et i ar ea
KR, from whereanhhedpairetemneiwved tabl én33deontteet bosbarwdmda avé ndte
il|UStratedsw§Egh5%%EalEggembly. In conjunction with the screw
couplings, which can be used in a flexible manner, the
use of the individual welded hermetically sealed busbar
20 modules makes it possible to expand the switchgear
assembly by the addition of additional switch panels,
without having to take the switchgear assembly out of
use.
Furthermore, the interleaved arrangement of the busbar
25 modules, which are otherwise arranged mirror-image
symmetrically with respect to one another, allows the
drive kinematics of the three-positioned switches,
which are functionally linked to the busbars, for both
busbar modules to be eqguipped in an identical manner,
30 and to be operated from the front face of the

switchgear assembly.

With the same arrangement of the busbar modules, the

circuit breaker module for 1longitudinal couplings in

)
wr

single busbar systems can &lsc pe used for longitudinal
and transverse coupling springs for double busbar
systems. This results in a considerable reduction in

the number of assembly variants, furthermore resulting



- ~ ~R 200f1 P 13914 DE - 5 Figure 2, which shows an approxi mately
- transparent front view of the switchgear assenbly, illustrates in

particul ar the busbars SML and SM2 which, if required, can be connected at

.the side bygreapsoobr ttheiachHew 5 couplings-SK. .. for panel expansion to the

first and second busbars SS1,2. Furthernore, the functional breakdown of
the switchgear assenbly into the busbar area SR, circuit breaker LR and
cabl e connec¢tion area KR is shg in particular, and the parallel

el ectrical 1D E6RRGEEFonCoF ke {ERE G PXPMEHHES SML, 2 to the single
associ at ed thectntrehteakewimdie dxplaiday imemdpabliethiizbasiaygsaam by

means of the_nodule couplings MK .. can.be seen, 200Q P.13914 DE - 6
Pat ent d ai ﬁEeTPEﬂrﬁas-eﬁl%’&qﬂe@& 'SWi q'%Jhcd—learlEélssJé'rl“r%1lJS%{{t‘rl%\g/fa%g %ﬁsbéglse 5 for a
t hr ee- phaseflbghbes,syst eimichi:n particul ar for nmedi um vol tage technol ogy,

and havigng §i§ﬂg*eeg Obnbldsculd bLegeer sibnhi dy cappbe gatioldadedg switch
di sconnectorsj, and panel or cable connections, corresponding to the nunber
of poles to be sw tché¥itThoeRar actsmsAY bywihe fBPPERI nForeLNsNés. 1.1

each bulbar system i syageanpdaiaddnt ia 1hegratiLaldversealed duy bar nodul e
(SML, 2) within a bulbar area (SR) of the switchgear assenbly, 1.2 the

busbars areFafPaRgéd REPPVFoRt aFIORY W ite Of5 YRR BEM SOt P SML, 2) and
vertically in the outer area of it, 1.3 the bul bar nodule (SM, 2) can be

connect by. means .of screw couplings {SK . f or panel _expansi.on, 1.4 each
ci rcui tleogr eiﬂgr F%dﬁcc‘éh%da%rédpélr’? Ti rﬁcuis iig brtg’%elgaﬁﬁdﬁ]iséllﬁfd.l.)

i nside the switchgear asssebbyy anidh 1a5 eackéebphbae nibulible ( BMBLRAYX i S

| ectricall i:vely t t LNg .Gl i k
modul o (LS. 2 F e e i T e ET R, oy 15 e P ht e

swi t chgear #W&sknishe baghsy meshares 1L @ndre¥2 phybé choabte dBHNSdIt Sy st em
in particul ghef @hoMBEIrURFHUH heiGe- dLCIEY © dyymA8eriayhag az enwremngla 30
circuit breakers %Whl ch carhbe 002L rolled via switch di sconnegéoérs%(, and
panel of° cabPESESRA¥ES- ons P or r & BBﬁ&irﬁ{jltOBt Atfrber PGF PGS be
swi tched, cbaeaeleri zathtby thiee $phtoewirwgnfiesdmeres: for the busbars,

which are not annotated, within the busbar modules in
the busbar area SR is very small.
In that the switch disconnectors TS..., which are

20 generally in the form of three-position switches and
are controlled by the disconnector drive TA associated
with them all, are accommodated in a known manner in
the common busbar area SR, which is sealed in a gas-
tight manner of the top of the busbar cover SA.

25 The circuit breaker modules LS... are provided in the
circuit breaker area LR, which i1s immediately adjacent
underneath, and they are electrically conductively
connected to the corresponding switch disconnectors
TS... by means of the module couplings MK... associated

30 with the poles.

The figure furthermore indicates that the outputs of
the circuit breaker modules LS... are passed via the
corresponding cable connection KA into the <cable
connection area KR, from where the panel and/or cable

35 connections, which are not i1llustrated, are installed.



2.1 the double bul bar systemis fornmed fromtwo bul bar JJ nodules (SM,

- SM~j, which are arranged mrror-imge symmetrically wth respect to one
anot her, are each hernetically sealed and are accommpdated interl eaved (?)
.inside a bughapoavea (SRi4i pet he sw t chgear f - ~GR 2000 P 13914 D~E - 7
assenbly, 2.2 the busbars are arranged horizontally in the busbar nodul e
(SML, 2) and vertically in the outer area of it, 5 2.3 the busbar nodul e
(SML, 2) can_be connSct ed b%h ags of screw cou I|n S{SKt %lfor %nel
. expansi on, Br9YESch?¢ir EHtt br 83RYP i §%acEBRES éf“? &PPE eaker
nmodul e (LS frpninsiicer t b€ et cd:ngaachgeaenialsysenmidf,, 1Dlm5teathsbtmbar
nodul e ( SML I Cth{L d i togt pond| ng
circuit bregéé}ﬁ?’rﬁlggﬁ tt(}{ agd%ﬁo%&n gg%s\éo aﬁglogﬁﬂe&gou II’%%{ %Ife%ts : :
The gas-i nsafat ek sworgiegdRd a@‘Serﬁh%/ &3 d¢l abm@ﬁwspapéntﬂ@alsmrﬁ“br 2
Charact%ﬂzegu{axlheg fot | owi g f eadade: 3 ntsfi%nm{@u'thebr@@k@e Ul es

(LS...) are arrangéd in a compn circuit breaker area (LR)_in the
SWi tchgear secaBdentiiuysbans. pAPEL, A3?. Agthegorg, the “functional

F A]9( e% pi ]rtbrb@%z%ﬂmc"é(ﬂ cahea] sl Eﬁﬂlgélaﬁa]éfé\sﬁrﬂﬂ}ﬁahiﬁbcﬁﬂlﬁ@] eajskRlrcal cal ca
ca] ca] ca] ca] ca] ¢ n
"y relwr nﬁ%ﬁ?’] cgj% ca%%ﬁ%‘éh} %}r %kg a]C@g b?cac} g)al]ecafgl]”%ngéfEal‘?]ref] calcalc

a] ca] cal] ca](Ra]ltsa]siajma] ta] pa]:(:a}:ua]aa"a] cad| 28 " peradiel ( eliedtri@al0%hh& ()
-f, I FG! 10%&' @
10kKI e 1OBRREPELOR. 1 O P B (2 SR R G RO ()12 F oG ()-1
FG' 10%(\/& ginple |aﬁ9=ocp@medllcym%wmee}<ez@ml(€) 1@ '10%@Rr(the
double busbar system by means of the module couplings

MK... can be seen.
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‘ 1. A gas-insulated switchgear assembly having busbars
5 for a three-phase busbar system, in particular for
medium-voltage technology, and having a number of
circuit breakers (which can be controlled via switch
disconnectors), and panel or cable connections,
corresponding to the number of poles to be switched,
10 characterized by the following features:
1.1 each busbar system is accommodated in a
hermetically sealed busbar module (SM1,2) within a
busbar area (SR) of the switchgear assembly,
1.2 the busbars are arranged horizontally in the
15 busbar module (SM1,2) and vertically in the outer area
of it,
1.3 the busbar module (SM1,2) can be connected by
means of screw couplings (SK...) for panel expansion,
1.4 each circuit breaker is accommodated in a circuit

20 breaker module (LS...) inside the switchgear assembly,
and,
1.5 each busbar module (SM1,2) is electrically
conductively connected to the corresponding circuit
breaker module (LS...) by means of a module coupling
25 (MK...).
2. A gas-insulated switchgear assembly having busbars

for a three-phase double busbar system, in particular
for medium-voltage technology, and having a number of

30 circuit breakers (which can be controlled wvia switch
disconnectors), and panel oY cable connections,
corresponding to the number of poles to be switched,
characterized by the following features:

2.1 the double busbar system is formed from two busbar

(@

modules (SM1, ©SMz), which are arranged mirror-image

{a

symmetrically with respect to one another, are each
hermetically sealed and are accommodated interleaved

(?) inside a busbar area (SR) in the switchgear
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means of screw couplings (SK...) for panel expansion,
2.4 each circuit breaker is accommodated in a circuit
breaker module (LS...) inside the switchgear assembly,
and,

10 2.5 each Dbusbar module - (SM1,2) is electrically
conductively connected to the corresponding circuit
-breaker module (LS...) by means of a module coupling

(MK...).

15 3. The gas-insulated switchgear assembly as claimed
in patent Claim 1 or 2,
characterized by the following feature:
3.1 the circuit breaker modules (LS...) are arranged
in a common circuit breaker area (LR) in the switchgear
20 assembly.



