TI TLE OF THE | NVENTI ON VACUUM | NSULATED SW TCHGEAR BACKGROUND COF THE
| NVENTION 1. Field of the Invention The present invention relates
generally to conpact, |ightweight vacuuminsul ated switchgears, and
nore particularly, to a vacuuminsul ated sw tchgear inproved in

oper abi | i ypapdagabgty 1RcRTPES section panel. 2. Description of the
Rel ated Art In general, vacuuminsul ated swi tchgears in power

recei vi ng/ transfggdamng aetmnoent davechusiars divided into a
plurality of busbar sections to shorten a power interruption tine

associated with a busbar accident, and to inprove the working
efficiency of maintenance and inspection. One busbar section is
consti t utmECkgraupbuoEl TEY DRVEB®d6N panels arranged as panel
arrays. A bus section panel that includes a circuit breaker to
connect / dl scBnaédt obushar §nveetwean two busbar sections is di sposed
bet ween the panel array that constitutes one of the two busbar
sections, and tHee parrRdenl rayvehator oFRtd § e e3endiea bt helkO heRPact .
section. Each feeder panel arranged in one panel array has, for
exanmpl e, YhERLNEsARE cRRSUBE én86gBF§db§EéECgﬁ?@§5rp6§ﬁtm8ﬁetype or
the like, arranged in three horizontal _lines on_a single-phase basis
as Vi evetPTFORFEREEHontoof VERRIBARBPUARFE). StnECRERABCLBP PEES 1
busbar connectjon.is rovi ded at -an er ction each vacuum
swi t ch, éﬂﬁer?%ﬁg?#ﬁd?ﬁglSﬁ?%ﬁﬁs?%n% gggtﬁgégléén 8@ &f's fromthe

front 1 Qﬁ.t5858955£iéﬁr8¥ YRLYRrETQmLphase to phase. The busbars of

In general, vacuum insulated switchgears in power
receiving/transforming equipment have busbars divided into a
plurality of busbar sections to shorten a power interruption
time associated with a busbar accident, and to improve the
working efficiency of maintenance and inspection. One
busbar section is constituted by a plurality of feeder
panels arranged as panel arrays. A bus section panel that
includes a circuit breaker to connect/disconnect busbars
between two busbar sections is dispcsed between the panel
array that constitutes one of the two busbar sections, and
the panel array that constitutes the other busbar section.

Each feeder panel arranged in one panel array has,
for example, vacuum switches of a double-break three-
position type or the like, arranged in three horizontal
lines on a single-phase basis as viewed from the front of
the panel array. One connector for busbar connection is
provided at an upper section of each vacuum switch, and

longitudinal dimensions of these connectors from the front



each phase in the panel array can therefore be arranged next to one
amother in a lateral direction of the feeder panel. In the bus
section panel, on the other hand, vacuum sw tches of the
doubl e-break three-position type or the like are arranged in three
hori zont al .l i.pes_qn si_ngl e- phas basis_as.viewed fromthe front o
t he panelgnggé,pgﬁ %tﬁErggoﬁﬁggt%F?mfgbaégnﬁgcpﬁgﬁefo ﬂ%?f Pehers o
busbar ar FOYi . at t e n n r_rear i of
gaB &P?%%.lgoFggxgﬁggg,gg%Eg Eaﬁ gh%??%ng % %%%%nggé next

each vacuum s ars from eéder “pan

located pexbnkoahBenbimedi gt € kght aﬁrga%ieggéglEﬁsd%@EBQQGbaﬁgﬁ.

connected to an upper front connector of the e-brea

three-position vaeUtHe SWhd Chectd keWh S€e1 Pusharise fEom £ heand Mmett @i
| eft feeder panel are connected to an upper rear connector of the

switch. Thesechast 6fi gHecabeblbabrbekwerpeetBeshysoseetbencpangk ande
t he feeder panel, since the busbars of each phase were unable to be
connect edarea anrandpdcént tiraer angédonoadi Lionasi ant hesliat@eaphase
direction of the panel, it has been likely for one busbar to

i nterfereasiishashelovadr fbosbahs fluphhgofhehar pangénentagf eadhtwo
busbar. In view of the problens descri bed above, JP-2009- 27767-A
proposes PBHUSCEREE| 6Arpan_Nerhiani EA Busbarenti gusbadi #rersrpvidedch
phase. The vacuum swi tches of the doubl e-break three- position type
(or the 13%keYopRovPaed fROPRe2PUsUBREE| BR2L pafefe8faBfi §ACAnyacuum
rel ease busbar, connection between different busbar sections. For

i nspecti o't h°®he 2 i mediately right busbar section of the bus

section panel For example, busbars from the feeder panel located

next to the immediate right of the above feeder panel are
connected to an upper front connector of the double-break
three-position vacuum switch. Likewise, busbars from the
immediate left feeder panel are connected to an upper rear
connector of the switch. These facts indicate that between
the bus section panel and the feeder panel, since the
busbars of each phase were unable to be connected in an
adjacently arranged condition in the lateral direction of
the panel, it has been likely for one busbar to interfere
with the other busbars during the arrangement of each busbar.

In view of the problems described above, JP-2009-
27767-A proposes a bus section panel in which busbar height
differs for each phase.

The vacuum switches of the double-break three-
position type (or the like) provided in the bus section

panel establish and release busbar connection between

different busbar sections. For inspection in the



(i.e., the panel array of a feeder panel), busbar connection to the
i mredi ately |l eft busbar section (i.e., the panel array of another
feeder panel) is released by opening a circuit breaker, for exanple.
Additionally, an earthing sw tch corresponding to the inmediately

“aht b . ! Pleg !
rrg us%%‘gfgﬁlﬁgga?i fPe6heda Y. 0E; 8t L¥atfd BMi?é;@%ﬁHtg%ﬁ%s

busbars o ection to ensure working sa

section pff.eé. of thbepYAEWURLLAS UL At 8dr - s¥E-CPggal ) Ji 568588d-8RA¥Er ion
for exanple, when one of adjacent busbar sections’is electrically

charged, teschheVagHuai shelghiést absopshasgediah eit8er eheipsnéiront
or rear side. Wien the bus section panel is visually seen fromthe
front thereody dhesieboner fbégdropahde) allsacedhbabusbay osecihgnsg i s
charged cannot be readily discrimnated. Charged internal panel

consti t uemirehemehtsakannofobeexahehe | y Adidicrionanated,areidadmrhida
addition, in the bus section panel, either or both of the adjacent
busbar se®fiorlk errrespendinghae gelte amngdi ateler yight donskear esegtion
non-charged state. This makes it difficult to internally inspect the
bus sect i GFERREEdi T38| Pe a@bkY2 iR Pvncehbhbed thatkusirstafsthe
reason, a vacuum insulated swtchgear with a bus section panel that
al l ons CHAETRRH FREEFNAI TR OPRTFIRSR T eI RPeRREeDY - t he panel to be

checked for and]g zﬁft%DOf its .busbar eg@%o s to be confi.rned
structural ly, visudllSy PEhFEasidy P dedi relf 6 Eards i on

of the pgél?"téﬁeeé% K sd NS Dk BHENL | ”{gPtéQ&n%fe baged, o, L heg above,

and an Oij ect O jhe rnvention 1's 1O provide a vacuum i nsul at ed
adjacent busbar sections is electrically charged, each
vacuum switch is alsc charged at either of its front or rear
side. When the bus section panel is visually seen from the
front thereof, therefore, which of the adjacent busbar
sections is charged cannct be readily discriminated.
Charged internal panel constituent elements cannot be
.clearly discriminated, either.

In addition, in the bus section panel, either or both
off the adjacent busbar sections are usually charged and both
very seldom enter a non-charged state. This makes it
difficult to internally inspect the bus section panel itself
under the non-charged state. For this reason, a vacuum
insulated switchgear with a bus section panel that allows
charged internal constituent elements of the panel to be
checked for and a state of its busbar sections to be
confirmed structurally, visually, and easily, 1s deslred for

safe inspection of the panel interior.

The present invention is based c¢n the above, and an



swi t chgear including a bus section panel adapted to allow both an
on/of f state of a housing-contained circuit breaker and earthing
switch, and a connection state of busbars in busbar sections to be
confirmed structurally and visually fromfront. SUMVARY OF THE

INVENTIqNobge%Ed%%.égeagg% %%i%%ei%b égp%%kﬁ@%éggga%s%ﬁ;ﬁpgk&j&gg

present 1 nventioni a vacuum i'nsul at W

housi ng eQ%E@E%@%a? gﬂeghgpngﬁgp%§§”%@5ti%n @@5%&ha%§gg%atg%n%al%@d a

busbar conpartnent, eac ree conpartnents ng partitioned

by a metabbig garbhi/Bgr Bhate o2 &l houst nBreakinghdiyseqRrest! B¥eaker
switch region provided in the swtch conpartnent; an operating

devi ce fokndt Berswihghskedan, ahWwoasebanakteaht RitAgeSWrt 6l sbagisons
provided in the switch conpartnent; an operating device for each of
t he earthbagbaw tebthiegsons; ba tbhgt rhysbatraprdursecgndnbusbanally
extended from an adj acent panel, in the busbar conpartnent; and a
first busbapmcoébmnetti ng bushing and second busbar-connecti ng bushing
provided in the busbar conpartnent and naking the first and second
busbars connecti bl e/ di sconnectible; the swtch region, the earthing
switch regions, the first busbar-connecting bushing, and the second
busbar - corREELREGOBUSRENGNBENRONnt egral Iy nolded to forma swtch
provi ded on an el ectrical phase-by-phase basis independently. The
switches for thrEe PifFestAraFiesEhget PP ddR3e5de By 3FRIRCE o he

housing, jn a longitudinal 4 direction of the housi as. viewed from
Dot onttie AEPE Bhat PSR AGST P BASBAP. CORHLELPHYSBULHIABSFN cach

comprising: a housing enclosing a control compartment, a
switch compartment, and a busbar compartment, each of the
three compartments being partiticned by a metallic earthing
plate; a circuit-breaking/disconnecting switch region
provided in the switch compartment; an operating device for
the switch region; two sets of earthing switch regions
provided in the switch compartment; an operating device for
each of the earthing switch regions; a first busbar and
second busbar extended from an adjacent panel, in the busbar
compartment; and a first busbar-connecting bushing and
second busbkar-connecting bﬁshing provided in the busbar
compartment and making the first and second busbars
connectible/disconnectible; the switch region, the earthing
switch regions, the first busbar-connecting bushing, and the
second busbar-connecting bushing being integrally molded to
form a switch provided on an electrical phase-by-phase basis
independently. The switches for three phases are arranged

in order side by side in the housing, in a longitudinal



switch is located to the left side of the housing front, and the
second busbar-connecting bushing is |located to the right side of the
housing front. According to the present invention, a bus section
panel w th busbar-connecting bushings arranged at upper left and

(o SLoarcoby20nsurt EhecKLaLiAG WRe0 EDEAPaneh Lis YEBHEY, [TOM 1he

front, and at [east one arranged "at "bot e left and

right sidegqofithg1bys saeti-9RsPRNS aétgoﬁﬁééﬁgggabﬁsgaé é%ROEth

t her eby to constituteé a vacuuminsulated swtc sectl ons

can thereé@iechb@sr@@ehtgddk§CEhaimetedsﬁaeﬂbkh%haaﬂehs&ﬁgnkroﬁeg and
busbar connection routes are sinplified. The vacuum i nsulated

swi t chgeathsonsegnenbhiybhrpeenascwehli Baseihychiencycatedi Bbetnal right
i nspection of the bus section panel as well as its busbar

connect i omjidandf opkeahbonahgcHnwani ence under normal operating
conditions. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a perspective
view il lustrati fgeardienpo e mfesevacuumenrnsut atedosw sehigear  of
the present invention, the sw tchgear including a bus section panel
and feede3nphnel shdpepbasdcepanactapdf buanivngh eheaseedi ah paper; left
Fig. 2 is a plan view.illustrating a connection state of busbars in
the enbodi¥Rnfidhtt REIGaACRENFRnEUL REBISX 38K L REgERRPNSRBANPRREE §5 1;

Fig. 3is a longj.tudipal, _side viewthat illustrates 5 one of the
f eeder pahef%efo ﬁ?%gggeng?an #RE QECLﬁﬁ?tiﬂgﬁlg?%ﬂeng?Eﬁbear of

the pres%ﬁ%réﬂgggtégnboéﬁo¥ﬁeifegkgandlfight sides of the bus section

panel are arranged in array form, thereby to constitute a
vacuum insulated switchgear. Busbar sections can therefore
be readily discriminated from the paﬁel front, and busbar
connecticon routes are simplified. The vacuum insulated
switchgear consequently improves working efficiency of
internal inspection of the bus section panel as well as its
busbar connection, and operational convenience under normal

operating conditions.

BRIEF DESCRIPTION OF TEE DRAWINGS

Fig. 1 is a perspective view illustrating an
embodiment of a vacuum insulated switchgear of the present
invention, the switchgear including a bus section panel and
feeder panels disposed in array form with the section panel;

Fig. 2 is & plan view illustrating a connection state
of busbars in the embodiment of the vacuum insulated
switchgear shown in Fig. 1;

Fig. 3 is a longitudinal, side view that illustrates



Fig. 4 is a perspective viewillustrating the feeder panel of Fig.
3y Fig. 5is an internal front view of the bus section panel formng
anot her part of the vacuuminsulated sw tchgear shown in Fig. 1;

Fig. 6 is a perspective view of the bus section panel of Fig. 5;

Firg. 7 iSogel Bﬁgith‘é_dif%%ldersb@%eﬁEeWOQRi%gS\# behe fog gk@gyﬁ%huaﬁot her

part of the vacuuminsulated sw tchgear “shown in Fig. 5 Fg. 8is a
single-li ﬂ_ﬁsd&éﬁé@ms%&tbﬂ%e\éﬁcBlfmth'en?lﬂe%_te%@ swvkehgear shewa iih F:g.
5; Fig. 9 is a perspective viewillustrating the switch of Fig. 7
and an opgerating device; Fig. 10 is a perspective viewillustrating

the switch of Fig. 9 and a first operating nmechani smand second

oper ating mechani'sgn of theaoperspéeagidevitewi hl Figtr&tifdgthdlfésdar
side viewthat illustrates the first operating nmechani smand second
oper at i ngrarehanifshigf. Bhe operating device and vacuumswitch in the
vacuum i nsul ated sw tchgear existing when viewed froma direction of
arrow marked | iR X oihs ARY. inperfy, faont sviewi¢e Vhevpehasection
illustrates the second operating nmechanism of the operating device
and swit ARl FREMYBEUARPFASEI BREE &N LBRgEEFUER $PPHY2REEN vi ened
froma 6 direction ofharrOMFnE[ked line XIl in Fig. 10; Fig. 13 is a
per spect i VAL UFRAFEhaf PP ustr &t8s the switch of Fig. 9 and a third
operating ”EChaW#§§?°é £§9a perspective view of the bus section panel
of Fig. 5;

Fig. 7 is a longitudinal, side view of a switch
forming yet another part of the vacuum insulated switchgear
shown in Fig. 5

Fig. 8 is a single-line diagram of the wacuum
insulated switchgear shown in Fig. 5;

Fig. 2 is a perspective view illustrating the switch
of Fig. 7 and an operating device;

Fig. 10 is a perspective view illustrating the switch
of Fig. 9 and a first operating mechanism and second
operating mechanism of the operating device in Fig. 9;

Fig. 11 is a side view that illustrates the first
operating mechanism and second operating mechanism of the
operating device and vacuum switch in the vacuum insulated
switchgear existing when viewed from a direction of arrow-
marked line XI in Fig. 10;

Fig. 12 1s a side wview that illustrates the second

operating mechanism of the operating device and switch in

the vacuum insulated switchgear existing when viewed from a



operating device in Fig. 9; and Fig. 14 is a side view that
ildustrates the third operating nmechanism of the operating device
and switch in the vacuuminsul ated sw tchgear existing when vi ewed
froma direction of arrowmarked line XIV in Fig. 13. DESCRI PTI ON OF

THE PREFEggchgyBODE¥ENTS Her eunder .an ¢ odingnt oﬁpa vacuum

i nsul at ed &G teRgeSt SEESMAMRG TS thESplédent Fidenton will be with

reference to theg Cof?afyiQg%?%gégggay?gﬁgéw é%%@tﬁlfggyﬁgg?s the

enbodi nent of the vacuum ins gear € preéesen

inventiongyFign Ll $i18. BELARCG! k¥e ¥ %P!e&%lt';{ﬁbr AkkRdnt s eFdegLmENt
of the vacuum insulated swtchgear of the present i1nvention, the

smﬁtchgeabpg@gkgﬂgngeeiggsigegﬁbongpaaga and feeder panels disposed
inarray formwith the section panel. Fig. 2 is a plan view
illustrating a ceidecl4 ofs sk as edef vhesbarst i D11 her repdodimenthofdt he
vacuum i nsul ated swi tchgear shown in Fig. 1. Fig. 3 is a

| ongi t udi opkrasidg meewahham blfl daer apesadheg devihe theddewipahnelis
formng a part of the vacuuminsulated swtchgear shown in Fig. 1.
Fig. 4 istheperspuant iveutpbnd shatchbeast patesinbewheadeliepanelfrofn a
Fig. 3. The enbodi nent of the vacuuminsul ated sw tchgear shown in
Fig. 1 hadinfachipryosfapanersarkeruding &1Busn Eéeti dA-panel B, a
first feeder panel Fl disposed at a left 7 side of the bus section
panel B, and a second feeder panel F2 disposed at a right side of

e Dus SEELLEDLPROR oF. puBUOHRL:2cR B BRIDRELR, Doy een the panel .
Hereunder, an embodiment of a vacuum insulated
switchgear according to the present invention will be with

reference to the accompanying drawings.

Figs. 1 to 4 show an embodiment of the vacuum
insulated switchgear of the present invention. Fig. 1 is a
perspective view illustrating the embodiment of the vacuum
insulated switchgear of the present invention, the
switchgear including a bus section panel and feeder panels
disposed in array form with the section panel. Fig. 2 is a
plan view illustrating a connection state of busbars in the
embodiment of the vacuum insulated switchgear shown in Fig.
1. Fig. 3 is a longitudinal, side wview that illustrates one
of the feeder panels forming a part of the vacuum insulated
switchgear shown in Fig. 1. Fig. 4 is a perspective view
that illustrates the feeder panel of Fig. 3.

The embodiment of the vacuum insulated switchgear
shown in Fig. 1 has an array of panels including a bus

section panel B, a first feeder panel F1 disposed at a left



second feeder panel F2 are connected to second busbar- connecting

bushi ngs 3b at an upper right section of switches (described |ater
herein) in the bus section panel B, and the busbars 3 in the first
feeder panel FI are likewi se connected to first busbar-connecting

bushings 3ay t%fntfti'ﬁp}gﬁs lsSf:ffiéﬁcgéz?Qloé t Eds%'i LEDE8q f%e{ié;feggﬁel

section pane , reé single-phase sw fches descri be

herein arg, @rranged Lp grdegntnspactabrelhton@sfLontidR0paRE1tHe.
panel, in a longitudinal difection of the panel, and the direction

of the swaishessfitsrsocgnnatt aAdbagwEbs echéOpaRél she ydwsbars 3 of
each el ectrical phase in the feeder panels FI, F2 formng a panel

array. Assishonnical Fygsas3satfndint hegf eederhpapesisats, 3F2n tiaye a
busbar conpartnent la, a switch conpartnent |Ib, a cable conpartnent
1c, and soomidofecdapapdnent Fldareactnodécte¢det d osecondpansivant s
being partitioned by a netallic earthing plate 2 disposed inside a
housi ng Iwingdelpanehshikaeh3lh eetiezn papetr at sohhaseat s¢mgh - swideches
openable front door le on a front side (right side of Fig. 3) of the
housi ng 1{dezgied ehovabl kerehr) pahethe fDwn %e%a@nswéefl%ﬂa%@d'éhe
of Fig. 3) of the housing 1. The busbar conpartnent_|a is disposed
in an uppBtsPIEyi dOntof Likel hoBsi Fyedehaz@nent + a7 F§ +hieHese

| ongi t udi nal t her eof aleft-right direction_ of Fié:]f

di tiop, i.e.
2% The St Eoh bt then r P15 G iade el b ah b FHES bbby 2 ubb

conpartnmgnt.| a nd t he_cabl e_conpart ne l.c 1s disposed at __the year
O A S oA

Idis di%ﬂﬂ§§9 éfhéﬁ%LﬁﬂE%ergﬁqtéﬁg§i@njescribed later herein are

arranged in order in parallel to a front door of the panel,
in a longitudinal direction of the panel, and the direction
of the switches fits to an arranging direction of the
busbars 3 of each electrical phase in the feeder panels F1,
F2 forming a panel array.

As shown in Figs. 3 and 4, the feeder panels ¥Fl, F2
have a busbar compartment la, a switch compartment 1lb, a
cable compartment lc, and a control compartment 1ld, each of
the four compartments being partitioned by a metallic
earthing plate 2 disposed inside a housing 1 of the panel.
Each feeder panel also has a single-side openable front door
le on a front side (right side of Fig. 3) of the housing 1,
and a removable rear panel 1f on a rear side {(left side of
Fig.. 3) o©of the housing 1.

The busbar compartment la is disposed in an upper
region of the housing 1 near-centrally in the longitudinal

direction thereof (i.e., a left-xright direction of Fig. 4).



of the front door le and positioned to face the busbar conpart nent
| a. I nside the busbar conpartnent |la, the solid-insulated busbars 3
for three phases are arranged in parallel to a front panel of the
housing 1 (i.e., in a direction orthogonal to the paper of Fig. 3)

ira busb i i o h _busb 3 -
U2 DusbosnSoUNISELR RS OHRAE 35, Soe RS cD. 955 LA ., n

conductor el ectrical Ty Insulat’e

gas managesrph ARdakhys | QREOKRS BABALEABLLELY nonfOTL! §ANAL LY L RYE:

i f dust part es or other unwante nces enter

conpartnEﬁbeleea§a%@a¥_kief%n§ya@do%i@Eg.i@§UB§FEH9 ﬁBagéﬁge&lstfﬁé
are mai ntai ned. The switch conpartnent 'b contains switchesS 7 that

each inclaggetrbn thBepRieseft eAbedi ARBbosaddeHbhB- Bpgak rear section
t hree-position vacuum switch (doubl e-break three-position circuit

br eaker/ dbScbhaecttrbng swbikchy Snangoaivachum tearkbenghswhtieha®. The
switch conmpartnent | b also contains an operating device 8. The
sSW t ches GJomperameahngéd.side by side in three rows as viewed from
the front of the panel, and one switch 7 is provided for each phase
so that three phaskde arkee dovarasd. carinen et et conparharesnlic- tomt b tred
a cabl e-connecting termnal 20a connecting to a fixed contact point
of the daler%‘P%IﬁrgaEOithaé%oghﬁﬁ@ﬁ GHBUART3NEEEhipdpabhelbtehik B

t hree-posjtion circgit breaker/ di sconne¢ting switch) 5 and

i nt roducedc?ht oPEREcahl BIROAPUFERENE (:©ThelRahl @L1re6RPERt neNnt | C

al so contains a T-shaped. cabl e hea 0 rotatabl rovi ded on {he
cabl e- confiet ?%ﬁn?irﬁgngPezﬁﬁ?eﬁnag Elg' 8 252 ¥ubb YL E8An 8l 1ng

bushings 3c. Each busbar 3, a gas-less conductor
electrically insulated with a solid insulator, requires no
gas management and thus improves handleability.
Additionally, even if dust particles or other unwanted
substances enter the busbar compartment la, safety is
ensured since insulating characteristics are maintained.

The switch compartment 1lb contains switches 7 that
each include, in the present embodiment, a double-break
three-position vacuum switch (double-break three-position
circuit breaker/disconnecting switch) 5 and a vacuum
earthing switch 6. The switch compartment 1lb also contains
an operating device 8. The switches 7 are arranged side by
side in three rows as viewed from the front of the panel,
and one switch 7 is provided for each phase so that three
phases are covered.

The cable compartment lc contains a cable-connecting
terminal 20a connecting to a fixed contact point of the

double-break three-position wvacuum switch (double-break



a cable 9 constructed so that rotating the T-shaped cable head 20
dirsposes the cable 9 at an upper or |ower section of the cable head
and connects the cable 9 to the cable- connecting termnal 20a. The
doubl e- break three-position vacuum switch (doubl e-break

three'pOSEEE@@—&%EEEHBnbEg%?ﬁ&@ﬂ%%%%@%%9%&%%g8§§%%gﬁp Eg%§§g¥a%uﬂﬁh

earthing swtch arrange swtchco

i ntegral | yngphagdeW tR+aN cBROXYL1ECS Lok ch@Ast HEUt ertbe g tch 7.
Thus, the switch region is formed into a single unit to I nplenment a

conpact apémphi-ghtwei gt adesi gantihesmal dednsnehichahas arzuber
surface earthed with an el ectroconductive coating material to ensure

safety ofreoataply phevdaehl enbraak ctbreecpasetiofgvaeuinswi beh,Sand
has a vacuum contai ner equi pped with an insulating tube, two fixed
el ectrodes eachehbBusedsicruthedvacutimtonbabheng ahd mewabbed cable
el ectrodes. These el enents constitute a structure having two
circuit-bheaki A gospbses| fhehicgbérafpké, anheppexedr ébwetr sdesianeof
arranged at an uEper position of the novable electrodes connectible
to and diEeenfaekiebheadr srdt Rresaectpxébeconbaet Ipbpnthe aaglehe
novabl e el ectrodes are arranged to take up a | ower position of the
fixed el eCPrBBESINENECENIPRE £PRed el ectrodes in the doubl e-break
t hree-position vacuu jtch 5 is disconnectjbly connected 10 to one
busbar 3 i n the BUSHEIHHHAF Hert T Se Vo Dk bUSHATIN COfmedt i ng
bushing 3 I.Sposed _t Lntroduci bl e Lnto.éh busbar, .conpar t pent
o e ol AGrbr The-Fi TaaeErBREYude Pt RAL annl e g iRoRRSE IR,
three_posé&i@&hYagugﬂas$%Eﬁnm5eé§thing switch 6 arranged in the
switch compartment 1lb are integrally molded with an epoxy
resin to constitute the switch 7. Thus, the switch region
is formed into a single unit to implement a compact and
lightweight design. The molded switch has an outer surface
earthed with an electroconductive coating material to ensure
safety of contact.

The double-break three-position vacuum switch 5 has a
vacuum container equipped with an insulating tube, two fixed
electrodes each housed in the vacuum container, and movable
electrodes. These elements constitute a structure having
two circuit-breaking points. In this example, the fixed
electrodes are arranged at an upper position of the movable
electrodes connectible to and disconnectible from these
fixed contact points, and the movable electrodes are
arranged to take up a lower position of the fixed electrodes.

One of the fixed electrodes in the double-break

three-position vacuum switch 5 is disconnectibly connected
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di sconnecti bly connected to the T-shaped cable head 20 of the cable
9:.in the cable conmpartnent |Ic via the cable- connecting term nal 20a
di sposed to be introducible into the cable conpartnent |Ic. Details
of the bus section panel B, a constituent elenment of the vacuum

| nsul atedy 5YhhENAEREAST 5t 16 BRESENL CLIUEALEORscALe  do36L BEd BRLaN,

usi ng Flgs an internal “front view

section ﬁe&@iﬁb”gusﬂﬁﬂ%th BQEEogédtﬂg B@CHHﬁkbﬂﬁHHBESd%ntﬁetBe

smntchgear I'S a perspective view o

section pahghaof coﬁpgrtﬁenEl Qa. 7 Tife Sot 0091 dpdE Rl 51 8 dle: Vi EW-Qded in
switch formng yet another part of the vacuum insul ated sw tchgear

shown in Fhg. dbubkegbr8akstArskngbeiting ¢hagtamsQitbhes vacuum

i nsul ated switchgear shown in Fig. 5. Fig. 9 is a perspective view
il lustratdhgcoheeswibth obnkbgted andthe Teperatingadewi headl DOFbES.
5to0 9, the constituent elenents each assigned the sane reference
nunber ortizynbablas2t hosehef cébys. compardmane fhevsanthel eaeheés, and
detailed description of these elenments is therefore omtted. As
shown i n FRRecElRgdtermihelpg8asdtsponcpahel bB inhcbddesbhebusbar the
conpartment |a, a switch conpartnent |b, a cable conpartnent Ic, and
a cont r ol C¥RhpaFPRRRFLRENt ehER of the four conpartments bei ng

par 141 oned by Gapeial) 1ol g plats, 2 disposed | el de o ousi ng

LT R nE i R R

the hous'fﬁbénti@nf'greGde98§P@é§ geféﬁ 8915&99158f 5h€o 9. Fig. 5
is an internal front view of the bus section panel forming
another part of the vacuum insulated switchgear shown in Fig.
1. Fig. 6 is a perspective view of the bus section panel of
Fig. 5. Fig. 7 is a longitudinal, side view of a switch
forming yet another part of the vacuum insulated switchgear
shown in Fig. 5. Fig. 8 is a single-line diagram of the
vacuum insulated switchgear shown in Fig. 5. Fig. 9 is a
perspective view illustrating the switch of Fig. 7 and an
operating device. In Figs. 5 to 9, the constituent elements
each assigned the same reference number or symbol as those
of Figs. 1 to 4 are the same elements, and detailed
description of these elements is therefore omitted.

As shown in Figs. 5 and 6, the bus section panel B

includes a busbar compartment la, a switch compartment 1b, a
cable compartment lc, and a control compartment 1d, each of
the four compartments being partitioned by a metallic

earthing plate 2 disposed inside a housing 1 of the panel.
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sake of convenience in illustration. The busbar conpartnent la is
di-sposed in an upper region of the housing 1 near-centrally in a

| ongitudinal direction thereof (i.e., aleft-right direction of Fig.
6). The switch conpartnent |Ib is disposed bel ow t he busbar

conpar t ment, | gnbpdE?%$ é%%L% %Q%%%%L%S%% %&e%%bﬂ%§&%%gﬁ Aood HE gak

side (left si he “housi ng € control comnpartnent

ld is dngQ%ﬁ@ IS AN (UAREK SG@k $8CHHIQN Gqffgh%PErﬁggsgﬁgr1Lea%%da

positioned to face the busbar conpart'nent . I'nsi busbar

conpar t "epbmbdabad eSeeaRd panshan 3on 3 Ra0ieRCh 1@kt Rree phlases .i )
extended fromthe adjacent second feeder panel F2 and connected to

the secondrbusbahouvganaeat.i ngnbushi ngs Bbsb3bs 3badé bhettvperori ghe
section of the switches 7, 7, 7 detailed later herein. A first
busbar 3saBe 3ff abneachcphasen exflendedtitom the first feeder panel
FI is Iikew se connected to the first busbar-connecting bushings 3a,
3a, 3a at the uppee befbasecomparvhenhelasnst ghegoFed7in7anThepswi tch
conpartnment | b contains the switches 7 that each include a

doubl e- br 8aRiehr €&- pbsi hicoaindc duieagwicedht reddubie- Br dgkgitudinal
three-position circuit breaker/di sconnecting switch BDS) 5, a vacuum
eart hi ng 9$HPEERCPESEES04 I Page 2dCeEt 6L INYDPLTGCHEPRsPhldHar £) 12
connecti ng, bushi.n 3a, and second husbar-connectin ushi ngs 3b.
The oui t CHNBoRBALERe ROTPE STIeT Cadt An e SR SGhe PR g tHEy PLECAE The

gg??L?hgrgaﬁp%E %%g?og%tiﬁgdv%ﬁgughbigi%%%pg%%%%n%’1Eh§svgg%%gked at
the rear side (left side of Fig. 6) of the housing 1. The
control compartment 1d is dispesed in an upper rear section
of the front door le and positioned to face the busbar
compartment la.

Inside the busbar compartmeni la, a second busbar 3,
3, 3 for each of three phases is extended from the adjacent
second feeder panel F2 and connected to the second busbar-
connecting bushings 3b, 3b, 3b at the upper right section of
the switches 7, 7, 7 detailed later herein. A first busbar
3, 3, 3 for each phase, extended from the first feeder panel
Fi1 is likewise connected to the first busbar-connecting
bushings 3a, 3a, 3a at the upper left section of the
switches 7, 7, 7.

The switch compartment 1lb contains the switches 7
that each include a double-break three-position vacuum
switch ({(double-break three-position circuit
breaker/disconnecting switch BDS) 5, a vacuum earthing

switch (ES) 6, & voltage detector (VD) 10, first busbar-
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vol tage detector (VD) 10, the first busbar-connecting bushings 3a,
and the second busbar-connecting bushings 3b are integrally nol ded
with an epoxy resin as shown in Fig. 7, thereby to constitute the
switch 7. Thus, the switch region is formed into a single unit to

| mpl e”e”tc%?ﬁggi?p B128n 1 h! 9“5%’5” gﬁ& gse&ga;?gggarugggghés gy teh

. . n
regiron Is se-Separat ed” structure w cons uen e?errents

arr anged.bééﬁﬁlgy g de 4, ar eaﬁﬂ g:lo?.gfaaéﬂn%nt% Oltk%]g!aeflhgcg O d09!s | &, of

the housing 1, Tn a longitudina ction o ousing, and wth

a shi el di et 2y kg bebPPcdi sposat helwern ihe: Phasese - {9 851 4P vacuum
suppress a short-cCircuiting accident fromoccurring between the

phases. Thelr@h degbsi § chthasvasuout 85rshihg§cewieant hed) Wl hega

el ectroconductive coating material to ensure safety of contact.

Next, a ceibidesd dopdcgoraivon of, ttiee s tsh BusBsardessnebetndel ow
using Figs. 7 and 8. As shown in Fig. 7, the switch 7 includes: the
doubl e- brizakh iy ee3posind onhe acecomd Wt stha £ doobhecbieakbushings 3b
three-position circuit breaker/di sconnecting switch) 5 disposed

near - centdzg | integraiivnnovfed vtthhanhegsikig resint we \sdowrmisarttis .ng
swtches 6, 6 arranged at left and right ends of the switch 5; and
the firsttieRecohdcouzbafuteorrectVhgcbudhi Tg8153a,tigh sssidieh region
cylindrically erected on to of the vacuum earthing switches 6, 6

and havi nig® tHFAF cotr2ct ettt BUkDardt 3, *3 tHAtSBFRE ext SHHRACE rdMi t he

arnay. copiiuseh o fd Call, Leedsr pen Bl ERoMe ce e

50 equi p%%cgélg—t&ﬁ&ypaégéué@]!lﬂ@lguééjb&?fﬂ?ot‘:%nstituent elements arranged
side by side in order in parallel to the front door le of
the housing 1, in a longitudinal direction of the housing,
and with a shielding layer being disposed between the phases
s0 as to suppress a short-circuiting accident from occurring
between the phases. The mclded switch has an outer surface
earthed with an electroconductive coating material to ensure
safety of contact.

Next, a detailed configuration of the switch 7 is
described below using Figs. 7 and 8.

As shown in Fig. 7, the switch 7 includes: the
double-break three-position vacuum switch (double-break
three-position circuit breaker/disconnecting switch) 5
disposed near-centrally in a front view of the housing 1;
two vacuum earthing switches 6, 6 arranged at left and right
ends of the switch 5; and the first and second busbar-
connecting bushings 3a, 3b each cylindrically erected on top

of the wvacuum earthing switches 6, 6 and having the

13



The vacuum switch 5 also has fixed contact points 5la, 51b housed in
the insul ating tubes 50a, 50a, respectively, and novable contact

poi nts 52a, 52b connectible to and di sconnectible fromeach of the

fi xed contact points 5la, 51b. The two fixed contact points 51a, 51b

dth I [ 52 92 [ ' it-
br caki ng SOTATEL g FBEA Conbabl Shorh B1ACTRoEnG- Vet EIEi AESBY Fi g
70 ' 33Ul t 5 d th
{i ot “DuSEoy s CERRGGDI G- bueRingora. “TRGFi YaHCLenthet *2hoi nt 51b in

the right side Olfhé:icﬂ:ukﬁé%%@%f@e—%ﬁoéf@ioﬁe\?é)ﬂgjrptﬁgﬁ{cﬁ?h%iﬁa@a

conductor 54 and the second busbar- connecting bushings

novabl e cent@eh BOhPhSnSZ2asandqe2Bpe@nwiPR efBelnshaRdingr eusQYPEEY.
to each other via a novable conduc?or 55 reinforced by Stainless

steel or @y vibetmnekatchhatalsonphs anreal edndhchi ghihespsLAl UREL A
vacuum i nsul ated operating rod 56 is coupled to the novable

conduct orhdbsedhén valsaguimsuhsul agetluoper 8bang508d béspsctededyt &hom
t he vacuum contai ner 50 and coupled to an operating rod 58. The

oper at i ngneoeb 58 ¢entaupl pdinbs ahZapebabi ngnnedt8ilactoaated by the
operating device 8. Also, a guide 57 is provided to fix a position
of the vatirRGRIHeET Hobe bperatadly ¢bdtBe Ahyedhepreach peewentSla,

m sal i gnnent of the novable contact points 14 52a, 52b and the fixed
contact poifits BEa W9 1856 LRETN, PAN showd i v B g d thehd wano
novabl e contact points 52a, and b, e actuated by the operating
fod 81t ST Gt S THEr BOLTDRI R postti GIFEL Foke tw PP PEL

breaking points.

The fixed contact point 5la in the left side of Fig.
7 is connected te the first busbar 3 via a conductor 53 and
the first busbar-connecting bushings 3a. The fixed contact
point 51b in the right side of Fig. 7 is connected to the
second busbar 3 via a conductor 54 and the second busbar-
connecting bushings 3b.

The movable contact points 52a and 52p, on the other
hand, are coupled to each other via a movable conductor 55
reinforced by stainless steel or any other metal that is not
annealed at high temperature. A vacuum insulated operating
rod 56 is coupled to the movable conductor 55. The vacuum
insulated operating rod 56 is led out from the wvacuum
container 50 and coupled to an operating rod 58. The
operating rod 58 is coupled to an operating rod 81 actuated
by the operating device B. Also, a guide 57 is provided to
fix a position of the vacuum insulated operating rod 56 and

hence to prevent misalignment of the movable contact points
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energi zing, an opening position Y2 for circuit breaking to cut off a
current, or a circuit-disconnecting position Y3 for ensuring safety
for inspection persons against a surge voltage due to lightning. As
shown in Fig. 7, the novable contact points 52a and 52b each gain a

cutof f gap,"g2'c.at e.open. ition Y2 and di nnecting gap
"g3" at t %adigggnﬁé?tF%% %B%%F??%ﬁ&€%¢ S Fségﬁhegﬁghg gap "g3" is

reset to have ar_cl ce_eguivaken o] Lce
Fhe cutof f gap ﬁgzégaﬁﬁggﬁfsa§a§$&?ﬂegglgggfigy %?g(FQS?ﬁé¥a%$%sent

exanpl e, t¥Ar;0RVaBLatE0RLACLAROISBLS eath AWt i tkhe , di-geonpecting gap
"g3" preset to be nearly twice the cutoff gap "g2" "enabl e

mul ti -1 evebdi Bsukat s@Bp Nexkdtacfehaidlediegnbbgurabhor10festthe vacuum
earthing switches 6 is described below using Figs. 7 and B. As shown
in Fig. 7eneaghzvaguuaneapthing $wistichon vi2nebudes raud&c budadanigairer
61 equi pped with an insulating tube 6la. The switch also has a fixed
contact pouhtofZ azhousednicn thlre avaduomicediaicraneGt iagd posindched 3t o
the conductor 53 or 54, and a novabl e contact point 63 connectible
to and di §evnABeurbhe BrERTYhéEON Xadpeortiact pepsiont 6RaiAsmpwrablege
conductor 64 is coupled to the novable contact point 63. The novable
conduct orV84tfge| @eeohif LELERENERE-vacuum container 61 via netallic

bell ows 65 and coupled 15 to_an insul ated operating rod 82 for the
earthing switch. 25 THEYT x&d CThat abt Dof nfeB2LHF EMREGRE URRTREPt RfRg

switch 6 in,t | eft. side of Fig. is _cqnnected to the .first busbar
3"V &t netB8nage: SrB3oaTa e FPed Thachar ot the oBEning’ BosItieH

Y2 and a disconnecting gap "g3" at the disconnecting
position Y3. The disconnecting gap "g3" is preset to have
an interpolar clearance equivalent to nearly twice the
cutoff gap "g2". In this way, the plurality of (in the
present example, two) movable contact points each with the
disconnecting gap "g3" preset to be nearly twice the cutoff
gap "g2" enable multi-level insulation.

Next, a detailed configuration of the wvacuum earthing
switches 6 is described below using Figs. 7 and 8.

As shown in Fig. 7, each vacuum earthing switch 6
includes a vacuum container 61l equipped with an insulating
tube 6la. The switch also has a fixed contact point 62
housed in the vacuum container 61 and connected to the
conductor 53 or 54, and a movable contact point 63
connectible to and disconnectible from the fixed contact
point 62. A movable conductor 64 is coupled to the movable
contact point 63. The movable conductor 64 is led out from

the vacuum container 61 via metallic bellows 65 and coupled
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connecting bushings 3a, and the fixed contact point 62 of the vacuum
earthing switch 6 in the right side of Fig. 7 is connected to the
second busbar 3 via the conductor 54 and the second
busbar - connecti ng bushings 3b. Fig. 8 shows an electric circuit of

the presepl RMbRdLIENL ABRLYLAY LN vaguuplnaylated uttchgear of

the presént "I nvention as € bus~sécti on panel”. "As S. 7

and 8, the SwﬂtQgggafiﬁéd08&££ga£ggogﬁ%t@gto%hsh?CQQ&&QMrgaigﬂigé the

switch 7 and an ctric circuit us section panel can

readily regognhzedihr enet herkr antie of bme.pahﬁg-pzhﬂépt@@i%p Bygbar
section is electrically charged can be readily identified fromthe

front andfnestnbséBkes3akeal kel Xoh@ueeewr sQUaLAYD tBREFALLRNS L shA -
addition, it is clear whether the internal constituent el enents of

the panetoanecthaggpdshIhgsoperabhtgtteviréeed conysed beihdr g2oarand

off the vacuumearthing switch 6 as well as to select either the

cl osi ng posétvanuYh €ertbmeggswihgh Bhénopkai mggpasktdenc¥2Fifor 7 is

cutting off a |oad current or an on-accident or on-fault current, or

t he di scorrreethgdpbsi thens¥gondrbuabari Agvisatbeychbodutheri Adpeotli on

persons against a surge voltage due to lightning, in the

doubl e- br $p¢erd phepbpsncoaragringwbrehingsNekt, a detail ed

configuration of_the operating device 8 is described bel ow using

Figs. 5 and 9. F6-%s SHAMNT PiFi Y CH o cebhs?f tiemtPpsent of t he

operating device 8 are iixed a_supportin ate 113 rovi ded

"hei de { FEVHCR BofpRe ¥ haRt 1B, VAFGBR thedlBpararhbhEGrEe s Fae

ConStrUCt§¥E§é§@n£ﬁ9é$¥i8R gsfkﬁgtbus section panel. As shown in
Figs. 7 and 8, the switchgear is configured so that the
configuration of the switch 7 and an electric circuit of the
bus section panel can be readily recognized from the front
of the panel. Thus, which busbar section is electrically
charged can be readily identified from the front and no
mistakes are likely to occur during operations. In addition,
it is clear whether the internal constituent elements of the
panel are charged.

The operating device 8 is used to turn on and off the
vacuum earthing switch 6 as well as to select either the
closing position Y1 for energizing, the opening position Y2
for cutting off a load current or an on-accident or on-fault
current, or the disconnecting position Y3 for ensuring
safety for the inspection persons against a surge voltage
due to lightning, in the double-break three-position vacuum

switch 5. Next, a detailed configquration of the operating

device 8 is described below using Figs. 5 and 9.
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operating nechani sm 200 for switching the novable contact points

52a, 52b of the doubl e-break three-position vacuum switch 5 to the
closing position Y1 or the opening position Y2, a second operating
mechani sm 300 for switching the novable contact points 52a, 52b of

the doubl e- br eakﬁ%hég%np‘iﬁi %EQQ.@CHHH! W E\%%Flsg%B?h?reHQ%Qi Bg. the

position Y2 or t I'sconnectrng positioh opeér at’i ng

mechani smgpe40Q 1 0 hAlcOREA 1 the trg)\éa@%}ﬁ%ﬂ:gﬁlgj gg%%.t § 163 of

the two vacuumearthing switches 6. In Fig. orting plate

113 is onpibed deor iindivst rad AN-ass0TARGthR330NS . Theshi rshe
operating nechani sm 200 i ncludes an operating unit 200A that drives
an oper at bpgraedhanidemiel ot He deubkleudteak ddyeeR-1RQSiV io@N avaGHsn
switch 5 for a first phase, and a linking unit 200B that drives

oper at i ngoprealidnigs mecbfantilzen @G0bIferbrsedk dhtiree-thes ovai 1\eacdunact
switches 5 for a second phase and a third phase. The third operating
mechani snp2400tisnélades2in odpéhat idegblei—b r4GHA thivate - pdisiivéonavacuum
operating nechani smof the vacuumearthing switch 6 for the first
phase, an8¥atribnri #§ et c40EBNohREsditileds Yloper athiengpradhanpsws tefon
the vacuumearthing switches 6 for the secondfphase,andlthe third
phase. ThéZcoRf F§GPRC GRSSRTUIRE BSEharisg ¢80 fPgoAviAchA®g fhest

1071 o o PBPERBAFI GENTPERH PRACLA Paerr Aobs Shanes fopbrsr Daparatiig
rechan o308, SEROULCORR! 2108 TSCORNLS Sl SRRISLLRS,douics e
E:sghagi S;&lgﬁ aéﬂmbét.amgs bde v vhat Jhly ugtnat 85.te s hir {E RRAN ALY
400, 400 for operating the movable contact points 63 of the
two vacuum earthing switches 6. In Fig. 9, the supporting
plate 113 is omitted for illustration-associated reasons.
The first operating mechanism 200 includes an
operating unit 200A that drives an operating mechanism of
the double-break three-position vacuum switch 5 for a first
phase, and a linking unit 200B that drives operating
mechanisms of the double-break three-position vacuum
switches 5 for a second phase and a third phase. The third
operating mechanism 400 includes an operating unit 400A that
drives an operating mechanism of the vacuum earthing switch
6 for the first phase, and a linking unit 400B that drives
operating mechanisms of the vacuum earthing switches 6 for
the second phase and the third phase.
The configuration of the operating unit 200A in the

first operating mechanism 200 is described below using Figs.

9 to 12. Fig. 10 is a perspective view that illustrates the
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second operating nmechani smof the operating device and sw tches in

t he vacuum i nsul ated swi tchgear existing when viewed froma
direction of arrownmarked line XI in Fig. 10. Fig. 12 is a side view
that illustrates the second operating nechanism of the operating

device ang.sm%tches Em t he vgcuun1 'naulated swi t chgear exi tin% mh%n
viened froftd-dPPetti-oh? BF“drfowndfke SFPRE b = e P i o
efor ence’ enpe I inE BLI LUCAhaCLBTERNE S (6T 2R3 ANBH LIRS,

el ement s. ya @t deh 8l s8odesgs Lahbn olnbhesenchegEnts Isigherelore,

omtted. For | ustrati on-associ ated reasons, In Fi

SUPDOFtinQi@éa§§e&1§héﬁdilﬂ§sﬁbhtésOEEéaEEBQt”E?Q@QE%H@ #88nhah€sm and
omtted and in Figs. 11 and 12, the third operating mechanism400 is

onmtted. 4scsh@WBpéRatiflg h@chanfbhsbisbaét opuppeihngetrefberndlls of
a nearly U shaped rectangular formis fixed to a supporting plate
113 not sswimchast hnahhepeacend ofhsthetedesbitchddabeendsdingciirdn
downward. The first-shaft supporting nenber 114 supports a first
shaft 20lvsewad foomnakditrbetshafofpayovatrmiénkaeddiieret KdnipaFaglellto
the front door le of the housing 1. A lever 202 is fixed to one side
near - cent¥a¥t yl¥nianaagide wieectheh diluperatesttBhafecopd. opFheting
| ever 202 is coupled at its leading end to the operating rod 81 of
the swit dReTR§B+SHhelf FRSt OpRAIEING: dBKECe| gadofWiBCBAE aRi AlCeHlcHRr™
t he first.shaLt 281, a lever 203.is.fixed in an ﬁpgosite glrectlon
rel ative YO HREFVRY I BBBICARITFLFohaf | YReBel bW ERel A8Er fyCLtEREF 4P

region in ihe g al.. gaestion ot thepirsioshals 20k & d quen 2044
constituent elements each assigned the same reference number
or symbol as those of Figs. 1 tc 9 are the same elements,
and detailed description of these elements is therefore
omitted. For illustration-associated reasons, in Fig. 10,
the supporting plate 113 and the third operating mechanism
400 are omitted and in Figs. 11 and 12, the third operating
mechanism 400 is omitted.

As shown in Fig. 10, a first-shaft supporting member
114 of a nearly U-shaped rectangular form is fixed to a
supporting plate 113 not shown, with an open end of the
member 114 being directed downward. The first-shaft
supporting member 114 supports a first shaft 201 so as to
make the shaft pivotal in a direction parallel to the front
door le cof the housing 1. A lever 202 is fixed to one side
near—centrally in an axial direction of the first shaft 201.

The lever 202 is coupled at its leading end to the operating

rod 81 of the switch 7 for the first phase. At one side of
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visually axial direction of nearly 90 degrees with respect to the

| ever 202, and the lever 204 is coupled to the Ilinking unit 200B
described [ater herein. As shown in Figs. 10 and 11, a driving shaft
207 for an electromagnet 206 is coupled to the lever 203 via a

coupl i ng nmenber. 205 it noyabl e core, ( sho fi to_the
e ng ST 13509 4RE @F eLPFohnbie 06t hAlla Fi KEHCEcold SBebHEt o
t he supporthg Ia%gl%e d1§é0 Egnthglgfvabl gﬁe le9nd 5050|I and a
per manent” magne re dlspose rhsi de e frked oré.

el ectro 3901 8y oL 905080 h0at: when, by ngfghe ﬁOEEéCA 5a1

points 5 are Yetarned rn t I ng osi't n
force of cii‘rf‘e&@iénaé'ﬁ PEE MRNLOL sH@EE‘eﬁoj?reétfévQP' gloilosgefm@a in a

opposes stored biasing force of a tripping spring 210 (descri bed

later hergidlaBng &:iLDNEBLECPLOSSHE ensPF1PY9@ 1de§rovk dedr Rt ross-end
of the operating rod 81. Next, the configuration of the secon

oper at i ng.o nEchan: sar 3002 f Oén@V\ttﬁ@hléT@ef hz0 aovabteupsdatiacd pioent s
52a, 52b of the doubl e-break three-position vacuumswitch 5 to the
openi ng pasitimon W2ior2@0e dessonnest il gpodidniedm.Y3 is descri bed
bel ow using Figs. 10 and 12. As shown in Figs. 10 and 12, a |lever
301 is fixed toAshehoterirsidagsof therst Her, centyiofintthefafist2 Ghafar
201 in the axial direction thereof, 19 and the |ever 301 has an

i nterl ocldhg et Boragrebnelents ofourlrd | e ek n8ohevar PP e¥i®B0B abuts
the pin 302, and the roller 303 is rotatably provided at one end of
a crank ISRHRLIEDHASHPGR 4P r 3 Flor? YRS qfﬁﬁ ARk FRown) 3phxed

to the driving shaft 207. The electromagnet 206 has a fixed
core secured to the supporting plate 113, around the movable
core, and a coil and a permanent magnet are disposed inside
the fixed core.

The electromagnet 206 is designed so that when the
movable contact pcoints 52a, 52b are retained in the closing
position Y1, attraction force of the coil and permanent
magnet creates hold force that opposes stored biasing force
of a tripping spring 210 (described later herein) and a
contact-pressure spring 211 provided at one end of the
operating rod 81.

Next, the configuration of the second operating
mechanism 300 for switching the movable contact points 52a,
52b of the double-break three-position wvacuum switch 5 to
the opening position Y2 or the disconnecting position Y3 is
described below using Figs. 10 and 12, As shown in Figs. 10
and 12, a lever 301 is fixed toc the other side of the other

end of the first shaft 201 in the axial direction thereof,
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pivotally supported by a nounting fixture A A driving shaft 306 for
an el ectromagnet 305 is coupled to one end of the crank | ever 304 at
the other side thereof, and a novable core (not shown) is fixed to

the driving shaft 306. The el ectromagnet 305 has a fixed core (not

shown) t h%tn di £t C_'Llérvpeq: t3.% 1t r?x% s> lé%p QEttier}goQJﬂtng éajl%’ 3 O%r %L&n%nteh%nd of
I per  and l['ower

novabl e core, and two coils are sposed at u

posi ti ons ¢hasiidectrhheohi xed 98£§erT§§3eLSﬁ£50€H8n§En3952?”Sﬁ?i%ﬁé the
upper and lower coils to actuate the novable core vertically,

wher eby thel1eranksl ewenodtdabd vt wraeddebiat HeNichd ¥8t 20”3 Never
crank |ever 304 changes an abutting position between the

interlockdng pinno3@2damdcthen ehkeec303. TR aragBULévethgo4l ever 203
can be controlled at a predeterm ned position so that the lever is
st opped f porvtadiynguaboutetheyf er sbushdhty fA26tuere Aot to be so
stopped. This renders the novabl e contact points 52a, 52b of the
doubl e- break thr&edposing oph&fcuddd siwt chnbetent rohbgiee 306 be

st opped from noving fromthe opening position Y2 shown in Fig. 7, to
t he di scofRBRLEAgtRoSIEI 6AAYL &RhE chaskt deFer ARidnesi kg Pihele side
opening position Y2, or controllable to be novable fromthe ogening
position YBer§°the2dfs@oRR¥EPLRgCOBEsiPen stewnThie fidxed &8y thehis

osi 1 on 5 RRBS260a EcaRAect TG HOSTEFOPETAST r D ha ROvAbH L ERrEaEe

P01, S2Roko el DRa0U 22Beak LU SRPORLLOT MRS BUALEY, ©

of the doyblg-hAreak LBYEB1ROSLLLONAKACHUM coils are disposed at upper
and lower positions inside the fixed core.

The electromagnet 305 energizés the upper and lower
coils to actuate the movable core vertically, whereby the
crank lever 304 is turned. This turning motion of the crank
lever 304 changes an abutting position between the
interlocking pin 302 and the roller 303. As a result, the
lever 203 can be controlled at a predetermined position so
that the lever is stopped from turning about the first shaft
201 or not to be so stopped.

This renders the movable contact points 52a, 52b of
the double-break three-position vacuum switch 5 controllable
to be stopped from moving from the opening position Y2 shown
in Fig. 7, to the disconnecting position Y3, and thus to be
maintained in the opening position Y2, or controllable to be
movable from the opening position Y2 to the disconnecting

position Y3. That is to say, this structure serves as an

interlock mechanism between the opening position Y2 and
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switch 5 for the first phase to the doubl e-break three- position
vacuum switches 5 for the second and third phases is described bel ow
using Figs. 10 and 11. As shown in Figs. 10 and 11, the linking unit
200B includes: a crank | ever 801b coupled at one end thereof to the

T R e

for the secon asé: "a“cran ever

Swi 10h 5760 PRo PR F o FRabeck F1rer Brackar 'o0ot Red t5otng"

supporting plateydd3 4 ol REiAS SHPPOSGoBeR A PlE:‘L@lltl{salth%]?%thi% of

both crank |evers 801b and 801c’pivotally and axially: a first

coupling coefbet 898raaybﬂgo@neh@naohbaé_bgeakntﬁeeaLﬁesieieﬁevaeguﬂf
the |l ever 204, and the other end pressed against the housing 1 via

the trippsngtspr bngo210het Herebyphaseoupl ehengoapdeobregachnheeank

| ever 801b, 801c, at the other side of each, to respective desired
secti ons; pasidtaosevandunoaplitngenefbéor 884 thabndowpHeshand phases
internedi ate section of the lever 204 and an internedi ate section on
the otherisidesofibaé beank ubéwegr F80%b. 1Thanfli 3t coupling menber
803 and the second coupling nmenber 804 are, as shown in Fig. 10,

arranged in théd cigfwudimalids r ekd i ¥ ofl t Herhobish pgnd  umatt a2 4 @ner
side of the switch 7. Next, the configuratiaon of the operating unit
400A of PACHRECFhi ? dCHPRFat PHET nECRANFSHPLRS Whi eRCopRratBSTenE to
Vel LB RPRY Baoha DR AL SRR SR el
Viem’thaiv£é$ﬁ§t£§{€éhtgefggi£geogg£8£&nghase; a crank Iever 801c
coupled at one end thereof tc the operating rod 81 of the
double-break three-position vacuum switch 5 for the third
phase; a first bracket 802 fixed to the supporting plate 113
in order to support nearly central sections of both crank
levers 801b and 80lc pivotally and axially; a first coupling
member 803 having one end that is pin-coupled to one end of
the lever 204, and the other end pressed against the housing
1 via the tripping spring 210, thereby to couple one end of
each crank lever 801lb, B80lc, at the other side of each, to
respective desired sections; and a second coupling member
804 that couples an intermediate section of the lever 204
and an intermediate section on the other side of the crank
lever 801b. The first coupling member 803 and the second
coupling member 804 are, as shown in Fig. 10, arranged in
the longitudinal direction of the housing 1, at a lower side

of the switch 7.

Next, the configuration of the operating unit 400A of
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mechani sm of the operating device and switch formng a part of the
vacuum i nsul ated switchgear shown in Fig. 9. Fig. 14 is a side view
that illustrates the third operating nechanism of the operating
device and switch in the vacuum insul ated sw tchgear existing when

wreved (ool L0 BLEOI IR KB e R h:ELO ol el

Figs. 13 a cons uen enen eac

ref er encecopugher pOtney 0L a8 LNO5E,Ah ELIEnihot 8 12cArg Lhe same

el enent s, et scription of these e SIS erefore

om tted. koscihihuat bé&b@“ué%??%@%@d 6€asaNSanin14Fi Ori d3.13Nes 5
supporting plate 113 and the firsf and second operating nechani sns

200, 300 peespstttled &mdwiBhEEgiliéstréBésfEhéttﬁmgdségeﬂthﬁérating
mechani snms 200, 300 are omtted. In addition, the follow ng

descri pt imachshasesofoththepepetahyngetnct 400Asassoni abedimgth phet
vacuum earthing switch 6 in the left side of Fig. 9, and the

oper ati ngofinthe 480Aumointhéavadusnieahybhangsbawhchn6Fig.the riight 14
side of Fig. 9 is likew se constructed. As shown in Figs. 13 and 14,
a second bfazkeidal18iew thaheatlystrshapetheethandubperébingis fixed
to the supporting plate 113, with an open end of the bracket 115

bei ng di reetandsMnwhr 8heTheesebond Beueket andssyiyppbr ¢8 Bheseaendn

shaft 401, so as t& make fhe shaft 401 pivotal in a _direction, ,
par al | el %%PTﬂ%t? oRt1HG0EeRE %FlFEénﬁoﬂQ?HgV1$W%Q2§IPEVEP64@Qr?§tlon

[ xe0 Lo O SLg ReRLasepLral Ly 0ol 8 8L, Gy sEiqon of Lbp spoone

ol X PPN (0 921 8hehDE YBRUHOLEGRLY' Bfle SULREN:EelLLalLe
number or symbol as those of Figs. 1 to 12 are the same
elements, and detailed descripticn of these elements is
therefore omitted. For illustration-—-associated reasons, in
Fig. 13, the supporting plate 113 and the first and second
operating mechanisms 200, 300 are omitted and in Fig. 14,
the first and second operating mechanisms 200, 300 are
omitted. In addition, the following description relates to
the operating unit 400A associated with the vacuum earthing
switch 6 in the left side of Fig. 9, and the operating unit
400A for the wvacuum earthing switch 6 in the right side of
Fig. 9 1s likewise ccnstructed.

As shown in Figs. 13 and 14, a second bracket 115 of

a nearly U-shaped rectangular form is fixed to the
supporting plate 113, with an open end of the bracket 115
being directed downward. The second bracket 115 supports a

second shaft 401 so as to make the shaft 401 pivotal in a

direction parallel to the front door le of the housing 1. A
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side of the second shaft 401 near-centrally in the axial direction
thereof, a lever 403 is fixed in an opposite direction relative to
the |l ever 402. Additionally, below the nearly central region in the
axial direction of the second shaft 401, a lever 404 is fixed in a
visual 'y ﬁXIa| 4glrectlon of . nearl eqrees W th. respect to t%ﬁ

Q0 d
lever 4021¢Vaha ‘PR TFevdrefosS EricoaprEa E6 1t RETE AkitNg ne 450
d i bed l.ater .h icn. . As i.n_FlgS.,:13 4 LV
407 Tor SHIGREIATI ShaicTA: PeCogturte thoa s cotpl Eaveh Ths tEvediibae

via a coupli ng Menten 403,0The GRE! aional ol bKna UBLl 48602 o2 che

i ncludes: "a driving unit to"the supporting plate

113; a hagdbguhneghithenMeikeht @6k o Pitvat alihytppavisded At 8Re UPPREL
front side of the driving unit bracket 406a and constructed so that

a handl e k$dei Bgerhed skb@darhafEenbilonapeicng rduniyngnopeeatixeas; a
driving spring 406c pivotally coupled to a | ower section of the
handl e i nsgretatonerberc4@oba Nawvierg 483bady faketthen spr cpgostiaeed
into the driving unit bracket 406a by pivoting of the handle
i nsertiondierbedod06b ladndepushithg deviemt d0dal Adgitnceal dpwnbatow by,
for exanple, pressing the spring provided inside; and a coupling
menber 406bHet haerdyupkasrebe regiioni Ag $pei agliadedigadtihe ofi Eneg
shaft 407 together. The driving spring 406c has a |ower section,
axi al |y sGppertedhpftod0dneadlieviesg 4Gdi tshlfderet 1806avisuad lyoapéal
pivotal. The operatiagnal driving unit 406 i s designed so that.  when
the novabPfaTEGRE&Et OpolET6d il R PR e BIOS g oS 1R BRE YA02/
the driving,spping 406c b9 Techanically Jatched .y unit 4008
described later herein.
As shown in Figs. 13 and 14, a driving shaft 407 for
an operatiocnal driving unit 406 is coupled to the lever 403
‘via a coupling member 405. The operational driving unit 406
includes: a driving unit bracket 406a fixed to the
supporting plate 113; a handle insertion member 406b
pivotally provided at an upper front side of the driving
unit bracket 406a and constructed so that a handle is
inserted into an insertion opening during operations; a
driving spring 406c pivotally coupled to a lower section of
the handle insertion member 406b, having a body c¢f the
spring stored into the driving unit bracket 406a by pivoting
of the handle insertion member 406b, and pushing an internal
cylinder downward by, for example, pressing the spring
provided inside; and a coupling member 406d that couples the

driving spring 406c and the driving shaft 407 together. The

driving spring 406c has a lower section axially supported by
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to provide a hold force that opposes stored biasing force of a
tripping spring 410 (described | ater herein) and a contact-pressure
spring 411 provided at a proximal end of the insulated operating rod
82. Next, the linking unit 400B that links the switch contact

eration_of th ea t hi itch 6 for the fi hase to th
Vacuum ear e HoCLHEY CHES CoPFOF AEhe T0GoAN “antot AP HBHASLS 18
described bel i ng, Fi gs. d. 14 The f i ng descript i
el ates Lo the Ik TR R FoRObE REath U Ee AT Y e VR S T ng

itch 6 j h i s tk LK nj t 0
The. vacuuin ear R RG Sor L RoB TR Re“PFR? Srde BT Rrg. 8 PO Thene

constructgdsi Asosheywn tReFhg:ivifdg LPReihhnkbBd HQL%eéﬁggiFQ%hgd§§tch§d

crank |l ever 901b coupled at one end thereof to t I nsul ate

operatingcé oghr 821 @& & hgovaceuareathAt Ngpsvbeshsborb@rHihei 8§COBHce of
phase; a crank | ever 901c coupled at one end thereof to the

i nsul at eck opetr@bimg £00i82 0f0t heevaecibsr eatéhi ngr&whi chn® &or the
third phase; a third bracket 902 fixed to the supporting plate 113
in order ¢consappaoptengareéyspecenyr allspcovodsdodt bat hroramkl | evérst
901b and 901c pivotally and axially; a first coupling nmenber 903
that is Pie-cotiplaiedtopneathddt hededf.to one end of the | ever 404
and coupled at the other end to an internediate portion at 24 the
other end of thé&'efankNeeeriggh: uikidd 40 Weddrmt cloupts ridie rieniderh 904
that is pin-coupled at one end thereof to one end of the crank |ever

901b and {EsEed RETHe Ot het BRE TRFWIY caphihily $Hetrbusi HYr 1t8% a

the trlF“%f%%%”gﬂé‘e4%g’tﬁge€§g¥um earthing switches 6 for the second

and third phases is described below using Figs. 13 and 14.
The following description relates to the linking unit 400B
associated with the wvacuum earthing switch 6 in the left
side of Fig. 9, and the linking unit 400B for the vacuum
earthing switch 6 in the right side of Fig. 9 is likewise
constructed.

As shown in Fig. 14, the linking unit 400B includes:
a crank lever 8901lb coupled at one end thereof to the
insulated operating rod 82 of the vacuum earthing switch 6
for the second phase; a crank lever 901lc coupled at one end
thereof to the insulated operating rod 82 of the vacuum
earthing switch 6 for the third phase; a third bracket 202
fixed to the supporting plate 113 in order to support nearly
central sections of both crank levers 901lb and 901lc
pivotally and axially; a first coupling member 903 that is
pin-coupled at one end thereof to one end of the lever 404

and coupled at the other end to an intermediate portion at
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to couple one end of the crank |ever 901c, at the other side of the

| ever, to a desired section. The first coupling nenber 903 and the
second coupling nenber 904 are, as shown in Fig. 13, arranged in the
| ongi tudi nal direction of the housing 1, at the |lower side of the
switch 7. eration of, each doubl e-break three-position vacuum .
switch 5 Fﬁgtﬁghggeggﬁ%cgﬁggﬁiﬁgﬁpka&SW?Fn Oﬁ%é &g@ugnﬁepﬁ§§|gpggllng

Sut1 chooakBlel OCBT 8GR LYSALLAN-ARNE DS (PECLHONDANEL S g

descri bed ow usi ng Fi gs. nder” t at "t he movabl €

contact pEENnt§e52aanioil el @@%bdgﬂﬁl%TQ%%%?_%Qr%%épg%E%EO@nﬁa%#%%ﬂg

f
switch 5 are set to match the opening position Y2, elongation forc

of the tagpphBE $BEi RBudiBgi N the khaking %&hb %99§n§f4&b9 thefeby
operating nechanism 200 is transmtted to F e l'ever 03 via the

first coupbi agupesbenc8@3dand the seeamrdlegeupliong, merbene884nheThissde
results in a counterclockwi se torque being inparted to the |ever 203
with the éfrsheshafer,20d asdasfiukdr sactIbns cDhat &f cdocksmsEiti@r que

causes the interlocking pin 302 at one end of the lever 301, a

const it uenemeeenBAB aofl the second opepatinggmembkaniPém 306, ke abotn

an outer peripheral |ower surface of the roller 303. This neans

i nhi bi ti ngt hednovémeAtTRREARAL hE 6PenltagIpdyrines Y2reetiosupfi hgeof f
the |l oad current or the on-accident or on-fault 25 current, to the

di sconnectPRFRGstti 8 ¥3°f bPVeRsELARgoLshPet y¥EbENt Re i nspection

P?g;o?ﬁeaggiazfafppeg%{]{gf%rhvo%a?g%cq ﬂcgc?u}:gloe—ll'i) ehélgi &gfeeN—eﬁ%éiE%IE Cxpég uri
switch 5 in the present embodiment applying the vacuum
insulated switchgear of the present invention as the bus
section panel, is described below using Figs. 7 to 12.

Under the state that the movable contact points 52a,
52b of the double-break three-position vacuum switch 5 are
set to match the opening position ¥2, elongation force of
the tripping spring 210 in the linking unit 200B of the
first operating mechanism 200 is transmitted to the lever
203 wvia the first coupling member 803 and the second
coupling member 804. This results in a counterclockwise
torque being imparted to the lever 203 with the first shaft
201 as a fulcrum.

This counterclockwise torque causes the interlocking
pin 302 at one end of the lever 301, a constituent element
of the second operating mechanism 300, to abut an outer
peripheral lower surface of the roller 303. This means

inhibiting the movement from the opening position Y2 for

cutting off the load current or the on-accident or on-fault
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closing position Yl by the first operating nmechanism 200 is

descri bed bel ow. Energizing the coil of the el ectromagnet 206 in the
first operating nmechani sm 200 noves the driving shaft 207 downward

in Fig. 11. This downward novenent of the driving shaft 207 pivots

the lever 203 in a,clockwi se directi,on of Fig. 1 ith the first
Shatt 20188280 al EPuES RIS HRPEEIIGY RS dtsr Bo3 cuprd ihan g
11 and thgalg¥erf204thg §nge2t idirectisonsof FLg. 11. SincelV as
descri bed 865Ve, TPhe ti6parEPShS P04 PET 565t REAAOTH & SPesk voltage

t hr ee- posit.i.op v .switch 5 for the first phase is coupled to the
| ever 2oz?hbtﬁg ?%?%%gﬁ%p%e | ever 202 noves the operating rod 81

upward, consequentiy SRYEBSitberroyvable 5981 AGk 88%££?o§2?223§bthe

towards the closing position YL. Meanwhil e, sincCe t ever to

whi ch theclbgstg pedpking Y@”B?ft§@3f@@@ts%%@Qgtﬁﬁﬁphk@ﬁaﬁggﬁe@0@043
of the Ilinking unit 200B are coupled together turns in a left

di recti ondetcFigedlbelbhe crank | evers 801b, 80lc each coupled at
the other end thereof to the coupling nmenbers 803, 804 rotate

cl ockwi se i n Fi gEnddgiAbngesics i bedl abdvehe t bbecopenaineay 206 81 oie

t he doubl e-break three-position vacuum switch 5 for the second phase
i s coupl e@irett hpecptnkyl meehangémb208ndovhe tper drriingngodh8ftoROthe
doubl e-break three- position vacuumswitch 5 for the third phase is
coupl ed t@cPB ehRe &éPakkdlelér 8DNEs donimRYdtRevenemk ¢eviere @0lbing
801c pivot, the respective operating rods 81, 81 npve upward. This,
in turn, AYES tRé Pe¥pESt FhE ABVEEI €06ombadt CHBFKTESesdaresipops ofhe

dOUble-br?fé.tTiegiggs%hgo?igggugﬂg%%nEBQegs a fulcrum, thus pivoting

the lever 202 upward in Fig. 11 and the lever 204 in a left
direction of Fig. 11. Since, as described above, the
operating rod 81 of the double-break three-position vacuum
switch 5 for the first phase is coupled to the lever 202,
the turn of the lever 202 moves the operating rod 81 upward,
consequently moving the movable contact points 52a, 52b
towards the closing position Y1.

Meanwhile, since the lever 204 to which the first
coupling member 803 and second coupling member 804 of the
linking unit 200B are coupled together turns in a left
direction of Fig. 11, the crank levers 80ib, 80lc each
coupled at the other end thereof to the coupling members 803,
804 rotate clockwise in Fig. 11. As described above, the
operating rod 81 of the double-break three-position vacuum
switch 5 for the second phase is coupled to the crank lever
801b, and the operating rod 81 of the double-break three-

position vacuum switch 5 for the third phase is coupled to
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5 for the second and third phases, towards the closing position Y1.
Under this closed state, the tripping spring 210 and the
contact-pressure springs 211, 211, 211 are biased to be ready for
contact-parting operation. Next, the contact-parting operation of the

first opgtatipg, peshont sib700. Lhat L senLichingeliom kheycl gaing.

position & Openi ng posi t escri ow.  WWen

coi |l of tgfvc%ecﬂrl ”PQQﬁéc@%e'Q éP&tIhéSERdQ%iatBTgmﬁggrﬁgﬁ%?oo

i's energi inha |rec ion oppo ite e confact-c

Operat'0”T§9saslﬁOtﬁﬁﬂcehoG§Q”€BéCre§ﬁ§é€§v8fm&@&b@@rEBH@Q&t”BSDﬁEs
the stored biasing force of the tripping spring 210 and

contact - psBSSUS B SPF i AE dddble2BleakldnpBy¥esotheidhi vhBguihahit20ds
upward in Figs. 11 and 12. This upward novenent of the driving shaft

207 pivots féhethevesc30d shockmi se phmafey, d3wavde the teweingd03 and
the first shaft 201, but the cl ockwi se pivoting of the lever 301 is
suppr esseobs ot ropretdet erm ned | evel by consequential abutting
between the interlocking pin 302 in the second operating nechanism
300 and the out éndser itgher atldsncbrstahia.f ddee dfrigminw|dmrimg0R Lt arse
mechani sm 300. As a result the pivoting of the |ever 202 to which

t he operaﬁbﬁmF@Q%ﬁ%ﬂTpéﬁsﬁﬁéed%®%+%g%r%bﬁrt%ibe pbsi erendiazgedinto be

switch 5 for the first phase is coupled |s suppressed to a
pr edet er MR 270F et L2 ThePAbvab¥ ePReF at?  poi nt s 52a, 52b of the

retai ned i nthe NG d DA V2 R B AR A b e The o | ng

of the lever é% ruﬁ%nechanlsm 200, that is, switching from the closing
position Y1 to the opening position Y2, is described below.

When the coil of the electromagnet 206 in the first

operating mechanism 200 is energized in a direction opposite
to the contact-closing operation so as to cancel magnetic
fluxes of the permanent magnet, the stored biasing force of
the tripping spring 210 and contact-pressure springs 211,
211, 211 moves the driving shaft 207 upward in Figs. 11 and
12. This upward movement of the driving shaft 207 pivots
the lever 301 clockwise in Fig. 12, wvia the lever 203 and
the first shaft 201, but the clockwise pivoting of the lever
301 is suppressed to a predetermined level by consequential
abutting between the interlocking pin 302 in the second
operating mechanism 300 and the outer peripheral lower
surface of the roller 303 in the mechanism 300. As a result,
the pivoting of the lever 202 to which the operating rod 81
of the double-break three-position vacuum switch 5 for the

first phase is coupled is suppressed to a predetermined

27



| i kew se suppressed to a predetermined |evel, the pivoting of each
of. the crank | evers 801b, 801c to which the operating rods 81 of the
doubl e- break three-position vacuum switches 5 for the second and
third phases are coupled is suppressed to a predeterm ned |evel. The

respective novable contact points 52a,,L 52b t he doubl e-b

t hr ce- pbg%ﬁvsﬁ- v%la%dm%m%ﬁ%én%as%rp%%t%e@%% A ‘leﬁiT'l&e Lﬁ@@&%an

therefore be retained in.the o enin% goi%thos Y2. Xt circgit

di sconnec?f 5 b% &~ 58cShdOBpEratRg SV ikEhani SAT'368STEASES §°
itching_fromthe. iLn Ltion_.Y2 to,the di ti iti

V3 15 do5eFRbBH Dd ok PWABATTRY Baabt 6oBr Sak ¢ hr ce- posi ti on vacuum |

o enad el SRSIEI SN0, LE uRero EOLL 0L dReoRL CELYOIBaREL 305

in the second operating nechanism 3 ves t drivin shaft

downward. 1 Thig: dewawahdaBAMERL 0L bRt AEYhBE 1858l 206 g&vetinghe
roller 303 clockwise ' in Fig. 12, via the crank | ever 304. The

cl ockwi seqpi ¥gthngrothkherkakl eeveg83sonyesgthe abuihing pasition of
the interlocking pin 302 upward with respect to the roller 303.

Thus, thecppesnalihggrotedsdlodf thheddavbkebbeakthheeepposittbanveaaumm
switch 5 for the first phase noves further downward via the |ever

301, thestitsheshaf fo20theandcbhd hedetrh20a8, phithst heer esupletihas

t he novabl e contact points 52a, 52b nove to the disconnecting

posi ti on ¥3pp28siednihi kepreiaternhacelerc204 The webeethieve jmeyable
coupl ing menber 803 and second coupling nmenber 804 of the |inking
unit 200B-@rBaebupPedteogéther2PupAsthl dorPYRIPTrERKeERrBR-BPSELHON

11, the crank | evers 801b, 801l1lc each .
vacuum switches 5 for the second and third phases can

therefore be retained in the bpening position Y2.

Next, circuit disconnection by the second operating
mechanism 300, that is, switching from the copening position
¥2 to the disconnecting position Y3, is described below.

When the double-break three-position vacuum switch 5
is open, energizing the upper coil of the electromagnet 305
in the second operating mechanism 300 moves the driving
shaft 306 downward. This downward movement of the driving
shaft 306 pivots the roller 303 clockwise in Fig. 12, via
the crank lever 304. The clockwise pivoting of the roller
303 moves the abutting position of the interlocking pin 302
upward with respect to the roller 303. Thus, the operating
rod 81 of the double-break three-position wvacuum switch 5
for the first phase moves further downward wvia the lever 301,
the first shaft 201, and the lever 202, with the result that
the movable contact points 52a, 52b move to the

disconnecting position Y3.
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coupled at the other end thereof to the coupling nenbers 803, 804
rotate counterclockwi se in Fig. 11. As described above, the
operating rod 81 of the doubl e-break three-position vacuumswitch 5
for the second phase is coupled to the crank |ever 801b, and the

ti d 81, of the doubl e-break . threesposition. itch 5
for the third pHASES LoUpTEIET of Phel EFaIC T over BOIET S6° vhbhot he

crank | evet o) 803w fOLE BHYOL ! 0B LRADROLLYE, BPELALED0AROdS 81, 81

nove downwa urn, noves e respec i VE nmova con

poi nt s 528 n R2hy Ofint e BBHDL = DEBRKI LI EB3RRRLL! PN nkaghum subhehes S

for the secon ird phases, war ds i sconnecti ng sition

Y3. Next,q0peeaibRNoof roge vacudprearhRikngesW-5CH00LI, Ngot RecRRRSENt
enbodi ment appl yi ng the vacuum i nsul ated sw tchgear of the present

i nventioncasplde hystBecticbarpanel thdreodeses ided halOW usimgndd 85.803,
7, 9, 13, and 14. Figs. 13 and 14 show a state in. which the novable
contact pe®ifatr68ané tbenvaeoloceatthi hg Biwt chlb i&s séésdoibédieabove,
closing position. Under this closed state, the tripping spring 410
and the comtacpepaessareodpBings dié, ddah]ledbtealr ehbeaspdsioibe

ready for contact-parting operation. First, switching fromthe

cl osi ng peafepmnsyetehed dpenthg pespuionhbyet he chbpdedpépathfagerank

mechani sm 400, that is, the contact-parting operation is described

bel ow. 29L%ELRah? i @%@cﬁhﬁgoaﬁr@hénarF@@ngls@?iﬁ@e4éeébi§"bé¢é5sed

by inserting one end of the handle gog ghomn%einto the insertion
r~4

openi ng of e RATHE EOF nERFEFBNS T 8b bfet hBLrgp_Rasfondl

drivingl%%épfgg @gdtﬁgegrégﬂniggeghgngPdgg when the crank levers
801b, 80lc pivot, the respective operating rods 81, 81 move
downward. This, in turn, moves the respective movable
contact points 52a, 52b of the double-break three-position
vacuum switches 5 for the second and third phases, towards
the disconnecting positicon Y3.

Next, operation of one vacuum earthing switch 6 in
the present embodiment applying the vacuum insulated
switchgear of the present invention as the bus section panel,
is described below using Figs. 7, 9, 13, and 14.

Figs. 13 and 14 show a state in.which the movable
contact point 63 of the vacuum earthing switch 6 is set to
the closing position. Under this closed state, the tripping
spring 410 and the contact-pressure springs 411, 411, 411
are biased to be ready for contact-parting operation.

First, switching from the closing position to the

opening position by the third operating mechanism 400, that

is, the contact-parting operation is described below.
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clockwise in Fig. 14, so that the driving shaft 407 noves wupward in
Fi-gs. 13 and 14 by stored biasing force of the tripping spring 410
and the contact-pressure springs 411, 411, 411. The upward novenent
of the driving shaft 407 pivots the lever 403 in a counterclockw se
dirrection_of Fig. 14 with the_second shaft 401 as ful ¢grum _thus

Divoti ng MrenapZoal aEChoRiward e FrOViRg SREDAe1PEGer S468LEA Ed

i gh di i f Fig,. 14, ,As_d I b b i I
0T S EBE1F 80 S SFRR, BRERETRISS BOBEASHH R oo
i I I 402 X 402

5 oruP AL sven 402 o0 WA LR LRUEL 07l iobo o e

novabl e ¢ : POL Nt Vi NgsEn h i i b Lh peni
0, 1 on. REaRaRTT e O meartnart bvasbagat Shan ShrPhabr Freriohdls g

menber 9031 gpky 56004 204D 1BY BBNMPREL IPAOhri hengl 5AKFRY2 0N £o489B
are coupled together turns in a rightward direction of Fig. 14, the

crank | evigseaB81bn BOde. eaghangoupl og atotkbe pBiheingndotbereefthe the
coupling nmenbers 903, 904 rotate counterclockwise In Fig. 14. As
descri bedtaboveng $bheinasdl at edd opee atongacddpB82sefiréhepyangamill,
earthing switch 6 for the second phase is coupled to the crank |ever
901b, antllhedlhsulTiteedipperdtnagenot 82 dfhea hbr vaiouumnstes t hihp
switch 6 for the third phase is coupled to the crank | ever 90lc, so
when t he R¥&Rks | 'dverbevonps090ie pivorntehelgokvespediroetiogupht BHg.
operating rods 82, 82 nove downward. This, in turn, noves the,
respect i Ve bviabl &1 ofeaerd paiats 483, 2832 of Ui U actiyns cai VRERGY the

Switohes 181 10 388008-8nth BUT L PhasEsL. oYl de 1he BRe 1g e
direction of Fig. 14. As described above, the insulated
operating rod 82 of the vacuum earthing switch 6 for the
first phase is coupled to the lever 402, so when the lever
402 pivots, the insulated operating rod 82 moves downward,
which then results in the movable contact point 63 moving in
the direction of the opening position.

Meanwhile, since the lever 404 to which the first
coupling member 903 and second coupling member 904 of the
linking unit 400B are coupled together turns in a rightward
direction of Fig. 14, the crank levers 901b, 90lc each
coupled at the other end thereof to the coupling members 803,
904 rotate counterclockwise in Fig. 14. As described zbove,
the insulated operating rod 82 of the vacuum earthing switch
6 for the second phase is coupled to the crank lever 901b,
and the insulated operating rod 82 of the vacuum earthing

switch 6 for the third phase is coupled to the crank lever

901lc, so when the crank levers 901b, 90lc pivot, the
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Next, switching fromthe opening position to the closing position by

the third operating nmechani sm 400, that 1is, the contact-closing

operation is described below. Mechanically |atching the driving

spring 406¢c by inserting one end of the handle into the insertion

opening of the handle insertion nember 408b gf tHg ogerational
Fe®oufitel

driving uhPEPEFB6VENnd PHEAEHr RPRGEEABINAR VEcRBEaFR -
Fig. 14 npves t he driving gha&ée407 dg m%rq in gh%stolg aEd 14htThe
downvar d wovefeht SFEFRe™dY i shafbPea07? 8|98¥§ e“°reber BE3ITR
th | ockwi [ ' j ith_ tk h

Lhe ol ockiheeod! ecthanyab.Lhde bbbl e nsecpndoshobl 40188, Lhg
404 in a £ﬁ££dd?ﬁ§§éb9nt§%ar§?gFRé4opéﬁi985ﬁ5§ﬁfgoﬂpove’ the

i nsul ated operating rod e vacuumearthing switch 6 for the

first phase is woupl edyiochigy | avaR 1402, o5 epd e 1 Gy ero 402
pivots, the insulated operating rod 82 noves upward, which then

results ¢&nokhagnpyabt ecaopyachepOhNtd63paBY LAYy RetRendkneebDoNtRAL
the cl osing position. Meanwhile, since the |ever 404 to which the
first couplibhemeabencdO3laniingecpadacoupl i ngdarabeébeQ048edbwt he

|'i nking unit 400B are coupled together turns in a leftward direction
of Fig. WMechaeicadhk LeversngOtihe 90ivirachpringpkeficabyt heserhéng
end thereof to the coupling nmenbers 903, 904 rotate clockw se in
Fig. 14. #BedendrpbetnabbsedlenenBe thsulasedtoperapengngodfgkhef the

vacuum earthing switch 6 for the second ghase is coupled to the .
crank | eved@bd bl naRHt1eRemPHRET af BEPopEr BERPNGPREAT B2 B EREVVAEUURTE

earthing gyitch, 6 for the, (hifd phase)is coupled Lo, fhe crank, Levey

moves the driving shaft 407 downward in Figs. 13 and 14.
The downward movement of the driving shaft 407 pivots the
lever 403 in the clockwise direction of Fig. 14 with the
second shaft 401 as the fulcrum, thus pivoting the lever 402
upward in Fig. 14 and the lever 404 in a left direction of
Fig. 14. As déscribed above, the insulated cperating rod 82
of the vacuum earthing switch 6 for the first phase is
coupled to the lever 402, so when the lever 402 pivots, the
insulated operating rod 82 moves upward, which then results
in the movable contact point 63 moving in the direction of
the closing position.

Meanwhile, since the lever 404 to which the first
coupling member 903 and second coupling member 904 of the
linking unit 400B are coupled together turns in a leftward
direction of Fig. 14, the crank levers 9%01lb, 901c each
coupled at the other end thereof to the coupling members 903,

904 rotate clockwise in Fig. 14. As described above, the
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when the crank | evers 901b, 901c pivot, the respective insulated
operating rods 82, 82 nove upward. This, in turn, noves the

respective novabl e contact points 63, 63 of the vacuum earthing
switches 6 for the second and third phases, towards the closing

iti . h b -d ib i f h i | d
Dot chomaihBr L fEe8PEERAERRE, BR, B708E) ERD wOL LRC-AREHERY LPRLA'S
Swi t ch . . |
ol o of CRBE B0 OUSRl A B0  8098AuBI o’ BE HRBSErofk! 1808, 70O, and

or nore p@H@'?n@ﬁl&?ﬁ% %ﬁ@gﬁﬁiﬂénfbdeérgfafﬁéyV?%guﬁréé?ﬂﬁgnéts&ﬂ@ch

|l eft and right of us section panel. Since us section panel

and the éGEQ?rtH§n€b1§Hr$Ma§@n§§ié@ﬁﬁlébetMaEHénbE8§H|@é@gr 901c, so
swi tchgear, the section of the busbars 3 can be readily recognized

fromthe pasel theontanfhisyers borp, sopplpives, the eespectios
routes of the busbars 3. A vacuuminsulated sw tchgear Inproved in
wor ki ng eifisclebey oberaténgatoden8pect? anooé theabds sEctd onirpanetn,B
as well as its busbar connection, and operational conveni ence under
normal  opevasi hige conslipeibhve manabiepeovidet meiatseddlt631af the
addition, in the present enbodi ment of the invention, since three

si ngl e- ph&seushi ¢ehel17d apel agpangedior nthee descendeaby shgedimhases,
parallel to the front door le of the housing 1, in the |ongitudinal
di recti ont¥f2¥R2 HeRsFhgSing PRe&LHIPRcti on of the switches fits to an

o angL 09, i1 ecty 0N OTkhe DUebars, 3, 190 eRch ol ool cal. phose

Consequent | v,y DELYeEN {8, 0Y% SECLAON PRDEN B 20Sn L8  eede bus
section panel B has busbar-~connecting bushings arranged at
the upper left and right sides of each switch 7 existing
when viewed from the front, and one or more panels as the
feeder panel F1/F2 array are arranged at the left and right
of the bus section panel. Since the bus section panel and
the feeder panel array constitute the wvacuum insulated
switchgear, the section of the busbars 3 can be readily
recognized from the panel front. This, in turn, simplifies
the connection routes of the busbars 3. A vacuum insulated
switchgear improved in working efficiency of internal
inspection of the bus section panel B as well as its busbar
connection, and operatioconal convenience under normal
operating conditions, can be provided as a result.

In addition, in the present embodiment of the

invention, since three single-phase switches 7 are arranged
in order side by side in parallel to the front door le of

the housing 1, in the longitudinal direction of the housing,
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panels FlI, F2, the busbars for each phase can be connected in
parallel to one another in the lateral direction of the panel, and
arranged without interference between one busbar and any ot her
busbar. Furthernore, in the present enbodi nent of the invention,

si‘'nce a doubl e-break three-position vacuumswitch 5 is disposed .
near - cent P | §EFRCF B8Rt OVi Bl ofWehehesw tER 7° aRd2EFARE R vaeahHP

t hi tch 6, 6 dat th f d right of th
Goubl e br Sak tr BBSPBSPt Fofcuastiom o LuFEEh S PhBSposkEFBNdStr Ers

vacuumearthigge g@tcg S18 pgorgespon in %Q thgrl ngg; 3 ext ended
rYeht-Fee FS-¥9r ed 5%

fromthe ?%?t an 0 er” pane e pan%f array can

be ecogeé,gggq?gg%géggggggs&rJcefe £Bs asLEELL  pEALY M Nnd e f ELSker

| eft busbar requires operating eft vacuum

earthing sywdeh B, spat haheaphibskr JUESE Oca 8 T GREQUSEY €BE t BhRG-tPE
second ri'ght busbar 3, for exanple, 1is reduced. Additionally, since

the firstiangsseroad tbusharsnsthdraintfige| htepnd &i bt sbElestatrre
sectionalized at each doubl e-break three-position vacuumsw tch 5,

the connegtiedn shatesrafigédewbtisbar sidteBfeatnbe bedwlety puegedsbat
a glance. Furthernore, in the present enbodi ment of the invention,

si nce t heandhi amy opehatilmgshhechani sm 400, 400 for operating the
nmovabl e contacts 63 of the vacuumearthing 33 switches 6 arranged at
the left and ri gmridicdewonsf, tive theninngsentarankgfdinentsafe the
construction, operating nethods and maintenance itens can be unified
for inproVEERtREngS1ieEei i epeyle Aoaedk orar g, PeRbt i @ otk CwEmt gl tch
third operaliqg, , , .

5 1s disposed near-centrally in front view of each switch 7
and since two vacuum earthing switches 6, & are arranged at
the. left and right of the double-break three-position vacuum
switch 5, the positions of the vacuum earthing switches 6
corresponding to the busbars 3 extended from the left and
right feeder panels formed as the panel array can be
recognized easlly and clearly. As a result, earthing the
first left busbar 3, for example, requires operating the
left wvacuum earthing switch 6, so that a risk due to
erroneously earthing the second right busbar 3, for example,
is reduced. Additionally, since the first and second
busbars 3, 3 at the left and right sides are sectionalized
at each double-break three-position vacuum switch 5, the
connection states of the busbars 3, 3 can be readily judged
at a glance.

Furthermore, in the present embodiment of the

invention, since the third operating mechanism 400, 400 for

operating the movable contacts 63 of the wvacuum earthing
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mechani sms 400, 400 at the front side of the panel further inproves
wer ki ng efficiency since the vacuumearthing sw tches 6 can be
operated fromthe panel front. Furthernore, in the present enbodi nent
of the invention, three single-phase switches 7 are arranged in
order side b araIIeI to front door le of the usi ng

d h
O TheSThgheadPnaF CanFBEL Pon CBF CRECNBUSI AQIIEAPLESS( RE BhEr at g
uni t ZQOA of tge first gpﬁﬁat @ ch%nls 200 and_the secQ gﬂ and
oper at i ngSHeEHEni sAT 308 ?aFPHE FRECHBU abPREEBRT Rt "56IREE
ooa: 520 B ihPendgubl o chcealiol BEeq PasLLI 2B, v aRULEL M LED) ygand the

oper ati ng Gl operari

oper at nger_cfgugrz%gy&&h@%f&ﬁam ntgﬁ%ﬂ%ﬁ]&'@ a/@%gna?ﬂ[@' LERETE

6, are arrange e swttch e front door

Addltlonaﬁé&haﬁbamgl@6ong4golgt2995 EP@htdéi&@sthgheoﬁgﬁéi'Egrther
mechani snms of the doubl e-break three-position vacuumswitches 5 fo

the secondrpndvébi ndrphasesrrandehbg sihoki BBe UNaEELERA0BatbALNGr ves

t he operating nmechani snms of the vacuum earthing switches 6 for the
second angwibtheds phasesbarepdrspededrom the bengitfidonal direction
of the housing 1. Wdth of the housing 1 can therefore be reduced
and thus the vaduumhewsudat edirsviite gesgetareiedignthore tioonpact .

34 WHAT IS CLAIMED IS: 1. A vacuuminsul ated switchgear conprising: a
housi ng eheveRthgna toheeobicehpaphaent Switchesch atenparangnd, 1and a
busbar conpartnent, each of the three _conpartnents being ?artltloned
by a nEta?¥¢%re%%@ﬁ|9§ ﬁ%@?eln parallel to the front door le of th

housxng 1, in the longitudinal direction of the housing.
Also, the operating unit 200A of the first operating
mechanism 200 and the second coperating mechanism 3C0 for
operating the movable contact points 52a, 52b of the double-
break three-position vacuum switch 5, and the operating unit
400A of the third operating mechanism 400 for operating the
movable contact point 63 of the vacuum earthing switch 6,
are arranged between the switch 7 and the front door le.
Additionally, the linking unit 200B that drives the
operating mechanisms of the double-break three-position
vacuum switches 5 for the second and third phases, and the
linking unit 400B that drives the operating mechanisms of
the vacuum earthing switches 6 for the second and third
phases are disposed in the longitudinal direction of the
housing 1. Width of the housing 1 can therefore be reduced
and thus the vacuum insulated switchgear can be made more

compact.

34



a circuit-breaking/di sconnecting switch region provided in the
switch conmpartnent; an operating device for the switch region; two
sets of earthing switch regions provided in the swtch conpartnent;
an operating device for each of the earthing switch regions; a first

busbar a cond tended froman adjacent panel, in th
sbar colpaft paneLATHED B | Phg bushing and sec

busbar c rrst busbar-connecting bushing and second
busbar- connecting bushing provided in the busbar conpartnent, the
bushi ngs each nmaking the first and second busbars

connecti bl e/ di sclo_nr}@c‘;é' S fﬁ%f&”éé& J89 at thing. switch
ugﬁﬁﬁgf an Iﬁﬁé sé%gn

regions, the first busbar-connecting _ d busbar -
connecting bushing heingy idiews A dy dmldgd-do Jordmasmd chy ﬁlﬁéeférfied

on an el ectrical phase-by-phase basis i ndependently, wherein: t

swi tches ¢@fplihtfenphases arsudbhangefpat tu@Reereskfecbytakdehi-8et he
housing, in a longitudinal direction of the housing as viewed from

its frontcompartient§i bsinhuphati cosnedtbiiga busbangitnceachisyi pThtes
| ocated to a left side of the housing front, and the second busbar
35 connecti ng bushiingeuist oo leichd Al iss garglectsime ofitdie tmyisimg
front. 2. The vacuuminsul ated sw tchgear according to claim 1,
wher ei n: phevseed chnfohe eaeht phaserpactees:; a first earthing switch

at left, and a second earthing switch at . .
an operating device for the switch region;

two sets of earthing switch regions provided in the
switch compartment;

an operating device for each of the earthing switch
regions:

a first busbar and second bushar extended from an
adjacent panel, in the busbar compartment; and

a first busbar-connecting bushing and second busbar-
connecting bushing provided in the busbar compartment, the
bushings each making the first and second busbars
connectible/disconnectible;

the switch region, the earthing switch regions, the
first busbar-connecting bushing, and the second busbar-
connecting bushing being integrally meclded to form a switch
provided on an electrical phase-by-phase basis independently,

wherein: the switches for three phases are arranged
in order side by side in the housing, in a longitudinal
direction of the housing as viewed from its front; and the
first busbar-connecting bushing in each switch i1s located to

a left side of the housing front, and the second busbar-
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right, to a front of the housing. 3. The vacuum i nsul ated sw t chgear
according to claim 1 or 2, wherein: the operating device for the
swtch region is disposed centrally to the housing front, and the
operating devices for the two sets of earthing switch regions are

| dcated to left and right sides_of the operatin devi ce f the .
i Lo 1 GOPBRCCH Lngh AL DB PnbOPALE] Ci PeRGBLF SCUB: BFngPPoRERaER
3, whereip; t?e operating devices for the two sets of earthing

swi tch reﬁf%ﬁ "are of the same construction. 5. The vacuum i nsul at ed

sw tchgear accorgi %Pva?é&&xﬁ”i 31 é&i%iﬁ%ﬂ'ﬁa@ ratd B?%“E&Scié’{m
the two sets of “earthing swtch regions 1ncludé a handl e insertion
menber di sposed at the front side of the housing. 6. The vacuum

i nsul ated Swi t chgear according to claim 3, wherein: the operating

device for the syndedifegion oSt SROSELA Bnd Qveinsl e ofa eachst
switch region of the swtches for each phase; and 36 the first and

second bushatheagnestitng hushengs ahd hheeswhtichesthohgeawhtphase are
di sposed at an upper side of the switch region. 7. The vacuum
i nsul at edrsght¢hgean @ecntdbAgthe hbakimg6, wherein: the first
busbar - connecting bushing is
3. The vacuum insulated switchgear according tec claim
1l or 2,
wherein: the operating device for the switch region
is dispeosed centrally to the housing front, and the
operating devices for the two sets of earthing switch
regions are located to left and right sides of the operating
device for the switch region.
4. The vacuum insulated switchgear according to claim
3,
wherein: the operating devices for the two sets of
earthing switch regions are of the same construction.
5. The vacuum insulated switchgear according to claim
3,
wherein: the operating devices for the two sets of
earthing switch regions include a handle insertion member

disposed at the front side of the housing.

6. The vacuum insulated switchgear according to claim

wherein: the operating device for the switch region
is disposed at a lower side of each switch region of the

switches for each phase; and
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connected to a busbar extending froma feeder panel adjacent to one
si-de of a bus section panel; and the second busbar-connecting bushing
IS connected to a busbar extending froma feeder panel adjacent to

t he ot her

side of the bus section panel. 37

the first and second busbar-connecting bushings of
the switches for each phase are disposed at an upper side of
the switch region.

7. The vacuum insulated switchgear according to claim
6,

wherein: the first busbar-connecting bushing is
connected to a busbar extending from a feeder panel adjacent
to one side of a bus section panel; and

the second busbar-connecting bushing is connected to
a busbar extending from a feeder panel adjacent to the other

side of the bus section panel.
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