1 VACUUM | NSULATED SW TCHGEAR Techni cal 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 geliability. Background Art: |n 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 of VAGHUMPENSHIATED S$WITERGHARg the | oad, a detector for system
voltage and current, a protection relay, and the like are contained. 15
Ther e ar ereetinDeksl | Bad @ti on nmet hods for swtchgears. Solid insulation,
conpressed air insulation, full vacuum insulation, and the |ike have

appeared in recqy prlRMent W&Vt idd fé‘_LVelféH'”Fd‘ta \&éb@ﬂﬁ“iﬁ&i‘lé{:’e@

conventi onal ai r I Nnsul at1 on panel and cub| c e G S using SF6 gas Dovvnsi zi ng
of conponent of t.he bre Qnne nd eart i tch has
been accel f ??1 |"?1h*/ sleer %%1 e&g&ﬁ &é’éﬁe ensi ve
type swi tchgear%ﬂﬁl n whi ch a vacuum val ve [ nt egratl ng circuit breaki ng,

di scofinec¥?d B R4 hT bl aRhtitBns in a single container is stored in an

I nsul ati on gas container, has 25 been suggested (for exanple, see Patent
Docunent 1). 2

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

10 breaker for breaking lcad 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).



[ Patent Docunent 1] JP-09-153320-A Sunmmary 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
exanpl e, the intensive type switchgear can respond to needs for reduction
in size and weight of electricity distributing facilities in 10 urban
areas. On the dPaderfamwcumeqdedtls J&t-APse533H0rFecent inconing 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 s phieds the MSidR@d on of safety, reliability, and operation
mai nt ai nabi ity reqU|red by the custoner, and |ncrease of future Ioad. In

Swi tch.  and  haBe ROV GRS LERES 311%0%%%9%&%% Fgeat; 3 SGin ="

nonitoring and instrunentation t age, current electrlcal power, and
the | Pke,t %HﬁéﬂVFG““H@"EHH%?HE?%Hat1%9FHF§W%%§¥G¢K1%%C9ﬁ§§°§nEPBBP€m1hom1to
reduce an installation space for the above devices and controlling, 25

nmoni t or i pd ieagtthimenfancéiongniint desingke feontainee viscetormdd i3 ano
suppress investnment for the installation. There is actually
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
maintainabilityrequired by 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 incoming 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



no device and facility responding to this problem In view of the above
problem the present invention is achieved. An object of the present
invention is to provide 5 a reliable yacuuminsul ated switchgear flexibly
responding to various requests of users. Brief Description of the Draw ngs:
FIG 1 is a side view show ng one enbodi nent using a vacuum 10 insul ated
swi tchgear of the present invention as a feeder panel, by use of its
partial &pduIppRass dRVeptmeny fior ghe Aigstalilabisnow Fherfd eapbaakdyit using
the vacuuminsul ated switchgear of the present invention shown in FIG 1
as the feeddevpeerehndbfaecddidly mesposnding tor dddsseatobdem.l5 FIG 3 is a
perspective view show ng the enbodi nent using the vacuum i nsul ated

switchgear of theypsRsSentthd VO protAWh, theFpEesdndSihtentesdeigspanel , by
use of its partial cross section. FIG 4 is a circuit diagram show ng the

crood! Teas,Bg . i UoUUT bESHAS! e Rekcligers P O BhchERAgYeTS o

showmn 2 last a IS a |longl Cross
section vie f switch _portion _forpm t he vac i nsul at ed swi t chgear of
the pf eséntelfabEs s hguinteacsvityent ¢ L thTv rPSPERALpE tect | ve

vi ew showi ng the 25 enbodi nent of the switch portion and its operating

mechani siaxiongr Feayests wfcweansnsul at ed swit chgear of the present
i nvention shown in FIG 1, by use of its partial cross section.

Brief Description of the Drawings:
FIG. 1 is a side 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 1s a perspective view showing the embodiment using
the vacuum insulated switchgear of the present invention shown
inFIG. 1 as the feeder panel, byuseof itspartial 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



FIG 7 is a side view of one enbodi nent using the vacuum insul ated

swi tchgear of the present invention as a bus 5 sectionalizing panel, by use
of its partial cross section. FIG 84s an electrical circuit diagram of

t he enbodi nent using the vacuum insul ated swi tchgear of the present
invention shown in FIG 7 as the bus sectionalizing panel. FIG 9 is a side
vi ew of one enbodi nent using the vacuum 10 insul ated sw tchgear of the
present favaiappdhesyrepun infsudated sy tehgearef phadreseptybevention parti al
cross section. FIG 10 is an electrical circuit diagramof the enbodi nent

usi ng t hshowoudm FASUl At ebbyswseclbdedt sopairité ajr eseists iseoddtonon shown in
FIG 9 as the feeder panel. 15 FIG 11 is a side view of one enbodi nent

using the vacuppt.i N9y at€iié Wileih8€a6n & fertittr IMaHe ils inv €Abi Ydc@dsma bus
i nstrument panel, by use of its partial cross section. FIG 12 is an

el ectr Ci‘hsﬁ'fl%‘ftﬁht s e g%ﬁ}f otfhﬁih%”B%% E‘ﬁ&t 1n%h§ﬁahh%fvgg%ﬁ1§e' nsul at ed

SW tchgear e present | nvent I on own 1 n bus

t t tl Ref N - -
| ow VI t 268 LBRALELBa BRBRL 3 PY. SReqRE) GEenG tails G 088 HeSLOR - bus
cabl e section, 5--- bus, 6--- cable 25 head, 8---vacuum doubl e- break

t hr ee- posi ti onl"i’-"}peB éwqrtﬁ;legtrigale‘ezimﬂiﬁgdémr@m,oflIhe-er@md%mmh devi ce
Det ai | ed description of the preferred enbodi nents: To achi eve the above
obj ect, asfingsthaspeutimoinshtatadaniitehgear 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 diagramof 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 presentinventionasabus instrument
panel, by use of its partial cross section.

FIG. 12 isanelectrical circuit diagram ¢of 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:
l1-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 1is a vacuuminsul ated sw tchgear 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
insul ated swi tchgear characterized in conprising the vacuum doubl e- break

10 three-position type switch having the breaking and di sconnecting
function, wherein the swtch has an isol ated-phase structure. A third
aspect okarftbingyemwiiteh.i d1t-he Pdexanlons demis® switchgear characterized in
conprising: the vacuum 15 doubl e-break three-position type switch having the
breaki ng and di sconnecting functions; a |line connected to one of fixed
contacts of the switch; a bus connected to the other of the fixed contacts

of the syeiahieaNdedHAPHYBNE}E! RNRY pTWrkehe & ARMRRLIGHH t he 1ine. 20 A
forth aspect of the invention is the vacuuminsulated swtchgear

characterized jn ] SN0 m - pr t.hr ee- pfion type
swi tch havi ng ?85&%ﬁgékfﬂg§a%%ggg¥jgggh5%€$ﬁgégﬁﬁggﬁggg?u?ﬁ%&%ﬁgﬁénconnected
respectively to one and the other of the fixed contacts of the switch; and

25 the vaSuBn2EHMRi P et seditrdgedd chaRaateElrenlrgMRRESHNd buses and
each the fixed contacts. Afifth aspect of the invention is the vacuum

i nsul at ed vawitnhdealehbraak crfivest pos Ko ityipey swiiltehvheving ot e- br eak
type switch having a disconnecting function; the
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 vacuum

15 double-break three-position type switch having the breaking
and disconnecting functions; a line connected to cne 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 vacuum
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



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 vacuum earthing switch connected t&® and between the other of the fixed
contacts of the switch and the voltage transforner. 10 A sixth aspect of
the invention is the vacuuminsul ated sw tchgear characterized in

conprising: the vacuu oub].e-break .type switch having the di sconnecting
function®? SPﬁeaBG%e@&ﬁ%é@@éé%ﬁ?iﬁﬁ?qﬁgqaﬁffixed contacts of the switch
the voltage transfornmer connected to the other of the fixed 15 contacts of
the switch; and fhEthRaRasteatt Khaglrverthor ok diceyacugmahnsbbatedn t he
other of the fixed contacts of the swwtch and the voltage transfornmer. In

t he ei ghslwizshgenhrocharacterdmadnn compraingspds vaafudnhe i nvention is
characterized in that a voltage detector 20 is connected to the |ine of the

vacuum eqiohuib189 b3 ¥akChypé s e haki ndsR *bils Ynidta iy edhc@Aongd ehghth
aspect of the invention is characterized in that the voltage detector is

. f | ' : ' . f th
mvonti onirg PRERGAESA ES N B RO R Kt T X o Rl hy BB A ' (10

conprising:. .the vacuum 7 doubl e-break three-position type sw tch having the
br eaki ng VoAt@ 9§ ScAHERINGT CPORECTEAL wRae ot hiedgrhtbe fiikedcentaetsr e

wherein a di stance between el ectrodes in case of disconnecting in the
swi t ch i 9fgtbhatswittdienaaddthe arranbeeastehiaigesvibdesonnected 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



5 1in case of circuit breaking in the swtch. A tenth aspect of the invention
Is a vacuum i nsul ated sw tchgear characterized in conprising: the vacuum
doubl e-break three-position type switch having the breaking and

di sconnecting functions and the isol ated-phase structure, 10 wherein

I nsul ati on coordination of the swtch anong insulation between phases,

I nsul ation between el ectrodes i.n case of dlsconnectlng I nsul ati on between

el ect r od88uPreckyead thiereRrs o tyge gWatrhshe%irgnthe: hEeaksndt h

el ectrodes is set as relationship of "the insulation between the phases >
the 15 i modl disonanheckdan fectieres randban hseodstedf pHaseonbraectuge> the

I nsul ati on between the el ectrodes in case of current breaking > the

i nsul at i ghehelinesdildtmmricebetwden alfediday ihi diss vift @hsconweotdhgg to the
enbodi ments of present invention, the reliable vacuum doubl e-break

three-poght ipg gw&%cawlgcarleate%Otﬂaevad&ﬂsechessét& bl &XsOL¥ogesPONd to

vari ous requests by the User for a plan of |str| ution system One of
t he embodi nents of vacu n1|nsglated swgtch e r of t he present invention

i s expl atRe§58 &F 9+r%W% SFES Bo5 FIG 1 is a side view

of one enbodi nent using the vacuum 8 |nsulated smntchgear as a feeder
panel . FIG 2 Astgnthoasperéwcfothe tnventierw ig ?sV%Q%%$sb@%@1@Ee@lem/of
FIG 2. In these figures, a body 1 conprises a |ow voltage control section
2, a hi gwitohgege swiardctsedizesn i3y caongrd shdugy :c dihlee veeotumon 4.

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, insulationbetween electrodes in case of current
breaking, and insulation between earth electrodes 1s set as
relationship of "the insulation between the phases > the
15 insulation between the electrodes in case of disconnecting >
the insulationbetween theelectrodes incase of current breaking
> the insulation between the electrodes of the earthing switch.”
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



5 In the bus cable section 4, solid insulation buses 5, cable heads 6 on a
| ine side, bushings CT 7, and the |like are disposed. In the high voltage
switch section 3, a vacuum doubl e-bregk three-position type switch (vacuum
doubl e-break three-position type breaking and di sconnecting switch BDS) 8,
10 an earth switch (ES) 9 having a vacuum cl osed contai ner, a voltage
detector (VD) 10, and an operation device 11. The bus 5 uses solid

i nsul at i ditsudeteddisvitghgeat LR RPAeE PaRgddl | RiCard 18a2 &rpntvideyol t age
detector 10 detects a corona generated due to degradati on of vacuumin BDS,
i nprovi n@f E5Gral nt HHabid iitsya peCepacthvesview dEdIG ca. cincthesef the
enbodi nent using the above-descri bed vacuum i nsul ated sw tchgear of the

present figveRlsi, 08 BedYhe danstelsgane!lowNesiltalgee cvagel dedblienbp eak
three-position type swwtch 20 (BDS) 8, earth switch (ES) 9 having the

vacuum C'aoﬁﬁgggQBE?h " swidlfh ¥ekkags get Sﬁhoé by cdf1d! § ?;Egn: Igét he

above- descri gh voltage switch section are Integra nol ded of an
hi ¢ 2ed and rofulBe’ PRoopeBlanterbioht 1. rhelan rsBleEippcRuB8bhrti on has
an isol at ed- phase structure. Shielding |layers are 9 disposed between the
phases, ia#ls heagsshorr -&ildag sidgul gl.lShAﬁg§u(t3’5r7 s@hddeofikpeansl d i s
grounded vi a conductive coating material applied to the surface, ensuring
saf ety f drisporiedict . IA dheahligd sbitater swatchheeotibnzad awvachumortion is
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 an electrical 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 andweight. Theunitized switch

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



5 further explained in reference to FIGs. 1, 5. The vacuum doubl e-break
three-position type switch (BDS) 8 conprises a vacuum container 80 having
an insulation tube, tw fixed contacts 81 contained in the vacuum cont ai ner
80, and correspondi ng novable contacts 82, form ng the doubl e-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 coddspersédt bettieendihe pheses 6 inhdbd tiagdehogli-cIneuatvBih bt cont act s
82 are connected to each other by 15 use of a novabl e conductor 85

rei nf or cad dyter sarfasicadfiltdesmoiticied grouadatiesta sbaducitive ceatdngwhich is
not anneal ed at high tenperature. A vacuuminsul ation operation rod 86 is

connect eglat@ i Bi1Sa PRV 2RE & £ ANGUEhPEaBE, M Fritd§ %ét@s Ebﬁté&%?eger ation

rod 86 is introduced out of the vacuum container 80 20 via netal bellows 87,
and connected to.ap_air . insulation ratiqn.rod 88. Tgis aLr _insulation
operation rod Sd? al%%ﬂn i#ﬁﬁF?%eéﬁngg?gp'5&zP S¥1EcC p@?ﬁ#éanbﬁsthe
operation device 11. As shown in FIG 5, gy use of the operation rod 111,
one 25 ANgthrE &xReAiHL HE FSFEReacCotCaltlsss2 ot Sp afhg ¥RE¥EM position
10 Y1 for conduction, an open position Y2 for breaking current, and a
di sconnedbubgd epbsietkoth¥defpposdtdon typsabweiychf (BDBhe8kcompeisesra agai nst
surge vol tage such as lightning. As shown in FIG 5, the above-described two
nmovabl € yacuumcontainer 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 wvacuum insulation operation rod 86 is
connected to this movable 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 themovable contacts 82 stop at aclosedposition



5 contacts 82 ensure a break gap g2 at the open position Y2, and a

di sconnecting gap g3 at the disconnect position Y3. The disconnecting gap
g3 is set to have a di stance between ihe el ectrodes, the distance being

al nost twice the break gap g2. As described above, the disconnecting gap g3
In case of to disconnect is set to be al nost tmﬁce the break gap g2. By use

of nulti ps n_this exanpl e, mu | ation is possible.
Mol d is ng?‘? chgci%%oq hea’b[%i’fé’s P°\§§%&8H1 %%s régéﬁﬁqeé’ﬂt ‘bet ween
the el ectrodes of the contacts. The 15 above- de$cr|bed di st ance between the
el ect r odd8dndisconnemidng BPsihioB| vt £OFIRRSAF &g HiARRIH ORef Ahasishi p of
"insul ation between the phases > insul ation between the el ectrodes in case
of di scoaperatng agamssitasiuogebgbMtaget bachl ast ladghsningcase of current
breaki ng > insul ati on between the el ectrodes of the 20 earthing switch" is

set to achi evepinsybphi o8 £OQL d5NathenNabbetv@EBctBe@NEGESMoPhblRASt, an
accident can be suppressed to single line-to-ground fault. Spread of the

acci dent cSﬁ‘EggP I{E&E‘ed dﬁggéﬁg_?{%o g‘%h% %J}‘ P%BQ‘E%Q%E“&}*&’ ai r

i nsulTati on opera lon 10 nmadé rubber or
11 nmetal, .and shielded from A@co nsulation reliability

rdin
for prol BnBe8cABReStipHe 98P, 9 % GI§§Poﬂlﬁﬁ8P§F%5np°F8&l§§ ¥S-enst®ed. The

above-descri bed vacuum containers 80, 91 and operation rods are nmade of
st ai nl esg¢iscesnhectipgodgiengg3 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



5 their environnent resistance. As shown in FIG 1, the earthing swtch (ES)
9 having the vacuum cl osed contai ner conprises a vacuum container 91
having an i nsulation tube, fixed contaets 92 fixed in the vacuum contai ner
91 and connected to the feeder 84, and correspondi ng 10 novabl e contacts 93.
An earthed rod 94 is connected to this novable contacts 93. This vacuum

' | ati ti A 4 1S | d d qut of,.th t ai 91
via et afSgetoRld SHLSAIPS, GRSk AP fHi e RPROBAPSIN op@RiiAdT Pod 112 for

the earth switch. As shown in FIG 2, the novable contacts 93 are 15
connect e@eld abidf tot fer R¥elepgedmsteafcthrdiningglatien eparathen 91 is
made of ceramcs and the rod 94 is earthed and nade of copper. Next, a

det ai | ed raidr 86t 118 eerdutrdd. e atioore -dmsaxd bl viasuexpkbantadnemrsr 8ber ence to
FIG 6. The operation device 11 20 operates switch in the switch 8 to the

cl osed pesi hh@Nopbrheiof0Rsastde) mddte dFPeRalAYelis08+¥21f 0Oimpreakhgg
current, and the disconnecting position Y3 for ensuring safety of a check

opera%orth%_ '%%%. %%%ﬁgﬂﬁég¥%fgggéew | i ghtening. The operation device 11

operates sWwtch of 'the earthing swtch 9. 25 Conponents of the operation

device 11 are fixed to a s ort 1 plate 113 provided_in the high voltage
switch section®§. SRRYN &Begigroh'dgb?cﬁaﬁthBEgEW§tEBngﬁﬁgeg haying;

operation mechanism 200 for switching the novable contacts 82 of the switch
8 bet weertheh¥acugedlpssid contylingyd coppripesi ai vacyam gossadndr 91
having an insulation tube, fixed contacts 92 fixed in the vacuum
i 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¥Y3 forensuringsafetyof acheckoperator
against surge voltage such as 1ightening. The operation device

11 operates switch of the earthing switch 9.

25 Components of theoperationdevicell are fixedtoasupport



\ - . . o
5 operation nechani sm 300 for switching the novable contacts 82 of the
switch 8 between the open position Y2 and di sconnect position Y3, and a
third operation mechani sm 400 for opejating the novable contacts 93 of the
earth switch 9. First, a structure of the first operation nechanism 200 to
Is 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
| evers 20p3adeel bXipttdavyidedkda thethighfvoktage myfittclDsechionaB. erflye of t he
| evers 203 are connected to operation rods 111. As shown in FIGs. 6, the
| ever 203pesativaddévice anersudtlgf cohpriisest aslFdiis t2@bedprasni el y to the
|l evers 202 shown in FIG 1. As shown in FIG 6, a driving shaft 206 of an
ol ect 1 omdRGhn 1205 Je°E GPANSELAGnbA RO LAY FE BT AU & GO ARG DfcirEDer

T- shape S

204. A novable 1ron core 207 having a Cross section | I xed 20 to
the drivi haft .206. . A fiLxed ..r.on re 208 fixed.to t support_ plate 113
i's arranger}geévf%?fh&%ﬁeh?%o'ﬁ%g%qselﬁjrodhggo?ré& PFP pg\s&ﬁpn% APt ul ar

per manent magnet 210 are di sposed inside the fixed iron core 208. Atrip
spriny beRErA§ioRIMecShan &) fog swetaning ndie ReMablesceppastedddy to the

| ever 203. 25 A trip spring 212 is arranged between the trip spring bearing
13 211 afidthexsditchbn8cbetwes. tNheopemepowibibbe Edndmd t&iSPommect et ai ned
at the closed position Yl, this el ectronagnet 205 obtains retention force
agai nst gbharedosNes 9and attlei fd bpetRitidd RdehaRdsRf40Prbatdperating

the movable contacts 93 of the earth switch 9.
First, a structure of the first operation mechanism 200
10 is 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 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 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



5 pressure springs (not shown) provided to the air insulation operation rod
88 by neans of attraction of the coil 209 and pernmanent magnet 210. In
particular, the attraction of the peAdRanent magnet 210 fornms a so-called
magnetic |atch method. Next, a structure of the second operation nmechani sm
300 10 for swtching the novable contacts 82 of the swtch 8 between the

open posgﬁhggggzgg%gpgEiggng%%% Q%%ition Y3 is explained in reference to

FIG 6. I'Xe a longitudinal mddle portion of the first

shaft 201 on the support I%Pe 113. An _interlock pin 302 is provided
distally of thWEePe&g‘? “@%b £5 CRNFAtS 83are Arteinad ati ﬁheotgloq‘?ﬁs rol | er
303 is rotatably provided to one end of a crank | ever 304. This crank | ever
304 is rpratabpp ¥hppthisdedactroimggnet a0bovketatnsfrekentionefoxepport
plate 113. A driving shaft 306 of an el ectromagnet 305 is connected 20 to

t he ot heagandsef stbeear ankrhgver 804. tAipoypbirgi 20P snfeof 3@dntécti xed to
the driving shaft 306. A fixed iron core 308 fixed to the support plate 113

is aryg angg@sgh%nep&ﬁhggwﬁalel ehohhgggee{[\@aéeho C@ﬁé_saﬁp%nééﬁagﬂ[& di sposed

verti cal In the "fix Iron core return spring 311 is sposed

bet ween 25 the.novabl.e_i.ron core 307 apd_an, upper _posrtion, of e fixed 14

i ron cor89§6§$1?Her8809§-ggs@??ﬂgdoélQEEFGHﬁbﬁgtogogﬁﬁnﬁ?b z%égt coils
309, 310 to nove the novable iron core 307 vertically. This novenment causes
t he crankeragaeniomaggetopdfe. ¥njBarbiguian. the attraction of the

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

i 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 coré 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



5 of this clank | ever 304 causes an abutnent position of the interlock pin
302 and roller 303 to change, so that rotation of the |ever 203 about the
first shaft 201 is prevented or nade 1possi ble. Accordingly, the novable
contacts 82 of the switch 8 are prevented fromnoving fromthe open
position Y2 to the to disconnecting position Y3, and retained at the open
position, Y2, or can nove fromthe open position Y2 to the disconnecting
posi ti ontFSR &S é,oat'hi s structure is a first interlock nechani smbetween
t he open position Y2 and disconnecting position Y3 of the novabl e contacts
82 of the swi t Thegibor® 1geacribest ¢ireiremagne30b gined gdg@sdihenmoibehani sm
400 for operating the novable contacts 93 of the earthing switch 9 is
expl ai nedogar Bilouktar hyventhe mywaieke tirdrd Gore 3A7seepndcaldbgf.t PRisi s
rotatably supported by the support plate 113. As shown in FIG 1, three

levers 4@t ¥adsaxi ghé ertdhid 1bivest 389 edaldrAQL PhikaloeRsoRf these
| evers 402 are connected to operation rods 112, respectively. As shown in

FIG 8, is fi : ¢ f .
R A e %%d%bﬁ%gengﬁigngﬁ%%mgoéﬁﬁeoppos| tely
el ectromagnet = 25 405 is_connected to the lever 403 via a connection nenber

404. 15 ipferlackcPiondfAetndosohirr (P danehengget SPethatRetakiert r omagnet

205 of the above-described first operation nechanism 200. A novable iron
core 407 dfavthadglever 2@3paboet ddee firsti simaft 20lxed nrevdntall ovimgdehaft 406.
A fixed iron core
possible. Accordingly, the movable contacts 82 of the switch
8 are prevented from moving from the open position ¥2 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 ¥2 and disconnecting
position Y3 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 tc 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 cppositely
to the levers 402.

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

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



5 408 fixed to the support plate 113 is arranged around this novable iron
core 407. A coil 409 and a circul ar permanent magnet 410 are disposed in
the fixed iron core 408. A spring 4111for break is arranged between the
fixed iron core 408 and the | ower surface of the support plate 113. 10 A
second interlock mechanismis provided between the third operation

hani 0 gf | t hani 300
rechan, S0 e gt 0 S 0 g, SEA RS2 Techant
oS 10 ARSI 1 RO Ao d 4t SRS Lgh e o

three-position of the disconnecting position Y3 for ensuring safety of a
check op&estignisgpdPhst AwPyabds 1efe corentds havgmaeaiTrghanesd AHOEBI e
contacts 93 in the earthing switch 9 and fixed contacts can be closed 20 by
means of stelodienedsr Bhagdeto 40fe daddiinigoahhlify, 40ken A Hd xedbiiaonecooat act s 82
in the swtch are at a two-position of the open position Y2 for breaking

currept, 4ower VEBbeneONiFsd St pPaten 18N garhhyRE a3 Wundt 19 sndvhbeef i xed
contacts cannot be closed by neans of the el ectromagnet 405. Further, when

t he 25 I n ts 9 d fi4 xed. t rthi.ng,.switch 16
9 has bgle%‘\r%aoc gggg,‘hggérzﬁ?82&0%6€ﬁaélde?ec%]?§ﬁ%§%e§e%%}§t &%ggl%s?eg%ﬁd
operation nechani sm 300 js nmade i npossible. Concretely, this second

i nt er | ocl@GfedhSRPSAAddhphedexed égBPrFQFf?‘IBPovi {SPTig g4 LT BREaks the

driving shaft 406 of
is arranged between the fixed iron core 408 and the lower surface

of the support plate 113.

10 A second 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 forensuring safetyof acheckoperator
against surge voltage such as lightening, the movable contacts
93 in the earthing switch ¢ 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 ¥2 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 movablecontacts 93 and the £fixed contacts of theearthingswitch



5 the el ectromagnet 405 in the third operation nechani sm 400; a shaft 413
provided in parallel to the second shaft 401 under the el ectromagnet 305 in
t he second operation nechani sm 300; asel ever (not shown) provided to the
shaft 413 and connected to a lower end of the driving shaft 306 of the

el ectromagnet 10 305 in the second operation nechani sm 300; and a |l ever 414

provided to the shaft 413 and en ed with the pin 412. xt, operation of
Phe. enbod Rafit baSh GLeRed a BRREHELET Hod N edGRLEREORESd 200 LERBER, of 't he
present invention as a feeder panel is explained in reference to FIG. 15
1 to 6. Weeenctherespddios aeehagdsmgBGt, ishaady dewassdidleset at  the open
position Y2 for breaking current, the lever 203 in the first operation

mechani sm 200 Cenpretedygd this sHdowidiiisd emletcdr petbroésabootptieedt rst shaft
201 as a fulcrum by nmeans 20 of return force of the trip spring 212 in the

first operaihon 2 BEMIASANtAR 1aweghend o tHGArkviAes ehdicRdhye bhe
interlock pin 302 provided distally of the Iever 301 form ng the second

' ' b . i I . h | 303.
Fur  hbr CPBC kRS oerhen oy o FRE' PAFFR, ofRRE S RSBk BORE (T Fe
tri ' 17, 212 i d. 1y, itch f th I ti Y2
for brcald RAEGLHOTOY IR TRRRRAELEL i D8I TFCRPYF st 48ASHRATE saf oty

of a check operator against surge voltage such as lightening, is prevented.
the electromagnet 305 in the second operation mechanism 300;

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



5 Next, operation (closing operation) fromthe open position Y2 to the
cl osed position Y1 by the first operation mnechanism 200 1 is expl ai ned.
When the coil 209 of the el ectronagnett7205 of the first operation nmechani sm
200 is energized, the driving shaft 206 10 noves upward in FIG 6. As shown
in FIG 1, because of the upward novenent of this driving shaft 206, the

| evers 2 rotate _counterclockw se abqut the first shaft 201.as ful crum
Lo move. 20Re ot ABPESERRAAC LTSI o arE e FombSBk pBSR PBRLELOR, B2, hi o

cl osed state, the trip spring 212 and contact pressure springs 15 store
ener gy t 608 BF&AEING &Ry tondhe SSOIREC HAG RIS 1AM dWi ng
operation, the interlock pin 302 is separate froma peripheral surface of

t he rol | ens3@3ngThafetpldien Sosckiopsnadiompygeinahdunge ypditage auchn initi al
position by the return spring 311 in the second operation mechanism 20 As

descri bedsahaydtening ,eisofpmeegtdar enhancing safety, the second
operati on nmechani sm 300 forns a nechanical interlock mechanismso that the

di scopninecti ng at i the fh st ratl i 2 IS made

i rrposggi bl e wheﬁetﬁﬁé ?&n@fgﬁ%ﬂ i(%lic%rltnﬁ(e)B?Ie%tggg%ggggg%?gl %%etnhe operation
that "the 25 discgnnect] operation is, mage | si hlL.e when the novable 18
cont act s PREI T N8 EPoLla SEATH GbELCigh it o Gh bHERbCHRRFRGHon

i nterl ocks between break and disconnect, is achieved. Next, operation from
t he cl os8@chasiismorR0P1 Lk 45 xrd@dmedositi on Y2 (el ectrode opening

operation) by the first operation
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, inview 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 impessible when the movable



5 mechani sm 200 is expl ained. Wen the coil 209 of the el ectromagnet 205 in
the first operation mechanism 200 is energized in an opposite direction to
the cl osing operation to cancel nmagnet®c flux of the pernmanent nagnet 210 |,
the driving shaft 206 noves downward by stored energy 10 of the trip spring
212 and contact pressure springs, as shown in FIG 1. Because of this

downwar d t drk \] t ) cl ockw se
via the Fg\gésgggf P%ﬁghﬁer é}xgﬁgﬁo%fonégﬁgﬂ%gmﬁ j‘|Snéﬁgli‘ljé &%Oﬁ?é%lg{%?]ockw se
rotation, of the |leyer 301 is prevented by abutnent between fhe interlock 15
pi n 302 FLH%FH °§5§o\réf8t&ﬁ&?‘ak)lrt?ﬁa‘n@@ﬁaﬁilﬂﬁoé’ﬁ&ctthe 1Fed VA9 upper surface
of the roller 303. As a result, the novable contacts 82 of the switch 8 can
be retai ned at NeK&.opeerapbhenforpm vhe sipeseddpeshtion ¥¥ ¢o the @pem position
Y2 to the 20 disconnecting position Y3 by the second operation nechani sm
300 is eppkatied.Yd (ebestadee vhenenghpcaalaniemiasy thbed ra dedr8tisn open,
when the coil 309 above the el ectromagnet 305 in the second operation

mechadli s pe38Ank SmeND0YigedxpliRe ndd.vi ng shaft 306 25 noves upward agai nst
the return spring 311. Because of the 19 upward novenment of the driving
shaft 306, the

304. Because owflghg%%?cgo%%tsogt g%t 5%'3 g%k%tsfﬂigqgéﬁé&%&?tége%% kn!t Vel
PoSTLION RS ation mochhnLsn 200 15 onergisea i &) bpposite direotion &
tothe closingoperation tocancel magnetic flux of the permanent
magnet 210, the driving 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 ¥3 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



| : -
5 As aresult, the operation rods 111 nove upward via the first shaft 201
and |l evers 202, and the novable contacts 82 of the switch 8 nove to the
di sconnecting position Y3. In this digsg¢onnected state, the novable iron core
207 of the electromagnet 205 in the first operation nechanism 200 10 is
under the permanent magnet nmount 210. Accordingly, even in the event of
energi zing the coil 209 of the electromagnet 205 in the first operation
nechani sHPYegdimevenent; Q€ dtivedrtvingshadt 306y dhiesral kR 8030rekafiRE i ¢ f | ux
passi ng through the novable iron core 207, generating no attraction.
Narel y, elbdbkwishahncBIGi nl eriadihe lratanke|levieny 30der aBéocause ofidehe npossi bl e
when the novabl e contacts are at the disconnect position"” is achieved

bet ween theckwgakerotndidnsegnhget rog1sw BoRl., Nexhbuepemnat ipdyiftion the
di sconnecting position Y3 to the open position Y2 by the second operation

mechani s l.S [ . : I.S§0 C , e coil 310
under thgb%gggétF%%38§£?é€d§ﬁ?ﬁu{ éBEEEgﬁ oggga?ﬁgﬁﬁ%€%%£%¥@ﬁﬁ§%g'is

energi zed, the drjvi shaft 306 noves ward and the.crank _]ever 304

ot aibs” Bub R ek hsh ODeqataar EHES b | BI04 SERRaHLg 1 S BRR el ¢ ho
interlock pin 302 abutting the roller 303. 20 Accordingly, the novable

cont act s SBRESf 20 heandi eYens mhc tand tthe BpFabaes FPP@ﬁC%ﬁ. 8RexE  thehen t he
novabl e contacts 82 of the switch 8 are at the open position Y2 for

br eaki ngsedteckng, mbirte ltevehedfdsconnecting position ¥3.

In this disconnected state, the movable ircn core 207
of the electromagnet 205 in the first operation mechanism 200
10 is 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 ¥2 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 rotates counterclockwise, sothat theroller 303 pushes

25 upward the interlock pin 302 abutting the roller 303.



5 in the second interlock nmechani smengages the pin 412 provided to a | ower
end of the driving shaft 406 of the electromagnet 405 in the third
operation mechani sm 400. Accordingly, 2because of the el ectromagnet 405, the
novabl e contacts 93 of the earth switch 9 cannot be closed. 10 Wen the
fixed contacts and novabl e contacts 93 of the earthing switch 9 are cl osed,
the lever 414 in the second 'Eterlock nechanisn1eng§ es the pin 412

provi ded A€6°XHBRY - LHE BPVERLCIFPRFAGLENSE tOudd S o BeBPVEhBnet 405.

Accordingly, the operation by the second operation nechanism 15 300 is nade
i npossi bithe Preph@ositHem tY¥e novable contacts 82 of the switch 8 are at
t he di sconnecting position Y3 for ensuring safety of a check operator

agai nst surge Mektagehencbheasovaghe etomgactdhesd eferrdl4wiinchhe seegond
i nterl ock mechanism enables the pin 412 provided to the | ower end of the

driving 2@ shaf BpégGpB_tsittli%ne&QCEBQWBQEERiﬁB5cEEr€H’E?-tﬁ‘ECQéQEEQhY? in the

third operation mechanism 400, the earth switch 9 can be closed. In the

above- descrjbed enbodi.ment,, the rotatable roller,.303.1is,used in.the second
oper at i or’rnnt%ﬁfrﬁcsorﬁgég‘.%ef%gc?orp?%ranﬁ%mfﬁf?aégaeﬁ Bgeapjp%r‘ltliléaPF ?/Y?:?i?aul ar cam
The first operation 21 nechanism 200 and third gperation mechani sm 400 can

be changé® apieper| §ndTek Fhe IrispEtasief hdlRaritsiheoelasksonagseknoi d

operation nethod. The first operation nechanism 200 can al so use ot her
oper at i o40Feimble tduictd eperat ébratechealisgps@hg rAeiduodlingly, 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 Y3 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 cperation mechanism 300. The roller

25 303 can be a partially-circular cam. The first operation
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5 According to the above-descri bed enbodi nent of the present invention, the
vacuum i nsul ated swi tchgear can be reduced in size and weight. Further,
capability and reliability of the vagyum i nsul ated sw tchgear can be
i nproved. By use of the conpact and |ight vacuum i nsul ated switchgear, 10 a
f eeder panel can be provided in accordance with requests of a user. FIGs. 7
and 8 show one enbodi nent using the vacuuminsul ated sw tchgear of the
present imechaniam 380and $hdxet ppanatipndreghmdism RPE, canijbe ghangdedvi ew of
t he enbodi nent using the vacuum 15 insul ated swi tchgear of the present
i nvent i opraspdriay buThesetrstnapeérzatijopanstharfism B0 usegdiaagbasmofidan
electrical ~circuit of the enbodinent. In these figures, conponents having

the same Jua®Italch AR thBal! GBhe I 1:%10 03e@akiBnSAEENAR1 O SO [RapPand, to the
conponents 1n FIGs. 1 to 6 having the same nunerals. 20 In this enbodi nent,

t he vacuum doubl e- br eak .t hr ee-.pos] L] type _sw 8.is use vacuum
doubl e b9 R é’g’?%ggiltolp‘orﬁe *5’%% b ag'eSp ﬁgttgﬁga&i S&%ﬂ?@%‘?i‘%ﬂédsw tch
(LDS). The fixed contacts 81 of the switch 8 are connected to the solid

i nsul &ti on bus@§RIRNG & bt hen@yfrdassTd bes empodimendath Wi tch 9 is
connected to the conductors 83. 22 FIGs. 9 and 10 show one enbodi nent using
t he vacupmdsesu aitrecerstddichgds Wwcuume igrsasaited raretdlogears @ar deeler
instrunment panel. FIG 9 is a side view of the enbodi nent using the vacuum
i nsul at ed-eiMded daRrs fe tdIR1 WESEY . | Puethie®) @Spability and

reliability of the vacuum insulated switchgear can be improved.
By use of the compact and l1ight vacuum insulated switchgear,

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

FIGs. 7and8 showoneembodiment using the vacuuminsulated
switchgear of the present invention as a bus sectionalizing
panel. FIG. 7 is a side view of the embodiment using the vacuum

15 insulated 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 B8l of the switch 8 are connected
to the so0lid insulation buses 5 by use of the conductors 83.

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



5 the feeder instrunment panel. FIG 10 is a diagramof an electrical

circuit of the enbodinent. In these figures, conponents having the sane
nunerals as in FIGs. 1 to 6 are the sane as or correspond to the conponents
in FIG. 1 to 6 having the sanme nunerals. 10 In this enbodi nent, the vacuum
doubl e-break three-position type swtch 8 is used as a vacuum di sconnect
swtch (DS). One (right side of FIG 9) of the fixed contacts 81 of the
switch 8 is coRhB8ted 889alli 5HP¥ PREsEMPAAMERTe uSiRE de VARG mer 500
in the bus cable section 4 by use of 15 the conductor 83. The earthing

swi t ch 9insudatedcsed tichaelae ofortdhec Pareset RinGentligmdisl 2 sterdeme

enbodi nent using the vacuum insulated switchgear of the present invention

as abus iinsttrumeRt paeeel . FIdG 91k & $idesi dew\dferthefeniti iemiadusenl usi ng
t he vacuum 20 i nsul ated switchgear of the present invention as the bus

instru”ertheogla%hﬁmﬂ uldtkd aduwdiaggaaobrapyel ﬁ?%é&ﬁ@' iRk bAYEbn QE the

enbodi nent. I n these figures, conponents having sane nunerals as in

FIGs. 1 to 6 h d th in FIGs. 1
6 hav? ng e T2ERE TnRB AL DR 1y E 1B b8 hen, CRBLOR G oubl o br eak

23 three-position type switch 8 is used as a vacuum di sconnect sw tch (DS)
One (ricgiectsiigalofCimegity pf dhe wabxaddaendont 48t $hege ShguFesswitch 8 is

connected to the single phase coil type voltage transfornmer 500 in the bus
cabl e seciomponénliys hawinfy 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 wvacuum 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 vacuum
insulated switchgear of the present inventionasabus instrument
panel. FIG. 11 is aslide 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



5 one of the conductors 83. The other (left side of FIG 11) of the fixed
contacts 81 of the switch 8 is connected to the solid insulation bus 5 by
use of the other of the conductors 833 The earth switch 9 is connected to
the former of the conductors 83. 10 According to the above-descri bed
enbodi mrent of the present invention, because the vacuum doubl e- break

three- p"%b%%ﬂp%’é?‘ftiﬁﬁ‘ Eﬁgecéﬂi%huﬁefﬂsaﬁsé&%@&%ﬁﬁ@ﬁ%‘f&&&nné& tch or

di sconnec sent invention can fespon various requests of
a user flexibly, The present jnventio achi eves excell ent handling and
scal abi | FF$ECAC Ei n qeo?{:%l'ghgb%ﬂie_ 8’%5%}59%32 )e?rﬁc}a}err%ﬁf‘e CRMEACHF esent
invention, in the structure of the vacuum doubl e-break three-position type
swi tch, 8ldeflthgyAwhids 8 A6 9PRARCESAL @ Fhensd ngilecBhAacet FAYlptiyRe on can be
achieved. Reliability of the 20 systemis increased. According to the

above- desoilithgd erhndfoemerof00hen fhedent dablentsieaniobedabgeusbecpri mary
circuit has a conplete isolated-phase structure, short-circuit faults can

be mdni ghgeds BReAHSAGLBEOFY BBN hBse 2o €i9atB! £14 A6 UL Bld OPF 21 @t Ly ure_ of
vacuum and nold, ground faults due to vacuum | eak 24 can be avoi ded. The

T hsut at PoncB8 bRt P Erete L e i hechobRelPAciF ot i n case
of disconnecting > insulation between the el ectrodes in case of current
br eaki ngsolid insulation bus 5 by use of the other of the conductors
83. The earth switch 9 is connected to the former of the
i 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 scalabiliity.

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



5 > insul ation between the el ectrodes of the earth switch.” At |east, an
acci dent can be suppressed to single line-to-ground fault. Spread of the
acci dent can be mnim zed. Because of 24t he above reasons and others, the
present invention is excellent in safety. 10 25 Cdains: Caim1l. A vacuum
i nsul ated swi tchgear conprising: a vacuum sw tch having a vacuum cont ai ner
contai ni %%nlt B‘g é%f?é?%. fd-ﬁ@‘ln“s%'lfa%&gﬁa[ éBQrﬁ?BE%?BfIF‘S‘f Nohd"WARS gantacts

at’i on u wo sets o

and an i nsu € covering sai i Xed contacts and

correspondi.n vabl ntacts, grein_the noyable contacts stop_at a
closed (&4 %sog,?‘eaﬁegﬁg}ro giiﬁ 8 ar’r&‘séllé'itgé’éln\r‘/?ggf"&&“péibﬁ Pgﬁ?eﬁna a vacuum
earth swi tch havi ng anot her vacuum contai ner containing a fixed contact, a
cor r espordistd atdwvib be tégenatheapdeahrpaesl tn ise nfhdicopanesdinge >f i xed
contact and the novabl e contact; wherein the vacuum sw tch and the vacuum
eart h swinGulartad dmbegwakhythaw ded rddes in2cadbe i/ atnw@ninbukakedg

sw tchgear according to claim1, wherein the swtch has an isol ated-phase

structurs,. ;Ekahit3onTBELWEEH PR RIYALRMIOIFCPIS AL aA0E AhditRg 0 gkai m 1,
wherein a voltage detector is connected to the Iine of the vacuum earthing
least, an accident can be suppressed to single line-to-ground
fault. Spread of the accident can be minimized. Because of
the above reasons and others, the present invention is excellent

in safety.

10



switch. Caim4. The vacuum i nsul ated sw tchgear according to claim1,
wherein a voltage detector is connected to the bus of the vacuum eart hing
switch. daim5. The vacuum insul ated swi tchgear according to claim1,
wherein insulation coordination of the switch anong insul ati on between
phases, insulation between electrodes in case of disconnecting, insulation
bet ween el ectrodes in case of circuit breaking, and insulation between
earth electrodes is set as relationship of "the insulation between the
phases > the insulation between the electrodes in case of disconnecting >
t he insul ati on between the electrodeszin case of circuit breaking > the

i nsul ati on between the electrodes of the earthing switch. " 26 Caim6. A
vacuum Ehsigisat ed swit chgear, conprising: a vacuum contai ner for
accommodating at |east a pair of novable electrodes and a pair of fixed

el ectro8&xim a-body having a | ow vol tage control section, a high voltage
switch sectlon and a bus cable section which are partltloned by earthing
netal plates® ‘5“V&8uﬂﬁ¥ﬁ85ﬁ?éWBF@&Wth?%%”bBETi|on type switch having a

vacuum cont ai ner contakang tMD sets of fix contac S. and orres nd£ng

movabl e cont aef S ald, An S sl Ak ed,4RE ,toN S R T N

tube covering said two sets of fixed ceontacts and correspondlng
movable contacts, wherein the movable contacts stop at a closed
position, an open position and a disconnected position; and

a vacuum earth switch having ancther vacuum container containing a
fixed contact, a corresponding movable contact and an insulation
tube covering the fixed contact and the movable contact;

wherein the vacuum switch and the vacuum earth switch are integrally
molded.

Claim 2.

The wvacuum insulated switchgear according to claim 1, wherein the
switch has an isclated-phase structure.

Claim 3.

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

Claim 4.

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

Claim 5.

The wvacuum insulated switchgear according to <laim 1, wherein
insulation coordination of the switch among insulation between
phases, 1insulation between electrodes 1in case of disconnecting,
insulation between electrodes in case of circuit breaking, and
insulation between earth electrodes 1s set as relationship of "the
insulation between the phases > the insulation between the
electrodes in case of disconnecting > the insulation between the
electrodes in case of circuit breaking > the insulaticn between the
electrodes of the earthing switch. "



fixed contacts and correspondi ng novabl e contacts, wherein the novable
contacts stop at a closed position, an open position and a disconnected
position; a vacuum earth sw tch havi ng anot her vacuum contai ner containing a
fixed contact, a correspondi ng novabl e contact and an insulation tube
covering the fixed contact and the novable contact; wherein the vacuum
switch and the vacuumearth switch are integrally nolded; and a bus and/or
a cable which is disposed in the bus/cable section of the body. daim?7.
The vacuum i nsul ated swi tchgear according to claim5, further conprising: a
vol tage detector that is connected to £he line side of the vacuum earthing
switch and di sposed within the high voltage switch section. CaimB. The
vacuum Fhsin &-ed switchgear according to claim5, further conprising: a

vol tage detector that is connected to the bus side of the vacuum eart hing
switch and ditsPRREE WwiihPhct e PRI ol TYHE EW t ch secti on.

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

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

a wvacuum double-break three position type switch having a wvacuum
container containing two sets of fixed contacts and corresponding
movable contacts and an insulation tube covering sald two sets of
fixed contacts and correspending movable contacts, wherein the
movable contacts stop at a closed position, an open position and a
disconnected position;

a vacuum earth switch having another wvacuum container containing a
fixed contact, a corresponding movable contact and an insulation
tube covering the fixed contact and the movable contact; wherein the
vacuum switch and the vacuum earth switch are integrally molded; and

a bus and/or a cable which is disposed in the bus/cable section of
the body.

Claim 7.

The vacuum insulated switchgear according to c¢laim 5, further
comprising: a voltage detector that is connected to the line side of
the vacuum earthing switch and disposed within the high voltage
switch sectioen.

Claim 8.

The vacuum insulated switchgear according to claim 5, further
comprising: a voltage detector that is connected to the bus side of
the wvacuum earthing switch and disposed within the high voltage
switch section.



