- 1 - VACUUM | NSULATED SW TCHGEAR Background of the Invention

The present invention relates to a vacuuminsul ated swtchgear in

whi ch functions each are collected and sectionalized. Vacuum

i nsul ated swi tchgears are next generatioh switchgears of an 5
environnmental ly suited type because of no use of SF6 gases which
exhibit the global warm ng potential of about 23900 tines as high as
that of CO2 as conpared v t(ﬁlﬁ?/f‘ﬁ%‘fﬂ,ﬂq‘ﬁb S%@@T&?ﬁ%%gﬁul ated

sSwi t chgears. ﬁ‘ere, as a vacuum | nsula swi t chgear,
there is, for exanple, one described in JP-A-2008-104338.

JP- A- Z%Ré%ﬂﬁg% ﬂi{e%ﬁ%‘?ﬁi‘éﬁ a vacuum i nsul ated switchgear, in which 10
netallic edrt pFa es, respectively, sectionalize a swtch section, a
bus-bar section phsigreenctiveitnachi tswivhainsmetiared switckgeat i wkich fiortions
posi ti oned | at ﬁr al@A]ngiOf t.he swjtch section, and a | ow vol tage control
sect i orf2ah Fgrglert ¥6@913h2e% side of a housing of the vacuum

i nsul ated sw tChg@&ﬁuzﬁ@ﬁ'sdldie@sx@i@&igEér@ﬁreQ{&P, géﬁéréti%nts%ch%bﬁfﬁﬁ*an
section. However, JP-A-2008-104338 describesS only a vacuum i nsul at ed
swi t & hgesironmentaléy swied tygedepaistiof 8o spaeitSEspasesdihicldexhibiy theeetial iverming
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swW t chggailatediédedtzegtamages or the like in parts thereof, it is not
possible to replace only the portion or parts associated therewith
and so it is necddard a@opepingulated syrtahgeasahene is, (pT enphe oge desgribed in
| ar ge l@ad. K Ul 4 _ 1 i ' | :
ar e 20 Do 20 A0TSR TR 200 S04 R RRIURE N A RIACCIR B Which
r equi r egkthliic emie plapes preepediwely,asciionaliod £switchagdictied, aEhnt-baf saatibu odiidsned
connection position, which Il 0Ses a.I,oag at {he time. of work.

Sunmar fbe‘ref?’ﬁévv#ﬁ%?ﬁlpw cable section positipned latprally of themspiiteh sepbiocqndgylow
the i M@l RIcAh 6 afhel dnUtdHok Bk SdEsk asmds&g%%% vadlhf @?sﬁta{gﬁ ds
repl acenent of a part or parts. Also, It Is a second object of the

i nvent issftchgeap Bnpmapabgicn oppobesido dfie brssrhaf aeationi ng a vacuum i nsul at ed

swi t chgear, which,affor t.of .a t or parts. Further, it
o 2 third obj eotioroehdP BB aesirie Bbce enhBn s hikTabanin
of & pattticlofes kit spifceRaréIGHEED bnmelaBiCArBWMIAt6 WR We sphbesadiot hofd anl t
is a fourth object of the invention to provide a nethod of adjusting

a bus- bedepersdent eensyrciiysistd knx. ofAcgosdinalyi vhien sulosienoishe vahyeapsulitad

whi ch t - Dak nect i A i ; . i i.on
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portion or parts associated therewith and so it is necessary to replace a whole panel, which

imposes a large load on a consumer.  Also, since vacuum insulated switchgears are
20 conventionally constructed an integral manner, they are required to move up and down as a

whole in adjustment of a bus-bar connection position, which imposes a load at the time of work.

Summary of the Invention
Here, it is a first object of the invention to provide a vacuum insulated switchgear,

which affords replacement of a part or parts.  Also, it is a second object of the invention to

25 provide a method of manufacturing a vacuum insulated switchgear, which affords replacement of
a part or parts.  Further, it is a third object of the invention to provide a method of replacement
of a part or parts of a vacuum insulated switchgear. In addition, it is a fourth object of the
invention to provide a method of adjusting a bus-bar connection position of a vacuum insulated
switchgear, in which the bus-bar connection position is adjusted by moving a portion of the

30 wvacuum insulated switchgear up and down,



- 2 - 1n order to solve the above-described first problem a vacuum

i nsul ated switchgear according to the invention conprises a swtch
section including at |east a vacuum swi tch, which perforns closing
and opening of an electric current, and <ont ai ni ng an actuator, which
operates the vac i in.th t1.ch tiQn . is made i,nto a
e ke tdul o Bk A0 §lve HASEENTads 8'%%%‘%%%’6’?%%109 YRstiy Eed) g
i Rt o} Ll’s&dﬁ(zﬁg@hﬁtdﬁﬁ@iﬂk@d&ﬂ éﬁ@ﬂn tig::ﬂg@ﬁpr.ises a swit(cj:h s?ction iﬂic}h(ﬂﬂgl@tr ledsD a S@EUEN
t he above-descrjbed second problem a nethod, of manufacturing a
vapuumsi"'ﬁ@gsl whigh pg m@%@s FErRASREIE Y 28 eleffriccy ISR AP FOTEHAWE RiaAGAteT,
SWi T Ch,y b GBerRet f}\ﬁ“ﬂﬁu&ﬁ Ot EYd iR iﬁ’%%nﬁh%ctﬁ'ﬁ ifl’n%ﬁé 1§ 2 BHEi%8 todule
and an actuator, ich operatés the switch, a cabl e connection

secti omongntcidreoray tabe edylablefadbemgmpeynbdéd mto e eretuuint inpulated stvitchgdanad

i de, I 10 | t trol ti . tainj tect]j I y
and & wiring connBERTSO S i Abe Ve GRS Tegnd AP PIRgL 2 FrstiedfieeifigHiring
among Rafaksul %%’ﬁlatéd“@viﬁc%@&&(‘cbhl‘ﬁﬁsi%g GlshRR s&%ioﬂgzoﬁ@m?&g‘dﬁ Shwitéh, WHidR feh@rms

vacuum i nsul ated swi tchgéar, said manufacturing nethod according to

t he i nwiosingzmdapeping of ag clebtsicouepet, afid ampantedtory whichmpeiates thd switah, 6 sifile

connectj on ion on the swteh.section.after .the swtch segtign is
ar r angSanmesBl s Kbt T w2 Sionly 96t Bt sfviblo Seaf P OR™ he
15 s tvohageedntonsectd ol c@itfiangl agotebfiverelay ghdcOwBgt dodfeddidt se@idn through
bet ween the cabl e connection section and the | ow voltage control

sect | orivhich Wirings for cONACHtoPABIONEHaES P46, PR ESRBRSVE Sertinus piad cpmbgd to form
probl e | L C: i J. Dy .

ot st PachER ASRAER boflaloRls 18 pfhoSHbL e SREI ORI 3t Tion, |
a box- Icokerisiagfthestemtafomsttiag € abitien ob tiramblecens&tion eectioa dnahe woitdhagetion

control .section and .a wirin 0 connecti.on ction,. accordi to th
vent PO TS ABIFEEHORS STEHES FHETRARITOR O A TPHASeHOTaN] Sghon o he
secid ORwitdh Qecliofl] éﬁ%ﬁ%%&g@ﬁb Qﬁﬁigtdoﬂﬁed@ﬁbn@%foﬂtﬂeﬂﬂeemﬁe &md Edhh?ction section

removing the cable in tRe“cable Connection section; opening a front

door andd therlewrvodiege casfirol bestibow vol t age control section; removing a
bus-bar; renoving_ a_connector between th ow voltage control sectj

ond the cable. coRQEEr Bheaiscthe afe Ve LY i Hoieh B S g ot
251 n orsggreh bertisalivy € vidirnaiaoviered e6athdaf] viaeH ddingisedh eWitciRsddBbN Sedtidhed into
adj usting a _bus-bar connection position in a vacuum insul at ed .

swi t chgex-likgeoafigwation iasablegosngetion seation; dlew ¥oliegp cented serbioniaps a wiring
cecii O _ . _ bl Ci .

ect] ononfleliitscklohAEoaY kithe AOEIALARRNSE: e blepHof AR Gk ig he
box- | i keijtck segpibh $ito @ dideensdceps pofitiormbly usdratig the bwiclyaemoong eled dable in the
posi ti onla(by movi.ng a base provifged on a bottom of th(i SW &ch sectlﬁ%n_
up 30 SAYCaBMFCliemErctinBrPEning fronsidapradiaoigat drar of e lawivelipeesaitpbisetion,

the c a@éﬁoxﬁﬁ% R@GL-banD rfrﬁ&ﬁhgﬂ cohddBtok B¥wEeh HRAEWSRNEECLordRE bdcABn #HeREble

Wi ring connection section.” _ _
connection section; and replacing the switch section.

25 In order to solve the above-described fourth problem, a method of adjusting a
bus-bar connection position in a vacuum insulated switchgear, which comprises a switch section,
a cable connection section, a low voltage control section and a wiring connection section, the
respective sections being respectively sectioned into box-like, comprising the steps of® adjusting
a bus-bar connection position by moving a base provided on a bottom of the switch section up

80 and down; and thereafter, joining together the switch section, the cable connection section, the
low voltage control section and the wiring connection section.

According to the invention, it becomes possible to provide a vacuum insulated

switchgear of which parts can be replaced.

Further, according to the invention, it becomes possible to manufacture a vacuum



Accordi

ng to the invention, it beconmes possible to provide a vacuum

I nsul ated swi tchgear of which parts can be replaced. Further,

according to the invention, it becones possible to nanufacture a
vacuum - 3 - |nsul at ed svmtchgear of whtth parts can be repl aced.
Furt her,, acc VQ{ I nvent i econes possible to replace
o ¢ dpsGREiRAH P e Rgagiioed Furt her

according to the Fdi“éh%f‘tab&ﬁ‘dlngrto %Q%ﬁoﬂ%%c@hﬁsb@ssﬁ% tbsﬁepﬁcé)yzﬁtmfa
connection position by noving up and down a part of a vacuum

i nsul atveguuninsghigpsarwitcBgeasf Descr | pt i on of the Drawi ngs

Fig. 1
accordi
F|g52

ng to e §eEel pcutieR 1B RRISTI BEPrE) Possi LERBRRE bus-bar
doinébtipApbiitbh Py aRerineshdsioti ¥havoRd vichemViasilued swistHgaired

swi tchgear 10 according to the first enbodiment of the invention.

Fig. 3

Is a partially sectioned front view of a switch section, which

consti tﬂﬁﬁﬁ#gﬁ%ﬁ%ﬂﬂé %thst ed swi tchgear according to the fi rst

enbodi ment "o

e |nven I on. Fig. 4 is a partially

sectioned front Wigw ibfa gehepestivietvidw sfe vaainm inkilefed switshgeatis@srdimeto a first
vacuum i s lat ed s%yltch ear according to the first enbodi ment of the

I nventi

I OBartial |y sectioned side view of the vacuum

i nsul ated swit Chcﬁ‘grz @Caqﬁ&iﬂdn@@e&mmw@ldélv&%& opﬂﬁm@édﬁ%{lfns%temﬁmch ear

i nvent i
upwélt d

i nsul ated switch

i nventi
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on, showing a state, in which Iengths of cable are pull
acmrgmgm the férstp@nbocamegt of ¢lag ingerddnsi de vi ew of the vacuum
rst.e

on show nd 8 s gais itictia Fpb R o SiviRl Sgioly phicBgonsifutes the

vacuum insulated switchgear according to the first embodiment of the invention.

Fig. 4 is a partially sectioned front view of the switch section, which constitutes
the vacuum insulated switchgear according to the first embodiment of the invention.

Fig. 5 is a partially sectioned side view of the vacuum insulated switchgear
according to the first embodiment of the invention, showing a state, in which lengths of cable are
pulled upward.

Fig. 6 is a partially sectioned side view of the vacuum insulated switchgear
according to the first embodiment of the invention showing a state, to which a ventilator is
applied.

Fig. 7 is a partially sectioned side view of a vacuum insulated switchgear

according to a second embodiment of the invention.

Description of the Embodiments

A first embodiment will be described with reference to Figs. 1t0 6. A vacuum
insulated switchgear 1 according to the embodiment comprises four sections, that is, a switch
section 1b, a cable connection section 1¢, a low voltage control section 1d and a wiring
connection section le, and the four functions each are collected and made into modules in the
form of boxes. For four respective sections, the switch section 1b is arranged on a front, lower
side of the vacuum insulated switchgear 1 and the cable connection section 1c is arranged on a
back side of the vacuum insulated switchgear 1 with a part thereof put on the switch section 1b
through a spacer 6¢c. Here, the spacer 6¢ has such a length as o enable the cable connection

section 1c to be supported by the switch section 1b. The low voltage control section 1d is



Fig. 7 is a partially sectioned side view of a vacuum i nsul at ed

swi t chgear according to a second enbodi nent of the invention.
Description of the Enbodi nents A first enl{rbodi ment will be descri bed
with reference to Figs. 1 to 6. A vacuunt25 insulated switchgear 1

265910 Mg FUSREOELTI FARORER LM SIS0, P byl

cont r olpus e threieH dspanet Gil. WMHdré)ghe pavaad 1R ssetcd iedfthlae to amubld the 1dw wbltage
functions each_ are cqllected and nade intqQ npdules in the formof .
boxes. PBWOksseHon khiodwrsuprortedan tha gwitehiection {h Tlecwirsig qogngagion section le

arr ang‘?gaﬁ’%lg%d LEQREn thePMBle c%hﬂé‘ctf&fn shAONVIRGHH Thd Bch’hfaggc@%E %élﬂ@ﬁﬁdjon a
and t he cable connection section Ic 1's arranged on a ack side of

t he & aceumnaliyngpeapatos of thehgeam inswlatdd savifghgdar tlhe Belif aputsedto mbehanically
switch section I b through.a spacer . Here,. th acer 6c¢. has. such
o h SR8k bamsER e SOaG e e BH0 Stiot e B 16 e apgion ocnd the
by t he jsWivbRhocs@mitoPiclibn 1d BR dneMsaOby RSRIIEAR thPlatSER, RARo bélmade airtight.

- arranged on a front, upper side of the vacuum'insul ated swi tchgear

1 with a part therheaespeeivepeptiansovilltbierdssaytbed hepsénefer. 6d. Here, the

spacer 6d has such_a length as to enahle the | ow . voltage nt.r ol o
sbction id to be st Rt shlehSeEiR bRt LBl PE-OGHE ofARifee-positons
CoNnMEec tsiviioh SemiwiEidh tveo bentadts aRGRdd REpareies pbffBrnt allope@ it &EL-bifttation and
section 1 ¢ and the | ow voltage contral section Id on a 5 centrally .
upper PECPNRAstiBE-operatignurdethetoninion of ¥asuuanigadatian ingoracyugipsulpediSwigeh,
mechani Y I T

seot oneopi EAMIRE byl SEGHA-AE 1 RIRRRIICEE PR AR Two Rt U ond thece-
sect i opokitions eviethcd wgedfohy earhiagioperadan uhdgltix emditton Fdatumnbasoiatden in the
airtight. The respect.i Ke S%Cti c()ins Wi Ib be d scriq%gld gcierei nafter. .

Ar r ang &8O felateg; ichsaYRliagh dpiseiQr L0 Arenged i SRBLesistp Ssgpyre giyantity of
three- pesidd fiwer s8R 46 heload Hdhi tﬁ%éelﬁﬁﬁse(%i%l@lb%g bSnREGA WIRHinka connected

paral | el perform on-operation, off-operation an _ B
di sconnesbisrharoyds tetsupply andtactridpoves heltheiveouoh twerpoints ¢thard thrdeepositions

vacuum i nsul,ated swi tch, a,vacuum.eart hi.n witch 9.connected.fo a
oo SR R Giketiise e EMHE TRt hing 2Dk huiase S TR RED E idecngne
to per fv@éuﬂ@aﬁé-ﬁbiﬂ&&@ﬂ[@tﬂ&tp&ﬂ%ﬂé s‘lv_fiﬁl 8.aRelviduah QkthHRCHEIFh 9, the voltage
insulation in the vacuuminsul ated switch, a voltage detector 10

ar r angdlatestor 40.cthe bes-Bardenpestion hyshies 42, qud the aplegonnertion bushing 29asge molded

supgy i : - - C | ing
oo 2 Hitedalys B ah B el 127 LOAGRIE IR RGP R, “RHBRELLEN AU
vacuumbiviing 6a picsrudéd inenglbisisae eopotivh sevsion Wt whicB is @agnaalidve glee witasa
cabl e connection b a&i 20a connected to the cable side, and.the

ng he,
vacuumVarpopts ol andihrecspopitions suith Siand gristesiy 2 1page akqys et section 10,
eart hi i ; t , i
| B4 %Weﬁﬁghet?ﬂhé Qﬁﬂ?’ﬁlﬁeaﬂﬁdéé&ﬁtﬁe‘ai Er %riﬁi np&sh!%n@&‘&?@é nggﬁrrlgeg%éémhe low

bushi ng 5a, an e cabl e connection S g 20a are no
i nt egr abltggesontin! septiory 1d ed the bas-ber cunedticnusedica ok dersavietlchhirglacan Tersh

bus-bar, connecti on pushi a.protrudes.i ntp.,a.bus-bar conpnecti.on
oo o BRGE chiecBot seshn 2 sRhURE HRGE bist b it SRl SAERfe g v

t hr ee- RASIE h B0SbEVEInEEt BnaRHk EXTES B4ble @ShnBctiRARBhiAB Ve pidiRideyntSihe cable
section | b, and when a netallic earth plate 2d described | ater and

posi t i eRerection sechonAgar furthervasensehia thoswid! wealen topreraplopsweion davieel 1],
and the,diPalRRl (EAMAGSh' (RB-R5RE b8 Ank heb pb GBS itch 8MARIE HulifAe hing

switch 9, and a control device 11a for the operation device, and arranged in a location opposed to
30 the low voltage control section 1d is a connector 1bg. Also, in order to ensure the stiffness for
the switch section 1b, the metallic earth plate 2b are made thick in plate thickness and many
bends are applied thereto.
Arranged in the cable connection section 1c are a T-type cable head 20 provided

rotatable relative to the cable connection bushing 20a protruding from the switch section 1b, a



25 the bus-bar connection section la fromthe front face of the | ow
vol tage control section Id to enable a bus-bar connection work. The
cabl e connection bushing 20a protrudes into the cable connection
section lc. Further, arranged in the switth section Ib are an

Chr oo sagier et o i gt Eabliiooh 2Bt STl NPl €' o giae anaa

cont r olcugtent teghsfolmar {QOT) 4 fe defeetig droatcidiei &renind arranged in a
| ocation opposed to 30 the | ow voltage control section |d is a
connector |bg. AlAwanged ipthgdewvgltagrssangol sestian ¢ precsirotestive eayshdpragianged
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the swiskdliehgsst ¢ itegethes Withdhe Heon uppnwppring ef teflopol das e dturther. the. metpliis earth
an al ar I i - Cl j i
abnor mitety 23 Bofioldid: ¥ bdth SRy RenflapRE b vaRRE bafitd] Sebhion JURRG T bus-bar
(that icennentibs seleiohlie ipmadd jo afa tehwvaidecolda on the front side. These
parts are held on_the hack side of the door Ida 10 on the front side

of the |ow vol t agilrtighfergonaestion Setwegn Ahrrespaciug Py th RsHitreyed apdptsting of

i nsiy atRdy il CRE&RonkediRBElher with the door upon opening of the
door lda. Further, the netallic earth plate 2d positioned at the

boundary bet ween Hdre themoldswisde! basiesarbled sbotd will heddeaerdbedhie denad vothr
connectif?}n sectj.on Iaﬁlils nmade .to be ta rrg}/abl e cover. . h ,

W ri ngdCFERCE B8t ohishACHIR WP RO %8%%8 trec-past s shdich B fogpgitessh

i nteri Qac@im dRulatien Wyittg0 66ANERH 0PN $RGlateIcyli8der 80a and a metalli®Bfi®plate and
the nmold switch | ba descri bed above will be described in detail wth

r ef er efeadetvgcynng in ap infgiior hesepinivoRrpins ¢f Alaorary cemrects B o 81pegpigedns the

i Ccoh . . LAt . . _
ek oo Be AT An AL O ROM A0 28 8T ERgREMbaslofln A
i nt er i @ontabie 8N R 1bl amopatile somfuckir@Sicon@cying bewaeh theSbih mdldblacsngesa,

in the 20 vacuuminsulatjon switch 80, noyabl e contacts 82a, 82b
ar r angSdPi IR PeEsd vram ramtaq%%% qPSTaRRLY ﬂ}evwrﬂtiaé%gfa%{elr@fﬁed By sechameial as

conducnBR RNBLAIJ IS, REINSAN Hoh Be BAHAIRYBPh e QORIAR R B8 va iR

bei ng noved upon driving e operation device ei ng
r ei nf onwsathtdslompuatingmetd 86 casnestedito ttesmowtbéetqndoctot Band deangedhincthe waduum

not  be.anneal ed.eyv at high te rature vacu i nsul at e .
oocros imeran Saith 8 Atandet g BTRSAE e Deltikco iR VR Hihtod amssefing
in the (y@gsUAA £ 5idk BSEK Qétilﬁﬂr_ §,V&nta%ﬂalaﬁsulﬁe@8ﬁéiﬁﬁﬂg' 1d 8896 c8frect Between the
connect between the vacuuminsul ated operating rod 86 and a side of

an act ganeactisg rah8asandahe pprsaficndedicggér abslingvsridonsed of rmbbetax metal to

bet Weergmjﬁﬁg the connecting rod 86a to move while maintaining vacuum seal, a bellows 89 formed of
rubber or metal to cover the periphery of a connection between the aerial insulated operating rod
30 88 and the connecting rod 86a, and an ar¢ shield 90 arranged in the vacuum insulation switch 80
to prevent arc occurring at the time of opening and closing of contacts from adhering to the
insulated cylinder 80a.
One 81a of the stationary contacts is connected to a bus bar 5 through a feeder 83

and the other 81b of the stationary contacts is connected to the T-type cable head 20 through a



connecting rod 86a and the operation device 11, a bellows 87 forned
of rubber or netal to enable the connecting rod 86a to nove while
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cover the periphery of a connection betWeen the aerial insul ated
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Here, an explanation will be given to a method of assembling the vacuum
insulated switchgear 1. As an assembling method, there are mainly listed a method, in which a
30 finished product of the vacuum insulated switchgear 1 1s fabricated in a factory and the finished
product is transported to an actual place, and a method, in which parts made into modules per
compartment are fabricated and the compartments are joined together at an actual place to
fabricate a finished product.

First, an explanation will be given to the method, in which the vacuum insulated



Here, an explanation will be given to a nethod of assenbling the
vacuum i nsul ated switchgear 1. As an assenbling nethod, there are
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together at an a%e%'an@xﬁﬁﬁ&tio%n»gill be given to the method of performing fabrication every

compartment, joining parts, which are made into modules, together at an actual place, and

30 fabricating a finished product. In this case, respective compartments are initially manufactured
in respective processes in the same manner as in the method described above. The respective
compartments are transported per compartment to an actual place. Initially, the switch section
1b out of the respective compartments is fixed to a base.  After such fixation, the base is

adjusted whereby the switch section 1b is adjusted in height and a bus-bar connection position is



30 fabricating a finished product. In this case, respective
conpartments are initially manufactured in respective processes in
the same manner as in the nethod descri bed above. The respective
compartnents are transported per conparthent to an act ual pl ace
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t heSOab?Xs%rtlon part 1bf and the switch section made into a module is pulled out from the front side.
At the time of insertion, it suffices to insert a repaired part or a new part in a reverse procedure to
the above-described procedure.
In addition, although the work in removing the bus bar is performed in the above

procedure without removing the low voltage control section 1d itself, the low voltage conirol



procedure wi thout renoving the | ow voltage control section 1d itself,
the | ow voltage control - 9 - section Id nmade into a nodul e may be
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i nsul ati QBved AR WHELS RAES:s installed next to adjacent panels, it is necessary to remove bolts for
installation together. After such procedures, the cable connection section 1¢ made into a
25 module is pulled out from the back side. At the time of insertion, it suffices to insert a repaired
part or a new part in a reverse procedure to the above-described procedure.

Also, by using a resin to provide for mold insulation between respective phases,
providing for vacuum insulation between contacts and varying dimensions between poles and the
number of poles, it is possible to set the relationship of "an interphase insulation > an interpole

30 insulation at the time of disconnection > an interpole insulation at the time of interruption > an
interpole insulation of earthing switches", whereby coordination of interphase insulation is
accomplished. Thereby, failure is at most limited to one line earth circuit, so that it is possible
to prevent transmission of the failure.  Also, since the aerial insulated operation rod 88

described above is covered by the bellows 89 formed of rubber or metal to be cut off from the
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Also, since it is necessary to change an arrangement of parts or the like according

to a customer's request, it is usually necessary to fabricate a switchgear from the first afier receipt
30 of the customer's request, but by aggregating and dividing the parts as in the embodiment, it
becomes possible to beforehand assemble the switch section 1b, which is hard to change every
customer, thus enabling a rapid manufacture. Further, a section or sections susceptible to no
change afford mass-production, thus enabling a remarkable decrease in production cost.  Also,

conventionally, in the case where a panel is partly damaged, the panel should be replaced as a
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transp tion per npar nt made 1nto a nodule, Treedomin
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| oading, s Ility, etc., thus enabling a decrease in transpqortation
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subj.ecting the netalli.c earth pl i.n, order

enste strength U580 B A Rert Sy pfgt% ?ﬁ%ﬁ”&%@fﬁgﬁ%ﬁw%ﬁ?&&a dif@fmf e

cabl e e@diresrénpth, PAEDY ibrbdating Hige MOM svAlchaBE afdiHer20tuato? GihioR ateched P into
the switch section 1b, making the metallic earth plate 2b large in plate thickness and subjecting
the metallic earth plate to much bending in order to ensure strength for the switch section 1b,
strength demanded for the cable connection section 1¢, the low voltage control section 1d and

30 the wiring connection section le, which constitute other sections than the switch section 1b, is

decreased, that is, it becomes possible to thin sheets enclosing the sections and to decrease
bending. In this manner, those sections, which require strength, are aggregated into the switch
section 1b to enable a decrease in number of parts as a whole, thinning of sheets, and a decrease

in size and weight with respect to other sections than the switch section 1b. As a result,



30 the wiring connection section |le, which constitute other sections
than the switch section | b, is decreased, that is, it becones

possible to thin sheets enclosing the sections and to decrease

bending. In this manner, those secti ons2whi ch require strength, are
aggregated.into the itch segtion | b.to, enabl.e,a decrease.in nunber..

of par tniseinizalan i Biheoiie Sf sy instalodEoniongear d s Wiiplg prs docippished
wei ght twlehdblé @dpesiseti®mahhRetusiggicbqns than the switch section Ib. As
aresult, - 12 - mniaturization and |ightenjng of the vacuum

i nsul at ed swi t chgftlsp: apcereing talky embadimentethesrbls fapnacion prekipa 1g and the low
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ca e connectiLron se I Qn CcC an e oW Vo e contro e 1 On .
are | mEdE bR satPBn THSrohi it PEIE Huspiven FOREAT Brrease in

TherebBétreﬁé-thif&&H&%E&icﬁls&l@an%ﬁ@%ﬁi{&l ;&cﬁb‘ﬁ fher decrease in strength for
ot her sections than the swtch section |Db. Al so, the

switch section | bAlse,thevirviedh seheombh,dn swhithahe iwdd breitaigl ba being a current-

current-carryi rt and.the o ation .deyvice 11 are regceive he
bus. barceama e oh oo BviRdl e Al R (el SR ecn b4 g the
ld bei fl@w%&ﬁ%‘lﬁdnﬂ’oﬁs&ﬁozﬁ nd beiap c@zepiblots Sifldenddo bbSutsind nbLERRl Rbipefiture
are encl osed the metallic earth plates 2b, 2d to be made airtight,

wher ebPre¢sised by theguetatisparth phlipssbp Ad thie Bfle eiffightcvheseby eyep if amypccident

| ow vol ' ).SS.I e ' . her
sect | ortsOS oY SACEGIAPIh biine PO HaEEb Aol Beer iR IR0l Gr

equi pmeantidentno biter featiornotandgerewntadol Faghbér bnshighiinghheseeradiscepduifphents in
to influences of surr?undj ng Hra netic 15 Iiel,d , from an enyironnent

by meanle 57 Yalieersenirql sectiogy v m&ﬂ?ﬁ Wiserptibig to & HSUTPIcing fagnetic

P eMLN el dRY A8 IO <AlvirBRIBRyCmédhs @R el etalit kBrih gfatéfa% W decbiad pdskible to
becones possible to prevent failure of the precision EQUIan%tS.

Al so, a@ceventdinmgsiomobmagnebio ditasnitly, with thearesultvibaitit beconien pashitile toprevent fdikire
above ar.r,angenent, nechani cal connection anong the respective

sect i oS HePTEITSRSAFERER by bolt 20 connection and el ectri cal

connection betweeQlsd, RBcinkGH af mbb&ihenPoie ifvagtidD W ¥ AOR 168 Abdwl
section |Id is acconplished by connection between the connector |b

and t hérrgagaeant.oneqhgpicolronassiionsmens iy tearpctive sstines iﬁgcw@lwmbbxeg@ly.
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Change In arran I ONns econes easy, S

possi blsection 1fdl ie¥¢daimplichsf By tonnectitar bepwicenshe Cornectat 1 bn and the desieetbr Dyd
custoners, .thus enabling 25 advanci ng the appoi nted. date of delivery.
Al so, $TheeebydnHtiasiapd Qﬁ%@%ﬁr@ m%dge@w i/4S gsulf. [disnounyag phibe timg of

achi ev e AnlRicE BsCmdt AR PGHEE A%rEA5 ment among the sections becomes easy, so that

it 1s possible to flexibly conform to various specifications requested by customers, thus enabling
25 advancing the appointed date of delivery.  Also, since change in arrangement is simplified, it is
possible to achieve a decrease in manufacturing cost.

As shown in Fig. 6, a mesh ventilator 1ea may be mounted on a ceiling of the
wiring connection section le. Thereby, it is possible to achieve an increase in quantity of draft
to the bus-bar connection section 1a whereby it becomes possible to suppress temperature rise of

30 the bus-bar connection section 1a when an electric current carried to a bus bar increases.

Also, since the protective relay 1db and the alarm display ldc are pulled outside
the switchgear by opening the door 1da and besides the metallic earth plate between the low
voltage control section 1d and the bus-bar connection section 1a is a removable cover, it is

possible to ensure a work space for the work of connection of a bus bar even in a state, in which



As shown in Fig. 6, a nmesh ventilator | ea may be nounted on a ceiling
of the wiring connection section le. Thereby, it is possible to
achieve an increase in quantity of draft to the bus-bar connection
section | a whereby it becones possi bl e‘tlé’suppress tenperature rise

of 30 the, bus-bar connectio ectiopn.la.when a lectric .current,.

car 1 od b ralee SRRl Fp B SiheE el BebE bRk e Ry o
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openi ng the door | da and besides the netallic earth plate between the
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Since the bus barg%ogfﬁ’éﬁ tofbe pméo _nEde]Q it ‘1”1%’&3’1?%%04 H_’=é’f‘e’e°able

ar r angednaoue stdien 1c, HaFW kM- daRt Bt el 1880 & Wﬁg&ﬁin%btﬂﬂlssection le
switch 8, they are positioned I'n a level around a 5 wofker's breast,
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manner, It 1s possible to use a vacuum one-point o 15 and

three- positions duitdiionorhite theadspéctive cabbievatdespabadmbovaniezbe vamnm
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switch 108, it goes without saying that other ones than them can be applied to the respective

constructions described above.



two-points off and three-positions switch 8 or the vacuum one- poi nt
of f and three-positions switch 108, it goes w thout saying that other
ones than them can be applied to the respective constructions

descri bed above. -14- Cains: 1. A vacuuminsul ated sw tchgear
conprising: a switch section including at | east a vacuumsw tch for
perform ng cl osing and openi ng of an glectric current and contai ni ng
an actuator for operating the vacuum™ ﬁitch; and a cable
connection section, which contains a cable for supply of an electric
power to a Chm:si de, wherein the switch section and the cable
connection section are respectively nmade into box-1ike nodul es which

are indepengent A‘%cﬁﬂr‘?ﬂsﬂ%}t@ﬂwﬂ@%aﬁo?n gﬁggs_truct ed so as to be capable
e e vacuum i nsul a

of being assenbled into the Ve ed swi tchgear and the cable
connect i on sect iBgWitgietastiprdiiudive at IRest axpeusm switeh froRerforming The vacuum

i nsul at ed smsﬁr@rsgeapermcwérdéat@@ﬁotc?rr@ﬂgahm&naimﬁ@rﬁcpatoh?rsgyyjrétm%th%ecti on
is arrange ower portion of the vacuuminsul ated swi tchgear.

3. The vac&’ﬁ%mf”ﬁgﬁﬁﬁf%g sw tchgear according to claim?2, further
conprising a | owoalde cengection aration. whish condains awrblelforcuprlvdf@s a protecti ve
relay, the di@wicwelbagea iarfgeol section being put on the switch

section. 4. The,va m i.nsul at ed ,swi t ear _according to claiml,

further conpri S;wﬂar:efﬁgﬁ% %cé%qcﬁoé'ga@d 'ben‘iaﬁlgl °'§?8tfqn(§ﬁ°t5’8ﬁ%ai ning a

protecti ve resfeativelyaede intakaxilikgmeodiesedidhers ipdapendsnt ofekehonitgn whi ch

Wi rings forgngan@aithRRd 35888 pBaklableRAB&ing assembled into the vacuum insulated
switchgear and the cable connection section being put on the switch section.

2. The vacuum insulated switchgear according to claim 1, wherein the
switch section is arranged on a lower portion of the vacuum insulated switchgear.

3. The vacuum insulated switchgear according to claim 2, further
comprising a low voltage contro! section, which contains a protective relay, the low
voltage control sectlon being put on the switch section.

4, The vacuum insulated switchgear according to claim 1, further
comprising:
a low voltage control section containing a protective relay; and
a wiring connection section, through which wirings for connection among
parts pass,
wherein the low voltage contro! section and the wiring connection section are
respectively made into box-like modules which are independent of each other.

5. The vacuum insulated switchgear according to claim 3 or 4, wherein the
switch section and the low voltage control section are respactively made to be airtight
by metallic earth plates.



wherein the | ow voltage control section and the wiring connection
section are respectively nmade into box-1ike nodul es which are

i ndependent of each other. 5. The vacuum i nsul ated sw t chgear
according to claim3 or 4, wherein the switch section and the | ow
vol tage control section are respectively nade to be airtight by
netallic earth plates. -15- 6. The vacuum i nsul ated sw t chgear
according to claim4 or 5, wherein bolls connect anpbng the switch
section, the cable connection section, the | ow voltage control

section and?t heTW—:Cécﬂ%%ﬂ@@ﬁ%&vﬁgge%?ﬁédo%gttﬁ’clfauh?% drisewRAER boi@Nd @
connector electrical é%connec s het ween Section and the

| ow vol t ageCoRBFH FBPNaIBe $Witsh sectign, thg cabie Gonmestea GF%LP%(S‘"G'S'W YdiRgRar
conpr i Si ng: control sectian swd the Wiring cdnnedtio Sottian tifin theaame) atd 8 worinettopart |

hi o per T il alNgos 0GR fe sHhaSRIRCHA, %@aag%tcﬁhtwg@&u?ﬁ‘“

electric curren s covere I nsu tor an ac
whi ch operates the nold switch part, and a control device, which

controls ang, opeﬁ%bm Q@Mb@gs‘jﬂghggé;%ﬁ@},gmdqg a connector in the
switch section and swtch, the switch section bei ngnarranged

on a front, | O\AérSWE‘Ffb%eCB‘?" GoRENAGAMAIISHEE RAT WPIShP e 510

cabl e COﬂanfpbhrﬁgl cﬁegeﬁnsagqg:amtb Aiteatthihg 6f 4h ézedw[@cdrr@htaﬂm@&wd e@? baa sGI;(ECtI’I C
power to a e.a I.N arr | de .0 vacuum
et at od 0T RoT b len W ShPhe SOE e it 336 ) XBnl e, 2

pr ot ect i ve whidhappntrels am bperatiodidepibaior tantrotiing plcaynegior irthadwitsh rsa¢tloat ate
of the Vac%ma'm&%\ﬁll&dthé‘éﬁvﬁ&%%n MY Araf fREntasNaRRedri n the

| ow vol tage control section to be ectrlca y connected to the
connect or ithe YasHUBiispieipdSEERGSAT t he | ow vol tage control section

bei ng arranged gbatde tdrPRttionBERA contdifingla dable fraappIvvi dhsdidoaiced
swi t chgear;

t th h
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central, uppéchgsatie of the vacuuminsulated sw tchgear; and a bus-bar

connection sectjpy, x%'fté@é‘&‘ﬁgoi%g&‘éﬁ cgﬁgnnﬁyatrﬁ&e&%trélég an 83fn

wherein the switch sec ection section, the | ow
vol tage colsplsy fas glisplayaf amebrores! watq ﬁ@%ﬁh@ﬁﬂﬂséﬁfegé&'ﬁ?@ﬁafaﬁné a

respect i velgnim@earrdiged RPXe owir tagAon8 8l sebichito BE BletieMPentebled® each
other. the connector in the switch section, the low voltage control section being arranged '
on a front, upper side of the vacuum insulated switchgear; and
a wiring connection section, through which wirings for connecfion among
parts pass and which is arranged a central, upper side of the vacuum insulated
switchgear; and
a bus-bar connection section arranged above the switch seciion, and
wherein the switch section, the cable connection section, the low voltage
control section and the wiring connection section are respectively made into box-like

modules which are independent of each cther.

8. The vacuum insulated switchgear according to anyone of claims 1 to 7,

wherein a decorative plate is mounted on a front of the switch section, and the
decorative plate is provided with a state display portion for showing state of the
switch

section, an operation portion for operating a manual operation device, an emergency



8. The vacuum i nsul ated sw tchgear according to anyone of clains | to
7, wherein a decorative plate is nounted on a front of the switch
section, and the decorative plate is provided with a state display
portion for showi ng state of the switch section, an operation portion
for operating a manual operation device, an enmergency - 16 -
operation portion for operating the nmapual operation device at the
time of enmergency to cut off an el ectfe current and a paw insertion
portion for permtting a pawl of a carrying inplenent to be inserted

t her ei nt 0 WaRhatfoh oNidfk t# Bhérafiny 1Aé RenfaVbb AR Hevics at thaﬂr%tefaf éRélgerrpd
rtron are

wherein the state display portion and the operation po

arranged on'@&Ht ?'e‘g’(ﬁ‘f %/H”(%H{%]d %W?ﬁé%’g?rhﬁ‘ﬁ%‘%ﬁT R '@Et'rlgr?e"aé"ilr‘é rgency
oper ati on pertying implsmariitabg tdertsa thdteintdtwiierttt diceum OtsUiated saitcHgber is
decorative tFI g&oe edt:Qned pawl insertion portion is arranged on a | ower
portion of i d%cbrative pl ate, and the state display portion and

t he operati on paheicorihe atatadisdaypodionend therdetation portierg@aeyangedr at i on
portion an 7 j i i 9 .. Th
acuum i oS Pl o 80, OB 2B porichie g,
wher ei n t he RPN Feipterperiale ppripe eldhedesatatuePlinies i saetinsertion

three- posi tiofs iSidngBd oiBilcier pukibIcEraRe ddtoldiveplaiROand the BB fispily0Si ng,
openi ng an i sconnect i n% in I){ac.u%m‘%ll nsul at i OA; and coemwl ses. a
plurality dPHBRPEIELPEEHE” ROYYLUEHTE & ONT nE S RE CEIRRY AP Bhpr i ses
a cont act ipert@nwead themawhibeériivn patievindwles andvgyer f orns earthing. 10. A
nmet hod of manufacturing a vacuumi nsul ated sw tchgear conprising a
switch section containing a switch, which perfornms cl osing and

openi ng of %n elkeyackummsulatast switshugaearcardingde snyonanf daimgide &t es t he

switch, a Gt HeRnke éé&ﬁbrﬁ&fﬁﬁfri@é& £RLah THs0Bted thrdBlBsifidhs stHap! y of
an electric p‘%wer to,a,l oad sj contrqg] section

[ 0 e, ] ow vo] ta
cont ai ni ng YHHCh SRR g Ereasons i Hosing GpeRgo BB HiSEaTnBFling B YacuAT
t hr ough whiirghiatbn rugnfpaisescopin@iily obDeonrtnand@avdciumpazshing beitashespect i ve
sections bej i.hed or ; I t ] ar, said
manuf act ur?'}r?g%g' ﬁg&ﬁ@%g%ocr?%%%ﬁﬁgm a{:nﬂ@ '\égﬁe%ﬁsdmg%ﬂa%n% p%gfﬁ%)l{(gl éﬁgﬂﬁﬁé switch
section, the cable connection section, the | ow voltage control

section andot hea WeiHoB &f FRRMEALARY Y vRGkH PRuERE Swihgeh &%mﬂﬁges whi ch
are i ndependent of each, other; ti ortion of the cable

¢ ot her . ) é)ut ng aé) _ _
connect i on S¥EdrsestiPnSRnEANNgRFwitch, which pegRms dlesing and epgning Af erleqtisn i s
arranged; purdrit,Hd an petubioq whidh dpbetdsae siaich 2@ eabisogiinhedtios eedtibon on t he

switch Sec%ﬁrﬂ&hinsg%ablé f&r7su;3ply of an electric power to a load side, a low valtage control

section containing a protective relay, and a wiring connection section through which
wirings for connection among paris pass, the respective seclions being combined o
form the vacuum insulated switchgear, said manufacturing method comprising the
steps of:

making the switch section, the cable connection section, the low voltage
control section and the wiring connection section into box-like modules which are
independent of each other;

putting a portion of the cable connection section on the switch section
after the switch section is arranged;

putting a portion of the low voltage control section on the switch section,
and

arranging the wiring connection section between the cable connection



section and the | ow voltage control section. 11. A replacenent nethod
of a switch section of a vacuuminsul ated sw tchgear, which conprises
a switch section, which perforns closing, opening and di sconnecti ng
of an electric current, a cable connection section containing a cable
for supply of an electric power to a | oad side and a | ow vol t age
control section, the respective sections being conbined to formthe
vacuum | nsul at ed switchgear, the swi téh-section, the cable connection
section and the Iom/voltage control section belng respectively nade

Into box-1li t"gp tﬁg,omoﬁgbeagoﬁtrgﬂrégagﬁndent of each other, conprising
the steps o I sconnecting art electric current in the swi tch

section; renoving the cable in the cable connection section; and
removing a s twé aﬁeni‘éhlflm%%ﬂdfaaﬂid:hQHbtlohl&ga%ﬁuuﬁhﬁsMéd ch section

o TR VLU R, S e A B
acconpl i shidigoneliageffaprdiectfc dulentsatdttdcanaedtion sectind eortaihiog a catlelul e,
12. ‘A repl %Sﬁﬁ'b@:k oFE]i 98&19@0@9@6"% [o%E stﬁ@%{x& Qibvl WQ%%@O%WFQ&&%% ted

swi t chgear rirse erforns’ closing,
openi ng andeﬁiesm@rﬂ@emnis@gmgmrahmeq! wdermi fbe&@nwwnsu!ﬁe swjtckasssibrect i on

section conyabRid¥os tiARibR éoﬂﬁe&tldﬁ’@éd(or%n&tﬂeﬂm%té Ech¥Rdecidn a | oad
side and a | ow vol tage control secti e .res ive s$ct| ons bei ng

corbi ned t&emsﬁﬁsp@ﬁfé/e{ymﬂwpﬁetﬂl@re@%wwﬁ depangs £7dh et i on,

the cabl e compasihg Be s&psbf:on and the | ow vol tage control section

bei ng respecti V?g#ﬁgn'negmﬁaneec rlccarﬁ%n 8} 8""& Sec\é\f{y ch are | ndependent

of each ot her, ISi connectlng an electric
current in the smavinh theeebledn thercabievcomtpctidgresectidsl end n” t he cabl e

connection SEthﬂ{bwngabusbéPé@éGnﬂ&t@d gRqpnect or between the | ow
vol tage control section and the swtch section; renoving the | ow

vol tage cont r ol PYisaubine siiidetactipmywitiont Temgying kifiow Melgaa centiel er paw

i nsertion RagtonRheWHse@Ag B2 sAfteh w.éragserepélre‘dfw agrekih shitcheettionntharably

;])-gl l_l ng Omacc%rrl'nph];hmg rep%cgntl]gr{t%P %e%%tch secte ion mac;eqntoséer%cliu?n out; and -

12.  Areplacement method of a switch section in a vacuum insulated
switchgear, which comprises a switch section, which performs closing, opening and
disconnecting of an electric current, a cable connection section containing a cable
for supply of an electric power to a load side and a low voltage control section, the
respective sections being combined to form the vacuum insulated swifchgear, the
switch section, the cable connection section and the low voltage control section
belng respectively made into hox-like modules which are independent of each other,
comprising the steps of:

disconhecting an electric current in the switch section;

removing the cable in the cable connection section;

removing a cannector befween the low voltage control section and the
switch section;

removing the low valtage control section;

inserting a lifter pawl! info a lifter pawl insertion part provided on one
surface of the switch section and pulling out a lifter to thereby pull the switch section
out; and



inserting the swtch section as repaired or a fresh switch section to
t here by acconplish replacenent of the switch section made into a
nodul e. 13. A nmethod of adjusting a bus-bar connection position in a
vacuum i nsul ated swi tchgear, which conprises a switch section
containing a swtch for perform ng closing and opening of an electric
current and an actuator for operatlng]%he switch, a cable connection
section containing a cable for supply '‘6f an electric power to a | oad
side, and a | ow voltage control section, the respective sections

bei ng corrbi ned t&eﬁmgmdmcnamumabF@alr@dmfﬁeéhbwmmeuoritbe swi tch
sect 1 on,

bl e conct on secti.on and the |lo age ,control
section be| arerabé’saﬁ’é?f'm'\? aﬁﬁ‘&&“ﬁ‘ﬁ#&? Sﬂf@ﬁh f‘?$ %Elh'f" %ﬂ?"g‘ﬁ are
i ndependent of each other conprising the steps of : adj usting
a bus-bar c ect' 0 Ssition by, nmovin rovided on a bottom
of the swit r’%@%b ‘g?qu% éﬂ?aaﬂtb%\?ﬁ Wﬁ?%&‘%ﬁ?'{ @l’r’wﬁ%‘f"ﬁi ng toget her
the switch :Bwterbmttmg@rcammcanmma:a switchsediivh @pntainubg elssvitbtolor vol t age

control se él’fgﬁ'%[ iag n&%nd’%yeﬁm 0% 2B {légﬁr%n?an%q%cﬁrator}o‘}oaé F@éhOd

of adj usti g ar- connectron positron 1n a vacuum i
swi t chgear ,thepwitah. e ezipe F@@§ctwn§ﬁpmwoafétﬂtnp@mabl§rfnrawmlhgf%ﬂ aegtich for

per form ng e S!o%oé@&ld@l%ﬂa A&y 9(5]’(8@@ cShtRFédction, mérré%hm::%sﬁﬁﬁb'at or
for operatin tch, a cable connection section contai nb@w

cable for &9 8? o the vagyym E‘SH'erS“’ltﬁ‘gﬁarr s gwishyRectiom hera
vol t age cortbnmCtuaemtmﬂandmeldmewtegé tarfrolsecidniehghespagtiveymudadatot 0

form the vagui bASHLALGH, SMARREERD o1 8, SHLL Sl 3RAHRoANS: Ca e

connecti on sec ion and t age control
respectivel y nmagdustinge bb@'balt¢daee¢md@b%@onmlmvmaraé)a%am@ndenﬁ of each

other, a busylats@E shiich JRGHP Asddudl &5 SW t chgear being made
cont act able from outside the vacuum i nsul at ed switchgear. by opening

and cl osi ng a dbsieafisrolpiningdogsninarie sWikh seriemdee ebin sonediget i on,

conpri si ng skttwnshe fheQdw acli=ds tomteh] 8ediius,-daali ofGEHhES ina ingdS obals., by
novi ng a base provided on a bottomof the switch section up and down
after the switch section, the cable connection section and the | ow
vol t age corittr ol Adesthddshagivsting abubartconyecinaposition in a vacuum

insulated switchgear, which comprises a swifch section containing a switch for
performing clasing and opening of an electric current and an actuator for cperating the
switch, a cable connection section containing a cable for supply of an electric power to
a load side, and a low voltage control section, the respective sections being combined
to form the vacuum insulated switchgear, the switch section, the cable connection
section and the low voltage contral section being respectively made into box-like
modules which are independent of each other, a bus bar of the vacuum insulated
switchgear being made contactahle from outside the vacuum insulated switchgear by
opening and closing a door provided on the low voltage control section, comprising the
step of adjusting a bus-bar connection position by moving a base provided on a bottom
of the switeh section up and down after the switch section, the cable connection
section and the low voltage control section are jeined tagether.





