1 TITLE OF THE | NVENTI ON SW TCHGEAR FI ELD OF THE | NVENTI ON 5The
present invention relates to a switchgear, and nore particularly, toa
swi t chgear provi dedwi t hapl uralityof switch units. BACKGROUND OF THE

| NVENTI ON 10The switchgear is provided in a reception/distribution
system and receives power froma bus side so as to supply power to a
| oad si del FlrforRfa b EINENT EOMr eaker . Fi xed- Mount ed
Circuit-Breaker Swi tchgear Type NXPLUS C. up to 24 kV, Gas-lnsul ated
Medi um \BWITHYE-ER t chgear [ Catal og 15 HA 35.41 2006, S| EMENS]
(Non- Pat ent Docunent 1) discloses the generally enployed sw tchgear
as a single unit having a plurality of switch units arranged therein.
The structure as disclosed in the Non-Patent Docunment 1 will be

descri begrgef @fF ik tydferf cuit diagram Figs. 10 and 11
20Referring to the circuit diagramshow in Fig. 10 and Fig. 11, a

o ehocet 0% daulle Bipedyee: ddanet P MORLER SB wore

Docunent 1 is y ‘conbining a ch unit

bus 1028paai:r1:dical'1fah1:rleyei- gglstw!i r<]:ht e%e:'\r}_:gjllc?\?iocyen ‘S:tu(:)ﬂapluralityof switch
units.

BACKGRCUND OF THE INVENTION

10 The switchgear is provided in a reception/distribution
system, and receives power from a bus side so as to supply power
to a load side from a cable via a breaker.

Fixed-Mounted Circuit-Breaker Switchgear Type NXPLUS C.
up to 24 kV, Gas—-Insulated Medium-Voltage Switchgear [Catalog

15 BA 35.41 2006, SIEMENS] {(Non—-Patent Document 1) discloses the
generallyemployedswitchgearasasingleunithavingaplurality
of switch units arranged therein. The structure as disclosed
in the Non-Patent Document 1 will be described referring to
the circuit diagram, Figs. 10 and 11.

20 Referring to the circuit diagram shown in Fig. 10 and
Fig. 11, a switchgear 101 of double bus type disclosed in the
Non-Patent Document 1 is formed by combining a switch unit 101la
provided with a bus 102a and a three-position type disconnector
106a that has only disconnection/ground function, and another

25 switchunit 10lbprovidedwithanotherbus102b, athree-position



106a that has only disconnection/ground function, and anot her 25

swi tchunit 101bprovi dedw t hanot her bus, 102b, at hree-position 2

di sconnector 106b that has only di sconnection/ground function, and a
vacuum br eaker 107 in a housing 105. When any one of the
switch units of the above-descri bed swi tchgear of multi-bus t%/pe gets

out of ocreeronngrtanifeh tinithss eolvebigordinretion fer oHed hirpatine,
failure part is necessary for replacenent. So a plurality of

di f f er erind ypesofuswitedkami 17 haves tltoueimude) avai | abl e as backup,
whi ch may make the nmanager burdened. It is an object of

the present inugs ke b0e PWOHHELsRiEOhSWHH1EHGEARheapBble-aéscribed
alleviating the burden of the manager. SUVMARY OF THE | NVENTI ON

I'n or dersﬁjpccqt%é/ﬁ E?%@f@i%@é‘%&%e@e@é ehledr e SWHERGBAh unit
according to the present invention includes a 15 plurality of

conpat | bcloerrSeWptOChchiunm LS, that Qe w‘i‘%%”%%t eq iR e houst ng, 50,28, 19
supply povier o 't1e'] oad sidé ffe présent “Invention nay

pr ovi deghe swi.t chgear.  capabl e of alleviating_ the burden tq the
manager .£ 0 TERIBESPESER PTP NPT CBRAN ferenttypes o8 SWFFRuit
di agram according to each enbodinment. Fig. 2 is a sectional side view
of a swiilehde&avaceorl mpdo 2y idmbdd penpagkup, which may make the

manager burdened.
It is an object of the present invention to provide a

10 switchgear capable of alleviating the burden of the manager.

SUMMARY OF THE INVENTION
In order to solve the aforementioned problem, the
switchgear according to the present invention includes a
15 plurality of compatible switch units that are connected in the
housing sc as to supply power to the load side.
The present invention may provide the switchgear capable

of alleviating the burden tc the manager.

20 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a circuit diagram according to each embodiment.
Fig. 2 is a sectional side view of a switchgear according
to an embodiment 1.
Fig. 3 is a sectional side view of a switchgear according

25 to an embodiment 2.



Fig. 3 is a sectional side view of a switchgear according 25 to an
enbodi nent 2. 3 Fig. 4 is a sgctional side view of a

swi t chgear according to an enbodi nent 3. Fig. 51is a sectional
side view of a switchgear according to an enbodinment 4. 5Fig. 6 is a
sectional side view of a swtchgear according to an enbodi ment 5.
Fig. 7 is a sdtidodals ¢i decvienabfsigesvi ¢ nfearswictdratan acgogding

enbodi nent 6. Fig. 8 is a view show ng a cabl e connection
portion o 40 emisadiiredntindt according to the enbodi nent 6, when seen
from above. Fig. 9 is a sectional side view of the cable

connection porgi@nsacsar sk fgi 0at ke RMPOd, ENE fvitchgear accorfifg 10
is acircuit diagramof a switch gear of double 15 bus type as

relatedtalgt 5 ‘rEer Al is a sectional side view of the
swi t chgear of %u%ﬁile %us type as related art. DETAI LED DESCRI PTI ON OF

THE BREFERRED ENBODINVENTS, 20Pref prrigd snbodient s 191, &ar [YLng out

to an embodiment 5.
Fig. 7 is a sectional side view of a switchgear according
to an embodiment 6.
Fig. 8 is a view showing a cable connection portion of
10 a switch unit according to the embodiment 6, when seen from
above.
Fig. 9 is a sectional side view of the cable connection
pertion according to the embodiment 6.
Fig. 10 is a circuit diagram of a switch gear of double
15 bus type as related art.
Fig. 11 is a sectionel side view of the switchgear of

double bus type as related art.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
20 Preferred embodiments for carrying out the present
invention will be described hereinafter. The following
embodiments are mere examples, and the specific description
does not intend to restrict the present invention.
Fig. lisacircuit diagramof a switchgear to be described

25 according to the respective embodiments. Fig. 1 only



invention will be described hereinafter. The foll ow ng enbodi nents
are nere exanples, and the specific dgscription does not intend to
restrict the present invention. Fig. 1 is a circuit diagramof a
switchgear to be described 25 according to the respective

enbodi ments. Fig. 1 only 4 represents one of three phases, and each
of the of¢ieressiot ploasest iy clseoxpe essad dych hé W toerciwe plirggsam
A switchgear 1 includes swtch units la, Ib, a solid insulated
conduct ana g, banskpreabt@ dd the asamed ati houst ndidgr&mThe switch units
la, b are connected by the solid insulated conductor 3 at a | oad

si de to which ponertdifgsippl | Btk Mided hey tadd auinilthe 5 toh), unidsida,
| b are provided with vacuum cl osing/interrupting switches 6a, 6b for

SW t chi %g{uhatpe&%@&ﬁétw y,a%anavec%%eﬂes 14NGer Vaguum heﬁgl%gbggi.ch

condi tion, ree-position aerial disconnection swtches 7a,

are connected to.bus .sides of the vacuumcl osing/ interruptin

o t Shoo et D RITS SRnedbi Bh7 oraiy S dhaanaaPide Thefrated
conditions, voltage detectors 8 which are provided 15 at cable sjdes
and meastREHHENES 85f 2pbvet Siifpitcednient RevWebals wRPLifgk via the
connection bushings 9 in three phases connected to the bus side for
power supBtdeto the vacuumclosing/ interrupting switches 6a, 6b, and
cabl e connection bushings 10 in three phases connected to the cable
si de. The vaculma 2viddsiurg/td rtsgr ridptd reg ewiticlees whishh Gly cuture

t hree-position aerial disconnection switches 7a, 7b, the voltage

det ect orsl ¢k irdde dusrsanecs | eiRusRisngs: ,9 @ndfbbesﬁ@b!:ﬁiﬁ?naect ion
bushings 10 are integrally nolded through an epoxy resin 11, :

resRECt iVl e LAk PRbe S¥ssehes d @@ JRan M §nkenTRda IBRaition,

three-position aerial disconnection switches 7a, 7b which are
connected to bus sides of the vacuum closing/ interrupting
switches 6a, 6b for disconnection/grounding under aerial
insulated conditions, voltage detectors 8 which are provided
15 at cable sides and measure amounts of power supplied to the
load side, bus connection bushings 9 in three phases connected
to the bus side for power supply to the vacuum closing/
interrupting switches 6a, 6b, and cable connection bushings
10 in three phases connected to the cable side. The vacuum
20 closing/ interrupting switches 6a, 6b, the three-position
aerial disconnection switches 7a, 7b, the voltage detectors
8, the bus connection bushings 9 and the cable connection
bushings 10 are integrally molded through an epoxy resin 11,
respectively so that mold switches laa, lba are formed. The

25 switch units la, 1b are ccnnected to the scolid insulated



25 switch units la, |Ib are connected to the solid insulated 5
conductor 3 at the load side via condygctor connection portions 15.
The switch units la, |b further have operation units 12a, 12b for
driving the vacuumclosing/ interrupting switches 6a, 5 6b and the
t hree-position aerial disconnection switches 7a, 7b, and control
uni ts forondiectopesart dheauhped, s i ol aacendne bpgebnrtsartgion portions

respectively. The solid insulated conductor 3 is connected
to the sMtch units la, Ib via the respective cabl e connection
bushi ngs 10 10 which protrude fromthe switch unit |a. The

sol i d insul at ethLonduehamid §aEr1wEQ§€h@&tHh@ dpty¥ReisallBits 124,
connection portion 4 to which the cable connection bushings are

t at abl . . ) -1,
Conneor i 120 ERRCEE v AR AT SR RO 18- EABP LR Lo Iy TRASSTRS
| oad _si e connectLog gortion

. he cabl 4. is T-sh d ich
can Be. CBhAR &5 SPeRe SOrG PRe Pk ad BaRaRENSr tIoPorAEaEry® Each
of arranﬂfnents according to the enbodinents 1 to 5 allows the cable
to be pul?ed¥RPEEGRIBGHH UppEIRERPS GO BAYL f n “RiChdute 20T 8RERAFi ng
the layout in the board. In the enbodi ment, the sw tchgear of
mul ti - bushangien,i ssfsramdivgdproviding a plurality of conpatible
switch units each configured as descri bed above. This nakes it
possi bl e to alThevsal &d ttheubatdercdroludte mriagesniycietd nonatd agithe
need 25 of changing the switch unit to be replaced depending on the

units la, 1lb via the respective cable connection bushings 10
10 which protrude from the switch unit la.

The solid insulated conductor 3 is provided with a T~-type
cableconnectionportion4 towhichthecableconnectionbushings
are rotatably attached, and the cable 14 connected to the T-type
cable connection portion 4 for the purpose of supplying power

15 to the load side.

The cable connection portion 4 is T-shaped, which can
be connected to the seclid insulated conductor 3 rotatably. Each
of arrangements according to the embodiments 1 to 5 allows the
cable to be pulled through both upper and lower lead-in without

20 changing the layout in the board.

In the embodiment, the switchgear of multi-bus type is
formed by providing a plurality of compatible switch units each
configured as described above. This makes it possible to

alleviate the burden to the manager by eliminating the need

25 of changing the switch unit to be replaced depending on the



6 failure position. The switchgear is required to block the
accident current, and ground the | oad.side in response to sharp

vol tage fluctuation at the |oad side ?or t he purpose of stopping the
spread of the 5 accident. As described above, the single switch unit
is provided with both the interrupter and ground functions. A

pl ural i tSeof bomparddleiew t chuni t smayonl ybepr ovi dedw t hout requiring
the switch units of different types. The single switch unit
may be confi gutedstdtbayeat e ddquli sednoactdon thenaidiokgnt bBusrent,
inproving reliability with respect to surge voltage. In the

enbodi MeHq gkBEn g WHeCNORAE 1 Q8 10D S DiS + b PR Y ¢d1 sy PeGEL 118 8K by

explained for sinplicity because of the highest |ikel1hood of

appl i catgd t f ti- Y. i 5 i1t

ot ai | ot QLS TR aE g, EHe S e o B e A O e o
structure of bus type with.three or nore bus pqrtions. .. .Each of
Lhe Pol 16 i EnbolenEieS T HBa0 288 Ehe tOrT GarD 1t FICR (P 8 tadSer i bed
above to provide the aforenmentioned 20 effects. Furthernore,

ar r anger®BiftVigted net Ewilah dhia 4 nEeE qURS eV icRg OERVeRi éNEETAPhe Diser
in accordance with the usage of the switchgear will be descri bed.

[ Embodi meEntrdljity of compat ibThewhiticdtureitzond yrent ylid prdrel dabet thedt
referring to Fig. 25 2. The switchgear 1 of vacuuminsul ation type
accor di ngedwd rihg heheendbaidiateniniitnclades fisraw tiolpamits la, | b, two
bus portions 2a, 2b, the solid insulated conductor 3 for connecting
those two sw trgle WAinlS d &wiltn kg tCaklye veorReatiRF RO dRivA t3Rd

t he housing 5 which stores the respective units as descri bed
10 disconnection function, thus improving reliability with
respect to surge voltage.

In the embodiment, the switchgear of double bus type will
be specifically explained for simplicity because of the highest
likelihood of application among those of multi-bus type while

15 omitting the detailed description. BHowever, it is possible
to apply the switchgear structure of bus type with three or
more bus portions.

Each of the following embodiments realizes the circuit
structure as described above to provide the aforementioned

20 effects. Furthermore, arrangement of the switch units for
improving convenience of the user in accordance with the usage
of the switchgear will be describked.

[Embodiment 1]

The first embodiment will be described referring to Fig.

25 2. The switchgear 1 of vacuum insulation type according to



5 above. The switch units la, |Ib are vertically arranged in two upper
and | ower stack stages in parallel at4the sane side so that the bus
portions 2a, 2b are directed to a back surface of the swtchgear. The
solid insulated conductor 3 is provided between the two switch units
la and | b. The cabl e connection 10 portion 4 is provided closer to

t he backtkeiemheodimkra itrtrel ustsls o awdkahethidonbactbr tcabus hersames
back side as the bus portions 2a, 2b so that the conductor connection
portions2dp af, tthe ot iswihehlanetschadecnbt 3 each cobnherctihg these
enbodi ment, the bus portions 2a, 2b are provided 15 at the back side,

and the Gabl L, 0HQEH1ItQN 1ROT 1 hONtHe | Sald & N tdesh o rith@rbackaahde
as well. The bus portions 2a, 2b and the cabl e connection portion 4

whi ch ar XReated, t0 0 ' ] [ on .Si e
intensivgﬁi arré%%%& gﬁgfﬁeggggégg?%%q%?h%%ggﬁﬁgﬁgg&ST%FSB%ggg?%%?ove
the installation,20 moék bilh%% on fite. : hg t he enbo Lnegt,
two Swi tTHEE ( t MPEeS oS Horfal TRiTORREECHN LEf TEH End WVattEm
closing/ interrupting switch) are provided in parallel to forma
switch (HRRSWAh 49 eoR§ack pEaIaR: an Eﬁﬁ?%ﬁgrﬁ‘{lt&ﬂgisﬁﬁ@i fafe so
direction) and short in 25 the direction perpendicular to the
| ongi t udilrell Wig dutd arertiSnssSen 2y tket direcewict ¢ anbacksshofaed
into a rectangul ar parall el epi ped which is long in one direction and
short i mf heeddwigrchdjgaact | The sopldidabulytet cudusyet Ghi uprbsidea
arranged al ong the short side of the rectangul ar parallel epiped. As 5
a resul tpeteerhans Bgot Hiat sk aneiscd ha Bhurabi t yrief swikChoHALESiaAd
the switchgear may be shaped approxinmately to the cube, thus reducing
t he ;yol i hj : | f j r I i
t he lgt a(L:HFr écllocglhgtqtih% p\gm%(nrltd%?f %gé%%l?regz%%gnb%ye% %EE %((::%I %9{1 g%{'lﬂﬁgglia
| ongi t udi_nal., di rectian ensur.i to 10, provide the conpact vacuum
ool at e S GOk EREonrehte srme PBER e BaCe e et hent:
wll be des%%ibed referrin% to Fig. 3. The enbodi ment has a different
ar r angerféitt 26f 5 H&'AwitPERCURTEST P STRATIRAT AT PRE LeRBSdl retlt the two
However, the same switch 15 units as those used in the enbodinment 1
are enpliddh and e derad nglih admd raddwiidant expl anati on of the
switch unit will be omtted.

In the embodiment, the bus portions 2a, 2b are provided

15 at the back side, and the cable connection portion 4 is also
provided at the back side as well. The bus portions 2a, 2b
and the cable connection portion 4 which are expected to be
connected upon installation on site may be intensively arranged
on theback side of the board. Thismay improve the installation

20 workability on site.

In the embodiment, two switches {three-position aerial
disconnection switch and vacuum closing/ interrupting switch)
are provided in parallel to form a switch unit which is long
in its axial direction (longitudinal directiocn) and short in

25 the direction perpendicular to the longitudinal direction.



In this enbodi nent, the switch units la, Ib are arranged in two upper
and | ower stack stages in the longitudinal direction 20 of the switch
units la, Ib so that the respective bus connection portions are
positioned at the respective tops. The solid insulated conductor 3 is
provi ded between the two switch units la, Ib, and the respective
conduct ofsg@nheet tloat pohei onstals anet ak ¢ abgecdt inkhe dackstaegwiarhe
solid insulated conductor 25 3. The respective conductor connection
porti onspdsa hrel e®iped aiiged in hat@linebné rdiar g taine, aanidsdoredtredhto
the sane side. The conductor connection portions 15 are connected

W th eachtpapidiele Y 2ONEYCHOFS] RSF BENSh St tidhenigl 0s 1k BR@anged
enbodi nent, the switchgears are longitudinally 5 arranged in the

verti cals pa¢ kon sl el may: dhdeass Lhe e didechion ofi dde baard,

but may mnimze its dept This makes 1t possible to pr he

vacuym i nsul ated switchgear suitable for, installation_in the electric
chantier SEERCST Tt FoLSiRe PHAt B #hine Bl B Dot Bores
connection paortions 15 are arranged in parallel in the plane, and

di rect ed®RD e TEREGHRF Hﬁ&fe?earséﬂa@&@ﬁé@%&x\wﬁeéacP%Oaﬁafah@ldbﬁy
the solid insul ated conductor 3 perpendicular thereto, thus requiring
no adaptterug sedeenngdhieritp ke codaudtiseag ohhedtliver pdrt $AT1LEheS,
This makes it possible to reduce the nunber of conponents.

[ Enbodi rerd @Bjranged imThehd hstaklendbaharertie iHdrthes ddscidimection
referring to Fig. 4. The arrangenent of the switch units is different
from t hgde @fertdierierdiodi dredie 1 GHg 2 uddovey efi r 461 e syd€thginid as
20 that of the enbodinment 1 is enployed, and accordingly, the

exphgnatd,of, Qe s SWMAGIe UV 4o |1 A8, 2 dd edys dhiggsyg tch units | a,
| b are provided at positions where
[Embodiment 2]
The second embodiment will be described referring to Fig.
3. The embodiment has a different arrangement of the switch
units from that of the embodiment 1. However, the same switch
15 units as those used in the embodiment 1 are employed, and
accordingly, the redundant explanation of the switchunit will
be omitted.
In this embodiment, the switch units la, 1b are arranged
in twoupper and lower stack stages inthe longitudinal direction
20 of the switch units la, 1b so that the respective bus connection
portions are positioned at the respective tops. The solid
insulated conductor 3 is provided between the two switch units
la, 1b, and the respective conductor connection portions 15

are arranged at the back side of the solid insulated conductor

25 3. The respective conductor connection portions 15 are



the switch units la, |Ib are displaced fromthe |ongitudinal direction
and the direction perpendicular thereto so that the 25 respective bus
connection portions of the switch units la, Ib 10 are positioned
upward of the switchgear. The one at the |lower stage side is
positioned at the front side of the switchgear, and the one at the
upper stageanje@ lirspposiieonedaatlame, backdsideted tchehswiamhgede.
The solid insulated conductor 3 is 5 provided between the

af or ementh®nrethdwer emidaeihadiitios: bartlibnsand dhe eondiciead wdamneathon
portions 15 are arranged at the back side of the solid insulated

conduct oinécher by cohdudber &MHOdhaRM cufa Pl tatdty of switch units
la, |b are arranged at the positions displaced fromthe | ongitudinal

10 direction and difie A0 PRiReRd)¢uhak L1eLel01 50t DAk hO¢)
space sufficient to al'low acceds 0 the re pective corrpgrtrren §Hi A
the sw tchgear can secured in spite of increase in the entire
G eriel G TS W REnTenr Soothi A fkod P EORE T et § o7 Drid e EHS
vacuum i nsul ated swi tchgear with excel|ent 15 service and nmi ntenance
per f or neheeeC T edi PemPoard, but mapyaipdnt th ErpeePrent Ti1g mpkes
described referring to Fig. 5. In the enbodi nent, the arrangenent of
the swi tichpraapibled apfderdatthironcebmtineh lehedreasipadtjaar suitable
enbodi mrents. However, 20 the same switch unit as that of the

enbodi nefdr inssabhpt byrdn @nde aecor tt phbybehar ietpdannl iastafl 1ahéon
switch unit will be omtted herein. In the enbodi nent, the switch
units | ayardd, are adj acently

10 The respective conductor connection portions 15 are
arranged in parallel in the plane, and directed to the same
side. They are connected with each another by the solid
insulated conductor 3 perpendicular thereto, thus requiring
no adapter for connecting the conductive connection portions

15 15. This makes it possible to reduce the number of components.
[Embodiment 3]

The third embodiment will be described referring to Fig.
4. The arrangement of the switch units is different from that
of the embodiment 1 or 2. However, the same switch unit as

20 that of the embodiment 1 is employed, and accordingly, the
explanation of the switch unit will be omitted.

The switch units la, 1b are provided at positions where
the switch units la, 1b are displaced from the longitudinal
direction and the direction perpendicular theretc so that the

25 respective bus cennection portions of the switch units 1la, 1b



arranged on the bottom surface of the switchgear on the sane 25 | evel
at the front surface side and the back, side of the switchgear 11 so
that the respective bus connection portions and the conduct or
connection portions 15 face across the board center . The solid

i nsul ated conductor 3 is provided between the two switch units, and

t he cabl&repesddticaredoopraod 9f itsieaswahghdear - t Hhshavk st dérs lofietrhe
solid insulated conductor 3. In the enbodinent, a plurality
of swit cdtaup tsSi day @ sagpacendbhydaat angedrontt heddaii amesuwiactgetrt he
switchgear so as to mnimze the height of the board, and | ower the

gravity entele ohet B8 SME 1§H98AIst agel B SeMRKESo 4 {1+ POSSH b€ the BReyl de
10 the vacuum i nsul ated switchgear suitable for installation in the

el ect 1| & shanderel 1, i grg ot hebght andd botlie el apgegauied &

( Q
have seismc capacity. A certaine &ct & 8Bt ai ned i n teris of

seismic capacity. by arranging.the plurality of switch units_at e
et potiapred pesAen s 5 REnBnlaBh5t o S b e hdrght D
center of the switch unit becones half the height of the smﬁtchgear
or | ess.2hdhs ﬁppgﬁcépﬁeEPnﬁﬁﬁtb@ndEPF§éHnFr%#%%qﬁa@Qﬂ@ﬂﬁ%ﬁeﬁﬁs Beand
6 as descri bed bel ow The cabl e connection portion is

posi ti odstkatside dadihsisel ol ireubozed, covdwit et |Dws easy cabl e
installation on site. 20 The respective bus connection portions and

t he conduct or Ieonmecembvddachitons b3 vaké ianr afgeditehf aaetactassibhe
board center, which may intensively arrange the bus portions for

i nst al | af#0R reAngleliea t tHHS peRAtH Rt HNEpl cbapr hed el kaki tLilYnal
25[ Enbodi nent 5] © 12
10 direction and the direction perpendicular thereto so that the
space sufficient toallow access to the respective compartments
in the switchgear can be secured in spite of increase in the
entire dimension of the switchgear. This makes it possible
to provide the vacuum insulated switchgear with excellent
15 service and maintenance performance.
[Embodiment 4]
The fourth embodiment will be described referring to Fig.
5. In the embodiment, the arrangement of the switch units is
different from that of the respective embodiments. However,
20 the same switch unit as that of the embodiment 1 is employed,
and accordingly the explanation of the switch unit will be
omitted herein.
In the embodiment, the switch units la, 1b are adjacently

arranged on the bottom surface of the switchgear on the same

25 levelatthe frontsurfacesideandthebacksideof the switchgear



The fifth enbodiment will be described referring to Fig. 6. In the
enbodi nent, the arrangenment of the switch units is different from
that of the respective enbodi nents as descri bed above. However, the
same switch unit as that of the enbodinent 5 1 is enpl oyed, and
accordingly, the explanation of the switch unit will be omtted
herei n. $mthhé tdreboelspent 1 ve basswirtrohctuimint pokhiohb aadet i candgedtat
the front side and the back side of the switchgear, respectively so

t hat t hecgraspecidveobtis caemechicanm ordd ens ddh mndetbercomiucto id
connection portions 15 face across the board center. The solid

i nsul at eth GENECE 8bndulct R PY 54eh PRIV BB+ BBl SWhIGH tHH Lifi and
the cabl e connection portion 4 is provided above the solid insulated

conduct | i S\ unjts.ar ' I O\VA t
The | owa 578 S8 eheic: o pERerth' £ 18 R AR PR YnpLi Eeta8
Li kew se enbodi ment 4, this enbodi ne al l ows the height of the
boar too%reﬁ}%dsiwwjﬁ%ecgr%%?@g%%%T of the switchgear to be
|l owered. It is therefore possible to provide the vacuum i nsul at ed

swit chgear suiffatine IR NESt-ald #iFRiiT% v &t ardfdamsere wi t h

limted height and in the area required to have seism c capacity.
Conpar echdJm adiet lenfsotianeged Hn tihe dolbdédmment fhas pletheusalichgetr
switch units adjacently arranged at the | ower portion of the

swi t chgesr aentd hendinfizertent hkeavalt. o Ever bdatde a2bl owensihengravibe
width direction (lateral direction shown in 13 Fig. 6) is reduced

for instald@is &F ehet BRi€OAGHELOr TONNGELHON ROKLIs@ALYIR, thhrovide
conductor connection portion 15 of the other switch unit may cause no

int@bfer %acﬂ%5§iH§¥15€gHC§wipgh éﬁ%théiﬁégfé%%L;ﬁggﬁgﬁiaﬁqgn in

accordingly, it Is possible to 5 provi e excellent vacuum
Ihg\slgl 251&?1(3(8:;%61:1{0 e:cgecﬁfaldt%baebrl %\rift [ ltirllnei elc?cheeig I’ear{ fns tq'{ér frlecguilgn to
required to have seismic capacity. A certain effect may be
obtained in terms of seismic capacitybyarranging the plurality
of switch units at the lower portion, specifically, at the
15 position where the height center of the switch unit becomes
half the height of the switchgear or less. The similar effect
may be derived from the embodiments 5 and 6 as described below.
The cable connection portion is positioned at the back
side of the board, which allows easy cable installationon site.
20 The respective bus connection portions and the conductor
connection portions 15 are arranged to face across the board
center, which may intensively arrange the bus portions for
installation on site, thus contributing to improved

workability.

25 [Embodiment 5]



the electric chanmber, which requires reduction in the installation
area. The respective bus connection pgrtions and the conductor 10
connection portions 15 are arranged to face across the board center,
whi ch may intensively arrange the positions of the bus portions for
installation on site, thus contributing to the inproved workability.
[ Enbodi ment 6]THSThE thi saithoditivodi wmedtl e [dedye ideskcrebedrie§era Fng-t o
Figs. 7 to 9. Likew se the arrangenent of the switch units according
to the efbodinreht dmiasdshenn, ithd-iag.rahgaee:tswift the Wit aniltlk ase
adj acently arranged on the bottom surface of the switchgear at its

front angi packesi desm £8SPS!  N&INL HR dthate 2RbAEMERERGM aégcw@ed

connection portions and t he conductor connection portions 15 face

B hoar mfo RO HARRLE! the sane IDELSAMRMLLIBMGE A LARLA oheh e

enbodi 1lis enp oyéd erein, and accordin ana I'on of

Lhe g e oLl be g e 2ol e wi%%%ﬁ%ﬁrwe‘g‘ia%?%%‘l‘c%

i nsul ated conductor 3 is not provided between the two switch units,
and t he Woduttbk RoMieettsh [poreidns 15 and the cabl e connection
adapter 16 are connected. The plurality of swtch units are
adj acent |y 5 dirr dhgeemavdihent pwdre poritticbnuof tshka s\iikt elmgearrangete
sane | evel
at the front side and the back side of the switchgear,
respectively so that the respective bus connection portions
10 and the conductor connection portions 15 face across the board
center. The solid insulated conductor 3 is provided between
the two switch units, and the cable connection portion 4 is
provided above the solid insulated conductor 3. A plurality
of switch units are adjacently provided at the lower portion
15 of the switchgear on the different level.

Likewise the embodiment 4, this embodiment allows the
height of the bcoard to be reduced, and the gravity center of
the switchgear to be lowered. It is therefore possible to
provide the vacuum insulated switchgear suitable for

20 installation in the electric chamber with limited height and
in the area reguired to have seismic capacity.

Compared to the embcodiment 4, the embodiment has the
plurality of switch units adjacently arranged at the lower

portion of the switchgear on the different level. Even if the

25 dimension in the width direction (lateral direction shown in



Referring to Fig. 8 the switch units la, |b are arranged so that the
cabl e connection portions are alternaﬂﬁly (zigzag) positioned in the
board depth direction. 10Referring to Fig. 9, cable termnals
connected to the switch units la, |b are connected to the single
cable via the cable connection adapter 16. Li kewi se the

enbodi nentg 4 6)t he redbedidnent ihasathe tdwntah thipidendiactdbcadpacenbhy
arranged on the bottom surface of the 15 switchgear at its front side
and the haekish des, respechidvelbr EbhicBBkes bbrPossi 4 & @hi¥ BitRkze

t he hei ght of the board and | ower the gravity center of the

swi t chgear- .S f i3 | de u ,psu ed
SW tchge%dr;lts%L}lS t%%%nﬁ)f %\fstéa)?ﬁgtjimotﬁe%%ﬁr?éél echﬂlral%cM% a#bggpe\% 'ltt ﬂb
limted height and in the area required.to. have, ,sei sm ¢ _capacity.
A cert ai TR 2t ) Be SHtRTiea T G e e LeaBRer Ty By 0
arranging a plurality of swtch units at the | ower portion,

speci’f i FATTY -Gt tflﬁee%%%}lc‘%%vﬂﬁéfl@ PR afheveERPER SISt HARYG £ER
unit becones half the height of the switchgear or |ess. 25The switch
units | a&the pPlace ahegenately diffrag)t dre draged suld itcd enddgpacehéor
depth of the board, aimng at reduction in the installation area.
Accor di nghe celtdmet eidbochangre r, twiel donckml iore < amebod i oon pior titlons 15 are
adj acently arranged so that the conductor 5 connection portions 15
and t he icadd £ conngctd &y adapter 16 are connected, which then may be
connected to the cable side without providing the solid insul ated
conductor 3 beteenspber syblhlt Ubhhsct 1h HdmA SHld BhaFR LORasotLd

i nsul at ed conduct or for connecting the switch units I le belng
requi,red. in the r..10 e digen h imn t _reduction_in.the
e GBS e o b sbrehard Fe Tk Scabitetheohon
adapter 16 by itself is a conpanent generally used fqor constructing
her cabl ST TG PR Lo TAL VR ¥t BT BRT GRddIS PGSA Lenae 71 tes o
have to be newy manufactured by the sw tchgear maker. So the nunber
15 of tﬁﬁnﬁéﬁﬁﬁhéﬁﬂs1@§¢q&§%ﬁédﬁbé@;Séﬁ&rtﬁguﬁoﬁRHFéﬁbﬂﬁén@abPethe
connection may be easily done on site. Furthernore, the conductor
connect iiomwporad ovse KB iarig-yadj acent |y arranged in the enmbodi ment so
as to connect the conductor connection portions 15 to the cable
connect i ankadapieatt 18, which ensures connection

15 The sixth embodiment will be described referring to Figs.
7to 9. Likewise the arrangement of the switch units according
to the embodiment 4 as shown in Fig. 7, the switch units 1la,
b are adjacently arranged on the bottom surface of the
switchgear at its front and back sides, respectively so that

20 the respective bus connection portions and the conductor
connection portions 15 face across the board center.

The same switchunit as that of the embodiment 1 isemployed
herein, and accordingly, the explanation of the switch unit
will be omitted.

25 In the embodiment, the conductor connection portions 15



20 to the cable side. Arrangenent of the switch units on the sane

|l evel is not an indispensable conditign as described herein. The
arrangenent of the switch units on the sane |evel allows each of the
conductive connection portions 15 to have the sanme structure (no need
of length adjustnment), thus inproving 25 productivity. 16 WHAT IS
CLAI MED 4& ddjacaviitxhRgeamgeahpr IBengolid insubaptdiradiductafr 3 is
conpati ble switch units provided in a housing, each of the switch

uni ts i nedtidi ey el Petied $het ehesshiacll wnbuss, conecis eBnlushbrg
connected to a bus side and enabling sw tching between

cl osi ng/ kaf oL EuPLh Y GHQRd1 Funcd ‘tﬁ@sca}éf‘t@rc%'n@lectlon adéb@eplllg Qk‘bt y
of switch units are electrically connected at a |oad side of

switch wi X&hee&fé‘c% ot e tp%% unl%s;efourt%ﬁ'%%%a n%& corging, %c%'n%'

wher ei n ea he "Sw |nc 6s 2 di’s onnectlon

function swi tchgear according to r 2, wher
150ath G R R T i O ST AT G08 S ishgeas: on thesame

level.

Referring to Fig. 8, the switch units la, 1b are arranged
so that the cable connection portions are alternately (zigzag)
pesitioned in the board depth direction.

10 Referring to Fig. 9, cable terminals connected to the
switch units la, 1b are connected to the single cable via the
cable connection adapter 16.

Likewise the embodiment 4, the embodiment has the switch
units la, lb adjacently arranged on the bottom surface of the

15 switchgear at its front side and the back side, respectively.
This makes it possible to minimize the height of the board and
lower the gravity center of the switchgear. It is therefore
possible to provide the vacuum insulated switchgear suitable
for installation in the electric chamber with limited height

20 and in the area required to have seismic capacity. A certain
effect may be obtained in terms of seismic capacity by arranging
a plurality of switch units at the lower portion, specifically
at thepositionwhere theheight centerof theswitchunitbecomes
half the height of the switchgear or less.

25 The switchunits la, lbare alternately {zigzag) arranged



connection portion connected to a | oad side cabl e; t he bus
connection bushings provided in the each of the switch units
respectively are arranged at substantially the sane side; 20a
plurality of the conductor connection portions are arranged to face
wi th each other; and t he bus connection bushings and the | oad
si de cabte mdidarthredegrithapndethat besabdt antmiatd yatt edarid i dew the
The switchgear according to claim3, 25wherein the plurality of

switch umésapre-psmaages. in 17 the stack in a direction
substantially perpendicular to a longitudinal direction of the switch

unit. 5. The sMdohoess 2FGHAIRS Qe Mche0todquhei-ebBhnagashnof
the switch units further includes a conductor connection portion

connect &b 01 dhd 0Afl S1IE. GARLES: ARG LDGRL Ald Lpl . subd clo L So AT e
stacked Tn a Tongi udinal Ui Fection o e swtch unit.

5 connection portions 15 and the cable connection adapter 16 are
connected, which then may be connected to the cable side without
providing the solid insulated conductor 3 between the switch
units. This may eliminate the solid insulated conductor 3 for
connecting the switch units while being reguired in the other

10 embodiments, thusaimingat reduction inthenumber of components.
On the premise that the cable connection adapter 16 by itself
is a component generally used for constructing the cable by
the contractor, it is to be understood that it deces not have
tobenewlymanufacturedby the switchgear maker. Sothe number

15 of the components may be reduced, and the work for the cable
connection may be easily done on site. Furthermore, the
conductor connection portions 15 are adjacently arranged in
the embodiment soas toconnect theconductor connectionportions
15 to the cable connection adapter 16, which ensures connection

20 to the cable side. Arrangement of the switch units on the same
level is not an indispensable condition as described herein.
The arrangement of the switch units on the same level allows
each of the conductive connection portions 15 to have the same

structure (no need of length adjustment), thus improving

25 productivity.



6. The switchgear according to claimb5, 10wherein a plurality of the
conductor connection portions are arrghged in parallel in a plane at
substantially the sane side, and are connected by a conduct or
substantially perpendicular to the plurality of conductor connection
portions. 15 7. The swi tchgear according to claim1l or 2,

wher ei n WHAT uf 3l IGDATMED H&:switch units are arranged at positions

di splaced froma longitudinal direction of the swtch unit and a

di recti on, substanidhlday pempandiicig:ar to the | ongitudi nal direction.
20 8. The switchgear according to claim1l or 2, wherein the

plurality of sygGhUnids & dAcetd Ysdf @Nasth & A dPWRLg PQY td on
of the switchgear on substantially the sane |evel. 9. The sw tchgear

ggﬁgfjg't g}gaﬁgjé%giﬁg‘ggﬁ%ﬁﬂ’@%ﬂﬂ!:heéﬁEthint %dﬁ‘?ngﬂ{'e g@rﬁé ég%gﬁgf{%se‘
portion connected to oad side cable; "and
5 andabus connection bushing connected to a bus side and enabling
switching between closing/interrupting/ground functions,
wherein:
the plurality of switch units are electrically connected
at a load side of the switch with each other.
10 2. The switchgear according to claim 1,
wherein each of the switch units further includes a
disconnection function.
3. The switchgear according to c¢laim 1 or 2,
wherein:
15 each of the switch units further inciudes a conductor
connection portion connected to a load side cable;
the bus connection bushings provided in the each of the
switch units respectively are arranged at substantially the
same side;
20 a plurality of the conductor connection portions are
arranged to face with each other; and
the bus connection bushings and the load side cable are
further arranged at substantially the same side.
4. The switchgear according to claim 3,

25 wherein the plurality of switch units are arranged in



a plurality of the conductor connection portions are arranged to face
wi th each ot her. 10. The sw tchgear, according to claim1l or 2,
S5wherein the plurality of switch units are adjacently arranged at a

| ower portion of the switchgear on a different level. 11. The

swi tchgear according to claim 10, wherein each of the switch units

i ncl udestlze comaukctior 40d tormneicen oFulpetiioha thnneetpehd bcwl dpatb s& de

cabl e; and a plurality of the conductor connection portions
are arr angesh ondihel saiee st den whi cthé hew pt ¢t abhity. of conduct or
connection portions faces. 12. The swi tchgear according to claim3

to 6, 90r Fhe M@h@e@lﬂ hedeliiald s @fl Ganduelorn connection
portions are adjacently arranged.

wherein:
5 each of the switch units further includes a conductor
connection portion connected to a load side cable; and
thepluralityofswitchunitsarestackedinalongitudinal
direction of the switch unit.
6. The switchgear according to claim 5,

10 wherein a plurality of the conductor connection portions
are arranged in parallel in a plane at substantially the same
side, and are connected by a conductor substantially
perpendicular to the plurality of conductor connection
portions.

15 7. The switchgear according to claim 1 or 2,

wherein a plurality of the switch units are arranged at
positions displaced froma longitudinal directicon of the switch
unit and a direction substantially perpendicular to the
longitudinal direction.

20 8. The switchgear according to claim 1 or 2,

wherein the plurality of switch units are adjacently
arranged at a lower portion of the switchgear on substantially
the same level.
9. The switchgear according to claim 8,

25 wherein each of the switch units includes a conductor
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15

18

connection portion connected to a load side cable; and

a plurality of the conductor connection portions are
arranged to face with each other.
10. The switchgear according to claim 1 or 2,

wherein the plurality of switch units are adjacently
arranged at a lower portion of the switchgear on a different
level.
11. The switchgear according to claim 10,

wherein each of the switch units includes & conductor
connection portion connected tcoc a load side cable; and

a plurality of the conductor connection portions are
arranged on the same side which the plurality of conductor
connection portions faces.
12. The switchgear according to claim 3 to 6, 9 or 11,

wherein the plurality of conductor connection portions

are adjacently arranged.



