-

2 device for an electric station such as a power plant and aqmmm“

;e3e@Tz F - 1 SPECI FI CATI ONS GAS- | NSULATED SW TCHI NG DEVI CE FI ELD OF

| NVENTI ON The present invention relates to a gas-insulated 5 sw'tching
station. BACKGROUND OF THE | NVENTI ON A wel | - known conventi mmwmmmww
gas-insul ated swi tching apparatus is disclosed by Japanese I

Ri ght 10 Publication No. H 03-39310 (199_1)I Thi s gas-insul at ed *$W<t*chi ng
apparatus is of a 1+1/2-switch arrangenent™in which oppositely-di sposed
paral | el busbar connecting |ines are arranged perpendicul arl ﬂm@mwmlﬂw‘wmw
busbars. Busbar units of three phases constituting the main 5
arranged al nostsprrrcdt®INg N t he side outer than the ends of thgygoo«
connecting lines. To reduce the installation space of said gas-insul ated
sw t chi ng devi GASSINSULKIRD eSWIUBECHING DEPPEE cat i on Pat ent Lai d- Open
Publ i cation No. Hei 08-47125 discloses a 20 vertically-placed breaker units
whi ch consti t utftdEle QOAMBENTON | nes. However, this configuration makes
the gas-insulated switching device taller but |ess earthquake-resistant.
Therefore, the gas-Thewresenswinreennionevetates tai s ggpeinaplasedbe

installed _in a 25 height-]limted | ocation. In other words, the gas
i nsul at ed ®swi t S¥ItFHAT devdcea Kiox appelestade ghatigpl such 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



I - 2 to an indoor plant or an underground substation. SUWARY OF THE
| NVENTI ON A representative object of the present invention is to reduce the

sinstallation 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 disposed perpendicularly
to the main oppositely-di sposed busbars 10,and that each of the mains has
busbar units of three phases along a porti®on (stud) rising fromthe end of
each busbar connecting line. In the description of the present invention,
the end of each busbar connecting |ine neans the end of a circuit 15 bl ock
near the main hshal inidde gpraakesr Ui tendbi§Poah® s968t8€ish.both ends of
t he busbar connecting line. Mire concretely, it neans the end of the
encl osure of arSUMMARYIUF CFHR aINVENTIDOSt i t uti ng the power breaker Dbl ock
towards the main busbar. The horizontal power breaker unit is a power 20
breaker unit whose Rireprgsercoat Bveresb peastof uthe gt deepovieivéneidmeridl ock
is placed horizontally, that is, the central axis of the airtight container
is horizontal &% regdge ithednsd@lslatniamepiage iwithaontxoeeasing its
hori zontal |y separated. 25 The stud rising fromthe end of the busbar
connecting |ind&ei&¥r+ ses a busbar connecting unit and i s connected -3
to the enclosure of the airtight container facing to the busbar. The busbar
unit constituting tHe R pfestures pfatbg pppeenteiyventior aee thatbar
of the busbar nnecting unit.or_in, the side of the main bysbar connecting
5 unit. A pl urgﬁ?\rteye %‘Prg'ﬁ&%clalc%ﬁﬁagFFn‘énﬂ'ﬁe%r%gﬁnﬁ‘(?cﬁle &l SFBhEStHe mai n
busbar. The pr td et sSe the. physi C i ght of the
gas-insul at ed ;ﬁw%ltﬂlc d|r{r%lg elvl%elcjg{s}estshe Elﬁs%%r%%ﬁeﬁ%i%sﬁ(?%%@ are

constituted by fadeafiiicil1 NP0l G HY GalE] dﬁﬂéﬁtéityid?gepnodéé(}f ﬂ%&gﬁ tion

of the busbar units along the studs which ri'se from'he usbar

connecting | i nehd ahatesusie dfheheineitss ds BesBeRdirit Akt €hi88 g dks
busbars of the gas-insulated sw tching device and consequently the

install ati on spdemofa pbetgesn {(Stud$ut b Bilg Sirdne ihig edavo € eeadio buEBHIECt | ON
of the adjacent power breaker units, parts stand upright fromthe ends of
t he power brealemnadting limept her words, power breaker units are connected
by a breaker connecti n% unit which conprises two vertical parts
In the description of the present invention, the end
of each busbar connecting line means the end of a circuit
15 block near the main busbar in the breaker units which are
located at both ends of the busbar connecting line. More
concretely, it means the end of the enclosure of an airtight
container constituting the power breaker block towards the
main busbar. The horizontal power breaker unit is a power
20 breaker unit whose airtight container constituting the
power breaker block is placed horizontally, that is, the
central axis of the airtight container is horizontal and
electric contacts in the airtight container are
horizontally separated.

25 The stud rising from the end of the busbar connecting

line comprises a busbar connecting unit and is connected



"20 rising fromthe ends of the adjacent power breaker units and a

hori zontal part connecting these vertical parts. "The end of a power
“breaker unit" neans the end of the enclosure of the airtight container
constituting the breaker block of the power breaker unit. Further, "the 25
adj acent power breaker units" neans the adjoining two of three power
breaker units which are connected in series. - 4 1In accordance with the
present invention, the power breaker units are connected by nmeans which
rise upright fromthe end of the breaker units. In other words, the power
breaker units are connected by a breaker connecting 5 unit conprising
vertical and heoi et ahclBslge Ejh_ef:ﬁ‘éOéfrtS.Qﬁtdééﬁ@&'fﬁePefé(@f‘ﬁ%t%ﬁfgacent
power breaker units can be reduced. This can further reduce t

installation spasbaaf. t Thegpasbasuhni€dcsiét cOhDInGevhé tna Bashedy .12 |1 ne
| eader line is vertically connected 10 to a part (or a breaker connecting
unit) between phacad] appas igelgr tor ddleemalini tiuskay Yo HNEhé aneshati ne i s
connected to one breaker connecting unit . In sone cases (particularly when
t he | eader |in€cBdRgitidgsunir@iminrdeasikie iofr yhé madn Busbanedmadrring nes
can be copnected thereto. 15 In such a case, one of the vertically

dr awn- out | eadBRifi-ned RINIRIAGY eiitburlrar 6anaecy ing hines caa e plantidcul ar
to the other leader Line. O one of two |eader lines is drawn out between
respective busBaPP@okREcIAE PUSERL-For exanpl e, one of the |eader |ines 35

for the first phase,is drawn 20 to .a place between the first and second
phases and one of ﬁ'eeP’éﬁﬁgptI]irhveesntf]ﬁ% FAB LRRRE S AGe PRY S ¢hh ded alyte

drawn to pl aceg¢b t thi.rd phases. .. There are two ways of
drawi ng one of 8t‘fm§h}é§§§esr ?ﬁsﬁlgi(s&%\%a%wrtéhn]f%e otner- |aésa2£§}e Ik?‘?é’.a]ar awi ng

the | eader |ingoshabtiing® 13n@80 223 a5y L LA | eader

line in parallel to the man busbar and then towards per penditcular to )

the - 50 mai brbukear unliksaccPagBnee, WhB HREpBEEESBh bRVEREL! gﬁsb‘éﬁ}e“ t wo
| eader |ines are simultaneously drawn fromthe adjacent power breaker units

or a breaker conitstahgngrile stndsobhbch wid seefrbfathe etidavh H RAB_Kbaires is

drawn horizontally away fromthe other |leader line or horizontally to a

pl ace between phnBestingt hénpaspan wehnee iy dimens. iofiseperpeaditwd areader

| ines can be sinultaneously drawn from between the adjacent power breaker

units. This cahOrbyedeaimbusbhadissplinkke Haswianrs tlatep sositching devdicef t he

gas-insul ated swi,tchi ng devi ﬁre Fg\\%{eher, a_transfornmer unit is connected to
¥ 5Ofer gt

a portion bet v@gﬂ £rEs gpees @dlatign spacs afhdhe @dsof the
breaker gonnect 087 HRblS 5y 12-RYRG GEF1LAS Pover

For connection of the adjacent power breaker units,
parts stand upright from the ends of the power breaker units.
In other words, power breaker units are connected by a
breaker connecting unit which comprises two vertical parts
20 rising from the ends of the adjacent power breaker units
and a horizontal part connecting these vertical parts.
“The end of a power breaker unit” means the end of the
enclosure of the airtight container constituting the
breaker block of the power breaker unit. Further, “the
25 adjacent power breaker units” means the adjoining two of

three power breaker units which are connected in series.



15 breaker unit fromincreasing the physical height of the gas-insul ated
switching device, this invention disposes the transfornmer unit in a space
" between two studs on the ends of the enclosure of the airtight container
whi ch constitutes the breaker unit of the power breaker unit. 20 BRI EF
DESCRI PTI ON OF THE DRAWNGS FIG 1 shows a plan view of the |ayout of
conponents of a gas-insulated sw tching _de‘i/i ce which is a first enbodi nent
of the present invention. FIG 2 is a plan view taken on line Il1-1l of FIG
1. FIG 3 is a plan view taken 25 on line IlI-111 of FIG 1. FIG 4 is a
plan view taken on line IV-1Vof FIG 1 . FIG 5 is a single connection
diagram - 6 of argascdscddnédysth tehe Ngrdevheei Rfeltfonl tihé Govets a
pl an vi ew of the conponent |ayout of a gas-insulated sw tching device which
is a second enfbaknt wfitdeamns asaniedto@ by aears Gvhich St Bs | @i Vi Rw
taken on line 5 VII-VIl of FIG 6. FIG 8 is a plan view taken on |Ine
VITI-VIII of FIfiZons tHESCRI RE GhheOrb ddik QREHERRED HENVB@Y N T X dsrp ocherent
1) 10 Referring to FIG 1 to FIG 5, the first enbodi nent of the present

i nvention w || OswWeibreakesr Boiow aFe Gometiosd by echreaker chnnpciing a
gas-insul ated switching device which is a first enbodi ment of the present

i nventi on? Thi INefeeMREAE 1Ng VST ticpliand hgnigendalawaihent Theretare, 15

busbars 1 and dual. busbars are connected wi th busbar connecting |ines 3a
to 3c. These I%ﬁ‘@sgéégtaé‘c&g%ﬂ?%t{]%? adlachNy PoMGTbregkesi ?Ngﬁé‘sama to

4c. Th it i 4 i b 5 i .t 6

i scommeoting B FeauiePl A%Es Bal AR Her ettt ethe 1h583TA 8k TEh A48

b k 5 d t f .di s ting switch 10a, and a
or oand ng sni t oF Y Hie LR o/ B oty MEEIREE! 00 St Lo e b

conprises a breakergfdi faViPg A14hansE LSRN Gl 18 FLSEP8RLEY i ShsiLh 8D,

and a grounding switch 9b at 25 one end of the breaker 5b ahd a current

transformer 7btoa dignannest i e keh d&hie@ﬂﬂn?l URUOf BetG¥eh CPhd1lb at
7 _the other end of the breaker 5b. The unit Tine 4c conprises a breaker

5c having a tr ackfaarersr mowen bifeadonmaniitg. swnlgh e landier grimnding
switch 9¢c at one end of the breaker 5c and a current 5 transformer 7c, a
di sconnecti ng SANNEetERt togpahea breakgrngonnecting unit. In some cases

(particularly when the leader line comprises a main and
auxiliary lines), two leader lines can be connected thereto.
15 In such a case, one of the vertically drawn-out leader lines
is drawn out horizontally so as to be perpendicular to the
other leader line. Or one of two leader lines is drawn out
between respective busbar connecting lines. For example,
one of the leader lines 35 for the first phase is drawn
20 to a place between the first and second phases and one of
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
25 the main busbar and drawing the leader line in parallel

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



"switch 11lc at the other end of the breaker 5c. A leader line 12 and a
transforner 15 are connected between the unit |lines 4a and 4b. A | eader

.line 13 and a transformer 16 are connected between the unit |ines 4b and

4c. Further a 10 |leader line 14 is connected between the unit |ines 4b and
4c of the busbar connecting |line 3b. Leader lines 13 and 14 connected
between the unit lines 4b and 4c for the husbar connecting line 3b
constitute main and auxiliary lines. The |'eader line 12 conprises a breaker
17a, a grounding 15 switch 18a, a current transfornmer 19a and a cabl e head
20a. The | eader line 13 conprises a breaker 17b, a grounding switch 18b, a
current transf maisy bi¥baand a cabl e head 20b. The | eader line 14 conprises
a breaker 17c, a grounding switch 18c, a current transfornmer 19c and a
cabl e head 20c. 20 & powenrdave: wingh | the 2tesant fheehtisbap whehi twoni ng

| ine 29a are connected to the main busbar 1. The power receiving line 2la
conpri ses a pok@adereddaes? 2xe igatltefnepusiy einawn ahgimrirher RBpcent

di sconnecting switch 25a, and a grounding switch 26a which are connected to
one end 25 of PR¥SFoREeakesaRBAitE2gr a BEeakercennechingrumit orore ofla, a

disconnecging w tch 27a, and aﬁggounding switch | g _ 28a which are
connect ed’t o t A& Vis&t 167 1o 413 hRAdedr daiegs Jsy drpyed higdggontally

titioning Iine 2 i ker 30a, t,_of t
{ranst ormer 31204 Aol %i&%%a;%ﬁﬁﬁsﬁéﬁi F JREIAG I ore BaCS 5
roundi ng sw r I | .are connec one en
of the pousr byesverraifiefet BRI Bk HEEE B0 HEN Soaeg XakY,

di sconnect i ng. &l €B8ad82. 1 #ds 4 Hendi Ry P k6N 3520 PBLANALR aAEG! od o

the other end of the power breaker 30a. 1 power “recel vi ng b and
the busbar par thie @djagdntpodly Vrea@aniad [ 0Thie Wi ARRY the The
power receiving line 21b conprises a power breaker 22b, a set of a current
transf or @r 23k isxaticechateeti s vppob i2blhu sk £ o e arg- iSMii1ch e26D

whi ch are connected to one end 15 of the power breaker 22b, a set of a
current transf&migchisg devdicsconnecting switch 27b, and a grounding switch
28b which are connected to the other end of the power breaker 22b. The
busbar partitioni ndUsthenop tsapefermes polkrishreanectedbtoaa peirtdon
current transfﬁrner 31b, a 20Q disconnecting switch 33b, a grounding switch
34b, a groundi RET¥RET: khs78ddAgeRY PAKSF oPRERkSBLUNES h %ﬁeﬁ%%ﬁﬂéﬁgéﬂfto

one end of the r. breaker 30b, .a set qf a current transforner 32b, a
di sconnecti ng g&%?%ﬁeggﬁf SORREGrdh & %?wi&8h5§§9nﬁﬁﬁcﬁ & &%U6nect ed to
the otheijs25 epdeQkeNGnRQWeL-oRY ﬁ%‘&?ea%ql?rg he a1 a3 Hedldid g1

and 21b receive power
gas-insulated switching device, this invention disposes

the transformer unit in a space between two studs on the

ends of the enclosure of the airtight 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



- 9 froman upstream power system or an adjoi ning gas-insulated sw tching
device, send it to the busbar connecting lines 3a to 3c via the main

. busbars 1 and 2, then to a downstream power systemvia the |line |eader
lines 12a to 12c. 5 Further, power is sent to the busbar partitioning |lines
29a and 29b via the main busbars 1 and 2, and then to the adjoining
gas-insul ated switching device. FIG 1 to FIG 4 show the |ayout of
conponents of an actual gas-insulated switching device to which the circuit
10 configuration of FIG 5 is applied. The gas-insulated sw tching device
of this enbodinent is designed to be installed in an indoor substation and
supply powver t @M adgasstihealapedEEwiyehamgviaveael 6. rite 1 Ndeqaic.sygbgsati on
is made up with a ground section and an underground section. 15 The
groundsecti on emidrsesiewmof thaponepdsentslayotutngft Aeggasinsalkaedad

swi tching device and the underground section contains a cable section for
suppl yi ng powerswitchidoyvdev tzen wioielh ysé esecdhd embadlimebareflthed 2 are
oppositely disposed in 20 parallel to each other. The busbar connecting
lines 3a to 3c BARSgnteoHeentior. bidkar J Lsarml Plan v ikw posken i on phing | el
to each other and perpendicularly to the busbars 1 and 2 therebetween. The

busbar cornect Vg1V eLBF 1% R cFFSi £ 18 fyIRLPhIEEEY | Fake D t bingc

whi ch are disp i rallel to each other along the nmain busbars 1
and 2. The si n&lslg&p'ﬁasfef]lc?ﬁe@‘%ﬂaﬁo 50c are conposed of breaker - 10
units 51la to 51c. The power breaker units 5l1a and 51b are connected to each
other with a breaker connecting unit 52a and the breaker units 51b and 51c

are connect ed_ bk caeibPldiplom ol Spre ik QRS  eRSBASRELRG NIt 52b. 1n ot her
a , an

wor ds, the breaker units 51a, C are connecied in series by neans
of the breaker connﬁgﬁﬁagiﬂgﬁgsl§2a and 52b. The breaker connecting unit
52a is a power breaker 5a and conprises a breaker section 53a and an
oper at or 1¥4a. The bref&erid§ €6NPEC! i NOteINFLG 52D, i 6h@ PDOMEX dedkahe®d and
conprises a breaker section 53b and an operator 54b. The breaker connecting
unit 52c i s a poiwthebpeekentSinuadtionpwilkba dxpdalkiareds betlioon 5BrGansl an
operator 54c. The breaker sections 53a to 53c houses electric 15 contacts
in a cylindricéihawmi@ ischenaticudiagraexef | yogaseisrelanedl avihghindi un
is hernmetically, seal ed.  These electric contacts are mechanically connected

to the correspdRNiRe BBérhtisy 8 545t mbodimentefiche PrepaRt AR - t 0 be
hori zontal | y opened by the ogeratﬁrs Sﬁz 20 to 54c. The operators 54a to
54c are respecti §m¥8éé’t“88 o Phé 1 hés—FuLECBArE a9 toor FEEIUHHR ng

breaker s tioqﬁ‘}fg;;récﬁS%g a&{h f | pdrical n(?s o{;‘ tge greaker
sections gga to cisa S%igzn_a._%#%ﬁ%fedéﬁ%taﬁﬁP%égﬁ tVﬁ P ORtaf ner
whose | ongi t udidiin&@Mdq!1 Fredds do 3d Pahakkeh 1hast 5§ Qﬁ'iow%or-l@fst
cylindrical tanks of the breaker sections 53a to 53c are placed Iin a plane
of serially-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
20 switch 9a at one end of the breaker 5a and a current
transformer 7a, a disconnecting switch 10a, and a grounding
switch 1lla 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

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

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



- 11 so that their longitudinal central axes may be aligned. This

enbodi nent suppresses the height of each breaker unit by using a horizontal
.cylindrical tank. The tank to be hereinafter explained is what is expl ained
above, that is, 5 the tank is a horizontal grounded netallic airtight
container filled with SF6. The breaker connecting units 52a and 52b stand
upright fromthe adjoining breaker units tp connect the breaker units. The
breaker connecting unit 52a conprises upright 10 sections 55a and 56a and a
hori zontal section 57a which connects these upright sections 55a and 56a to
| evel . The breaker connecting unit 52b conprises upright sections 55b and
56b and a hori 20/ d+EEctdD SF b whesipdrests these upright sections 55b
and 56b to level. 15 The upright section 55a consists of a cross-shaped
branch type tank whiied €ont ai Dse M di s6apHesésng BrehkBrl8a aadiaggaoundi ng
switch 11a) and is nounted on the further end (with respect to the main
busbar 1la) of tthartsfdenenclkesus @ isfcdimeduianksviseat 8Op antRalyro@edtn®f a
current 20 transforner unit 59 which is a cylindrical tank containing a
current transfewigiclyc Attwonennd rahstlee hmedkéd s andnactedréntt he
upright section 55a at the side closer to the main busbar and has a
transforn@r 15 thangfigumeniiread digsonneed ing swatchsl@e amgidea xmindigyg i s

pl aced in a space between the_ upright section 55a and the busbar connecting
units 66a to 66¥itch Iz a?héhGpPFgﬁF epdt PEntheabreaker- 8apad Inadrh type

t ank whi ch i di ti itch 8b d di itch, 9b d
ol bt om0 S STISEL sl £1 20 a0 8 g1l B ich, 90 o
the b k 53§ . f t f it Q0. Th t
(he breaker 53 edBANn IR S {R4oR KIALTHLRR T Wbs Bl BAESTL
6b. The hori i i d ich
The Mor| 200 GG AL 3TAE YRS | 865, A EKEBSeSRedy O gLk i

contains a disconnecting swt groundi ng sw

cylindrigal tankaddrch igentiai 0§ déhRelObasdtisb¥HAhn1Ehe i HBE Shtamect i on
55b is a T-shaped branch type tank which contains a disconnecting swtch 8c

and a groundi n@csift €he9busbdri conmedt Bty dnitd8H.ankeaRerosinesof 3 tdiai
breaker 53c at the further end (wth respect to the main busbar 15 | b by
means of a currldncohneasédrbaetwesn thé2unifhé inesr 4btand dosfoyr the hindbac2 i s
a cylindrical tank containing a current transfornmer 6¢c. The current

t ransfor mer uniCOTBBRqtsinhAhdte ekb ensta tuprd giainsaund @ansishiay thimes de
closer to the main busbar |b._ The transfornmer unit 65 conprises 20 a

cylindrical tank coM@ilfRAGTalRed<fOPRRE 1985 Ak eIKBF ddéty %P ik
et veen 82, Py AP TRl o SRR RIS LU Pusker SEMTRStA T 20 A0 07
(25 a1 o0t e eSERTEEAS 10 Skbp AR SRRl ALY, -
closer to the hrgakal 188¢ PruFe@dt €faRs FYFMEPI19b and a cable head 20b.
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 2la 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



- 13 transformer unit 61. The current transformer unit 61 is a cylindrical
tank containing a current transformer 7b. As for the busbar connecting

. lines 3a and 3c, the horizontal section 57b conprises a cross-shaped branch
5 tank which contains a disconnecting switch 17b and a grounding switch 18b
and a cylindrical tank which contains a connecting busbar. As for the
busbar connecting lines 3b, the horizontalg section 57b conprises a
cross-shaped branch tank which contains a disconnecting switch 17b and 10 a
grounding switch 18b and a cross-shaped branch tank which contains a

di sconnecting switch 17c and a grounding switch 18c. The hori zont al
sections 57a aR@aSihichard sposedted ta Phandeheh dndbart kopoRelivyedkdt 66a
is mounted on the tank 15 enclosure of the breaker section 53a which
constitutes th@2ar.eakbe bnsbablpavtitheninggl bnph2ge ¢domer bdas ad pdwerend
closer to the main busbar |la by neans of the current transfornmer 58. A
busbar connect PE§aken 396b ix sedumfed crntrnt dfanstdoner e3bd, the breaker
section 53a which 20 constitutes the breaker unit 5l1a of the single-phase

line 50b at th@1EFENAESEENS SWHTEChE IR s sHroUnding rsskechf34ae @urrent

transforngr 58. A busbar cannectjing unjt 66c¢c is_nounted on the tank
encl osurggof t HEOHR f S&é&ﬁbﬁﬁ%é‘%i%ﬁ%@%‘%ﬁ%§?%éﬂb¥%meuni t 5la

of the 25 single- line 50c at.t nd cl oser to.the i n bushar |a by
means of the cﬁ?rng’%t‘a.‘%t%ﬁlaﬁs%f SPfe s OTethe fowst, breaker 3‘gltﬁf’s'bé‘r S&ndct i ng

units 66a to 6G¢c m@g?ﬁ ' negtj. 1t ah .8 oyndi n wi tch
9a, and a conngb??%gg%us afﬁﬁﬁﬁgﬂ%iﬁ?%dr%é%¥g¥§ﬁ%ﬂégﬁﬁgFW§t%br?gﬂt m t he
end of the tank gRoLASNG sWifdhISEY AP Chid Gotido R 1o HUIHLPY
means of the current transforner unit 63 on the tank encl osure of the
breaker secti oeng@3ef( WhieC hot@is Wrddkes t3p breaker unit 51c of the

singl e-phase line 50a) at the end closer to the main busbar | b. The current
transfori@r unit 63 hawea ddreinimytl imeaRshamethédbuisbar purividiiicsalng ank.
A busbar connecting unit 67b is nmounted by nmeans of the current transformner
unit 63 on theliagk 28kclageuconpeatesl hraedihey meeiat ibaslE8c J whiThle ponsr t ut es
the breaker unit 51c of the single-phase |ine 50b) at the end closer to the
mai n busbar 15YFEEIXIHG Bd-i“ec@ﬁg’e&oﬂwl@rﬁst aspovier hyeaker B2hveansedf the
current transfornmer unit 63 on the tank enclosure of the breaker section

53¢ (whi ch con8fi # FEET¢He HAMAEAITIET 2 3%yca 1L FRIREFEIRT sHEkkch 250 /50¢ )
t th d cl in busb : h of the b ti

i s 67a 20 187878 akeGniBd STEH, 2ok whdEh RoedPreRouat, €8 T okt ng
switch 136, andracR@NASGEY G- BURAR SR, % Gydd WK 10 BlarhRE T ANLA G | ONt

fromthe end of th encl osure.
24b, a disconnecting switch 27b, and a grounding switch

28bwhich 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



"The main bul bar 1 conprises basbar units 68a to 68c each of which has a

bul bar 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
66¢c) . The - 15 busbar units 68a to 68c are vertically disposed al ong

t he bul bar connecting units 66a to 66¢c. The busbar unit 68a is connected to
t he bul bar connecting unit 66a. The busbar_unit 68b is connected to the
busbar connecting unit 66b. 5 The busbar~ uhiT 68c is connected to the
busbar connecting unit 66c. The main bul bar 2 conprises basbar units 698a
to 69c each of which has a busbar conductor in a cylindrical tank and is

placed in the qyisy df ﬁsﬂf@arﬂﬁbﬁe?‘g elﬂ-oﬁ'% %gé@iﬁ‘mgg@ééﬁiﬁ&i eé)usbar

connecting units 67a to 67c) . The bulbar units ato are vertircally

di sposed al ong duie dHISRAIARANEC Il YR 8 BHA b@sBAE cdiifePUSRE 1 b4 69a
is connected to the bulbar connecting unit 67a. The busbar unit“69b Is

connected to tiwa husharvicormecihhng pusbafIh. ahd Thea-HuisRar a WbwnHHEedi®
connected to the busbar connecting unit 67c. This enbodi nent di sposes the

bul bar connect ipogvamistys thha ¢ia 6fte (Hifte t Leddey Biwles he2dutbar2anits 68a to
68c ( 69a to 69c ) across the main busbar 1 and 2 , but they can 20 be in
the sane $Side with Fugther, powelreisrgentis bhe Bustal partheibeadgrlines 12
consi sts of a connecting bul bar unit 70a, a current transformer unit 71a,
and a cabl e heZdauAnrd ?gh. VifetRematn iktpharhdr amd 2,79ndhbken tordeeting
25 busbar in a cyli,ndrical tank, is connected, to the cross-shaped branch

tank which con@AIMELY HRFMISAHAERd switghing 4eBHCS7a of the breaker
Ta has a current Ve rottr THak HRRUSRENAYCUF ShifomaMReRt o Hhd
oyl i ndri oal tafe e n e atr ol R S Y ARTHRE 8 Wit FBe i L
70b, a cyprent domanf¥fBlottd FRP. ANk aagﬁq%iﬁjhe%e:’:yatg—géﬁu%g{fecdal

connecting busbar unit 70b has a connectin sbar

tank, is conneghwdtdid idi@leiriass -chaftets nssdi hek i §ds £@RSd i totss the
hori zontal section 57b of the breaker connection unit 52b, and goes down
vertical ly. Thdnstraldrd timarsf dmironimubstit s and wupplty tgowsf atgresr 19b
in a cylindrical tank. The cable

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



"15 head unit 72b has a cable head 20a which is connected to the cable 73b
in a cylindrical tank. The | eader 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 transfornmer 19c in a
cylindrical tank and is connected to the cross-shaped branch tank
(different fromthe cross-shaped branch_t?ﬁk_to whi ch the connecting busbar
unit 70b is connected) which constitutes e horizontal section 57b of the
breaker connection unit 52b of the busbar 25 connecting |ine 3b. The
current transformer unit 71c has a current transformer 19c in a cylindrical
tank. The cabl ainits I51a heab1unit 72c has a cabl e head 20c which is
connected to the cable 73c in a cylindrical tank. The connecting busbar
unit 70c cannot go Thevparesi iosdd kebennitse Stae anaesaboarsidboRhedbed bkgaker
unit 5 51b which constitutes the busbar connecting line 3b is in its way.
Even i f the coraastt iottheyusuidrh umilradker scommédting yuniswb2dosnd the cabl e
73c cannot be drawn out because the leader line 13 is in its way. To sol ve
this problem thfieakamosifsndlhoand Glicabrg donnectéd tsi éachf other aaitect i ng
busbar unit 70c slantw se along the main busbar 2 , and then vertically
draws t he 2conndcPFREkBLEIRINGHRINTUALE DY t He ebhasoduds bubelnieak@h. | f
t he cabl e head uni,t cC o he | eader line 14 is 15 di sposed next to the
cabl e head uniPnﬁfﬁ %ﬁavh 1 a0 88 piﬁeare connected 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
SFs (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



13 in an identical position, the phase-to-phase distance of respective

si ngl e-phase lines 50a to 50c which constitutes the busbar connecting |ine
- 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-insul atedswi tching device. To secure an

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

i ncreasi ng the phase-to-phase 25 di stance &f'?espective si ngl e- phase |ines
50a to 50c, this enbodinment horizontally draws the vertical connecting -
18 busbar unit 70c apart fromthe | eader |ine 12 and pl aces the cable head
unit 72c above sdetb!thégad sy it dPbhandeaneyal r oxes hRad egdes1 1 Req 12
before the cable head unit 72b. The power receiving line 2la co%prlses
breaker units 7etaid embédiweinthsapprdssesseate hetiyhenot tadmbreliekaisid and
2 to be perpendicular to the main busbar 1 and horizontally along the main
busbar 1. The Hbneaksinqird thoFézontal/ 4cy hirdpioxl dednkl onthavitdnla ts asker
unit 5la of 10 the busbar connecting line 3a and horizontally as the
breaker unit S5henelnnfhsriesplaliaedr takdratunst sexplained Abownphaseis,
breaker section 76a and an operator 77a. The breaker section 76a and the
operator P7a ard®fiank i i hovelzonkalegreunded tmetal bict adrbighker units
51a to 51c. 15 The encl osur q{ a cylindrical tank constituting the breaker
section 76a of QiQQﬂaﬁiiiﬁ ¥ +a busbar connecting unit 78a on one

end of the enclosurg by means of a cutrent transforner unit 8Q and a busbar
connecting unit 7gaﬁb%%trﬁgﬁglrh%?ngﬁ‘agb?gtq{él%g?@s"ﬂ? Iﬁﬁéﬁg ‘!ﬂr%ﬂ%u

current transf jt . T t_transfarner unit 8Q acco dates a
current transf gfr%{ a %dﬁjotlhnelqpc%/ﬁ%léc?ﬁ?%ralur}l}ni aonaccf'Héecc‘hrt%é‘?lt 4$ or mer
unit 81 accommggat a r . e ] i i . 25
The encl osure of z;%(s:'yl Fggﬁgg%k%{émfg@?ﬁ%ﬁ#f?%g %‘?Me%tggéég’ﬁﬁl 6a of
the breaker unisectilomnssa P F6a andld HFIRAEAY 8t i A8 AN gnd of
the encl osure by neans of a current transfornmer unit 80 and a busbar
connecti ng uni tcofieairs thesetiner igind safcit ivh=B56hosnd & 4y toeBase Dl arpalr r ent
transfornmer unit 81. The enclosure of a 5 cylindrical tank constituting the
br eaker secti oPrEeKesf cohnepténgaminbeb7dompnis @s mypatiayhtcsaaeddbhad A t
78c on one end of the enclosure by neans of a current transformer unit 80
and a busbar c&®eefPnindf thomgeantahsestion sib wvhichecenmecksirthase means

of a current transfaorner it 1 1.
uprlg%t sec n1ons 5%: 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.



“Each of the busbar connecting units 78a to 78c has a di sconnecting 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 dispgﬁed vertically along the busbar
connecting units 78a to 78c. The busbar "cofinécting units 78a is connected
20 to the busbar unit 68a. The busbar connecting units 78b is connected to
t he busbar unit 68b. Simlarly, the busbar connecting units 78c is

connected to thadupba J ; fpd I i 79a
pbagnhddct6isn skacls afr &%MB%&E?L‘%}?% latgag;&g}&%é%

to 79c has a disconnecfing switch 27a, a grounding s

connecti ng buskmntdims eyaigdbhﬁabt&aqksﬁﬂacﬁt&mdﬁxwarQﬁbﬁneﬂng@wﬁé}?r end
of the enclosure of the tank. - 20 The busbar units 68a to 68c

constituting t9d madnidusodmted omndheheahksdiedl SOREif RBeUBréskdBaB 3 79cC
are across the busbar connecting units 78a to 78c. The busbar units 68a to
68c are di spose@d tbet éndld¢loséory the buebkersstamenidang ofi & cuieernto 79c.
The busbar connecting units 79a is connected to the busbar unit 68a. The
busbar cofnect itdg@ngfioxmezomnis édnnethedcevrent burapafoumer @BHt &) nid arly,
t he busbar connecting units 79c is connected to the busbar unit 68c. 10 The
power receivin nsh Cednrande S iidek & awsinenty Sarans frsamethiedh ar e

g ¥
di sposed betwe the tmin, busbars, 1 d 2 so as to be perpendicular to the
e h heenar 5 e R B At Fes sty SP o T SR Buf rob s TRBABPAREAIAI { &

75a to 75c are_ prQvi al i.th the breaker, unit 51c 15, of the busbar
connecting i né:%:?g{ ang&ﬁ]orcl%gg-‘rﬁvmarﬁya S RGN St c%ﬂ:%lo%%& Fhe

br eak it : ; ivel f £ 76Db
andthe oper at F oIty eRLEPROTRESEEE N EHIBRSE Snk dh IR s, 4

to 51c. 20 ThezerTmuétan}f Hddbaw! indrical tank constituting the breaker
section 76b of the breaker unit 75a has a busbar connecting unit 82a on one

end of the tank enciiesupeightn@estieh 5318 16Ua ME¥hdged Hranth' t Phe dihid
busbar connecting unit 83a on the other end of the tank enclosure by neans

25 of the curr ehiclr gogftarimsr aB8isdbaneatinagt swiaokf &¢ nend &4 Jrasimiigiy r ent
transforner 23b in the cylindrical tank and - 21 the current transformer
85 has a curr efWitCind¢ gngels poyntedigre tbeltank epalosunke.offhbedmdadsur e of
the cylindrical _tank constituting the breaker section 76b of the breaker

unit 75b has a BFsBdr Wenfegtihed end (ighresprecindoithe madn Husbar

encl osur e_by ns_of the rrent transfornmer 84 and a _busbar connecting
uni t 83b?8n tﬁ% f’ﬂé?eaerh%lo A FREY Rk %%ﬁ“@’b&‘nﬁéaﬁg'ofﬂﬂ%é’“&?ﬁ“@nt

transformer 85¢ ,neformer 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 53¢ by means of a current



" 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 encl osure by neans of the current transforner 84 and a busbar
connecting unit 83c on the other end of the tank enclosure by neans of the
current transformer 85. Each of the busbar connecting units 82a to 82c has
a 15 di sconnecting switch 25b, a grounding,switch 26b, and a connecti ng
busbar in a cylindrical tank and stands-ugﬁiﬁht 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 uni &rahFdrmeiBunith@1MUSPRE SartentO%riRs BemareurlitpPosers
vertically along the busbar connecting units 82a to 82c. The busbar
connecting uni tas o4 ndy ieainacinkd dantishim g karcurréntd 2a:and o Bsbary .
connecting units 82b is connected to the busbar unit 69b. Simlarly, the
busbar 25 connecti g ufna stigRdbusbavnrenhect ingt hendésisbar andi Bcf9eheEach of
the busbar connecting units 83a to 83c has a - 22 5 10 disconnecting
switch 27b, a goFirdm@lswedhiasd7mmebrprisesa icrpdasiizapéd branch
cylindrical tank and stands upright on the other end of the enclosure of
the tank.2The Kas¥awhigh sgdaing epdissennecking switehi h7buandaa 2 and
the busbar connecting units 82a to 82c are across the busbar connecting
units 83a to 88&° nguS¥aEChnt 8k andaa iy lindriaalitapkseaich canda@ing al ong

t he busbar conne%ti n% nits 83§ to 83c. _The lrll)u bar, connecting, units 83a is
connected to t ReCBRSFST 0 PUEBAL -ThES hERbaT %}Hﬁﬂﬁ’i" PR B fnes

connected to t b K i . SlJps arl t connect i unjts
83c i s connect rg?'to t goblyt}s%g&%tt}nist%%ﬁ%eb #&?@%ﬁsﬁ%ﬁﬁ télyg)rﬁsn'gs BW%s 29a

and 29b are copR@eicddtinkdh2én tébﬁtf&lrlﬂ@ian dgglégﬂh?c?%ngﬂsﬁﬂzehniw and

gas-insul ated switching device and built up al nbs e sane nanner as

the powelor eceiavghguhdif§ silicNU8Bldhd ANer &4 HLehap @ Biragdh £8HRMICH
nunerals are assigned to units constituting the busbar partitioning |ines

29a and 29b andontaimist 8 distdnnedt g shd tedWer crankavgrguhd de§ stdiacmnd 21b
in the drawings and part of the description is omtted. A cylindrical tank
constituting edée.of Theehenhrertahgsérisbams ila and8a7boar8@ad idpddeed kursbar
partitioning line_29a contains a disconnecting switch 35a, a grounding
switch 36a, an@ ®1@®hecting busbar in it. The cylindrical tank

constituting the cgarren transforner unit, 80 of the busbar partitioning
li ne 29a cont ai ns c}:(l’rsﬁtbarﬁ QRGO MR TR, 66R S FOUIGsh P bt Fanke

tank conit_-,i tut ie?lg:l%%%r}eog)fttr}xee breaker section 53a which constitutes the
breaker unit 5la of the single-phase line 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



-

- 23 connecting busbar unit 79a to 79c of the busbar partitioning |ine 29a
contains a disconnecting switch 33a, grounding sw tches 34a and 37a, and a

. connecting busbar init. Atransformer unit 86 containing a transformer 38a

5in acylindrical 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 opposLt? to the side on which the
connecting busbar units 78a to 78c exist. +he current transfornmer unit 81
of the 10 busbar partitioning line 29a contains a current transfornmer 32a
in acylindrical tank. A cylindrical tank constituting each of the

connecting bushasbat tdorfivet ihPin s tdea busbesc PA¢EbhmoaA£gs | Ane 29b
contains a disconnecting switch 35b, a grounding swtch 15 36b, and a

connect i ng buslirsdanndct ithe switickirg£al a t@ardus@Deg i switdy S48 gnar gnt
transfornmer unit 84 of the busbar partitioning Iine 29b contains a current
transfor mer 32lsonhesrtogsy dumbed hnaachylypériaak tanktstandiwg egohigltt he
connecting busbar unit 83a to 83c of the busbar 20 partitioning Iine 29b
contai ns a di sd@eredhengemshiaictigs;ank eneiogusei t ches 34b and 37b, and a
connecti ng busbar in it. A transformer unit 87 containing a transformer 38b
in a cylindrical tdhPUsbalFRIMKILIng (Wl rioks - Shaisuth tediuh negns tafhk

constituting the connecti nﬂébus ar units 25 82a to 82c of the busbar

partitioning |i"hE SYETENY hEARFELTBEEUNLE 68 PRCLRE deanh aifikasurR of
ti b it - 24 8 t0.82 i W I t f
ol o85 of the BrRERARer ey ir i (i 58, SEhRE 1rNEes T Blraker et ner
a1b i e ‘ . t A ur Tt .
orbodi mont 5. baiaet AP eind itk 1aRd 38K e BLLRRE e 1

breaker units ghan Q)u'%lsﬁaxarl%.CPﬁ'ﬁéqE!ﬁE}tr@[xtPQ:'}ah%(f‘éggle_txh% ¥ Has CH

installation height of the gasinsulated sw tching vi ce. Further,

enbodi meno cancirdent tdiamifdirge 749 fietavean ider fed D bausbar o buash2 of
t he gas-insulated switching device as the busbar units 68a to 68c

constituting tleenmeatings haritl 6tte icemicwstidd s spasesdl &f ofige t der bagbar
connecting units 66a to 66¢c and the busbar units 69a to 69c constituting

t he mai n busbatrangfermerw antijtc §8| gndtBeobank a¢mabo s hee K dare doresdotn ng
units 67a to 67c. Therefore, this enbodi nent reduces the installation space
whi | e suppr essSEFHUR PASt W EEh Sonediigrtest thecbyeakendumis 8dcsef ttdie ng
device. Further,, this g_‘[rgibodir.rent onnects the breaker units 20 5l1a and 51b
with the breakérm@gﬁh' 581 4P OBY AtHERE fRd RACHRFI Yhithedba ipushar angd

SRR L L R e U
LECDi Chonosthe bESBiat, SetkieigRinygel HIOAYED G MRl UF
busbars 1 and Zhefbiégfker section 53c (which constitutes the breaker unit
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 10c, a grounding
switch 1lc, 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 66¢c). The



-

- 25 gas-insulated switching device. Therefore, this enbodi nrent can reduce
t he di nensi ons between the main busbars of the gas-insulated swtching

. device and consequently reduce the physical installation area of the 5

gas-insul ated switching device. Furthernore, this enbodi nent draws out

| eader lines 13 and 14 froma single point on the horizontal section 57b of
the breaker connecting unit 52b and draws,@ut the connecting busbar unit
70c of the leader line 14 slantwi se 10 al ong the nmain busbar 2 and

hori zontal ly apart fromthe connecting busbar unit 70b of the |eader line
13. As the result, this enbodi nent can draws out the |eader lines 13 and 14
froma single puisdaonurnite beai gordsd Heciedt 1261197 diBpoket 206hg! tigect i on
52b wi thout increasing the 15 di nensions of the horizontal section 57b

whi ch const it uttessHare doreadearimpunedis 6% ainiot 652h. Thereheb&r €vep eden two
| eader lines are drawn froma single point on the horizontal section of the
br eaker connectisngonngectedttgméherbisippe conneatt imgeuni ttéhace Tabvimesbdie
mai n busbars 1 and 2 of the 20 gas-insul ated sw tching device increases and
that the physi 81 gSballisacppnespadetof thaebyabar nconrectsngtwhing @evi ce

i ncreases. Although, in the above description, this enbodi nent draws out
the connedting TAFsBYRSbaR Unibco8F iheanmesded treths huskanmagnactingg t he
mai n busbar 2 and,apart fromthe connecting busbar unit 70b of the |eader
line 13, it isYhit %%%‘possible that the connecting busbar unit 70c is

fi d i . h i.n_bushb dth i gh I
[t dramn out &0 A0 Al Sl e ATBURLRYRBRT n200 200, 0ER E8ad] At gno) oo
made shorter W&%Mb@\f@gﬂ&& Iéss'aaﬂ{:%‘lfr)éf-cézfrﬁﬁ@@ér iirf 3! @P;‘g@;%&lﬂs&rﬂz aw

out the connecting busbar unit 70c the Teader I'ine

connected to thadsiitglp s e RS oiiss ide ) Retmes) Riases Ofadde

busbar connecting lines 3a to 3c (or between the single-phase |1 nes 50a and

50b and het ween opposlitestogtiee Pragad toaneo®ingngn £6)6 7406 £%&)D! epnhd he
connecting busbar unit 70c of the |eader line 14 which is connected to the

singl e phase | bugk0aunitsbeddraws Beawecwerhecailagl @ippased| anesg Hre and
50b and the connecting busbar unit 70c of the |eader line 14 which is
connect ed 15 t Susharsceaneciidge unifss 63abtand760c Bhe eskhawm tetéfeen t he
si ngl e-phase |i,nes 50b and 50c, Further, this enbodi nent disposes the

transforner unif §anegRhediteythe RurdamrFrynecsdagi wnitsdast The bnsdwer

bushar  connect ARG tufiohs LEcRORBoRBEaR FhE MIRHR TSRS G to bt ed o

busbar connecting un

the uprigBt seeghi0 (o} r ting it 52b in _a space
bet ween ?he upr%?jg tﬂugggtri %ﬂiﬁ%@%ﬁ??ﬁgﬂ%&%&r lt@o%#%c]?lll ng‘—’nfjrﬁ"lotngl 21% 67c.
Consequently, inig gieodi 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 7la, 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 transfornmer units 64 and 65 fromincreasing the installation height of
t he gas-insul ated sw tching device. - 27 (Enbodinent 2) Referring to
.FIG 6 to FIG 8, a second enbodi nent of the present invention will be
expl ained 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 embodiment is an ipprovement of the first
enbodi ment. The nmai n 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 enbodiedtiion Bl &fforde b@@ﬁkb&abohﬁ%@%&&ﬁeuﬁﬂﬁeg§%§d§ﬁ§H@§é§gned
ed. e

to themin the drawi ngs and part of the descriptionis omt
gas-insul at ed slewrchiextidsi e, of the 15 second enbodinent is installed in
an outdoor substation and sends power to a downstream power systemthrough
bushi ngs. Ther ef or €fhe heuxoeht gurans bormért hpiteadar hasnaschz2reatl4 of this
enbodinent is different fromthat of the first enbodinent. 20 The | eader
line 12 conpri $&angigmpcdPagimastatingr icgbiank .cuThemahkeaheadrureit uni t
71a, and bushi_ng.88a. The _connecting busbar unit 70a is connected to a
cross-shaged briddcRasy Gecakir WerEn288nWhicht &8 ¢ornectedobe dtheamblm 57a

of the breaker _connecting.unif{ 52a 25 via the current transforner unit 7la,
st ands upri ght ,7%B‘eﬂﬁ’s aatc(i’r]i]d}f{r]é?‘?gli &aMwar ds the busbar 1, extends

hori zontal |y, - [ hes .t,0_t he, bushi 88a on .a stee| tower at
the main busbar 1 gfheig$gg%?§arb%lltal?%%Sjl%g%&%gicsoé’é‘eé:tc’d}%éliﬁpﬁﬁ Wibar
unit 70b, a cumrpgnt 4tk i d-a, bushing 88b. The .
connect i ng busbar'uﬁitegﬁ%gfgg%gﬁ%%%?%%ppggg 8?85§§2%5%88%39aﬁ%ﬁdﬂ9552tank

whi ch const i t ut7ep .t henkokbaRRLR ngeBlis®A S th it 7oke nl&rse%k%{oyﬁlgéb”ﬁ‘}{dr ng unit

52b via the current transfornmer unit 71b, stands upright, bends at Tight
angl e towdrds busHad Har &2 cyximhticdioriaont ald Yeordtedsl reschigs to the
bushing 88a on a steel tower at the main busbar 2 side. The |eader line 14
conpri ses a cogxestsi-Hshapesbhraocht tatfk whaaiucoast itueesf ohe®orikdntalc, and
a bushing 88c. The connecting busbar unit 70c is connected to the 15
cross-shaped bS&edomadKb( @iff theehredkem chrnecbion simpe s s araid tgods t 0
whi ch the connecting bul bar unit 70b is connected via a current transforner
unit 71b) whi cRo¥Eh¥erticad lthe Bheiovrrantsesansfosmer ginitel by duk@ra

connection unit 52b Qj t he husbar fggnectin l.i ne . 3b._ The
current transformer in a cylindrical tank. The cable

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 slantwi se along the nmain bul bar 2
and horizontally to the side of the connecting bul bar unit 70b and ri ses

. 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 bul bar 2,
ext ends - 29 horizontally, and reachgslyhg bushi ng 88c on a steel tower
at the main bul bar 2 side. As expl ai ned above, the second enbodi nent draws
out the connecting busbar unit 70c slantw se along the main 5 busbar 2 and
hori zontally to the side of the connecting bul bar unit 70b and rises it
upright al ong theadamiecti2wg Had Bakcabliet hédl. 268NgRABANE EYcofNE8Rt¥Her, bot h
the | eader lines 13 and 14 are drawn out froma single point on the
hori zont al secttilen dathlef73deihraaket indnbesl i bgnknit 52b, 10 the | eader
lines 13 and 14 can be drawn in the sane direction. It is also possible to
hori zontal | y draw tHee copmeecthngbbebbarunnit700ci napabtl el doant he main
busbar 2 and to horjzontally draw it perpendicularly to the |ine connecting
the ain busbar Vertaipbly BRqange ckhe toperatmod Heref ptle dsredkecamit i ng

busbar unigt YOgﬂngéf he connecting busbar unit 70b, bends it at a right
angl e towards t LT D GEREF LA utgs tRR (IRRAT camieGtinaYipe Vhehstin

ti bul it Ob I d side b i de horizontall
e hetassar vt WY v AUBn Y S BohoRetits Husbar i 0w 15 o
i ngl e-ph [ . i tit he bul b ti [
3 To shoure ¢ Nebtxar SR, BIR, EhR 1B 25 8o RERe R RE ERE b (s
70b and 70c. Tfye%éﬁglg)q;trpéﬂlyeddg:fefﬁgé H‘eié nﬂ%{gt&g _space of the

gas-insul ated 25 switching device wever, as e corhecti ng bul bar unit

70c is placed aboverd hprRanastd RardBIdRl tiid ciffbdifite nor ShnEb Tent
uni s

can secure the insulating distance between the connecting busbar 70b

and 70c Wi0t houttd rdreeasiideg ofha heh asmmieatilias Sulisd@nges: ofod ha Sidigl&s phase
lines 50a to 50c constituting the busbar connecting line 3b. The other 5

parts of this &disadl rde megul Jaishar to ,t lkosk tifert heerft et 1 Isntliwvie idheéhave
the sane effects as those of the first enbodinent. FIELD OF THE | NVENTI ON
The present inFoMesting yshagapndt: 308 ahengntiue arerinadt Eng thofs npidevi ce
whose installa?i%? hei ght and space are limted, particularly to a

gas-insul at ed Wi ‘ching device to be installed in an electric station such

2; aggsi Pg(rjoir nZ'l[Jg ﬂ gl{i% (;’trqleg;cea%rhi %r}?egag? ruonu‘lqzd 732uc:bsot fa ttihoen lménaedreer tlh:'Lenep hly4SiiCsaI
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
physicalinstallationspaceof1ﬂu3gas—insulatedswitching
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



- 31 WHAT WE CLAIM IS 1. A gas-insulated sw tching device conprising a
pair of main busbars which are disposed in parallel to each other, 5 busbar

- connecting lines which are di sposed perpendicularly to and between said
mai n busbars for connection, and | eader |ines which are connected to said
busbar connecting |ines, wherein said busbar connecting |lines conprise
three sets (one set a phase) of three sgrhglLy connected horizontal 10
breaker units which are di sposed al ong said nmai n busbar and each of said
mai n busbars has three sets (one set a phase ) of busbar units al ong
portions which stand upright fromthe ends of said busbar connecting |ines.

15 2. A gas-i ndwisitaed wniitt Giicngpadeti FeomOotpei $bhde PRhe PP M%P&@P@rs
whi ch are disposed in parallel to each other, busbar connecting 1ines which
are di sposed p&hserdbdel hehgd upitnti2beatvemen tdai dabdienheuabansti b and
connection, and | eader lIines which are connected to said busbar connecting
| i nes, 20 wher &%aYs£Hiremidtsarl eastardiing 12 resf amniilies e dbllechet ur{iane set
a phase) of thr serially connected horizontal breaker units which are

di sposed along7§§Pd mai n busbar and each of said main busbars has three

sets (one.set a phagse) of busbar units along portions which stand upright
25 fromtRe ends ( POYEY KEFRINIEY bingrehaefonpr isepdateakeedinitshot h

ends of said byghar copneciing line.. - 32 3 . A gas-insulated swtching
devi ce as cl ai zé |£8 ZF§| ‘?lrf'ic@raﬁ? W%?%gapfﬁ"iﬁ%ﬁ ?‘il})e audmabassdect i ng
lines are providgdioakgnge.sal [ . 4 . A gas-insulated swtching
devi ce as cl ai rreg iznltgl g’iem%fqgr Iﬁ é\ﬁni(saalrigitr? :Zczﬂed “\tﬁ’ég&?rsq}arﬁt]s 38de upright
fromtheir endaokekoneanast h8Bngdt -5 ted st ehing device as
claimed in claim10 1, whgr ei nnggi e@?%ﬁbhg%géfi isa plsfalﬂceeg)roer?qﬁfeué‘&r i on

Side Tacing 10 sai d Ml o Busbar ot he arhar Eier Cherasr sty a8 11°
gas-i nsul @t ed thet bhshgrdevnnecad ngl diinkd 3ian afliN®rizontally 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
80 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



"2, wherein said main busbar is placed on the portion of a breaker unit
standi ng upright fromone end (facing to the main bus bar) of the

- connecting line at either the side facing to said main busbar or the other
side thereof. 20 7 . A gas-insulated switching device as clainmed in claim1l
or 2, wherein said leader line is drawn out vertically from between said
breaker units and one of said |eader linegg(_if two |eader |lines are drawn
out fromone point between 25 two breaker "Units) is drawn out horizontally
towards the side of the other |eader |ine. - 33 8 . Agas-insul ated
switching device as clainmed in claim1 or 2, wherein said |eader line is

drawn out verticcainectimymuettwdd@b oa dnler ealdeb fubhéSeRdlo e Ohy Sibsnd eader
lines if two | eader lines are drawn out from one point between 5 two
breaker units Pfi & guawensutrhosifoanieal uyikeBoeandphasesodf SoisbdtBRar
connecting lines. 9 . A gas-insulated switching device as clainmed in claim
1 or 2, wherei WY /hsPor vbe aihert endeofohhecerdlbsureehy Ifledn® afjacent
breaker units is placed in a space between portions standing upright from
both ends of s&UWWidakdr@nffiqatmenginit 81. The enclosure of a

3. A9, . As{ . AL. A, .,As. ALsS .A‘.A‘.Ash.A)‘é(g. AL.A A ?2 A{.Ah A .A{R A ALh. A&h.
A{" R A{ 2°A9( . KU RGTIRSH tRBIG CRIFLAGHE ingokbebreakes sechion 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 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 other end of the enclosure of the tank.
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m 109% (& ()-° units H@ to1Pg whlichAre disposed between the main busbars
1 and 2 so as to be perpendicular to the main busbar 2 and
horizontally along the main busbar 2. The breaker units
75a to 75c are provided along with the breaker unit 5lc

15 of the busbar connecting line 3a and horizontally as the
breaker unit 5lc does. The breaker units 75a to 75c are
respectively composed of a breaker section 76b and the
operator 77b which are the same as those of the breaker
units 5la to 5lc.

20 The enclosure of the cylindrical tank constituting the
breaker section 76b of the breaker unit 75a has a busbar
connecting unit 82a on one end of the tank enclosure by
means of the current transformer 84 and a busbar connecting
unit 83a on the other end of the tank enclosure by means

25 of the current transformer 85. The current transformer 84

has a current transformer 23b in the cylindrical tank and
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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 75¢ 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! 11" 109 () -dAstonnd®eang )switch 27b, a grounding switch 28b, and a
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
5 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

10 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

15 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 21a and 21b in the
drawings and part of the description is omitted.

20 Acylindrical 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

25 partitioning line 29a contains a current transformer 32a.

A cross-shaped branch type tank constituting each of the
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connecting busbar unit 79a to 79c of 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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82a to 82c exist. The current transformer unit 85 of the
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 5lc 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 69a 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 5la 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
5 gas-insulated switching device.
Furthermore, 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
10 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
15 dimensions of the horizontal section 57b which constitutes
the breaker connecting unit 52b. Therefore, even when two
leaderlinesaredrawnfrmnasinglepointonthehorizontal
section of the breaker connecting unit, it never happens
that the distance between the main busbars 1 and 2 of the
20 gas-insulated switching device increases and that the
physicalinstallationspacecﬁfthegas-insulatedswitching
device increases.
Although, in the above description, this embodiment
draws out the connecting busbar unit 70c of the leader line

25 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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possible that the connecting busbar unit 70c is first drawn
out in parallel to the main busbar 2, and then at right
angles to the main bus bars 1 and 2. 1In this case, the
connecting busbars can be made shorter when drawn out
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
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
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
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
transformer units 64 and 65 from increasing the

installationheightcﬂfthegas—insulatedswitchingdevice.

10
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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
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
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
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.

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
viathecurrenttransformerunit71a,standsupright,bends

at right angle towards the busbar 1, extends horizontally,
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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
vLathecurrenttransformerunit71b,standsupright,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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at the main busbar 2 side.
As explained above, the second embodiment draws out
the connecting busbar unit 70c slantwise along the main
5 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,

10 the leader lines 13 and 14 can be drawn in the same direction.
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.

15 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

20 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

25 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
ofmainbusbarswhicharedisposedinparalleltoeachother,

5 busbarconnectinglineswhicharecﬁsposedperpendicularly
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 serially connected horizontal

10 breaker units 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 of said busbar connecting lines.

15 2. A gas-insulated switching device comprising a pair
of main busbars which are disposed in parallel to each other,
busbarconnectinglineswhicharecﬁsposedperpendicularly
to and between said main busbars for connection, and leader
lines which are connected to said busbar connecting lines,

20 wherein said busbar connecting lines comprise three sets
(one set a phase) of three serially connected horizontal
breaker units 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

25 from the ends (near said main bus) of breaker units

positioned on both ends of said busbar connecting line.
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3. Agas-insulated switching device as claimed in claim
1 or 2, wherein a plurality of busbar connecting lines are

provided along said main busbar.

4. Agas-insulated switching device as claimed in claim
1 or 2, wherein said breaker units rise upright from their

ends for connection.

5. Agas-insulated switching device as claimed in claim
1, wherein said main busbar is placed on the portion
standing upright from the end of said busbar connecting
line 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
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 in claim
1 or 2, wherein said leader line is drawn out vertically
from between said breaker units and one of said leader lines
(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.
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8. Agas-insulated switching device as claimed in claim
1 or 2, wherein said leader line is drawn out vertically
from between said breaker units and one of said leader lines
(if two leader lines are drawn out from one point between
5 twobreakerunits)isdrawnoutlmuizontallybetweenphases

of said busbar connecting lines.

9. Agas-insulated switching device as claimed in claim

1 or 2, wherein a transformer unit to be connected between

10 two adjacent breaker units is placed in a space between
portions standing upright from both ends of said breaker

unit.



