;e3e| (66T{N 1 SPECI FI CATI ONS GAS- | NSULATED SW TCHI NG DEVI CE FI ELD OF
INVENTION 2 8 F E B The present invention relates to a gas-i&ﬁ&ﬁﬁﬂ@g 5

switching d \mmm\m el ectric station such as a power plant and a
swi t ching st ' ND OF THE | NVENTI ON A wel | - known conventi onal

gas-insul ated swse®i ng apparatus is disclosed by Japanese Utility Mde
Right 10 Publication No. H 03-39310 (1991). _This gas-insulated sw tching
apparatus is of a 1+1/2-switch arrangenent in which oppositely-di sposed
paral | el busbar connecting lines are arranged perpendicularly to the
busbars. Busbar units of three phases constituting the main busbars are 15
arranged al nosgpeaIpacalriiensi n t he side outer than the ends of the
connecting lines. To reduce the installation space of said gas-insul ated
sw t chi ng devi cas-tosveraEp eWiteHaNGs ®EMIWE cati on Patent Lai d- Open
Publ i cation No. Hei 08-47125 discloses a 20 vertically-placed breaker units
whi ch consti t uFEELPe OFOANTFENTAYNI | nes. However, this configuration makes
the gas-insulated switching device taller but |ess earthquake-resistant.
Therefore, the gasTihesprassntswnvemtigndasladt et this gagrelnmmpd atrd be
installed in a 25 height-limted location. In other words, the gas

i nsul at ed®swi t EWikEhABE devéret fPs ay RIeGLHE shatiqpssich as a power

plant and a switching station.
BACKGROUND OF THE INVENTION
A well-known conventional gas-insulated switching

apparatus is disclosed by Japanese Utility Model Right
10 Publication No. H 03-39310 (1991). This gas-insulated

switching apparatus is of a 1+1/2-switch arrangement in

which oppositely-disposed parallel busbar connecting

lines are arranged perpendicularly to the busbars. Busbar

units of three phases constituting the main busbars are
15 arranged almost in parallel in the side outer than the ends

of the connecting lines.

To reduce the installation space of said gas-insulated
switching device, for example, Japanese Application Patent
Laid-Open Publication No. Hei 08-47125 discloses a

20 vertically-placed breaker units which constitute the
connecting lines. However, this confiquration makes the
gas-insulated switching device taller but less
earthquake-resistant. Therefore, the gas-insulated
switching device of this type may not be installed in a

25 height-limited location. In other words, the gas-

insulated switching device of this type is not available

O
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2 8 FEB2003 - 2 to an indoor plant or an underground substation.
SUMVARY OF THE | NVENTI ON A representative object of the present iny&htdads
is to reduce the installation space without increasing its 5 height. The
basic features of the present invention are that three horizontal breaker
units are connected in series by the connecting |lines each of which is

di sposed perpendicularly to the main oppod tel y-di sposed busbars 10 and
that each of the nmains has busbar units of three phases along a portion (
stud ) rising fromthe end of each bul bar connecting line. In the
description of

t he present invention, the end of each bul bar connecting
li ne means the t@nc?rgfl Rk 'atnt1§rbladblé”}f&aﬁg”ﬂ1r’é1%qpsﬂiﬁtb’é?ni n the
breaker units j elo ed _at hoth ends of the busbar connecting line.
Mor e concr et el %%Rﬁ{eﬁﬁs ?Q}ﬁ:ie ISWEN&FF Hhe encl osure of an gasti ght contai ner
constituting the pawer breaker bl ock.t.owards the main bushar. The
horizontal power bredi&HESRITTAGE SRS @beggk@FeﬁﬁPE %ﬁ8§@¥d§§-ﬂﬁght
cont ai ner constit yti t r. hrneaker block is.placed _horizantally, that
is, the centra&oa%%gpoeegﬁgpg §Ffﬁéﬁ$lg8nﬁgﬁﬁgrwﬁggﬁg i Z8ht &P ARG éFéctric
contacts gn th%eg%§ﬁ§jght container are horizontally separated. 25 The stud
rising fromthe e of the bul bar connecting |ine conprises a bul bar
connecting unit and,J e t lﬁngl re . of -t
cont ai ner facing tg”!t%g%%&%bgrg.gglf‘%gsbéfbar g%ﬁée%écnf%{x}zt@gtt?%é %hghérr%?%

bulbar i 2 &zef BoRI03ntad MANEL APRES LELYCdhdded s BYSBATLP! the

busbar connecting unit or 1n the the mai n busbar connecting “unit. A
plurality of buysRakcs@RReGHGNG iheBesacfnokeyRlagedsaiopgotbg main busbar. 5
The present invention can suppress the physical height of the gas-insul ated
swi t ching devi gergendieulasgr teoBnecha g bppesSitERy cONSHOSed eshidtyars

hori zont al power breaker units. Further, the disposition of the busbar
units al 699 t hanst thlst Wdadho fi e admstiwes dudbafr thietbushahrée moasesct i ng

| ines can reduce the dinensions perpendicular to the nmain busbars of the
gas-insul at ed $dionghknpexever e sdnvd )c5Aségdehr oy thre endspil eatch o shrite of

t he gasi nsul ated swi tching device. For connection of the adjacent power

br eaker units,CP@“&&Fﬂ§gsgéﬁ6'upright fromthe ends of the power breaker

its . | th d br eak It nected.b K
Connect i ng uni & whiidh SBENAFFEEPESO V2l (THEAPCBRFDE FREPRGLPRont R has of
th dj t i L t :
vort chl part s orober e ahet BoheRilnd IRRLLROAT Y e B A The

encl osurkof thecgasnbhghin&aial BRELEONSH ik i@ alie Bheakepn bbRakeof the
power breaker unit. Further, "the adjacent power breaker units" neans the
adj oi ni ng two Qbckhedeapayeth neiaker tine kaisdirceoanhectdngetied. i Mare
straight 25 line. In accordance with the present invention, the power 2 B
F F B 2003 concretely, it means the end of the enclosure of an gastight

container constituting the power breaker block towards the

main busbar. The horizontal power breaker unit is a power

20 breaker unit whose gas-tight container constituting the
power breaker block is placed horizontally, that is, the
central axis of the gas-tight container is horizontal and
electric contacts in the gas-tight container are
horizontally separated.

25

The stud rising from the end of the busbar connecting
line comprises a busbar connecting unit and is connected
to the enclosure of the gas-tight container facing to the

busbar. The busbar unit constituting the main busbar is



-4 breaker units are connected by neans which rise upright fromthe end of
the breaker units . In other words , the power breaker units are ¢@8rfitdcfBd
by- a breaker connecting unit conprising vertical and horizontal units.
Therefore, the 5 distance between the adjacent power breaker units can be
reduced. This can further reduce the installation space of the

gas-insul ated switching device. Basicallysz-a line |eader line is vertically
connected to a part (or a breaker connecting unit) between the 10 adjacent
power breaker units. Only one leader line is connected to one breaker
connecting unit. In some cases (particularly when he | eader |ine conprises
a main and auxiplated loppsitelyt v Itdederailni hesbeanolietbenbhesbed t her et o.
In such a case, one of the vertically drawn-out |eader lines 15 is drawn
out horizont al |goredsingubét wer peridiecside of ot idhmadh s Hagadennéd¢hing O one
of two leader lines is drawn out between respective busbar connecting
lines. For exarpiit. oAepbirahity eddershdmeensect ppg tiides ¢an behpkaced dr awn
to a place between the first and second phases and one of 20 the | eader
lines for the skl Hirl R&iT PYsthedes are drawn to pl aces between the
second and third phases . There are two ways of draw ng one of two | eader

lines away from thel®g IH’é'resle@édJe‘PV?rﬁ‘fém Hﬁﬁﬁwrﬁ?é the slﬁcﬁé Reightni se
al ong the main bushar and dra %: der line in gagg EI 5. to the man
busbar and therf s ol AT~ i bRARhc ARG FRESRE! APDECBAPUSPaZ § F & O
Z003 - - I d th t I

s 10 aggor S80G5s Mkd NS LSRRt LRKanL oo WhsRc LYo pbsader | nes

are smultaneous(?ly1 diPace brea GRit & a breaker

connecting unit, mé/;{}f'?xofurh vem@ﬁtfw @ﬁewalgﬁagfﬁlwk?e b %@mr

horizontally 5 a romthe oth eader |i1ne or horizont y to a place

bet ween phases ¢f; 1@ 1BHg0ENe GAUIRCHR DEN IHiRRSrdaRf eng. ot thel @sledr | i nes
can be sinultaneously drawn from between the adjacent power breaker units.

Thi s can raducecdriredh Spndeaeeseturefedyde aprodimenbtisharsepperdicular
gas-insul ated 10 switching device Further, a transformer unit is connected
to a portion betawrdre mhéndojsioErsg ofowbe daseakerulatied swaktchhagsdendiad t he
breaker connecting units. To suppress the power breaker unit from

i ncreasi ng t he Py standeqranihty dihe Hastaldasicnsgpraredoswibentag-devi ce,
this invention dlsposes the transformer unit in a space between busbar

uni ts standi ng DHFHRIPERIE G ik d8YdCSsure of the gas-ti ght contalner

whi ch constitutes t br eaker unltzéf t he %omert reakerbun ﬁ RIEF
DESCRI PTI ON OF THE ‘?%A B o8 BEERTVPRUFHIPT R ‘F%y‘b’t&

conponent s ,Gf aegﬁ_ss §E§Hh%§%gg%¥fﬂﬂgﬂfg§‘é\'7fo§w¥‘$ L SRy ééiéﬁtvﬁwgd' ment

of the present nvent 1 on en on I ne of FIG
1. FIG 3is aplithest %ﬁcﬁi‘e'bo%@ro%ﬂéa&%ﬂ hhlltblaeé Eb@neéteglﬁ, is a

pl an vi ew taken on |ine V-1V of FIG ) 5 is a single connection

diagram 2 8 Pofedkdd@3dnnecting unit Wh.'LCh compr:.ses two vertical parts
rising from the ends of the adjacent power breaker units
and a horizontal part connecting these vertical parts.

20 “The end of a power breaker unit” means the end of the
enclosure of the gas-tight container constituting the
breaker block of the power breaker unit. Further, “the
adjacent power breaker units” means the adjoining two of
three power breaker units which are connected in a straight

25 line.

In accordance with the present invention, the power



- 6 of a gas-insulated swtching device of FIG 1. FIG 6 is a p@qp s of
the conponent |ayout of a gas-insulated sw tching device which isa second
enbodi ment of the present invention. FIG 7 is a plan view taken on line
VII-VIl of 5 FIG 6. FIG 8 is a plan view taken on line VIII1-VIIl of FIG
6. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS (Enbodi nent 1) Referring to
FIG 1 to FIG 5, the first enbodi nent of 4the present invention will be
expl ai ned below. FIG 5 shows a schenmatic diagram of a gas-insul ated
swi tching device which is a first enbodi nent of the present invention. This
enbodi ment is of a 1+1/2-switch arrangenent. The ma in busbars 1 and 2 dual
busbars are comiecked wniifisbusaconneaeeti by heaes Baidlo Bise Mwsigtd nes 3a
to 3c consist of serially-connected unit lines 4a to 4c. The unit line 4a
conpri ses a br gakeartibsaehd\dhgha breaket-armieys .6alnattiearoonds| thg povdrxch 8a,
and a rounding swtch 9a at one end of the breaker 5a and a current
transforner 7abraadtiesconnest ang somnedtdddy anbdreajeourohngesimg omitla at
the other end of the breaker 5a. The unit line 4b conprises a breaker 5b
havi ng a transfcompgisdng wedt scahast hagizomtah wWiitsandTheyedandi Mieswi t ch
9b at one end of the breaker 5b and a current transformer 7b, a
di sconnect i hg SWistéRCeobetHRENat he AR IREIRCME T PEeaker pngty gambryo3 7
t he ot her end of the breaker 5b. The unit |ine 4c, co ises a breaker 5c
having a transf&wEedac, TRIF SN &fg TSHCENTRE, l%gg% A LM ARAF S wi t ch

9c at one end of, the breaker rent .5 transforner 7c, a

di sconnecting i t0F #88- l&ﬁﬁﬁgtﬁ§uﬁﬁﬁﬁagéﬁﬂtgﬁviig at the other end of the
breaker 5c. Al eadja[)é Kjl‘lﬁlﬁer nfl e 1 ﬁ%&g:[f}?% ljs5v§51e.189551120 dGthdseen the

unit lines 4a and ranstorner are connect ed

between the unid, |a' %%t“?oﬁ-”g ‘%‘:‘ceaﬁ\é&t BSBn@c%Qnée@Hﬂz'bé’@wéén'éh&o””e(?t ed

bet ween the unit es 4b and 4c of the busbar CTonnecting |1 ne 3b. Leader

lines 13 and 1445 e&eeet pdwieet peeakeheudits . | igiesy dhankAled aridea sbusbar
connecting line 3b constitute main and auxiliary lines. The |eader line 12

conpri ses a breanerectéd ta gneubreaiged TuidaiinbBania .culn esdmé reEssdsor mer
19a and a cabl e head 20a. The | eader line 13 conprises a breaker 17b, a
groundi ng swi t dpargicud aciyr whent hendeadarrlioe cemprizesl @ meinl 20b. The

| eader |ine 14 conprises a breaker 17c, a grounding switch 18c, a current
transformer 19@Y&idiaryabinehealivedeadsy l&qﬁ‘r’tﬁ/\fé@n PECARASRT 99 hBeperoand t he

busbar partltlonln line 29a are nected t mai n_busbar, 1.. The power
recei ving |ine 3 %ﬁﬁ?&l%ee'soae;ﬁj‘g\é eB’reééfRé'ra?"éé’ r%w%equtoieéd%rlﬂé’tﬂs

A S L e R A R R R L

g“gr :”E tr gggg%rtrﬁ%r P82de P 1AIREONBEL NG r S GRadER 1 ANEs B JBPHRAIRG Swi tch

between respective busbar connecting lines. For example,
one of the leader lines 35 for the first phase is drawn
to a place between the first and second phases and one of
20 the leader lines for the second and third phases are drawn
to places between the second and third phases. There are
two ways of drawing one of two leader lines away from the
other leader line: drawing the leader line slantwise along
the main busbar and drawing the leader line in parallel

25 to the man busbar and then towards (perpendicular to) the

main busbar.



_8_ 28a which are connected to the other end of the power breakerig%ﬁ%ﬂﬂ?e
busbar partitioning line 29a conprises a power breaker 30a, a seg 0

current transfornmer 3la, a disconnecting switch 33a, a grounding switch
34a, a 5 grounding switch 37a and a transformer 38a which are connected to
one end of the power breaker 30a, a set of a current transforner 32a, a

di sconnecting switch 35a, and a groundi ngsswitch 36a which are connected to
the other end of the power breaker 30a. 10 A power receiving |ine 21b and

t he busbar partitioning line 29b are connected to the nmain busbar 2. The
power receiving |line 21b conprises a power breaker 22b, a set of a current
transformer 23b, a Idi smamsi@Enasy wikint dhe2besgnt anyeotaePngwhent WO 26b

whi ch are connected to one end 15 of the power breaker 22b, a set of a
current transfcadsier2dines arecsARBELRAGOYSAY cRrawn, Teem BhgradirieRf swi tch
28b which are connected to the other end of the power breaker 22b. The
busbar partiti G¥WeF PreakedbuBshprPEed DI esdfar CORBEREAPIOBRLE, seRe ¢if a
current transfornmer 31b, a_20 di sconnegtin ,smﬁtchwﬁgb, r oundi swi tch
34b, a groundi fySsWieEEHCaty Yardayrt L&A PBrgéFe%8b§ %%n:p%&%ﬁﬂﬂl d to
one end of the power. breaker 30b,.a_set .of a current tr forner_32b, a

di sconnect i %g sé(?datycﬁrggb&’%ﬁ&%grg}ﬁﬁaa}r &dwf&o%o%@ g:lpeac%]rﬁfe%t ed to
the other 25 end ol LSy POYE! fb£§é'§%%§§9bcoxﬂ}$hectp&‘;§ii58§?' Vg d 4 1S 212
and 21b recei ve power 2°a B'E & 206 ~ 9 rom UpsStream power System

or an adj oi ni ng.,gA55bAsY! AL AL Wit BB HondP Sy RN driurt BcbRbOURNAT

connecting lines 3a to 3c via the nmain ars 1 , then to a

downst r eam powedhes ¥ i@aPenita poier breakeadghitsNesria dgh WPedude Rind her,
power is sent to the busbar partitioning lines 29a and 29b via the main

busbars 1 and 2jisaathcehpetwoeh Rtvoadhpod$ite bgabarssat ahedgssv ixdiIwratevi ce.
FIG 1 to FIG 4 show the | ayout of conponents of an actual gas-insul ated
swi t chi ng déevi eavittehimigclkdetvlieeci rcuit 10 configuration of FIG 5 is
applied. The gas-insul ated swi tching device of this enbodi nent is designed
to be installed inEarthetoor tudrsieIner andtsiponnratead to a RRFWHSTY eam
power systemvia cables, The indoor substation is made up with a ground

section and an RAT¥E€eT §H8I248RERBR. PAYCIHRF SH* G Y e 82 EBRPFHe@ i) or
conponents con H{t ting the %gs-insulate swi } chi ng devi and t he

under gr ound secsct % r(’?@%tegi FETRECAAPE YBcEFon Tor® T/ nf pREIET 0 a

d t .Th i : el j d
1050, paral Lol HrsE Baik0 B 3nBUERRIRg ROy £ Sa OARERUE S HRADSD

connect thesbusharsnkuanded %&%t@h&ﬁ@ségvi@egafﬁiéein&éh@%@%‘&Egﬁﬂséguj_
perpendi cularly to the busbars 1 and™2 therebetween. The busbar connecting

lines 3a to 3c ttMprase roirdgheupidsénl enepablabébwdes bhisbar atigiths sposed 25
in parallel to each other along the main busbars 1 and 2. The singl e-phase
| ines 50a to 5@Graadéngowpobedhoenldsecakkethe enclosure of the gas-tight
container which constitutes the breaker unit of the power
breaker unit.
20 BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 shows a plan view of the layout of components
of a gas-insulated switching device which is a first
embodiment of the present invention. FIG. 2 is a plan view
taken on line II-II of FIG. 1. FIG. 3 is a plan view taken
25 on line III-III of FIG. 1. FIG. 4 is a plan view taken on

line IV-IVof FIG. 1. FIG. 5 is a single connection diagram



28 Fc E3 ?fIflI3 - 10 wunits 51a to 51c. The power breaker units 5la and
51b are connected to each other with a breaker connecting unit 52a?8rfdbtZB
breaker units 51b and 51c are connected to each other with 5 a breaker
connecting unit 52b. In other words, the breaker units 5l1la, 51b, and 51c
are connected in series by neans of the breaker connecting units 52a and
52b. The breaker connecting unit 52a is'aﬁﬁomer breaker 5a and conprises a
breaker section 53a and an operator 54a. The breaker 10 connecting unit 52b
is a power breaker 5b and conprises a breaker section 53b and an operator
54b. The breaker  connecting unit 52c is a power breaker 5c and conprises a
breaker secti of53cIaRTIRAYEPERAITFLEALNITREVEFEaRErF Koctd ond 16320t b5 53¢

houses el ectric 1? contacts in._a cylindrical tank i? whi ch sulf

hexaf | uori de SP6PFASUIMAHTNG ImtdfuRPTPERREF meeYeYFI § s@aﬁ@ﬁ?l?ﬁBiétgpectric
t act hani |1 { to th ndi t 54a t
S4c by means of AR LRSS SHERLER S REFFoBACHAGA BIHoaT By S FESTHRY at o s
54a 20 to 54c. .T t 54a .t0_5 ti Iy | h
Cover | eft endd \OENTRG cor F 18 pondFnd EhAIANGF S RErBIY 8509 18301 TRk of
the cyli ndrgcallF_ItGa}ngs. oBt:H%hee qrsegkgiaﬁe&itév?'{sak%%[aoéxol.sti(é ﬁ{f‘—‘??%z@f.t al
i tig gi t udi a

grounded netallic air contal ner whose |on nal” centr axis is
in parallel togpithe ground. The cylindrical tanks of the breaker sections

53a to 53c are placed in a plane 2 8 FEEZ2003 - m sothat their

l'ongi tudi nal cemkcalraten GeyThe 8RE@BRAED IBMBoSTRLNTEENt Suppresses the
hei ght of each breaker unit by using a horizontal cylindrical tank. The

tank to be hereinafter explained is what is explained above, that is, 5 the
tank is a horizont dEMROSHMERG detal lic airtight container filled with SF6.

The breaker connectj nits.52 nd.52b nd.upright .fromthe adjoinin
breaker units to c%ﬁ%%%%jfﬁbtﬁrzgéérlu Ptg&gTha’BFbgk%Prégnﬁg Pﬁﬁﬂgﬂﬁit gZa
conpri ses upri ght i | IR a i t cti 5%a

whi ch connect sgt?hg%g %g%éiégﬁ?slsect f%%gl %gglagg %P%%&‘Iggv%l.&ﬁhe F@L&éaéer

connecting uni khdre @OBRhen@s ivPHigBrameeki ANgad2lanand 226k 20d t2nierd zont al
section 57b which connects these upright sections 55b and 56b to |evel. 15

The upright sedevareSbacdonsiast srof eabordsenshapetelpraredntt ypeehthnwhi ch
contains a disconnecting switch 10a and a grounding switch 1la ) and is
mount ed on t heTh&ptaero TWiis e fredpddR -syittied et anpement - | Hhemaihe tank
encl osure of tpe Ereaker sectiqgn 53a b% nmeans of a current 20 transforner
unit 59 which PBSRar§| indrfAcdl dbahkPEBReaFNPRE SCRREFERE VidRsPESsSker 7a. A

RPN LS SLERE I P R MU o R
tank. The currg@tserially-connected unit lines 4a to 4c.

The unit line 4a comprises a breaker 5a having a
transformer 6a, a disconnecting switch 8a, and a rounding
switch 9a at one end of the breaker 5a and a current
transformer 7a, a disconnecting switch 10a, and a grounding
switch 1la at the other end of the breaker 5a. The unit
line 4b comprises a breaker 5b having a transformer 6b,

a disconnecting switch 8b, and a grounding switch 9b at

one end of the breaker 5b and a current transformer 7b,

a disconnecting switch 10b, and a rounding switch 11b at



25 transfer unit 64 is placed in a space between the upright secth_ 3 %q
and t he busbar connecting units 66a to 66¢c. Z 8 FEQ i003 - e b 2003
upright section 56a is a T-shaped branch type tank which contains a

di sconnecting switch 8b and a grounding switch 9b and is nounted on the
tank encl osure of the breaker 53b at the end closer to the breaker 53a by
means of a current 5 transformer unit 6Q0. ;The current transformer unit 60
is acylindrical tank containing a current transformer 6b. The hori zont al
section 57a conprises a cross-shaped branch tank which contains a

di sconnecting switch 17a and a grounding switch 18a and a cylindrical tank
whi ch cont ai nst}e atternead og khhsbdreakide Gpy. ght section 55b is a
T-shaped branch type tank which contains a disconnecting switch 8c and a
groundi ng swi tch 9@handinit rnie € @ontpgrd deenka drdadcer esofhdhindraaker 53c
at the further end (wth respect to the main busbar 15 I b by neans of a
current transf araesformerc@c, Ehdisaoneactingnsé oraleBaynand6l grsuading
cylindrical tank containing a current transformer 6c. The current

transf or mer unswig&hi §ccetneatee@ndo oifh& hep birgiatkeye &d @ndb5h caurnend si de
closer to the main busbar |b. The transformer unit 65 conprises 20 a
cylindrical taﬁ%aé‘é'ﬁpamﬁirnbcaat@aﬁgPBPﬁﬁFlH}B %I'th‘F% 19cacandis raupAing

bet ween the upright section 55b and the nnecting units 67 to 67c
to be expl ai neﬁwrg‘%f:@r. ‘FhétubP?g‘Pﬁ:h§5c‘f‘? n° 6tt}"? rfalk%%gt’pfe’d Br éﬁe efype

k which [ di h 10b d d h 2
10 and 15 rouReBE bh Ve CHRC AP 8 e CRTR sacep SEIR AR bR, *
closer to the Ry %%%eaar%%fd ms "Eﬁﬁseﬁexalﬁwfﬂtand 2 PrafskGPidr 1 eldre

1 i1s acylin

transforner unift he current transforner unit rical tank

contai ning a cyph@RlteuaBehQe@® thl uhstf Qinldie dpushay sonneattRdy! bnes 3a
and 3c, the horizontal section 57b conprises a cross-shaped branch 5 tank

whi ch compai ns 1@adieyC0AASCE 4 Nk PWnindetkdb bektedndt RENGH 1Y SidLRpl8Adand a
cylindrical tank which contains a connecting busbar. AS for the busbar

connecting |inds 8if, th@euabar aunalecsdotly dring7Bbcorpeades kirrods- shdped
branch tank which contains a disconnecting switch 17b and 10 a groundi ng
switch 18b andl4 eeerectedhetvigeimthe ik hined Loandide fardike buabeti ng
switch 17c and a groundi ng .switch 18c. ,-The hori zontal sections 57a and 57b
are di sposed of°® 5&@9 ll&?s@&r COBRAEUTRgMAAT: 2B6a APX Id @AY ed 18RSt he

tank 15 encl osure (r;;[f d kere TECto'monr 53ea Wﬁgceh ceon |tut esot hg %r eaker
unit 51a of the si gﬂ Sﬁa e s 4ie € cq]f)sre fo T HEHE] Fr Busbar

|a by meggs of JLNecGUf §enty LLAPSHONEI S e DY90AUnd AOEEA L YNDbAE6D | S

nmount ed on the tank enclosure o er section

constitutes the breafeleHdfbl Bk Qf% ddipsi e 8-phaneed hne @Eréhnﬁ'iﬁgend

closer to the nmain busbar |la by neans of the current t ransf or mer
busbar connect isfwd tdhi 18b6G carpenstechryfdingert anl smlaoeabeeqfeatme obr.eaker

section 53a which constitutes the breaker unit 5la of the
The leader line 14 comprises a breaker 17c, a grounding
switch 18c, a current transformer 19c and a cable head 20c.
20 A power receiving line 21la and the busbar partitioning
line 29a are connected to the main busbar 1. The power
receiving line 2la comprises a power breaker 22a, a set
of a current transformer 23a, a disconnecting switch 25a,
and a grounding switch 26a which are connected to one end

25 of the power breaker 22a, a set of a current transformer

24a, a disconnecting switch 27a, and a grounding switch



25 singl e-phase line 50c at the end closer to the main busbar |a by nmeans
of the current transforner 58. Each of the 2 2 FFa ~~03 - 14 g%fpggmm
connecting units 66a to 66¢c accommodates a di sconnecting switch 8a "
grounding switch 9a, and a connecting busbar in a cylindrical tank standing
upright fromthe end of the tank enclosure. 5 A busbar connecting unit 67a
is nounted by neans of the current transfgrpoper unit 63 on the tank

encl osure of the breaker section 53c (which constitutes the breaker unit
51c of the single-phase line 50a ) at the end closer to the main busbar 1b.
The current transformer unit 63 has a 10 current transforner 7c in a
cylindrical tanka whiktsdoe coaneetiedng thietotthdy eadfiohe howe mieveskaf t he
current transformer unit 63 on the tank enclosure of the breaker section
53c (whi ch cons2at utEse thusHare plaett igdion sk 1ahet B8ascagpeipkasa power 50b)
at the end closer to the main busbar 15 | b. A busbar connecting unit 67c is
mount ed by nedmseaker h20auraesett pfinaf onneentintragsfonmehe3ddankaencl osure
of the breaker section 53c (which constitutes the breaker unit 5lc of the
si ngl e- phase |dhecoupestingt seiball ¢Basep gHORNAiRGi AWbHtiShal4Rb. @Each of

t he busbar connecting units 67a 20 to_67c acconmpdates a dj sconnecti ng
switch 10t, a FFOURAIRgG SwWiteh 118, aBAd2attanneermey BBapwhifh are

cylindrical tank standing upright fromthe end of the t encl osure, The
i 1 bushar 1 GRRRreLed "Tachhe “Hhe 14f he Teduek Tstaler a ik 1eet o bushar

conductor in a_cylindrical nk 2 dis Lph.th t sl of e main
busbar 1 and 22 536%?}?539%%9589 usZ%Tab%%%é%?ﬁﬁggﬁhﬁgﬁaéﬁgis§a66%ﬁ§ . The
2 a FE~ QO03,- S 8 r i cal LS oSk, al ong

t he busbar coﬁ%é%%?%%@gﬁgféwgggﬁt%@%gzﬁg%ﬁegﬁﬁs 5¥%%%$€@6%%.€2éconnected to

t he busbar congggtbPOtHA! bohbR brdARebUSbBAr unit 68b is connected to the
busbar connecting unit 66b. 5 The busbar unit 68c is connected to the

busbar cimnecti ng AMdwébeecEie iy Dihe A1d aRd aarpbusbarhssbal t Lonisg 698a
to 69c each of which has a busbar conductor in a cylindrical tank and is
pl aced in t he bimsi 2gbodreheonneatbdsbar theamdin Bosbappdsi tBhe pawer busbar
connecting units 67a to 67c) . The busbar units 69a to 69c are vertically
di sposed al ongrepeipiBBatinendtlet FABPLAFES B7ROVOr oyceakee MBRba? %/t 69a
is connected to_t he busbar connectin% fnit 67a. The busbar unithgggais

[ is

connected to tAE HEWHEoHRABELREMERI £3B7F 15 CPRREGTIDS SHAFE
connected to tQSdQ¥%B§£nﬁﬂﬂﬂf%hk%%huﬁkk QKECh are connected to one end
15 of the power breaker 22b, a set of a current transformer
24b, a disconnecting switch 27b, and a grounding switch
28b which are connected to the other end of the power breaker
22b. The busbar partitioning line 29b comprises a power
breaker 30b, a set of a current transformer 31b, a
20 disconnecting switch 33b, a grounding switch 34b, a
grounding switch 37b and a transformer 38b which are
connected to one end of the power breaker 30b, a set of
a current transformer 32b, a disconnecting switch 35b, and
a grounding switch 36b which are connected to the other

25 end of the power breaker 30b.

The power receiving lines 2la and 21b receive power



Thi s enbodi nent di sposes the busbar connecting units 66a to 66¢ ( ﬁ% hg
67c) and the busbar units 68a to 68c ( 69a to 69c ) across the ma 6 ggr
1 and 2, but they can 20 be in the sane side with respect to the main
busbar 1 and 2. The | eader line 12 consists of a connecting busbar unit
70a, a current transforner unit 7la, and a cable head unit 72a. The
connecting busbar unit 70a has a connectigg 25 busbar in a cylindrical
tank, is connected to the cross-shaped brdnch tank which constitutes the
hori zont al z $ Fc~ zoo3 - 16 section 57a of the breaker connection unit
52a, and goes down vertically. The current transformer unit 7la has a

current transf r i i i t T a i 72a
has a cabl e heggg§524ﬁgfgﬁe?gﬁ%%h%§%?gggpgﬁ? Sﬁéﬁﬁﬁﬁgggggﬁfgnggp%ﬁgﬁicm
tank. The |eadgyikiR8ny3de9Rskst Seffl 8t CONNARS WS HRYS PAnnRitlindOR i nds

current transformer uni't 71b, and a cable head unit 72b. The connecting

busbar unit 70Bahgs F «ARANEEE I il QukBbaRd 1idhd 26YLthedrted abdfktredm
connected to the cross-shaped branch tank which constitutes the horizontal

section 57b of pbwerbsgakem ¢danedlel Ainenilleaddly, 1dnes0qes daoml 2¢artical ly.
The current transformer unit 71b has a current transfornmer 19b in a
cylindrical tank. Tuetdedd,epdbehdadsemt tto7A2be basbarqeashtte tieadiRPainksch i s
connected to the cable 73b in a cylindrical tank. The | eader line 14

consi sts of a é8anandi 2% busbdheimain7dusbarsut remd 2 s s@arst dhear tonthe7ic,
and a cable head unit 72c. The connecting busbar unit 70c has a current 20
transfornmer 19@90R1R1AY| PAGriBEN1RAEH SWdtcdipdgnAevic€@-to t he cross- shaped

branch tank (differeQ{ fromthe c&oss-sh ed branch tank to which the
connecting busbar §ri% 705% EI8onhethA)ththit@y Win &t comeonertshsti 28nt al

ine 3b. The caFEORE SRAniSPREred shl i eb e e HenR SR A B REF S 1
Coble hoLd S EREE RSB £7 xTeR 8 2 appilen,. bcai M Taephes
switching device of this embodiment is designed to be
installed in an indoor substation and supply power to a
downstream power system via cables. The indoor substation
is made up with a ground section and an underground section.

15 The ground section comprises major components constituting
the gas-insulated switching device and the underground
section contains a cable section for supplying power to
a downstream power system.

The main busbars 1 and 2 are oppositely disposed in

20 parallel to each other. The busbar connecting lines 3a to
3c which connect the busbars 1 and 2 are disposed in parallel
to each other and perpendicularly to the busbars 1 and 2
therebetween. The busbar connecting lines 3a to 3c
comprise single-phase lines 50a to 50c which are disposed

25 in parallel to each other along the main busbars 1 and 2.

The single-phase lines 50a to 50c are composed of breaker



The connecting busbar unit 70c cannot go down vertically because the
operator 54b of the breaker unit 5 51b which constitutes the busbar _
connecting line 3bis inits way. Even if the connecting busbar uht FEFERI; s
vertically drawn down, the cable 73c cannot be drawn out because the | eader
line 13 is inits way. To solve this problem this enbodi nent horizontally
10 to the side of the connecting busbar_ugbt_?Oc sl antwi se along the main
busbar 2 , and then vertically draws the tonnecting busbar unit 70c al ong
the connecting bus unit 70b. If the cable head unit 72c of the |eader |ine
14 is 15 disposed next to the cable head unit 72b of the |leader line 13 in
an identical pgiiticon, st ke Bhase-to-phase di stance of respective

si ngl e-phase lines 50a to 50c which constitutes the busbar connecting line

3b nust be made gregfeepo@rs8geakerNunistl 814 ngndistmnge keintRerddheocabl e
20 head units 72b and 72c. However, this increases the physical

installation spaet ofthelewdadr ianBieikeds wWdnmkctd ndewarciec 5P sarlirthean

i nsul ati ng di stance between the cable head units 72b and 72c w t hout

i ncreasi ng t hebpleakert onphasklRandi §1anzre aformesyiect tveeachgitthgrhaithl i nes
50a to 50c, this enbodi ment horizontally draws the vertical connecting 2
8 F E ~ Q803 - ai sregkgbaonmeictt itngcunphrx2f.r odntdthgewdeds|, i tiee bZeakarpl aces
the cable head unit 72c above the cable head unit 72b and away fromthe

| eader |ine 12upditsr 8lameSthbl @ndealic e coriected in series by means

of the breaker connecting units 52a and 52b. The breaker
connecting unit 52a is a power breaker 5a and comprises
a breaker section 53a and an operator 54a. The breaker
10 connecting unit 52b is a power breaker 5b and comprises
a breaker section 53b and an operator 54b. The breaker
connecting unit 52c is a power breaker 5c and comprises
a breaker section 53c and an operator 54c.
The breaker sections 53a to 53c houses electric
15 contacts in a cylindrical tank in which sulfur hexafluoride
SF, (insulating medium) is hermetically sealed. These
electric contacts are mechanically connected to the
corresponding operators 54a to 54c by means of link
mechanisms to be horizontally opened by the operators 54a
20 to 54c. The operators 54a to 54c are respectively located
on the lower left ends of the corresponding breaker
sections 53a to 53c. Each of the cylindrical tanks of the
breaker sections 53a to 53c is a horizontal grounded
metallic airtight container whose longitudinal central
25 axis is in parallel to the ground. The cylindrical tanks

of the breaker sections 53a to 53c are placed in a plane



5 The power receiving |line 2la conprises breaker units 74a to 74c WMgifgp 7a%e
di sposed between the main busbars 1 and 2 to be perpendicular to the main
busbar 1 and horizontally along the main busbar 1. The breaker units 74a to
74c are provided along with a breaker unit 5la of 10 the busbar connecting
line 3a and horizontally as the breaker unit 51a is provided. The breaker
units 74a to 74c conprise a breaker secti 76a and an operator 77a. The
breaker section 76a and the operator 77a are built up in the same nanner as
t hose of the breaker units 5la to 51c. 15 The enclosure of a cylindrical
tank constituting the breaker section 76a of the breaker unit 74a has a
busbar connect igg tWaitt +h83 ronoprea tead nafl thatenal axese My Hearas ighed.
current transfornmer unit 80 and a busbar connecting unit 79a on the other
end of the enchesy embydikent afppredsanitherieigrbsfOeaeh birédkdd unkfte
current transformer unit 80 acconmobdates a current transfornmer 23a in the
cylindrical tamby asdnigha horrieontalaeyldndical ttadik.acThermodakesoabeur r ent
transfornmer 24a in the cylindrical tank. 25 The encl osure of a cylindrical

t ank constit ut ihegeina fliegakreplaineddis ¥batois texp lvigwideabavet thex has a
busbar 2 aF~aiood3 - 19 connecting unit 78b on one end of the

encl osur eSby nédues tanka i6ulr &er izoatsflo greungieic et addd e aduydbisthtconnect i ng
unit 79b on the other end  of the enclosure by nmeans of a current
transf or mer unicengRinege fdddeds WidhoffFa-5 cyiindrical tank constituting the

br eak ti 76a_of the break jt 74¢ . h b ti it

78c on ono_end of CHE BRERBSE P TP OIS S0RtE L2 AR 2P AT HEESERY B0
d a busb ti it 7 f |

of a curront ©iandl crRePadri il BpegBa uiiter a0, Boph e roRRC YRR RE, 07

78a to 78¢ has g discORAEAL Atk SWdh A Pulls 0USS Qﬂ)n%#{itscék ap2iqaRd 2

connecting busbar 1n a cylindrical tank and stands upri on o d of

the encl ggure @leddi®nsaniia Tha Beabanhauai hsri2oh8all @<t or0Bhi Wutichg the
mai n bus bar 1 and the busbar connecting units 78a to 78c are across the

busbar connect icahnsttisstE8aetup7Bght Seethonisas5ardnid 563atd d 684 .ar Fhe
di sposed vertically along the busbar connecting units 78a to 78c. The
busbar connect ibeaksirnt com8act sngamnidcbad npwi s upydght sadti@sn 55Phe
busbar connecting units 78b _ , .
and 56b and a horizontal section 57b which connects these
upright sections 55b and 56b to level.

15 The upright section 55a consists of a cross-shaped
branch type tank which contains a disconnecting switch 10a
and a grounding switch 1la) and is mounted on the further
end (with respect to the main busbar la) of the tank
enclosure of the breaker section 53a by means of a current

20 transformer unit 59 which is a cylindrical tank containing
a current transformer 7a.

A current transfer unit 64 is connected to the upright
section 55a at the side closer to the main busbar and has
a transformer 15 in a cylindrical tank. The current

25 transfer unit 64 is placed in a space between the upright

section 55a and the busbar connecting units 66a to 66c.



is connected to the busbar unit 68b. Simlarly, the busbar connecgzgﬂ gnmgs
78c is connected to the busbar unit 68c. Each of the busbar conne 5 ‘
units 79a to 79c has a disconnecting switch 27a, a grounding switch 28a,
and a 25 connecting busbar in a cylindrical tank and stands upright on the
ot her end of the enclosure of the tank. 28Fc~7a03 - 20 The busbar units
68a to 68c constituting the main bus bar 4,and the busbar connecting units
79a to 79c are across the busbar connecting units 78a to 78c. The busbar
units 68a to 68c are disposed vertically along the busbar 5 connecting
units 79a to 79c. The busbar connecting units 79a is connected to the

busbar unit 68eheller glectqbnesd 1¢ AlT-Ehapeld bsakenrRgplecthilowhienbusbar
unit 68b. Simlarly, the busbar connecting units 79c is connected to the

busbar unit 68eont@ifiBeapdiwtoneect imdgEwitth 3bbananprgramdiig bweakar
units 75a to 75c which are di sposed between the main busbars 1 and 2 so as
to be perpendi ebl andtis oantmidnohusiartéhlaetciosuzrendl tlye drwaketrh83bai n
busbar 2. The breaker units 75a to 75c are provided along with the breaker
unit 51c 15 of aththéumbdclosaretbi bgelhrenltar H3d byrneans o f vy gurrieat
breaker unit 51c does. The breaker units 75a to 75c are respectively
conposed »f a braagRépraest NBAt768. arfthe UIGIRN AtterANBAP TRRIC MNdite 60hdSsane

as those of the breaker .units 5la to 51c. 20 The encl osure of the
cylindrical tafkC¥ABEFiGRLnG2 P KeCBPEERBANG Rt FBRTEBE SFAPREOEREAKEP - uni t

75a h busb ti it .82 d of the tank b
moans of the CAPPERT: LTAHETbARSE 8 30 HURIRR® BATAG TP POaBhon. i he
th d of t : I . t f 85.
The current tr AL gRE o SRae Ao o Faneerpene ol i rall it MR AT P2

tank and 2 B Eﬁn@iﬁg‘sxﬁ;@tcﬁh%athEieé”cytlﬁ%'a%fi%ra'IEEaﬁﬁ Wt cOHERERE.

t ransf or ner 2485in the cylindrical tank. "The encl osure of the cylindrical
tank consgpitut pngchheckigadkeusyaet.i on 76b of the breaker unit 75b has a
busbar connecting unit 82b on one end of

The upright section 55b is a T-shaped branch type tank

which contains a disconnecting switch 8c and a grounding
switch 9c and is mounted on the tank enclosure of the breaker
53c at the further end (with respect to the main busbar
15 1b by means of a current transformer unit 62. The current
transformer unit 62 is a cylindrical tank containing a
current transformer 6c. The current transformer unit 65
is connected to the upright section 55b at the side closer
to the main busbar 1b. The transformer unit 65 comprises
20 a cylindrical tank containing a transformer 16 and is
placed in a place between the upright section 55b and the
busbar connecting units 67a to 67c to be explained later.
The upright section 56b is a T-shaped branch type tank which
contains a disconnecting switch 10b and a grounding switch
25 11b and is mounted on the tank enclosure of the breaker

53b at the end closer to the breaker 53c by means of a current



5 the tank enclosure by neans of the current transformer 84 and a busbar
connecting unit 83b on the other end of the tank encl osure by neans? @ffEfe3
current transfornmer 85. The encl osure of the cylindrical tank constituting
t he breaker section 76b of the breaker unit 75c has a busbar 10 connecti ng
unit 82c on one end of the tank encl osure by neans of the current
transfornmer 84 and a busbar connecting unj$ 83c on the other end of the
tank encl osure by neans of the current transformer 85. Each of the busbar
connecting units 82a to 82c has a 15 disconnecting switch 25b, a groundi ng
switch 26b, and a connecting busbar in a cylindrical tank and stands

upri ght on oneteadsdbrivee endltoslic e THe tcher temk .t rBns florwtear wiitt $169a t o
69c constituting the main bus bar 2 and the busbar connecting units 82a to
82c are acrossat bglhnsivdca20 teskneconitagninigt 8 88areotg88ranFliermesbdb.units
69a to 69c are disposed vertically along the busbar connecting units 82a to
82c. The busbar codseddmdg henibuskexs donnestida ddnes tive ang o, e 69a.
The busbar connecting units 82b is connected to the busbar unit 69b.
Sinilarly, thehptidBentasd E6£AdON RJPuRPIPIrasEs & CERFEcELAPES transksbar

unit 69c. Each of _the ,busbar cqnnecting units 83a to .83 a zaF~a
oo < 555 5t aRKoMRiRY SORteNnE s 1SGPRmRR DY SR a0D aRg 2

of ”t”ﬁg LE% osuPEoBPRiRg PR #F abfieIiRnar B0d PEIRSRsaBNebREathAG EQ"
_ . PYadre: _
busbar - connect PngOBRELE BRaPHaLaSe e foil HhaPed FRafieseal Tihess TN

di sposed vertiggl | ¥nal aagi-BatAYS8AEL38ANESH! eamgeagas8§a_c£es§3§na§ae
bul bar connecting units 83a is connected to the bulbar unit 69a. The bul bar

connecting uni bga®dh tAnkswEFmes it ins bheibobhréctihg HdikcrSiimd anby, the
busbar connecting units 83c is connected to the busbar unit 69c . The

busbar paotiti angnguhdieg s8acantisR $ndas e mmwrettapeed brahehnwnk Bhibar s of
an adj oi ning gas-insulated switching device and built up alnost in the sane
manner as the powsains aabidadnnedtimesswischnd’/@apd Figxoamsting pwathchcal
reference nunerals are assigned to units constituting the bul bar
partitioning | 186s 2TheHRRE DIPRERY I8 AHARS 5(?é‘n§f‘iit%?‘i’ fF & RdspoRed on
receiving lines Zﬁg and 21b in the drawings and part of the description is
omtted. 20 A EyFidS-cal tank constituting each of the connecting busbar

units 78a to 78c of t%%g%&s%rnn%%r tllntg g‘vq\}:j{%gr?%%nqszg'ﬁgﬁgahagﬂstﬁFnBaBl}jSbar

di sconnecting smﬁtéﬁ a, ‘a grounding 64, a connec |
init. Thg cylidniilrd 88k HOBEhkBE St {8n 36" #iich s ARIed/BhE 80 of

the bul bar 25 partitioning line 29a contains a current transforner 32a. A
cross-shaped bhaeekdrypaitaskacofsthé udingl €ashagd it 50a at the end

closer to the main busbar la by means of the current

transformer 58. A busbar connecting unit 66b is mounted

on the tank enclosure of the breaker section 53a which

20 constitutes the breaker unit 5la of the single-phase line

50b at the end closer to the main busbar la by means of

the current transformer 58. A busbar connecting unit 66c

is mounted on the tank enclosure of the breaker section

53a which constitutes the breaker unit 5la of the

25 single-phase line 50c at the end closer to the main busbar

la by means of the current transformer 58. Each of the



2 8 EF ~?-03 - 23 connecting busbar unit 79a to 79c of the busbar \
partitioning |ine 29a contains a disconnecting switch 33a, groundiad FED 2003
switches 34a and 37a, and a connecting busbar in it. Atransformer unit 86
containing a transformer 38a 5 in a cylindrical tank is connected to the
cross-shaped branch type tank constituting the connecting busbar units 79a
to 79c of the busbar partitioning line 29g4al the side opposite to the side
on which the connecting busbar units 78a to 78c exist. The current
transforner unit 81 of the 10 busbar partitioning |ine 29a contains a
current transformer 32a in a cylindrical tank. A cylindrical tank
constituting eauskelr idehre@viar) iuTgi t3usHsy to)ié6c Sdscdnndicted 4 he busbar
partitioning line 29b contains a disconnecting switch 35b, a grounding

sw tch 15 36b, dastomneetniarf iswiitdobs B, ian grounkhing ydwitdrh c3d, tamk a
constituting the current transfornmer unit 84 of the busbar partitioning

| i ne 29b cont aicesneecduimree i storman s hoa ney 1 3dhr i da t riossk staretirhy apatighipe
tank constituting each of the connecting busbar unit 83a to 83c of the
busbar 20 part iftdosnitig |ende oo heohadikh ene ldisytgnect i ng switch 33b
groundi ng_swi tches 34b and 37b, and a connecting busbar in _it.

transfornBr unit 87A dBHRATIGRINEIL I driter® 738H-S MoRnd@d hyr Ffl@cflnst &k is

connected to the cross- sha ed branch t k constitutin connecti ng
busbar uni ts 28RS EUEEeRs CERNBHETDRLLHRLabD | 21 G T EOSIH S FE oi de

S 8oa to soc WiR BfeaRat Hehairs O IREREH ConbEPRLpel shi® peéafef WRITO° -
partitioning | 'fsfl% 63 O A ?ﬁ’éé &%etﬁﬂﬁzfélé rE'HC? 3hA ég %efytj. R4yd cal
e enbodi ment u

tank. Judging fromthe abov cription, I1ds up the

busbar connect 2@ 1l iHiRHa32 14 3%h@4EGrQthZQBbﬂEfBEﬁ@KehnEQ'%% 5%% g0 Slc
and consequently can reduce the physical installation height of

gasi nsul abed swhirGhimg temisForofast therin tahicsy leinei dentt a0 resdm%tia&e

di stance 10 between the main busbars 1 and 2 of the gas-insulated sw tching
devi ce as the lpustrerctuimd 1rG8a 67 G8c meomatad My mgedree afaithdusbarerit ar e
vertically disposed along the busbar connecting units 66a to 66c and the
busbar units 6¥Fansfeymerondiitt 68i AR the ik enslrsure ffe the beeakedl |y

di sposed al ong t he busbsr conpecting ynits 67a to 67c. Therefore, this
enbodi ment r ed F&EE TP RstER AR G efhthe Rrpafendd pihe of the

Il hej.ght, of .t.h y h
erhodi ment conftte RN AFAEE Tt 8ot 8 FrRo8eh i ERectdld Pllmper °
connecti Rg uni ty9, 528 Pa¥LAY &ﬁﬁ?ﬁEE%ggtﬂﬁf&tép@SléﬁﬂMﬁﬂgﬂﬁ@%'gﬁghaV|ng t he

breaker units 51b and 51c Wit er connecting units-5
upright secti orhe2RraRMtOeR adRFceRRTEAHER! 6Y SANKE A R llanatd s of the

hori zontal sections 57a and 57b which 25 constitute the breaker connecting
units 52a and 4Xe Bnhdakbe deengidiss bet(widr b densvi tubes kvesb dleakbdr 2ndft t he
51c of the single-phase line 50c) at the end closer to the
main busbar 1b. Each of the busbar connecting units 67a
20 to 67c accommodates a disconnecting switch 10¢c, a grounding
switch 11lc, and a connecting busbar in a cylindrical tank
standing upright from the end of the tank enclosure.
The main busbar 1 comprises basbar units 68a to 68c
each of which has a busbar conductor in a cylindrical tank

25 and is placed in the outside of the main busbar 1 and 2

(opposite to the busbar connecting units 66a to 66c). The



2 ~FL~~03- 25 gas-insulated swtching device. Therefore, this

enbodi nent can reduce the di nensions between the main busbars of tH#e FED 2003
gas-insul ated swi tching device and consequently reduce the physical
installation area of the 5 gas-insulated switching device. Furthernore,
this enbodi ment draws out |eader lines 13 and 14 froma single point on the
hori zontal section 57b of the breaker cgnpgcging unit 52b and draws out the
connecting busbar unit 70c of the | eader ine 14 slantwi se 10 al ong the
mai n busbar 2 and horizontally apart fromthe connecting busbar unit 70b of
the |l eader line 13. As the result, this enbodi mrent can draws out the |eader
lines 13 and 14, {JHP an3ikB0kSa PR H8ORrEN9ehOREEZDNY M i Si564EQ@MIAY @het he
hori zontal section 52b wi thout increasing the 15 dinensions of the

hori zontal sectyjudbay’lRoMhieeht iGN Sniittst €5at B6 be€akerhe Bl NG itnisBa52b.
Therefore, even when two | eader lines are drawn froma single point on the
hori zont al sectiisoBonhetbed cakerburbaecbnngectiihy,uriit 6uer Tisppasdatrhat

t he di stance between the main busbars 1 and 2 of the 20 gas-insul ated

swi t chi ng devi emiitn@Beadescandetheatl tbetiphymisiadr iqmtredEinoursijadééboef t he
gas-insul atedswi t chi ng device increases. Al though, in the above

descri pti én, tHhe buisbdirmenit of8msisogonniestednhecthedunbsyacoanectiog of
the | eader line 25 14 slantw se along the main busbar 2 and apart fromthe
connecti ng busB&Ltu®&C-70b of the leader line 13, it is 2 2 F E C QO3 -

26 ossi ble that the connecting busbar unit 70c js first drawn out in
paraFIeI to the naﬂﬂ“%@¥5d¥%?Fb%ﬁd%tﬁ8ﬁpﬁﬁsP?gﬂ?s%ﬁﬁl%%lY§)4§h?|ﬁﬁ §96us

b oo 7, AhBS SRR A PSR SRR e SRR

drawn out 5 sl &S IS possible connecti ng

busbar unit 706 {%iRAen i Whoid ¢ 6oaATe el e aplngl €

phase lines 50a to ween phases of the connecting li1nes 3a

to 3c (or gbet weeipgdieitsd Rl Endtasddr BeaneBR iagtudDbs 374 betewren. t hpell

si ngl e-phase lines 50b and 50c). For exanple, fhe connecting busbar unit
70c of the | eadarsddmanli4swapahtd s woarecredtioalhe sisngdeeplEiamd ithe 50a
can be drawn between the single-phase |ines 50a and 50b and the connecti ng
busbar unit 70busbarhhedneedding maité Wiiachoi §7conritivg dohskmn mntite 69iangl e
phase |ines 50b and 50c can be_ drawn between the single-phase |ines 50b and
50c. Further, tifi SOBRBEEEHER tHRIPHART CRBNEFAABHIHNEY 6dAi-t Bae b¥SRE&t ed to

the upright section 55a of the breaker connecting unit 52a in ag.s % e
bet ween the uptifght & tifof°oPpesE59aha the QRﬂﬂﬁﬁﬁ*qﬂgqﬂﬁttg gea to

66¢c and the transformer unit, 65, ¢onn t [ L of the
br eaker é%nnec??ﬁb%ﬁﬁiPISEBRFda%9§6%§%&§%¥%§€hggh%ﬁéégﬁgﬁ§9§88$%8%§§§b and
the busbar connggtd ngydnits 67a to 67c. Consequently, this enbodi nent can

suppress the
This embodiment disposes the busbar connecting units

66a to 66c (67a to 67c) and the busbar units 68a to 68c
(69a to 69c) across the main busbar 1 and 2, but they can

20 be in the same side with respect to the main busbar 1 and
2.

The leader line 12 consists of a connecting busbar unit
70a, a current transformer unit 7l1a, and a cable head unit
72a. The connecting busbar unit 70a has a connecting

25 busbar in a cylindrical tank, is connected to the

cross-shaped branch tank which constitutes the horizontal



25 transforner units 64 and 65 fromincreasing the installation height of

t he gas-insul at edswi tchi ng devi ce. 2 ~ FAD ~~~3 _ 27 _ (Enbodi mepg FXp 2003
Referring to FIG 6 to FIG 8, a second enbodi nent of the present invention
will be explained below FIG 6 to FIG 8 show the conponent |ayouts of a
gas-insulated 5 switching device which is a second enbodi nent of the
present invention. This enbodinent is an 1€p£ovenent of the first

enbodi ment. The nmain busbars 1 and 2, the busbar connecting lines 3a to 3c,
t he power receiving lines 2la and 21b and the 10 busbar partitioning |ines
29a and 29b of this enbodinment are built up in the sane manner as those of
the first enbodiceRibn $har8kotRe hHAk:£ A oriRECE PO URHNBI A S AHE gaesi gned
to themin the drawi ngs and part of the description is omtted. The
gas-insul at ed gwekinCRied idevilge of the 15 second enbodinment is installed in
an outdoor substation and sends power to a downstream power systemthrough
bushi ngs. Ther ef or @hd lmiraeft gyatd fwrmedr tureit edkernds nescd2réme 14 of this
enbodi nent is different fromthat of the first enbodinent. 20 The | eader
line 12 conpri sesnsfoomesct $ag rbasiydringdriitcalOhank. cfhepabiledrsddumat unit
7l1a, and a bushing 88a. The connecting busbar unit 70a is connected to a
cross-shaped b7dachasypecebhr hpadh2Cdidhichitis aammamad gt dheseablen 57a
of the breaker connecting unit 52a 25 via the current transforner unit 7la,
stands upri ght /3Bedds 2aCYLigT 183! &afdwar ds t he busbar 1 , extends

hori zontal |y, 2 8 F D.i ~~3 - and. reaches to the bushi 88a.on a
Steel rower at the T heBHEarine I ROTSRATY BARFONPRECIBS AL a0 L2
connecting bus uni rr o ro_unj hi ng
88b. 5 The conﬁZ%t’i %gé%gués)%%? %E%q\sﬁ%\e%aggﬁneﬁéc? dogag%k?%gg?eg%blg‘g%br anch

type tank whi CI")Zgons'&'héuI:ﬁﬁnEB%iHﬂr bagBha! wAgE! 8B tﬁzglgf cb%eg'i:% er

connecting unit '52b via the current transformer uni st ands upri ght,
bends at 1pi ght LRRYE LiVAr ¢S 1tikaAEERak ahk Xl RE MRd P REAde 10 and
reaches to the bushing 88a on a steel tower at the nmain busbar 2 side. The
| eader |ine 14 coosp-shaped boanehttargk whdedr constit@tes aahbeizontal
transfornmer unit 71c, and a bushing 88c. The connecting busbar unit 70c is
connect ed to tIsectioer §9%- oliapbd braakéer teoknédt idmruwmit S tamsl goes
cross-shaped branch tank to_which the connecting busbar unit 70b is
connected vi a Ao VAt ifRaAYf-or KRR TRF¥eTaLyTIRs Eprensinitut/dd fes a

hori zontal “sectf.on S1b,of Lo Rreaksy Sounection, vay B2, of e bugher

15 head unit 72b has a cable head 20a which is connected to
the cable 73b in a cylindrical tank.

The leader line 14 consists of a connecting busbar unit
70c, a current transformer unit 71c, and a cable head unit
72c. The connecting busbar unit 70c has a current

20 transformer 19c in a cylindrical tank and is connected to
the cross-shaped branch tank (different from the
cross-shaped branch tank to which the connecting busbar
unit 70b is connected) which constitutes the horizontal
section 57b of the breaker connection unit 52b of the busbar

25 connecting line 3b. The current transformer unit 71c has

a current transformer 19c¢ in a cylindrical tank. The cable



20 connecting busbar unit 70c is drawn slantw se along the main bus?ﬁrr§7%3
and horizontally to the side of the connecting busbar unit 70b and J& -
upright along the connecting busbar unit 70b. In this case, the connecting
busbar unit 70c is above 25 the connecting busbar unit 70b. Then the
connecting busbar unit 7Cc bends at right angle towards the busbar 2 ,

ext ends 2 8 FED 1003 - 29 horizontallyj7and reaches the bushing 88c on a
steel tower at the main bulbar 2 side. As expl ai ned above, the second
enbodi nent draws out the connecting busbar unit 70c slantw se along the
main 5 bul bar 2 and horizontally to the side of the connecting bul bar unit
70b and rises headpunght 7atohgst Aecgbhadutad @ GulWwaichunist co@inected to
Consequently, even when both the |eader lines 13 and 14 are drawn out from
a single point thve cablieoiBzorinala swydtiinely iSA3 dfankhe breaker connecting unit
52b, 10 the | eader lines 13 and 14 can be drawn in the sane direction. It
is al so possible t&FhsodorRGHIng dushamharddndd iGRRME e 48WR 70c in
parallel to the main bulbar 2 and to horizontally draw it perpendicularly
to the line coNﬁE@ﬂFﬁélﬂhéﬁﬁQWsﬁu§@§r§Pfr§ﬁ8r254¥5°ﬁuﬁpﬁepfe? BE BRBSI nent

| aces the connecti sbar unit 70¢ abo t he connecti ng, bushar, unit 70b,
R A A i L R S T A O T
hori zontal l y. \When_ the cgnnecting, busbar upits 7Z0h, and 70 aced side
by side hor?zoﬁ?&lV?y'ithgnnétegQSr§°§6e?gl&?dgﬂépﬁé Bﬁége?Pg-g%ase
di stances of the PRISGm BBER  SPRe LCabNS 1L ClLHRASYd WiraSmt Bgrbusbar

ribghgs
) . ical .
connecting line 3b'to s&cure the I ndu ating di stance between the connecting

busbar units 7@kcaRde’ e TRaddWaMLdIIY iisNGHeas@s Wdie i nstal l ation space
of the gas-insulated 25 switching device. However, as the connecting busbar

unit 70c is pl aced mbea veha Eenpaebleag bithbar embodinent hbrszonZadlfy E ~
?003 - 30 enbodinent can secure the insulating distance between the
connecti 2@ bushar tive sideé0bfande’@onnechdny bnsbaeasumgtt f@cphdsetwasphase
di stances of the single-phase lines 50a to 50c constituting the busbar
connecting |inal®ng The selier bishpan @ of anhi thepbyertrdeeldyuivawentheo
those of the first enhodi nent have the sane effects as those of the first
embodi nent. FI EOBNOCtHOE PREERT BRIThA0Hrasend th SANMGEEYN%RBEE BABke to a
gas-insul at ed %%t§mjtching devi ce whose installation height and space are

If the cable head unit 72c of the leader line 14 is
15 disposed next to the cable head unit 72b of the leader line
13 in an identical position, the phase-to-phase distance
of respective single-phase lines 50a to 50c which
constitutes the busbar connecting line 3b must be made
greater to secure an insulating distance between the cable
20 head units 72b and 72c. However, this increases the
physical installation space of the gas-insulated switching
device.
To secure an insulating distance between the cable head
units 72b and 72c without increasing the phase-to-phase
25 distance of respective single~phase lines 50a to 50c, this

embodiment horizontally draws the vertical connecting



limted, particularly to a gas-insulated switching device to be installed
in an electric station such as an indoor substation or an undergroungy r B 7003
substati on where the physical spaces for installation are limted. g 5 F
F D~-03 - 31 WHAT WVE CLAIM 1S 1. A gas-insulated sw tching device
conprising a pair of main busbars which are disposed in parallel to each
ot her, busbar connecting |ines which are {5 di sposed perpendicularly to and
bet ween said main busbars for connection, and | eader |ines which are
connected to said busbar connecting |lines, wherein said busbar connecting

| ines conprise three sets (one set a phase) of three horizontal breaker
units in a strbugbarl unétwhochapdrarersh splosdeaalemd ism d 2rand pliabas and
each of said main busbars has three sets (one set a phase) of busbar units
al ong porti onsthki cabséanead prnight7 2fr ebovieet badsalble deeall busiltar7 2boandct i ng
lines. 2. A gas-insulated switching device 15 conprising a pair of main
busbars whi ch awaydfspwsttei hepdesl Léhet 2eheiosehthe babbar headnvoikng

| i nes which are disposed perpendicularly to and between said nain busbars
for connection/2Bnd | eader |ines which are connected to sai d busbar

connecting lines, wherein said busbar 20 connecting |ines conprise, three
sets (onegset a phggé)PBWthF%%ehBFPQO%&%ﬁ‘Q&Fbé%ﬁméghﬁeﬁbbFﬁa§e§tPBF@ﬁt line

whi ch di d, al ' ' usb d h i.d_nmin, busb h

i oo set s (ondigetoal BRadeyc B ttAIEARRT SEARRP AR RGNS BRFERZE ind
ight f t d i.d . in.b f, b [ iti d

on both ends of '8aa BuEBal “EBARAETAGC] FRe the BYjnebfdfS,deh 5ot OF

gas-insul at ed ﬁwg&gahegldegvgisngstﬁé%m ik 15A ijl”.‘ 1 1fle %riegﬂ%&% ifs

plurality of busbar connecCting lines are provided along sa nmai nbusbar. 4
A gas-insul ated s¥i ¥£8i e dSVbEEIES LI JTRALN £ bdle@kRr]l uprit2s19heEei n

éaid breaker units rise upright fromtheir ends for connection.

10 the busbar connecting line 3a and horizontally as the
breaker unit 5la is provided. The breaker units 74a to 74c
comprise a breaker section 76a and an operator 77a. The
breaker section 76a and the operator 77a are built up in
the same manner as those of the breaker units 5la to 51c.

15 The enclosure of a cylindrical tank constituting the
breaker section 76a of the breaker unit 74a has a busbar
connecting unit 78a on one end of the enclosure by means
of a current transformer unit 80 and a busbar connecting
unit 79a on the other end of the enclosure by means of a

20 current transformer unit 81. The current transformer unit
B0 accommodates a current transformer 23a in the
cylindrical tank and the current transformer unit 81
accommodates a current transformer 24a in the cylindrical
tank.

25 The enclosure of a cylindrical tank constituting the

breaker section 76a of the breaker unit 74b has a busbar



5. A gas-insulated switching device as clained in claim1, wherein sikﬂFranz
mai n busbar is placed on the portion standing upright fromthe end o S'eh
busbar connecting 10 line at either the side facing to said nmain busbar or
the other side thereof. 6 . A gas-insulated switching device as clained in
claim2, wherein said main busbar is placed on the portion of a breaker

unit standing upright fromone end (facinggto 15 the main bus bar) of the
connecting line at either the side facing to said main busbar or the other
side thereof. 7 . A gas-insulated switching device as clainmed in claim1l1 or
2, wherein said |eader line is drawn out vertically from between said
breaker units eab@neeeinkg said Feaden dthaesn@®f tie temz losanter byi meanar e
drawn out from one point between two breaker units) is drawn out

hori zontal | y t ofiaadsutrhenti deansfotmentimit | ®@ddard ld hesbdr. cAngestiingul at ed
switching device as clainmed in claim1 or 2, wherein said |eader line is
drawn out vert hpdll y9R50hr bhebethernendieif btlkalenc logure oy mesesofsai d

| eader lines ( if two |eader |lines are drawn out from one point between 2
a ~~a ao3 - 33cugywentr szresfogmes nnid @lawnThet eRELPSBACaPEyabet ween

phases of said busbar .connecting lines. . )
5 cylindrical tank Constituting the breaker section 76a of

the breaker unit 74c has a busbar connecting unit 78c on

one end of the enclosure by means of a current transformer

unit 80 and a busbar connecting unit 79c on the other end

of the enclosure by means of a current transformer unit
10 81.

Each of the busbar connecting units 78a to 78c has a
disconnecting switch 25a, a grounding switch 26a, and a
connecting busbar in a cylindrical tank and stands upright
on one end of the enclosure of the tank. The busbar units

15 68a to 68c constituting the main bus bar 1 and the busbar
connecting units 78a to 78c are across the busbar
connecting units 78a to 78c. The busbar units 68a to 68c
are disposed vertically along the busbar connecting units
78a to 78c. The busbar connecting units 78a is connected

20 to the busbar unit 68a. The busbar connecting units 78b
is connected to the busbar unit 68b. Similarly, the busbar
connecting units 78c is connected to the busbar unit 68c.

Each of the busbar connecting units 7%9a to 79c has a
disconnecting switch 27a, a grounding switch 28a, and a

25 connecting busbar in a cylindrical tank and stands upright

on the other end of the enclosure of the tank.



9. A gas-insulated switching device as clained in claiml or 2, wherein a
transforner unit to be 5 connected between two adj acent breaker uniZtsFilki003
pl aced in a space between bussbar units standing upright from both ends of
sai d breaker uni t. .ALR A9;

. A AY?. Al .AyR A" . As, . AsF, . ALN?. A", R As?. A, . As,. AsR ALS. A". A" ?. As{e.
AR A&y. Ay. A9SR A e. A Se. ALU?. A;

?.A9( _. AFy, . AHR A@@3FU. e78>7st } Gbcz}xsnl d Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] caj ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca] ca]calcalca]calcalcaljcalc8al0 z

NOT} xsni d_Z] ca] ca] cajec dhebhealndt s d gajtenpee] cahstl tat caycelle &ajirapas] caj ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] cRa] ca] ca! BkQ 0; JOy

117 #}xsni d_Z] bajch]ara] thEda)sisd x aloomlecet]ica] uajta] 1% ta| 2a¢ caje akraksa)l cal c
a] ca] ca] ca] ca]ca] ca] ca] ca] ca] ca] ca]ca! " #o#u#7St $D&| &&' (7)F)J)) ) *' +a+D, , - - -

. 9012222( 2} xhei HuEber]cerpnedti)gajrtitis d8cakola$ca] Bie dusagaliwatsa] ca] c
a] ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! (2)222222244445S77777889( : 7
68a to 68c are disposed vertically along the busbar
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10%& ()- ans of the current transformer 84 and a busbar ?ODDECtl
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LG' 109W& ()-! DLG 10%0& ()-! LG 10%e& ()-

25 of the current transformer 85. The current transformer 84

has a current transformer 23b in the cylindrical tank and



{rS1! @ 10%C& ()-L10%Z& ()-f&10%Z& ()- 10CC 10CC 10CCl |9, "10%CC& )-ljgm.
"1090VMVE' () -{TzX9rS1! & 10%Z& ()-SIf& 109% ()-S! 10%ZZ& ()-y!a 109%& ( Bﬁﬁ&zb“
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h& ()-&10% h& ()- 10 10 10'tl % 109 ()-'tA % 10%& ()-6yh!!]# 4xV7, 1 10
h) 10% h& ()--!'t 10%& ()-@ ~
the current transformer 85 has a current transformer 24b
in the cylindrical tank. The enclosure of the cylindrical
tank constituting the breaker section 76b of the breaker
unit 75b has a busbar connecting unit 82b on one end of
5 the tank enclosure by means of the current transformer 84
and a busbar connecting unit 83b on the other end of the
tank enclosure by means of the current transformer 85.
The enclosure of the cylindrical tank constituting the
breaker section 76b of the breaker unit 75c¢ has a busbar
10 connecting unit 82c on one end of the tank enclosure by
means of the current transformer 84 and a busbar connecting
unit 83c on the other end of the tank enclosure by means
of the current transformer 85.
Each of the busbar connecting units 82a to 82c has a
15 disconnecting switch 25b, a grounding switch 26b, and a
connecting busbar in a cylindrical tank and stands upright
on one end of the enclosure of the tank. The busbar units
69a to 69c constituting the main bus bar 2 and the busbar
connecting units 82a to 82c are across the busbar
20 connecting units 83a to 83c. The busbar units 69a to 69c
are disposed vertically along the busbar connecting units
82a to 82c. The busbar connecting units 82a is connected
to the busbar unit 69a. The busbar connecting units 82b
is connected to the busbar unit 69b. Similarly, the busbar

25 connecting units 82c is connected to the busbar unit 69c.

Each of the busbar connecting units 83a to 83c has a
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10

15

20

25

connecting busbar in a cylindrical tank and stands upright
on the other end of the enclosure of the tank. The busbar
units 69a to 69c constituting the main bus bar 2 and the
busbar connecting units 82a to 82c are across the busbar
connecting units 83a to 83c. The busbar units 69a to 69c
are disposed vertically along the busbar connecting units
83a to 83c. The busbar connecting units 83a is connected
to the busbar unit 69a. The busbar connecting units 83b
is connected to the busbar unit 69b. Similarly, the busbar
connecting units 83c is connected to the busbar unit 69c.

The busbar partitioning lines 29a and 29b are connected
to the main busbars of an adjoining gas-insulated switching
device and built up almost in the same manner as the power
receiving lines 2la and 21b. Therefore, identical
reference numerals are assigned to units constituting the
busbar partitioning lines 29a and 29b and to units
constituting the power receiving lines 21la and 21b in the
drawings and part of the description is omitted.

A cylindrical tank constituting each of the connecting
busbar units 78a to 78c of the busbar partitioning line
29a contains a disconnecting switch 35a, a grounding switch
36a, and a connecting busbar in it. The cylindrical tank
constituting the current transformer unit 80 of the busbar
partitioning line 29a contains a current transformer 32a.

A cross-shaped branch type tank constituting each of the

.1 90112z X6j

_a



F" 10?/«&' '(')- I I F lQ?/e&' '(')- 10?/«&' (?- 2244I44444r §410! LlO%&'- ()-, &100/?'&' ()- é. IJI('?U
10/n -3"109%&' ()-:'i -3"10%&' ()-:+109& ()-44 55~6S77| Z; r S410! 9l 9100/%& ?;-'q;
"109%&' ()- !'[s "10%& ()- F '109%& ()-z!bF !'10%a& ()-z F

1'10%Ma& ()-2z77889% & ' : (:}[M110 10 10 10!xS/ "109%& ()-F 'dS/ "109& ()-F

S&3"10%&' ()-@is&3"109%& ()-@9$"109& ()-(:7:=:";s;<V<}[<MP110 10s3
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13"10%' ()-y!'n& "109%& ()-!i &

1109&' ()-S! !'doskec)ibgMbosBar) uBlooR94)to109¢00f the busbar
partitioning line 29a contains a disconnecting switch 33a,
grounding switches 34a and 37a, and a connecting busbar
in it. A transformer unit 86 containing a transformer 38a

5 in a cylindrical tank is connected to the cross-shaped
branch type tank constituting the connecting busbar units
79a to 79c of the busbar partitioning line 29a at the side
opposite to the side on which the connecting busbar units
78a to 78c exist. The current transformer unit 81 of the

10 busbar partitioning line 29a contains a current
transformer 32a in a cylindrical tank.

A cylindrical tank constituting each of the connecting
busbar units 82a to 82c of the busbar partitioning line
29b contains a disconnecting switch 35b, a grounding switch

15 36b, and a connecting busbar in it. The cylindrical tank
constituting the current transformer unit 84 of the busbar
partitioning line 29b contains a current transformer 32b.
A cross~-shaped branch type tank constituting each of the
connecting busbar unit 83a to 83c of the busbar

20 partitioning line 29b contains a disconnecting switch 33b,
grounding switches 34b and 37b, and a connecting busbar
in it. A transformer unit 87 containing a transformer 38b
in a cylindrical tank is connected to the cross-shaped
branch type tank constituting the connecting busbar units

25 82a to 82c of the busbar partitioning line 29b at the side

opposite to the side on which the connecting busbar units
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busbar partitioning line 29b contains a current
transformer 31b in a cylindrical tank.
Judging from the above description, this embodiment
5 builds up the busbar connecting lines 3a to 3c with
horizontal breaker units 5la to 51c and consequently can
reduce the physical installation height of the gas-
insulated switching device.
Further, this embodiment can reduce the distance
10 between the main busbars 1 and 2 of the gas-insulated
switching device as the busbar units 68a to 68c
constituting the main busbar 1 are vertically disposed
along the busbar connecting units 66a to 66c and the busbar
units 69%9a to 69c constituting the main busbar 2 are
15 vertically disposed along the busbar connecting units 67a
to 67c. Therefore, this embodiment reduces the
installation space while suppressing the installation
height of the gas-insulated switching device.
Further, this embodiment connects the breaker units
20 51a and 51b with the breaker connecting units 52a having
the upright sections 55a and 56a and the breaker units 51b
and 51c with the breaker connecting units 52b having the
upright sections 55b and 56b and consequently can reduce
the lengths of the horizontal sections 57a and 57b which

25 constitute the breaker connecting units 52a and 42b and

the lengths between the main busbars 1 and 2 of the
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embodiment can reduce the dimensions between the main
busbars of the gas~insulated switching device and
consequently reduce the physical installation area of the
gas~insulated switching device.

FPurthermore, this embodiment draws out leader lines
13 and 14 from a single point on the horizontal section
57b of the breaker connecting unit 52b and draws out the
connecting busbar unit 70c of the leader line 14 slantwise
along the main busbar 2 and horizontally apart from the
connecting busbar unit 70b of the leader line 13. As the
result, this embodiment can draws out the leader lines 13
and 14 from a single point on the horizontal section 57b
of the horizontal section 52b without increasing the
dimensions of the horizontal section 57b which constitutes
the breaker connecting unit 52b. Therefore, even when two
leader lines are drawn from a single point on the horizontal
section of the breaker connecting unit, it never happens
that the distance between the main busbars 1 and 2 of the
gas-insulated switching device increases and that the
physical installation space of the gas-insulated switching
device increases.

Although, in the above description, this embodiment
draws out the connecting busbar unit 70c of the leader line
14 slantwise along the main busbar 2 and apart from the

connecting busbar unit 70b of the leader line 13, it is
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angles to the main bus bars 1 and 2. In this case, the
connecting busbars can be made shorter when drawn out
5 slantwise. Further, it is possible to draw out the
connecting busbar unit 70c of the leader line 14 (which
is connected to the single phase lines 50a to 50c) between
phases of the busbar connecting lines 3a to 3c (or between
the single-phase lines 50a and 50b and between the
10 single-phase lines 50b and 50c). For example, the
connecting busbar unit 70c of the leader line 14 which is
connected to the single phase line 50a can be drawn between
the single-phase lines 50a and 50b and the connecting
busbar unit 70c of the leader line 14 which is connected
15 to the single phase lines 50b and 50c can be drawn between
the single-phase lines 50b and 50c.
Further, this embodiment disposes the transformer unit
64 connected to the upright section 55a of the breaker
connecting unit 52a in a space between the upright section
20 55a and the busbar connecting units 66a to 66c and the
transformer unit 65 connected to the upright section 55b
of the breaker connecting unit 52b in a space between the
upright section 55b and the busbar connecting units 67a
to 67c. Consequently, this embodiment can suppress the

25 transformer units 64 and 65 from increasing the

installation height of the gas-insulated switching device.
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(Embodiment 2)
Referring to FIG. 6 to FIG. 8, a second embodiment of
the present invention will be explained below. FIG. 6 to
FIG. 8 show the component layouts of a gas-insulated
5 switching device which is a second embodiment of the
present invention. This embodiment is an improvement of
the first embodiment.
The main busbars 1 and 2, the busbar connecting lines
3a to 3c, the power receiving lines 2la and 21b and the
10 busbar partitioning lines 29a and 29b of this embodiment
are built up in the same manner as those of the first
embodiment. Therefore, identical reference numerals are
assigned to them in the drawings and part of the description
is omitted. The gas-insulated switching device of the
15 second embodiment is installed in an outdoor substation
and sends power to a downstream power system through
bushings. Therefore, the configuration of the leader
lines 12 to 14 of this embodiment is different from that
of the first embodiment.
20 The leader line 12 comprises a connecting busbar unit
70a, a current transformer unit 7la, and a bushing 88a.
The connecting busbar unit 70a is connected to a
cross-shaped branch type tank which constitutes the
horizontal section 57a of the breaker connecting unit 52a
25 via the current transformer unit 71a, stands upright, bends

at right angle towards the busbar 1, extends horizontally,
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and reaches to the bushing 88a on a steel tower at the main

busbar 1 side.
The leader line 13 comprises a connecting busbar unit
70b, a current transformer unit 71b, and a bushing 88b.
5 The connecting busbar unit 70b is connected to a
cross-shaped branch type tank which constitutes the
horizontal section 57b of the breaker connecting unit 52b
via the current transformer unit 71b, stands upright, bends
at right angle towards the busbar 2, extends horizontally,
10 and reaches to the bushing 88a on a steel tower at the main
busbar 2 side.
The leader line 14 comprises a connecting busbar unit
70c, a current transformer unit 71c, and a bushing 88c.
The connecting busbar unit 70c is connected to the
15 cross-shaped branch tank (different from the cross-shaped
branch tank to which the connecting busbar unit 70b is
connected via a current transformer unit 71b) which
constitutes the horizontal section 57b of the breaker
connection unit 52b of the busbar connecting line 3b. The
20 connecting busbar unit 70c is drawn slantwise along the
main busbar 2 and horizontally to the side of the connecting
busbar unit 70b and rises upright along the connecting
busbar unit 70b.
In this case, the connecting busbar unit 70c is above
25 the connecting busbar unit 70b. Then the connecting busbar

unit 70c bends at right angle towards the busbar 2, extends
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horizontally, and reaches the bushing 88c on a steel tower
at the main busbar 2 side.

As explained above, the second embodiment draws out
the connecting busbar unit 70c slantwise along the main
busbar 2 and horizontally to the side of the connecting
busbar unit 70b and rises it upright along the connecting
busbar unit 70b. Consequently, even when both the leader
lines 13 and 14 are drawn out from a single point on the
horizontal section 57b of the breaker connecting unit 52b,
the leader lines 13 and 14 canbedrawn in the samedirection.
It is also possible to horizontally draw the connecting
busbar unit 70c in parallel to the main busbar 2 and to
horizontally draw it perpendicularly to the line
connecting the ain busbars 1 and 2.

Further, this embodiment places the connecting busbar
unit 70c above the connecting busbar unit 70b, bends it
at a right angle towards the main busbar 2, and extends
it horizontally. When the connecting busbar units 70b and
70c are placed side by side horizontally, it is necessary
to widen the phase-to-phase distances of the single-phase
lines 50a to 50c which constitutes the busbar connecting
line 3b to secure the insulating distance between the
connecting busbar units 70b and 70c. This unwontedly
increases the installation space of the gas-insulated
switching device. However, as the connecting busbar unit

70c is placed above the connecting busbar unit 70b, this
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embodiment can secure the insulating distance between the
connecting busbar units 70b and 70c without increasing the
phase-to-phase distances of the single-phase lines 50a to
50c constituting the busbar connecting line 3b. The other
5 parts of this embodiment equivalent to those of the first
embodiment have the same effects as those of the first
embodiment.
FIELD OF THE INVENTION
The present invention is applicable to a gas-insulated
10 switching device whose installation height and space are
limited, particularly to a gas-insulated switching device
to be installed in an electric station such as an indoor
substation or an underground substation where the physical

spaces for installation are limited.
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WHAT WE CLAIM IS
1. A gas-insulated switching device

comprising a pair of main busbars which are disposed in
parallel to each other, busbar connecting lines which are

5 disposed perpendicularly to and between said main busbars
for connection, and leader lines which are connected to
said busbar connecting lines, wherein said busbar
connecting lines comprise three sets (one set a phase) of
three horizontal breaker units in a straight line which

10 are disposed along said main busbar and each of said main
busbars has three sets (one set a phase) of busbar units
along portions which stand upright from the ends of said
busbar connecting lines.

2. A gas-insulated switching device

15 comprising a pair of main busbars which are disposed in
parallel to each other, busbar connecting lines which are
disposed perpendicularly to and between said main busbars
for connection, and leader lines which are connected to
said busbar connecting lines, wherein said busbar

20 connecting lines comprise three sets (one set a phase) of
three horizontal breaker units in a straight line which
are disposed along said main busbar and each of said main
busbars has three sets (one set a phase) of busbar units
along portions which stand upright from the ends (near said

25 main bus) of breaker units positioned on both ends of said

busbar connecting line.
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1 or 2, wherein a plurality of busbar connecting lines are
provided along said mainbusbar.
4. Agas-insulated switching device as claimed inclaim
5 1 or 2, wherein said breaker units rise upright from their
ends for connection.
5. Agas-insulated switching device as claimed inclaim
1, wherein said main busbar is placed on the portion
standing upright from the end of said busbar connecting
10 1line at either the side facing to said main busbar or the
other side thereof.
6. Agas-insulated switching device as claimed in claim
2, wherein said main busbar is placed on the portion of
a breaker unit standing upright from one end (facing to
15 the main bus bar) of the connecting line at either the side
facing to said main busbar or the other side thereof.
7. Agas-insulated switching device as claimed inclaim
1 or 2, wherein said leader line is drawn out vertically
from between said breaker units and one of said leader lines
20 (if two leader lines are drawn out from one point between
two breaker units) is drawn out horizontally towards the
side of the other leader line.
8. Agas-insulated switching device as claimed inclaim
1 or 2, wherein said leader line is drawn out vertically
25 from between said breaker units and one of said leader lines

(1f two leader lines are drawn out from one point between
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two breaker units) is drawn out horizontally between phases
of said busbar connecting lines.

9. A gas-insulated switching device as
claimed in claim 1 or 2, wherein a transformer unit to be
connected between two adjacent breaker units is placed in
a space between bussbar units standing upright from both

ends of said breaker unit.
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