1 TITLE OF THE | NVENTI ON VACUUM | NSULATED SW TCHGEAR FI ELD OF THE

| NVENTI ON 5The present invention relates to a vacuum i nsul ated
swtchgear. In particular, it relates to the vacuum i nsul at ed

swi tchgear used in a power substation.1 BACKGROUND 10Requests of users
as to recent power substations have been diversified. That is, for
exanpl e, in accordance with intended uses of custoners of a power
substation, types of |oads and operating conditions differ from each
ot her. ThelEldy &F FHE SNVERGLP®n systemis planned in consideration
of safety, 15 reliability, and operation maintainability required by
cust oner s, VAGIIPM AdSFas8 EOf SWITCHEEARDad. In the distribution plan
control of a breaker, a disconnector, an earth switch, and the |ike
form ng the power substation, and nonitoring and instrunmentation of
vol tage, current, electrical power, and the 20 |like, need to be
consi der edriEL@CEOMEENCEVBNThOeeds of custonmers. In this case,
consideration of how to reduce installation spaces for the above

nentioned devi ces prdkea therdiaierrellatesditscannest9in 1HeuRAdD
switch and the like, controllers
switchgear. Inparticular, it relates to the vacuum insulated

switchgear used in a power substation.

BACKGROUND
10 Requests of users as to recent power substations have
been diversified. That is, for example, in accordance with
intended uses of customers of a power substation, types of loads
and operating conditions differ from each other. Therefore,
a distribution system is planned in consideration of safety,
15 reliability, and operation maintainability required by
customers, and increase of future load. 1In the distribution
plan, control of a breaker, a disconnector, an earth switch,
and the like forming the power substation, and monitoring and
instrumentation of voltage, current, electrical power, and the
20 like, need to be considered in accordance with needs of
customers.
In this case, consideration of how to reduce installatien
spaces for the above mentioned devices such as the breaker,
the disconnecteor, the earth switch and the like, controllers

25 for the devices, and monitoring measurement hardware has been



25 for the devices, and nonitoring neasurenent hardware has been 2
needed to suppress investnent for the installation. In addition to
this need, there are also further needed considerations such as
renmoval of a faulty section at the site whenpart of the equi pnent
shoul dbe out of order, ease of recovery 5 operation including
changi ng parts, and qui ckness of the recovery operation including
power supply recovery. In order to cope with these needs,
there is pne¢fieedta vappressnsinivaséadesti tichhgedre conpté Blatgicn .vacimm
doubl e- break three-position type switch having breaking and

di sconnect addifitord urtet | bhss Aesd,t chhgeet iaoe halsng fuhdhewi t cheded an
operation device therein constitutes a unit separable froma housing
of the vacuonsidstdtaiceds such cxgearncovdhefunifbuzeg swtticin sedatheonits

sel ectively connected to and di sconnected froma bus in a bus section

and i s novakéypproviEdee daniphenieshing teshe, of Orddb, €xeapt eecovery
JP- A- 2008- 245409) . For exanple, in the case of the power

subst atd ongh&r MH &GN VACLEHM AN Seh Al Bith s hdahgead iy COMSdiiddse panghs in

parallel rows thereof, even If a fault occurs at one of the panels

suppl yi ng PQM@&eﬁf’dﬁéﬂ%&&%ﬁnﬁhchﬁéﬁmgiﬁé%é&e%%$?ﬁ¥ eRELRLEPN 'S .
conpl eted 20 by replacing the switch section o he faulty panel with

a backup switch e%&h@ﬁ-etghﬁ{pf‘é Qieh the %%%%%,peﬁ%é"ies ERobeaaY e

the power supply for t enti're power substation after a short
e oot LORBE St o e S LR P AR Gy WG B0
Ifitis pEEPé’j‘é—eﬁjdsit?ion type switch having breaking and disconnecting
10 functions. A switchsection having the switch and an operation
device therein constitutes a unit separable from a housing of
the vacuum insulated switchgear. The unitized switch section
is selectively connected to and disconnected from a bus in a
bus section and is movably provided in the housing (see, for
15 example, JP-A-2008-245409).

For éxample, in the case of the power substation in which
vacuum insulated switchgears constitute panelsinparallel rows
thereof, even if a fault occurs at one of the panels supplying
power to an external load, its recovery operation is completed

20 byreplacing the switch sectionof the faulty panel with a backup
switch section. Therefore, it becomes possible to recover the
power supply for the entire power substation after a short
interruption pericd.

However, for example, when the above substitute.(backup)

25 switchsectionisnotpreparedbyauseror, evenifitisprepared,



when the faulty section of the panel includes a bus, even in the case
of the above vacuuminsul ated switchgear, it may be difficult to
recover the power supply of the entire power substation in a short
time. The reason is that, in the power35 substation in which plural
vacuum i nsul ated switchgears arranged as panels in parallel rows, a
bus of each panel (vacuuminsulated swtch gear) since is connected
to an adj acent panel, in order to isolate the faulty section one of

t he panel s vheBntbadiauléys seERéen peihdihe, Pape bperdiidss RrsPieqiveadiat a
bus portion 10 of the other panel or panels adjacent to the faulty
panel . the gpen alebrerPae e ponenselpptd sofitchecant i Fle mponke
substation, a vacuuminsul ated switchgear is needed to enable
recovery afii 6F Liauhote Fateveupthorpevwere sywed v vt Hdiec #9¢ iwke pevwehe
recovery operation is also needed at the bus portion of 15 the other
panel adj asehttavidderf aushyripaniele. The reathe s adent Lnvdnd porewas
made in view of the above nenti oned-needs, and its obj ect is to
provi des a yapBuaticsuliat echisod t phgeal e€apabhe ioksubatsg readueckdebns

si ze andwei ght, reliable, and which enhances quick recovery of the

entire fachkibhjgyhenr pdhel § anlpia rac el S.owSUMVBRY o@he ddiEph NVENTLEONA1)
In order to achieve the above object, the present invention is

configuredihbgifobd awings Jeasiicaddde lI%hnbétea&oaaﬂaayaaéhﬂwhaied
switchgear is to be arranged as a panel for

in order to isolate the faulty section one of the panels from
faultlessother panels, anoperationisrequiredat abusportion
10 of the other panel or panels adjacent to the faulty panel.

When recovering the power supply of the entire power
substation, a vacuum insulated switchgear is needed to enable
recovery after a short interruption time even in the case where
the recovery operation is also needed at the bus portion of

15 the other panel adjacent to the faulty panel.

The present invention was made in view of the above
mentioned-needs, and its object is toprovide a vacuum insulated
switchgear capableofbeingreducedinsizeandweight, reliable,
and which enhances quick recovery of the entire facility when

20 a fault occurs.

SUMMARY OF THE INVENTION
(1) In order to achieve the above object, the present
invention is configured the followings basically. That 1is,

25 a vacuum insulated switchgear is to be arranged as a panel for



a power substation with the other or the others in parallel rows, and
t he vacuum i nsul ated sw tchgear conpri ses: a housi ng having a
switch section, a bus section, a cable section, and a control section
which are partitioned by earthed 5 netal plates respectively, a
switch installed in the swtch section, a bus installed in the bus
section, and a cable connected with the switch and installed
in the cable section. In addition to the arrangenent, the vacuum 10

i nsul at ed SWPPE¥REeHD s tElpay HéLbr thedoier wrt ﬁgﬁ eUpEs sithgrarallel g
connection nmenber provided in each bus connecting part in the bus
section of roWe, canth Panetach dngbllengdeaeht¢heearo despedarect ed and

di sconnected, and a bus recovery nenber which is detachably
connect ed bet weenhdbstihg lzorimecs isen tobrdearts oof,  Aubtdeess gpanelksble
adj acent to a faulty panel when the faulty panel occurred. (2)
In item (1lkecthenpusdreeoreryl penheon pihdichrald ya conprdrsesbaraeltasti c
cabl e and cabl e adaptors provided at both ends of the elastic cable.

20(3) Ip iterallplored DaspEttiirtealnal conductor of the bus recovery
menber is preferably covered with a solid insulation material. (4) In
any one of itenss (ditdch (iFstaalb@nghheipd duiediisection,

a bus installed in the bus section, and

a cable connected with the switch and installed in the
cable section. In addition to the arrangement, the vacuum

10 insulated switchgear is characterized by further comprising:

a connection member provided in each bus connecting part
in the bus section of the each panel and enabling each bus to
be connected and disconnected, and

abus recoverymember which isdetachably connectedbetween

15 the connection members of faultless panels adjacent to a faulty
panel when the faulty panel occurred.

(2) In item (1), the bus recovery member preferably
comprises an elastic cable and cable adaptors provided at both
ends of the elastic cable.

20 (2) In item (1) or (2), an internal conductor of the bus
recovery member is preferably covered with a solid insulation
material.

(4) In any one of items (1) tc (3}, a length of the bus

recovery member is preferably set to be long enough to connect

25 both ends of the panels placed side by side in the horizontal



recovery nenber is preferably set to be |ong enough to connect 25
both ends of the panels placed side by side in the horizontal 5

di rection. (5) In anyone of itenms (1) to (4), the bus is
preferably a solid insulation bus. 5 (6) Initem (1),
preferably, there are further provided 5 an air insulated sw tchgear
including a switch part having breaking and di sconnecting functions,
and a bus connected to the switch part, wherein the other end of the
bus connectdiFgcdAber which is connected with the bus recovery nenber
at one end is connected to the bus of the air insulated sw tchgear.
10 (7) In item (6%) threanylsae ehdtehstile buditorhectisnsmaraf@rabdy
preferably connected to a naked bus conductor of the air insul ated
swi t chgear a Bodighiascbanect ikors.conduct or. (8) Initem(6) or
(7), preferably, at the other end of the bus connection nenber, there
is provided an ai(6) i nsuiaéhan)lpiefariabaly, Wheate has farfhiklpdvided
structure nmade of an insulation material on a peripheral surface of

the internan eardyebolated switsifedimngnicQutinggvacswindndat edving
swi tchgear of the present invention, the bus connected to the faulty

panel was reER¥edq M&%nh@@tﬂﬁ@eﬁtﬁl&@o%%enén@% bhe é@q%éd‘ce&ﬁ'ﬂ%'
coul d be 20 connected by the recovery cable which is the solid

/i nsul ation tblléssﬁseewawm%@r:eﬂ hefelRher Ehaidy RASSHEL Q:érﬁle@t@.\ﬁgde
a vacuum i nsul ated swi t chgear capable of being reduced in size an

wei ght, rel e‘?nBleEe @% Wi £8, £0DANE GS + UL IGK LiBCPYESYe B mbRBeBMd &

facility ent t occurs.

end 1s connected to the bus of the air insulated switchgear.
10 {(7) In item (6}, the other end of the bus connection
member is preferably connected to a naked bus conductor of the

air insulated switchgear through a connection conductor.
(8) In item (&) or (7), preferably, at the other end
of thebus connectionmember, there isprovidedanairinsulation
15 terminal which has a frilled structure made of an insulation
material on a peripheral surface of the internal conductor.
According tothevacuuminsulated switchgear of the present
invention, the bus connected to the faulty panel was removed,
and kboth the panels adjacent to the faulty panel could be
20 connected by the recovery cable which is the sclid insulation
bus recovery member. Therefore, it is possible to provide a
vacuum insulated switchgear capable of being reduced in size
and weight, reliable, and which enhances quick recovery of the

entire facility when the fault occurs.

25



6 BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a side view showing a
first enbodi ment of the vacuuminsul ated sw tchgear of the present
i nvention; FIG 2 is a front view of the first enbodi nent of the 5

vacuum i nsul ated switchgear in FIG 1;s FIG 3is a
perspective view showi ng the first enbodi nent of the vacuumi nsul at ed
swi tchgear shown in FIG 1; FIG 4 is a diagramof an

electric circuit of a power substation in which the first enbodi nent
of the vacBRIEFNSEHEEREHT IOV Wi tTtigOBRAWINGAdopt ed as a feeder panel;
FIG 5 is a diagramof an electric circuit explaining a fault
recovery operatibhGofl tibea power véabsttaivion bnfinstclembhdimenstof the
enbodi nent of the vacuuminsul ated switchgear is adopted as a feeder
panel ; 15Fk@culmi $néupetspeastitehgeaeWwoExphai pit dxgerithd rvauktohecovery

operation of the power substation shown in FIG 5;
FIG. 2 is a front view of the first embodiment of the
5 vacuum insulated switchgear in FIG. 1;
FIG. 3 is a perspective view showing the first embodiment
; of the vacuum insulated switchgear shown in FIG. 1;

FIG. 4 is a diagram of an electric circuit of a power

substation inwhichthe first embodiment of the vacuum insulated
10 switchgear is adcpted as a feeder panel;

FIG. 5 is a diagram of an electric circuit explaining a
fault recovery operation of the power substation in which the
first embodiment of the vacuum insulated switchgear is adopted
as a feeder panel;

15 FIG. 6 is a perspective view explaining the fault recovery
operation of the power substation shown in FIG. 5;

FIG. 7 is a partial transverse cross section showing a
connected state of a recovery cable which constitutes the first
embodiment of the vacuum insulated switchgear;

20 FIG. 8 1s a perspective view showing a fault recovery
state of the power substation shown in FIG. 5;

FIG. 9 is a plan view showing the fault recovery state
of the power substation in FIG. 5;

FIG. 10 is a perspective view showing an example of a

25 connectionarrangement between a second embodiment of the vacuum



FIG 7 is a partial transverse cross section showi ng a connected
state of a recovery cable which constitutes the first enbodi nent of
the vacuum i nsul ated swtchgear; 20FIG 8 is a perspective view
showing a fault recovery state of the power substation shown in FIG
5; FIG 9 is a plan view showing the fault recovery state of
t he power substation in FIG 5; FIG 10 is a perspective
vi ew showi ng an exanple of a 25 connection arrangenent between a
second enbddspigatedf swhechaeaunvi7thasprasedt sihvehgear afdthe air
present invention and an air insulated sw tchgear; and FI G
11 is a panhsalatednswerslegeamssinglecti on showi ng a connected state of
a recovery cable constituting the second 5 enbodi nent of the vacuum
i nsul at ed sw t chpeay .1 1IDEEARL EBr DESCRIRHONree EMBED MdINGESn showing
Now, with reference to the draw ngs, an enbodi nent of the vacuum

i nsul at ed swéeh@eadd etat b paeserdvdfiveabienatdditl@ ihg €ies eeicbad.
FIGS. 1 to 3 show an enbodi nent of the vacuuminsul ated sw tchgear of

the presentembBMEREhONof Al vhdutim? i8kd€aVi® Ve SQMdag t.he enbodi ment
of the vacuuminsul ated switchgear, FIG 2 is a vertical section view

of the enbodi nent of the vacuum 15 insul ated swi tchgear shown in FIG
1, and FIG 3 is a perspective view of the enbodi nent of the vacuum

insulated gprhehgapeSbOMridh BECeMBopIMENTS

Now, with reference to the drawings, an embodiment of

the vacuum insulated switchgear of the present invention will
10 be described.

FIGS. 1 to 3 show an embodiment of the vacuum insulated
switchgear of the present invention. FIG. 1 is a side view
showing the embodiment of the vacuum insulated switchgear, FIG.
2 is a vertical section view of the embodiment of the vacuum

15 insulatedswitchgear shown in FIG. 1, and FIG. 3 is a perspective
view of the embodiment of the vacuum insulated switchgear shown
in FIG. 1.
In FIGS. 1 to 3, a housing 1 of the vacuum insulated
switchgear 100 is divided into plural chambers as a bus section
20 la, aswitchsection lb, a cablesectionlc, anda control section
1d, respectively, by a plurality of earthed metal plates being
arranged inside the housing. Moreover, a front side (right
side of FIG. 1) of the housing 1 is provided with a front door
le, and a rear side (left side of FIG. 1) of the housing 1 is

25 provided with an upper rear door 1f and a lower rear door lg,



In FIGS. 1 to 3, a housing 1 of the vacuuminsul ated sw tchgear 100
I's divided into plural chanbers as a bus section 20 la, a switch
section | b, a cable section Ic, and a control section Id,
respectively, by a plurality of earthe®8 netal plates being arranged
i nside the housing. Mreover, a front side (right side of FIG 1) of
the housing 1 is provided with a front door le, and a rear side (left
side of FIG 1) of the housing 1 is 25 provided with an upper rear
door |f andeareeWwerekear door 1g, 8 respectively. The bus
section la is arranged on an upper side in a mdway part between the
control section Thi hnsl selséionldleel secrbnaged onian vprerepon idi ¥ nédivan
(hori zontal direction of FIG 1) of the 5 housing 1. The switch
section | bpast dretarsped thel omtiwl Bestdeot ldmrddathandab be sealylien 1c
section Ic is arranged on the rear
in the depth direction (horizontal direction of FIG. 1) of the
5 housing 1. The switch section 1b is arranged below the bus
section la, and the cable section 1lc is arranged on the rear
. side (left side of FIG. 1) of the housing 1, respectively.
Moreover, the control section 1ld is arranged just behind the
upper side of the front door le and is opposed to the bus section
10 la.

As shown in FIG. 3, a bus-chamber partition plate 2 is
providedonaborder between anupper portionof the cable section
1lc and the bus section la. In the bus section la, three-phase
solid insulation buses 3 are arranged through connection

15 adaptors 4 as connection members in parallel {orthogonal to
the sheet in FIG. 1) with the freont face of the housing 1. That
is, each bus 3 is arranged over its own vacuum insulated
switchgear (switchgearbox) 100 andanadjacent vacuuminsulated
switchgear (omitted in FIGS), one end of the bus 3 is connected

20 to a connection adaptor 4 of the vacuum insulated switchgear
100 and the other end is connected to a connection adaptor 4
of the adjacent wvacuum insulated switchgear. Each bus 3 is
used in an environment without a gas by being insulated with

a solid insulation material. Since the gas maintenance is not

25 necessary, usabilityof the switchgear is improved. Also, even



, side (left side of FIG 1) of the housing 1, respectively.
Mor eover, the control section Id is arranged just behind the upper
side of the front door |le and is opposed to the bus section 10la. As
shown in FIG 3, a bus-chanber partitien plate 2 is provided on
aborder between an upper portion of the cable section |c and the bus
section la. In the bus section la, three-phase solid insulation buses
3 are arranged through connection 15 adaptors 4 as connection nenbers
i n paral | elif perhogohates o Fershaetmd tfefisGentgr viilteh bulseséeivinn flace
of the housing 1. That is, each bus 3 is arranged over its own vacuum
i nsul at ed $hiet ¢hgeaeticn tehysiartdiaoed 206 aafetan Bsljerscemd.vacuum
I nsul ated swtchgear (omtted in FIGS), one end of the bus 3 is
connected 20 to ancennezié onhadapitherd wcunme Meguwnednssw dteaddiears
swi tchgear 100 and the other end is connected to a connection adaptor
4 (switchgear boxes; omitted in FIGS) are arranged adjacent to
5 Dboth sides of the vacuum insulated switchgear 100, T-shaped
connection adaptors for three phases are employed for the
respective connection adaptors 4. These wvacuum insulated
switch gears corresponds to a power incoming panel and plural
feeder panels (described at a later point in the text)} shown

16 inFIG. 4. Thatis, oneendsof twobuses3ineachphaseextending
from the other vacuum insulated switchgears adjacent to both
sides of the vacuum insulated switchgear 100 are connected to
two bas-end outlets of each T-shaped connection adaptor 4 in
the herizontal direction of the switchgear 100 respectively.

15 Instead of that, in a case that the other vacuum insulated
switchgear (switchgear box; omitted in FIGS) is arranged
adjacent to only one side of the vacuum insulated switchgear
100, downward L-shaped connection adaptors for three phases
are employed for the respective connection adaptor 4. That

20 is, cneendof thebus 3 in each phase extending £from the cne-side
other vacuum insulated switchgear is connected to a bas-end
outlet of each L-shaped connection adaptor in the horizontal
directionof the switchgear. A first conical concave is formed

in a lower interior of each connection adaptor 4, and each of

25 three-phase switches can be electrically connected detachably



of the adjacent vacuum insul ated sw tchgear. Each bus 3 is used in an
environment wi thout a gas by being insulated with a solid insulation
material. Since the gas naintenance is not 25 necessary, usability of
the switchgear is inproved. Also, evento 9 if particulates or foreign
matters enter the bus section la, the insulation is maintained and
safety is ensured. In a case that other vacuuminsul at ed

swi tchgears (swi tchgear boxes; omtted in FIGS) are arranged adj acent
to 5 both giodeachfor hhevi@sgmbiynsus el e wi cemretia0busiisgapedhe
connection adaptors for three phases are enployed for the respective
connect i on sadapheestd onTiieseby deaam-bed b aeedoshetasnngeaion adaptor
corresponds to a power incom ng panel and plural feeder panels
(descri bed 4athraugdt tdre por st conichecotexdye shimmedBer naklu@Gperdorthan
is, one ends of twobuses 3 in each phase extending fromthe other
vacuum i nsuifatiedcamd chgeaddaadjrat e8brboided hish desordfcat hevsdcatusn

i nsul ated swi tchgear 100 are connected to two bas-end outlets of each
T-shaped cerrgpbiromaadamei id HITsH hen iy i 2@nkab idites bke@Bnafcdnieal

swi tchgear 100 respectively. 15 Instead of that, in a case that the

ot her vacuu@hniasdliabednawint chaeas) (sicbehaes! m%de@antdhe%h:rbﬂ@'é)
i s arranged adjacent to only one S|de of the vacuum i nsul at ed

swi t chgear C%QQFCQQMWéiaﬂexSE'W ﬁoﬁ@&ﬁét%rﬁé@ﬁtcf%{ shfieh ¢4V an
phases are enployed for 'the respective connection adaptor 4. That 20

I's, one eng | nsgﬁ«?ﬂaq 3¢ Ehﬁ%ﬂ%%n%%@?ﬁ%f‘g %BQ”%&@&@%%nﬁ'cQ?

other vacuu swWtc gear 1S connec bas-end outl et of

each L- Sha%%ﬂg&?@“f{%‘ Q0 A EQttJIbgpe;égié néggic?é 9 rgﬁé&? o i bhe

switch gear I'rst coni cal ‘concave erlor of

each cgpnectd pr adaptar 14, 20eac 8 20 LS IaRS . LSHeFED be

and the insulation stopper, and a cable adaptor for a recovery
cable to be described later can be inserted into the second
conical concave of the connection adaptor 4.
In this embodiment, the switch section 1lb is configured
15 with a unit in which a vacuum double-break three-position type
switch {vacuum double-break three-position type
breaker/disconnector), an earth switch and an operating device
are mounted to a frame.
The cable section 1c¢ is provided with: three-phase cable
20 connectingterminals 5eachwhichisconnectedtoa fixedcontact
of the vacuum double-break three-position type switch (vacuun
double-break three-position type breaker/disconnector) and
located in the cable section 1lc¢; three-phase T-shaped cable
heads 6 each which is rotatably attached to the cable connecting

25 terminal 5; three-phase cables 7 each which is arranged on the



10 to each of the bases by inserting a connection bushing of the
switch section Ib to be described |ater to the connection adaptor 4
through the first conical concave. Mreover, an upper portion of the
connection adaptor 4 is provided withid conical insulation 5 stopper
(not shown in FIGS) which is fixed into a second coni cal concave (not
shown in FIGS) to cover an inside conductor of the connection adaptor
4 and an insul ation cag 4a whi ch _covers an upper. portion of the

i nsul at i onUBPBpFere weacHie ebhhedl-sbered\rebas headdhhecriahaphet

appears inside the upper portion 10 of the connection adaptor 4 by
renovi ng t ReSihsemiRg 6f Eg?) Trshapgdt pebindigrat ¢ andsceppertedn® ahe
cabl e adaptor fora recovery cable to be described | ater can be

i nserted i AEbBleheorRreGNT difirddnadoneagndd ofy R qomtestiion-guapent 4.
In this enbodi ment, the switch section |b is configured 15 with a
uni t in whichnafezeenms deobivbibh éalronidedposini bhecppéesannehting
(vacuum doubl e- break three-position type breaker/di sconnector), an
earth sw t thraimahrb .opRtadtidingew cheagesmuneatdotibmant r ameh thele
cable section Ic is provided with: three-phase cable 20 connecting
term nal s 3 ieachawhifalom s beanorcifethé hoastinyadinonttaet catbld Becyaswum
doubl e- break three-position type switch (vacuum doubl e- br eak

t hree- posi tkon type breaker/disconnector) and |ocated in the cable
section |lc; three-phase T-shaped cable heads 6 each which is

rotatably attachgg tQnithe1cabbeis@MEUHdsN@1ural side plates 9 which
close right and left side parts thereof and a front door le.
10 For example, a control unit including a protective relay etc.

is installed in the control section 1d.

According to the present embodiment, as describedearlier
the switch section 1b is configured with the unit in which the
vacuum double-break three-position type switch (vacuum

15 double-breakthree-positiontypebreaker/disconnector}, earth
switch and operating device are mounted to the frame. Although
not shown in FIGS, in the switch section lb, the wvacuum
double-break three-position type switch and the earth switch
are integrally joined to each other by a molded epoxy resin.

20 Thus, the switch part is unitized and is reduced in size and
welght. An outer surface of the meolded epoxy resin is grounded
by an applied conductive coating material and its safety of
contact is secured.

The vacuum double-break three-position type switch

25 described above comprises a vacuum container having an



25 terminal 5; three-phase cables 7 each which is arranged on the 11
upper side or |lower side of the T-shaped cable head 6 by rotatable
positioning of the T-shaped cable head 6 and connected to the cable
connecting terminal 5; and system protction-current transforners 8
each which i s providedaround the cable connecting 5 term nal 5.
According to the present enbodi ment, each cable 7 is drawn froma
bottom of the Touslng 1 into the cahle section |Ic. The contro
section | dASSLRFEPAl 6" pl AR 9LdRERh SRS Pigh FRFPEEEAVET e
parts thereof and a front door le. 10 For exanple, a control unit

i ncl udi ng A°FPETRERFER MBS WUUN SONA3LRET e @TCnP AP £ RLESIE TOEEE on
id. According to the present enbodi ment, as described earlier

t he smntchtgééﬁpéﬁhﬁﬁepgﬁﬂﬁﬁﬂ%ﬁhﬂ&ﬁQMQthﬁﬁ¥QﬂﬁHﬁqr1%%thsﬁﬁémvééuum
doubl e- break three-position type switch (vacuum 15 doubl e- break

t hr ee- posi thenfixyed ddresakedrdi stvmraengey on ddva ppekt ghdandnd the
operating device are nounted to the franme. Al though not shown in

FIGS, ih thevshiechestctiden wHicht he coacauheddwbird Hieaknnected from
three-position type switch and the earth switch are integrally joined
to each ot hae byxed nodmlexttepeary nesange@Oomhuss ltdwerswitieh part is
unitized and is reduced in size and weight. An outer surface of the
nol ded epoxy resore i i xgiddwidedrbyle adt apfal ised tehndsictdnrte cxeal itbgand
material and its safety of contact is secured. The vacuum

doubl e- br egkstBhrEcPOSiflicANt Y PR1sSW 1€ R OShdeSHddthed abome LyPEhses
a vacuum cont ai ner having an 12
connection bushing disposed to be drawn into the bus section

10 la and the connection adaptor 4. Moreover, the other fixed
electrode of the switch is connected to and disconnected from
the T-shaped cable head 6 of the cable 7 in the cable section
lc through the connection bushing which is disposed to be drawn
into the cable section lc.

15 - FIG. 4 shows a diagram of an electric circuit of a power
substation for power-receiving andpower-distributing, and the
power substation is applied for four panels placed side by side
as one embodiment of the vacuum insulated switchgear of the
present invention described above. In FIG. 4, the power

20 substation comprises, from the far left side of FIG. 4, a power
incoming panel which receives power from the external device
and, fromthe right thereof, a feeder panel (#1), a2 feeder panel
(#2), and a feeder panel (#3) for supplying power to respective

external loads. Moreover, the power incoming panel and the

25 feeder panel (#1), the feeder panels (#1) and (#2), and the



insul ation tube, two fixed el ectrodes respectively accommopdated in
t he vacuum cont ai ner, and novabl e el ectrodes thereof thereby to
constitute double breaking. In this exanple, the fixed el ectrodes are
arranged on the upper side, and the 5 hbvabl e el ectrodes which is
connected to and disconnected fromthe fixed contacts are arranged on
t he | ower side. One fixed electrode of the switch is connected
to and di sconngcted fro he 3_in _the bus section |a through the
Connect | on ARFEREHE RS DR 10 (B B ARRTREHEE e HUe Yebeie Hacs
and the conpecjjon adapior 4. Mreover, the other fixed electrode of
the sw toh HE Ebmadtei’s § tAREE o SnAS fed (6T PHE SF ShaRer OB
head 6 of the cable 7 in the cable section |c through the connection
bushi ng whiB4P 8} di SPIREH 1V We Sarhat itheofendeeiinelsedtii brte d#3)
15FI G 4 shows a diagramof an electric circuit of a power substation
for power - raEeicPRRgchnd poviaradilstr FoUs| Fy, thendories pooeninupingtli-on
is applied for four panels placed side by side as one enbodi nent of
t he vacGum i nsul Hestl, suithcheferengfe th&IfFesehp §/nerrmxipdandeseniviiad
above. In FIG 4, the power 20 substation conprises, fromthe far
| eft side die fi@&n 4f arponeerymeeriangopametashiodha fecék vigst pewewefrr om
the external device and, fromthe right thereof, a feeder panel (#1)
, a feeder pamelati#l) in ahilcla dreedeibquEment(#3) ther vacypmh Vi 1R welr
to respective external | oads. Moreover, the power incom ng panel and
t he 25f eedeywipahgkat#l) the iheskaedaivapanehsdd ddyiadandid is ArRGrhe
13 feeder panels (#2) and (#3) are connectedbya bus 3a (three-phase
BUS #1), a dyi$ecd8ef g -phases; BUSi#2) ,qiaRdanbys a3€ el EBE £ R 1BUS
#3), respectively so that the feeder panels (#1) to (#3) are
connect;gd 'é?{p‘ﬁ&ﬁ&h?h AV £ 1 R OMEE r & HEHTLRO IRA BB e r B Mt 1Wht D
reference to FIGS. to 8, an explanation wll be given of a recovery
operation i GASE YnelehBYhimdt Ufet}ﬁ’&‘%%rcu%}hbﬁéﬂi%bd Oy 1 WOLGLL 0B
enbodi nent of the vacuuminsul ated sw tchgear of the present
| nventi on degchlbech aR0NRALSoRIPLEYLRSAI £00 PSRl £ CrrE. 1618

0 e B g a fault

di agram of ‘an ectric circuit explarnin _recovery

oper aton of phDS BRI, Sulat Al on o e g0 SISHIPIL ol Lo

Fcover y oROEPPHRTof "PREThOUrRIBLR N shoart T H A° & G s

a part il%l transverse cross section showing a connected state of a recovery
cable which constitutes one embodiment ¢f the vacuum insulated
switchgear of the present invention. FIG. 8 is a perspective
viewshowinga stateof the fault recoveryof the power substation
shown in FIG. 5, and FIG. 9 is a plan view showing the state

20 of the fault recovery of the power substation shown in FIG.

5. SincethepartsinFIGS. S5to%areassignedthe same reference
characters as the identical parts in FIGS. 1 to 4, detailed
explanation thereof will be omitted.

In FIG. 5, a fault is assumed such that a faulty section

25 includes the bus 3 inside the feeder panel (#2). For the quick



15 transverse cross section showi ng a connected state of a recovery
cabl e which constitutes one enbodi nent of the vacuuminsul ated

swi tchgear of the present invention. FIG 8 is a perspective view
showing a state of the fault recovery ¥f the power substation shown
in FIG 5, and FIG 9 is a plan view show ng the state 20 of the
fault recovery of the power substation shown in FIG 5. Since the

parts in FIGS. e aSS|gne he. sane ref erence characters as
Phe © dent | CACORBFYCT il &8 & f&gaEane?ra BE BXplanEe! Gib LHr S6F
will be om,tted. In gult i s assunmed such that
a faulty séét'ﬁoo?ﬂ%l’?h%ﬂﬁzbé"soFﬂ%rBEQV%IYﬂgF & PPHET PERRY tﬁ?ﬁ‘éler(‘ﬁi)
For the quick 14 recovery of the power substation, the princip

obj ect her &or8st 8f gikee fsedsti P?/n?bs t¥d)r a8V Er3) roﬁ“@héopb%]ratﬂuﬁbﬁy
to external |oads of the feederjganels (#1) and (#3), and to isol ate
the faul ty feadtvoReetionect cdtieriqrsied p@#gi {#3m fren garfelpaned s5in
parallel rows in a short time. The fault recovery operation having
such an5objpectlilelceews do eushgendrialel.y The flaluléwragoseepopErption

(v). (i) Open the circuit breaker of the power incom ng
panel or thevéingceiuth brreakegrainiancappsrd row gendeal 3y dim tfwllleaiegl0
the power substation in an off state. (i)

Renovet hebusepdb(BUSER) (and3c (BUS#3) connected to the feeder panel
(#2). (iii1) Renove the faulty section in the feeder panel
(#2) . (i) Opéh Bise aipevet HRHkee éPLhehsodaedaropanglhab#s)

the 15 bus 3 of the feeder panel (#1) and the bus 3 of the feeder
panel (#3) oar enheosneeid viidalked BECON Bippeaatlo® 18nasrashus UL aeueLy

menber .
10 the power substation in an off state.
(ii) Remove the buses 3b (BUS #2) and 3¢ (BUS #3) connected
to the feeder panel (#2}.
(1ii) Remove the faulty section in the feeder panel (#2).
(iv) As a power source for the feeder panel (#3), the
15 bus 3 of the feeder panel (#1) and the bus 3 of the feeder panel
(#3) are connected with a recovery cable 10 as a bus recovery
member.
(v} The circuit breaker of the power incoming panel or
the circuit breaker on the upper-row sender side is closed to
20 recover the power of the power substation and to start supplying
power to external loads.
FIG. 6 shows specific recovery steps of {(iv) among the
steps described above and corresponds to the perspective view

of the feeder panel (#1) in FIG. 5.

25 First, in FIG. 6{a), the bus 3b (BUS #2) connected to



(v) The circuit breaker of the power incom ng panel or the circuit
breaker on the upper-row sender side is closed to 20 recover the
power of the power substation and to start supplying power to
external | oads. FIG 6 shows spktific recovery steps of (iv)
anong the steps descri bed above and corresponds to the perspective
view of the feeder panel (#1) in FIG 5. 25First, in FIG 6(a), the
bus 3b (BUS #2) connected t 15 t.h eeder pane] s 1) and (#2) is
omoved. artie: FESTppERnELs: ChoRnRf Cid LR B denahenepaReT L6A ™
plate 2 of the feeder panel (#1) are renpved. Next, the insulation
cap 4a of t¥&Tcd néﬁgiﬁ?ﬁgﬁ‘iﬁt‘:&@mgeﬁ BFrtHe Feddér-epanef ther)faeger
renoved, the insulation stopper is renoved, and a convex portion of
each cabl e PR#&pt d# 111258 BROEH of each recovery cable 10 as a bus
recovery nmenber is inserted into the conical concave inside the
connecti on adapt Bex%, HGinsptippwsan & dife thikerenteet iublasdamdapt or
11 at one 10 end of the recovery cable 10 is fixed into the

connect bon 4adfptlor faegeripandleddd) pamemoysd) . tikhanshsatidve steppesry
cable 10 extends in a direction orthogonal to an extending direction
of the solii¢ remolved} andus c8avéBUR #tlon oOnea@ndabfl et AdapecoVidr pt
cable 10 is connected with the cable adaptor 11 conprising a 15

T-shaped cablecheéast chogetrbesvoryt kabhe T@kiscaadsaptrecold rythansacasery
cable 10 are rotatable around an internal conductor in a horizontal

pl ane. An iimsefrfal ieardtiod 66nDéal Bent£EOVYREYJE @bk chReicsioh@daptor
exanple, a nore |inear copper wire having elasticity. The
4. FIG. 6(b) shows a state where the cable adaptor 11 at cne
10 endof the recovery cable 10 is fixed into the connection adaptor
4 of the feeder panel (#1). That is, the recovery cable 10
extends in a direction orthogonal to an extending direction
of the solid insulationbus 3a (BUS#1). Oneendof the recovery
cable 10 is connected with the cable adaptor 11 comprising a
15 T-shaped-cable head. Together with the cable adaptor 11, the
recovery cable 10 are rotatable around an internal conductor
in a horizeontal plane.
An internal conductor of the recovery cable 10 is, for
example, a more linear copper wire having elasticity. The
20 peripheral surface of the copper wire is covered, for example,
with an insulating rubber such as a silicon rubber. Further,
the peripheral surface of the insulating rubber is covered with
a conductive rubber of a ground potential. The recovery cable

10 of the present embodiment comprises the above cable adaptors

25 11 at its two ends. The length of the recovery cable 10 is



20 peripheral surface of the copper wire is covered, for exanple,

wi th an insul ating rubber such as a silicon rubber. Further, the

peri pheral surface of the insulating rubber is covered with a
conductive rubber of a ground potential® The recovery cable 10 of the
present enbodi nent conprises the above cable adaptors 25 11 at its
two ends. The length of the recovery cable 10 is 16 set to be long
enough to conngct bo h ends o%‘% anel S r{I t he hor%z ntal_direction
of the power BSP%'[ O WtW9handl § ?%e%tatbﬁ IEHPSV\B P2 HE dBper
rear door If of the fe de . .

bus- chanbeFB&rE‘?ﬁ%%ﬁ 15%8%0? ?Hgo\‘fé‘& P?‘ﬁ%risr‘ﬂ?&ltéttil% L PER61St he

connecti on adapt 4 of the feeder panel (#3) is renpved, and the
i nsul at i on 1& BB ?% Y¥bved. Further, a convex portion of the cable
adaptor 11 at the ot her end of the recovglﬁe/ cable 10 is inserted into

a coni cal concavde¥hside HPPeRer8BRNdReY dif &dapher facdehpanalnd#3)
connection of the buses 3 between the feeder panels (#1) and (#3) is
conpl et 8d ERCddgPusTehpabsy @aytésbpr pliote Rlage remoyed, payetingulation
transverse cross section which shows a connected state of the
recovery cabbeddOotinthg teneeetéoni adapitaptoroi4tha feeddrqdarelpdél s
(#1) and 15 (#3). As shown in FIG 7, an outer cover 10a of the
recovery cdlsl eedfvesd, gnoubtedindwlratedxanpteppdy icomarotedg augithendi ng
wire 70 to the housing on the feeder panel (#3) side alone. The
adaptors 1% ebnthe deaden panchs dztlle addp{é3)1nr2 gheuntiesk tdwdough a
grounding wire 71 respectively, as in the case of
the recovery cable 10 is inserted into a conical concave inside
10 the connection adaptor 4. Thus, the connection of the buses
3 between the feeder panels (#1) and (#3) is completed through
the recovery cable 10. FIG. 7 is a partial transverse cross
section which shows a connected state of the recovery cable
10 and the connection adaptor 4 in the feeder panels (#1) and
15 (#3). As shown in FIG. 7, an outer cover 10a of the recovery
cable 10 is grounded, for example, by connecting a grounding
wire 70 to the housing on the feeder panel (#3) side alone.
The adaptors 11 of the feeder panels (#1) and (#3) are grounded
through a grounding wire 71 respectively, as in the case of
20 the recovery cables 10.
FIGS. 8 and 9 show a state of the fault recovery of the
power substation after carrying out the above steps. They show
the state of the feeder panels in parallel rows except the power

incoming panel in FIG. 5. FIG. 8 is a perspective view thereof,

25 and FIG. 9 i1s a plan view thereof.



20 the recovery cabl es 10. FIGS. 8 and 9 show a state of the
fault recovery of the power substation after carrying out the above
steps. They show the state of the feeder panels in parallel rows
except the power incom ng panel in FIG’5. FIG 8is a per spective
view thereof, 25 and FIG 9 is a plan view thereof. 17

According to the enbodi nent of the vacuuminsul ated sw tchgear of the

present inventiop_ d ribed a ove, bu es 3b #2)_ and 3CE£$E #3)

connected to theg?%§?§ IJl?eéej%er pan §¥%3%a#%§3§ﬁﬁdédn“$hjﬁl a%ed

f eeder panel % ﬁ %# ef_reder 5 ang% é %}S #g Q%)to t he fagbty

panel (#2) &I ﬁFSﬁe b% S gﬁ @I? 6556 SPat POFE

recovery c @%’n#? ref éhe arran nt Ofﬂ%ﬁ ngodlnent can

provi de ava % hetit ?gd?%gﬁﬁ#ﬂgﬁg?n%% te bipe Lﬁ'y Bete BaRedi ze

and wei ght, reliable, and which can enhance quick recovery of_ the

entire 10 f@@) PEG RATETSSh abkSirehtieobeenar panel (#19Andethe tigedes) i d

i nsul ati on recover% cable 10 has a length enough to connect bet ween

two end$ ofPanigd paAel*d]zreHe thothgohtal tyinadetl dh2of axhealdomed to

substation conprising all feeder panels in parallel rows. Therefore,

t he enbodi entcomect®ccope Whe hspaudt snshilanyopamnersveény acshle 10.

manner. As a result of this, it becones possible to shorten the work

tine for prifpaedboey tdeepzangenbet pétheempodpaeat cen pans itie asritance

t he quick recovery of the entire facility such as the power

subst at i on.in2QNexed swilthhgedercepeiels of BeGSg réGuaad itk izeansdecdrtht,

enbodi nent of the vacuuminsul ated sw tchgear of the present

i nvention wédliabgedesed iwddh Ehlernltlirice gupek spesiiery Yiewhes kRowing an
10 facility when an accident occurs.

Further, the solid insulation recovery cable 10 has a
length encugh to connect between two ends of the panels in the
horizontal direction of the power substation comprising all
feeder panels in parallel rows. Therefeore, the embodiment can

15 cope with faults of any panels in a safe manner. As a result
of this, it becomes possible to shorten the work time for
preparatory steps in the recovery operaticn and to enhance the
guick recovery of the entire facility such as the power
substation.

20 Next, withreferenceto FIGS. 10and1ll, a second embodiment
of the vacuum insulated switchgear ¢f the present invention
will be described. FIG. 10 is a perspective view showing an
example of a connection arrangement between the second

embodiment of the vacuum insulated switchgear 100 and an air

25 insulated switchgear 20, and FIG. 11 is a partial transverse



exanpl e of a connection arrangenment between the second enbodi nent of
the vacuuminsul ated sw tchgear 100 and an air 25 insul ated
switchgear 20, and FIG 11 is a partial transverse 18 cross section
showi ng a connected state of the recovjé?’ry cable constituting this
enbodi ment of the vacuuminsul ated switchgear. The second enbodi nment
of the vacuum i nsul at ed svvitchgear 100 has the sane structure as that
of the fi rst enbod nent

L sbodi e t he 5CV%I(%UUE1 | nstu ate ﬁ_tvmtc ? ear
basical ly except S$or ?Ih macter® HhB2ti 6T S HESET Ve ThSiPAfed
tch A t b t d f t t
ot nci pal st A £ R SRS PO TRGEE AP & N T 1 LG l&% s
f eeder pan (#Zg%of Fl G the ot her feeder panel

paral | el %l%‘fbto‘jtjf"ﬁfﬁtﬁ(‘)r% ttk}?evﬁﬁ}lblas’é’%*laé:ﬁﬁaﬁﬁ‘hﬁ“ﬁﬁrcl%oo

recovery of the entire facility such as a power substation when the
faul ty occlidSelheispmehatpretert aenbbar mhther it rHecmbpdinent fs the

principal object to recover the power supply to the external |oad
havi ng Beevashomi teeh bytehewideharapapesl 3y B3centafehdiite makser
That is, in a case where there is no substitute panel anong the
f eeder pan@lfs connpat aph evithoviheofairthénsatated i sisid Gigedrswi t chgear and
there is provided an air insulated switchgear near the feeder panels
in parallel Aowsrding heovabeurmbiaveniranedosedt chgear embbdipenes tiost he
external | oad given by 20 the feeder panel (#2) is supplied with use
of a substipriheipaheibijefctt bethough Asut atiech1swet thgaanlthnsddtGonl8f a
reference nunber 20 is of the air insulated switchgear. In the air
i nsul at ed $Wet ebgear pihela (49 t6h HI@W.t 5 from the other feeder panels
10 1in parallel rows in a short time for the purpose of enhancing
quick recovery of the entire facility such as a power substation
whenthe faultyoccurred, inthe present embodiment, furthermore,
it has a principal object to recover the power supply to the
external load having been provided by the feeder panel (#2)
15 in a short time. That is, in a case where there isno substitute
panel among the feeder panels in parallel rows of the vacuum
insulated switchgear and there is provided an air insulated
switchgear near the feeder panels in parallel rows of the vacuum
insulated switchgear, the power to the external load given by
20 the feeder panel (#2) is supplied with use of a substitute panel
of the air insulated switchgear.
In FIG. 10, a reference number 20 is of the air insulated
switchgear. 1In the air insulated switchgear 20, a switch part

such as a vacuum breaker is accommodated therein to be the panel

25 1in an atmosphere. The switch part has functions of breaking



such as a vacuum breaker is acconmodated therein to be the panel 25
in an atnosphere. The switch part has functions of breaking 19 and
di sconnecting. Though not shown, switch parts of vacuum breakers etc.
accomodat ed i n respective panel s are éfectrically connectedby air

i nsul ati onbusses . The reference nunber 100 is of a feeder panel (#3)
of the vacuuminsulated 5 sw tchgear These two switchgears 21 and 23

are arranged(idgiSL b}{1 Cge bei n@ ctrjicall conngcﬁed wi th_use of a
connect i on T B84 Bls résy r??l er SW1TCh pants of Vaguu, o
enbodi ment size aof the vacuuF uI at ed swtcp ear 21 as the
f eeder panet'l> ? FF orECand 3FCHCPEEFont R0 BFSPREE el PA%E0r (A F
shorter than the size of the air insulated switchgear 20 in a
fore-and af®lRFTEEF N ONIERE SPRYALT HITBI by PR ShesBq TR efisce
pl aced side by side, there is fornmed a space at the back of the panel
of the vacumidersd0R: &8 ahia Ergaar QalnelTHéﬁéf of echg yachHuy Epackatesh
acconmodat i on panel 23 is 15 disposed to acconmmpdate the connection
cabl e 22 Tl tedrasact.i obhesbhwo2viitshgeassriicand Sushe tahraangeduoyigle
| i near copper wire is used for the internal conductor to have
el asticity,by Isé dedppierg wileetricabiercednecthdanitimeekati agcomuimsricguch
as a silicon rubber, and the insulating rubber is covered
cable 22 as a bus recovering member.
Inthepresent embodiment, thesizeof thevacuuminsulated
switchgear 21 as the feeder panel in a fore-and-aft direction
10 of the panel is formed shorter than the size of the air insulated
switchgear 20 ina fore-andaftdirectionof thepanel. Thereby,
when these two are placed side by side, there is formed a space
at the back of the panel of the vacuum insulated switchgear
21l. Therefore, in this space, an accommodation panel 23 is
15 disposed to accommodate the connection cable 22.

The connection cable 22 is constructed such that a more
linear copper wire is used for the internal conductor to have
elasticity, the copperwire is coveredwithan insulating rubber
such as a silicon rubber, and the insulating rubber is covered

20 with a conductive rubber of a ground potential. Further, the
connection cable 22 of the present embodiment comprises a
T-shaped cable head 24 as in the case of the cable adaptor 11
described above at cne end. The other end of the connection

cable 22 is connected to the air insulation terminal 25 which

25 has a frilled structure made of an insulation material on the



20 with a conductive rubber of a ground potential. Further, the
connection cable 22 of the present enbodi nent conprises a T-shaped
cable head 24 as in the case of the cable adaptor 11 descri bed above
at one end. The other end of the connetfion cable 22 is connected to
the air insulation termnal 25 which 25 has a frilled structure nade
of an insulation material on the 20 peripheral surface of the

| nt er nal Co%f}%c%%&ialwr%cﬁe&?f E%eﬁqt%'}%%%sc&rﬁduﬁzith{i ”Sﬂr'nc?%% gﬂﬁet&r_eeAs

term nal s nsal-ation ances necessary | e air

shown in FI 11, the, T-shaped .cable_head. 2 t .one.5 end of .the
connect | on KURSES 95 G T OBy SRR Lodc A Bd SRt SR pnees
portion of the cable,adggtor,ll of the recovery cable 10 fixed into

the connecti®iFS544¢t oF 476121 heP 5 &FEE panel

As shown in FIG. 11, the T-shaped cable head 24 at one

5 end of the connection cable 22 can be, for example, connected
to an upper portion of the cable adaptor 11 of the recovery
cable 10 fixed into the connection adaptor 4 of the feeder panel

(3). In this case, as in the case of the connection adaptor

4, an insulation cap of the cable adaptor 11 of the recovery

10 cable 10 is removed, an internal insulation stopper is removed,
and a convex portion of the T-shaped cable head 24 at one end

of the connection cable 22 is inserted into a conical concave
insidethecableadaptorl1ll. Ontheotherhand, anairinsulation
terminal 25 to be connected to the other end of the connection

15 cable 22 is connected with a naked bus conductor inside the
alr insulated switchgear 20 through a connection conductor 26.
According to the second embodiment of the vacuuminsulated
switchgear of the present invention described above, effects
similar to the effects of the first embodiment described above

20 can be obtained. At the same time, the panel of the vacuum
insulated switchgear and the panel of the air insulated
switchgear 20 can be connected with the solid insulaticn
connection cable 22, Therefore, the power supply can be
recovered quickly for the external lecad to which the faulty

25 panel has been supplying power. 2As a result of this, it becomes



(3). In this case, as in the case of the connection adaptor 4, an
insul ation cap of the cable adaptor 11 of the recovery 10 cable 10 is
renoved, an internal insulation stopper.is renoved, and a convex
portion of the T-shaped cabl e head 24 one end of the connection
cable 22 is inserted into a conical concave inside the cabl e adaptor
11. On the otherhand an air insulation termnal 25 to be connected

to the oth éﬁ%ﬁ Bh§I§QEB§CEEQ”v%§u8 aﬁeggféﬁ d éwHE%%§§%‘Mdﬂl

naked bus e alr rnsu chgear hroug a

connection ¢ nductor Accordin th segon odi_nent ,of the
vacuum i nsul ared -Swi ltlc(r%éeraercoofertyh‘gf t?leeséaﬁ%:lr%vean%llelg%ydgggr |‘15}éedq dbdve,

effects sig%ﬂﬁr to the effects of the first enbodi nent descri bed
above 20 ¢ SoBfSfhed. At the same time, the panel of the vacuum

Also, theairinsulationterminal 25c0fthesolidinsulation

5 connection cable 22 has a frilled portionmade of the insulation
material. Therefore, an insulation distance defined by the
insulation part becomes longer correspopding to the length of

the frilled portion between the naked bus conductor inside the

alr insulated switchgear 20 and the conductive rubber of the

10 connection cable 22 of a ground potential. Thus, even if the
entire length of the air Iinsulation terminal 25 itself is
shortened, a short circuit can be prevented and components can

be reduced in size.



i nsul ated switchgear and the panel of the air insulated sw tchgear 20
can be connected with the solid insulation connection cable 22.
Therefore, the power supply can be recovered quickly for the external
| oad to which the faulty 25 panel has been supplying power. As a
result of this, it becones -21 possible to provide the vacuum

i nsul ated swi tchgear whi ch enhances g#&¥ck recovery of the entire
facility even when any faults occur. Also, the air insulation
termnal 25 of the solid insulation 5 connection cable 22 has a
frilled portion made of the insulation material. Therefore, an

i nsul ation di stance defined by the insulation part becones | onger
corresponding to the length of the frilled portion between the naked
bus conductor inside the air insulated switchgear 20 and the
conductive rubber of the 10 connection cable 22 of a ground
potential. Thus, even if the entire length of the air insulation
termnal 25 itself is shortened, a short circuit can be prevented and
conponents can be reduced in size. WHAT IS CLAIMED | S:

WHAT IS CLAIMED IS:

\ i |

1. A vacuum insulated switchgear having an arrangement
of multi panels connected in a row, each of panels
comprising:

a housing having a switch section, a bus section, a
cable section, and a control section which are partitioned
by earthed metal plates respectively,

a switch installed in the switch section,

a bus installeq in the bus section, and

a cable being branched from the bus, connected with the
switch and mostiy installed in the cable section,

the vacuum insulated switchgear is characterized by
further comprising:

a connection member provided at a bus connecting part
in the bus section of each panel and enabling the bus to be
connected thereto and disconnected therefrom, and

a bus recovery member which is, upon occurrence of a
fault in some of the panels, used to be detachably
connected between the connection members of faultless

panels adjacent to the faulty panel bypassing the faulty



1. A vacuuminsul ated sw tchgear having an arrangenent of nulti
panel s connected in a row, each of panels conprising: a housing
having a switch section, a bus section, a cable section, and a
control section which are partitioned by earthed netal plates
respectively, a switch installed in the switch section, a bus
installed in the bus section, and 23a cabl e being branched from
the bus, connected with the switch and nostly installed in the cable
section, t he vacuum insul ated switchgear is characterized by
further conprising: a connection nenber provided at a bus
connecting part in the bus section of each panel and enabling the bus
to be connegdesth t hareatad rantedbasonsestefly thairf Q¥ candrised &FbaIS
recovery nenber which is, upon occurrence of a fault in sonme of the
panel s, usetl¢:xiide defdehabbycelohaesdack het weerwidbe gonbeth i @ids of
menbers of faultless panels adjacent to the faulty panel bypassing
the faulty thz3 fPaxéblewrebéen t he bus recovery nenber is conprised of
a flexible cable and cabl e adapters provided at both ends of the
flexible cable. 2. The vacuuminsul ated sw tchgear according to claim
1, wherein an internal conductor of the bus recovery nenber is
covered with a solid insulation material .

! 1 !
2. The vacuum insulated switchgear according to claim 1,

wherein an internal conductor of the bus recovery

member is covered with a scolid insulation material.

3. The vacuum insulated switchgear according to claim
1L or 2,

wherein a length of the bus recovery member is set to
be long enough to connect both ends of the panels placed

side by side in the horizontal direction.

4. The vacuum ilnsulated switchgear according to claim

wherein the bus is a solid insulation bus.

5. The vacuum insulated switchgear according to claim
l, in addition to the vacuum insulated switchgear, furthex
comprising an air insulated switchgear including a switch
part having breaking and disconnecting functions, and a bus

connected to the switch part at an one end,



3. The vacuum i nsul ated sw tchgear according to claim1 or 2,

wherein a Il ength of the bus recovery nenber is set to be | ong enough
to connect both ends of the panels placed side by side in the

hori zontal direction. 4. The vacuuminsul ated sw tchgear according
to claimwherein the bus is a solid insulation bus. 5. The
vacuum i nsul at ed switchgear according®$o claim1, in addition to the
vacuum i nsul ated switchgear, further conprising an air insul ated

swi tchgear including a switch part having breaki ng and di sconnecting
functions, and a bus connected to the switch part at an one end, 24
wherein an one end of a bus connection cable, whose other end is
connected to an YWRreid agf onkeendcoler yowenmedtd coonakteedvhose he
bus of the air insulated swtchgear. 6. The vacuum i nsul at ed
swi t chgear 6 Gy 1 Irdiantsd khepei Anehengnet ehlde ofeedree iy gnember,
connection cable is connected to a naked bus conductor of the air

i nsul at ed svit tARGERTEChitoufhe L ed rivlecthorficoddsetated switchgeapne
vacuum i nsul ated swi tchgear according to claimb5 or 6, wherein
t he one end of the bus connection cable is provided with an air

i nsul ation termgnal,which has,a frilled structure nmade of an .

i nsul ati on mat 21r6 i'allrhgnvgcﬁg?i b%%lf%ﬁtes{rsfwd‘gé:%(g?af h@c??ﬁ%}rhgalat%o‘?‘}cﬂj& or
of the busfﬁoaﬂgﬁgﬁﬂntﬁ@bgge end of the bus!connection cable is

connected to a naked bus conducter of the air insulated

switchgear through a connection conductor.

.7. The vacuum insulated switchgear according to claim
5 or 6,

wherein the one end of the bus connection cable is
provided with an air insulation terminal which has a
fri;led structure made of an insulation material on a
peripheral surface of ﬁhe internal conductoxr of the bus

connection cable.



