- 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
smal |, Iightweight vacuuminsulated switchgear with high reliability and
performance and, nore particularly, to a vacuuminsulated sw tchgear that
enabl es a busbar conpartnent and feeder 10 conpartnents to be connected

t hrough i nsul ated busbars. [Description of Related Art] In a power
receiving facility, a closed electric panel (referred to below as a
switchgear) is installed, which houses taeuum breakers for shutting down a
current to a 15 load or a fault current, disconnecting sw tches and
earthing switches, which are used to ensure safety for operators who

servi ce andpimapesH THE 1rosmNTIN ecting units for detecting a system
voltage and current, protective relays, and the like. 20 There are many

met hods of yaAruIMUINEUIREE yeercedarR this type. Conventionally, air
I nsul ation panels and cubicle gas insulation swtchgears (A Ss), which use

SF6 gas, have been used. Recently, a rapid shift to small conponents that
use the solid insulation nethod, conpressed 25 air insulation nethod, and

full vacuurgAdidRGINI® TOFTBIHE Ol NVENT FON
5 [Field of the Invention]

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 toc 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 SFé
gas, have been used. Recently, a rapid shift to small
components that use the solid insulation method, compressed

25 air insulation method, and full vacuum lnsulation method is



in progress in order to protect environnents. To respond to this, a vacuum
I nsul at ed sw tchgear has been suggested (in Patent Docunent 1, for

exanpl e), in which doubl e-break, three-position vacuumcircuit breakers
havi ng breaking and 5 di sconnecting functions and earthing sw tches, which
are vacuuminsulated in the same way, are integrated by epoxy casting.

Pat ent Docunent 1: Japanese Patent Application Laid- open No. 2007-14086
(FIGs. 3 to 5 10 SUMVARY OF THE | NVENTI ON The vacuum i nsul ated swi t chgear
descri bed above is forned by integrating a vacuum contai ner that includes
doubl e- break, three-position vacuumcircuit breakers having 15 breaki ng and
di sconnecting functions and anot her vacuum container that includes circuit

breakers, earhprfgrédishimasden RAPvEY aimelromieh i egoatredpnderexy
casting and included in a chassis. The vacuuminsul ated sw tchgear is

smal | and |y wei ghicuig fiasulidn rli @dtidddy had dderf Hugde slad ds for

reduction in size and weight of inportant power distributing facilities in,

for exanpl @atdh@bsdiffnt 1Qermﬁdseﬁmpﬁ?,s 10 TwH 29 HoPMeIpF&pel Vi ng and
transfer facilities have been diversifie For exanple, |oad types and

operat | ng, a0 i dil VadlgRPSk A A0 Bkl i g Brd MG NEnd T ans’ er
5 disconnecting functions and earthing switches, which. are
vacuum insulated in the same way, are integrated by epoxy
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 been diversified. For example,

load types and operating conditions differ depending on the

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



distribution systemis planned in consideration of safety, reliability,
operation nmaintainability required by the custoner, and an increase in
future load. In the distribution plan, consideration nust also be taken for
5 control of a breaker, a disconnecting switch, an earthing swtch, and

ot her conponents that constitute the power receiving and transfer facility,
and for nonitoring and neasurenent of voltage, current, electrical power,
and the Ilike. In this situation, it becones an inportant factor to 10
reduce installation spaces for the above3devices and devices for
controlling, nonitoring, and measuring themso as to suppress an investnent
for the installation. The above small, |ightweight vacuum i nsul ated

swi t chgear ddisttrithitglon alvisttemr iitsy pdandfddexinbloomedde atesm userssifetar, ous 15
demands. A variety row structures of switchgears conprise a conbination of

vari ous comfsarifaEtit f,0ropemeridre eeyiin tainabiladty aejuird vy aited busbar
switching, and feeding. For exanple, suppose that doubl e-break,

t hr ee- posi tdutonmruAn® Girc iintiddady dak et iavilradar eali fgeand di sconnecti ng
functions are used as a busbar conpartnment B, and feeder conpartnents FR

and FL, eaqidsafriMiitclon alandesomtiddatGidic wids threaake e Rakdig fbr eaki ng
function, are disposed at both sides of the busbar conpartnent. Since there
is a 25 di fdaitanne di epidakdre Rsidas deintRan i &Wi4H8! an 4arthing
switch, and other components that constitute the power
receiving and transfer facility, and for monitoring and
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 controlling, 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 c¢ircuit 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 breakers 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



conpartment B and the feeder conpartnents FR and FL, connectors for
connecting the busbar conpartnent B to the feeder conpartnents FR and FL

t hrough i nsul at ed busbars cannot be aligned. This poses a problemin that

i nsul ated 5 busbars in phases cannot be di sposed side by side in the wdth
direction of each conmpartnent. An object of the present invention is to
provide a small, |ightweight vacuuminsul ated swi tchgear with high
reliability that suppresses busbar interference that would 10 ot herw se be
caused between conpartnments when they ard -aligned in a row in the vacuum

I nsul ated switchgear, and thereby enables the insul ated busbars to be
connected w thout interference. To achi eve the above object, a first aspect
of the 15 prespatthenwensi amd tihe cheeden yaapantmests aFRdanidi FLhgear,
conprising a busbar conmpartnent, in which phase-segregated doubl e-break

t hr ee- posi t t@Mn&GEGHEN £bF Cobindt Eoker Bhar Busbas postpar teener Bcogpahé ment s

di sposed at both sides of the busbar conpartnent respectively, in each of

whi ch phaser@8dse ot &opaLtmeotd| BR baR@KFL t tHhESu@Sihé@Da¥eq UbasbaF§ui t
breakers are di sposed, and the busbar conpartnent and the feeder

conpar t nent Saigbiob&l a0DgRed N AHIW.podEl actfdwesh im tha | ims$Raasdl- phase
I nsul at ed busbar is provided to connect one of fixed contacts of a

seconds phaspudbgpkeini phaSes NCaphisbabe CQUPPSLIBNE18E Byf sx8d €ANtRE! of a
second- phase - 5
width direction of each compartment.

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 phase-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 busbar 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
conpartnent, a first-phase insul ated busbar is provided to connect one of
fixed contacts of a first-phase breaker in the busbar conpartnment to a
fixed contact of a 5 first-phase breaker in one of the feeder conpartnents
adj acent to the busbar conpartnent, and the second-phase insul ated busbar
and the first-phase insulated busbar are disposed a different position in
hei ght each other. In a second aspect of the present invention, the 10
second- phase insul ated busbar, in the fibst aspect, is disposed at |ower
position than the position of the first- phase insulated busbar. In a third
aspect of the present invention, the first- phase insul ated busbar and
second- phaseredkeast atrecbrrisifrtie fddddiecagennineaspe dd faaseeacto atie near
solid insul ated busbar. A fourth aspect of the present invention is a vacuum

I nsul at ed udwgessmEagndrst NG & irsStbaphasspaidutatied i busydyt ik
phase- segregat ed doubl e- break, three-position vacuum circuit breakers are

di sposed, fmreagerdadmrdomidct b ase  Kedtcdiidotsd des Hff 1wt
conpartment respectively, in each of which phase-segregated doubl e-break

t hr ee- posi thshk&mACL MG MUEBabdrEakRdStnieTer i 6 R SEltke @Nebr o O usbad _
conpartnent and the feeder conpartnents are aligned in a row, characterized

in tha, anginsilpiat Bedmier Sibrend dsed B sy asdmpdecmintde fixed
contacts of the each phase of - 6
adjacent to the busbar compartment, and the second-phase
insulated busbar and the first-phase insulated 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
15 the second aspect are each a linear solid insulated busbar.
A fourth aspect of the present inventicn is a vacuum
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 feeder 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



breaker in the busbar conpartnent to a fixed contact of the each phase of
breaker in one of the feeder conpartnents adjacent to the busbar
conpartnent, respectively, and the insulated busbar is conposed of one

| i near insul ated busbar 5 and two bent insulated busbars. In a fifth aspect
of the present invention, the insulated busbar, in the fourth aspect, for
connecting the one of fixed contact of the first-phase breaker in the
busbar conpartnent to the fixed contact of the first-phase 10 breaker in one
of the feeder conpartnent is a linear 4 rmsw ated busbar, and the insul ated
busbar for connecting the one of fixed contact of the second-phase breaker
in the busbar conpartnent to the fixed contact of the second-phase breaker

in one of tRechredeincenBabhBBat aBfphPembAtUtat 8drikdabushdackobrcengecting
the one of fixed contact of the third-phase breaker in the busbar

conpart nent ehent pRabbXx8e peeAkaet iAf ohBeokhthd- pRaaerbeempar-tinenege of the
feeder conpartnent are each a bent insulated busbar. In a sixth aspect of

the present ahR¥EBhORo tHE BUsBar céRpaetRantTerbspBEtigRIg, aARPRLETENLS in
any one of thé first or the fourth aspects, the each fixed contact of the

each- phaseiﬂEu?é@@ﬁengﬁaEPQSbH%RﬁBsBG”BfrBHE“&iﬁEQgLEﬁsE@E@%B pheBR" t ment

I s di sposed at | ower e of the novable contact o e each-phase o

br eakeg, angnhh@wbngghgtgqsuggtgasgggb5§SQisposed at | ower side of the
breaker. -

In a fifth aspect of the present invention, the
insulated busbar, in the fourth aspect, for connecting 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 cone of the first
or the fourth aspects, the each fixed contact of the each-
phase of breaker in the busbar compartment and the feeder
compartment is disposed at lower side of the movable
contact of the each-phase of breaker, and the insulated

25 busbar 1s disposed at lower side of the breaker.



In a seventh aspect of the present invention, the busbar conpartnent and
feeder conpartnents in any one of the first or the fourth aspects, the each
fi xed contact of the each-phase of breaker in the busbar conpartnent and
the 5 feeder conpartnent is disposed at higher side of the novable 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 conpartnments which are aligned in a rowin a 10 vacuum

i nsul at ed swi tchgear have different deptHs,- the insul ated busbars can be
connected between conpartnents without interference, so that the
conpartnents can be aligned in a row wi thout having to change the

positions of th&nbaecakeenthnashectoapatheepresentt heiventbodepthedirecti ons.
It then becomes possible to prevent an area in which to nount the vacuum

I nsul at ed sha$bageaompavhmenti angd efie¢adgr dcoBph FEMERSERI RPTAN GRe TOIE DRAW NGS
20 FIG 1 is a perspective view of a vacuuminsulated sw tchgear in an
enbodi nent bhet bergt esenthe nfeattbnaspactahi the aehtls bt xednpantaent oeind
feeder conpartnments are aligned in arow FIG 2 is a vertical sectiona

vi ew of thetheedeth-phasenparbieaket nih hehyabusbatnsompaetmentt ahgedheof the

- 8 - enbodi nent shown in FIG 1.

5 feeder compartment is disposed at higher side of the
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
15 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 3 is

a front view of the feeder conmpartnent in the vacuuminsul ated

swi tchgear of the enbodi nent shown in FIG 2. 5 FIG 4 is a vertical
vi ew of the busbar conpartnment in the vacuum insul ated swi tchgear

secti onal

of the enbodiment shown in FIG 1. FIG 5 is a rear view of the vacuum
switchgear in the enbodi nent shown in FIG 1. 10 FIG 6 is a

i nsul at ed

bottom plan view of the vacuuminsulated swtchgear in the enbodi nent shown

in FIG 5.

FIG 7 is a bottomplan view of a vacuum i nsul ated sw tchgear

in

anot her enbodi ment of the present invent8on. FIG 8 is a perspective view

of the insul ated busbars 15 in the vacuuminsul ated sw tchgear of the
enbodi nent shown in FIG 7. FIG 9 is a vertical sectional view of the
vacuum i negibaiddshesiv tshlogearin FI.i 111, anot her enbodi nent of the

i nventi on.

i nsul ated swi t ggear3 dfs theFmyrwodiintof thd e dieas &itmpaimMandri toni v tHe be

descri bed

an enbodi MeRlcRin lilkgulatedNswit chges ¥fedneMenb@Ratent shitfmPrHes eG .

i nventi on.
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20 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The vacuum

below wth reference to the drawings. 25 FIGs. 1 to 6 illustrate

FIG 1lis a
2.

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.

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

FIG. 7 is 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
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.

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.

FIGs. 1 to 6 illustrate an embodiment of the wvacuum



perspective view of the vacuuminsul ated sw tchgear, which enbodies the
present invention, in which a busbar conpartnent and feeder conpartnents
are aligned in arow 5 FIG 2 is a vertical sectional view of the vacuum
insul ated sw tchgear shown in FIG 1. FIG 3 is a front view of one feeder
conpartment of the vacuuminsul ated switchgear shown in FIG 1. FIG 4 is a
vertical sectional view of the busbar conpartnent of the vacuumi nsul ated
swi tchgear shown 10 in FIG 1. FIG 5 is a rear view of the vacuumi nsul at ed
swi tchgear shown in FIG 1. FIG 6 is a Bottomplan view of the vacuum

i nsul ated switchgear shown in FIG 5. In FIG 1, the vacuuminsul at ed

swi tchgear, which enbodies the present invention, conprises a busbar 15

conpar t mentirsuioa if e dewi tehgpedt nant tHeR pydeedt | Envspiosed FIG.t he iid ght  of
t he busbar conpartnent B, and a feeder conpartnment FL, which is disposed to

the left ofpdipditshes vIwmsr t tedtvatudh ehes Ciped te@it Shgd€r Arwiain@ed i n a
row. The feeder conpartnents FR and FL each includes, in a 20 chassis 1, a

| ow vol t agespassd 164 ﬂ@?\fém Paventich); Molwagsh eV Bedbaonpart ment 3,
I nsul at ed busbars 5, an cabl e conpartnents 4 in that order fromthe top,

as shown i&@&m&@%@-fé@@ﬁ%@&@%ﬁ%ﬁe 4alighediemn i aspdt ed
busbars 5, 25 which are solid insulated, a cable sealing end 6 on a line -
10 sigle, arRysh N 7a P idel | 4@ idmel KOty VoF 1age waélsR insulated
switchgear shown in FIG. 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-
voltage 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



conpartment 3 includes doubl e-break, three-position vacuum circuit breakers
(doubl e-break, three-position breaker/disconnecting vacuumcircuit
breakers) 8, an 5 earthing switch 9 having a vacuum cl osed container, a

vol tage detector 10, and an operation device 11. The insul ated busbar 5 uses
solid insulation instead of using a gas, ensuring its easiness of handling
and safety. The voltage detector 10 al so detects a corona generated due 10
to a reduced degree of vacuumin the vacuum cl osed contai ner, inproving

mai ntai nability. The doubl e-break, threetposition vacuumcircuit breaker 8,
earthing switch 9 having the vacuum cl osed contai ner, and voltage detector
10, which are all disposed in the 15 above-descri bed hi gh-voltage switch

contai ner 3gi@ée albiSEHRy |y, r@ddeechav 1ikan wmirgeﬁiwlk%g@%ﬁw in
FIG. 2 and 3. Accordingly, the switch portion is unitized and nade

conpact andebhgddMReOHt3 THE1MIeS | dS6b 14U B PbASEnrSdl &L P64 | PAchar 2
segregat ed phase structure in which 20 the three phases are di sposed side by

side in thesyWahht BEéLReFON ubie-PEH8] Stirecitp&d P16 Pl ates are di sposed

anong the phases, suppressing short-circuit faults among them An outer
surface of {hea ot flal ScorRe@etly byadueReisd Ve PG48 B eragl applied to

the surface, 25 ensuring safe contact. - 11 The structure of the unitized
switchy portioni iy &fitch 9 having a vacuum closed container, a
voltage detector 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 faults among
them. An outer surface of the mold is grounded by a
conductive coating material applied to the surface,

25 ensuring safe contact.



further explained in detail wth reference to FIG 2. The doubl e-break,
three-position vacuumcircuit breaker 8 conprises a vacuum contai ner 80
having an insulation tube, 5 two fixed contacts 81 contained in the vacuum
contai ner 80, and correspondi ng novabl e contacts 82, form ng a doubl e-
break structure. The novabl e contact 82 can be connected to and

di sconnected from correspondi ng the fixed contacts 81. One of the fixed
contacts 81, on the left of FIG 2, is 10 connected to the insul ated busbar
5 through a conductor 83. The other of 1he-fixed contacts 92, on the right
of FIG 2, is connected to the cable sealing end 6 through a conductor 84.
The novabl e contacts 82 are connected to each other by 15 use of a novable

conduct or 85 rehREOLELAcPUrst 8 NtBESuRL £8Eed OswRDOhNEEr IBbA! wib@t kS not
anneal ed at high tenperature. A vacuuminsulation operation rod 86 is

connect ed t@;{Hifer NOYVFPA EnEQNHWCASEa BD wilhie MoEeEREESH aft@N PPefmdd on rod
86 extends outwardly ‘of the vacuum contai ner 80 through a 20 netal bell ows

87, and conggeb £L-bres, dtirdd @iti)dih PREEG | OTrE@Pt S8rediiragr insul ation
operation rod 88 is connected an operation rod 111 operated by the

operation  deyheedd T\F‘&cﬁ@%{aﬁéﬁt&ﬂﬂ‘é@%@ B EAE 28 0PRESL A I EGp@0SI L ons

25 by the operation rod 111 Is, at a sed position Y1 -
Conducg'on’tﬁ%'fE%@dp8§ﬁfé5@EY@lf&%n{ﬁfﬁ%ﬁrﬁhc%ﬁéeyécuum container 80,

and corresponding movable contacts 82, forming a double-
break structure. The movable contact 82 can be connected to
and disconnected from 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 %2, on the right of FIG. 2,
is connected to the cable sealing end 6 through a conductor
84.
The movable contacts 82 are connected t¢ 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 vacuum 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.
The movable contacts 82 are stopped at three positions

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



and a disconnecting position Y3 for protecting an inspection operator

agai nst a surge voltage caused by, for exanple, lightning. 5 As shown in
FIG 2, the above-described air insulation operation rod 88 is covered with
the bellows 89, which is made of rubber or nmetal, and thereby shielded from
the air. Accordingly, insulation reliability for prol onged use of the air

I nsul ation operation rod 88 is ensured. 10 As shown in FIG 2, the earthing
switch 9 having the vacuum cl osed contai ner conprises a vacuum cont ai ner 91
havi ng an insul ation tube, fixed contactl2 92 fixed in the vacuum contai ner
91 and connected to the feeder 84, and novable contacts 93 corresponding to
the fixed contacts 92. 15 The novabl e contact 82 can be connected to and

di sconnect &gbr fdaia e ¥eispaitlidier o ditesh aantfant Dridlakihgy anityent Nsul at ed
operating rod 94 is connected to the novable contacts 93. The vacuum

i nsul at ed QAT af idigkddthetd g Quksi t 10i W dor Prdtectaatgyn cont ai ner 91
through a netal 20 bellows 95 and is connected to an insulation operation

rod 112 fopdheeteat Hpkrstdd dhailit \RWirge ol td dhised aspUnegont ai ner
91, and insulation operation rod 112 are nade of stainless steal to inprove

their environigital 1ifsimimyce. The novabl e contacts 93 are connected to
each 25 other through a conductor 96, as shown in FIG 3. - 13 The

oper atg on devi cgg 1dndwn USRI E®. SHM L Efle Lo PE 68ESErfoed air insulation

operation rod 88 is covered with the bellows 89, which is
made of rubber or metal, and thereby shielded from the air.
Accordingly, insulation reliability for prolonged use of
the air insulation 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
contacts 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 container 91, and insulation operation rod 112 are
made of stainless steal to improve their environmental
resistance. The movable contacts 93 are connected to each

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



to one of three positions, which are the closed position Y1 for conduction,
the open position Y2 for breaking current, and the disconnecting position
Y3 for protecting an 5 inspection operator against a surge voltage caused
by, for exanple, lightning and to turn on and off the earthing switch 9.
The operation device 11 generally conprises a first operation nechani sm 200
for swtching the novable contacts 82 of the breaker 8 between the closed
position Y1 10 and open position Y2, a second operation nechani sm 300 for

swi tching the novabl e contacts 82 of thelbreaker 8 between the open
position Y2 and di sconnect position Y3, and a third operation nmechani sm 400
for operating the novable contacts 93 of the earthing swwtch 9. 15 FIG 4

shows the structHeeopbraBgohuabeticeonpaiknmepedBto kwivbhchhkhBrearker s
reference nunmerals as in FIG. 2 and 3 indicate corresponding or equival ent

parts in FlI&s.oRea8f BhreéNpbbet DurbArwhOORAGFIEhe BoldsEll Goditibg Y1
doubl e- break, three-position vacuumcircuit breaker 8 is used as a 20

doubl e- breakerteéﬁ&u@9§bﬁlOﬁhéoageﬂrﬁagiﬂﬂoﬁnﬂz £68COPEERIhHICcHABEHE Ci rcui t
breaker. Each of the fixed contacts 81 of the breaker 8 is connected to the

solid '”Suéﬁ&eghQU&Pééoﬁnéatﬂﬁ Bési?foﬁoﬁﬂuféfrp§§te§?§n§aéﬁh'ng sw tch 9

I's connected to the conduct or 25 Al though the feeder conpartnents FR and

FL areg di spoggfecti4n af,ePafeBrsaggan{ ke Pysbes1 £0gRaELABEE BySogbpat they

are
example, lightning and to turn on and off the earthing

switch 9. The operation device 11 generally comprises a
first operaticn 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 docuble-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 use of the conductor 83. The earthing
switch 9 is connected to the conductor 83.

25 Although the feeder compartments FR and FL are disposed



aligned in a row, connectors for connecting the feeder conpartnents FR and
FL to the busbar conpartnent B through the insul ated busbars may not be
aligned in a row due to a 5 dinensional difference in the depth direction
(the lateral direction in FIG. 2 and 3) caused by a difference in the
structure between the busbar conmpartnent B and the feeder conpartnents FR
and FL. A busbar connection structure in which the busbar conpartnent B and
feeder conpartnments FR 10 and FL are aligned in a row so as to solve this
problem wll be described with referendetto FIG. 5 and 6. FIG 5 is a rear
view of the vacuuminsulated sw tchgear shown in FIG 1, which enbodies the
present invention. FIG 6 is a bottomplan view of the vacuum 15 i nsul at ed

swi t chgear dth Jdth sidddef airy atar rcdnp@rtmest B heo fulmt tHeyt herevacuum
i nsul ated switchgear. The phases in the feeder conpartnent FR, the busbar

conpart menta B.gridtdl irf eedeiw Cagmiddiitis Homrcomana Bty ad risdeddmse, second
phase, and third phase fromright to left in FIG. 5 and 6. 20 The fi xed

contacts i reeijsarsintténtdf RRarnd @keie the aafdba coMplaitnient? Phasoudh he

| ower fixed contacts in FIG 6) in the busbar conpartnment B are connected

to the corrafdoithimhtdd XAbrarY agy it e reped sir 4 fidwtade® ddidd
phases) in the feeder conpartnment FR through connectors 50 and 25 insul ated

busbarss 5A,qfafen AhaC. a ¥ ddned iqprm?ect&epﬂh tdrectlfon Of e B eerdi he

upper fixed contacts in FIG 6) in the
direction in FIGs. 2 and 3) caused by a difference in the

structure between the busbar compartment B and the feeder
compartments FR and FL. A busbar connection structure in
which the busbar compartment B and feeder compartments FR

10 and FL are aligned in a row so as to sclve 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 wvacuum

15 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 third phases) in
the feeder compartment FR through connectors 50 and

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



busbar conpartnent B are connected to the corresponding fixed contacts of
the breakers 8 (first to third phases) in the feeder conpartnent FL through
ot her connectors 50 and 5 ot her busbars 5A, 5B, and 5C. If the connector 50
in each phase of the busbar conpartnent B is sane |length, the connector 50
connected to the first phase in the busbar conpartnment B causes
interference with the insul ated busbar 5B that connects the fixed contact
of the second phase in 10 the busbar conpartnent B to the fixed contact of
the second phase in the feeder conpartneht-FL. To prevent this
interference, as shown in FIG 5, the insulated busbar 5B of the second
phase in the feeder conpartnent FL is connected to the connector 50 that is

15 Ionger tpHeRethgigeNpeREonppAronikbe Ebhbhchbash Ficthe) igedre
conpartment FL so that the insul ated busbar 5B of the second phase in the

feeder conpgspRPt chhpafthener Bdaby cbhﬁebaéaveotehéheorﬂéﬂbah&ﬂngusbar SA
connected to the first phase in the feeder conpartnent FL. 20 In FIGs. 5

and 6, al thpyghat BentAstsabedtRUSBAEaRbrsCONEEHEE 8 ther&hphds8fgseni n the
feeder conpartnent FL and insul ated busbars 5A, 5B, and 5C respectively

connected tfe! BEadbEStompaERAEnt AR thEbAoRNBERST BohliEoteedeso sagpar t ment

FR are at the sane height as the insulated 25 busbar 5B connected to the

seconds phasg. 8-t BEshgrdesa; 36, GREPIE!TeY file SoERGEQSWARY duspars may

be at the sa
phase of the 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 phases in the feeder
compartment FR are at the same height as the insulated

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



hei ght as the insul ated busbar 5A connected to the first phase in the
feeder conpartnent FL. According to the enbodi nent descri bed above, when the
5 height of the insul ated busbar connected to at | east one phase in a
feeder conpartnment adjacent to the busbar conpartnent B is changed, busbar

i nterference can be avoided and thereby straight insulated busbars can be
used to connect the connectors. Accordingly, special nolds and 10 the |ike
do not need to be used to nmanufacture the insulated busbars; it suffices to
change on their lengths. Furthernore,-when conpartnments are aligned in a
row, the insulated busbars can be connected w thout the need to change the
hei ghts of the conpartnents. As result, an 15 inexpensive, safety,

easy-to- Wk@orﬁb’é@ﬁﬁe&@@!@ﬁtl@@séaﬁma%@%\%rg hede H&YaPetRe POARe OF
facility behind a feeder conpartnment. Then, when the conpartnents are

di sposed | m@j ghOVhs {5 rlﬁé&’ﬁé@e&a&ﬁ‘%apeslﬁ | sieslc t 8 di b henéd eeppgt 20

conpart nent needs to be positioned forward relative to the busbar

conpar t ment B, s EVER {Ke tFhSALASCompLELAONP AL MeNts  can be aligned in a row
j ust by changlng the Tength of an insulated busbar. This is advantageous in

that the CO”parAHEBI:?ﬂtiﬁgt{?etl:t?lQSéﬁbb&ﬂméhi?xagwri@édFA@vJ #A&n 8 éhé' ustrate

anot her enbodi nent o vacuum I nsul ated sw tchgear according to the
preseq; height of the insulated busbar connected to at least one

phase in a feeder compartment adjacent to the busbar
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; 1t 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



invention; FIG 7 is a bottomplan view of the vacuum insul ated sw tchgear
I n the another enbodi nent of the present invention, and FIG 8 is a
perspective view of the 5 insulated busbars in the vacuumi nsul at ed

swi tchgear in the enbodinent shown in FIG 7. The parts in these draw ngs
are assigned the sanme reference nunerals as in FIG. 5 and 6; the sane
reference nunerals indicate identical or equivalent parts. 10 In busbar
connection in this enbodinent in which the fixed contacts on one side
(lower fixed contacts in FIG 7) of thelbreakers 8 (first to third phases)
in the busbar conpartnent B are connected to the fixed contacts of the
breakers 8 (first to third phases) in the feeder 15 conmpartnent FR, the

i nsul at ed bigdaim COMNETA Bed t owitehged st acpbedtnd ht o ugtie t feesomtect or 50 is a
| i near insul ated busbar 5A, and the insul ated busbars connected to the

second and ifentiPhASEEG! h7 olgha tihet EGRNETANI¢i&k Gf ethi€spechumel y bent
i nsul at ed busbars 5B and 5C. 20 I n busbar connection in this enbodi nent in

which the {axeraeedtewitcligedneintivd shélehérpgmbodiniesht copterés in FIG
7) of the breakers 8 (first to third phases) in the busbar conpartnent B

are connectgeodént henféxefoONdmEtBIO! 811e DrpakepscBivdi vbwiorthed
phases) in the feeder 25 conpartnent FL, the insul ated busbar connected to
the figst -jddu1PPeECrbsbhargNid hen&opaeehR iRdul Stéa | sWeBEndasr| 84 egnbusbar
embodiment shown in FIG. 7. The parts in these drawings are
assigned the same reference numerals as in FIGs. 5 and 6;
the same reference numerals indicate identical or
equivalent parts.

10 In busbar connection in this embodiment in which the
fixed contacts on one side (lower fixed contacts in FIG. 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 bushar connected to the first
phase through the connector 50 is a linear insulated busbar
54, 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 embodiment 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 fixed contacts of
the breakers 8 (first to third phases) in the feeder

25 compartment FL, the insulated busbar connected to the first



5A, and the insul ated busbars connected to the second and third phases

t hrough the connectors 50 are respectively bent insulated busbars 5B and
5C, as in the busbar 5 connection between the busbar conmpartnent B and the
feeder conpartnent FR According to the another enbodi nent descri bed above,
when the busbar conpartnment B and the feeder conpartnments FR and FL

adj acent to it are aligned in a row, one linear 10 insul ated busbar 5A and
two bent insulated busbars 5B and 5C can be used to avoid busbar
interference. Inter-phase insulation dit8ances between busbars can al so be
ensured, so protection against high current is achieved. Furthernore, when
the conpartnents are aligned in a row, the insulated 15 busbars can be
connect ed wphasdat thheugkethéocohnageohebghls aolihbarchnpalabedt busbara
result, an inexpensive, safety, easy-to-nmake busbar connection can be
provi ded. AsAdeandi brd ahsutatélebasbaysbeoangotedotof ghel ségonlliehAhad a
feeder conpartnent. Then, when the conpartnents 20 are disposed in a row,

their frontghgeanphabesfthsbagh 8nd tbanéetdes s0npaet FBSpedeeds1yo be
positioned forward relative to the busbar conpartnent B. Even in this case,

the conpartgentsifisilfeeal bgspdrinNsB &AW 50St abyishenei Badsbhie | ength of an
I nsul at ed busbar. This is advantageous in 25 that the conpartnents can be

LQZT?Lsed fteithBb¥ion B8twként bRecbhiophreabmgestnbAtdBakadeththeepable
’ compartment FR.
According 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
10 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 positicned 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

25 that the compartments can be installed flexibly.



ends 6 are disposed on the front. Even when, however, the cable sealing
ends 6 are disposed on the back, the present invention is applicable, as
shown in FIG 9. In this 5 enbodi nent shown in FIG 9, the fixed contacts 81
of the breakers 8 in the feeder conpartnments FR and FL are disposed on the
upper side of the correspondi ng nobable contacts 82, and the fixed contacts
81 of the breakers 8 in the busbar conpartnent B are al so di sposed on the
upper 10 side of the correspondi ng nobabl e contacts 82, as shown in FIG 9,
and then the busbar conmpartnent B is coritected to the adjacent feeder
conpartments 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 connect i pRstB&o¥ibodiMS. ddstpie@nabbee | NEnHUSHBIe SOAPERGENt B to
be connected to the adjacent feeder conpartnments FR and FL wi t hout busbar

i nterferencgndd ne tds EESFoRsa VAl | thd her e ghvle@Civhan | howWlSeremiod nent
described earlier can be obtained. 20 - 20 - WHAT IS CLAIMED IS'1. A vacuum

i nsul at ed SYAYLHGRAE ] GRIREAEE Y drd UBRH o SEITBH R thadil, WHE hresent
phase- segregat ed doubl e- break, three-position vacuumcircuit breakers are

di sposed, & J@00Rsn COMMASS RS &l SROSathw fPtir®] dps oh e pusbar

conpartnent” respectively, in each of which phase-segregated
5 embodiment shown in FIG. 9, the fixed contacts 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



doubl e- break, three-position vacuumcircuit breakers are disposed, and the
busbar conmpartnent and the feeder conpartnents are aligned in a row, 10
characterized in that, a second-phase insul ated busbar is provided to
connect one of fixed contacts of a second-phase breaker in the busbar
conpartment to a fixed contact of a second-phase breaker in one of the
feeder conpartnents adjacent to the 15 busbar conpartnent, a first-phase
i nsul at ed busbar is provided to connect one of fixed contacts of a
first-phase breaker in the busbar conpagénent to a fixed contact of a
first-phase breaker in one of the feeder conpartnents adjacent to the 20
busbar conpartnent, and the second-phase insul ated busbar and the
first-phasewHAnsusatcedIMEpbas are di sposed a different position in height
each other. 2. The vacuuminsul ated switchgear according to claim1l1, 25

wherein the second-phes@uhmsithehBat HESHAL ttBgshBPOSRSr8éing21 | over
position than the position of the first-phase insulated busbar. 3. The

vacuum i nsul at ed pwsbaRgeasmpactmeditNd ihowthiehmpRasewbegeedatld Goudliephase
i nsul at ed busbar and the second 5 phase insul ated busbar are each a |inear
solid insul gtedk, b¥abEE-position vacuum circuit breakers are disposed,

5 feeder compartments disposed at both sides of the bﬁsbar
compartment respectively, in each of which phase-segregated
double-break, three-position vacuum c¢ircuit breakers are
disposed, and the busbar compartment and the feeder
compartments are aligned in a row,

10 characterized in that,

a second-phase insulated busbar is provided to connect
one of fixed contacts of a second-phase breaker in the
busbar compartment to a fixed contact of a second-phase
breaker in one of the feeder compartments adjacent to the

15 busbar compartment,

a first-phase insulated busbar is provided to connect
one of fixed contacts of a first-phase breaker in the
busbar compartment to a fixed contact of a first-phase
breaker in one of the feeder compartments adjacent to the

20 busbar compartment, and

the second-phase insulated busbar and the first-phase
insulated busbar are disposed a different position in
height each other.

2. The vacuum insulated switchgear according to claim 1,

25 wherein the second-phase insulated busbar is disposed at



4. A vacuuminsul ated swi tchgear conprising a busbar conpartment, in which
phase- segregat ed doubl e- break, three-position vacuumcircuit breakers are
di sposed, 10 feeder conpartnments di sposed at both sides of the busbar
conpartment respectively, in each of which phase-segregated doubl e-break
three-position vacuumcircuit breakers are disposed, and the busbar
conpartnent and the feeder conpartnents are aligned in a row, 15
characterized in that an insul ated busbar is provided to connect one of the
fixed contacts of the each phase of breakér-in the busbar conpartnment to a
fixed contact of the each phase of breaker in one of the feeder
conpartnents adjacent to the busbar 20 conpartnent, respectively, and the

i nsul at ed buskar pssiefipnseHanf thaepbsheaon bfisthat €drbuspaasand two bent

i nsul ated busbars. 5. The vacuum i nsul ated sw tchgear according to claim4,
the insul at edshuabaa basbaennecting the one of fixed 25 contact of the
first-phase breaker in the busbar - 22 conpartnent to the fixed contact of

the first-phase3hreakervatuanenehl dbedf sedechgeapaastseniing 8ol tmeam 2,
i nsul ated busbar, and the insul ated busbar for connecting the one of fixed

contact of §hersesogHephagetbphaker ihBul AeeBUblaba? &8APEHEMBBEORE-t he fi Xxed
contact of the second-phase breaker in one of the feeder conpartnent and
the ingul at glase insulated busbar are each a linear solid insulated
busbar.
4. A vacuum insulated switchgear comprising
a busbar compartment, in which phase-segregated double-
break, three-position vacuum circuit breakers are disposed,
10 feeder compartments disposed 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 feeder
compartments are aligned in a row,
15 characterized in that
an insulated busbar is provided to connect one of the
fixed contacts of the each phase of breaker in the busbar
compartment to a fixed contact of the each phase of breaker
in one of the feeder compartments adjacent t¢ the busbar
20 compartment, respectively,
and the insulated busbar is composed of one linear
insulated busbar and two bent insulated busbars.
5. The vacuum insulated switchgear according to claim 4,
the insulated busbar for connecting the one of fixed

25 contact of the first-phase breaker in the busbar



busbar for connecting the one of fixed contact of the third-phase breaker

I n the busbar conpartnent to the fixed contact of the third-phase breaker
in one of the feeder 10 conpartnent are each a bent insul ated busbar. 6. The
vacuum i nsul ated swi tchgear according to claim1, wherein: the each fixed
contact of the each-phase of breaker in the busbar conpartnent and the
feeder conpartnent is 15 di sposed at | ower side of the novable contact of

t he each- phase of breaker, and the insulated busbar is disposed at |ower
side of the breaker. 7. The vacuum insul 3@2ed sw tchgear according to claim
1, wherein: 20 the each fixed contact of the each-phase of breaker in the
busbar conmpartnent and the feeder conpartnent is disposed at higher side of
t he novabl ecompaatment tbetkhachixp@lasenbhcbrefikehe fhdsthphassubatalebusbar
is disposed at upper side of the breaker. 25 8. The vacuum i nsul at ed

swi tchgear aacondi 6§ theckaede#, comgartmaher ¢sna 1haeadchnéuxadedont act of

t he each-phase of breaker in the busbar conmpartnent and the feeder

conpar t nent biz§ba#i, Sandethat ihsweateddpusbatheofiogahhaceongacheobnkhefeach 5
phase of breaker, and the insulated busbar is disposed at |ower side of the
br eaker. fixed contact of the second-phase breaker in the busbar

5 compartment to the fixed contact of the second-phase
breaker in one of the feeder compartment and the insulated
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

10 compartment are each a bent insulated busbar.

6. The vacuum insulated switchgear according to claim 1,
wherein:

the each fixed contact of the each-phase of breaker in
the busbar compartment and the feeder compartment is

15 disposed at lower side of the movable contact of the each-
phase of breaker, and the insulated busbar is disposed at
lower side of the breaker.

7. The vacuum insulated switchgear according to claim 1,
wherein:

20 the each fixed contact of the each-phase of breaker in
the busbar compartment and the feeder compartment is
disposed at higher side of the movable contact of the each-
phase of breaker, and the insulated busbar is disposed at
upper side of the breaker.

25 8. The vacuum insulated@ switchgear according to claim 4,



9. The vacuuminsul ated swi tchgear according to claim4, wherein: the each
fi xed contact of the each-phase of breaker in 10 the busbar conpartnent and
the feeder conpartnment is disposed at higher side of the novabl e contact of
t he each- phase of breaker, and the insulated busbar is disposed at upper
side of the breaker. 15

- 23 -

wherein:
the eadh fixed contact of the each-phase of breaker in
the busbar compartment and the feeder compartment is
disposed at lower side of the movable contact of the each-
5 phase of breaker, and the insulated busbar is disposed at
lower side of the breaker.
9. The vacuum insulated switchgear according to claim 4,
wherein:
the each fixed contact of the each-phase of breaker in
10 the busbar compartment and the feeder compartment is
disposed at higher side of the movable contact of the each-
phase of breaker, and the insulated busbar is disposed at

upper side of the breaker.

15



