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Met al - encapsul at ed, gas-insul ated sw tchgear assenblies with gas-filled

. containers 5 The invention relates to netal -encapsul at ed, gasi nsul at ed

swi tchgear assenblies, in particular_ for nediumvoltage- ggqhaplm havi ng
switch p&ReP§ Wi 932 Mbdul ar structuleT in which three-position swtches

and 10 busbars are arranged jointly in a hernetically sjmmmﬂ“m W tch
area andpeiskc@Uipt ilbreakers are arranged in a hernetical ummw

switch area one behind the other, with the busbars being conpggted to the
circuit breakers via bushings by nmeans of the three-position 15 sw tches,
t he ci rculen:alir—emlaamﬂsnﬂmn@,pr@alsdadsmlahea sottebpenad ngssemibeieof cabl e
bushi ngs f(%rh %n%ctf ‘_{OH onnectl ons, and the switch areas being
bounded by pr €ssure- re anne 20 S\Mtchgear assenblies of the type
defired initially are knovvn fromthe docunent A. Aufermann, et al.

" Schal ta%@geniﬁ@m&w r deZ Wk oSy Sttt %Ew ehéwpgsatig%% ass i es become
a systemfam.ly] fromETZ, Volune 118 ugust 1, 7, pages
1625 19. ipspdddiaty o iidigeami r%ﬁ%‘ﬁrﬂbl%ﬁése éw té’ﬁ‘g"g'alr nbf¢®es are

equi pped maidifuns i Vell €a s - deuhhelbyghans.vivig hsweaedh Spagbgsbmbﬁ{ deing
accommodated with the respecti veglgﬁegégom tion switch in a separate gas 30

area. ThBOGHRd & & THHtH Trer 57 a F§BORAEHPEd S S SNt %er and
nustlbe phpdiaca | yrevteirachged ojeimnby hen, adebpenmendcal liyhes¢£lpd rements.

Fur t her 6. DE. J4: 45 00:A1.0as (5619560 sl chogar 38 Assabljes in which

the threé- p05|t|on SWi the circu ase in the form
of a vac@umeticarly asealed ea@qnoreéséwa‘é@bnﬁﬁéat @dlet dwpdtired the gas-fill ed

cont ai nelgn¥0A0H the Bdsbard0 veand) ontFeO8dPed03hPrircuit

breakers via bushings by means of the three-position
15 switches, the circuit breakers being provided with a
corresponding number of cable bushings for connection
of cable connections, and the switch areas being

bounded by pressure-relief channels.

20 Switchgear assemblies of the type defined initially are
Xnown from the document A. Aufermann, et al.
. “Schaltanlagentechnik wird zur Systemfamilie”
[switchgear assemblies become a system family] from
ETZ, Volume 118, No. 15/16, August 1, 1997, pages 16-

25 19.
Depending on the requirement, these switchgear
assemblies are equipped with single or double busbars,
with each single busbar being accommodated with the
respective three-position switch in a separate gas
30 area. The gas area containers are directly connected to
one another and must be physically matched to one

another, depending on the requirements.

Furthermore, DE 44 45 06 Al has disclosed switchgear
35 assemblies in which the three-position switch and the
circuit breaker, in this case in the form of a vacuum

contactor, are in each case accommodated together in

LT
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gas—-filled containers.



- 2 The three-position switches, containers, are connected arranged
conpletely outside the containers via so- called bushings, which pass
-through the upper regions of the containers in a gas-tight manner. Further
bushi ngs are prow ed in the lower reggion of the containej obp@ cabl e
connect i §Rs ARhifcH ° g’re B kewi se suppl ?ea from the outside, V%I I e cabl e plug
‘connections are accessible via gas-tight bushing on the front face. 30 My
2002 whi Theartehtesapesdithohocatiadhes ,t hehLont airreerboaateedonnectteel to the
bushars WG HLANICY SOMRIGLELY Ut shde:hOe GOObALDer guyiR Sgro The

t hree-position sWwt'ch are Tocated 1nthé containers,are connected to
t he busbars angiesh Mpalrerfeﬁiged Qe de eltghet)utcsmealm%r-‘eonvaa nes&-via so

cal I ed bughings, M@sﬁbnﬁessuthftrc@lug&awetHeB%hreeet@n%PgteII hf’e%%'ﬁé" ners in a

gas-tight manner. Further bushings are provid wer region of the
cont at neP< f dheq hec%‘htb"t‘b“%’éﬁneé’t‘l ofis, IRARTEAIEEe MAWLe stippthed fromthe

out si de, piiHiggEabla | Yo sonact iioh ane aClCcﬁﬁézt bllaegd@ngaéftlehé bushi ngs
on In this case, each_of t conta ers ener J, has a c&ﬁSt si x bushi ngs
Ohi ch ar ARARIEE D SEOR IS L hEgPAFe SO o SThi RIS he cabl o
pl ug condeddewars: canppelptﬂug@emmdlthectdnytsi@e exanple cadlextplwal cone
syst ens. '- n e i t r ar, er . l e fest sets
may t hen onnrelgtée)datr% télgggg%)?)gf%l uvglsatzjo %esctti ?ﬁtt §H§E3§§$a| nxters in

t heskd syﬁwla?ret tfage hermatically wel ded and are therefore netallically
cl osed wifthoul; any¥ageal SaMel gedepui [c“d}&%rne%%seﬁph@é‘ﬁﬂg BTHS'S lype are

subj ect to very stringent requi rements with regard to sign and the

qual i ty c&ftStol Sh¥cONpaiydsy il a%%%lré’Eléiieﬁice’-’T aBPEl Whiach BReYr require

very costdpe rsi¢igwt Kan@t ofBbYywhichhenhgi l&ablieeﬁildd”laé@ubélétﬁé§§ | ater
during operat|0n in dlfféilcultlcase ma%/ result ef%g)l ete repl acenent of
one or hF t BhUBERE S3T5SE 19w ity eRFamR %n‘BIli‘:}‘ BcFORR which the

i nvenyi orsysstebmedDependmgn@lnde:rtﬁd)l yequprevent he swmepatrnéstdﬂm physi cal
design of zt hé‘éﬁlge*tg' teNGARS Ul A edy, cgagyd ”é&tlr?é&f’ @‘A‘tbc*t%eearc%fg”b' | es
and, furtherfore and in particul ar, also to si the actions when
faul ts oddg viiatret idnwever, const ricting the hi ghI y advant ageous

char act erysd | £5n@hinbhESE W 4ELGERN RSFRMD 1 &S thilst Aidmnof 1 dhely |ife and
their operational reliability. According.to the invention, this | s achi eved

by the fNgHRHgaPEat dFes: thetﬁ%ﬁ prgsad lpeally _cipsgey whbhout 10 15 20
25 120 they h@@elBQSIWéD@e@Wsmft%g&I’a& aﬁéee@snhalsortgm e ignet ot her | n
t he respectlve }];I rs% SwWi Ver ar eas. coenrtro angisngJiet ush ro
pressur e-Fel | FP¢RaANECs Y THe 9T svmqt]cﬁ areas arergr%?/%lﬁ towards
t he outsitde, tdach desdiary angr esbear eqmeblut;yngcort*aml aFecomsasyamny section
cover wi thh @ k£, Pl | eéu‘ﬂf@e‘?hfééltfée%ﬁ%@r doccxlr?’ Eé'@uPH?h'J?Q are

provi ded by gas-tight nod coupl I ng devi ces, pan s strluctured in
such a Wfattbmr%%léweéhgéat agéénbm &8e 5lwelprt<ﬁﬁrc &Rl PaF ntained in

funcpponall 4 Lavel chuaiggl @perGaTImEX oMerdld£ichite: swakel , argag are in
rovided in a particularly adiantggeous manner Wit h bé\?ShI ngs

this case

whi on as TRETT g iR EEbeusRPRGREan Y s B FOR (TBoBosR tEREE

assenbl | garnol Heimsseshi edhgaardasassehbled with virtually no additional
effort relating to the insulating gasses. This also applies,in
particular,to the replacenment of individual conponent in the sw t chgear
assenbl y, Bieh okiedie Whpothafhs  ithet héng@ntélas 66 t hesedr cubt bPeakers,in

t he @tﬁentc&ﬁsﬂ@é%M hﬂp%béhtﬁés%oh@eﬁﬁﬁwltf’r@ djéﬁd@p%ﬂ\?ﬁchgear
assenbl i es, onl the defective rt need be reg ?ﬂF The, use st andard

modul e co%’i)ll %FevF‘@é?lTﬁé‘c% Rt&Faasdarelfny §dca§‘él’b?16%%l’éd in a
particul aasyemidvaes agadys fiamairmtideh dushingpawhichlargs ag]aa:tt@ht nmodul e
coupling deV| al I ow t hese SWI tch gear gs i be a | ed and

di sassenbf e”dp fh Vi rht ual ‘?‘gén% add| 8nal Fa'?fg%)t r%%lca% ngw ER¢ ?h i nsul ating
gasses. Thiswavep, appld@sstiyctpard i cultélre t ontiblyepl a@@mrmta@éousndi vi dual
conpggeent s, i pa Lher sutt chogar tﬁeéemglwx,t% o atstgeenttmfees POsi L ppg swut ches

or the CIFCUIt breakers, in the event o efects,in which case I n
conpari soff mF?ﬁlknéhﬁesﬂBFcﬁﬁéaF a8eEAbEPBaLoAPY 1ERé ldéNect i ve part need be

repl aced. Jbeovgengf d andar di st £o€OURINIRG deViLEsi @fed §9S- thaht
connecti n’??ﬁLement et en the various switch areas inproves the

modul ar - st9LEPUTEY AgerY ghesf



30 the switch panels in a particularly sinple manner. The three-position
swi tches, which are arranged al ongside on another in the first switch area,
-are arranged with the rotation plane of their contacts parallel to the
front fac 058 ? ?\Igng 5§ panel,. and,.correspondi ng 35 thgpayigy 2RI re
only a s tg tion vol une, aIIovvs themto be operated 10| ntly by
“rel atively Si rrpl e control mechanisnms with a push rod. GR 98 P 4039 DE _ ¢
- 30 May 2002 The pamele-eorditlanhisoh hthagisatdeakirasgeshialoingsiate at t he
top, and the pbagsulfsdirld elnChanCle {Ec I9eSWilyat PaREtcnald g he saf ety

requi renents for personnel protection e satisfied despite e conpact
structure of tREBEreMleehfyar S486HS iReEh JqYht |y nodifi ed

met al - encapsul gredsugasriensylrat idia i< hoeas. agrenbleies tpr auj dey he
followng features: 2.1 the threeqposmlon swi tches are arranged al ongsi de

10 on€ anot her 3Ff2fhe 3EEs pEIANEE] r stO%IF Eeh EPBas “8SFEAS e®3F a singl e
push rod 2.2 phessuge- rel |;ﬁfe§é\aﬂé}ei:§d\ﬁ@1n@he ffialig it ~-e\Wd-de sireasn@r e
provi ded tovvards Rﬁhe out sj de & %h haV| n aoqltelssture reg\,\zl ng,

faul t-arc-resi gtant oI5 $2C¢Tton ‘cover wi 5 ulPaC w2 T5%9 1 ee
upwar d, 2.3 thapbaghi.ngs- are provi ded by gas t| ght nodul e coupl i ng devi ces,

2.4 the sy gchtggnebﬁslﬂq\ﬁgéa gg,@rre%rga,l il seal dgtaly gg’l?é&s Rt Cﬂuie area for

accommodat i ng the cabi e bdshi ngs the cir |t br second
switdf areas aF@UPIARSCEEYiCESrhe cabl e bushings of the third switch areas
via the nodul e coupling devices. 25 These switchgear assenblies differ from

t hose rren oned above . essenti al I t.he additionally praqvided third switch
ar ea, \%(Hﬁ&ﬁ h&205BPe E5ANELY ﬁﬁ’és/ dfe E8ESrmidatt cisléﬁh Ry from
t he ci rcuswllnrcaa_;leerrs ashenbl idwe t6r bk tgmﬂ:lmj‘ecsvwmd:hgaahtaiﬁ%@|m t he

switch 30 t hi. ca; he se ond and third areas, are once
again conngggggolnﬁqa gégst %ﬁ thrraanrﬁ:“er t%oé“plecfhlo %%%rﬁrr ng devi ces, soO

t hat the advant ages nenti oned initially appl y to a greater extent to these

swi t chgeappasseilia g\s aFQL SMeasur eqent (RULPOSES e t?, Og,lgﬁg@ullen caypling

devi ces are equipped wth correspondi ng, easi I transforner
devi ces oREIILIEULIE Lyini 22 AFRA’OUS FTRMARE 2(’56 hgpwghmap3eipgeh, 5

Accor di ngatso @d;,\g;tmh lagﬁ;oulsndgajldlerw§§lmgt hideviagent i an,locwhe waaddee bushi ngs
may contain, i nterna conecnn ction S, C n patent, claim 3,
and ext er &I & 3 orHet o as |rre%559ﬂ1%p]a‘?%n?ngl gl‘r‘?\af eérr']:i d

nmet aI2Qanca1p$|lnI avedrugadyi nmsul atdetita\artadhgeérfoa:s;senbllatasnghotsa suti¢ ch panel s
are functibanahlt il Yubaunectist ¢ 4058 0LBLePaEal LRI RYS (UGS, g, fol | ol ng

features are provi according o0 a 107 pa PErcaIcar vant ageous
refinementhgf theprlagemenbn: of 1 individeeh paMEPONEnts switt\chg’éa?r assenbly

are conne@micth@e@munagge%lgas t5gBh segd i ORHOUPNIG LYPHL/S on
correspondi n busbars, 15 5.2 the section coupling devices

e nu
are physi G4 gﬁftqec?enﬂ caF fo FhECHDHUIRERBEDFFng Hevilks, SR hodf e
coupldhg defieess,of an iwenthcakatygpe ial | oczbmlb\mm\bhchwmahel SnowMr ch t hus

’have a ”D%wf¥bﬁ8€é¥“é§§%mblies, only the defective part need be
replaced. The use of standard module coupling devices
as a gas-tight connecting element between the various
switch areas improves the modular-structured design of

30 the switch panels in a particularly simple manner. The
three-position switches, which are arranged alongside
on another in the first switch area, are arranged with
the rotation plane of their contacts parallel to the
front face of the switch panel .and, corresponding

35 thereto, require only a small installation volume,
allows them to be operated jointly by relatively simple

control mechanisms with a push rod.



20 to be joi ned together to formthe nost widely differing sw tchgear
assenbly versions, in a sinple manner and without effort. The invention
.W Il be explained in nore detail using 25 two Figures, by means of highly
sinplified exenplary enbodi ments, which are illustrated igp ip§ Ebogres, and
i n whi chGRFRi%urke 410191&/% a right-hané front view of one possible refinenent
- of a switchgear assenbly with two 30 separate switch areas which, as can be

seen fromydheshide ¥beurshawacan bUih@tdseft{he| §lk9tt ke ifremm Dfe £ s t chgear
assenbly with a bus (ile whi |l e FI%UI‘E 3 Y-YS godgé)t;led swi t chgear
assenbl y W& FoRy (IRLethfit BEFPFUFRAERLABENCPERINE Lad!® FFYLFeR 1 shows a
frontm}n @wrayld swdtelou ewrm‘ am erma‘:tpmﬂe&tadtsgasornswéﬁé@ﬁlnéwhtchgearh
assenbly, contains the switc
panel SFpr\A&ecnf r‘t her SWI kF%h paan DE%EnC?todte a SW ?'Shge%? MRR%enbl y

ver sion sviuny wrdust tilesse Thel fe¢hgeahezseemnbhliey.seal ed switch area Rl is
provided in the upper region of the switch panel SF, 5 together with the

t hree- position swtches DS. (which are located in this switch area and
can be cétrditley byoRRARedof MGtBLSRNFGRSSGRtES t RS DR ®8hRRERGg busbar s

SS..., awltﬁau@@&p%s&%m$ Cﬁié\h@@atﬁéi ﬁmtehlage@ee%ulr%sprow ded in
t he Iovver regl of this swich anel

t oget her 4\n ﬂ the circuit
br eaker s 4°S, t}bﬁ%ﬁegokbth?t‘a EB EEEFSr a§8c LETeq R PRSI ¢ .
Fur t her nor e, |dnecaanb6heeer1rt helie t e speicttdlvear Ar & issviteindedeas the top
by the fault-arc-r ect v whi ch, in conjunction with the
pressure-reli ef® ri%xeahfa%t%g?}‘?i %\H&@ pésg}és?@%rough the switch panel SF,
del i ber ateld) qaresssrehechief gaskernehst hdosverrheof flfsul tswitchf the

,Switch panel Shaipyargdein Hhgydhkget teaaefdst e rl I Q¥4 g et @l cresh
inserts SMwithin the section cover SAindicate that, in 20 COI’]] unction

therewith, thimuRS pRovPAESSESRTE8HYRdNTy heRU i SRTpa¥eohStaRt t hat t he
perspgnel protesdt Don i edvdd ywethecedahn ther eventwifcra fiaul fredhe Figure
al so shows a nunber  of nodul e coupling devices, .of which only one nodul e
coupl i ng devi c‘ep‘i’%rghown for the sake 25 of cl arity, and is denoted by M,
this devizes coﬂn@ctbmidn@sfiaﬁé gnebwiagand sy tagds -at BehRl, mdBule® one

anot her in suc at . o gas exchange can take place between the
hermetical ly sealll%g/f1 l%?séas Rl, R2 between these switch areas Rl, R2
ei t her Wraamthfeheoswt:d;bhppaaes BEVEs af ihegegtine lhersdaléed tehoved. These
modubg coupl i n&uﬁ@é’l‘uC§§e§“f89%’é@or%@&a£bﬁéethé BQbh@nB%h%ﬁsnee‘j for any

additional effort relating to the gas elther %ﬁ assenb or during
di sassentd ° i ntE e CdrEnt tof PRaR ke Bharide. ths 'Isr%c ulse'ld‘&@pl‘?ﬁ@a%iew ces MK

are designed ifrsuebnacwdyd s ,théd Beeessadyshidgy 68N tARCONNDEAt e current
GR98P40 002 .t ansforgeag §W designed in the form

of toroidal co?‘el‘fDE‘énif%?ﬁeY? E’)&% TRAWNS TREPSH FEW"EF "t he switch panel

SF and of an 5 additional, further switch panel SFn can be seen to the |eft

al ongsi derr’ié‘&fEQ%FMbEE"rOEsEQﬁﬁﬁ%EC@ﬁ%@ m EhdEE ér?é’igx‘?g' to create

a sw tchgear as us tie e connecti on of

‘the two SHeER @rse@mlallm ba tHee n@dtstnetl&mdthmgpéeweesi Brigd which

only one gpdedle cawphi ng ideviwae cienghed bypVK iomhown diy theesake of
clarity, it can gggggen that the switch panel SF is connect ed to the

further SHTeEHY SFnS@Péréf-ﬁétliyoﬁr@ﬁhﬁlhiengfln‘”eq)‘}’ctesbr%‘? ShF ch®dnly one is
shown herin ahe isidevotiggebyoFKswikesgesactaomedbl gpuplhengsdeveises FK have

the sgme ghafacter %"h'l%s Ahd ht%emgé‘cg%SOHR' i 0, 4 %‘“ S K a0

physi'cal I'y Tdehti Cal Y%ém and € equi ppé curren%j gt ansforners
SW- as iadkcanee -aganlrt h@oeaﬂ@tMylnf@r met:x@hﬁnmapUEgom.tlze)

module coupling devices, so that the advantages
mentioned initially apply to a dgreater extent to these
switchgear assemblies. For measurement purposes, the
35 module coupling devices are equipped with
corresponding, easily accessible transformer devices

outside the switch areas.



Figure 2 shows a further, metall-encapsul ated, gasinsul ating swi tchgear
assenbly, in which, in contrast to the switchgear assenbly shown in Figure
. 1, the cable bushings KD are accommpdated i-n a separate, third 25 sw tch
area R3 in the switch panel SF. As can be seen, the secongd gt 2boarea R2
i s connegredsnet 40mloy oEo0 the first-ssitch area RL but also to'the third

- switch area R3 by the nodule coupling devices MK. In this way, if required,

t he cabl ushi.ngs KD can o be ace . i ut i ng_,t.0 access the
first or%scg&gﬁdr}' as-%qleaaaés\%\? tg%g%(rg‘g%s Rg?fgg.ewekggpat legDn Ogtatlurﬁs 30 May
2002 1. Mevantércapdilaatehlegdsusningat sdyseenthdeabcddseimtienslin

par 1 cul 8bnf0r cBRALUELKAL! age (ELMRl @ NBUIAG S WELERLD paNElgywi th 2
nodul ar structure, iIn Ich three-position Swtches and busbars are

ar r anged SESiektIal GPNE IKEMARGIHATY oA TeF stnshwEeRtaféaiBnd -circuit
breakers are arranged in a hernetically seal ed second switch area one
behind the other, with the husbars bei ng connected to the circuit 10

br eaker s ¥ a bf]‘seﬁiaﬁng§n5fpr?é§ﬁ§:e ’ the gﬁgfr'é'é’- §§%n switicHesd®adhe circuit
br eaker s abaiemtp l{dreavi detiosiet h awtochespoadéhyg nuaber dofuroathd endlishi ngs f or

connect i gn,.qf; Galle.connegti ongyand Jhe. sdeh greas belpg boynded by
pressure-rellé:foc annel s, 'I5 characteri ze y the followmng features: 1.1
t he t hr edoddsiniingn fdtwies {DS)pareidefangedrdioggdicde ofwertmat her in the

respggt | \é%gtiiré}laﬁgy%gasﬁérgﬁiﬂé Coptrahded by @h@“%yéggigmz

pressure-relief chann e first swmtch areas ( areée provided
t owar ds £hé ot dévWisgbh PaRehy LhbréssGlVetFBEREFngeSFaMPLYardt® esi st ant

Eec':]i on cover dO%ﬁec?M.dédl; agoai {a_ Olﬁ?h@bgwp ¥ i S?;‘agegigmﬁ/arcge%;lﬁ(%ﬁ hte bl
ushi ngs are provide as-tight nodul e coupling devices o ei ng
the case that CtOrPéﬁf:'i”r%tgﬁgﬂc%'s%ﬁ%‘?ﬂ’i%ﬂ‘@oﬁﬁartﬁ nf’é’m%’%f M R2) are

connected in eéacdbaxase to a nunbér of nodul ar coupling devices (M) which

correspo tq.the 21 _of - POSi t] isco ct D nd the
secolﬁ% sv%mqt%ch%choér}pagggrrg%?n( R2‘§&|5§fle’8 ipgee?ﬂyﬁ%tsh agggnbg}?%él%% ][a% bushi ngs
(KD) 30 whi ch igtanteispondse ttde Heodiwhderowpl g cdevipeeakers (LS) . 9 30
May 2002 2. Metal -encapsul ated, gas-insul ated swi tchgear assenblies, in

particul ar for medi umvoltage technol ogy, having switch panels with a
nodul ar Sthudtedele i GORALERTt Rtdd SFSsiTh ofn shEBR&S2dnF YRR ik XO%r e
grranged gHd Ml yedr @aﬁ@lﬁmhﬁﬁﬂ&hytﬁrlseabeél faidlhb‘ddLﬁLVaixt draieguand circuit
reakers are arranged in a herngtically seal ed second swt area one
behi% tl"r—epg?%e}?l ht?%%t%ﬁggg?s%BéWnaj%@om?&;t @&4]e§¥\égel€$?ﬂﬂq br eakers
vi a bushimnwgs:dhywgeransseenmblg tveeetposj t iilon swidticlpdss tmbheneirr cand br eakers
bei ng prQyi e/vis%pf&tlo correspondi ng nunber of cable bushings for

cab [

connection o € connections, and the switch areas bei ng bounded by
pressure-relief channels, characterized by the following features: 2.1 the

t hr ee- posprd onngehtehas S Bake afgaiuesd aiangsd e datane apoiter in the
respggtlve flcgst swi tch areas I('?Rl% cg}ntgg&nlled.b?é a Quag rod 2.2
preséur e-T% | EF LS Anel RY t BFARe PFr S cATEPEAELERL) SEFP Wi ded
towards témoaitmsénies, eabhchawirey id Jpressatred r edutheg Fifqulds arard esi st ant
section cQVerl i n:.
Figure 1 shows a right-hand front view of one possible
refinement of a switchgear assembly with two
30 separate switch areas which, as can be seen
from the side view shown on the left, is in
the form of a switchgear assembly with a bus
tie, while
Figure 2 shows a modified switchgear assembly with

35 three mutually independent switch areas.

Figure 1 shows a front view and side view of a metal-

encapsulated, gas-insulated switchgear assembly, which



20 (SA) wth an air outlet which is free upward, 2.3 the bushings are

provi ded by gas-tight nodul e coupling devices (MK), it being the case that

. the first and second switch conpartnents (Rl and R2) are connected in each
' case to a nunber of modular coupling devices (M) 25 whi g gy 28p2nds to
the nunbéR 6B tthrd@s8-9adl ti on di sconAnéctors (DS) and the secong swi tch
conpartnment (R2) is equipped in each case with a nunber of nodul ar coupling
devices (MK) which corresponds to the nunber of circuit-breakers (LS), 30
2.4 the swnteldnsartdles svivecha prarevet $Eakhg sedhed heli o iswilt csbaraelea (R3) for
accommagieng d e, 6ADk € o04£RhAYS (6semn 11 A0 My 2099325 4 g & cul

br eakers (LS) In the second areas (2) are connecte e cable

bushi ngs EERB): of1@ h&1tAFr dedmatcls aridass erFdy sy ited n%ﬁﬁ?epéouml ng
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channel DK which passes through the switch panel SF,

deliberately carries the hot gasses in the event of a
fault out of the switch panel SF upward in the
direction of the arrow. The metal mesh inserts SM
within the section cover SA 1indicate that, in
20 conjunction therewith, this also provides corresponding
heat dissipation, so that the personnel protection is
fully effected in the event of a fault. The Figure also
shows a number of module coupling devices, of which
only one module coupling device is shown, for the sake
25 of clarity, and is denoted by MK, this device
connecting the first and second switch area R1l, R2 to
one another in such a way that no gas exchange can take
place between the hermetically sealed switch areas RI1,
R2 between these switch areas Rl, R2 either when the
30 switch panel SF is fitted, or when it is removed. These
module coupling devices MK ensure that there is no
longer any need for any additional effort relating to
the gas either during assembly or during disassembly in
the event of maintenance.
35
The module coupling devices MK are designed in such a

way that, if necessary, they can accommodate current
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one is shown here, and is denoted by FK. These section
15 coupling devices FK have the same characteristics as
the module coupling devices MK and are physically
identical to them, and may be equipped with current
transformers SW - as indicated - in the same way, for
measurement purposes.
20
Figure 2 shows a further, metall-encapsulated, gas-
insulating switchgear assembly/ in which, in contrast
to the switchgear assembly shown in Figure 1, the cable
bushings KD are accommodated in a separate, third
25 switch area R3 in the switch panel SF. As can be seen,
the second switch area R2 is connected not only to the
first switch area Rl but also to the third switch area
R3 by the module coupling devices MK. In this way, if
required, the cable bushings KD can also be replaced,
30 without having to access the first or second gas-filled

switch areas R1l, R2.
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in particular for medium voltage technology, having switch

5 panels with a modular structure, in which three-position
switches and busbars are arranged jointly in a hermetically
sealed first switch area and circuit breakers are arranged in

a hermetically sealed second switch area one behind the

other, with the busbars being connected to the circuit

10 Dbreakers via bushings by means of the three-position

switches, the circuit breakers being provided with a

corresponding number of cable bushings for connection of

cable connections, and the switch areas being bounded by
pressure-relief channels,
15 characterized by the following features:

1.1 the three-position switches (DS) are arranged alongside
one another in the respective first switch areas (R1)
controlled by a push rod .

1.2 pressure-relief channels for the first switch areas (R1)

20 are provided towards the outside, each having a
pressure-reducing, fault-arc-resistant section cover
(sp) with an air outlet which is free upward,
1.3 the bushings are provided by gas-tight module coupling
devices (MK), it being the case that the first and
25 second switch compartments (R1 and R2) are connected in
each case to a number of modular coupling devices (MK)
which corresponds to the number of three-position
disconnectors (DS) and the second switch compartment
(R2) is equipped with a number of cable bushings (KD)
30 which corresponds to the number of circuit-breakers

(LS) .
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5 sealed first switch area and circuit breakers are arranged in
a hermetically sealed second switch area one behind the
other, with the busbars being connected to the circuit

breakers via bushings by means of the three-position

switches, the circuit breakers being provided with a

10 corresponding number of cable bushings for connection of
cable connections, and the switch areas being bounded by

pressure-relief channels, .

characterized by the following features:

2.1 the three-position switches (DS) are arranged alongside

15 one another in the respective first switch areas (R1)
controlled by a push rod

2.2 pressure-relief channels for the first switch areas (R1)
are provided towards the outside, each having a
pressure-reducing, fault-arc-resistant section cover

20 (SA) with an air outlet which is free upward,

2.3 the bushings are provided by gas-tight module coupling
devices (MK), it being the case that the first and
second switch compartments (Rl and R2) are connected in
each case to a number of modular coupling devices (MK)

25 which corresponds to the number of three-position
disconnectors (DS) and the second switch compartment
(R2) is equipped in each case with a number of modular
coupling devices (MK) which corresponds to the number of
circuit-breakers (LS},

30 2.4 the switch panels have a hermetically sealed third

switch area (R3) for accommodating the cable bushings

(KD) ,
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3.1 the cable bushings (KD) are egquipped with

integrated internal cone connections.

4. The metal-encapsulated, gas-insulated switchgear
assemblies as claimed in patent claim 1 or 2,
characterized by the following feature:

4.1 the cable bushings (KD) are equipped with

integrated external cone connections.

5; The metal-encapsulated, gas-insulated switchgear
assemblies as claimed in one of patent claims 1 or
2, as well as patent claims 1 and 3 or 2 and 3,
characterized by the following features:

5.1 the switch panels (SF) cf a switchgear
assembly (SA) are connected to a number of gas-
tight section coupling devices (FK), corresponding
to the number of busbars,

5.2 the section coupling devices (SK) are
physically identical to the module coupling
devices (MK).



