1 VACUUM | NSULATED SW TCHGEAR Technical Field: The present invention
relates to a vacuuminsul ated sw tchgear which is reduced in size and

wei ght to have high 5 capability and yeliability. Background Art: In power
receiving facilities, a closed type distributor (called a switchgear) is
provided in which a vacuumcircuit 10 breaker for breaking |oad current or
accident current, a disconnecting switch and earth switch for ensuring

saf ety oVACHHMoAYSHLATEDN SWLITCHSGEARNg t he | oad, a detector for system
voltage and current, a protection relay, and the like are contained. 15
There ar @e¢hhniead FAsdlgati on nmet hods for switchgears. Solid insulation,
conpressed air insulation, full vacuum insulation, and the |ike have

appeared in re@ﬁetp¥€§éﬁt'Eanﬁ%&oﬁfréﬂﬁtégnﬂgnh vh&uﬁﬁdhhbﬁﬂaE@da .
conventional air insulation panel and cubicle QS u3|ng SF6 gas. Downsi zi ng

of conpo f bt ea s¢Qn rth w tch has
been ac%gﬁefa Qa% " ggrﬁ%ugggﬁgg gﬁo%f%%tﬁg%éwé ?chg hfq tensi ve
type smntchgear) |n whi ch_a vacuum val ve |ntegrat|ng circuit breaking,

di scohne€@PAy1lky 8Bt keddaPdddit®ons in a single container is stored in an
I nsul ati on gas container, has 25 been suggested (for exanple, see Patent

Docunent 1).
Background Art:
In power receiving facilities, a closed type distributor
(called a switchgear) is provided in which a vacuum circuit

10 breaker for breaking load current or accident current, a
disconnecting switch and earth switch for ensuring safety of
an operator in maintaining the load, a detector for system
voltage and current, a protection relay, and the like are
contained.

15 There are various insulation methods for switchgears.
Solid insulation, compressed air insulation, full vacuum
insulation, and the like have appeared in recent years in view
of environment, in addition to a conventional air insulation
panel and cubicle GIS using SF6 gas. Downsizing of components

20 of the breaker, disconnecting switch, and earth switch has been
accelerating in various insulation methods. A switchgear
(intensive type switchgear) in which a vacuum valve integrating
circuit breaking, disconnecting, and earthing functions in a
single container is stored in an insulation gas container, has

25 been suggested (for example, see Patent Document 1).



2 [Patent Docunent 1] JP-09-153320-A Summary of the Invention: The
above-descri bed intensive type switchgear is such 5 that a vacuum val ve
integrating circuit breaking, disconnegting, and earthing functions in a
single container is stored in an insulation gas container. Therefore, for
exanple, the intensive type swi tchgear can respond to needs for reduction
In size and weight of electricity distributing facilities in 1o urban
areas. On the 6PhgenkaPocumentiedils JBf-09sdbS380-RAecent incoming transfer
facilities have been diversified. Nanely, for exanple, in accordance with
I ntended use of a custoner of an incomng transfer facility, types of the
| oad and operating conditions 15 differ fromeach other. A distribution

system i supl@Redf Rhet AMYed@idhi.on of safety, reliability, and operation
mai ntai nability required by the custoner, and |ncrease of future load. In

Lhe di stri but| GRcPLAR,ccaBLER gk 2nPERRKSE: cvBLSGIIPERLLAR. 7UI byl oorth

switch, and the ncon1ng ans
nDn|tor|n% and |nstrunentat|on of volta current electrlcal power, and

the |7 ke tHA&HVRgUUBY ALYt BAtIng FﬁFgu@'é?éealktm@ec%h%%o%“%? BHem how to

reduce an installation space for the above devices and controlling, 25
moni t ori agd eaTthimenfuncthonantn tehesindde fcontaimegeiiscetorgeddin an

insulation gas container. Therefore, for example, the

intensive type switchgear can respond to needs for reduction

in size and weight of electricity distributing facilities in
10 urban areas.

On the other hand, requests of users of recent incoming
transfer facilitieshavebeendiversified. Namely, forexample,
in accordance with intended use of a customer of an incoming
transfer facility, types of the load and operating conditions

15 differ from each other. A distribution system is planned in
consideration of safety, reliability, and operation
maintainabilityrequiredby the customer, and increase of future
load. In the distribution plan, control of a breaker,
disconnecting switch, earth switch, and the like forming the

20 1incoming transfer facility, andmonitoring and instrumentation
of voltage, current, electrical power, and the like, need to
be considered.

In this case, it becomes a problem how to reduce an
installation space for the above devices and controlling,

25 monitoring, instrumentation, and the like for the devices, and



3 to suppress investnment for the installation. There is actually no device
and facility responding to this problem In view of the above problem the
present invention is achieved. An objgect of the present invention is to
provide 5 a reliable vacuuminsul ated switchgear flexibly responding to
vari ous requests of users. Brief Description of the Drawings: FIG 1 is a

si de vi ew showi ng one enbodi nent using a vacuum 10 insul ated sw tchgear of
t he prestptsuppredd thvestmentcdoamthmhnetalbation. of Thexe ggrac¢tnakkpss
section. FIG 2 is a front view show ng the enbodi nent using the vacuum

I nsul at edosdetrtbgeandofathéipyesespondiagt tonthhhiswproblem.G 1 as the feeder
panel, by use of its partial cross section. 15 FIG 3 is a perspective view

showi ng the enprdyi@Rtof!UHY aboRve P%@Bm@nl ,NEHE P Les St L LEEREL R e present
i nventi on shown |n FIG 1 as the feeder panel, by use of its partial cross

\s;:ghh%nl nsu?g Céﬁ%iélé{ (?t'?%gé[)% esen tn|g'Lnl£/‘;eL§r:}‘flon gjlh%%g %A%ﬁ:} ?ie 1 as

t he feeder anel FI G s a.longitudi cross section view of a switch
oor ti%n RCFOLIRP %wmwﬁ%araaeﬁﬂsw G4Rfe 4137 PHCT §FBYRALAT TR ent i on

shown in FIG 1 FIG 6 is an enlarged perspective view showing the 25
enbodi nemaradpushceqguestl pérusensand its operati ng nmechani sm

Brief Description of the Drawings:
FIG. 1 is aside view showing one embodiment using a vacuum
10 insulated switchgear of the present invention as a feeder panel,
by use of its partial cross section.

FIG. 2 is a front view showing the embodiment using the
vacuum insulated switchgear of the present invention shown in
FIG. 1 as the feeder panel, by use of its partial cross section.

15 FIG. 3 is a perspective view showing the embodiment using
the vacuum insulated switchgear of the present invention shown
inFIG. 1 as the feeder panel, byuseof its partial cross section.

FIG. 4 is a circuit diagram showing the embodiment using
the vacuum insulated switchgear of the present invention shown

20 in FIG. 1 as the feeder panel.

FIG. 5 is a longitudinal cross section view of a switch
portion forming the vacuum insulated switchgear of the present
invention shown in FIG. 1.

FIG. 6 is an enlarged perspective view showing the

25 embodiment of the switch portion and its operating mechanism



4 formng the vacuuminsul ated switchgear of the present invention shown in
FIG 1, by use of its partial cross section. FIG 7 is a side view of one
enbodi ment using the vacuum insul ated switchgear of the present invention
as a bus 5 sectionalizing panel, by use of its partial cross section. FIG
8 is an electrical circuit di agram of the enbodi nent usi.ng the vacuum

I nsul ated switch of the present invention shown in FIG 7 as the bus
sect i onafPEFMABIS YacqﬂW}néuiét§d§ﬁa§°999ﬂﬁﬂfE%%P€REGHFmQ%GQEﬁ9E)the
vacuum 10 insul ated switchgear of the present invention showmn in FIG 7 as
a feedershawsl inbFIGselof byt Ysparfi akscpastisdcrrons FEGL100.i s an
electrical circuit diagramof the enbodi nent wusing the vacuum insul ated

swi t chgear of Fibe. pr éseatside eflewoof Giwwmbodiment fsangt tiee fverdaim panel . 15
FIG 11 is a side view of one enbodi nent using the vacuum i nsul ated

sw tchgeghsgiatle BhgsefbehPVER! b8 PoeBeRlS1hUBhE BRNRs RABERL DY USE of

Its partial cross section. an electrical circuit diagramof the

enbodi e sing.the vacuuminsul ated.switchge b f the pres i nvention
20 sﬁ%ms&aﬁtt?&agﬁlag Pﬁ%e%‘uﬁ?ns?% Rt thaHar Ll phRSs SREEAORer or once
Nuner al s: q%ﬁgz---IOMFvoltage control section, 3--- high-voltage swtch
section, 4- -- 8abF anseterbRical cinguit ¢iagramgfethesmhodiment - yacyum

doubl e- break three-position type switch, 9--
using the vacuum insulated switchgear of the present invention

shown in FIG. 7 as the bus sectionalizing panel.
FIG. 9 is a side view of one embodiment using the vacuum

10 insulated switchgear of the present invention shown in FIG.
7 as a feeder panel, by use of its partial cross section.

FIG. 10 isanelectrical circuit diagram of the embodiment
using the vacuum insulated switchgear of the present invention
shown in FIG. 9 as the feeder panel.

15 FIG. 11 is a side view of one embodiment using the vacuum
insulated switchgear of the present inventionasabusinstrument
panel, by use of its partial cross section.

FIG. 12 isanelectrical circuit diagramof the embodiment
using the vacuum insulated switchgear of the present invention

20 shown in FIG. 11 as the bus instrument panel.

Explanation of Reference Numerals:
1-body, 2--- low-voltage control section, 3--- high-voltage
switch section, 4--- bus cable section, 5--- bus, 6--- cable

25 head, 8--- vacuumdouble-break three-position type switch, 9---



5 earthing switch, 11--- operation device Detailed description of the
preferred enbodi nents; To achi eve the above object, a first aspect of the
invention 5 is a vacuuminsul ated swig chgear characterized in conprising a
vacuum doubl e- break three-position type switch having both of breaking and
di sconnecting functions. A second aspect of the invention is the vacuum

I nsul ated sw tchgear characterized in conprising the vacuum doubl e- break

10 t hr eeepsthingn swisehswiltich -h@pergtiloa deydkieng and di sconnecti ng
function, wherein the switch has an i sol ated-phase structure. Athird
aspect of the invention is the vacuuminsul ated sw tchgear characterized in
conprising: the vacuum 15 doubl e-break three-position type swtch having the

br eaki ngpe3ad1dhs agaeesbitAgnf a@ctthen?re%e&&ea eAboaG At one of fixed
contacts of the switch; "a bus connected to the other of the fixed contacts

of the switch; | Wi_t.c. 0 ih ilne. 20 A
forth aspect O?gﬁﬁgqFﬁgﬁﬁ%%ﬁ??ég?ﬁgcga&ﬁﬂ%ﬁﬁé§$§§é§§ﬂgﬁ%%;%ﬁﬁﬁon
characterized in conprising:_ the vacuum doubl e-break three-position type
swi tch hdFi AgZAHE ARgYqd e S¥1GChIsRTERARGCEERLELENER FIPHERHY connect ed
respectively to one and the other of the fixed contacts of the switch; and
25 the vacvaevenrddible shyeak tduieecnmast tivntypecswdéahechavingedoth

of breaking and disconnecting functions.
A second aspect of the invention is the vacuum insulated
switchgear characterized in comprising the vacuum double-break

10 three-position type switch having the breaking and
disconnecting function, wherein the switch has an
isolated-phase structure.

A third aspect of the invention is the vacuum insulated
switchgear characterized in comprising: the wvacuum

15 double-break three-position type switch having the breaking
and disconnecting functions; a line connected to one of fixed
contacts of the switch; a bus connected to the other of the
fixed contacts of the switch; and a vacuum earthing switch
connected to the line.

20 A forth aspect of the invention is the vacuum insulated
switchgear characterized in comprising: the wvacuum
double-break three-position type switch having the breaking
and disconnecting functions; the buses connected respectively
to one and the other of the fixed contacts of the switch; and

25 the vacuum earthing switch connected to and between each the



6 buses and each the fixed contacts. Afifth aspect of the invention is the
vacuum i nsul ated sw tchgear characterized in conprising; the vacuum

doubl e-break type switch having a di sconnecting function; the 5 line
connected to one of the fixed contacts of the switch; an voltage
transfornmer connected to the other of the fixed contacts of the switch; and
t he vacu%n1earth|n% é# % %an cted to and between the other of the fixed
cont act s POFSEhENAWEESE &RE EAge §§“¥%ansforner 10 A sixth aspect of
the invention is_the vacuun1|nsulated swi t chgear characterized in
conprising; th® HhEHRASRRSHIE- BP@a%nY‘?/‘b'\él%WltscﬁhﬁaVFﬁﬂu{“hb“%ﬁ‘%%B‘#ﬁect| ng
function; the bus connected to one of the fixed contacts of the switch;

t he voItag@tchangtoCharac¢nméaeddimoCDW@IdSh@Q:oﬁhthahumad 15 contacts of
the switch; and the vacuum earthing switch connected to and between the

ot her of golu®1ki-vedakotypeiswidicH havingt £ disvahnidet iy FagettibansfipE ner. | n
the eighth aspect of the invention, a seventh aspect of the invention is

char agt erllﬁ%dcbﬂnéeéléaatw&@% PRECEIREA AShiscGORRCEhEsh Ot ERS Aﬁne of the

vacuun1earth|ng swtch. In the ninth aspect of the invention, a eighth
aspect

connect ed oLy e “Ve“tfqrw%écéﬁﬁéﬁﬁéﬁélf oo Hhe elalinds detestor 1
invention is the vacuum i_nsul at ed
of the switch; and the vacuum earthing switch connected to and
between the other of the fixed contacts of the switch and the
voltage transformer.

10 A sixth aspect of the invention is the vacuum insulated
switchgear characterized in comprising: the wvacuum
double-break type switch having the disconnecting function;
the bus connected to one of the fixed contacts of the switch;
the voltage transformer connected to the other of the fixed

15 contacts of the switch; and the vacuum earthing switch connected
to and between the other of the fixed contacts of the switch
and the voltage transformer.

In the eighth aspect of the invention, a seventh aspect
of the invention is characterized in that a voltage detector

20 1is connected to the line of the vacuum earthing switch.

In the ninth aspect of the invention, a eighth aspect
of the invention is characterized in that the voltage detector
is connected to the bus of the vacuum earthing switch.

A ninth aspect of the invention is the vacuum insulated

25 switchgear characterized in comprising: the wvacuum



25 switchgear characterized in conprising: the vacuum 7 doubl e- br eak
three-position type switch having the breaking and disconnecting functions
and an i sol at ed- phase structure, wherein a distance between el ectrodes in
case of disconnecting in the switch is greater than a di stance between
electrodes 5 in case of circuit breaking in the swtch. A tenth aspect of
the invention is a yacuuminsul.ated  switchgear characterized in, conprising:
the vaculRUBAGTBrEa EBE CerPRsLfdon: tERe: SHEtoh RaRIRGVEAG PFRABIRGKI ng and
di sconnecting functions and the isol ated-phase structure, 10 wherein
insulatiéﬁdcgé$@PHEFF§hn§ffwnﬁ¢%9@%éﬂ“%ﬁ@néSPhébﬁﬁthﬂseb%tﬁ@@ﬁupﬁases,

I nsul ati on between el ectrodes in case of disconnecting, insulation between
el ect r odehere inas @ icit anuer batwe én edleaig;odersd i nsas ea bif adii dsd nweeert Bxag t h

el ectrodes is set as relationship of "the insulation between the phases >

the 15 i aaukaki ewibehWwesngtBatereehandesdi st&mse Wi twest uestiddes the
I nsul ati on between the el ectrodes in case of current breaking > the

nsulati 9p pekueer e ghechiadgs gl ibhengaGliiag switeh. @ According to the

enbodi ment's or present invention, the el 1 abl'e vacuum doubl e- br eak

t hree-posltion type switch is .2 rovi ded, and, used to fl exibl espond to
vari ous reques@s¥g9tﬁtﬂﬁpﬁgtrofoghg Hru +°?h%sd?éY???RWi%ﬁ??%é%%é% One of
the enbodi nents of a vacuuminsul ated swi tchgear of the present invention
i s expl apWdé§cheraw chararéegiged dn comprising: the vacuum

double-break three-position type switch having the breaking
and disconnecting functions and the isolated-phase structure,
10 wherein insulation coordination of the switch among insulation
between phases, insulation between electrodes in case of
disconnecting, insulation between electrodes in case of current
breaking, and insulation between earth electrodes is set as
relationship of "the insulation between the phases > the
15 insulation between the electrodes in case of disconnecting )
theinsulationbetween the electrodes incase of current breaking
> the insulation between the electrodes of theearthingswitch.”
According to the embodiments of present invention, the
reliable vacuum double-break three-position type switch is
20 provided and used to flexibly respond to various requests by
the user for a plan of the distribution system.
One of the embodiments of a vacuum insulated switchgear
of the present invention is explained below in reference to
the drawings.

25 FIG. 1 is a side view of one embodiment using the vacuum



the drawngs. 25 FIG 1 is a side view of one enbodi nent using the vacuum 8
I nsul ated switchgear as a feeder panel. FIG 2 is a front view of FIG 1.
FIG 3 is a perspective viewof FIG &8 In these figures, a body 1
conprises a | ow voltage control section 2, a high voltage switch section 3,
and a bus cable section 4. 5 In the bus cable section 4, solid insulation
buses 5, eads on a bushi n an |j ke are

i sposed PP R IpREa T EhC Cuea st R BN -5 FLEY 20k LaBAEI ELo eak

t hr ee- p03|t|on type switch (vacuum doubl e-break three-position type

br eaki ng®&nBIG; s onrf'érﬁl Rgisvi iR IRt Ve [olemh afa il - S‘%I -t chn (B9 having a

vacuum cl osed contai ner, a voltage detector (VD) 10, and an operation

devi ce 1figUmeshus BodEek cosiinisess dowovollhageadontrgdsseehtomidg its
handl i ng and safety. The voltage detector 10 detects a corona generated due
to degradahigh vélragauswibcBDSectpno¥| ngnd 1& wms ndablebddection H G 4 shows
an electrical circuit of the enbodi nent using the above-described vacuum

insulated swit¢hoeRE Bhs!ELoDE €SESE10h WENI LI B diEaf SO usaned . Next,
t he vacuum doubl e- break three- p03|t|on type switch 20 (BDS) 8 earth switch

(D) 2 BMHE ADSay o6 Wb SEC SR, g%, YELRABE B RO YD) 10
| ntegral ld)J!.sgglsggd O{na{]hgphlgh voltage switch section 3, a vacuum
double-break three-position type switch (vacuum double-break
three-position type breaking and disconnecting switch BDS) 8,
10 anearthswitch (ES) 9havingavacuumclosedcontainer, avoltage
detector (VD) 10, and an operation device 11.

The bus 5 uses solid insulation instead of gas, ensuring
its handling and safety. The voltage detector 10 detects a
corona generated due to degradation of vacuum in BDS, improving

15 maintainability.

FIG. 4 shows anelectrical circuit of the embodiment using
the above-described vacuum insulated switchgear of the present
invention as the feeder panel.

Next, the vacuum double-break three-position type switch

20 (BDS) 8, earth switch (ES) 9 having the vacuum closed container,
and voltage detector (VD) 10 disposed in the above-described
high voltage switch section 3 are integrally molded of an epoxy
resin 12, as shown in FIG. 1. Accordingly, the switch portion

isunitized and reduced in size and weight. Theunitized switch

25 portion has an isolated-phase structure. Shielding layers are



resin 12, as shown in FIG 1. Accordingly, the swtch portion is unitized
and reduced in size and weight. The unitized switch 25 portion has an

I sol at ed- phase structure. Shielding | ayers are 9 di sposed between the
phases, inhibiting short-circuit fault. An outer surface of the nold is
grounded vi a conductive coating material applied to the surface, ensuring
safety fQr contact. A detailed structure of the unitized swtch portion is
571 Ur t noflLaREPSr Rt oET dite BeBeso. HRREDT§10g SAAEE vAETRRTE dRIB G- br oak
three-position type switch gBDS) 8 conprises _a vacuum container 80 having
an i nsul ARiVHeWBErfaGe 9f k8g Rk 46t grownded nia aenduative cratknd cont ai ner
80, and corresponding novable contacts 82, form ng the doubl e-break. 10 One
of the fmatdriahtappkidd toohhehmutfdce pfensuBin safetyofioectmttdat t he bus 5
via a feeder 83. The other of the fixed contacts 82, on the right of FIG

1, is connecteg dexdied dricthnad oF ¢he anieeded S#itdhepsPvebheiLontacts
82 are connected to each other by 15 use of a novabl e conductor 85

"ol Mo OpflsblerCoflprathahnifiSPerstagbe Boabibess1oteel ife oy gBigh, unich is

not annea at erature. vacuum i nsu étlpn operation rod 86 is
Fod 56 i QopRLeohieaR BRTesToPRLERERPE RS o (HOE bob \ISTRRASAS Bol | ows. 67
and connected to an air insulation operation rod 88. This air insulation
oper at i oagsumggnitainer 80 havinganinsulation tube, twofixedcontacts

81 contained in the vacuum container 80, and corresponding

movable contacts 82, forming the double-break.

10 One of the fixed contacts 81, on the left of FIG. 1, is
connected to the bus 5 via a feeder 83. The other of the fixed
contacts 82, on the right of FIG. 1, is connected to the cable
head 6 via a feeder 84.

The movable contacts 82 are connected to each other by

15 use of a movable conductor 85 reinforced by, e.g., stainless
steel. Stainless steel is a metal, which is not annealed at
high temperature. A vacuum insulation operation rod 86 is
connected to thismovable conductor 85. This vacuuminsulation
operation rod 86 is introduced out of the vacuum container 80

20 via metal bellows 87, and connected to an air insulation
operation rod 88. This air insulation operation rod 88 is
connected to an operation rod 111 operated by the operation
device 11.

As shown in FIG. 5, by use of the operation rod 111, one

25 and the other of the movable contacts 82 stopat aclosedposition



connected to an operation rod 111 operated by the operation device 11. As
showmn in FIG 5, by use of the operation rod 111, one 25 and the other of
t he novabl e contacts 82 stop at a closed position 10 Y1 for conduction, an
open position Y2 for breaking current, and a disconnecting position Y3 for
ensuring safety of a check operator against surge voltage such as

| i ght nin sho i,n. FIG_5, the_aboye-desgribed t novabhl e 5 contacts
52 ensur £1 ot OF AR TP @l RE SO BRSISAPD: B 435 btk IRY ek ng gan
g3 at the discagnnect position Y3, The  disconnecting gap g3 is _set to have a
di st ance@BdtdwddFconpaecding Pegitionne §ost gpgeripg rﬁj‘%%% 2 &CK he break
gap g2. As described above, the disconnecting gap g3 in case of 10

di sconneeperatort againstasubnge veltadehsupgheak dapghgrinBy use of nultiple
gaps (in this exanple, tw), nultistage insulation is possible. Mdld is
appl i ed bet weels t sitophasesFIFachnthasabové olescsibe@! twd hevapes t he

el ectrodes of the contacts. The 15 above-descri bed di stance between the

el ecty odggn fRde & e INERRTe adbrédie flFeb! 2fehalpengBEs ioReY AL igRphi p of

"insulation between the phases > nsulation between the electrodes in case

br caki ng ot RefaerbhiH.Bhbod> Ak ER b7 EaBhRERtIRER 6 eh R ngrti T oh i <

set to achieve insulation cgordination .
disconnecting gap g3 is set to have a distance between the

electrodes, the distance being almost twice the break gap g2.
As described above, the disconnecting gap g3 in case of
10 disconnect is set to be almost twice the break gap g2. By use
of multiple gaps (in this example, two), multistage insulation
is possible.
Mold is applied between the phases. Vacuum insulation
is applied between the electrodes of the contacts. The
15 above-described distance between the electrodes and the number
of the electrodes are changed. Relationship of "insulation
between the phases > insulation between the electrodes in case
of disconnecting > insulation between the electrodes in case
of current breaking > insulation between the electrodes of the
20 earthing switch” is set to achieve insulation coordination
between the phases. At least, an accident can be suppressed
to single line-to-ground fault. Spread of the accident can
be minimized.
As shown in FIG. 1, the above-described air insulation

25 operation rod 88 is covered with bellows 89 made of rubber or



bet ween the phases. At |east, an accident can be suppressed to single
line-to-ground fault. Spread of the accident can be mnim zed. As shown in
FIG 1, the above-described air insuldtion 25 operation rod 88 is covered
with bellows 89 made of rubber or 11 netal, and shielded fromthe air.
Accordingly, insulation reliability for prolonged use of the air insulation

operati ofern9d 8fal SneBTHeRd e Bhe ARSI OSLELDPAIGFVUM A AL SRS 80, 91

and operation r s are made of stalnless stee | Nprovi ng err

envi ronngnt .resistange, shown, i.n_Fl 1. the,earthing switch (ES) 9
havi ng Fﬁgl\a/@ Eﬁﬁ;ﬁ-*?'cfgg)ls. Oclc?n gaﬁdm'aJF ec%%ﬂésggralr\}%%%ﬁjﬁnlggn?pa If\ #%‘i havi ng
an insulation tube, fixed contacts 92 fixed i.n the vacuum _contai ner 91 and
connect eg°8088 Hes resied Thenabeyerdes6ndPrE YOCHBDBPRERDAEEE &0 03. An

earthed rod 94 is connected to this novable contacts 93. This vacuum
i nsul ati 6ih apérepémation PAs iare madedaesitainlesstseeehc umprevireg ner 91
via nmetal bellows 95, and connected to the insulation operation rod 112 for

t he =arthesw tttirdamefAeWiresiskhtece?, t he novabl e contacts 93 are 15
connected to each other via an earthed conductor 96. The <container 91 is

Tade of cerai g8 Sk e PEs 9% | SeREISNAh A sUBS: AESPRTHav iRy, 2

detailed structure of the operation device 11" 1s explained in reference to

FIG 6. Iﬂe operation device %1. . .
€ vacuum closed container comprises a vacuum container 91

having an insulation tube, fixed contacts 92 fixed in the vacuum
container 91 and connected to the feeder 84, and corresponding
10 movable contacts 93. An earthed rod 94 is connected to this
movable contacts 93. This vacuum insulation operation rod 94
is introduced out of the vacuum container 91 via metal bellows
95, and connected to the insulation operation rod 112 for the
earth switch. As shown in FIG. 2, the movable contacts 93 are
15 connected to each other via an earthed conductor 96. The
container 91 is made of ceramics and the rod 94 is earthed and
made of copper.
Next, a detailed structure of the operation device 11
is explained in reference to FIG. 6. The operation device 11
20 operates switch in the switch 8 to the closed position Y1 for
conduction, the open position Y2 for breaking current, and the
disconnectingposition¥3 forensuringsafetyof acheckoperator
against surge voltage such as 1lightening. The operation device
11 operates switch of the earthing switch 9.

25 Components of theoperationdevicell are fixedtoasupport



20 operates switch in the switch 8 to the closed position Yl for conduction,
the open position Y2 for breaking current, and the disconnecting position
Y3 for ensuring safety of a check operator against surge voltage such as
| i ghtening. The operation device 11 operates switch of the earthing sw tch
9. 25 Conponents of the operation device 11 are fixed to a support 12 plate

113 provided in _the hi vol t age svmtch section. 3.. The eration device 11
roughl y RU#F lrsl'e’*spﬁoVF' LPetrie itdhgh NB&I"?S‘HFSW?Bth%‘?CE ®chi ndP€ne novabl e

contacts 82 of the switch 8 between the closed position Y1 and open

posi t i orepgratien @/iice obkrE@ Y Hhl YeetRRT 538 30D Eb?s‘év\ﬁlp%ﬁ@ﬁgotlhe movabl e
contacts 82 of the switch 8 between the open position Y2 and di sconnect
posi t i omethamisn 200 fiordswieclat n @ thseovat lencditad bs 8apef the sgritche novabl e
contacts 93 of the earth swtch 9. First, a structure of the first operation

nmechani sgnpeRQeehOthé el ﬁesltmohqﬁhﬁac:@pé@ pdGidh YbD £lsecofa a first
shaft 201 is rotatably supported by the support plate 113." As shown in

FI G gL, %@f‘fti&‘ﬁ’ﬂ{e 5% 3 §06Xf6"1%esé: H&hﬁ%gé%h&%év% étc ﬂ.@?&s% 1. Distal

ends of evers are connec ration ro own in

FI Gs. 6, Ie er. 20 ed 15 to one s 0 hef rst shaft 201
opposi te‘?{/ it tl‘é(/éaré) tﬂlf‘)}nsﬂ: OPﬁanﬁsll 1°RSY§h8%|qI AFSEPBREEL 5 gri vi ng

shaft 206 of an el ectromagnet 205 is connected to the |l ever 203 via a
connect iResHekge 320and a third operation mechanism 400 for operating

the movable contacts 93 of the earth switch 9.
First, a structure of the first operation mechanism 200
10 1is explained in reference to FIGs. 6. In FIG. 6, a first shaft
201 is rotatably supported by the support plate 113. As shown
in FIG. 1, three levers 203 are axially fixed to this first
shaft 201. Distal ends of the levers 203 are connected to
operation rods 111. As shown in FIGs. 6, the lever 203 is fixed
15 to one side of the first shaft 201 oppositely to the levers
202 shown in FIG. 1.
As shown in FIG. 6, adriving shaft 206 of an electromagnet
205 is connected to the lever 203 via a connection member 204.
A movable 1ron core 207 having a T-shaped cross section is fixed
20 to the driving shaft 206. A fixed iron core 208 fixed to the
support plate 113 is arranged around this movable iron core
207. A coil 209 and circular permanent magnet 210 are disposed
inside the fixed iron core 208. A trip spring bearing 211 is
provided to the driving shaft 206 oppositely to the lever 203.

25 A trip spring 212 is arranged between the trip spring bearing



A novabl e iron core 207 having a T-shaped cross section is fixed 20 to the
driving shaft 206. A fixed iron core 208 fixed to the support plate 113 is
arranged around this novable iron cor& 207. A coil 209 and circul ar

per mmnent magnet 210 are disposed inside the fixed iron core 208. A trip
spring bearing 211 is provided to the driving shaft 206 oppositely to the
| ever 20 2 S g Lsqarranged between the trip spring bearing
13 211 agélf$§§h£§%§% g%#@ Eéég 3@gn t he nmovabl e contacts 82 are retained at
the closed position Y1, this electromagnet 205 ohtains retention force
agai nst st or ed"RER IR govahde; FPBtQﬁF?n 2re TREadPedoptathe £ins&Sure
springs (not shown) provided to the air insulation operation rod 88 by
means of pasitieni bh, othiscelegtironagret 2¢perohtiiins mefient o fance
particular, the attraction of the pernmanent magnet 210 fornms a so-called
magnet i cagainbt netoped éeetgyaoftthet tirfp adprtireg SEOrahd et aidmbagechani sm
300 10 for switching the novable contacts 82 of the swtch 8 between the

Open 5008p£é9§u¥3 SPEiA§ S CONBECSh OS] PR MFed StExHQidi8d 1ndn1Afigience to

FIG 6. Alever 301 is fixed to a longitudinal mddle portion of the first

shaf t 20 S ed

di stall yAggP?%ggnlg@gré%O@qﬁ%% oﬁl l'§'158<§'11:3{(%)ut St l{é %)o?il ?C??%\'ﬁndljs roll er

303 i s rotatabl rovided. to one end of a crank Iever 304 ThIS crank | ever

304 is rBEEPAREYT %%?Fe%l Bn dNiRAFGCU dondihes @A toon IRF t

permanent magnet 210 forms a so-called magnetic latch method.

Next, a structure of the second operation mechanism 300

10 for switching the movable contacts 82 of the switch 8 between

the open position Y2 and disconnect position Y3 is explained

in reference to FIG. 6. A lever 301 is fixed to a longitudinal

middle portion of the first shaft 201 on the support plate 113.

An interlock pin 302 is provided distally of this lever 301.

15 A roller 303 abuts this pin 302. This roller 303 is rotatably

provided to one end of a crank lever 304. This crank lever

304 is rotatably supported on a side of a lower surface of the
support plate 113.

A driving shaft 306 of an electromagnet 305 is connected

20 to the other end of the crank lever 304. A movable iron core

307 is fixed to the driving shaft 306. A fixed iron core 308

fixed to the support plate 113 is arranged around this movable

iron core 307. Coils 309, 310 are disposed vertically in the

fixed iron core 308. A return spring 311 is disposed between

25 the movable iron core 307 and an upper portion of the fixed



support plate 113. A driving shaft 306 of an el ectromagnet 305 is connected
20 to the other end of the crank | ever 304. A novable iron core 307 is
fixed to the driving shaft 306. A fix&4 iron core 308 fixed to the support
plate 113 is arranged around this novable iron core 307. Coils 309, 310 are
di sposed vertically in the fixed iron core 308. Areturn spring 311 is
di sposed 2 he novable iron core 307 and an upper portion of the
fixed 14 ?ﬁ%ﬁ%§%?e§gg8 The above-descri bed el ectromagnet 305 energi zes the
coils 309, nove the e iron core vertically. Thj novemnent
causes the cr aRReRETHE 48 GE BEghehes LTS 205 6HoE S0poeRte Lk | ever
304 causes an abut nent p05|t|on of the interlock pin 302 and roller 303 to
change, $8%hadl0rEPanPvn the mawabls dropgoxieodP 7t MerticadlyhafThd®l is
prevented or made possible. Accordingly, the novable contacts 82 of the
switch 8ozxemeptevsanses themnank hgverodd4 i apeateosi Thba 2taidme 10
di sconnecting position Y3, and retained at the open position Y2, or can

nove £rogrt Reigpenapksilever %34t @allesdiapnC apn@aentd po@@.&lﬂdnoréfY&hé\lanel Y,
this structure is a first interlock mechani smbetween the open p03|t|on Y2

and di SCIRREEILAR oRASSDS g doH) i YBPLAARARt AL SL2: ofoLlien sy toh 8

15 Next Fuc t he th|r operation nec operatlng t he

movabl e C%n{[:l?gtlsev%:gr 8[)3 arg'\o&?rt%hl E.ug.r Wshaft 201 is prevented or made

possible. Accordingly, the movable contacts 82 of the switch
8 are prevented from moving from the open position Y2 to the

10 disconnecting position Y3, and retained at the open position
Y2, or can move from the open position Y2 to the disconnecting
position ¥3. Namely, this structure is a first interlock
mechanism between the open position Y2 and disconnecting
position ¥3 of the movable contacts 82 of the switch 8.

15 Next, a structure of the third operation mechanism 400
for operating the movable contacts 93 of the earthing switch
9 is explained particularly in reference to FIG. 6. A second
shaft 401 is rotatably supported by the support plate 113. As
shown in FIG. 1, three levers 402 are fixed axially to a first

20 shaft 401. Distal ends of these levers 402 are connected to
operation rods 112, respectively. As shown in FIG. 6, a lever
403 is fixed to one side of the second shaft 401 oppositely
to the levers 402.

As shown in FIG. 6, a driving shaft 406 of an electromagnet

25 405 is connected to the lever 403 via a connection member 404.



9 is explained particularly in reference to FIG 6. A second shaft 401 is
rotatably supported by the support plate 113. As shown in FIG 1, three

| evers 402 are fixed axially to a fird% 20 shaft 401. Distal ends of these

| evers 402 are connected to operation rods 112, respectively. As shown in
FIG 6, alever 403 is fixed to one side of the second shaft 401 oppositely

L2 8RR SRR RS U e, oI o200

el ect r omagnet S connec Vi a a connecti on nenber

404. 15 This. el ectromm t 405  has_ the sane rycture _as the_ el ectromgnet
205 of t AUCEEO9BAEBEE: BRSAOF EBE BBEVar PRRCTIDEHaR ISRt OB ERLHIPaD] o i on
core 407 having a T-shaped cross section is fixed to the driving shaft 406.
A fixed meghapadpB P UO8 A Meeable iFwa eobpdt7 haviegd B B-sBanedaakEss ar ound
this novable iron core 407. A coil 409 and a circul ar permanent nmagnet 410
are di speeetlion isnefifsted@da the dnieidgShaftsprdng Alfiked iwemkcores arranged
between the fixed iron core 408 and the | ower surface of the support plate

113. 510 Aoseasied tdtRE sUppoFRGIIA ST 8 3 sRITPER BRGURE R ht BMIVHB L
operation mechani sm 400 of the earth switch 9 and the second operation

hani st ' i 0. bl e,. ] b
The opentbani 10 9 and ik ARERIAY SHRRE Relganihe fEfit €l 0ng” "

i nterl ock neqhanisqi_mh%P t he novabl e .
are disposed in the fixed iron core 408. A spring 411 for break

is arranged between the fixed iron core 408 and the lower surface
of the support plate 1;3.

10 Asecond interlockmechanismis provided between the third
operation mechanism 400 of the earth switch 9 and the second
operation mechanism 300 for switching the movable contacts 82
of the switch 8 between the open position Y2 and disconnecting
position Y3.

15 In this second interlock mechanism, when the movable
contacts 82 in the switch are at a three-position of the
disconnectingposition¥3 forensuringsafetyof acheckoperator
against surge voltage such as lightening, the movable contacts
93 in the earthing switch 9 and fixed contacts can be closed

20 by means of the electromagnet 405. Additionally, when the
movable contacts 82 in the switch are at a two-position of the
open position Y2 for breaking current, the movable contacts
93 in the earthing switch 9 and the fixed contacts cannot be
closed by means of the electromagnet 405. Further, when the

25 movable contacts 93 and the fixed contacts of theearthingswitch



contacts 82 in the switch are at a three-position of the disconnecting
position Y3 for ensuring safety of a check operator against surge voltage
such as lightening, the novable contaecés 93 in the earthing switch 9 and
fixed contacts can be closed 20 by neans of the el ectromagnet 405.
Additionally, when the novable contacts 82 in the switch are at a

t wo- position of the . open position Y2 breaking curren t he vabl e

cont actst9 ggsiﬂe?%ecje%&f i RPRATIR foa%g‘et ﬁgef:itfgﬂagf}ﬁgaépg %‘énﬁg‘? be

cl osed by neans of the el ectromagnet 405. Further, when _the 25 novable

cont act s S§30RAJOPREALIRBIMESHARAER 00 Aé PRAehilAROS®Hdi®-16 9 has been

cl osed, operation of the el ectronmagnet 205 in the second operation

mechani sm 300 €enaudtelypodsidisecodshdinterlpckthéshartsmaconmpreirsaxk
mechani sm conprises: a pin 412 provided to a | ower end of the driving shaft

406 of & pir £lryromEEitct851owethend b dneparatiiag sRafanise O0; a
shaft 413 provided in parallel to the second shaft 401 under the

el ectd omRgRek: 40P bfiab AL #681y OPRE ALoR TRALAN SR HinadydifvEfo Nt

shown) provi tot shaft and connected to a lower ‘end of ‘the
driving shaft_306 of the_.electromagnet. 10 305 in th egqQn per ation
Techant st S5 E il REPESARtEn THR el 50, bE RECIRE FOALE ARG Bifued wi th
the pin 412. Next, operation of the enbodi ment using the above-described
vacuum i #86l alegtsoanaghrekaiOdiin Hdepresent ocpayarirameghaniemdd0panel is

explained in reference to FIGs.
a lever (not shown) provided to the shaft 413 and connected

to a lower end of the driving shaft 306 of the electromagnet
10 305 in the second operation mechanism 300; and a lever 414
provided to the shaft 413 and engaged with the pin 412.

Next, operation of the embodiment using the
above-described vacuum insulated switchgear of the present
invention as a feeder panel is explained in reference to FIGs.

15 1 to 6.

When the movable contacts 82 in the switch 8 are set at
the open position Y2 for breaking current, the lever 203 in
the first operation mechanism 200 is provided with clockwise
rotary force about the first shaft 201 as a fulcrum by means

20 of return force of the trip spring 212 in the first operation
mechanism 200, as shown in FIG. 1.

Accordingly, the interlock pin 302 provided distally of
the lever 301 forming the second operation mechanism 300 abuts
aperipheral upper surface of theroller 303. Further clockwise

25 rotation of the roller 303 by the return force of the trip spring



15 1 to 6. Wen the novable contacts 82 in the switch 8 are set at the open
position Y2 for breaking current, the lever 203 in the first operation
mechani sm 200 is provided with clockwise rotary force about the first shaft
201 as a fulcrumby nmeans 20 of return force of the trip spring 212 in the
first operation nechanism 200 as shown in FIG 1. Accordi ngly, t he

I nterloc In 302 provid IIy of he | ever 301 form second
operatiolélgEJgﬂ %‘?ﬁ cg‘bu erﬁﬁgﬁ’afrB’BpgﬁlesQR?réc%o f!,:q][ |1 er 303.
Further cl ockw se 25 rotation of the roller 303 by the return force of the
trip sprf-ﬂﬁ E’?e?]i%ngsCEEEﬁPESEQthﬂa%F99n§ﬁFFéH9f PefiLtheno¥eéntpEsiti on Y2
for breaking current to the disconnecting position Y3 for ensuring safety
of a cheeksepenatsefedgapfisa checeoperatge agrinstasurgghvehtage suwhpr event ed.
5 Next, operation (closing operation) fromthe open position Y2 to the

cl osed pasiligntdhiby,the presénbparati on mechani sm 200 1 is expl ai ned.
When the coil 209 of the el ectronmagnet 205 of the first operation nechani sm

200 is energi Zb%jxtt(l}?péjféﬁ/i&g ebabd 1296 ?ép?frp% %lpmrghénﬁg%t 26 As shown

in FIG 1, because’ the upward nmovemen rrving s t he

e 2BERLEhh S S BB R K rStpts“asHa%’%% High f oo

mechanism 200 1 is explained.
When the coil 209 of the electromagnet 205 of the first
operation mechanism 200 is energized, the driving shaft 206
10 moves upward in FIG. 6. As shown in FIG. 1, because of the
upward movement of this driving shaft 206, the levers 202 rotate
counterclockwise about the first shaft 201 as a fulcrum to move
the movable contacts 82 toward the closed position Y1. 1In this
closed state, the trip spring 212 and contact pressure springs
15 store energy to prepare for opening the electrodes.
Because of this closing operation, the interlock pin 302
is separate from a peripheral surface of the roller 303. The
roller 303 does not move, and is retained at an initial position
by the return spring 311 in the second operation mechanism.
20 As described above, in view of needs for enhancing safety,
the second operation mechanism 300 forms a mechanical interlock
mechanism so that the disconnecting operation by the first
operation mechanism 200 is made impossible when the switch 8
is in the closed state. Namely, the operation that "the

25 disconnecting operation is made impossible when the movable



closed state, the trip spring 212 and contact pressure springs 15 store
energy to prepare for opening the el ectrodes. Because of this closing
operation, the interlock pin 302 is ®eparate froma peripheral surface of
the roller 303. The roller 303 does not nove, and is retained at an initial
position by the return spring 311 in the second operation nmechanism 20 As

descri be | 0 e ha f et second
operatlo% %‘% an %%%EWF él&seeéjﬁrsfsggrll?gal % ?Q nE’yOf e%ﬁlaglrﬁcsaorlthat t he
dlsconnectln tlon % the f rs geratlon nechan|$n1200 i's nade
|np055|b+% ﬂ *ﬁe ehireeh Bregk ap tﬂ% CPRREALt st 2P c2CRAREPY - the operation
that "the 25 di sconnecting operation is nmade inpossible when the novable 18
contacts are dexthe adezaddqivsiromokhe’ clgged posidhi@rol 1nke Hthe ©@en

i nterl ocks between break and di sconnect, is achieved. Next, operation from
t he cl ospols posoh Yan elledtrddeopeeing pperatoonYdy(Ehe €l kode pepertiag
operation) by the f irst operation 5 nechanism 200 is expl ai ned. Wen the

coi | 209m@0fndRes k! 66T P5BgREIaZReal n the first operation mechani sm 200 is
energized in an opposite direction to the closing operation to cancel

ragnetic | Wpfly WS BRARAG or BANSH Bl Bnablie do0KI 19 AR (- 300 Toves

downward by st'ored ener p sprin act pressure
springs, as_ shown 5 IG. 1. Because of thi s downward novenent of the

drivi ng CRFEFtioB e sl ¢003hg SRRTEIRed LHCRYI WPIFLE] Hd-TeGFP™203

totheclosingoperation tocancelmagnetic flux of the permanent
magnet 210, thedriving shaft 206 moves downward by stored energy
10 of the trip spring 212 and contact pressure springs, as shown
in FIG. 1. Because of this downward movement of the driving
shaft 206, the lever 301 rotates clockwise via the lever 203
and first shaft 201, as shown in FIG. 1. The clockwise rotation
of the lever 301 is prevented by abutment between the interlock
15 pin 302 in the second operation mechanism and the peripheral
upper surface of the roller 303. As a result, the movable
contacts 82 of the switch 8 can be retained at the open position
Y2.
Next, operation from the open position Y2 to the
20 disconnecting position Y3 by the second operation mechanism
300 is explained.
In a state where the above-described switch 8 is open,
when the coil 309 above the electromagnet 305 in the second
operation mechanism 300 is energized, the driving shaft 306

25 moves upward against the return spring 311. Because of the



and first shaft 201, as shown in FIG 1. The clockw se rotation of the

| ever 301 is prevented by abutnent between the interlock 15 pin 302 in the
second operation nmechani smand the pe¥d pheral upper surface of the roller
303. As a result, the novable contacts 82 of the switch 8 can be retained
at the open position Y2. Next, operation fromthe open position Y2 to the 20

di sconnegll 0 ROghl-R? Yéthx,tc; 57 SRERORIE ERE ABARANL ST M

expl ai ne SEACE Where escril 'S open when t he
coil 309 fgove t he el ect romagnet 305 in the second aperation nechani sm 300

i s ener fYRFKYIHR 1 iNAGy LAt th86°58NKove¥%ehipdRt o aiige 9fe th&t urn
spring 311. Because of the 19 upward novenent of the driving shaft 306, the
rol | er 30Bo¢lrbsesrotabiemi @ the Fred 1gr 3631 hancabwkmeryeposhiioBecause of
the clockw se rotation of the roller 303, an abutnent position between the
rol l er 398twexch itheeaddlenidin33aadnbresriogkvwin. 3@ Apve s downivaridhe
operation rods 111 nove upward via the first shaft 201 and |l evers 202, and

the movabd § ¢@BLAGLStBE Gpetd€ios HIdd 18 1MR¥Ge! epwaﬁamf&w@%tllr@& posi tion
Y3. I'n this disconnected state, the novable iron core 207 of

el ec”omnﬁﬁsanﬁ tlb—:%f&’ Z@ggfgﬁétfﬂé‘ %&Q@fés e TN t“%%r the

per mane mount I'ngly, ‘even e event ‘of enérgizing the

coil 209 of the el ectronagnet
switch 8 move to e disconnecting position Y3.

In this disconnected state, the movable iron core 207
of the electromagnet 205 in the first operation mechanism 200
10 1is under the permanent magnet mount 210. Accordingly, even
in the event of energizing the coil 209 of the electromagnet
205 in the first operation mechanism 200 in the disconnected
state, there is almost no magnetic flux passing through the
movable iron core 207, generating no attraction. Namely, a
15 mechanical interlock that "closingoperation ismade impossible
when the movable contacts are at the disconnect position” is
achieved between the breaker and disconnecting switch.

Next, operation from the disconnecting position ¥3 to

the open position Y2 by the second operation mechanism 300 is
20 explained.

In the disconnected state, when the coil 310 under the
electromagnet 305 in the second operation mechanism 300 is
energized, the driving shaft 306 moves downward and the crank
lever 304 rotatescounterclockwise, sothat theroller 303 pushes

25 upward the interlock pin 302 abutting the roller 303.



205 in the first operation nmechanism 200 in the disconnected state, there
I s alnost no magnetic flux passing through the novable iron core 207,
generating no attraction. Nanely, a l12onmechanical interlock that "closing
operation is nmade inpossible when the novable contacts are at the

di sconnect position” is achieved between the breaker and di sconnecting

sw tch. xt., .opecati fromthe disconnectjn sitiogn Y3 _to the open
posi tion %Osglﬁﬁéyseggﬁd“%%%t?g?i%%%%ﬁrﬁtjs rﬂ%sgg‘ei §wg§6he§prf'%ﬂ’?\e > |n the
di sconnected state, when the coil 310 under the electromagnet 305 in the
second opBPaPPBR RREARAPEMY300 is energized, the driving shaft 306 noves
downward and the crank |ever 304 rotates counterclockw se, so that the

rol | er 303 pusRext, 2hepvidral nmdwable edndacts 82302 bhet swhgchh® amwd | er 303.
20 Accordingly, the novable contacts 82 of the switch 8 nove to the open

posi ti ona¥2thdlespenwhesit hen morapdbe woxdielis SZrtdnt hetisani Iebe8 412  at the
open position Y2 for breaking current, the lever 414 5 in the second

i nt erd ockn N 3RIHNENIBER o LR Sndithrfilsh ggg&'@egdtﬂ@ fn 298 R Bl t he

driving shaft 406 of the el ectromagnet i'n the third operation nmechani sm
of the ckpih Palpt S b bavaRsEhatioNRenl e 1R A ana
novabl e contacts 93 of the
405 in the third operation mechanism400. Accordingly, because
of the electromagnet 405, the movable contacts 93 of the earth
switch 9 cannot be closed.
10 When the fixed contacts and movable contacts 93 of the
earthing switch 9 are closed, the lever 414 in the second
interlock mechanism engages the pin 412 provided to a lower
end of the driving shaft 406 of the electromagnet 405.
Accordingly, the operation by the second operation mechanism
15 300 is made impossible. Further, when the movable contacts
82 of the switch 8 are at the disconnecting position ¥3 for
ensuring safety of a check operator against surge voltage such
as lightening, the lever 414 in the second interlock mechanism
enables the pin 412 provided to the lower end of the driving
20 shaft 406 of the electromagnet 405 to move. Accordingly, in
the third operation mechanism 400, the earth switch 9 can be
closed.
In the above-described embodiment, the rotatable roller

303 is used in the second operation mechanism 300. The roller

25 303 can be a partially-circular cam. The first operation



earthing switch 9 are closed, the lever 414 in the second interlock
mechani sm engages the pin 412 provided to a lower end of the driving shaft
406 of the electromagnet 405. Accordiemgly, the operation by the second
operation nechani sm 15 300 is made inpossible. Further, when the novable
contacts 82 of the switch 8 are at the disconnecting position Y3 for

ensuring safety of check rat or ai nst__sur.ge t age.suc as

| i ght eni H'&ct“laﬁésf“eegp %ﬁtpﬂgﬁh@%%gﬂ% [rrﬁtc&aln&g;gl %@hh‘é%f D& cRangeds the pin
412 provided to the |ower end of the driving 20 shaft 406 of the

el ect r onRFRPETAY5 t EhpbErsAQRATA HPY maqhaniigm 200 4S§Fefas? bBneE&hani sm
400, the earth swtch 9 can be <closed. In the above-described enbodi nent,

t he rot abgelration meth@83 iThaifdda sitnopheatonmecipEnigm @9 0reahaalson 300. The
roller 25 303 can be a partially-circular cam The first operation 21

mechani sfis2xslopBiradionaietiiods shchasiaie 106t £86abe pitiagrathed operly.
The first operation nechani sm 200 uses a solenoid operation nethod. The

firsts operat i ocRBERIESTL200:CABoFERe s EnANNBIHBALIENOBATRYA0NS such as

an electrical spring thod. 5 According to the above-descri bed enbodi nent
of the §resent,c l,nventi.on, tt e vacuum i.nsul atte swi.ttch ear_can he reduced
in size ERGSRETGRLVERIACHer EAYAGHTY JgHdated SHEEEP st G BPacuum

i nsul at ed switchgear can be inproved. By use of the_conpact and |ight
vacuum i A§€Qusedd 1aysigggeéad weight. Further, capability and

reliability of the vacuum insulated switchgear can be improved.
By use of the compact and light vacuum insulated switchgear,

10 a feeder panel can be provided in accordance with requests of
a user.

FIGs. 7and 8 showoneembodimentusing thevacuuminsulated
switchgear of the present invention as a bus sectionalizing
panel. FIG. 7 is a side view of the embodiment using the vacuum

15 1insulated switchgear of the present invention as the bus
sectionalizing panel. FIG. 8 is a diagram of an electrical
circuit of the embodiment. 1In these figures, components having
the same numerals as in FIGs. 1 to 6 are the same as or correspond
to the components in FIGs. 1 to 6 having the same numerals.

20 In this embodiment, the vacuum double-break
three-position type switch 8 is used as a vacuum double-break
three-position type load breaking and disconnecting switch
(LDS). The fixed contacts 81 of the switch 8 are connected
to the solid insulation buses 5 by use of the conductors 83.

25 The earth switch 9 is connected to the conductors 83.



10 a feeder panel can be provided in accordance with requests of a user.
FIGs. 7 and 8 show one enbodi nent using the vacuuminsul ated swtchgear of
the present invention as a bus sectiodalizing panel. FIG 7 is a side view
of the enbodi nent using the vacuum 15 insul ated sw tchgear of the present

I nvention as the bus sectionalizing panel. FIG 8 is a diagramof an

electrical cipeult gfafhe; SnbaghMERL: hBohbRSE:! [GURSSeneOpRARGALS havi ng

t he sane nuneral ST as” i are € same as correspond to the
conmponents in FIGs. 1 to 6 having the same nuynerals. 20 In_this enbodi nent,
Che’ vacutiPHOABPE. BroLRRERREOOLNE| BROPERE LAVEDHLEM 85,8cdeA08R vacuum
doubl e-break three-position txfe | oad breaking and di sconnecting switch
(LDS). ThestrwegnEmangctis 8IGef9 LR shAecH v af dheoambeddénentdiging sol i d

i nsul ati on buses 5 by use of the conductors 83. 25 The earth switch 9 is
connect ethéovabeunoimiswl atsd 88wiPehdeds. o Emel bl sdrow ioneeretnbardianent  usi ng
the vacuum insul ated switchgear of the present invention as a feeder

i nst runephe PpBEHerFifstBunén® phfE1Vi ant®f 1idei &ndogi 4®P4mUSENGn the vacuum
i nsul ated switchgear of the present invention as 5 the feeder instrunent

. F ] |.AgQE f rical cf ' f di o
Phoce 11 GeatttbEhrehk i EThE HiE pRLSALRERE, o1 thiad] cl R 00 TPE0, &

the same as or correspond to the conponents in FIGs. 1 to 6 having
components having the same numerals as in FIGs. 1 to 6 are the

same as or correspond to the components in FIGs. 1 to 6 having
the same numerals.

10 In this embodiment, the vacuum double-break
three-position type switch 8 is used as a vacuum disconnect
switch (DS). One (right side of FIG. 9) of the fixed contacts
81 of the switch 8 is connected to a single phase coil type
voltage transformer 500 in the bus cable section 4 by use of

15 the conductor 83. The earthing switch 9 is connected to the
conductor 83.

FIGs.1l1l and 12 show one embodiment using the wvacuum
insulated switchgear of the present inventionasabus instrument
panel. FIG. 11 is aside view of the embodiment using the vacuum

20 insulated switchgear of the present invention as the bus
instrument panel. FIG. 12 is adiagramof anelectrical circuit
of the embodiment. In these figures, components having the
same numerals as in FIGs. 1 to 6 are the same as or correspond
to the components in FIGs. 1 to 6 having the same numerals.

25 In this embodiment, the wvacuum double-break



the sanme nunmerals. 10 In this enbodi nent, the vacuum doubl e-break
three-position type switch 8 is used as a vacuum di sconnect swtch (DS)
ne (right side of FIG 9) of the fixé8 contacts 81 of the switch 8 is
connected to a single phase coil type voltage transfornmer 500 in the bus
cable section 4 by use of 15 the conductor 83. The earthing switch 9 is

connect edpfacl B e1¢9BAUE,BE B34 tEhCE: 1 @86 14s SOV Rn ERALRRIL: Ui ng the

vacuum insul a switch gear e present i nvention as a bus 1 nstrunent

Pﬁgﬁ: at eggtlt%g11 Lge rSIOgieet Kﬁ%&'esen © P(r%l\r?e%r)\?l gﬁqgggﬁh@gg%d:/‘%ﬁg&: gt panel .

FIG 12 |s a_diagramof an electrical _circuit  of the enbodipent. In these
figures, 8dofhoriemn i ILEh ﬁglﬁhgon’%%ﬁ’éeﬂu%r%es siagle Ppé§e 401l ®¥REe the
sanme as or correspond to the conponents in FIGs. 1 to 6 having the sane
nuner al svol2ggentransfenbedi pedtin tthe \msugabdeublestiosak BY wHe exf position
type switch 8 is used as a vacuum di sconnect switch (DS) . One (right side

of FI{ bhe of the tonddctoptasBs THe afthidre Eréf€hsfdé SofFTECtED) to the
singl e phase coil type voltage transfornmer 500 in the bus cable section 4

by use OfeSenBer Phod Mo ORGSO ©EIneTaR1hC (hebinihlEed! ol (e 11) O

the fixed contacts 81 of the swtch 8 is connected to the solid 1 nsulation
bus 5 bys%igdoinggfagggﬁrbug gq%{%ﬂﬂg%%tgﬁe other of the conductors

83. The earth switch 9 is connected to the former of the
conductors 83.

10 According to the above-described embodiment of the
present invention, because the vacuum double-break
three-position type switch can be used as the break disconnect
switch or disconnect switch, the present invention can respond
to various requests of a user flexibly. The present invention

15 achieves excellent handling and scalability.

According to the above-described embodiment of the
present invention, in the structure of the vacuum double-break
three-position type switch, a dual system of the break portion
and disconnecting portion can be achieved. Reliability of the

20 system is increased.

According to the above-described embodiment of the
present invention, because the primary circuit has a complete
isolated-phase structure, short-circuit faults can be
minimized. Because the switch has a double insulation

25 structure of vacuum and mold, ground faults due to vacuum leak



83. The earth switch 9 is connected to the fornmer of the conductors 83. 10
According to the above-descri bed enbodi nent of the present invention,
because the vacuum doubl e-break threztposition type switch can be used as

t he break disconnect switch or disconnect switch, the present invention can
respond to various requests of a user flexibly. The present i nvention 15
achi eves_ex eIIe ndl Accarding

above- de<¢}i v%%g'}% me##g ]?Ipsﬂﬁfat?}pofrgéé)r?%iﬁ\?gn olnor?% F}rllgt Wﬁ(fl} ulcst ure of

t he vacuun1doub|e break . three-position type switch, a _dua sten1of t he
break pdf¢t g B TGRS or’tr}%ﬂ' Ibé’eéé’ﬁeé\/gg‘ s&ﬁ ity of the
20 systemis increased. Apcordlng to the above-descri bed enbodi nent of the
present imsalation betveere thee edeckmogesi inucasezf disngingating >

i sol at ed- phase structure, short-circuit faults can be mnimzed. Because

t he swi tisdbst fotl edtdwedmshkbaél oot 26des riic case of aantant dreaking, ground
faults due to vacuum | eak 24 can be avoi ded. The insul ation coordination of

the swi teh sy A8lbrAdelthBehttRbi OSSOt Fodds 'deNsHbabA PPN REFVERAN. L haphases >
i nsul ati on between the el ectrodes in case of disconnecting > insulation

he o octtacs ot 2BhEaeh, (A b bBBERPSba ke R R  Tnp TR - B "

suppressed to single |line-to-ground L
ult. Spread of the accident can be minimized. Because of

the above reasons and others, the present invention is excellent
in safety.

10



fault. Spread of the accident can be mnimzed. Because of the above
reasons and others, the present invention is excellent in safety. 10 25
Clains: Caim1. A vacuuminsul ated s tchgear conprising a vacuum
cont ai ner acconmodating at |east a pair of novable contacts 5 and a pair of
fixed contacts, wherein the novable contacts are capable of taking three
positioné the switchgear being a double-break three-position type switch
having b %ﬁkwﬁg and disconnecting functions. Caim2. 10 The vacuum
i nsul ated switchgear according to claiml1, wherein the switch has an
i sol at edCpAdBelstructure. Caim 3. The vacuum insul ated switchgear according
to claiml1, which further conprises: 15 a line connected to one of fixed
contacts of the wactwh;insubabtedoswmittirgedn eomptheingfat achumed cont acts
of the switch; and a vacuumearthing switch connected to the line. Caim
4. 20 ThgoNBgUHET | As6bh6daEYh§ CAEEPEaRE @ IPHINY I nfidwivlel .contacts
5 and a pair of fixed contacts, wherein the movable contacts are
capable of taking three positions, the switchgear being a
double-break three-position type switch having breaking and
disconnecting functions.
Claim 2.
10 The vacuum insulated switchgear according to claim 1,
wherein the switch has an isolated-phase structure.
Claim 3.
The vacuum insulated switchgear according to claim 1,
which further comprises:
15 a line connected to one of fixed contacts of the switch;
a bus connected to an other of the fixed contacts of
the switch; and
a vacuum earthing switch connected to the line.
Claim 4.
20 The vacuum insulated switchgear according to claim 1,
Which further comprises:
buses connected respectively to one and an other of fixed
contacts of the switch; and

vacuum earthing switches each being connected to each of

25 the buses and between each the buses and each the fixed contacts.



VWi ch further conprises: buses connected respectively to one and an ot her of
fixed contacts of the switch; and vacuum earthi ng sw tches each being
connected to each of 25 the buses anzbk bet ween each the buses and each the
fixed contacts. 26 Claimb5. The vacuum i nsul ated sw tchgear according to
claiml, which further conprises: a line connected to one of fixed contacts
of the switch;. 5 an voltage transfornmer connected to an other of the fixed
contacts ?lTh%'smﬁtch; and a vacuum earthing switch connected to and
between the other of the fixed contacts of the swtch and the vol tage
transformer. THeiva@uUn oinselated i ithgede fcsardiedo LdMilng to claim
1, which conprises: a voltage transforner connected to another of the fixed
cont act swhich hEtusthexrhgomprisesacuum eart hing switch connected to and
between the other 15 of the fixed contacts of the switch and the voltage

transformer. aQiaidncbnnbetedaeoushe nsfllfdxed svohtabysasf aarteorsdiingH;0 clai m 3.
wherein a voltage detector is connected to the Iine of the vacuum earthing
SW tGNh. an voltage transformer connected to an other of the fixed

contacts of the switch; and

a vacuum earthing switch connected to and between the other

of the fixed contacts of the switch and the voltage transformer.

Claim 6.

10 The vacuum insulated switchgear according to claim 1,

which comprises:

a voltage transformer connected to another of the fixed
contacts of the switch; and

avacuumearthing switch connected to and between the other

15 of the fixed contacts of the switch and the voltage transformer.
Claim 7.

The vacuum insulated switchgear according to claim 3,
wherein a voltage detector is connected to the 1line of the vacuum
earthing switch.

20 Claim 8.

The vacuum insulated switchgear according to claim 4,
wherein a voltage detector is connected to the bus of the vacuum
earthing switch.

Claim 9.

25 The vacuum insulated switchgear according to claim 1,



20 daim8. The vacuuminsul ated swi tchgear according to claim4, wherein a
vol tage detector is connected to the bus of the vacuum earthing swtch.
Claim9. 25 The vacuum insul ated swi tetgear according to claim1, 27 wherein
a di stance between el ectrodes in case of disconnecting in the switch is
greater than a distance between el ectrodes in case of circuit breaking in
the switc e vacuunlingyl ed smﬁtchﬁgﬁ%iaccordin to claim

. O ai 10. 5 T .
e s SRRTEIBIA R AcE Pal RaEh Br AR 1R A s A i SR TS Cust oean

phases, insulation between el ectrodes in_case of disconnecting, insulation
bet ween éRetheo8Witrh dfserepterrthar amibakanee kekveer B FHFPIRS ween
earth electrodes is set as 10 relationship of "the insulation between the
phases >inheasenefl etircnitebweekinige iel ¢ber stddchn case of di sconnecting >
t he insul ati on between the el ectrodes in case of circuit breaking > the

I nsul ati gmakat ween the el ectrodes of the earthing swwtch. Caim1l. 15 A
vacuum i nsul ated swi tchgear, conprising: a vacuum contai ner for

accorgmdat ing phel Gashuf PAka1OFeaBYRELAGELECAEANETI ARG PolInof f1xed

el ectrodes, a body having a [ow vol tage control sectl vol t age

wherein insulation coordination of the switch among insulation
between phases, insulation between electrodes in case of
disconnecting, insulationbetweenelectrodes in case of circuit
breaking, and insulation between earth electrodes is set as

10 relationship of "the insulation between the phases )> the
insulation between the electrodes in case of disconnecting >
the insulationbetween theelectrodes incaseof circuitbreaking
> the insulation between the electrodes of the earthing switch.”
Claim 11.

15 A vacuum insulated switchgear, comprising:

a vacuum container for accommodating at least a pair of
movable electrodes and a pair of fixed electrodes,

a body having a 1low voltage control section, a high voltage
switch section, and a bus cable section which are partitioned
20 by earthing metal plates;

a vacuum double-break three-position type switch having
circuit breaking and disconnecting functions and an operation
device for the switch which are disposed in the high voltage
switch section of the body: and

25 a bus and/or a cable which is disposed in the bus/cable



switch section, and a bus cable section which are partitioned 20 by
earthing netal plates; a vacuum doubl e-break three-position type switch
having circuit breaking and di sconnez&ing functions and an operation

device for the switch which are disposed in the high voltage swi tch section
of the body; and 25 a bus and/or a cable which is disposed in the bus/cable

28 secti he_.b . aim 12. The vacuum i nsul ated swi tchgear according
to clain$§3?£°§h§€h9€¥rpﬂé¥'conprises: 5 a cable that is connected to one
fixed coniagt of the switch and disposed within the bus cable section; a
bus t hat “+@81®Bohfiected to the other fixed contact of the switch and di sposed
wi thin the bus cable section; and a vacuumearthing switch that is

connect ed to tHee castuum dnsudated syilsebgedarwacaprding ko ghlabntldge switch
section. Caim13. The vacuuminsul ated sw tchgear according to claim11,
whi ch fuwhbheh fonphéesesompusses:whi ch are connected to one fixed contact of
the 15 switch and the other of the fixed contact of the switch,

respectivel y, anchili spased 14 tdbdhdded U G & SeMd icUhitAd o auem ear thing
sw tches that are connected between the
switch and disposed within the bus cable section;
a bus that is connected to the other fixed contact of
the switch and disposed within the bus cable section; and
a vacuum earthing switch that is connected to the cable
10 side and disposed within the high voltage switch section.
Claim 13.
The vacuum insulated switchgear according to claim 11,
which further comprises:
buses, which are connected to one fixed contact of the
15 switch and the other of the fixed contact of the switch,
respectively, and disposed within the bus cable section; and
vacuum earthing switches that are connected between the
respective buses and the respective fixed contacts and disposed
within the high voltage switch section.
20 Claim 14.
The vacuum insulated switchgear according to claim 11,
which further comprises:
a line side that is connected to one fixed contact of

the switch and disposed within the bus cable section:

25 a measurement transformer that is connected to the other



respective buses and the respective fixed contacts and di sposed wthin the
hi gh voltage switch section. 20 Caim14. The vacuum i nsul ated sw tchgear
according to claim1l, which further2gonprises: a line side that is
connected to one fixed contact of the switch and di sposed within the bus
cabl e section; 25 a neasurenent transfornmer that is connected to the other
29 fixed _contact of the switch, and di sposed within the bus cable _ section;

and a vatiBRlean et HwttensYhLeh and giirasat Wthd@ntPRPUBITANLSG i xed

contact of the switch and the voltage transfornmer 5 and di sposed within the
hi gh vol $@geieni t @Adsecti on. O ai m 15. The vacuum i nsul at ed swit chgear
according to claim1ll, which further conprises: a bus that is connected to
one fixed contactaciun lFearskiingh swid cndhdits pssecnnethed Hdewders tdabl e
section; a voltage transfornmer that is connected to the other fixed contact

of the sytheh @ibdicoreRd Wt fhé dwitdianeabhe $ELt 4§t ik Formmeium

earthing switch that is connected between the 15 other fixed contact of the

SWi t aQQg.tH&ﬁé)&&&%ﬂﬁi‘ﬂ%ﬁé”ﬁ&gha{}gl-‘ﬂkégoéﬁfﬂt%t BLRhRg high voltage
swi tch section
Claim 15.
The vacuum insulated switchgear according to claim 11,
which further comprises:
a bus that is connected to one fixed contact of the switch
10 and disposed within the bus cable section:
avoltage transformer that is connected to the other fixed
contact of the switch and disposedwithin the bus cable section;
and
a vacuum earthing switch that is connected between the
15 other fixed contact of the switch and the voltage transformer
and disposed within the high voltage switch section.
Claim 16.
The vacuum insulated switchgear according to claim 12,
further comprising: a voltage detector that is connected to
20 the line side of the vacuum earthing switcingh and disposed
within the high voltage switch section.
Claim 7.
The vacuum insulated switchgear according to claim 13,

further comprising: a voltage detector that is connected to

25 the bus side of the vacuum earthing switch and disposed within



Claim 16. The vacuum insul ated swi tchgear according to claim 12, further
conprising: a voltage detector that is connected to 20 the line side of the
vacuum earthing switcingh and di sposedo within the high voltage switch
section. Caim7. The vacuuminsul ated sw tchgear according to claim 13,
further conprising: a voltage detector that is connected to 25 the bus side

:feci irlgny%%léumiggr E’g&r%gg%vms'%&rtlc ndse(gltsl%%s.ed within 30 the high voltage switch



