R 98 P 4039 DE -1- Description Met al - encapsul at ed,

gas-insul ated sw tchgear assenbli-es with gas-filled containers 5

The-i nvention rel ates to netal -encapsul ated, gas- i nsul at ed swi t chgear
~assenblies, incpaosi ®ul4a3 9 OF medi urs vbl+ age- technol ogy, having switch

panels with a nmodul ar structure, in which three-position sw tches and

10 ‘busbars ar rr jointly in a hernetically seal ed first swtch

area and ci rcuﬁfa%grrg"%%g%g are arranged in a hernetically seal ed second
- switch area one behind the other, with the busbars being connected to

~the circuit  yRELGAKSISHGA L) NESs D SBBNS Pf shDEchHEEE- RASERDET &3O
switches, the circuit brl_)eakers being provided wth a correspondi ng
nunber of cabl ¥ihsKHiaggsifded GoRdaingTs of cabl e connections, and the

switch areas being bounded by pressure-relief channels. 20

i chacar assl | o St VR ELLoYd A VoA S s ol Lo
zur Syst enf dmisilated dwsitidiciegaar assanhl ies, betwneparsystiaxf arfiolry]
]Ici)reg?ndi ngETgh }égltclh{(qa??ﬂt :‘éogiLchlr eﬁé%%é&g?%éggysLg\?/’miflég%éfai}%g?%gseglesnﬁ %Egsiggre
equi pped wit h giodglarorstgmaiiurepusizarwhich three-position switches and
l 10 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
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
known 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
gas—-filled containers.



W th 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 anot her and nust be physically matched to
one ~ anot helGR d&pendiGap diE t he requi ren2nts. Furthernore, DE 44 45
06 Al has disclosed switchgear 35 assenblies in which the t hree-position

swi tch and therhe Eﬂf&ELﬁogigﬁgﬁrs iR d %Qldge cﬂnaEQe %H@%g anQ§ﬂHm

contactor, are in each case acconmodate
cont ai ners. containers,p. are coRaechede- b@sf@h%n bsu/ﬂha:nﬂas Whnmlthaénee

l ocated in the arrarﬁﬁﬂi Aidiple RS COMIRGlRI ko el h%oht&%la%%smw&fa alg
arranged conpl et g{gm de the cont al ners via so- al l ed bushi ngs

whi ch pass thr & PEPHERIF egiiBRSD !?%ﬁstEErEBﬁPaﬁgﬁwﬁﬁ?ﬁé §&gionght
manner. Fur’ herof tHeus heorgtsa iafeer Pr o des l@asheld;@t\erméﬁﬁéen OfFutr*&%er
nt ai ners cakl| nnec ns
glcj)ppl : ed from ?)ﬁlg'thg %S dgar% % e cé%ldo hugt\p{% 28ﬁ'ﬁ§ct |r8ﬁ§°§‘re°§cc§§’§| bl e
via gas-tight lsesiviaigersn 18orhe theontcdlabe. connkegtiibins,caseéhicachagk the
cont ai ners gengrialehy RAss l}.edl &4%m St ﬁ qﬂ_hg Whhﬁ? 185 & a/g-,i gn'g% such
e

t hat -t hey are gas-tigh and onto V\:hl C ug connect
can be pl ugged COPPESHIPNS oiaréxaﬁﬁﬂ%siﬂfkal%xtvélanaga%ohwht bUShlngs on

10 the front face.
In this case, each of the containers generally has at
least six bushings which are welded in such that they
are gas-tight and onto which the cable plug connections
can be plugged directly, for example via external cone
15 systems. Depending on the requirement, surge arresters
or cable test sets may then be connected to the cable
plug connections.
The containers in these systems are thus hermatically
welded and are therefore metallically closed without
20 any seals. Welded switchgear assemblies of this type
are subject to very stringent requirements with regard
to the design and the quality control accompanying
manufacture, since faults which occur require very
costly repair work not only in the final test phase but
25 also later during operation, in difficult cases, may
result in complete replacement of one or more switch
panels in a switchgear assembly.

The object on which the invention is based is to

30 considerably improve the concept of the physical design
of these metal-encapsulated, gas-insulated switchgear
assemblies and, furthermore and in particular, also to
simplify the actions when faults occur without,
however, constricting the highly advantageous

35 characteristics of these switchgear assemblies in terms
of their life and their operational reliability.
According to the invention, thié is achieved by the
following features:



15 systens. Depending on the requirenent, surge arresters or cable test
sets may then be connected to the cable pl ug connecti ons. The
containers in these systens are thus hermatically wel ded and are

t heref ore net aGRi eal py40B8s®B wi t hout 206 @y seal s. Wl ded swi t chgear
assenblies of this type are subject to very stringent requirenments with
regard to the desig _ . i : I qﬂggﬁﬂy' g ;

manuf act ur e, s?hge ?§S|?£§%%i§%%ég§%% %§8ﬁ$$%£€é?§§ ] co;%.ya%%%%?%daork

. not only in the finghet énotfisseibuthes esReeEie fiFFhg Sopdih | 8Reagn

difficult cases, maygontrofi®ed byl B sgRBhEt pusdpPaggnent of one or nore
' ] assenbl y

b
switch panels in a sw tchgear ) The object on which the
i nvention is baséd P§e55u§8'6gﬁéﬁéer aﬁn@&ﬁroJE”ihgﬁE%ndngSBf gratch
physi cal design agkakhesgenetplovdnizaps Wadatls gase nsohes tde swi tabbear
assenblies and, furthernmore and in particular., also -1 ' e
actions when faultshsg&BP\M%fﬂﬁﬁ%sgﬁreré%éggﬁqf; c%%g%Fi%f§ngggiL¥ﬁég
hi ghly advant agesast3bncheowet emiisthi canofaitthesvtdakt cijech dssefibeees in

ternms of their |pf,g-and their operational reliability. According to
the invention, this s achieved by the foll ow ng features:
- 3- 1.1 Lré t khee- pushings sarechesoHided rArgedaarbhgitdemodule

10 coupling devices,

Switch panels structured in such a way allow the
switchgear assemblies to be produced and maintained in
functional units which are less complex overall.
15
The switch areas are in this case provided in a
particularly advantageous manner with bushings which,
as gas-tight module coupling devices, allow these
switchgear assemblies to be assembled and disassembled
20 with virtually no additional effort relating to the
insulating gasses. This also applies, in particular, to
the replacement of individual components in the
switchgear assembly, such as the three~-position
switches or the circuit breakers, in the event of
25 defects, in which <case in comparison with known
switchgear assemblies, only the defective part need be
replaced. The use of standard module coupling devices
as a gas-tight connecting element between the wvarious
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.



.One another in the respective first switch areas controlled by a
singl e push rod, 1.2 pressure-relief channels for the first swtch 5
areas are provided towards the outside, each havi ng a
pressure-reducgrg9osf rubp3larperesi stant - 4 - section cover with an air
outlet which is free upwar d, 1.3 the bushings are provided by

gas-tight nodule 10 c i dgvi it.ch S ctured
in such a way gﬁ?oﬁgpﬁé CA%%th(:%ﬁhﬂggég%%prgs§#%%%e%%%ﬁﬁﬁxé?%%déy
mai nt ai ned i n the topet rodalthenipre sghirshr reld dfesthanmgdl efonvieral $witish
The switch are e i S e Fgedy, partegl aply 1
advant ageous ngﬁﬁgg'migﬁighsh?ﬁés a%?%hg ?é&%gregg?x?ght nDS%IeS%%ﬂ%Iing
devi ces, allowprpksgtion s\kech@ear adkefbieds tIRIEEsefbred aRBPACE

di sassenbl efd 20t rubtlirki bEudhkkenawadehyearabssembaiksrel ating to the
I nsul ating gasses. This also applies, in particular, to t he repl acenent

of individual conponents in the swi tchgear assenbly, such as the
t hr ee- posi ti onSlighsiwt clheslidhieidhe netraliddndapailertsed, n ghs-evsuladvings
defects, in which e_._l ar.i ' ; I, 1 ear
assenbl i es, onfvlgﬁggggieg ngbggg? hgggegSthE Fé%??@é&? {%gqﬁgg%ﬁ

st andar d nodul .&ouphenghaee-positionaswitghes igte aorarged nglengaide

between the vari 0USgne HMtiHdy a{#3%hid é;é%%cq\?e medubar i ugedagesi gn

~of 30 the switch panels in a artlcqlgP% npl e manner.
three-position swtERBEXodArenbyr @ girghgeBughok§si de on another in the

~first switch apeg, pkesauikargediwftNchannleh® r Aoyt | adhep! afierof tBRLEtch
contacts parallel to the front face on:the “‘Hﬁb panel and,
correspondi ng 35 tREFECO, FfeqiiT¥ G v 9¥ag§%ﬂl § ns?arfidfon ©#5Pune,

allows themto be ohawahgd jeoi iresdyre-ateduaialy, sifihkt-arc-resistant
15 section cover with an air outlet which is free
upward,
2.3 the bushings are provided by gas-tight module
coupling devices,
2.4 the switch panels have a hermetically sealed third
20 switch area for accommodating the cable bushings,
2.5 the circuit breakers in the second switch areas
are connected to the cable bushings of the third

switch areas via the module coupling devices.

25 These switchgear assemblies differ from those mentioned
above essentially by the additionally provided third
switch area, in which the cable connections are
accommodated - separately from the circuit breakers. As
in the first type of switchgear assembly, the switch

30 areas, in this case the second and third switch areas,
are once again connected in a gas-tight manner to the
module coupling devices, so that the advantages
mentioned initially apply to a greater 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.



control mechanisns with a push rod. -4- The panel cover,

whi ch bounds the first switch area at the top, and the pressure-relief
channel for the switch panel, allow the safety requirenents for

per sonnel (BROt9ECtH 3% DE be satisf+ell —despite the conpact 5
structure of these sw tchgear assenbli es. Slightly nodified

met al - encapsul ated, in ati i t chge £ Les %ovi .t he
. follow ng feat 3} es:rcg.&ﬁg 2. TH% he t r%%tz?)%%\%‘%:s\on gémf?ﬁ%egp{é%e a?r_angceégus
al ongside 10 invemidomhottthd ¢abledouehpedsipeyfFeataini bekhadisgsrnal

control l ed by &chegkenpdskibad as ?cﬁajﬁﬁ@&sqw-ﬁghgﬁtﬁsf@dg@ﬂgg?h,fOranf&"e

first switch reas are provided towards t I _ .
havi ng a pressm?rxé"-err&i’acicr?dl,e f‘%ﬂﬂp’}e-%nrsesqsst%ﬂm@ in patenk Yrpdbver with
an air outl®t which is free upwar d, 2.3 the bushings are

rovi ded by gas-tigh ul oupli ng_devi ces, 2.4 the switch
Banel s have a ﬁgr met %ngg-“lgﬂyeglga S¥1%Ed 20 gas ln§0ﬁi€‘%ﬁdar easf"&!tc gear
accommodat i ng elsseydliesbushbrge, swilch thmaméXsui tader eafenstionbidy

second switch 3r8a%connected! etgonn@%;&ﬁzd 2 -8 16aP! ebQé’Shiﬂ%ss,Of the
third sw_ tch areas via the nodul e coupling devrces.
following features are provided according to a further,

10 particularly advantageous refinement of the invention:
5.1 the switch panels of a switchgear assembly are
connected to a number of gas-tight section
coupling devices, corresponding to the number of
busbars,
15 5.2 the section coupling devices are physically

identical to the module coupling devices,

The module coupling devices of an identical type allow
the switch panels, which thus have a modular structure,

20 to be joined together to form the most widely differing
switchgear assembly versions, in a simple manner and
without effort.

The invention will be explained in more detail using
25 two Figures, by means of highly simplified exemplary
embodiments, which are illustrated in the Figures, and
in which:
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



25 These switchgear assenblies differ fromthose nment i oned above
essentially by the additionally provided third switch area, in which

t he cabl e connections are accormpdat ed - separately fromthe circuit
breakers. As GRi3B thelG3F DE type of swrt6hgear assenbly, the switch 30
areas, in this case the second and third switch areas, are once again
connected in a gas-tight manner to the nodul e coupl I ng devices, so that
t he advant ages contaigit idreedswitch apayebppFyand a gonedher ewticch mrtehese

swi tchgear asseygy i€s. fgﬂﬁ @%%E%ﬁ%@%gf‘ré;s%%g% ntxr@réﬁo QviﬁgSI coupl i ng

devi ces are . equi W ea5| accessible
transforner deW&ss 'Pheoiﬁtl§ﬁae herfé‘%%qacwyar%%%led switch ares-R1 is

Accor di ng tO px&d)\i&mdigﬂﬁu&.her Gip;ﬁ'@ﬂeﬁ}te@lon()fof thes switdVgRhbon.gst he
cabl e bushlggs cone connections. as claimed in

|
patent claim tn(%?/?d:%ont & nFB |nt ré%or‘ﬁ‘?é&ttl% SEiEFEeRePTn ¢

claim4. 5 a11en logmted - enca:[hs.lsl aetveﬂ;ch gnsai and ajaad beS\Moh(tfir@qaretd
i nt erconnected -

[ h I f t al |
fo CTorm so oot edeipss ot P de Bush Zroa’ | HHY he., GPEEeEPENTGS: de
accordi ng to abugbars SSio p‘mdltimawoyomdiyahealgebuealkjn peaket elvitlht
i nvention: areh IRIE Sy ﬁf@vf’@ﬁ&l §n0fth§ S.L\Mv}:e@%lﬁsgfmkﬁlgr Switch

a nunmher_of gas-tight sect
annected f& panel SF, é%gether with the circuit breakers LS, cable

bushes KD and connector sockets SB located in it.
Furthermore, it can be seen that the switch area Rl is
bounded at the top by the fault-arc-resistance section
cover SA which, in conjunction with the pressure-relief
15 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 wupward in the
direction of the arrow. The metal mesh inserts SM
within the section <cover SA indicate 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 R1,
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



cbuplfng devi ces, corresponding to the nunber of busbars, 15 5.2

the section coupling devices are physically . identical to the
nodut e coupl i ng devices, - The nodul e coupl i ng devices of an identical
type all ow GRh@8s\Wi &3 pdkel s, which thus-have a nodul ar structure, 20
to be joined together to formthe nost widely differing Swi t chgear
assenbl y VS| @Randrd et P GBLRgheANdn tnd EHOH! & T081oida1 colle
invention will be explained in nore“deta usi ng I gures, by neans
of highly S|onFFP§é%€%€%EIar?5 shofpodi nents, which are illustrated in

t he Figures, and I n which: Figure 1 shoms a right-hand fronL Vi ew
of one possi bl fi_nenent of MAtCh ar assenbly wth two
30 EB&raFéd§W|W&ﬁ r8§s %ﬁ?chswé§c anp58 eeff and “of anf;onm

t he side view skhaitionalhe fluafther switch panel SFn T&miﬁ@rﬁb@ﬁ aozthﬁ .
o 1957, SRERY SR ng spone viol 'S5, M Sssel AR sHaes
switch areas. as arqﬁgﬂﬁ%&dﬁ@thscaeﬁtenﬁ‘ﬂWﬁMQhub&mchﬁsemhlpfhavdagal-
encapsul ated, gassidsykatedrswaheheeah asserhbY coMiddtion of the two
) switch areas Rl, R2 to the module coupling devices, of
10 which only one module coupling device, denoted by MK,
is shown for the sake of clarity, it can be seen that
the switch panel SF is connected to the further switch
panel SFn via section coupling devices, of which only
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.



-6- contains the switch panel SF and a further sw tch panel SFn

to forma swtchgear assenbly version having a bus ties. The first
hernetically sealed switch area RL is provi ded in the upper region of
the switch pan€R S8 P 3a3ydikher with the 8hree-positi onswitches DS..

(whi ¢ch are located in this swwtch area and can be co IIed \‘by\
means of a push rod SG and the correspondi ng busba(rjg, mﬂa’
second, hernetl swi tch area R2 is provide

region of this svmet%h%?%ﬁgsnel SF, together with the circuit br’eaK’er ,
cable bushes KD and connector sockets SB located in it.

Furthermore, it canyRg Seghddatuitdiesw tch gggfng{gb\é%d bg (E%%.g% L.t he

top by the fault-arc-resistance section I n"conj Gncti on
with the pressure-r @3SPlS &Sannt? DR2FfilEH1BEssdoR hr%%‘éhumhevgﬁdtta@ﬁf

panel SF, 5 delibajeitelolops,r | Bavihg hokiO@sseanel st hRieNed efbddlar
fault out of the swi tch panel SE upV\ﬁrd in the direction of the arrow.

The netal mesh i nsettEMUTEr wifhi KRithe tRERSTRISIGIRRr sWatchemi éade
that, in 20 conj unmsmmﬁshelam t Arrahgedal $eiptDyi dias @or hé&ﬁl@ltd.lclany

heat di ssi pati on, e%.rli%td t erﬂsrg ngﬂi RL gﬁo\%tsnld)n is %th O?r%gﬁgfgf ggt ed in

the event of a fault gure &pl i ng
devi ces, of which arr@ﬂﬂl?yedonénmﬁjuIh@rm@ﬁlplcarigydesecbedss;dumm el tiche

sake 25 ofp C|ar'tﬁmedﬂEhe'§ehﬂﬁ@0£ﬁg oRherVK 1w1€ﬂ“éhedﬁﬂéﬁgrs eing

connecting the first and second swtch area Ri, one ano _
such a way that no §&% necheshded et gkecuit ﬁlr@@é‘eﬁétv@em buehhegaebiycal |y

seal ed switch ar eaSmBh,ns of REhbetm@@—bbginéw tsai RS, Rlne REiekLAG
when the 30 switch SF is fitted, en it |s removed. These

nodul e coupl i ng devPcF?? SenRFEg haPr?HéP@ i s¥EPE 2| ofigEreaRynAdsd f or

any additional effonumbelratofigcable bushings for connection of cable
15 connections, and the switch areas being bounded by
pressure-~relief channels,
characterized by the following features:
1.1 the three-position switches (DS) are arranged
alongside one another in the respective first
20 switch areas (R1l) controlled by a single push
rod
1.2 pressure-relief channels for the first switch
areas (Rl) are provided towards the outside,
each having a pressure-reducing, fault-arc-
25 resistant section cover (SA) with an air
outlet which is free upward,
1.3 the bushings are provided by gas-tight module
coupling devices (MK).

30 2 The metal-encapsulated, gas-insulated switchgear
assemblies, in particular for medium voltage
technology, having switch panels with a modular
structure, in which three-position switches and
busbars are arranged jointly in a hermetically

35 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



the gés ei ther during assenbly or during disassenbly in -—_the event of

mai nt enance. 35 The nodul e coupling devices MK are designed i n such—a—___
way that, if necessary, they can acconmodate current J ‘lnﬁmﬂ
transformers SERIEH ghetP3h Bhe form of toPotrdal core : ,Mlﬂ‘lﬂlml
shown. The side view of the switch panel SF and of an 5%addi ta .
further switch panel SFn can be seen to the left al ongside the front
view of the switch mansls bt the dhrdiergRislMided 46 CORALE RngWdiGhaAY
assenbly havi ng a buys tie. Ip--addition to the connection of the two

switch areas Rl, R2RWFARFSodRPEReouprrivgageyi ¢esth of 2 10 coxmrepopsliyngone
nmodul e coupling devimsnbedenof edabyeMbushindgs gFheWkdrifeddi®rsake @fapble

clarity, it can be seen that th wi tch, panel SF is connected to_the

furt he?/ swi tch |§§r?é1ecgﬁh°qﬁ’a %Ibcgttrslb‘?‘n %%ﬁ‘?]? nJ*aRYi g%%?gopo\%ﬁfi@ﬁl &y

one i s shown here, amtssimensildehycHaanéllmse section 15 coupl ing d(l\a/l\g cez

FK have the sanme ch | St cqupl ing devices an
Qgﬁﬁ&ﬁgﬂ légﬁlﬁg;tgf(fég%éqgkq;%eé£d%

are physically identical tot an be qupecﬁ/\ﬁth current
transformers SW- a2 -ilndiths dihreqrpasictiemeswiychésr (DS) arasaremmged

pur poses. 20 | alongside one another in the respective first
switch areas (R1l) controlled by a single push
10 rod .

2.2 pressure-relief channels for the first switch
areas (Rl) are provided towards the outside,
each having a pressure-reducing, fault-arc-
resiétant section cover (SA) with an air

15 outlet which is free upward,

2.3 the bushings are provided by gas-tight module
coupling devices (MK).

2.4 the switch panels have a hermetically sealed
third switch area (R3) for accommodating the

20 cable bushings (KD),

2.5 the circuit breakers (LS) in the second
switch areas (2) are connected to the cable
bushings (KD) of the third switch areas (R3)
via the module coupling devices (MK).

25

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

.§.1 the cable bushings (KD) are equipped with
30 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:

35 4.1 the cable bushings (KD) are equipped with

integrated external cone connections.
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Figure 2 shows a further, netall-encapsul ated, gas- insul atin

sw tchgear assenbly, in which, in contrast to the swit mm“&“‘mm‘m“\
shown in Figure 1, the cable bushi ngs KD are acconnodaa W s o
separate, thirGRD8 Fi4Q3FP HRa R3 in the it ch panel SF. As can be seen,
the second switch area R2 is connected not only to the first swtch
area Rl but also to the third switch area R3 by the nodul e coupling
devices MK. Inghis -~ —erl &P he gahl; i20S |.so be
repl aced, 30 wt houtﬂﬁyavildr?fgfatlo ee?(r:cessl'_{ltea(t#ee&f'i rgié%orl%ssteﬁgo%%fragagﬁtﬁ%gﬁ%rs
switch areas Rl, Rpa@ssemblies as glaimed impgppetof) Rphgnt claims 1 or

Met al - encapsul ated, 2, as gastl nell@itetht clikEoed 3 or 2 am$sgnblies,
in particular for nedi_um voltage, .5 hnol ogy havi ng switch panel s
with a nodul ar C%arascttrq.fclt%rde,bx &%iﬁi%ﬁﬁfpﬁ%ﬁww Swi t ches and
busbars areSarranged .jloi ritley iswatdier npahedkly (SF) of seal ewitichgleag t ch
area and circuit bregker e d.in a hernetically seal ed
second switch 10 %. arnﬁejal%{)nésﬁ)ehiarﬁ?t Eé&g?%g?? Vot hatﬁlém%)&?rba?g §&ng
connected to the cirdaht weadan soepbinhi dgeitys (FK), comeasponiinie
three-position swtekeshd MRindC W busbars, Preakers being provided with

a correspondi ng nunber of cable bushings for connection of cable
5.2 the section coupling devices (SK) are
10 physically identical to the module coupling

devices (MK).



15 °  connections, and the switch areas being bounded by

pressure-relief channels, characterized by the foll ow ng features:
1.1.the three-position switches (DS) are arranged al ongsi de
one anot her inckhegrpspesdpibe first 20 - 11 - switch areas (R1)
controlled by a single push rod 1.2 pressure-relief
channels for the first switch areas (Rl1) are provided towards
t he out si de, ac each having a pressure-reducing, fault-arc- 25
resi st ant SEC%IOH cover (SA) wth an air outlet which is
free upward, 1.3 the bushings are provided by gas-tight nodul e

coupling devi Cﬁétémnc §Qla2ed T@%s%@@'l&%@am&rﬁjbar gassémsUlesed
sSwi t chgear artlcular for nmedi um vol t age
BLbER-FoRER

technol ogy, ha¥ih gﬁFf A& 5nodul ar structure, in which
t hr ee- posi t5 on sw tches and busbars are arranged jointly in a
hernetical ly 3 ir ch_are N ers

arranged in a errretl eeI t‘:-\':L(?)sneal Jgé %\é\%%ndtg %eﬁ&q' %J&Lﬁéulb‘; orffe b %I nd t he

other, with thénbudbsed b@lwng_chgear cERAREgtias it o dthe mart:wwl@r eaﬁ@rs via
bushings by  pedium voltag® technology, having switch panels with a

modular structure, in which three-position switches and
10 Dbusbars 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
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 In the switchgear assemblies, the three-position
switches (DS) are arranged alongside one another in the
respective first switch areas (R1l) controlled by a
single push rod pressure-relief channels for the first
switch areas (R1l) are provided towards the outside,

25 each having a pressure-reducing, fault-arc-resistant
section cover (SA) with an air outlet which is free
upward, and the bushings are provided by gas-tight
module coupling devices (MK).

30 Figure 1



.means of the three-position switches, the circuit
nunber of cabl e bushings for
connections, and the switch areas being

provided with a correspondi ng
connection of cable
‘bounded by 5

foll owi ng features:
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pressure-relief channels,

pressure-relief channels for - the first switch
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characterized by the

2.1 the three-position switches (DS) are
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rod 2.2
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1129 stant sect |98 chdrow\)
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outlet which is free upward,

2.3 the
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(MK) . 2.4 the switch panels have a hernetically seal ed
cabl e bushi ngs

third switch area (R3) for accommpdating the SA
(KD), 2.5 the circuit breakers (LS) A

switch areas (2) d tro~TTeTcant

the third switchjareas (R3) viaith
(MK). 25 3. |The netal-dpgdpsul ated, pas}if
assenblies as cl g MmN pat én ' P,
foll owi ng featur 3./l the jcable

wi th 30 I ntlegr at ' cong connecti

net al - encapsul at 4d, ' d syitchgear
claimed in patent] cl ai 2, char
feature: 35 4.1 RN dable  bu hRigs| (K

I

A

e

R2H

sFn/ sr/

SF-/



thegfated external cone .connections. - 10- 5. The

- metal -encapsul ated, gas-insulated sw tchgear assenbl i es as
claiqred in one of patent clainms 1 or 2, as well as patent clains 1
and 3 or 2 and 3, characterized by the followi ng features: 5
5.1 ,the switch panels (SF) of a swtchgear assenbly (SA)
are connected to a nunber of gas- tight section coupling devices
(FK), correspondi ng to the nunber of busbars, 5.2 the
section coupling devices (SK) are 10 physically identical to

“the nodule coupling devices (MQf2 98 P 4039
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