- 1 - TITLE OF THE | NVENTI ON VACUUM | NSULATED SW TCHGEAR BACKGROUND
OF THE I NVENTION 5[ Field of the Invention] The present invention
relates to a small, |ightweight vacuum i nsul ated swi tchgear with high
reliability and perfornmance and, nore particularly, to a vacuum

i nsul ated switchgear that enables a busbar conpartnment and feeder
10conpartnents to be connected through-i npsul ated busbars.

[ Description of Related Art] In a power receiving facility, a
closed electric panel (referred to below as a switchgear) is

i nstal | ed, mingh drouses aanamdy eakers for shutting down a current
to a 15l o0ad or a fault current, disconnecting swtches and earthing

SW t ches, wi@hnarmeisisecrs o snswasreal ety for operators who service
and inspect the | oad, detecting units for detecting a systemvoltage

and current, protective relays, and the like. 20There are nany
met hods of insulating switchgears of this type. Conventionally, air
i nsul ati on FraxelROUNT] oFulTiHel enyasrioosul ation switchgears (G Ss),

whi ch use SF6 gas, have been used. Recently, a rapid shift to snall
conporsent s t hat[ risel.d her sld didwisidsadd on nmet hod, conpressed
The present invention relates to a small, lightweight
vacuum insulated switchgear with high reliability and
performance and, more particularly, to a vacuum insulated
switchgear that enables a busbar compartment and feeder

10 compartments to be connected through insulated busbars.

[Description of Related Art]

In a power receiving facility, a closed electric panel
(referred to below as a switchgear) is installed, which
houses vacuum breakers for shutting down a current to a

15 load or a fault current, disconnecting switches and
earthing switches, which are used to ensure safety for
operators who service and inspect the load, detecting units
for detecting a system voltage and current, protective
relays, and the like.

20 There are many methods of insulating switchgears of
this type. Conventionally, air insulation panels and
cubicle gas insulation switchgears (GISs), which use SF6
gasi have been used. Recently, a rapid éhift to small

components that use the solid insulation method, compressed

25 air insulation method, and full vacuum insulation method is



25air insulation method, and full vacuuminsulation nmethod is - 2 -
in progress in order to protect environments. To respond to this, a
vacuum i nsul ated swi tchgear has been suggested (in Patent Docunent 1,
for exanple), in which doubl e-break, three-position vacuum cirecuit
breakers having breaking and disconnecting functions and earthing

swi tches, which are vacuuminsulated in the same way, are integrated
by epoxy casti ng. Pat ent Docunent 1. Japanese Patent Application
Lai d-open No. 2007-14086 (FIGs. 3 to 5) 10 SUMVARY OF THE | NVENTI ON

The vacuumimgitegess SwWir coRa tdegerd et ahame-drsidi¥d™®dTBY respond to

integrating a vacuum contai ner that includes doubl e-break,

t hree- posi tiis Var WHBwin G dulieak el g Inky e G RR b sted (in
di sconnecting functions and anot her vacuum contai ner that 71"'ncl udes

circuit brerkess; Rasieft Wi ddrhasanp1ea b Wi foutAl break,
i ntegrated by epoxy casting and included in a chassis. The vacuum

i nsul at ed swirdechgeasi iiors velduvan G ilddghitovel @t e3d RS Y Hreaking rg'iﬁltd

reliability, so it can 20nmeet needs for reduction in size and wei
of i nfsor t anti speware dtiisly ifuildti@nsacind g tHihg @ t@RM! Shildhbake
ar eas. Demands of users for recent power receiving and transfer
facilities veavanbeemsuliatessiii ete Eemeexanp| @rd Qadeg¥RRT®@RY epoxy
operating conditions differ depending on the
casting.
Patent Document 1: Japanese Patent Application Laid-
open No. 2007-14086 (FIGs. 3 to 5)
10
SUMMARY OF THE INVENTION
The vacuum insulated switchgear described above is
formed by integrating a vacuum container that includes
double-break, three-position vacuum circuit breakers having
15 breaking and disconnecting functions and another vacuum
container that includes circuit breakers, each of which has
an earth container, are integrated by epoxy casting and
included in a chassis. The vacuum insulated switchgear is
small and lightweight and has high reliability, so it can
20 meet needs for reduction in size and weight of important
power distributing facilities in, for example, urban areas.
Demands of users for recent power receiving and
transfer facilities have béen diversified. For example,

load types and operating conditions differ depending on the

25 use of an incoming transfer facility by the user, so a



25use of an incomng transfer facility by the user, soa - 3 -
distribution systemis planned in consideration of safety,
reliability, operation maintainability required by the customer, and
an increase in future load. In the distribution plan, consideration
nmust al so be taken for 5control of a breaker, a disconnecting swtch,
an earthiring switch, and other conponemis-that constitute the power
receiving and transfer facility, and for nonitoring and measurenent
of voltage, current, electrical power, and the like. In this

si tuation, dilstheterasnanyistear ianblbaskar 1hocbikedeea +iBst alel ahiraRy,
spaces for the above devices and devices for controlling, nonitoring,
and neasur ireg 1EheMmisy , aspeeastippr 93 n8AihAVESEFRNehAk rEReby the
installation. The above snall, |ightweight vacuum insul at ed

swi t chgear cuisttbmeirgh ane aabiihbtrigaganifl exichky nmeat .t hesernisers'

vari ous 15demands. A variety row structures of sw tchgears

conpri se addetiribation @flanar cousiaerpaibAeRtstl @l spower taREBPELEN,
measur enent, insul ated busbar switching, and feeding. For exanple,

suppo$e t habndoohl efbrheadkeakBrgeapdsstbanev8eymsw@echcuhh Breakers
havi ng breaki ng and di sconnecting functions are used as a busbar

conpar t menswBtcandahdedeheconpapbrents ERaandofbrieaeh eheWdbhBr
i ncl udes vacuumcircuit breakers having a breaking function, are
di sposed atepetifrisgdesdoftrhhefbusbacitoapar bngéntor SbAtecthffeahs a
25di fference in depth dinension between the busbar
measurement of voltage, current, electrical power, and the
like. In this situation, it becomes an important factor to
10 reduce installation spaces for the above devices and
devices for contrelling, monitoring, and measuring them so
as to suppress an investment for the installation. The
above small, lightweight vacuum insulated switchgear with
high reliability can flexibly meet these users’' various
15 demands.

A variety row structures of switchgears comprise a
combination of various compartments for power reception,
measurement, insulated busbar switching, and feeding. For
example, suppose that double-break, three-position vacuum

20 circuit breakers having breaking and disconnecting
functions are used as a busbar compartment B, and feeder
compartments FR and FL, each of which includes wvacuum
circuit breakérs having a breaking function, are disposed

at both sides of the busbar compartment. Since there is a

25 difference in depth dimension between the busbar



- 4 - conpartnent B and the feeder conpartnments FR and FL, connectors
for connecting the busbar conpartment B to the feeder conpartnments FR
and FL through insulated busbars cannot be aligned. This poses a
problemin that insulated 5Sbusbars in phases cannot be di sposed side
byside in the width direction of each conpartment. An obj ect of
the present invention is to provide a-saakll, |ightweight vacuum

i nsul ated switchgear with high reliability that suppresses busbar
interference that woul d 10ot herw se be caused between conpartnents

when they esmpatingned 8 maeg o | feddis- ampaPimsid ated S tgghgear,
and t hereby enabl es the insul ated busbars to be connected wi thout

i nt er f er eneennekar @i e ddith oMty i Bustad idotp AsrGtt & dd&ne

15present invention, which is a vacuuminsul ated smntchgear

conpri si n&@e&ﬂﬁbﬁmmaiﬂﬁEYFR dril Wi ahhRhage-isedivgdEdusbars
doubl e- break, three-position vacuumcircuit breakers are disposed,

f eeder CORﬁﬁﬁkﬂEﬁkﬁeﬂh&ﬁQﬁBd ghikobBsskdaspebnliBa QﬁsQﬁﬁtCQHEﬁiﬁﬂgat
respectively, in each of which phase- 20segregated doubl e- break,

t hr ees posibushneacii PieigedlidardiEakey SR (s pasad'b aﬁ%@d&%nblt%%af
conpartment and the feeder conpartnents being aligned in a row

char act er iwiettH @itdeattiok SEC@HEH s drtsdnat.ed busbar is provided to

o An object of the present invention is to provide a
small, lightweight vacuum insulated switchgear with high
reliability that suppresses busbar interference that would

10 otherwise be caused between compartments when they are

aligned in a row in the vacuum insulated switchgear, and
thereby enables the insulated busbars to be connected
without interference.

To achieve the above object, a first aspect of the

15 present invention, which is a vacuum insulated switchgear,

comprising a busbar compartment, in which prhase-segregated
double-break, three-position vacuum circuit breakers are
disposed, feeder compartments disposed at both sides of the
busbar compartment respectively, in each of which phase-

20 segregated double-break, three-position vacuum circuit
breakers are disposed, and the busbar compartment and the
feeder compartments being aligned in a row, characterized
in that, a second-phase insulated buébar is provided to

connect one of fixed contacts of a second-phase breaker in

25 the busbar compartment to a fixed contact of a second-phase



breaker in one of the feeder conpartnents adjacent to the busbar
conpartment, a first-phase insul ated busbar is provided to connect
one of fixed contacts of a first-phase breaker in the busbar
conpartment to a fixed contact of a 5first-phase breaker in one O
the feeder conpartments adjacent to the busbar conpartnment, and the
second- phase insul ated busbar and the -fig st-phase insul ated busbar
are disposed a different position in height each other. In a second
aspect of the present invention, the 10second-phase insulated busbar,

in the firbrearpectn bﬁedbﬁp@ls@df@édé@v\@bmp@ﬁthéﬂﬂsté@ﬁla&@ﬁt p@é'%ﬁ@“
of the first-phase insul ated busbar. In a third aspect of the

present i nwesbaoncompertmest ; phasersosphasedi hyghate @nslis8£6Ngs phase
i nsul ated busbar in 15the second aspect are each a linear solid

i nsul at ed pusbaded to cénhedttténaspectivéatB6nPaESENSE i AVENEEP RS
vacuum i nsul ated sw tchgear conprising a busbar conpartnent, in which

phase- segrisgatiedr dbubtige besiar t GoReaPOséiLit 0o VACELER & EShEAcBreaker s
are di sposed, feeder conpartnments di sposed 20at both sides of the

busba¥ conparstephasespecakee! in ome edEhtiod Ibéedr phafss SEHSLEAL ed
doubl e- break, three-position vacuumcircuit breakers are dlsposed,_
and the busbimcentpaot teatbasishit heorfeedete o Paid Me Sséddn dprga@l in

a row, characterized in that, an insul ated busbar is provided 25to
connect onknsfilabedfbxsohcomdctise of it de-secde phasel®Hfed busbar are
disposed a different position in height each other.
In a second aspect of the present invention, the
10 second-phase insulated busbar, in the first aspect, is
disposed at lower position than the position of the first-
phase insulated busbar.
In a third aspect of the present invention, the first-
phase insulated busbar and second-phase insulated busbar in
i5 the second aspect are each a linear solid insulated busbar.
A fourth aspect of the presént invention is a wvacuum
insulated switchgear comprising a busbar compartment, in
which phase-segregated double-break, three-position vacuum
circuit breakers are disposed, feeder compartments disposed
20 at both sides of the busbar compartment respectively, in
each of which phase-segregated double-break, three-position
vacuum circuit breakers are disposed, and the busbar
compartment and the feéder compartments are aligned in a

row, characterized in that, an insulated busbar is provided

25 to connect one of the fixed contacts of the each phase of



- 6 - breaker in the busbar conpartnment to a fixed contact of the
each phase of breaker in one of the feeder conpartnents adjacent to
the busbar conpartment, respectively, and the insulated busbar is
conposed of one l|inear insulated busbar 4 5and two bent insulated
busbars. In a fifth aspect of the present invention, the

i nsul ated busbar, in the fourth aspect,. gor connecting the one of

fi xed contact of the first-phase breaker in the busbar conpartnent to
the fixed contact of the first-phase 10breaker in one of the feeder

conpar t mentbi&aléerd i iteathd NSl GdHINme N d NE ANSIH HEA RUSRA the

for connecting the one of fixed contact of the second-phase breaker

in the bushedcicasmasd EMtbrendie i Xk Gintad feddie
breaker in one of the feeder conpartnent and the insul ated 15busbar

for connectadinddier ane wfe usth:c Amdriefedihe Adygdd-Bhase, breakend n
the busbar conpartment to the fixed contact of the third-phase

breaker i n onmidtddendrder £ ymyddENoRlg LacthaaPeatsd It YR bar
busbar. In a sixth aspect of the present invention, the busbar

20consar t mentd aned freaderi eanMpardd®iishdrt .any one of the first'or the
fourth aspects, the each fixed contact of the each-phase of breaker

in the busbar cowpargiem anskdhed enderpcommar tieaintd Sorfli spesed at
| ower side of the novable contact of the each-phase of breaker, and
the i nsul atieds2Etusbansbardi Sposed Four@welaspeda oftdrheRAehg the
one of fixed contact of the first-phase breaker in the
busbar compartment to the fixed contact of the first-phase
10 breaker in one of the feeder compartment is a linear
insulated busbar, and the insulated busbar for connecting
the one of fixed contact of the second-phase breaker in the
busbar compartment to the fixed contact of the second-phase
breaker in one of the feeder compartment and the insulated
15 busbar for connecting the one of fixed contact of the
third-phase breaker in the busbar compartment to the fixed
contact of the third-phase breaker in one of the feeder
compartment are each a bent insulated busbar.
In a sixth aspect of the present invention, the busbar
20 compartment and feeder compartments in any one of the first
or the fourth aspects, the each fixed contact of the each-
phase of breaker in the busbar compartment and the feeder
compartmént is disposed at lower side of the éovable
contact of the each-phase of breaker, and the insulated

25 busbar is disposed at lower side of the breaker.



-7 - In a seventh aspect of the present invention, the busbar
conpartment and feeder conpartnents in any one of the first or the
fourth aspects, the each fixed contact of the each-phase of breaker
in the busbar conpartnment and the 5' feeder conpartnent is disposed at
hi gher side of the novable contact of the each-phase of breaker, and
the insul ated busbar is disposed at upper side of the breaker.
According to the present invention, even when the breakers in
compartnments which are aligned in a rowin a 1l0vacuuminsul at ed

swi t chgear haverdi4fesenitidepidsct of thdepidsad @tad dyshsws gan be

connect ed between conpartnents without interference, so that the

conpar t menttsuster heorgdd:gmecht mrdd FMaMd dip d¥8iene & %rPhﬁﬁﬂ%ﬁJ‘%f
positions of the breakers in the conpartnents in their 15depth

directions.tHd fihedt hecamks RASSIDISH 1 ever @&k dd dMHifafbtt @f
mount the vacuum insul ated sw tchgear fron1be|ng enl arged. BRI E

DESCRI PTI ONHeF SEdh -DRAYNGE 2fdGerl iirs ihed et icttpdrew it %nd the
vacuum i nsul ated switchgear in an enbodi nent of the present

i nventsi on, ‘feedd) clompdiuskart aenEEdpREd and Hieglder G H MR s are
aligned in a row
movable contact of the each-phase of breaker, and the
insulated busbar is disposed at upper side of the breaker.
According to the present invention, even when the
breakers in compartments which are aligned in a row in a
10 vacuum insulated switchgear have different depths,
the insulated busbars can be connected between
compartments without interference, so that the compartments
can be aligned in a row without having to change the
positions of the breakers in the compartments in their
i5 depth directions. It then becomes possible to prevent an

area in which to mount the vacuum insulated switchgear from

being enlarged.

BRIEF DESCRIPTION OF THE DRAWINGS

20 FIG. 1 is a perspective view of a vacuum insulated
switchgear in an embodiment of the present invention, in
which a busbar compartment and feeder compartments are

' aligned in a row. ‘

FIG. 2 is a vertical sectional view of the feeder

25 compartment in the vacuum insulated switchgear of the



FIG 2 is a vertical sectional view of the feeder 25conpartnent in
the vacuum insul ated switchgear of the - 8 - enbodi nent shown in
FIG 1. FIG 3 is a front view of the feeder conpartnent in the
vacuum i nsul ated swi tchgear of the enbodi nent shown in FIG 2. 5FIG
4 is a vertical sectional view of the busbar conpartnent in the
vacuum i nsul ated sw tchgear of the enbodgment shown in FIG 1.

FIG 5 is a rear view of the vacuuminsul ated sw tchgear in the
enbodi ment shown in FIG 1. 10FIG 6 is a bottom plan view of the

vacuum i nsemodd mewitt ghgear inn Firke enbodi ment shown in FIG 5. FIG 7
Is a bottom plan view of a vacuum insul ated sw tchgear in another

enbodi nent of G .pregenta ifvert vakw PIEGEHE ifectidRelFRPEHMR Y W @he

t he insul ated busbars 15in the vacuum i nsul ated sw tchgear of the

enbodi nent velkawn inshl&ted switchgear of the embodiment shown in FIG.
2.

5 FIG. 4 is a vertical sectional view of the busbar
compartment in the vacuum insulated switchgear of the
embodiment shown in FIG. 1.

FIG. 5 is a rear view of the vacuum insulated
switchgear in the embodiment shown in FIG. 1.

i0 FIG. 6 is a bottom plan view of the vacuum insulated
switchgear in the embodiment shown in FIG. 5.

FIG. 7 1s a bottom plan view of a vacuum insulated
switchgear in another embodiment of the present invention.

FIG. 8 is a perspective view of the insulated busbars

15 in the vacuum insulated switchgear of the embodiment shown
in FIG. 7.

FIG. 9 is a vertical sectional view of the vacuum
insulated switchgear in still another embodiment of the
present invention.

20
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The vacuum insulated switchgear of the embodiment in

the present invention will be described below with '

reference to the drawings.

25 FIGs. 1 to 6 illustrate an embodiment of the vacuum



FIG 9 is a vertical sectional view of the vacuuminsul ated

swi tchgear in still another enbodi nent of the present invention. 20
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The vacuum

i nsul ated switchgear of the enbodinment in the present invention wll
be described below with reference to the drawings. 25FIGs. 1 to 6
illustrate an enbodi nent of the vacuum- 9 9 - insulated sw tchgear
in the present invention. FIG 1 is a perspective view of the vacuum
i nsul ated swi tchgear, which enbodies the present invention, in which

a busbar coipaulaead etk depder 00NN (PR BreAddenNgd, | Pra. reWigs 4
5FIG 2 isla vertical sectional view of the vacuum i nsul ated

swi t chgear shswedini+ Gridw o Ghed vacwur HotHu M @M Afwodhde89eRyhich
conpartnment of the vacuuminsul ated switchgear shown in FIG 1. FIG
4 is a vertémaddsectilonalredean afntdier intsham conpRa taeniswfr the
vacuum i nsul ated swi tchgear shown 10in FIG 1. FIG 5 is a rear view

of the vacuumpasteiehs tahianrcsirtnghttd Grel.alldaed i & row.
bottom pl an view of the vacuum i nsul ated switchgear shown in FIG 5.

In FIG 1, Rte vAciafm ivesttl iatesid sy tiiohgaiarviashiozh tebedi®Emt i@ sulated
pr esent inventi on, conprises a busbar 15conpartnent B. a feeder
conpar t nentsvBER,chwgach gtowh siposas. 1. FIG. 3 is a front view of one
feeder compartment of the vacuum insulated switchgear shown
in FIG. 1. FIG. 4 is a vertical sectional view of the
busbar compartment of the vacuum insulated switchgear shown
10 in FIG. 1. FIG. 5 is a rear view of the vacuum insulated
switchgear shown in FIG. 1. FIG. 6 is a bottom plan view of
the vacuum insulated switchgear shown in FIG. 5.
In FIG. 1, the vacuum insulated switchgear, which
embodies the present invention, comprises a busbar
15 compartment B, a feeder compartment FR, which is disposed
to the right of the busbar compartment B, and a feeder
compartment FL, which is disposed to the left of the busbar
compartment B; these compartments are arranged in a row.
The feeder compartments FR and FL each includes, in a
20 chassis 1, a low-voltage control compartment 2, a high-
volfage switch compartment 3, insulated busbars 5, and
cable compartments 4 in that order from the top, as shown
in FIGs. 2 and 3. '

The cable compartment 4 includes insulated busbars 5,

25 which are solid insulated, a cable sealing end 6 on a line



to the right of the busbar conpartnment B, and a feeder conpartnent

FL, which is disposed to the left of the busbar conpartnment B; these
conpartnents are arranged in a row. The feeder conpartnents FR and FL
each includes, in a 20chassis 1, a |lowvoltage control conpartnent 2,
a high- voltage switch conpartment 3, insulated busbars 5, and cable
conpartnments 4 in that order fromthe-tap, -as shown in Elks. 2 and 3.
The cabl e conpartnent 4 includes insulated busbars 5, 25which are
solid insulated, a cable sealing end 6 on a line - 10 - side, a

bushing 7, same t ke ddskangThe Bhahtwel 1age SWrhehh QPSS PRHE Switen
i ncl udes doubl e-break, three-position vacuumcircuit breakers

(double-br@@hpa&hmggfp@shhbqndaéea&ab&QL%QQQRQCkh@aevgegﬂﬁaghr%abhum
breakers) 8, an 5earthing switch 9 having a vacuum closed contai ner,

a vol tage detrestiar bi@akend acapesabirenxdevhe@eldositionthe insul ated
busbar 5 uses solid insulation instead of using a gas, ensuring its

easi ness obrkamrelr/dg seddnsatehy. vabaumokt 2geidebechRerdy 8l sqpdetects
a corona generated due 10to a reduced degree of vacuumin the vacuum

cl osed conkairtifing ERae@chng ARKAh3I Babhbuid closedThendawhke- bpeak,

t hree-position vacuumcircuit breaker 8, earthing swtch 9 having the

vacuum cl osed teopt &etettor 10, and an operation device 11.

The insulated busbar 5 uses solid insulation instead of

using a gas, ensuring its easiness of handling and safety.
The voltage detector 10 also detects a corona generated due

10 to a reduced degree of vacuum in the vacuum closed
container, improving maintainability.

The double-break, three-position vacuum circuit breaker

8, earthing switch 9 having the vacuum closed container,
and voltage detector 10, which are all disposed in the

15 above-described high-voltage switch container 3, are
integrally molded with an epoxy resin 12, as shown in FIGs.
2 and 3. Accordingly, the switch portion is unitized and
made compact and lightweight. The unitized three-phase
switch portion has a segregated phase structure in which

20 the three phases are disposed side by side in the width
direction of the chassis 1. Shielding plates are disposed
among the phases, suppressing short-circuit Ffaults among
them. An outer surface of the mold is grounded by a
conductive coating material applied to the surface,

25 ensuring safe contact.



and vol tage detector 10, which are all disposed in the
15above-descri bed high-voltage switch container 3, are integrally

nol ded with an epoxy resin 12, as shown in FIGs. 2 and 3.

Accordingly, the switch portion is unitized and nade conpact and

| i ghtwei ght. The unitized three-phase switch portion has a segregated
phase structure in which 20t he three phasges-are disposed side by side
in the wwdth direction of the chassis 1. Shielding plates are

di sposed anong the phases, suppressing short-circuit faults anong

them An outer sHefaeeuetutbeofdtHei GnotPHBdEGwPYCcR SOPHYUSET ¥E11 be
coating material applied to the surface, 25ensuring Safe contact.

The struct ugerehet hexpdihd@di S Wid €41 POFL410Nr & tebe 14 tEE The
explained in detail wwth reference to FIG 2. The doubl e- break

three-posita@@by@cwﬂ@amjrﬁh&éeb@@§$€ioé3#é&ﬁﬁmS&ﬁr@uﬂ@Q&H&h&Qﬁt@!”er
80 having an insulation tube, 5two fixed contacts '81 contained in

the vacuum compaises SO0acnsn cOsH LS 019 HBYAR) Caf O AT St B tube,
form ng a doubl e-break structure. The novabl e contact 82 can be
connecs ed t bwantli €& cosiead e '§ T aperd TSP ondi fige tmﬁwe&br@*@ﬁw&é 80
81. One of the fixed contacts 81, on the left of FIG 2, is

connect ed tand heotnssibai®rhdusdwedb be tdwotihe @ @pndﬁ@ﬁn@ing%?a dfchﬁ)ﬁher
of the fixed contacts 92, on the right of FIG 2, is connected to the
cabl e seahhmpakmbftﬁ&ﬂum@h aheondeide énthHae @QV@Eheb@D@b@%b%t%a to
are connected to each other by 15use of a novabl e conductor 85

rei nforced doyd sissevmesscisd@®@efrom corresponding the fixed contacts 81.

’

One of the fixed contacts 81, on the left of FIG. 2, is
10 connected to the insulated busbar 5 through a conductor 83.
The other of the fixed contacts 92, on the right of FIG. 2,
is connected to the cable sealing end 6 through a conductor
84. |
The movable contacts 82 are connected to each other by
15 use of a movable conductor 85 reinforced by stainless steel
or another metal that is not annealed at high temperature.
A vacuum insulation operation rod 86 is connected to the
movable conductor 85. The wvacuum insulation operation rod
86 extends outwardly of the vacuum container 80 through a
20 metal bellows 87, and connected to an air insulation
operation rod 88. The air insulation operation rod 88 is
connected to an operation rod 111 operated by the operation
device 11. l f

The movable contacts 82 are stopped at three positions

25 by the operation rod 111, that is, at a closed position Y1



or another netal that is not annealed at high tenperature. A vacuum
i nsul ation operation rod 86 is connected to the novabl e conductor 85.
The vacuum i nsul ation operation rod 86 extends outwardly of the
vacuum cont ai ner 80 through a 20netal bellows 87, and connected to an
air insulation operation rod 88. The air insulation operation rod 88
is connected to an operation rod 111 operated by the operation device
11. The novabl e contacts 82 are stopped at three
positions 25by the operation rod 111, that is, at a closed position
YI - 12 - for contluctican, @an gpen pesitian Y2 for threakintg siddant
and a di sconnecting position Y3 for protecting an inspection operator
agai nst a sarge \didagmeasitised gusifiom e@me pddi@dting.arbMs shown
in FIG 2, the above-describea air insulation operation rod 88 is
covered w timspes thieil awseBtombigainiss radamfe rdlieigorca®isd byandor
thereby shielded fromthe air. Accordingly, insulation reliability
for prol ongethmsie ,of Lidhetmaing.i nsul ati on operation rod 88 is ensured.
10As shown in FIG 2, the earthing switch 9 having the vacuum cl osed
cont aiSner conpri'seshewvaoulFlI&ort aittey Hoeavdaxpmibd il At i tdtien
fixed contacts 92 fixed in the vacuum container 91 and connected to

t he feeder @kradriddmoveb|ss dentcactes @3 wiidihy edyeo NG w0 stohe wiiixed is
contacts 92. 15The novabl e contact 82 can be connected to and

di sconnect @dder o gurbespondimeg atlhe afnidx ethec@mtyacis e HedA fir@autie air.
i nsul ated operating rod 94 is connected to the novable contacts 93.
The vacuumAiaesrlddmed Yop dmattiliag ood 1@l ietidridy dutrwardlynefed hgevaguum
contai ner 91 through a netal 20bellows 95 and is connected to an

i nsul at i on tgerdti gmsud@tion operation rod 88 is ensured.

10 As shown in FIG. 2, the earthing switch 9 having the
vacuum closed container comprises a vacuum container 91
having an insulation tube, fixed contacts 92 fixed in the
vacuum container 91 and connected to the feeder 84, and
movable contacts 93 corresponding to the fixed contacts 92.

15 The movable contact 82 can be connected to and disconnected
from corresponding the fixed contacts 81. A vacuum
insulated operating rod 94 is connected to the movable
contacté 93. The vacuum insulated operating rod 94 extends
outwardly of the vacuum container 91 through a metal

20 bellows 95 and is connected to an insulation operation rod
112 for the earthing switch. The vacuum container 80,
vacuum containexr 91, and insulation operation rod 112 are
made of stainless steal to imprové théir environmental
resistance. The movable contacts 93 are connected to each

25 other through a conductor 96, as shown in FIG. 3.



112 for the earthing switch. The vacuum contai ner 80, vacuum
container 91, and insulation operation rod 112 are 'made of stainless
steal to inprove their environmental resistance. The novable contacts
93 are connected to each 25other through a conductor 96, as shown in
FIG 3. - 13 - The operation device 11 is used to switch the
breaker 8 to one of three positions, whith are the closed position Yl
for conduction, the open position Y2 for breaking current, and the

di sconnecting position Y3 for protecting an 5i nspection operator

agai nst a surgeTuel bageacavaedebycef 01 exaapke, tbi 6hi8bRYtABILEakEF NS
on and off the earthing switch 9. The operation device 11 generally

conprises atbiose opetaréenpaethashsm O0ch cirs ke eNgsddepsovabbe v1
contacts 82 of the breaker 8 between the closed position Y1 10and

open posi tibor Y2ondusetend tperapéwpaRttiao Sve 306 f19F e s i ¢ b werdie,
novabl e contacts 82 of the breaker 8 between the open position Y2 and
di sconnect @odi thend¥Scommectindi pes Dpbsmat ¥ DNE G Chedt Sct 40P 401
operating the novable contacts 93 of the earthing switch 9. 15FIG 4
shows i he simspecttonfopdmatosbaga tospad taenge Brol tagdi cdudde spEcor
reference nunerals as in FIGs. 2 and 3 indicate corresponding or
equi val ent geansle n Fl@stnlh@nahd. td ntude dushed eONPgid renattBidd
FIG 4, the double-break, three-position vacuumcircuit breaker 8 is
used as a 29wibiudtih €5 br dhle, dpered-iposideivdrre dad demneakilng awthprises a
first operation mechanism 200 for switching the movable
contacts 82 of the breaker 8 between the closed position Y1
10 and open position Y2, a second operation mechanism 300 for
switching the movable contacts 82 of the breaker 8 between
the open position Y2 and disconnect position Y3, and a
third operation mechanism 400 for operating the movable
contacts 93 of the earthing switch 9.
15 FIG. 4 shows the structure of the busbar compartment B,
in which the same reference numerals as in FIGs. 2 and 3
indicate corresponding or equivalent parts in FIGs. 2 and 3.
In the busbar compartment B in FIG. 4, the double-break,
three-position vacuum circuit breaker 8 is used as a
20 double-break, three-position load breaking and
disconnecting vacuum circuit breaker. Each of the fixed
contacts 81 of the breaker 8 is connected to the solid
insulated busbar 5 by u%e of the conductor 83. The earthing

switch 9 is connected to the conductor 83.

25 Although the feeder compartments FR and FL are disposed



di sconnecting vacuumcircuit breaker. Each of the fixed contacts 81
of the breaker 8 is connected to the solid insul ated busbar 5 by use
of the conductor 83. The earthing switch-9 is connected to the
conductor 83. 25Although the feeder conpartnents FR and FL are

di sposed - 14 - at both sides of the busbar conpartnment B so that
they are aligned in a row, connectors for4connecting the feeder
conpartnents FR and FL to the busbar conpartnent B through the

i nsul ated busbars nay not be aligned in a row due to a 5 di nensi onal

di fference ah bbehdeptids dbf eclie pudbhe datitndht eetiOnchdar RSy Ze
and 3) caused by a difference in the structure between the busbar

conpart mentaBignddt he 4eesdes compedtEntSofR@tedtind BuSbateger
connection structure in which the busbar conpartnment B and feeder

conpar t ment sokpattamtt SLFRrendl Fignes thie dushis CEsnd Ot v s tlSugh
problemw || be described with reference to FIGs. 5 and 6. FIG 5 is

a rear viewtbé imeuVabedirbisisutated, syt ahgeari ghoawin e Rbdy dae WH G0
enbodi es the present invention. FIG 6 is a bottomplan view of the

vacuuri 15i ndiuhat etosal t&htfarernde AG tHs ddigcH avefe@aidn | (v Gathds
the front of the vacuuminsul ated swi tchgear. The phases in the
f eeder conpéttechniorRn thESdbushand pardumid B anthfeedaice .in the
conpartnment FL are denoted a first phase, second phase, and third
phase fromsighttere |Bftwdan RiGs . bustand dmpd-thenf ixethC s dar
one side of the breakers 8, each of which is a phase, (the |ower
fixed cont aeempanitg3.s R ignd L budbdnsberpavhnent: iBnase raenneet ed
to the correspondi ng 4
which the busbar compartment B and feeder compartments FR
10 and FL are aligned in a row so as to solve this problem
will be described with reference to FIGs. 5 and 6.

FIG. 5 is a rear view of the vacuum insulated
switchgear shown in FIG. 1, which embodies the present
invention. FIG. 6 is a bottom plan view of the vacuum

i5 insulated switchgear in FIG. 5; the lower part in FIG. 6 is
the front of the vacuum insulated switchgear. The phases in
the feeder compartment FR, the busbar compartment B, and
feeder compartment FL are denoted a first phase, second
phase, and third phase from right to left in FIGs. 5 and 6.

20 The fixed contacts in one side of the breakers 8, each of
which is a phase, (the lower fixed contacts in FIG. 6) in
the busbar compartment B are connected to the corresponding

)

fixed contacts of the breakers 8 (first to thifd phases) in

the feeder compartment FR through connectors 50 and

25 insulated busbars 5A, 5B, and 5C. The fixed contacts in the



fixed contacts of the breakers 8 (first to third phases) in the
feeder conpartment FR through connectors 50 and - 15 - other side
(the upper fixed contacts in FIG 6) in the busbar conpartnent B are
connected to the corresponding fixed contacts of the breakers 8
(first to third phases) in the feeder conpartnment FL through ot her
connectors 50 and 5C her busbars 5A, 5B,1mnd 5C. |If the Connector 50
in each phase of the busbar conpartnment B is sanme |length, the
connector 50 connected to the first phase in the busbar conpartnment B

causes i nt esfresieneiaiav (thd heppdis Ut Biad duishadt S8t hate canegt Stﬂe!”'e

fixed contact of the second phase in 10the busbar conpartnent Bt

the fixed cammet fmpdiecrsacond ahasidbdiie: feedale CRALIBIY ll’Fd‘
To prevent this interference, as shown in FIG 5, the insulated

busbar 5B ofiddie ettt phaseHd dhadaede commal ttenthiklg ihases) in
connected to the connector 50 that is 15l onger than the connector 50

on the firstheplaridm dhgdreedart cammaridRM dihe0 ddinleditad gylaieed
busbar 5B of the second phase in the feeder conpartnent FL is | owered

by H rzel at idthero thhdues Wmt gk buskarsbA genneet bdnhacthbe Hbrsh phase

in the feeder conpartnent FL. 20In FIGs. 5 and 6, although the

i nsul at ed lpisds@r HCthe busbar compartment B is  same length, the
connector 50 connected to the first phase in the busbar
compartment B causes interference with the insulated busbar
5B that connects the fixed contact of the second phase in

10 the busbar compartment B to the fixed contact of the second

phase in the feeder compartment FL.

To prevent this interference, as shown in FIG. 5, the
insulated busbar 5B of the second phase in the feeder
compartment FL is connected to the connector 50 that is

15 longer than the connector 50 on the first phase in the

feeder compartment FL so that the insulated busbar 5B of
the second phase in the feeder compartment FL is lowered by
H relative to the insulated busbar 5A connected to the
first phase in the feeder compartment FL.

20 In FIGs. 5 and 6, although the insulated busbar 5C
connected to the third phase in the feeder compartment FL
and insulated busbars 5A, 5B, and 5C respectively connected
to the first, second, and third éhases in the feeder
compartment FR are at the same height as the insulated

25 busbar 5B connected to the second phase in the feeder



connected to the third phase in the feeder conpartnent FL and

i nsul ated busbars 5A, 5B, and 5C respectively connected to the first,
second, and third phases in the feeder conpartment FR are at the sane
hei ght as the insul ated 25busbar 5B connected to the second phase in
the feeder - 16 - conpartment FL, these insulated busbars may be at
the sane height as the insul ated busbar 1gA-connected to the first
phase in the feeder conpartnent FL. According to the enbodi nent

descri bed above, when the 5hei ght of the insul ated busbar connected

to at |easiconpaniese i ath%%@e&n%@qaﬁbhﬁﬁﬁ%baéba%%QIbeaEh%hQU§Qﬁé
conpartment B is changed, busbar interference can be avoi ded

t her eby st maiigjt b@S&hétQQSQQ%Q@HSb@@BaQGSHSQGnh@cQ@ﬁnQQtth@eflrst
connectors. Accordingly, special nolds and 10the |Iike do not need to

be used topmare det the Fhedersubabpesthuakars;, it suffices to change
on their lengths. Furthernore, when conpartnents are aligned in a

row, the insul dedridiskpars e keeeniReiedaWckiokly BRevaeednktl the
change the heights of the compartnents. As result, an 15i nexpensive,

safety, eatgightmake thushasuganaacbuepaeanohgcpEavi €8dat leastNEhE
may be a pole or facility behind a feeder conpartnent. Then, when the

conpar t menphaske idi apgsedeirncampawimbhei hafaeshs €anpat Beshhushed,
and the feeder 20conpartnment needs to be positioned forward rel ative
to the compartment B is changed, busbar interference can be
avoided and thereby straight insulated busbars can be used
- to connect the connectors. Accordingly, special molds and
10 the like do not need to be used to manufacture the
insulated busbars; it suffices to change on their lengths.
Furthermore, when compartments are aligned in a row, the
insulated busbars can be connected without the need to
change the heights of the compartments. As result, an
15 inexpensive, safety, easy-to-make busbar connection can be
provided.
There may be a pole or facility behind a feeder
compartment. Then, when the compartments are disposed in a
row, their fronts cannot be flushed, and the feeder
20 compartment needs to be positioned forward relative to the
busbar compartment B. Even in this case, the compartments
can be aligned in a row just by changing the length of an
insulated busbar. This is advantageous in that the '

compartments can be installed flexibly.

25 FIGs. 7 and 8 illustrate another embodiment of the



busbar conpartnment B. Even in this case, the conmpartnments can be
aligned in a row just by changing the length of an insul ated busbar.
This i s advantageous in that the conpartnents can be installed
flexibly. 25FIGs. 7 and 8 illustrate another enbodi nent of the - 17
- vacuum i nsul ated swi tchgear according to the present invention;

FIG 7 is a bottom plan view of the vacaam-i nsul ated swi tchgear in

t he anot her enbodi nent of the present invention, and FIG 8 is a
perspective view of the 5insulated busbars in the vacuum i nsul at ed
swi t agear vacule dmsadianed sshawhgearFbhCGcofdifie tparkhs brekBase

drawi ngs are assigned the sane reference nunerals as in FIG. 5 and
6; the sangénvehdéremceFiGreralis andb¢aba pdent vgalk oFf egui vakeah
parts. 10l n busbar connection in this enbodinent in which the fixed
cont act s oAngnéaside s(litwbyehirxéd ¢hat aabshierr EhGodimeat bhetheeakers
8 (first to third phases) in the busbar conmpartnent B are connected
to the fixpdesentadnyeoftivhe bndakecs 8 (ki asberapkbitidephasRShfi Bhe
the feeder 15conpartnment FR, the insul ated busbar connected to the
first 5phasénshietighl bhebewsnént bhe50ataua linseaattassivatetdghasban bhe
and the insul ated busbars connected to the second and third phases

t hr ough t hembodamensdr sh6@naip FESpetti VBly dents i hsutindesd dttsbbiges HRe
and 5C. 20l n busbar connection in this enbodiment in which the fixed
cont act s oAssheneflhtheskdwe( upperehiceedunentst asi inFFr&:ss7) so0fnthe;
breakers 8 (first to third phases) in the busbar conpartnent B are
connect ed thet Aamej xefeconcacnsmetal heibdiakeesi8efifical vo third
phases) in the feeder 25conpartnent FL, the insul ated busbar
connect ed ¢Buin@lengsparts.

10 In busbar connection in this embodiment in which the
fixed contacts on one side (lower fixed contacts in FIC. 7)
of the breakers 8 (first to third phases) in the busbar
compartment B are connected to the fixed contacts of the
breakers 8 (first to third phases) in the feeder

15 compartment FR, the insulated busbar connected to the first
phase through the connector 50 is a linear insulated busbar
5A, and the insulated busbars connected to the second and
third phases through the connectors 50 are respectively
bent insulated busbars 5B and 5C.

20 In busbar connection in this embodimeﬁt in which the
fixed contacts on the other side (upper fixed contacts in
FIG. 7) of the breakers 8 (first to third phases) in the
busbar compartment B are connected to the %ixed contacts of
the breakers 8 (first to third phases) in the feeder

25 compartment FL, the insulated busbar connected to the first



- 18 - phase through the connector 50 is a |linear insulated busbar
5A, and the insul ated busbars connected to the second and third
phases through the connectors 50 are respectively bent insulated
busbars 5B and 5C, as in the busbar 5' connection between the busbar
conpartment B and the feeder conpartnent FR According to the
anot her enbodi nent descri bed above, whés the busbar conpartnent B and
the feeder conpartnents FR and FL adjacent to it are aligned in a
row, one |inear 10i nsul ated busbar 5A and two bent insul ated busbars
5B and S5Cphamsebehusedht ahavebdnbusbar sontier kenenear kAkaQnapBasBusbar
i nsul ation di stances between busbars can al so be ensured, so

prot ecti osAagandstthei ghsaauartent busbaebi evadeckddt her saeesewhan Lhe
conpartnments are aligned in a row, the insul ated 15busbars can be
connect ed thiitrtdophatkes naeduth thangenhetgbis 60 tbe eempactagslg. As
a result, an inexpensive, safety, easy-to-nmake busbar connection can
be provi dednt insuAstddsbnsbadsabBvandt bereagnynbena pakeaer facility
behind a feeder conpartnent. Then, when the conpartnents 20are

di sppsed Frnaecdwent hekwebnonhs banhatr bemphushed: Bndnthenteededer
conpartment needs to be positioned forward relative to the busbar
conpart neppmBarEmenti ARt hi s case, the conpartnents can be aligned in
a row just by changing the length of an insul ated busbar. This is
advant ageous Agcording to the another embodiment described above,

when the busbar compartment B and the feeder compartments
FR and FL adjacent to it are aligned in a row, one linear
i0 insulated busbar 5A and two bent insulated busbars 5B and
5C can be used to avoid busbar interference. Inter-phase
insulation distances between busbars can also be ensured,
so protection against high current is achieved. Furthermore,
when the compartments are aligned in a row, the insulated
15 busbars can be connected without the need to change heights
of the compartments. As a result, an inexpensive, safety,
easy-to-make busbar connection can be provided.
As described above, there may be a pole or facility
behind a feeder compartment. Then, when the compartments
20 are disposed in a row, their fronts cannot be flushed, and
the feeder compartment needs to be positioned forward
relative to the busbar compartment B. Even in this case,
the compartments can be alighed in a row just by changing
the length of an insulated busbar. This is advantageous in

25 that the compartments can be installed flexibly.



25t hat the conpartnents can be installed flexibly. - 19 - In

t he enbodi nent descri bed above, the cable sealing ends 6 are di sposed
on the front. Even when, however, the cable sealing ends 6 are

di sposed on the back, the present invention is applicable, as shown
in FIG 9. In this 5enbodi mrent shown in'FIG 9, the fixed contacts 81
of the' breakers 8 in the feeder conmpartinents FR and FL are di sposed
on the upper side of the correspondi ng nobabl e contacts 82, and the
fixed contacts 81 of the breakers 8 in the busbar conpartnent B are

al so di sposed omnt tige Uppesd 106h Hed O ct NGe§ OEBESPONEh O G aWPRL €1 ing
contacts 82, as shown in FIG 9, and then the busbar conpartnent i's

connected tendfes adfackidpd eedleyn carpartdren! s ehBnakfehl WolBvbRe the
i nsul ated busbars 5 at the upper side of the breakers 8, the present

invention isalsceappligads hate iG.sgdied AUSH 1IN e HHO Frehomn
in FIG. 5 to 8 enable the busbar conpartnent B to be connected to

the adj acentn¥eediern cionpayd MEdHISL R san GHdwin tthqutg busbaly this
i nterference. In this case as well, the sane effect as in the
enbodisrent eldsedinbed: edrdvreric@FIce gqbtmene;tixe@ contddts 81 of the '
breakers 8 in the feeder compartments FR and FL are
disposed on the upper side of the corresponding mobable
contacts 82, and the fixed contécts 81 of the breakers 8 in
the busbar compartment B are also disposed on the upper
10 side of the corresponding mobable contacts 82, as shown in
FIG. 9, and then the busbar compartment B is connected to
the adjacent feeder compartments FR and FL with the
insulated busbars 5 at the upper side of the breakers 8,
the present invention is also applicable. That is, the
15 busbar connections shown in FIGs. 5 to 8 enable the busbar
compartment B to be connected to the adjacent feeder
compartments FR and FL without busbar interference.
In this case as well, the same effect as in the

embodiment described earlier can be obtained.

20



PATENTED CLAI V5 1. A vacuuminsul ated swi tchgear conprising a
busbar conpartnent contai ni ng phase-segregated vacuum doubl e- br eak
three-position swtches, and feeder conpartnents di sposed at both
sides of the busbar conpartnent and céht ai ni ng phase-segregated
doubl e- break, three-position switches, characterized in that:

the first- through third-phase vacuum doubl e-break,. three-position
switches are arranaed in the busbar conpartnent and feeder
conpartnment side by side in the direction of conbination panel

one of the fixed contacts of the first-phase. switch in the busbar
conpartment, and the fixed contact of the first-phase switch in one
of the adjacent feeder conpartnents ars connected by a |inear
first-phase busbar via a first connector; one of the fixed
contacts of the second-phase switch in the busbar _conpartnenté& and
the fixed contact of the second-phase swit,ch.in_one of tbe adjacent
feeder conpartnents are connected by a |linear second-phase busbar via
a second copnector |longer than the first_connector,...the -21 -
second-phase{aH§Q§EDQ§ﬁg@mgisposed apart fromthe first busbar; and
a husbar connecting between one of the fixed contacts_ of the

t hi rd- phase _swi tich i n,ddambuskalacenpacittmbneaandorpel$ined CYRAPALL
of the thirdphese switch in one of the adjacent feeder cog¥arang§tgak
and a busbar Gepaeehkng behnetmitheleEkesegteghesd | WH'To Uth freet
teh switch of each phase in the busbar conpartnent and tb§d£L§ﬁ%Ed
contact. of theeswpbshtobnesehtPieasesNf FPRAGE HEFPSF TR “2d] acent

f eeder compartnents, are disposed at the sane _hei ; t he
second- phase #usisdin vitgea ednHER HER2” SoRSiFendlf Ui B8nthBs Y

phase~segregated double~break, three-position switches,

characterized in that:

the first- throucgh third-phase vacuun donbla-break,
three-position switches are arranged in the busbar
cohpa;tmgnt and fesder compartment side by side in the
direction of combination panel;

one of the fixed contacts of the first-phase switch in
the busbar compartment, and the Fized contact of the Lirst-

phass switch in one of the adjacent feader conpartments ars
connected by a linear first-—phass busbar via a first

connectoxr;
one of the fixed contacts of the second-phase switch in
the busbar compartment, and the fixed contact of the

second-phase swifch in one of the adjacent feeder

L)

i - e busbar
compartments are connected by a linear second-phas

via a second connector longer than the firstﬂ;onngptorﬂmghe_



2. A vacuuminsul ated swi tchgear conprising a busbar conpart nent

cont ai ni ng_phase: segregat ed vacuum doubl e- break, three-Position

swi tches, and feeder conpartnents di sposed at both sides of the
busbar conpartment and_cont ai ni ng phasé:segregat ed doubl e- break,

t hree-position switches, characterized in that: the first-

t hrough third-phase vacuum doubl e- break, three-position switches are
arranged in the _busbar conpartnent and feeder.conpartnent _side by
side in the direction of conbination panel; one of the fixed
contacts of the first-phas ! i byushar r eofpard menst and
the fixed cdﬁFﬁ@F"Bgé?ggm%$$%¥%%ﬁgge&£§é%%§$ iﬁ one of the adjacent

f eeder conp rthquaQ@e connected by a linear first-phase busbar via
afirst - *¥5&0rnector; one of the fixed contacts of the

second- phase swif G, J.0,t BenRushay RIPasS Nant oantet Hoxed @@ tacts.
contact _of the second-phase switch in one of the adjacent feeder

conpart nent gf &.;aonReskegh MY asiineat nseoorhspieas oBUSHERSRA 418 ¢
second connector |onger than the first connector, the secoq_-phase
busbar bei ngs gisposedaapast fuomiting phest svikiEbar; o"and™ a Busbar
connecti ng between one of the fixed contactQ_of .the thirg-%ﬁpse
switch in thgdﬁusharfeedparCQQWﬁxﬁﬁﬁﬁﬁﬁheam@%%d“ﬁ%ﬁ?héFHB?-%le third

phase 'switch in one of the , adjacent feeder_ conp nt.,. -
busbr connecbimgedretiieenthhs @@rﬁﬁe(ﬁlxﬁﬂec??&%ﬁg%éﬁ{g%%sgg¥a?ﬁe

switch of each phase in the busbar conmpartnent shikxed: Gantact
of the switchaok. BRSSP 6ﬁa§€eiﬂﬁ??%rd%%%?gé?e?hegggfggin% f eeder

conkartnments_are_di sposed at th SANE i thats cnef atihecent
first-phase Bishbaf %ﬁi?%g‘E nﬁ@%ﬁd?.' 'q%'%géfﬁghvacuun1in§ulated

Swi tchgear ageondi ng, o Qg@h%} 9Fe 241 gpheeai Areand odnd feiblsbats is
a |linear flxgaelnsu%§§%& usbar
| that of the second-phase busbar via a connector. |
2. A vacuum insulated switchgear comprising a busbar
Acqmpartment gontginiqg~phasg:seoreggtad vacuum double-break,
three-position switches, and feeder compartments disposed
at both sides of the busbar compartment and containing
p@asefsegregated‘double—gxgak, three~position gwitches,
characterized in That:
the first-~ through third-phase vacuum doubie—brgak,
three-position switches are arrangsd in the busbar
compartment and feeder compartment side by side in the
direction of combination panel;
one of the fixed contacts of the first-phase switch_in_
thg busbar compartment, and the fixad contact of the first-

phase switch in one of the adiacent feeder compartments are

cdnnected by a linear first-phase pusbar via a first



4. A vacuuminsul ated sw tchgear conprising a busbar conpartnent
cont ai ni ng phase-segregated vacuum doubl e- break, three-position

swi tches, and feeder conpartnents di sposed at both sides of the
busbar conpartnent and contai ni ng pha®e- segregat ed doubl e- br eak,
three-position switches, - 23 - characterized in that: the first-
throut: third-phase vacuum doabl e- break, three-position switches are
arranged in the busbar conpartnent and feeder conpartnent side by
side in the direction of conbination panel; one of the fixed contacts
of the first-phase switch in the busbar conpartnent, and the fixed
contact of tlenkctstphase switch in one of the adjacent feeder

conpartments are connected_by a |inear bpsbhar yj ﬁdggnﬂﬁﬁhaitCWHa of
the fixed contachs Bf ?W%i§é@6%895hﬁg%%f&gf%ShéégoSm[tches”iﬁ'the

busbar oonpartnentt and the fixed t.act of .lihe,sesonds and
t hi r d- phase.“rwPréRds ?ﬁ“ﬁﬁ@ﬁﬁpgth%%géﬁgégﬁtefeéﬁer conpartments are

connect ed byse%o%%g%hggesb;%it\@.hainaoﬁgn@ﬁcttl‘%r adjacent feeder
| comgartmeﬁts are ceonnected by a linéar second-phage bushar
via a second connector longer than the £irst cqnhector, the
second-phase busbar being disposed apart from the first
busbar; and

a busbar connecting bstween ong of the fixed contacts .
of the third-phase switch in the bushar compartmag;_agd the
fivxed contact of the third phase switch in one of the

adjacent fseder compartments, and a busbar connecting
petween the other of the fixed contacts of the switch of
each phase in the husbar compartment and the fixed contact
of the switch‘of each phase in the other of the adjacent
feeder comgartmengs_axe“digposed at the same height as that
of the first-phase busbar via z CONMector.

3., The vacuum insulated switchgear aceording to Claim 1
or 2, wherein each of the busbars is a linear fixed
insulated bushar.

¢, A vacuum insulated switchgear comprising a bushar
compartment contalning phase~segregated vacuum double-brealk,

' three-position switches, and feseder compgrtments disposed
‘

at both sides of the busbar compartment and containing

phaéeuseqregated double~break, three-position switches,



the other of the fixed contacts of the first-phase switch in

t he_busbar conpartnent., and the fixed contact. of the first-phase
swtches in the other of the adjacent feeder conpartnents are
connected by _a linear busbar via a céhmector; and the other of the
fixed contacts of the second- and third-phase switches in the busbar
cox_partnment, and the fixed contact of the second- and third-phase
swtches in the other of ,the adjacent feeder conpartnents are
connected by a beat busbar via a.connector. 5, The vacuum i nsul at ed
swi t chgear according to any one -24- of Cains 1 through 4, wherein
t he busbar conpattreateankd dadéh2tonpartnent are arranged in such a

way that the fixed contact of the sw %gﬁis | o Sownar-dz k., 6.
The vacuum i nsulcatedisekt cHyeaghaklRoF Ui Eﬁbvgﬁsﬁﬁg% of daims 1

through 4, wherein the busbar conpart nment fgegdesr wampartnent are
arranged in Buek-a0fyi ehatv {HFecf | Xed %%ﬁ?g%g o? the switch is

g:zgoifﬁtﬁé %&ﬁgéﬁﬁgktséﬂf’ﬁ&ﬁ%raESmSQHRﬁﬁkﬁ%ieﬁ By baisdarint heeupper
| direction of combination pansl; "
one of the fixed contacts of the first-phase switch in.
the husbar compartment, and the fixed contact of the first-
phase switch in one of the adjacent feeder compartmenis are
connected by 2 linear bushar via 2 connactor;
| one of the fixed contacts of the second- and third-
phase switches‘in the bushar compartment, and the fixed
contact of the second- and third-~phase switches in one of
the adjacent feeder compavtments are connected by a bent
pusbar via & connectoxr;
the other of the fixed contacts of the first-phase
switch in the busbax cqmpargménti and the fixed contact of
the first-phase switches ip the other of the adjacent
feeder compartments are connected by 2 iinear busbar via a
connector; and
the other of the flxed contacts of the second- and
third-phase switches in the busbar compartment, and tha
fiwed contact of the second- and third-phase switches in
‘ the other of ,the adjacent feader compartments are canected
by ‘a bent busbar via a_conﬁector.
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&, The vacuum insulated switchgear according to any on



of Claims 1 through 4, wherein the busbar compartment and
feeder compartment are arranged in such a way that the
fizad contact of the switch iz located downward.

6. The vacuum ipsuiat@d switchgear according to any ©ohe
of Claims I through ;, wherein the busbar comﬁartment and .
feader compartment'are arranged in such a way that the

fixed contact of the switch 1is disposed at the upper side,

and are connected by a busbar the upper side of the switch,



