- 1 - TITLE OF THE | NVENTI ON SW TCHGEAR BACKGROUND OF THE | NVENTION 5
[Field of the Invention] The present invention relates to sw tchgears, and
in particular, to switchgear suitable for multiple, parallel installation
(hereinafter, referred to as side-by-side installation) of a
vacuum i nsul ated switchgear to an 10 existing air-insulated sw tchgear

[ Description of Related Art] Power receiving facilities are provided with
swi tchgears which include a circuit breaker for cutting off |load current or
accident current, a disconnecting swtch 15-and a groundi ng switch for
ensuring workers' safety during |oad maintenance checks, a detector for
detecting system voltage or current, a protective relay, and so on. There
are a w de VBT yOIBfTHElSINWN'BI"pMEt hods for swi tchgears. In addition to a
conventional air-insulated 20 nodule and a cubicl e-type gas-insul ated
swi t chgear (YECHEEAR uses SF6 gas as an insulating gas, swtchgears of a
solid insulation type, conpressed-air insulation type, and total vacuum

i nsul ation type are being developed in recent vyears froma viewooint of
envi ronment al responsi veness. 25 Wil e each conponent, i.e., the breaker,

di sconnect i RBACKGROUND OF THE INVENTION

5 [Field of the Invention]

The present invention reiates to switchgears, and in
particular, to switchgear suitable for multiple, parallel
installation (hereinafter, referred to as side-by-side
installation) of a vacuum-insulated switchgear to an

10 existing air-insulated switchgear.

[Description of Related Art]

Power receiving facilities are provided with
switchgears which include a circuit breaker for cutting off
load current or accident current, a disconnecting switch

15 and a grounding switch for ensuring workers' safety during
load maintenance checks, a detector for detecting system
voltage or current, a protective relay, and so on.

There are a wide variety of insulation methods for
switchgears. 1In addition to a conventional air-insulated

20 module and a cubicle-type gas-insulated switchgear (GIS)
which uses SF¢ gas as an insulating gas, switchgears of a
solid insulation type, compressed-air insulation type, and
total vacuum insulation type are being developed in recent
years from a viewpoint of environmental responsiveness.

25 While each component, i.e., the breaker, disconnecting



switch, and grounding switch, is being accererattTngry mniaturized by using
the variety of insulation nethods nentioned above, the foll ow ng
vacuum i nsul ated swi tchgear has been proposed, in which a doubl e-break

t hree-position 5 vacuuminsul ated swtch having breaking and di sconnecting
functions and a vacuuminsul ated grounding switch are conbined into a
singl e body by epoxy casting (for exanple, see Patent Docunent 1.) The
vacuum i nsul ated swi tchgear nentioned above has a 10 unit inside its case,
in which unit, a vacuum contai ner contggﬁipg t he doubl e- br eak

t hree-position vacuum switch having bredgki ng and di sconnecting functions,
and a vacuum container containing the switch having a groundi ng function
are conbined into a single bod% by egoxy Qasting. Bei ng 15 snall,

|'i ght wei ght SWa&&Mni §RAY Irenpdalg SKaé chacdEnPeiRguBsCed eTRti®9ddar can neet
the requirenents for smaller,  lighter equipnent in, for exanple, power

di stri buti oMiINA¢UEizeEsPYnugAng, KRG Vég&&ﬁ el dREPABLdON Retbedst years,
user denmands for power_ 20 receiving facilities have becone nore

di versifi ed!"ep&mn@f?aﬁﬁp@?'sFﬁéef@&gPy’lé}ErrHﬁ&l@F‘t‘énﬁé&a&Fﬁf EWAAChOPaEs of

| oad and operating conditions depending on their purposes, each

di stri buti oRa§yBeem RESPOEEdp| ARN¥B1ghc8r APHElEoPEREK GbEPerPOSiLtdRBNt S

consi dering systen1safet¥, reliability, 25 operation naintenance, and future
| oad afditi ¥acupmp-ippylgted switch having breaking and disconnecting

functions and a vacuum-insulated grounding switch are
combined into a single body by epoxy casting (for example,
see Patent Document 1.)
The vacuum-insulated switchgear mentioned above has a
10 unit inside its case, in which unit, a vacuum container
containing the double-break three-position vacuum switch
having breaking and disconnecting functions, and a vacuum
container containing the switch having a grounding function
are combined into a single body by epoxy casting. Being
15 small, lightweight, and highly reliable, the wvacuum-
insulated switchgear can meet the requirements for smaller,
lighter equipment in, for example, power distribution
facilities in an urban region.
Furthermore, in recent years, user demands for power
20 receiving facilities have become more diversified. For
example, since every demand-site has different types of
load and operating conditions depending on their purposes,
each distribution system must be planned according to the
user requirements considering system safety, reliability,

25 operation maintenance, and future load addition. In this



di stribution system pl anning, the aspects of controlling a breaker,
di sconnecting switch, and grounding switch nmaking up the power receiving
facility as well as of nmonitoring and neasuring voltage and current must
al so be taken into 5 consideration. In this case, the key point is howto
reduce installation space for the above conponents and for various devices
for controlling, nonitoring, and neasuring the conponents, to mnimze
i nvestment cost for installation. 10 Being snmall, |ightweight, and highly
reliable, the vacuum insul ated sw tchgedr-descri bed above can flexibly neet
vari ous needs of the users. In the distribution system planning, users may
request new installation, additional installation, and/or 15 relocation of
a vari ety dfistwibaltjesr systepepilanininigor thewaspesttal loft icomtafolshding legear s,
not all switchgears in the substation can be newWwy installed at once due to
a financi dreakesqon diBcionneotdiay ewiytch,f endsgrcangdarg swd th maksitng | ed at
first. Inthis case, or in a case of 20 additional installation of
SW t chgear sip tthe yawermreicedwliiatge d axviiltidlyyas swells tasbefomerdtted-iogncurrent |y
with existing air-insulated switchgears. In other words, the
vacuum i nsandt emeaswirtitlyg e@lt agee and loamieagethust, alepl a@ nakdrhenpo sting
air-insulated switchgears, as the recent 25 vacuuminsul ated sw tchgears,
usi ngsa hi gonsideraftiion .4
In this case, the key point is how to reduce
installation space for the above components and for various
devices for controlling, monitoring, and measuring the
components, to minimize investment cost for installation.
10 Being small, lightweight, and highly reliable, the wvacuum-
insulated switchgear described above can flexibly meet
various needs of the users.
In the distribution system planning, users may request
new installation, additional installation, and/or
15 relocation of a variety of switchgears. Especially for new
installation of switchgears, not all switchgears in the
substation can be newly installed at once due to a
financial reason. This forces only a few switchgears to be
installed at first. In this case, or in a case of
20 additional installation of switchgears, the vacuum-
insulated switchgears must be operated concurrently with
existing air-insulated switchgears. In other words, the
vacuum-insulated switchgears are to be phased in, replacing

the existing air-insulated switchgears, as the recent

25 vacuum-insulated switchgears, using a high insulation



performance of vacuum have been devel oped to be smaller than the
air-insul ated switchgears. Here, the vacuuminsul ated sw tchgear neans a
swi t chgear havi ng switches such as a vacuum breaker, each 5 placed
individually in a plurality of units, are electrically connected by
solid-insul ated bus bars; and the air-insulated switchgear neans a
sw tchgear having switches such as a vacuum breaker, each placed in each
unit, are electrically connected by air-insulated bus bars. 10 Patent
Docunent 1: Japanese Patent Application Bard- open No. 2006-238522 SUMVARY
OF THE | NVENTI ON However, in such switchgear installation, the 15 sw tchgear
is nore likely to be installed side by side wwth nultiple other switchgears
rat her tharpexfdmmanms abf ethcwirmnchavemeeRapd aelopedl to dhe -smsll et ed
switchgears installed side by side, with vacuuminsul ated switchgears at
once woul d et thoo atrchinsvnl atedi swictchddwers nt r oduct i on 20 of
vacuunti nsul ated switchgears. In addition, when a vacuumi nsul at ed
switchgear is tWerdg thetwhtedmsinsubyteddswitthgearaneanssal at ed
switchgear, while the air-insulated sw tchgear having connecting bus bars
made W th aswitdisgdaat athwnbke dswbtchies osisch r£s)Ua rescwa St ediger NSedeth i on
di stance between the connecting bus bars, - 5 the vacuumi nsul ated
SW t clgear praced todinetdudll]l pubn k@rglurality of units, are
electrically connected by solid-insulated bus bars; and the
air-insulated switchgear means a switchgear having switches
such as a vacuum breaker, each placed in each unit, are
electrically connected by air-insulated bus bars.
10 Patent Document 1: Japanese Patent Application Laid-

open No. 2006-238522

SUMMARY OF THE INVENTION
However, in such switchgear installation, the
15 switchgear is more likely to be installed side by side with
multiple other switchgears rather than to be installed
stand-alone. Replacing all air-insulated switchgears
installed side by side, with vacuum-insulated switchgears
at once would cost too much, which hinders the introduction
20 of vacuum-insulated switchgears.

In addition, when a vacuum-insulated switchgear is to
be installed side by side with an air-insulated switchgear,
while the air-insulated switchgear having connecting bus
bars made with air-insulated naked_conductors, requires a

25 long insulation distance between the connecting bus bars,



made with solid-insulated conductors, does not require a |long insulation
di stance between its connecting bus bars. As described above, since the
air-insulated switchgear 5 and the vacuuminsul ated swi tchgear require
different insulation distances for their bus bars, unless the insulation
di stance between the bus bars could be adjusted, it would be difficult to
connect the bus bars of these switchgears; or in other words, the
si de-by-side 10 installation of the air-insulated switchgear and the
vacuum i nsul ated swi tchgear woul d be difficult. The present invention is
made in view of the above situation, and a first object of the present
I nvention is to provide swtchgear which all ows easy adjustnent of the 15
i nsul ati on thetvaceuncingdhabed $witcChgeanchaviinghgeanectingubusnbatsffer ent
i nsul ati on di stances between their bus bars, and all ows side-by-side
i nst al | ati onad¢ whthisolidsimsulbatedi cendeatornnd doescnon requineead
swi tchgear. A second object of the present invention is to provide 20 a
swi t chgear Wmghinshibakien ddislancecbetigean | it$ opomhieching abusi bans at ed
swi t chgear and the vacuuminsul ated sw tchgear w thout increasing the
instal |l ati on arasa.déacpitled abowehi egncehthei asr-dhpsudtated swiitchgear of
the present invention is characterized by: a vacuum 25 insul ated sw tchgear
conpri%i ng andt thesvacwamginsulabted switchkekangreqdide sébfifiecenhg functi ons,
each placed in a unit,

insulation distances for their bus bars, unless the

insulation distance between the bus bars could be adjusted,
it would be difficult to connect the bus bars of these
switchgears; or in other words, the side-by-side |

10 installation of the air-insulated switchgear and the
vacuum-insulated switchgear would be difficult.

The present invention is made in view of the above
situation, and a first object of the present invention is
to provide switchgear which allows easy adjustment of the

15 insulation distance between bus bars of the switchgears
requiring different insulation distances between their bus
bars, and allows side-by-side installation of an air-
insulated switchgear and a vacuum-insulated switchgear.

A second object of the present invention is to provide

20 a switchgear which allows side-by-side installation of the
air-insulated switchgear and the vacuum-insulated
switchgear without increasing the installation area.

In order to achieve the first object, a switchgear of
the present invention is characterized by: a vacuum-

25 insulated switchgear comprising switches having at least



and solid-insulated bus bars for electrically connecting the switches in
each unit; an air-insulated switchgear conprising swtches having at | east
breaki ng and 5 di sconnecting functions, each placed in a unit, and air-
i nsul ated bus bars for electrically connecting the switches in each unit;
and the vacuuminsul ated switchgear and the air-insulated swtchgear are
I nstal |l ed side-by-side, wherein the vacuuminsul ated switchgear and the air
10 insul ated switchgear are electrically connected through flexible
conduct ors which are provided between thé solid- insulated bus bars and the
air-insul ated bus bars. Also, in order to achieve the second object, a
swi tchgear of the present invention is characterized by: a 15 sw tchgear
havi ng a vabneakingubntediswonokgtdngcdvmmatdionsg , Wkdicipkadediing at uhihst
br eaki ng and di sconnecting functions, each placed in a unit, and
sol i d-i nsul abhé@dsbusd-bnsslatedebest baral fgrcehaetringliiecennechingi n each
unit; an air-insulated switchgear conprising switches having at 20 | east
br eaki ng anthei sebhobesi hg éaobtunpht; aacaipkinsdlabedaswhtthgeatd
air-insulated bus bars for electrically connecting the switches in each
uni t; and-tbempatsing swittheésdhawihghgtaleast bheakingi andl ated sw t chgear
are installed side-by-side, wherein the vacuuminsul ated 25 sw tchgear and
t he ai%-insdiatennsetinfgfancaieng, ehehtplaeklyinoananfied ahdoagp-
conductors which are

insulated bus bars for electrically connecting the switches

in each unit; and the vacuum-insulated switchgear and the
air-insulated switchgear are installed side-by-side,
wherein the vacuum-insulated switchgear and the air-

10 insulated switchgear are electrically connected through
flexible conductors which are provided between the solid-
insulated bus bars and the air-insulated bus bars.

Also, in order to achieve the second object, a
switchgear of the present invention is characterized by: a

15 switchgear having a vacuum-insulated switchgear comprising
switches having at least breaking and disconnecting
functions, each placed in a unit, and solid-insulated bus
bars for electrically connecting the switches in each unit;
an air-insulated switchgear comprising switches having at

20 least breaking and disconnecting functions, each placed in
a unit, and air-insulated bus bars for electrically
connecting the switches in each unit; and_the vacuum-
insulated switchgear and the air-insulated switchgear are
installed side-by-side, wherein the vacuum-insulated

25 switchgear and the air-insulated switchgear are



provi ded between the solid-insulated bus bars and the air- insulated bus
bars, and the length of the |long side of the vacuuminsulated switchgear is
shorter than the length of 5 the long side of the air-insulated swtchgear,
the air- insulated switchgear further conprising a case disposed in a space
created by side-by-side installation of the vacuum insul ated sw tchgear and
the air-insulated swtchgear, wherein the conductors and connections being
connected 10 between the conductors and the solid-insulated bus bars and
the air-insulated bus bars are disposed iIn-the case. The switchgear of the
present invention allows side-by- side installation of the air-insul ated
swi tchgear and the vacuuminsul ated switchgear since the insulation
di stance l5ebetwetecalleicommacted sthcoudgie condugtexs ughtchtareugh flexible
conductors for connecting the solid-insulated bus bars and the
ai r-insul atprovnideddrestwsem winensehid r bysntated i hssi| barsnaod sthecasrar e
different between these bus bars in the air-insulated switchgear and the
vacuum i nsulmswbht&d us thdmearandhtise ldmgh esenthe nbemg | ©hdé¢ act | thet es
i ntroduction of vacuuminsul ated switchgears. The length of the |ong side of
t he vacuum vacuwint fisukate¢d et clngehnt ei s ssisdoteerthdmanthdel érgh hobf t he
long side of the air-insulated switchgear nodule, so that a case 25 can be
di sposed i nthdéelapaceides caf echdyainsimshlated hewitéhgesar | ctigeaasrsi de by
side, in which case, the conductors and

insulated switchgear further comprising a case disposed in

a space created by side-by-side installation of the wvacuum-
insulated switchgear and the air-insulated switchgear,
wherein the conductors and connections being connected

10 between the conductors and the solid-insulated bus bars and
the air-insulated bus bars are disposed in the case.

The switchgear of the present invention allows side-by-
side installation of the air-insulated switchgear and the
vacuum-insulated switchgear since the insulation distance

15 between their bus bars can be easily adjusted through
flexible conductors for connecting the solid-insulated bus
bars and the air-insulated bus bars even when the required
insulation distances are different between these bus bars
in the air-insulated switchgear and the vacuum-insulated

20 switchgear. Thus, the present invention facilitates
introduction of vacuum-insulated switchgears.

The length of the long side of the vacuum-insulated
switchgear module is shorter than the length of the long
side of the air-insulated switchgear module, so that a case

25 can be disposed in the space created by installing the



connections of the solid-insulated bus bars and the air- insulated bus bars
are placed. Thus, no special space is needed for connecting the
vacuum i nsul ated switchgear and 5 the air-insulated switchgear. That is, the
present invention allows the side-by-side installation of the air-
I nsul ated switchgear and the vacuuminsul ated swi tchgear w thout increasing
the installation area. 10 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a
perspective view showi ng side-by-side installation of an air-insul ated
swi tchgear and a vacuum insul ated switcBgear in a first enbodi ment of the
swi tchgear of the present invention. 15 Fig. 2 is a perspective view of the
swtchgear in the first enbodi nent of the present invention viewed from
anot her angswltchgearg . siide Y. s3i¢s in perighcease. vikey cordngtors and
installation exanple of a connecting unit inside the air-insulated 20
swi t chgear ¢onnectionstofntheli sehidoinspbated t by cbarsfantctheratent
I nvention. Fig. 4 is a partially cutout perspective view show ng an
i nst al | ati obnsybaped bAs thers oarecklacedni (Thussi de spaaiadte spateris nsi de of
the vacuuminsul ated switchgear in 25 the first enbodi nent of the sw tchgear
of the preseerdéd -fonveonnesting gthgé vacuupainswlaped ssettcheear eandhowi ng
t he
5 the air-insulated switchgear. That is, the present
invention allows the side-by-side installation of the air-
insulated switchgear and the vacuum-insulated switchgear

without increasing the installation area.

10 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view showing side-by-side
installation of an air-insulated switchgear and a vacuum-
insulated switchgear in a first embodiment of the
switchgear of the present invention.

15 Fig. 2 is a perspective view of the switchgear in the
first embodiment of the present invention viewed from
another angle than Fig. 1.

Fig. 3 is a perspective view showing an installation
example of a connecting unit inside the air-insulated

20 switchgear in the first embodiment of the switchgear of the
present invention.

Fig. 4 is a partially cutout perspective view showing
an installation example of the connecting unit inside a
frame and an inside of the vacuum-insulated switchgear in

25 the first embodiment of the switchgear of the present



connecting unit adopted in the first enbodi nent of the sw tchgear of the
present invention. 5 Fig. 6 is a perspective view of the connecting unit
shown in Fig. 5 viewed from another angle adopted in the first enbodi nent
of the switchgear of the present invention. Fig. 7 is a partial perspective
view showing a connecting unit adopted in a second enbodi nrent of the 10
swi tchgear of the present invention. Fig. 8 is a perspective view show ng
side-by-side installation of air-insulated switchgears and a vacuum

i nsul ated switchgear in the second enbodPnent of the switchgear of the
present invention. 15 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS I n a
swi tchgear of the present invention with an easy configuration, the object

i s achi evedineeretidhat is to provide a switchgear which all ows easy

adj ustment of the 20 insulation distance between bus bars of the sw tchgears
requiring diffefegt %ntslatpanttiadtpecspedeiveenieweshobisg bhes, and al |l ows
side-by-side installation of an air- insulated swtchgear and a

vacuum i nsutainektsing aigistaradop tedaih ngg AiroS embadimdmeast ofhé he present

i nvention according to the - 10 first enbodi nent is described bel ow using
Figs. 1 to switdhgmar lofinthe® presqret sihreedntioi ews of the whol e si de-

5 Fig. 6 is a perspective view of the connecting unit
shown in Fig. 5 viewed from another angle adopted in the
first embodiment of the switchgear of the present invention.

Fig. 7 is a partial perspective view showing a
connecting unit adopted in a second embodiment of the
10 switchgear of the present invention.
Fig. 8 is a perspective view showing side-by-side
installation of air-insulated switchgears and a vacuum-
insulated switchgear in the second embodiment of the

switchgear of the present invention.

15
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
In a switchgear'of the present invention with an easy
configuration, the object is achieved here, that is to
provide a switchgear which allows easy adjustment of the
20 insulation distance between bus bars of the switchgears

requiring different insulation distances between their bus

bars, and allows side-by-side installation of an air-

insulated switchgear and a vacuum-insulated switchgear.
[Embodiment 1]

25 A switchgear of the present invention according to the



by-side installation structure of a vacuuminsulated swtchgear 2 and an
existing air-insulated swtchgear 1, 5 viewed fromdifferent angles. As
shown in the figures, 1 is an air-insulated swi tchgear. In the
air-insulated switchgear 1, switches (for exanple, a vacuum breaker) having
breaki ng and disconnecting functions are individually placed in air 10

I nside units, and the switches such as a vacuum breaker, placed in each
unit are electrically connected through air- insulated bus bars, although
not shown in the figures. On the othet Hand, 2 is a vacuumi nsul at ed
switchgear. In the vacuuminsulated switchgear 2, a vacuum container 15
contai ni ng a doubl e-break three-position vacuuminsulated switch and a

vacuum cont&iret embedimenly bs gdeserl bed shelew usirg coh®$ nell tat®- a single
body by epoxy casting and placed in a case as described in Fig. 5 of the

Pat ent DocunmentFigs. Theardi 2 caiee perapastiveaviewsbefikthe whdiei gidety
placed 20 in a plurality of units, are electrically connected through
sol i d-i nsulbyesiideisinstal latiore stouchureseof a edacummciysatated These
switchgears 1 and 2 are installed side by side and electrically connected
t hrough a cewhechgerr u2iand |an téwipttsenientosibeted swbtchkggah bf the | ong
side 25 of the vacuuminsulated switchgear 2 (in direction L in - 11 Figs.
1 and 2) i sviéwed efromatifferemhgamgbést he | ong side of the air-insul ated
switchgear 1; therefore, when the
As shown in the figures, 1 is an air-insulated
switchgear. In the air-insulated switchgear 1, switches
(for example, a vacuum breaker) having breaking and
disconnecting functions are individually placed in air
10 inside units, and the switches such as a vacuum breaker,
placed in each unit are electrically connected through air-
insulated bus bars, although not shown in the figures. On
the other hand, 2 is a vacuum-insulated switchgear. In the
vacuum-insulated switchgear 2, a vacuum container
15 containing a double-break three-position vacuum-insulated
switch and a vacuum container containing a grounding_switch
are combined into a single body by epoxy casting and placed
in a case as described in Fig. 5 of the Patent Document 1.
The switches such as a vacuum beaker, individually placed
20 in a plurality of units, are electrically connected through
solid-insulated bus bars in the vacuum-insulated switchgear
2. These switchgears 1 and 2 are installed side by side and
electrically connected through a connecting unit.

In the present embodiment, the length of the long side

25 of the vacuum-insulated switchgear 2 (in direction L in



switchgears 1 and 2' are installed side by side, a space is created by the
| ong side of the vacuuminsul ated switchgear 5 2 for the | ength shorter than
the air-insulated switchgear 1, in which space, a case 4 is disposed to
pl ace the connecting unit therein. The connecting unit, which is to be
described in detail |l|ater, overall conprises: a first solid-insulated bus
bar 10 11 connected to a connecting bus bar pulled out fromthe top of the
vacuum cont ai ner, connected to the vacuum breaker of the vacuumi nsul ated
swi tchgear 2; a second solid-insul ated bls-bar 12 connected to the first
solid- insulated bus bar 11, a part of the second solid-insulated 15 bus bar
12 extends inside the case 4; and a flexible, third solid-insulated bus bar
17 connect eétlig®. theasd@cdhdis oshaortenstihan ethédukeaith 10f f tlven 1oy deiddée case
4, and also connected to a connecting bus bar fromthe air-insul ated
SW t chgear df @te Taircimswebated switchgedar ohedtldmefors, delseni tieel i N det al
using Figs. 5 and 6. In the figures, 11 is one of the first solid-insulated
bus bars ofswitclegediesels a&xd endang iwstabhédl $ide odme shde pfawbpade i ssfi xed
to the vacuum breaker of the vacuuminsul ated switchgear 2, the 25 other
end of whi drestedriectlesl Tang sidé dof nshe at@chium1Pnswbaned t switdlgeannect ed
to a bus bar vertically pulled out fromthe top of the vacuum contai ner.
The omposi t2 #oxl the length shorter than the air-insulated switchgear
1, in which space, a case 4 is disposed to place the
connecting unit therein.
The connecting unit, which is to be described in detail
later, overall comprises: a first solid-insulated bus bar
10 11 connected to a connecting bus bar pulled out from the
top of the vacuum container, connected to the vacuum
breaker of the vacuum-insulated switchgear 2; a second
solid-insulated bus bar 12 connected to the first solid-
insulated bus bar 11, a part of the second solid-insulated
15 bus bar 12 extends inside the case 4; and a flexible, third
solid-insulated bus bar 17 connected to the second solid-
insulated bus bar 12 from inside the case 4, and also
connected to a connecting bus bar from the air-insulated
switchgear 1.
20 The connecting unit mentioned above is described in
detail using Figs. 5 and 6. In the figures, 11 is one of
the first solid-insulated bus bars of three phases
extending horizontally, one end of which is fixed to the

vacuum breaker of the vacuum-insulated switchgear 2, the

25 other end of which is connected to a solid-insulated



the first solid-insulated bus bar 11 fromthe solid- insulated connection 13
I s connected, for exanple, to 5 another vacuuntinsul ated sw tchgear not
shown in the figures. This first solid-insulated bus bar 11 can rotate in
a horizontal plane with the solid-insulated connection 13, centering the
I nner conductor of the connection 13. Next, a second solid-insul ated bus bar
12 horizontally 10 extends to the direction orthogonal to the vertical
direction (crossing direction over the first solid- insulated bus bar 11) of
the solid-insulated connection 13 fixed ¥® the first solid-insulated bus bar
11; one end of the second solid-insulated bus bar 12, on top of the solid-
15 insul ated connection 13, is an upper solid-insul ated connection 14
di sposed veconmedtion o0l3 heomnxéebed ngo alibwsthan wértheatkyopalled out
solid-insul ated bus bar 12 and fixed to the second solid-insul ated bus bar
12; and t hefroecdne sop | of | tisell waeuumusomtaindér caTheotopipodirtea ei@ fodt | zont al
pl ane with the upper solid-insulated connection 14, centering the inner
conduct or ofhé¢ heirsthnsclidnidsuldsed cses i thex] Abofeomt tiee f sok1d-
solid-insul ated bus bar 11 and the second solid-insulated bus bar 12, with
the solid-imsulated comecticom 13 bsdcémeecippd) Sortiexampslé atto 25,
connection 14, are connected rotatably in the horizontal 13 pl ane,
respecs i vel gnothelr i vacaant i wen 14 ted sewbtchgedr dnot nshibwih eiln btisebar 12 is
fixed to a solid-insul ated

figures. This first solid-insulated bus bar 11 can rotate

in a horizontal plane with the solid-insulated connection
13, centering the inner conductor of the connection 13.
Next, a second solid-insulated bus bar 12 horizontally
10 extends to the direction orthogonal to the vertical
direction (crossing direction over the first solid-
insulated bus bar 11) of the solid-insulated connection 13
fixed to the first solid-insulated bus bar 11; one end of
the second solid-insulated bus bar 12, on top of the solid-
15 insulated connection 13, is an upper solid-insulated
connection 14 disposed vertically to the extending
direction of the second solid-insulated bus bar 12 and
fixed to the second solid-insulated bus bar 12; and the
second solid-insulated bus bar 12 can rotate in a
20 horizontal plane with the upper solid-insulated connection
14, centering the inner conductor of the connection 14.
As described above, the first solid-insulated bus bar
11 and the second solid-insulated bus bar 12, with the
solid-insulated connection 13 and the upper solid-insulated

25 . connection 14, are connected rotatably in the horizontal
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connection 15 di sposed vertically to the extending directing of the second
solid-insulated bus bar 12 at the 5 opposite end fromthe solid-insul ated
connection 14; and an upper solid-insulated connection 16 is di sposed on
top of the solid-insulated connection 15. This upper solid- insulated
connection 16 is fixed to a solid-insulated cable 17 which is the third
solid-insul ated bus bar extending in 10 a horizontal direction. The
solid-insulated cable 17 as the third solid-insulated bus bar has, for
exanpl e, a stranded copper wire as its Ldmer conductor for flexibility,
which wre is covered with insulating rubber such as silicone rubber for
exanpl e, which insulating rubber is further 15 covered with conductive
rubber at g@laumed petspedtdivelyhumnterim@sdittieonsoltihe iseadmat exblciginect i on 15
and the second solid-insulated bus bar 12, and the solid-insul ated

connect i on ih&uwdad eidhduso lhat i1r2s vlsatfeickesh e al cdriel riotsatlatlesl cent eri ng t he

I nner conductors of the connections 20 15, 16; and the second

sol i d-i nsulcaneddiionbars A spodedherersdldad-liynshd athed ecetidmlibg with t he
solid-insulated connection 15 and the solid-insul ated connection 16, are
rot at abl e idiredtdnq @ft ahepls@vond esldd-insulatEie dusvyar gar tatofthehe
solid-insulated connection 15 is connected to 25 an insulator 19, and the

| oner spart opposite R From thd Solild inswletdd cbrned i riagye adfd Anpport ed
by inside of the case 4.

upper solid-insulated connection 16 is disposed on top of
the solid-insulated connection 15. This upper solid-
insulated connection 16 is fixed to a solid-insulated cable
17 which is the third solid-insulated bus bar extending in

10 a horizontal direction. The solid-insulated cable 17 as the
third solid-insulated bus bar has, for example, a stranded
copper wire as its inner conductor for flexibility, which
wire is covered with insulating rubber such as silicone
rubber for example, which insulating rubber is further

15 covered with conductive rubber at ground potential.

Furthermore, the solid-insulated connection 15 and the

second solid-insulated bus bar 12, and the solid-insulated
connection 16 and the solid-insulated cable 17 are
rotatable centering the inner conductors of the connections

20 15, 16; and the second solid-insulated bus bar 12 and the
solid-insulated cable 17, with the solid-insulated
connection 15 and the solid-insulated connection 16, are
rotatable in a horizontal plane, respectively. The lower

part of the solid-insulated connection 15 is connected to

25 an insulator 19, and the lower part of the insulator 19 is



On the other hand, the opposite end of the solid- insulated cable 17 from
the solid-insulated connection 16 5 is connected to an air-insul ated
termnal 21 having a pleated structure nade of insulating material around
the inner conductor; and an insulation distance required in air 1is
mai nt ai ned between each air-insulated termnal 21 of three phases. The
air-insulated termnal 21 is connected to 10 an i nner naked bus bar
conductor inside the air-insulated swi tchgear 1 through a connecting
conductor 22. Each of the first solid-inkhlated bus bars 11, the second
solid-insul ated bus bars 12, the solid-insulated connections 13, 14, 15,
and 16, and the solid-insulated 15 cables 17, is solid-insulated such that
its conductBixed teoyefixing tframs 2 Qtsuppoxiddrby uthsibde 90f | tamecasdber for
exanple, and is further covered with conducting rubber to be at ground
potential. ©n the other hand, around each air- insulated termnal 21 is not
at ground potential, but to be 20 at an internedi ate potential. Installation
| ocati on of eachnpth¢ othéhehandnetheée ngpposite desdrobethebsekidhen the
air-insulated switchgear 1 and the vacuuminsul ated switchgear 2 are
instal |l ed simslptedickbles Uestrometheissolid+ OssuBated cdondctisorshbéwn in the
figures, the first solid-insulated bus - 15 bars 11 are disposed fromthe
sol i d-8 nsul 3¢ ezbrooeuisad | Dynsan 18i exiresull afged ricemmireal ol diavireg vaacuum
cont ai ner of the

pleated structure made of insulating material around the

inner conductor; and an insulation distance required in air
is maintained between each air-insulated terminal 21 of
three phases. The air-insulated terminal 21 is connected to

10 an inner naked bus bar conductor inside the air-insulated
switchgear 1 through a connecting conductor 22.

Each of the first solid-insulated bus bars 11, the
second solid-insulated bus bars 12, the solid-insulated
connections 13, 14, 15, and 16, and the solid-insulated

15 cables 17, is solid-insulated such that its conductor is
covered with insulating rubber such as silicone rubber for
example, and is further covered with conducting rubber to
be at ground potential. On the other hand, around each air-
insulated terminal 21 is not at ground potential, but to be

20 at an intermediate potential.

Installation location of each part of the connecting
unit described above when the air-insulated switchgear 1
and the vacuum-insulated switchgear 2 are installed side by
side is described using Figs. 3 and 4.

25 As shown in the figures, the first solid-insulated bus



i . i

vacuum i nsul ated switchgear 2, to outside of the vacuum insul ated

sw t chgear

2, and are connected, for exanple, to 5 another adjacent

vacuum i nsul ated switchgear. On the other hand, the second solid-insul ated
bus bars 12 are disposed frominside the vacuuminsul ated sw t chgear

partially

case 4. Furthernore,

into the case 4, and are supported by the fixing frame 20

inside the case 4 into the air-insulated sw tchgear 1; and the
air-insulated termnals 21 to be connmect®dto each end of the
solid-insul ated cables 17 are connected to the naked bus bar conductors
i nside the air- insulated switchgear 1 through the connecting conductors 22.
15 In Fig. bAr8011 saxe cdidmysedl firom shppoolid-oindubatad eonBéctBenss a
current transfornmer for neasurenent, 33 is a current transforner for

protection,larekiadndirg tfiom atlee  idors poi ethe ngacleurh heoviseciner | oS utlad ed

sw t chgear

air- insulated swwtchgears 1. This facilitates introduction of

2
in the

the solid-insulated cables 17 10 are di sposed from

2 nmodul e. As described above, the present enbodinent allows the
20 vacuum ivesedumi-eith vl 4 tdd)eswitichgedre 2 nstal deids sdeleobHytise deacwari-h t he
existing air-insulated switchgear 1 by using the above connecting unit;

t hus, the viamulate® wwiltthgedt chgend £reatomeedttdd odfwedexammld het®Xi sting

25 the

vacuurg i nsredtgtes vad fa@sst Sracud®- idsuldieedraserdhesdodi antchet A heiner
conductor of the solid-insulated cable 17 is nmade with, for exanple,

10

15

20

25

hand, the second solid-insulated bus bars 12 are disposed
from inside the vacuum-insulated switchgear 2 partially
into the case 4, and are supported by the fixing frame 20
in the case 4. Furthermore, the solid-insulated cables 17
are disposed from inside the case 4 into the air-insulated
switchgear 1; and the air-insulated terminals 21 to be
connected to each end of the solid-insulated cables 17 are

connected to the naked bus bar conductors inside the air-

a

insulated switchgear 1 through the connecting conductors 22.

In Fig. 4, 30 is a cable, 31 is a support for the cable

30, 32 is a current transformer for measurement, 33 is a
current transformer for protection, and all of them are
disposed inside the vacuum-insulated switchgear 2 module.
As described above, the present embodiment allows the
vacuum-insulated switchgear 2 to be installed side by side
with the existing air-insulated switchgear 1 by using the
above connecting unit; thus, the vacuum-insulated
switchgears 2 can be introduced into the existing air-
insulated switchgears 1. This facilitates introduction of

the vacuum-insulated switchgears.



stranded copper wire for flexibility, the wire is covered wth insulating
rubber such as silicone rubber for exanple, 5 and the insulating rubber is
further covered with conductive rubber at ground potential. From above,
even when the insulation distance between the naked bus bar conductors
inside the air-insulated switchgear 1 is long and the insulation distance
bet ween 10 the solid-insul ated bus bars inside the vacuumi nsul at ed
switchgear 2 is short, a difference in the insulation distances between the
bus bars can be adjusted by the flexibl¥ solid-insulated cables 17 and by
i ncreasingly expanding the insulation distance between the bus bars from 15
the vacuuminsul ated swtchgear 2 toward the air-insulated sw tchgear 1. In
this way, the bim bhesphesenty enbddiment, i bhel inhen genfudtoranfbthe
connected. As a result of this connectability of the bus bars having
different isslidiinsulatedociblei He-by-made withal fori exanple hea
vacuunti nsul ated 20 switchgear 2 and the air-insulated swtchgear 1 has
become posstbirded nceppiér i wire i fiox hiel gx Bsbht tenbbhié mehte &% ncevehedi nner
conductors of the above bus bars or cables are solid- insulated, no
di el ectri c widaktoswlaking ocebbenhswch has rs Phiconea | zubber df ot aexasp be £
decreased; thus space can be saved. - 17 Furthernore, in the present
enbodiSent ,ang the cimswlawng i nshibert etls shutthep aceveredi withence sizes to be
conbi ned

conductive rubber at ground potential.

From above, even when the insulation distance between
the naked bus bar conductors inside the air-insulated
switchgear 1 is long and the insulation distance between

10 the solid-insulated bus bars inside the vacuum-insulated
switchgear 2 is short, a difference in the insulation
distances between the bus bars can be adjusted by the
flexible solid-insulated cables 17 and by increasingly
expanding the insulation distance between the bus bars from

15 the vacuum-insulated switchgear 2 toward the air-insulated
switchgear 1. In this way, the bus bars having different
insulation methods can be connected. As a result of this
connectability of the bus bars having different insulation
methods, side-by-side installation of the vacuum-insulated

20 switchgear 2 and the air-insulated switchgear 1 has become
possible.

In addition, in the present embodiment, since the inner
conductors of the above bus bars or cables are solid-
insulated, no dielectric breakdown will occur when their

25 insulation distances are decreased; thus space can be saved.
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together (in this enbodinent, the vacuuminsulated sw tchgear 2 is nade
smaller than the air-insulated 5 switchgear 1), a surplus space is created
by the smaller switchgear, in which space the connecting unit can be
installed as in the present enbodi nent. Since no specific space for
installing the connecting unit (an installation portion) is needed, the
present enbodi nent can save space 10 overall. In addition, since the
present enbodi nent uses the solid-insulated connections 13, 14, 15, and 16
which are rotatable with solid-insulated bus bars, when a layout is to be
changed, the first solid-insulated bus bars 11, the 15 second
solid-insul ated bus bars 12 or the solid-insulated cables 17 can be
instal | ed at anjunbigéemoénea hortkzenprésent rembodhmehi sbynaltawisgf teedom i n
design or production. The solid-insulated bus bars are nmade up fromnot only
a single butnsatated switchgeandiobfitdbiferfemes t$htes bus RO dembined t he

| i ke, so the nost suitable structure, for exanple, a flexible structure or
a pl eated stogether, (tarthie ewetinent orthyevacpamtinsutabednore, since
each air- insulated termnal 21 has a pleated structure made of insulating
mat eri al , tswitclsgeat i 2nislinddacenal bert ethdry thee £2br+imssthibaoed bet ween t he
naked bus bar conductor inside the - 18 air-insulated swtchgear 1 and the
conducd i ng swibbehgedr the, acurpluspdcs tabtrededtbyrthedsmalbeti al , can
be

switchgear, in which space the connecting unit can be

installed as in the present embodiment. Since no specific

space for installing the connecting unit (an installation

portion) is needed, the present embodiment can save space
10 overall.

In addition, since the present embodiment uses the
solid-insulated connections 13, 14, 15, and 16 which are
rotatable with solid-insulated bus bars, when a layout is
to be changed, the first solid-insulated bus bars 11, the

15 second solid-insulated bus bars 12 or the solid-insulated
cables 17 can be installed at any angle in a horizontal
direction. This increases freedom in design or production.

The solid-insulated bus bars are made up from not only
a single bus bar but from a combination of multiple bus

20 bars and the like, so the most suitable structure, for
example, a flexible structure or a pleated structure, can
be selected for every part. Furthermore, since each air-
insulated terminal 21 has a pleated structure made of
insulating material, the insulation distance created by the

25 insulator between the naked bus bar conductor inside the



extended corresponding to the length of the pleats; thus even when the
total length of the air-insulated termnal 21 5 is shortened,
short-circuiting can be prevented. This is advantageous in conponent size
reduction. [Enbodi nent 2] A switchgear of the present invention according to
the second enbodi ment is described using Figs. 7 and 8. In this 10
enbodi nent, as shown in Fig. 8 a vacuuminsul ated swtchgear 2 is
sandwi ched between two air-insulated switchgears 1 and 51 in side-by-side
install ati on. The connection between thel&acuuminsul ated switchgear 2 and
the air-insulated swtchgear 1 in this enbodinent is 15 the sane as the
enbodi nent 1 descri bed above, thus the descriptionis omtted. Only the
connect i on diat~vigsnldized ewiichgemul hitagdl sthe ctarehrct2irmndrubize i of | tisall at ed
switchgear 51 is explained here. The vacuuminsul ated switchgear 2 and the
ai r-insul atsdl i @0irssu Xategb aralblle | 7 tdte gresshtpatdrodiadkentcan ebeel ectrically
connected through a connecting unit inside a case 4. The connecting unit in
t he presentexsrdioiEdresurrespaiding uredthes Yerdtdw oflhdie isleatss shidws i n Fi g.
7, an upper solid-insulated connection 63 is disposed on the upper part 25
of a soli d-evesulwtiead o nasta ol digth hef oo Aair- Niglel dtrteadn tedRinagl 21
solid-insul ated connection 15), to which, one end of a flexible
sol i d§ nsuliad eshcxidreed,/ difodft xeikrdwitireg sdrn tbe prevented. This is
advantageous in component size reduction.
[Embodiment 2]
A switchgear of the present invention according to the
second embodiment is described using Figs. 7 and 8. In this
10 embodiment, as shown in Fig. 8, a vacuum-insulated
switchgear 2 is sandwiched between two air-insulated
switchgears 1 and 51 in side-by-side installation.
The connection between the vacuum-insulated switchgear
2 and the air-insulated switchgear 1 in this embodiment is
15 the same as the embodiment 1 described above, thus the
description is omitted. Only the connection between the
vacuum-insulated switchgear 2 and the air-insulated
switchgear 51 is explained here.
The vacuum-insulated switchgear 2 and the air-insulated
20 switchgear 51 in the present embodiment are electrically
connected through a connecting unit inside a case 4.
The connecting unit in the present embodiment is
structured as follow. That is, as shown in Fig. 7, an upper

solid-insulated connection 63 is disposed on the upper part

25 of a solid-insulated connection 16 (the opposite side from



I nsul ated connection 16 to be rotatable in a horizontal plane as a single
part; and the solid-insulated connection 5 63 is fixed to a solid-insul ated
cable 67 having the same structure as the solid-insulated cable 17,
di sposed inside the case 4, and is rotatable in a horizontal plane with the
solid-insul ated cable 67, centering the inner conductor of the connection
63. 10 On the other hand, the other end of the solid-insulated cable 67 is
connected to an air-insulated termnal 71 having an insulating pleated
structure around, and the required imsult%tion distance in air is ensured
between the adjoining air-insulated termnals 71. These air-insulated 15
termnals 71 are connected to naked bus bar conductors inside the
ai r-insul atedcaslid-crypalratsad tdormedtioamndk) i e wuichictans éd dhea
solid-insul ated cable 67, in the sanme way as the solid-insulated cable 17
in the firsklestidold nenkid+nswlated Zabls ul Atiesl Bixdd tthatthe sso ik
conductor nmade with, for exanple, a stranded copper wire for flexibility is
covered winsulkstdditconmnecticn Micto dwe sidtiattalele ultbea Harizomigl e, and
further covered with conducting rubber for grounding. The solid insulating
connecti on plane anla dimypld giark suaid 25hd ledl id-simsnchiddreormneomyvissed Wt h
I nsul ating rubber such 20 as silicone rubber for exanple, and further
covered wité8 isonflisdd nig raibdoeki d-gmsrlatret neabXan 6 hehatirey teedsames ound
structure as the solid-insulated cable 17, disposed inside
the case 4, and is rotatable in a horizontal plane with the
solid-insulated cable 67, centering the inner conductor of
the connection 63.
10 On the other hand, the other end of the solid-insulated
cable 67 is connected to an air-insulated terminal 71
having an insulating pleated structure around, and the
required insulation distance in air is ensured between the
adjoining air-insulated terminals 71. These air-insulated
15 terminals 71 are connected to naked bus bar conductors
inside the air-insulated switchgear 51 through connecting
conductors 72.
The solid-insulated cable 67, in the same way as the
solid-insulated cable 17 in the first embodiment, is solid-
20 insulated such that its inner conductor made with, for
example, a stranded copper wire for flexibility is covered
with insulating rubber such as silicone rubber for example,
and further covered with conducting rubber for grounding.

The solid insulating connection 63 is solid-insulated such

25 that its conductor is covered with insulating rubber such
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the air-insulated terminal 71 is not grounded, but to be at an internedi ate
potential. 5 According to such structure of the present enbodi nent, not
only the sanme effects as in the enbodinent 1 can be achieved but also the
vacuum i nsul ated switchgear can be installed side by side with a plurality
of air-insulated swtchgears. 10 - 21 - WHAT IS CLAIMED IS 1. Sw tchgear
havi ng a vacuuminsul ated switchgear conprising swtches having at | east
breaki ng and di sconnecting functions, each placed in a unit, and solid 5
i nsul ated bus bars for electrically condkting the switches in each unit;
an air-insul ated switchgear conprising switches having at |east breaking
and di sconnecting functions, each placed in a unit, and air-insul ated bus
bars for elactgiildaidne Iabdmmedoin rexranpleswidroheBun theeaotovered wiih t he
vacuum i nsul ated switchgear and the air-insulated sw tchgear are installed
Si de- by- si dsmynduiueriaigy idbbemdiomgrnmuriditreyl s@nt ¢hge at hemd hiaind ,alaroundsul at ed
switchgear are electrically connected through 15 flexible conductors which
are provi dathéetiveamsidimated itbrmimdlatzd imisndiargramtidde mit -torhd aited bus
bars. 2. Switchgear having a vacuuminsul ated sw t chgear

an intermediate potential.

5 According to such structure of the present embodiment,
not only the same effects as in the embodiment 1 can be
achieved but also the vacuum-insulated switchgear can be
installed side by side with a plurality of air-insulated
switchgears.

10




conprising switches having at |east breaking and disconnecting functions,
each placed in a unit, and solid 20 insulated bus bars for electrically
connecting the switches in each unit; an air-insulated sw tchgear
conprising switches having at |east breaking and di sconnecting functions,
each placed in a unit, and air-insulated bus bars for electrically 25
connecting the switches in each unit; and 22 the vacuuminsul ated
swi tchgear and the air-insul ated smﬁtghgﬁa[ are installed side-by-side,
wherein the vacuuminsul ated sw t chgear d the air- insulated sw tchgear
are electrically connected through 5 conductors which are provi ded between
the solid-insulated bus bars and the air-insulated bus bars, and the |l ength
of the IonHHQ?dESOFLPEEEQaéﬁun}insulated switchgear is shorter than the
| ength of the long side of the air-insulated switchgear, 10 the
ai r-insul ated svi-t chgEEFNEERT HRAVIRGPR| YRAYUR-ERSH1aYpdpsYdgchaearspace
created by side-by-side installation of the vacuuminsul ated sw tchgear and
the air-insGPEPE#SinG; FWALERLS RA¥ABPnathdeashdbEegkdngn@ndonnecti ons being
connected 15 between the conductors and the solid-insulated bus bars and
the air-ins8iaceanpasipgr SupcEiansposaghi plagedcddea Ynithe add seERdbar
according to Caim2,
5 insulated bus bars for electrically connecting the switches
in each unit;
an air-insulated switchgear comprising switches having
at least breaking and disconnecting functions, each placed
in a unit, and air-insulated bus bars for electrically
10 connecting the switches in each unit; and
the vacuum-insulated switchgear and the air-insulated
switchgear are installed side-by-side,
wherein the vacuum-insulated switchgear and the air-
insulated switchgear are electrically connected through
15 flexible conductors which are provided between the solid-
insulated bus bars and the air-insulated bus bars.
2. Switchgear having a vacuum-insulated switchgear
comprising switches having at least breaking and
disconnecting functions, each placed in a unit, and solid-
20 insulated bus bars for electrically connecting the switches
in each unit;
an air-insulated switchgear comprising switches having
at least breaking and disconnecting functions, each placed

in a unit, and air-insulated bus bars for electrically

25 connecting the switches in each unit; and



[
wherein the conductor for connecting the solid- insulated bus bar and the
air-insulated bus bar is flexible 20 conductor. 4. The sw tchgear according
to Cdaim1, wherein an inner conductor of the solid-insulated bus bar is
covered with solid insulating material, around which nmaterial is maintained
at ground potential, and the 25 conductor is a flexible conductor which
conprises a - 23 stranded i nner conductor covered with solid insulating
material, around which material is naintained at ground potential. 5. The
swi t chgear according to Claim3, 5 whet e#f an inner conductor of the
solid-insul ated bus bar is covered with solid insulating material, around
which material is maintained as ground potential, and the flexible
conduct or conprthesvacuumahnsdlakadr svbhaheear andvéhedaiwrtAnsvlpged
insulating material, around which 10 material is maintained at ground
potenti al . switahgeaniaxegirgtatteddsidetbycsiden 4, wherein the flexible
conductor covered with solid insulating material is connected with a
connecting conduereincthacvacdumoinsnifeddbawibahgeandantdothenatire 15
air-insul ated switchgear through an air-insulated termnal, around which
term nal isimenlatedhtswiechgeayranadepectnically gonneetedi thhgegh accordi ng
to Caimd4,
5 conductors which are provided between the solid-insulated
bus bars and the air-insulated bus bars, and the length of
the long side of the vacuum-insulated switchgear is shorter
than the length of the long side of the air-insulated
switchgear,
10 the air-insulated switchgear further comprising a case
disposed in a space created by side-by-side installation of
the vacuum-insulated switchgear and the air-insulated
switchgear,
wherein the conductors and connections being connected
15 between the conductors and the solid-insulated bus bars and
the air-insulated bus bars are disposed in the case.
3. The switchgear according to Claim 2,
wherein the conductor for connecting the solid-
insulated bus bar and the air-insulated bus bar is flexible
20 conductor.
4. The switchgear according to Claim 1,
wherein an inner conductor of the solid-insulated bus
bar is covered with solid insulating material, around which

material is maintained at ground potential, and the

25 conductor is a flexible conductor which comprises a



wherein the solid-insulated bus bar is installed rotatably in a horizontal
pl ane centering the inner 20 conductor. 8. The switchgear according to
Claim 6, wherein the air-insulated term nal has a pleated insulator
covering the inner conductor. 9. The switchgear according to Caiml, 25
wherein, to the vacuuminsul ated swtchgear in the 24 opposite side from
the installation of the air-insulated sw tchgear, another air-insul ated
switchgear is installed for electrically connected to the vacuumi nsul ated
swi t chgear through another flexible soli 3insulated 5 conductors. 10. The
swi tchgear according to Claim2, wherein, to the vacuuminsul ated sw tchgear
in the opposite side fromthe installation of the air-insul ated

swi t chgear , SEhea@ed iprernconduetosvro¥agedrwithi aalifd| éasuleting

el ectrically connected to the vacuuminsul ated sw tchgear through anot her

fl exi bl e sonaterhal) apreund owaieh onaterial Algamaintaknefaptdgsenndhgear
conpri sing vacuum sw tches having at |east breaking and di sconnecting 15
functions, Reke¢nplated in a unit, and solid-insulated bus bars for

electrically connecting the vacuum switches in each unit;
5. The switchgear according to Claim 3,

5 wherein an inner conductor of the solid-insulated bus
bar is covered with solid insulating material, around which
material is maintained as ground potential, and the
flexible conductor comprises a stranded inner conductor
covered with solid insulating material, around which

10 material is_maintained at ground potential.
6. The switchgear according to Claim 4,
wherein the flexible conductor covered with solid
insulating material is connected with a connecting
conductor connected to a naked bus bar conductor in the
15 air-insulated switchgear through an air-insulated terminal,
around which terminal is not maintained at ground potential.
7. The switchgear according to Claim 4,
wherein the solid-insulated bus bar is installed
rotatably in a horizontal plane centering the inner
20 conductor.
8. The switchgear according to Claim 6,
wherein the air-insulated terminal has a pleated
insulator covering the inner conductor.
9. The switchgear according to Claim 1,

25 wherein, to the vacuum-insulated switchgear in the



wherein the vacuuminsul ated switchgear is provided with another
solid-insulated bus bars for electrically 20 connecting to an air-insul ated
swi t chgear having air insulated bus bars, and the another solid-insul ated
bus bars are flexible bus bars.

opposite side from the installation of the air-insulated
switchgear, another air-insulated switchgear is installed
for electrically connected to the vacuum-insulated
switchgear through another flexible solid-insulated
5 conductors.
10. The switchgear according to Claim 2,
wherein, to the vacuum-insulated switchgear in the
opposite side from the installation of the air-insulated
switchgear, another air-insulated switchgear is installed
10 for electrically connected to the vacuum-insulated
switchgear through another flexible solid-insulated
conductors.
11. A vacuum-insulated switchgear comprising vacuum
switches having at least breaking and disconnecting
15 functions, each placed in a unit, and solid-insulated bus
bars for electrically connecting the vacuum switches in
each unit;
wherein the vacuum-insulated switchgear is provided
with another solid-insulated bus bars for electrically
20 connecting to an air-insulated switchgear having air-
insulated bus bars, and the another solid-insulated bus

bars are flexible bus bars.



