- 1 - TITLE OF THE | NVENTI ON SW TCHGEAR BACKGROUND OF THE | NVENTI ON
5[Field of the Invention] The present invention relates to
switchgears, and in particular, to switchgear suitable for nultiple,
parallel installation (hereinafter, referred to as side-by-side
installation) of a vacuuminsul ated switchgear to an 10exi sting
air-insul ated switchgear. [Description of Related Art] Power
receiving facilities are provided with switchgears which include a
circuit breaker for cutting off |oad currént or accident current, a
di sconnecting switch 15and a grounding switch for ensuring workers'.
safety during | oad mai ntenance checks, a detector for detecting

syst em vol t agel E QFr &l INYENTEORcti ve rel ay, and so on. There
are a wide variety of insulation nmethods for switchgears. In addition
to a convent i DHRCHGEAR nsul at ed 20nodul e and a cubi cl e-type
gas-insul ated switchgear (@ S) which uses SF6 gas as an insulating
gas, switchgears of a solid insulation type, conpressed-air

i nsul ati on téfe and total vacuum.insul ation type are being devel oped

in recent yedtACKGRGYNR OFchBBi RYVENTHEN i r onnent al responsi veness.

25Whi | e each component, i.e., the breaker, disconnectin
5 m)[Field of the Invention] 9

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
lcad 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-alr insulation type, and
total vacuum insulation type are being developed in recent
yvears from a viewpoint of environmental responsiveness.

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



- 2 - switch, and grounding switch, is-being acgceleratingly

m niaturized by using the variety of insulation nethods nentioned
above, the follow ng vacuumi nsul ated swi tchgear has been proposed,

i n which a doubl e-break three-position 5S5vacuumi nsul ated switch
havi ng breaking and di sconnecting functions and a vacuumi nsul at ed
grounding switch are conmbined into a single body by epoxy casting
(for exanple, see Patent Docunent 1.) The vacuumi nsul ated sw tchgear
menti oned above has a 10unit inside its case, in which unit, a vacuum
cont ai ner containing the doubl e-break thrieé-position vacuum switch
havi ng breaki ng and di sconnecting functions, and a vacuum cont ai ner
containing the switch having a grounding functjon are conbined into a
singl e body BYiEEBxyaRAITHTIBG FYitshnel$ Peinghiansiedigratdnglini ghly

reliable, the, vacuum ipsul ated switchgear. can_neet the requirenpents
for sl | er, MERURTEFL2efh Pheii Do, theCPAELep|f (I oD REbaPTEn

éiﬁ%hhii f iai ﬁsaﬁﬁé%ﬂ?éqe‘@% ﬁ&hﬁgiﬁﬁﬁﬁ%gﬁé e oA SvitChaeor

of Toad and BERrREPRPRGRA ore HEEERA ST e (Tirseceo b
t t 1.0 1

requi r oftent s SRR R L B RRR, nATER) iyl f Bpepnpegring

mai ntenance, £ 300 { Y dhd WP adddnt i A001dfed Yrbunding 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



- 3 - distribution system planning, the aspects of controlling a
breaker, di sconnecting switch, and grounding swi tch making up the
power receiving facility as well as of nonitoring and neasuri ng

vol tage and current nust al so be taken into 5consi deration. 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 investnent cost for

installation. 10Being small, |ightweight3 -and highly reliable, the
vacuum insul ated sw tchgear described above can flexibly neet
vari ous needs of the users. In the distribution system pl anni ng,

users may régeestibaeyon nsystdratplemninagdi thenakpediss adft atdmirolandgoa
15rel ocation of a variety of switchgears. Especially for new

i nstal | ati obrekkew, t ¢ hgecnrssciiiglg &witehi,t ahdearsundind eswsittodt abkdng
can be newy installed at once due to a financial reason. This forces
only a few i tbhgpawertvedmiving dlalcdd idy Abrwell |as tdf momdd®riog in
a case of 20additional installation of switchgears, the vacuum

i nsul at ed swndchgaausing syoli@gspang: corsent unnentalsaikeh tekient ingo
air-insul ated switchgears. In other words, the vacuumi nsul at ed

swi t chdear s capgigeraklomased in, replacing the existing air-insul ated

sw tchgears, as_the recent 25vacuuminsul ated swi tchgears, using a
hi gh insul ati onI® this case, the key point is how to reduce

installation space for the above components and for wvarious
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



- 4 - performance of vacuum have been devel oped to be snaller than
the air-insul ated swtchgears. Here, the vacuumi nsul at ed

swW tchgear neans a sw tchgear having switches such as a vacuum
breaker, each 5placed individually in a plurality of units, are

el ectrically connected by solid-insulated bus bars; and the

air-insul ated swi tchgear neans a sw tchgear having switches such as a
vacuum br eaker, each placed in each unit, are electrically connected
by air-insulated bus bars. 10Patent Docugent 1. Japanese Patent
Application Laid- open No. 2006-238522 SUMVARY OF THE | NVENTI ON
However, in such swi tchgear installation, the 15switchgear is nore

i kely to bepdrfirfianed sfdeabyud deawd tHeeilideivpllopedhesd sav smdIgeat S
rather than to be installed stand-al one. Replacing all air-insulated
SW t chgear s thet alhlecdisi-deshyasedeswitdigearsuum i nsul at ed swi tchgears
at once woul d cost too much, which hinders the introduction 20of
vacuunt i nsul at edHeswd .t dhgexasnum-insy hataltliswidichgehenmaans a
vacuum i nsul ated switchgear is to be installed side by side with an
ai r- i nsul at exWigwihgehgebayvingi seltdieesisudhnas| at vdcawn t ktepdear haaahg
connecting bus bars made with air-insul ated naked conductors,

requi rés a Jolasieg Anddvadnahlyli B andelureliganofhenstsneard ng bus

bars,
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
maltiple 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, regquires a

25 long insulation distance hetween the connecting bus bars,



- 5 - the vacuuminsul ated sw tchgear havi ng connecting bus bars
made with solid-insulated conductors, does not require a |ong

I nsul ation di stance between its connecting bus bars. As described
above, since the air-insulated swi tchgear 5and the vacuumi nsul at ed
swi tchgear require different insulation distances for their bus bars,
unl ess the insulation distance between the bus bars could be
adjusted, it would be difficult to connect the bus bars of these

swi tchgears; or in other words, the side5by-side 10installation of
the air-insulated switchgear and the vacuuminsul ated swi tchgear
woul d be difficult. The present invention is made in view of the
above sit uat th, vamine instdated| selitaigedie vdagntonneehingrbus Wars
provi de switchgear which all ows easy adjustnment of the 15i nsul ation
di st ance betweden Wwitd Isedddofinghbated tedngbmtonsgqdiresngoti féquiordg a

I nsul ati on di stances between their bus bars, and all ows side-by-side
|nstalIatlcnﬂQﬁQz%ﬂﬁﬂlatﬁﬁ§uﬂa§§@n@ﬁubQﬂﬂﬁﬁﬂ'1$ﬁdcanva@hyhg|bmﬂnhﬂnad
swi tchgear. A second object of the present invention is to provide
20a switchgear v} desadibps aPaeepysineR thesdin-dnsyAased séitchgear

alr-lnsulated swi t chgear and the vacuum i nsul at ed
and the vacuum-insulated switchgear require different

insulation distances for their bus bars, unless the
insulation distance between the bus bars could be adjusted,
it would be difficﬁlt 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 theilr 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



swi tchgear without increasing the installation area. In order to
achieve the first object, a switchgear of the present invention is
characterized by: a vacuum 25i nsul ated sw tchgear conpri sing
switches having at least - 6 - breaking and di sconnecting functions,
each placed in a unit, and solid-insulated bus bars for electrically
connecting the switches in each unit; an air-insul ated sw tchgear
conprising switches having at |east breaking and 5di sconnecting
functions, each placed in a unit, and ai B- -i nsul ated bus bars for

el ectrically connecting the switches in each unit; and_the
vacuumi nsul ated swi tchgear and the air-insulated swi tchgear are

i nstal |l ed siteediyirsg cind Whisrainmelctdngacunotioss| atach spi dedhijeiar aanshit,
the air- 10insul ated switchgear are electrically connected through

fl exi bl e conandtsslkidvinculatedpbosi bads bEtmeciedtrd cadliydeonset ot eyl
bus bars and the air-insul ated bus bars. Al'so, in order to

achi eve the tkeoswitoljesctin @aghi uphgeaan it Higglededt swhavehgeamn i s
characterized by: a 15sw tchgear having a vacuunminsul ated sw t chgear
conpri si ng sefmphesingawidgches| havingratiklens takmdreakdoagnandt i ng
functions, each placed in a unit, and solid-insulated bus bars for

el ectri 2al | yatepamadtiga Fanskirafeseaeh qakarathiin: agpnaity - and @ixed
swi t chgear conprising swtches having at

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 alr-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



20l east breaki ng and di sconnecting functions, each placed in a unit,
and air-insul ated bus bars for electrically connecting the swtches
in each unit; and _the vacuuminsul ated switchgear and the

air-insul ated switchgear are installed side-by-side, wherein the
vacuum i nsul ated 25swi tchgear and the air-insul ated switchgear are -
7 - electrically connected through conductors which are provided

bet ween the solid-insulated bus bars and the air-insul ated bus bars,
and the length of the long side of the-vacuuminsulated switchgear is
shorter than the length of 5the |ong side of the air-insul ated
switchgear, the air- insulated swi tchgear further conprising a case
di sposed i n elspadeadlgatednbytsd dehinugh dendostakrkavhibeh odrd he
vacuum i nsul ated switchgear and the air-insulated sw tchgear, wherein
t he conduct psowintd betrgeenoble bed hif ciorswdetted bObebargnatdethe air-
conductors and the solid-insulated bus bars and the air-insul ated bus
bars are di shwdditied bue baze, and thghdengthchfedheolontespieggntthe
invention allows side-byside installation of the air-insul ated

swi t chgear aaFuWe ipgadatefnsdl tekapamiiscisjoaitesi nhant e | kendtd iodn

di stance 15between their bus bars can be easily adjusted through

fl exi bl® corfdietlong FdAecehinbhe i Hif tinswaited- sHitragear buthe &ig-and
the air-insul ated bus bars even when the required insulation

di stances ar@silatedefWibehgeat tHehen fompaisipg fneass rdisrafes da

swi t chgear and the vacuum.insul at ed 20swi tchgear. Thus, the present
i nvention fdtigA%&t é‘§ﬁ‘ﬁf’ﬁoﬁ%c§f‘§)‘?}%ﬁ'sﬂg&& tALiptieR oy the yagugm-
insulated switchgear and the air-insulated switchgear,
wherein the conducters 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 wvacuum-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, sc that a case

25 can be disposed in the space created by installing the



The length of the I ong side of the vacuuminsul ated sw tchgear nodul e
is shorter than the length of the long side of the air-insul ated

swi tchgear nodule, so that a case 25can be di sposed in the space
created by installing the - 8 - switchgears side by side, in which
case, the conductors and connections of the solid-insulated bus bars
and the air-insulated bus bars are placed. Thus, no special space is
needed for connecting the vacuumi nsul ated sw tchgear and 5t he
air-insul ated switchgear. That is, the-pBesent invention allows the
side-by-side installation of the air-insulated switchgear and the
vacuum i nsul ated swi tchgear w thout increasing the installation area.
10BRI EF DESGR/FEihQeanE PHEeDRAVS NBS, in wifiqp cases bheecemducioms \angy
showi ng side-by-side installation of an air-insulated sw tchgear and
a vacuum i nsepnnestionst @fgéhe salidfinsilatadodusenarsf andethe akhygear
of the present invention. 15Fig. 2 is a_perspective view of the

swi t chgear i¥$H&HEG PUSRPEA| AERIPEHACehe BRBSenC | FRAGHAI0FPRCONAE
from anot her an Ie than Fig. 1. Fig. 3 is a perspective_ view show ng
an i nst al | atsiies £0R é’OBPeﬁtéBﬂn’ét&‘% |‘fﬂf‘1ﬂm'tlnﬁﬁéﬁa%dtﬁ‘élﬁ?rl‘g¢q‘rs (FAngk ed

20swi tchgear .in the fir enbodi nrent of the sw tchgear of the resent
i nventi g the air- 1nsuiated switchgear. That 1is, éLe present P

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



Fig. 4 is a partially cutout perspective view showi ng an installation
exanpl e of the connecting unit inside a frane and an inside of the
vacuunti nsul ated switchgear in 25the first enbodi nent of the

swi tchgear of the present - 9 - invention. Fig. 5is a partial
per spective view show ng the connecting unit adopted in the first
enbodi mrent of the switchgear of the present invention. 5Fig. 6 is a
perspective view of the connecting unit shown in Fig. 5 viewed from
anot her angl e adopted in the first enbedénment of the sw tchgear of
the present invention. Fig. 7 is a partial perspective view show ng a
connecting unit adopted in a second enbodi rent of the 10sw tchgear of
t he present imweritiiomn. Fig. 8 is a perspective view show ng
side-by-side installation of air-insulated switchgears and a

vacuunm i nsul at edFigv tScHgear pantiat pecsprbtdveodiiewnshowingethe
swi t chgear of the present invention. 15 DETAILED DESCRI PTI ON OF THE
PREFERRED ENRODIEENTIS unit adopted in the first embodiment of the

switchgear 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 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 acceording to the



In a switchgear of the present invention with an easy configuration,
the object is achieved here, that is to provide a sw tchgear which
all ows easy adjustnent of the 20insul ati on di stance between bus bars
of the switchgears requiring different insulation distances between
their bus bars, and allows side-by-side installation of an

air-insul ated switchgear and a vacuuminsul ated sw t chgear

[ Embodi ment 1] 25A swi tchgear of the present invention according to
the - 10 - first enbodinment is describel® below using Figs. 1 to 6.
Figs. 1 and 2 are perspective views of the whole side- by-side
installation structure of a vacuuminsul ated switchgear 2 and an

exi sting ai rEirstulerbtedliswintchgedesdribad dwddw usingdi Fiesent wndd es.
As shown in the figures, 1 is an air-insulated switchgear. In the

ai r-insul at ed swWwigshgdarang, 2sarechesspeobiveiisive, of theuwhebe esids-
havi ng breaki ng and di sconnecting functions are individually placed
in air 10i nshxresifde dastaddat hen sk redlarres wh aayaguymcinsibreeker
placed in each unit are electricallg_connected t hrough air-insul ated
bus bars, al$Hbti9at 2s ABANAR nexheting @ids inenlagedoswbichagar 1 i s
a vacuum i nsul at ed smﬁtchgear. In the vacuuminsul ated sw tchgear 2,
a vacuuin configwed from dirfferent angles.

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 1s a vacuum-insulated switchgear. In the
7 vacuum-insulated switchgear 2, a vacuum container
15 containing a double-break three-position vacuum-insulated
switch and a vacuum container contéining 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-linsulated 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



i JR—

15cont ai ni ng a doubl e-break three-position vacuumi nsul at ed switch
and a vacuum cont ai ner containing a grounding switch are conbi ned
into a single body by epoxy casting and placed in a case as descri bed
in Fig. 5 of the Patent Docunent 1. The switches such as a vacuum
beaker, individually placed 20 in a plurality of units, are

el ectrically connected through solid-insulated bus bars in the
vacuunti nsul ated switchgear 2. These switchgears 1 and 2 are
installed side by side and el ectrical |y XKonnected through a
connecting unit. In the present enbodi ment, the |ength of
the I ong side 250f the vacuuminsulated switchgear 2 (in direction L
in Figs. 1 Bigs2)l iendsi2dr tier shbmbert hiehdre ngieh 1ehgtheof otige slakey afidehe
air-insulated switchgear 1; therefore, when the switchgears 1 and 2
are install edf stive aiy-dingglatedpsettelxganmedi;edheyefhee| owigersi e of

t he vacuumi nsul ated swi tchgear 52 for the length shorter than the

ai r-insul at esWihghasiagsad andi A e cinstialded sidgesby4side diammas tic
pl ace the connecting unit therein. The connecting unit, which is
to be descri¢ranted &he lapgrsidy ofalihe giaghBednsy atedtswitchgear
solid-insul ated bus bar 1011 connected to_a connecting bus bar pulled
out froMn t he? tisF et AengABUBRPERRR il theomdEciaguiated sWidahapar
breaker of the vacuuminsul ated sw tchgear  2; a second

sol i d-i nsul atedMhiiGh SPICRoNA AL 4 0% KHd-sPPret 8| PHRGhstheat ed bus
bar 11, a part of the seignd sol jd-insul ated 15bus bar 12 extends

i nsi de the CGRIPCFTIRGqURLE| EREESH- third solid-insul ated bus bar 17

ted to th d sol.id- | hus .bar 1
I N U e L g e L

a'r"nSU|aI€¥gter t%@% g&l ctomprises: a first solid-insulated bus bar

1o 11 comnected 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 comnnected to the first sclid-
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-
ingsulated bus bar 12 from inside the case 4, and also
connected to a connecting bus bar from the alr-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



20The connecting unit nentioned above is described in detail using
Figs. 5 and 6. In the figures, 11 is one of the first solid-insul ated
bus bars of three phases extendi ng horizontally, one end of which is
fixed to the vacuum breaker of the vacuuminsul ated swi tchgear 2, the
250t her end of which is connected to a solid-insulated - 12 -
connection 13 connected to a bus bar vertically pulled out fromthe
top of -the vacuum contai ner. The opposite end of the first
solid-insulated bus bar 11 fromthe sdolil® i-nsul ated connection 13 is
connected, for exanple, to 5another vacuuminsul ated sw tchgear not
shown in the figures. This first solid-insulated bus bar 11 can
rotate in a denesintoal 13 apanectédtie & dusd bars veatédalbypnaellian ol
centering the inner conductor of the connection 13. Next, a second
sol i d-i nsul afesn ik bap ©2 hbei vacuun lgonk@dneendsThe dgmuditeeendonf
orthogonal to the vertical direction (crossing direction over the
first solid-thesuiixsdd sedddbinsulated huse bagl i1d- €rrowl Bhedsebithect i on
13 fixed to the first solid-insulated bus bar 11; one end of the
second sol i dinsiskatedegopnschien 113 igh qumpegtedne£o5| egamnbe ndigt at ed
connection 13, is an upper solid-insulated connection 14 di sposed
vertically t¥etherovasnamndngntated Gvigichgearsaesnghewhi b i thaul at ed
bus bar 12 and fixed to the second solid-insulated bus bar 12; and
the second sot9WashsuftedfiRt Balidoipgplabed s Par ddhsan; sptate

pl ane with the upper solig-insulated connecti gn
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 socolid-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



14, centering the inner conductor of the connection 14. As
descri bed above, the first solid-insulated bus bar 11 and the second
solid-insulated bus bar 12, with the solid-insul ated connection 13
and the upper solid-insulated 25. connection 14, are connected
rotatably in the horizontal - 13 - plane, respectively; and in
addition, the second solid-insulated bus bar 12 is fixed to a
solid-insulated connection 15 disposed vertically to the extending
directing of the second solid-insul atediBus bar 12 at the 5opposite
end fromthe solid-insulated connection 14; and an upper
solid-insul ated connection 16 is disposed on top of the

sol i d-i nsul giefdeGoRBEpbtOivdDy: Hii® ikPRAN1E0bA (- tHS Waddih @o1aact i on
16 is fixed to a solid-insulated cable 17 which is the third

sol i d-i nsul aned1htedbbas exderuh ng ifixk@atboai 2goni@t imkdlemiddon. The
solid-insul ated cable 17 as the third solid-insulated bus bar has,
for exanpl ecoanettaanels capgrsed veradcaliyi hoethe cndieaiding or
flexibility, which wire is covered with insulating rubber such as

si | i cone ruldieectingesfinphe, sedunch sioddd-ahsadateddsrs itarf Uzt hér the
15covered with conductive rubber at ground potential .

Fur t herSnor e oppheitel ¢nidi fisan dthed sodddednsubaté&d aeehnduticmcddd and an
solid-insul ated bus bar 12, and the solid-insulated connection 16 and
t he solid-i nppeat edlidbirsuylatade copngeibbe tenierdigpades iomngep of

conductors of the connections 2015, 16; and the second
sol i d-i nsul &hedspisdphprsatatad qopaection 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

i0 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



solid-insulated cable 17, with the solid-insul ated connection 15 and
the solid-insul ated connection 16, are rotatable in a horizontal

pl ane, respectively. The |ower part of the solid-insulated connection
15 is connected to 25an insulator 19, and the | ower part of the
insulator 19 is - 14 - fixed to a fixing frame 20 supported by
inside of the case 4. On the other hand, the opposite end of the
solid- insulated cable 17 fromthe solid-insulated connection 16 5is
connected to an air-insulated term nal- 24 having a pleated structure
made of insulating material around the inner conductor; and an
insulation distance required in air is maintai ned between each

ai r-insul at efli teat rional fikinf fhawe hasmported byr ihssdé ab£dcHerdasrRal
21 is connected to 10an i nner naked bus bar conductor inside the

ai r-insul ated switchgear 1 through a connecting conductor 22.

Each of the first solid-insulated bus bars 11, the second

sol i d-i nsul at ed GusheaosheZ, hahd, sthé depprsiltet eddcofintbéei smbkid3, 14,
15, and 16, and the solid-insulated 15cables 17, is solid-insul ated
such that itisnssdadedt oable tdvEren Wie saliduliasinhgtedbbennenicivrad 6
silicone rubber for exanple, and is further covered with conducting
rubber %o bdstcognegitgdpbpenti alr-mEylatedt fermphand, 2hrivavinaeach

air-insulated termnal 21 is not at_ground potential, but to be 20at
an i nt er nedikkeatss srpgture 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.

Fach 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



Installation |ocation of each part of the connecting unit described
above when the air-insulated switchgear 1 and the vacuumi nsul at ed
swtchgear 2 are installed side by side is described using Figs. 3
and 4. 25As shown in the figures, the first solid-insulated bus - 15
- bars 11 are disposed fromthe solid-insulated connections 13
extending fromthe top of the vacuum contai ner of the
vacuunti nsul ated switchgear 2, to outside of the vacuumi nsul ated

swi tchgear 2, and are connected, for examl-e, to 5anot her adjacent
vacuum i nsul ated switchgear. On the other hand, the second
solid-insul ated bus bars 12 are disposed frominside the

vacuum i nsulwded 19wiarehdeapo2e@aftdml dne istidd-hasaasted, cairtedtii®dns
supported by the fixing frane 20 in the case 4. Furthernore, the

sol i d-i nsul atxextaindaagl Fréfatiee dt gp asfedHer eaciunmi dentdEnenser 4Hent 0
the air-insulated switchgear 1; and the air-insulated termnals 21 to
be connect edrdamednsaedidtedl switcujeal insdloabalstidbl ef dlYe aracuum-
connected to the naked bus bar conductors inside the air-insul ated
swi t chgear linswladgkd skétchaeaxrt 2 .ngnobradiecicongelfed 1 5for Rxpample ,3@oi S
a cable, 31 is a support for the cable 30, 32 is a current

t ransf & mer dnothexragdiasent , vauum-inuuated: swisohgeaner Onotthe other
protection, and all of them are disposed inside the vacuumi nsul at ed
swi t chgear 2Dapsdultde ggceedcse-bidr Hiriatedhbugr Baeat 12 myirlidianosed

all ows the 20vacuuminsul ated switchgear 2 to be installed side by
si de 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
10 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 sclid-insulated cables 17 are
connected to the naked bus bar conductors inside the air-
insulated switchgear 1 through the connecting conductors 22.
15 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
20 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

25 the vacuum-insulated switchgears.



with the existing air-insulated switchgear 1 by using the above
connecting unit; thus, the vacuuminsul ated switchgears 2 can be

I ntroduced into the existing air-insulated swtchgears 1. This
facilitates introduction of 25the vacuuminsul ated switchgears. - 16
- In the present enbodi nent, the inner conductor of the
solid-insulated cable 17 is made wth, for exanple, a stranded copper
wre for flexibility, the wire is covered with insulating rubber such
as silicone rubber for exanple, 5and t-hdé nsul ating rubber is further
covered with conductive rubber at ground potential. From above, even
when the insulation distance between the naked bus bar conductors

I nsi de the air-iIrsuilet garesentcogbadidents, |tdrg ianert kendastibatobnthe

di stance between 10t he solid-insul ated bus bars inside the

vacuum i nsul saldi-swisudagedr cable Fhorst masledwfiftbr efice examplke, a

I nsul ati on di stances between the bus bars can be adjusted by the

fl exi bl e solstrangded gopgetavlire flar dilexpilitveathagyvireximmtiveredhe
i nsul ati on di stance between the bus bars from 15t he vacuumi nsul at ed
swi t chgear i@wdngulRsingr rebker Ak &5 ©dAdeare 1rubber Hfor xampliee
bus bars having different insulation nmethods can be connected. As a
resul t df t tﬁ"s‘%?&%é&'ﬁ%?”?? oiohere wudugiherhaovagediv¥idt ent

i nsul ation met hods, side-by-side installation of the vacuumi nsul at ed
conductive rubbéer 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 insulaticn distance between the bus bars from

15 the vacuum-insulated switchgear 2 toward the air-insulated
switchgear 1. 1In 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.



20switchgear 2 and the air-insulated switchgear 1 has becone
possi bl e. In addition, in the present enbodi nent, since the inner
conductors of the above bus bars or cables are solid-insulated, no

di el ectric breakdown will occur when their 25insulation distances are
decreased; thus space can be saved. - 17 - Furthernore, in the
present enbodi nent, by allowi ng two insul ated sw tchgears of
difference sizes to be conbined together (in this enbodi nent, the
vacuuminsul ated switchgear 2 is made smdl l-er than the air-insul ated
5switchgear 1), a surplus space is created by the smaller sw tchgear,
I n which space the connecting unit can be installed as in the present
enbodi ment . Si ncRurthexmexief,i dnsphe epfagenndmiddimgnthebgoaneswinty two
unit (an installation portion) is needed, the present enbodi nent can
save space lDomeyatldd switchpeassidef idiffegiemce sheeprtsehd wminidiadent
uses the solid-insulated connections 13, 14, 15, and 16 which are

r ot at abl e wi tdgetdiand (iins thiseenbodinents, thiteragubmybusulated be
changed, the first solid-insulated bus bars 11, the 15second

sol i d-i nsul aawktahgeagads 132made t $ealklsin dhians that agrcabsebatied can be
installed at any angle in a horizontal direction. This increases
freedon? i n desitghasarplddudt $eFrRluhEpasle dsi gsgpheddbyuthe amaldes

made up fromnot only a single bus bar but froma conbi nati on of
mul tiple busSwitchgear, 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 scolid-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 froﬁ 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



20bars and the like, so the nost suitable structure, for exanple, a
flexible structure or a pleated structure, can be selected for every
part. Furthernore, since each air- insulated termnal 21 has a

pl eated structure nade of insulating material, the insulation

di stance created by the 25insul ator between the naked bus bar
conductor inside the - 18 - air-insulated switchgear 1 and the
conducting rubber of the solid-insulated cable 17 at ground
potential, can be extended correspondingste the I ength of the pleats;
t hus even when the total length of the air-insulated termnal 21 5is
shortened, short-circuiting can be prevented. This is advantageous in
conponent siada-iadudbited. shbdogha®t a?fld the cdndubtihgepibr e the

present invention according to the second enbodi ment is described
usi ng Fi gs. sbldddi8sullatedi saiDenbbditmgronnaspshentian, Fean bt a
vacuumi nsul ated switchgear 2 is sandw ched between two air-insul ated
swi t chgear s ektandel] conrespendingitte thestlanbgéhi ofi. the pleéfiss; thus
connection between the vacuuminsul ated switchgear 2 and the
ai r-i nsul at eveawwhehgshe total tlergtdneddithenairsinsulated terminal 21
5 is shortened, short-circuiting can be prevegted. 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 vacunum-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



15t he same as the enbodi ment 1 descri bed above, thus the description
is omtted. Only the connection between the vacuuminsul at ed
switchgear 2 and the air-insulated switchgear 51 is explained here.
The vacuuminsul ated switchgear 2 and the air-insul ated 20sw t chgear
51 in the present enbodi nent are electrically connected through a
connecting unit inside a case 4. The connecting unit in the
present enbodi nent is structured as follow. That is, as shown in Fig.
7, an upper solid-insulated connection A% i-s di sposed on the upper
part 25o0f a solid-insulated connection 16 (the opposite side from -
19 - a solid-insulated connection 15), to which, one end of a

fl exi bl e sola dralisizliasadatadl eordedtsidn 16d ,t dot heish| | che nmd atfed
connection 16 to be rotatable in a horizontal plane as a single part;
and t he sol ifikaxidlleasedidehnmeetatoad SGidlies 17 isdfived bolthe igwddldat ed
cable 67 having the same structure as the solid-insulated cable 17,
di sposed i nsimgwliatedcaopndcthon 16 troothet abtetahla bora Zwxizondladne
with the solid-insulated cable 67, centering the inner conductor of

t he connect ild@n@3asieOsingbe apdmel; wndd thehsodi@einspbtatdd tdomnection
solid-insulated cable 67 is connected to an air-insulated termnal 71
havi ng %an i fsuligt £Agepl tat ddsatkdcingvd adeduaablant? thaving, tihee game

insulation distance in air is ensured between the adjoining
ai r-insul at sFUSERTRaAS e ﬁ?&%ﬁ?%ﬂ%ﬂlﬁﬁ§GIQPBHG1%?er¢ﬁ$ﬂﬂ%937£n§ﬁ€e

connected to_naked bus bar conductors
the case 4, and is rotatable in a horizontal plane with the

solid-insulated cable 67, centering the inner c¢onductor of
the connection 63.

10 On the other hand, the other end of the solid-insulated
cable 67 1s connected to an air-insulated terminal 71
having an insulating pleated structure around, and the
required insulation distance in alr 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



inside the air-insulated switchgear 51 through connecting conductors
72. The solid-insulated cable 67, in the sane way as the
solid-insul ated cable 17 in the first enbodinent, is solid-
20i nsul ated such that its inner conductor nade with, for exanple, a
stranded copper wire for flexibility is covered with insulating
rubber such as silicone rubber for exanple, and further covered with
conducting rubber for grounding. The solid insulating connection 63
is solid-insulated such 25that its condegter is covered with
i nsul ati ng rubber such - 20 - as silicone rubber for exanple, and
further covered with conducting rubber for grounding. On the other
hand, aroundcs ¥ ldicbnensubbéedfderedarglle’land fottheounsietedwtitho be
at an internmediate potential. 5According to such structure of the
present enbadindmetingotubbéy fdre garunddinigect@n aishe rotiHeer daddi aeotnd
can be achi eved but al so the vacuuminsul ated sw tchgear can be
instal |l ed sithe jirsideubated atexdmimedl tAL ds abt- gneundgdd Wt ttohpeans.
10 -21- What is clained is:

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



1. Switchgear having a vacuuminsul ated sw tchgear conprising

sw tches having at |east breaking and di sconnecting functions, each
placed in a unit, and solid-insulated bus bars for electrically
connecting the switches in each unit; _an air-insul ated sw tchgear
conprising switches having at | east br&aki ng and di sconnecti ng

functi ons, ch.placed in a unit, and air-insul ated bus bars for

el ectri cal I%HE"WHQ the switches in each unit; and the
vacuum i nsul atwitchgeardiayesg a sachrhensulatedrsswitchigedr swim-chgear ar e

i nst al | edpsisigig-yitcheichawihg eilenst beealdas uitidisedrlegfingW t chgear and
the air- i ffthih8CedM pIABAFH a ¥, She SHIHSANMILBNAGAE hr ough
flexible ﬁ%}qg E@Eﬁ | C taroezltpré)\/,lt Det vxgen. ‘he solid-insul ated
bus bars an aegity I‘ﬁ‘%ﬁf‘é@% GiR! .er.ssl_nea'c HHhe Swi t chgear

accor di ng t# airapsylate ehgrasomptsing switchevhavingaie

sol i d-i nsul atleasthrealiag and dissoamedting fimctodrsdeacisplaaed ng mat eri al ,
around whi ch jneiefit.alnd SrdpiuaRding ks fawlectpRhEYdoal . and the
conductor is @c{ihe&hglsg,if&@g%b%]? whitchgonpri ses” a stranded inner
conduct or GRYEY, ed-w_t.h lil(?){i In at | 23 rrﬁlteri.al , f?&o(ind whi ch
material is el harnedSy eg Bﬁlﬁ%ﬂ‘ﬁggé, fafhe” aizimisplated yi't chgear
accordi ng t o Sighgear aggvaskalled ydedyesidacuum i nsul at ed swit chgear in
t he opposi twhetietetheraentheinsudatad lsatiichgemfartdtheairidsosul at ed

S\lfvi ttch_-geﬁlr, 1.ateatshﬁfch$éearmsa;éaﬁedu?%ﬁﬁéms@ﬂubﬁgm%ka' | ed Iﬁr ]
electrically; ”&ﬁﬁ% ; 1h- gear roug
anot her fl exi}gf 8®d$§§%ﬁtﬁg%§2}éﬁ§§%§%@ tfj("é“sﬁ)_ﬁg sw t chgear
{(accor di ng to? lﬁfnf% fusv&‘?éfgpﬁtﬁﬁélrﬂn&% %h%‘ﬁctor covered with

sol i d i nsulatiheswidghaqagaceardiagteetasd i th a connecting conduct or
connect ed twherenekennensobductopofibetsolidiinsulateddbus-barssl at ed

swit chgear tposgd wixhabslid MashIatiRg hefeMalahrouRtoWnsywhi ch term nal
i's not maint ghfefapls tflafits} eg%gﬁﬁ lﬁi%(geggal,gnﬁtﬁg\‘cgﬁ-hgear according
I'n the,yso -1 S

to claim 2, e{?e ar i.s install ed

e I R
rotatably in®4 gggszc?nt%‘?m CarfENCBACE r PR e PRHETS @onduct or .

stranded 1nner conductor covered with solid msulating
material, around which material is maintained at ground
potential.

3. The switchgear according to claim 1,

wherein, to the vacuum-insulated switchgear in the oppo-
site side from the installation of the air-insulated switch-
gear, another air-insulated switchgear is installed for
electrically connected to the vacuum-insulated switch-
gear through another flexible solid-insulated conduc-

( tors.

4. The switchgear according to claim 2,

wherein the flexible conductor covered with solid insulat-
ing material is connected with a connecting conductor
connected to a naked bus bar conductor in the air-insu-
lated switchgear through an air-insulated terminal,

around which terminal is not maintained at ground
potential.

5. The switchgear according to claim 2,
_wherein the solid-insulated bus bar is installed rotatably m
a horizontal plane centering the inner conductor.



- 22-, 6. The switchgear according to claim4, wherein the
air-insulated termnal has a pleated insulator covering the inner
conduct or . 7. Switchgear having a vacuuminsul ated sw tchgear
conprising switches having at |east breaking and disconnecting
functions, each placed in a unit, and?%olid-insulated bus bars for
electrically connecting the switches in each unit; an air-insulated
sw t chgear conprising switches having at |east breaking and

di sconnect i . i , L
bars for el @gﬂllgggv%%%%ﬁ%dﬁ%%e‘??ﬂé\% ug . .and %L_ LEIS;“ agﬁg PES
vacuum i ns uMEICERIDS %ﬁ-g%%\la Eﬁ “F ]é]aaﬁlfl- i rﬁluggtaégggl\% tchgear are ©
instal | ed si decbsring the MREFEREIEAE vacuum i nsul at ed switchgear and
Egﬁ dﬁi:'[ olr nsyl gheRhpeht khdean vacewal sutdtedswitchgerieotied t hrough
and the ai ﬂ’é’ﬁ]‘i{% E‘TvgttrcﬁeQ 13%8/111 j 1bgitvinesicinpeargibdlisdeinmsutingt ed bus bars
t he vacuu ‘P‘Fg‘ﬂﬂsaleéggg & t{lggsuniﬁrsﬁ ffg@éﬁﬂtﬁ aﬁe&)f)ﬁﬁ B|grSI IR
| ong si de for elestrcally. poapct &3@8 SBHLER YR 57C ﬁﬁgl afr - ?Rgbrat?fedt e
swi t chgear hurdihatsubatey) sivdtohgear comprigingsowichashayingae created by
Z: ?el 23" f' ?edﬂéh%_i Bidakih@an@lischanyatip forictiont el pdedadchgear and the
sul at ed; s L5968 air-insulated bus bars for electrically con-
_necting the switches in each unit; and
the vacuum-insulated switchgear and the air-insulated
switchgear are installed side-by-side,
wherein the vacuun-insulated switchgear and the air-insu-
lated switchgear are electrically connected through con-
ductors 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-insu-
lated switchgear, !

{he air-insulated switchgear further comprising a case dis-
posed 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
between the conductors and the solid-insulated bus bars
and the air-insulated bus bars are disposed in the case.

8. The switchgear according to claim 7,

wherein the conductor for connecting the solid-insulated
bus bar and the air-insulated bus bar is flexible conduc-
tor.

9. The switchgear according to claim 8,

wherein an inner conductor of the solid-insulated bus baris
covered with solid insulating material, around which
material is maintained as ground potential, and the flex-
ible conductor comprises a stranded inner conductor
covered with solid insulating material, around which
material is maintained at ground potential.




wherein the conductors and connecti ons bei ng connected between the
conductors and the solid-insulated bus bars and the air-insul ated bus
bars are di sposed in the case. 8. The switchgear according to claim
7, wherein the conductor for connecti?% t he solid-insul ated bus bar
and the air-insulated bus bar is flexfble conduc- tor. 9. The
swi t chgear according to claim8, wherein an inner conductor of the
solid-insulated bus bar is covered with solid insulating materi al,
around which material is naintained as ground potential, and the

fl exi bl e conductor conprises a stranded inner conductor covered with
solid insulating material, around which material is naintained at

gr ound pot entwairhe swx?c?xgeaﬂ@ccdﬂiﬁl@@ ¢lahgdar according to,claim?7,

wher ei n, 4 Daihah Sl Wﬁé}{ e!aPnﬁﬁ?e ite side from
thelnstallatlo ?(? E%I‘rl ? lé\‘a}rc her

air-insul at ed §&?§ 5%’?1 n} ﬂi‘f ne t?l g: connected to
the vacuum i ns@Faih eHOHEL %ﬁ‘ WFBS g%lar%'o’csh@rs 4? ¥

sol i d-i nsul at edlectmeribyt opsnectad tmthm@amrmnﬂgaﬂateédswp 'Chgear
conpri sing vacgééﬂ gwotighesdiha figxitlle |sodisitinbulated wgndud- di sconnect i ng
func- tions, eggh placed in a unit, and solid-insulated bus bars for

el ectrical | y% nect| &%&ﬁla\f&f%Wﬂ& eglc%ﬁ#rﬁng%%cﬂﬁ , Wherein the

vacuum i nsul r.oVvi her, sol i d-i nsul at ed
bus bars f&WIKIESt Vé%g CQPP gy swi t chgear
havi ng ai rnmnsuem}eplasaém@r@ntmm mbhlaiédbélé ags i ul at ed bus
bars are flegodtitallpusnbecting the vacuum switches in each unit;

wherein the vacuum-insulated switchgear is provided with
another solid-insulated bus bars for electrically connect-
ing to an air-insulated switchgear having air-insulated
bus bars, and the another solid-insulated bus bars are
flexible bus bars.



