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

| NVENTI ON 5 The present invention relates to a vacuuminsulated swtchgear.
In particular, it relates to the vacuuminsulated swtchgear used in a
power substation. BACKGROUND 10 Requests of users as to recent power
substati ons have been diversified. That is, for exanple, in accordance with
i ntended uses of custoners of a power substation, types of |oads and

oper ati ngp i & Ofse Ot fferfs@m each other. Therefore, a distribution
systemis planned in consideration of safety, 15 reliability, and operation

naintaina&iééﬁg'fﬁ§6i£ﬁ€Pg¥w%fg%é%$%rs, and increase of future load. In the

di stributi’on " plan, co aker, a disconnector, an earth swtch,
and the like form ng the power substation, and nonitoring and
i nstrunmentation of voltage, current, electrical power, and the 20 |ike, need
to be considered in accordance with needs of custoners. In this case,
consi der at TP oPF HBWE t BNYRHTE@N | nstal | ati on  spaces for the above nentioned
devi ces such as the breaker, the disconnector, the earth switch and the
i ke, scontrol | Bie Bhebentt hemviewices, rahdt @®nicbord ngaceasuiesgadbtbar dwar e
has been 2

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. In 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 installation
spaces for the above mentioned devices such as the breaker,
the disconnector, the earth switch and the like, controllers

25 for the devices, and monitoring measurement hardware has been



N

needed to suppress investnent for the installation. In addition to this
need, there are also further needed considerations such as renoval of a
faulty section at the site when part 9f the equipnent should be out of
order, ease of recovery 5 operation including changing parts, and qui ckness
of the recovery operation including power supply recovery. In order to cope
with these needs, there is provided a vacuuminsul ated sw tchgear

conprisin C = br - ppsiti t 1 avi br eaki ng
and discoﬁﬁggggngggbgﬁggkgf%ng%&ségﬁéﬁﬁlg%%tﬁg%f%ﬁﬁ%é?4%é§%€itcﬁgand an
operati on evice therein constifut a unit separabl e from a housihg of

t he vacuuﬁggﬁ urht et sﬁﬂ%ﬁ%g@gﬁ.’ThgﬁﬁﬁFtiﬁéa s%f?%hzéﬁEﬁq%ﬁ1 q%?d%@?ectively
connected to and di sconnected froma bus in a _bus section and is novably
provi ded FANERECRBEEPAY T 25 beMOY3L Sdampf 2Ulhp-setdes: 245unD)sitEor
exanple, in the case of the power substation in which vacuuminsul ated

swi t chgeavseppastiaiutize panépnennpdrcal Idgbe pote £ atmmotasevénredoverfyaul t
occurs at one of the panels supplying power to an external |oad, its
recoveyy operation iisicdanyinet ech2€yhyg r ppkasi ngridheqsin kieds seeti ameof t he
faulty panel with a backup sw tch section. Therefore, it becones possible

to recoverekBerpovWBErgtRBhYihelulilBgepble® BAPBLySubsbatikon after a short
interruption period. However, for exanple, when the above Substitute

(backup) = 25 Sm&%g§n§§gﬁk9%éﬁ% QQ%hPQEBQEGHeQMs? UBELe Of s provided a

eveni fitisprepared,

vacuum insulated switchgear comprising a vacuum double-break

three-position type switch having breaking and disconnecting
10 functions. A switch section 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-2008-2454009).

For example, in the case of the power substation in which
vacuuminsulated switchgears constitutepanels inparallel rows
thereof, even if a fault occurs at one of the panels supplying
power to an external load, its recovery operation is completed

20 Dbyreplacing the switchsectionof 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 period.

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

25 switchsectionisnotpreparedbyauseror, evenifitisprepared,



3 when the faulty section of the panel includes a bus, even in the case of
t he above vacuuminsul ated swtchgear, it may be difficult to recover the
power supply of the entire power substation in a short tine. The reason is
that, in the power 5 substation in which plural vacuum insul ated sw tchgears
arranged as panels in parallel rows, a bus of each panel (vacuum i nsul ated
swtch gear) since is connected to an adjacent panel, in order to isolate

the faul tyhsacthenronet ¢f sébei sanet s Hd ?Qneflalihtch%%l%soéhﬁus Fa@@éﬁ,lr@n
operation is required at a bus portion 10 of the other pane anel s

adj acent Lact besbayttynoaislye et ecavachag gmteagsgrsupel daegfto e ble

entire power station, a vacuum i nsul ate smﬁtchge i'§ nee

recovery hort interruption tinme even se where the
eoovery BREFAFROE TS A ieadit apovRE BHSBRGr ProRter i heWiflor panel
adjacent to the faulty panel. The present invention was nmade in view of the
above neRtP&hedincedd,a APyt & 151 -ecTNPsTeRSPR WA 34 vABULRE IRRNMATL ed

swi t chgear capabl e of being reduced in size and weight, reliable, and which
enhances gubeskatecovery ofhitdie Ehuraé1VﬁﬁuwnyimhehatgdeﬁWtﬂﬂHgQ&m&rs.
SUMMARY COF THE I NVENTION (1) In order to achieve the above object, the
present bkmvrengednas patenfs gupadatihe 1f obkonangss b&sé et byneThatadwum 25 a

vacuum i nsul ated switchgear is to be arranged as a panel for

insulated switch gear) since is connected to an adjacent panel,
in order to isolate the faulty section one of the panels from
faultlessother panels, anoperationis requiredat 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, anditsobject istoprovide 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 is,

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



4 a power substation with the other or the others in parallel rows, and
t he vacuum i nsul ated sw tchgear conprises: a housing having a switch
section, a bus section, a cable sectign, and a control section which are
partitioned by earthed 5 nmetal plates respectively, a switch installed in
the switch section, a bus installed in the bus section, and a cable
connected with the swwtch and installed in the cable section. In addition

to the arpapgeERNtupbREtYaEUWALh1OnhENSHhatedy sWht chaeass | sn charpcteri zed by
further conprising: a connection nenber provided in each bus connecting part

in the bu cti t h . I d i e tQ be connected
and disco%ﬁzgfeégaag eaQ%ﬁgﬁﬁéé@%ggftﬁghggg%%hﬁg%rigg g?g%ﬁgbly connect ed
between 15 the onnecti%% nmenbers .of faultl ess panels(gffacent to a faulty

panel when the PatRYS  FRREY1EESYET (35 Ot énPEg)se bis” very
menber preferably conprises an elastic cable and cabl e adaptors provided at
both end$e6tirRe ¥ AstFeNeadl seczdopzihich premgnlitekoniey bygaitHied nal
conductor of the bus recovery nmenber is preferably covered with a solid

i nsul abi ometrdt pliagles E4)spectdmelone of itens (1) to (3) , a length of the
bus recovery nenber is preferably set to be | ong enough to connect

a switch installed in the switch 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 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 toa 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 (3) Initem (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) to (3), a length of the bus

recovery member is preferably set to be long enough to connect

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



25 both ends of the panels placed side by side in the horizontal 5
direction. (5) In any one of itens (1) to (4) , the bus is preferably a
solid insulation bus. (6) Initem(1), preferably, there are further
provided 5 an air insulated swi tchgear including a switch part having

br eaki ng and di sconnecting functions, and a bus connected to the switch
part, wherein the other end of the bus connecting nenber which is connected
with the bus.J8eceuery nenber at one end is connected to the bus of the air
insulated swtchgear. 10 (7) In item (6), the other end of the bus

comect) on e | $oBL S| SFA0YSSORRCE! P0.L . Nale bus, gompstor, o e

air insul ated swi'tchgear ctio (6) or
(7), preferably, at the other end of the bus connection nmenber, there is
provi ded & 39419 A A3 OP" 2% erninal which has a frilled structure nmade
of an insulation material on a peripheral surface of the internal conductor.
Accordi ng to thd®&action iemdlat cersigtahgeaithefret dvee guaddetr pravededon, the
bus connected to the faulty panel was renoved, and both the panels adjacent
t o t hesf awdrt yaipanielswcioat el bew 20clogpsane ci el byindea r ecovel ypeabl kawhngh is t he
solid insulation bus recovery nmenber. Therefore, it is possible to provide

a vacuumygmsildiednsht gkgaaeceapabkenet ibaENtai@dUeRE kBnikZeedqand wei ght,
reliable, and which enhances quick recovery of the
the switch part, wherein the other end of the bus connecting
member which is connected with the bus recovery member at one
end is 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 (6) or (7), preferably, at the other end
of thebus connectionmember, there isprovidedanair insulation
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 both the panels adjacent to the faulty panel could be
20 connected by the recovery cable which is the solid 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



entire facility when the fault occurs. 25 6 BRI EF DESCRI PTI ON OF THE
DRAWNGS FIG 1 is a side view showng a first enbodi nent of the vacuum
insul ated swi tchgear of the present inyention; FIG 2 is a front view of the
first enbodi ment of the 5 vacuuminsulated switchgear in FIG 1; FIG 3 is
a perspective view show ng the first enbodi nent of the vacuum insul ated
switchgear shown in FIG 1; FIG 4 is a diagramof an electric circuit of a

power  substratd ?ESJ& W ST ;(ﬂeétfHErﬁRA i ment of the vacuuminsulated 10
opt e& as a feeder panel;

switchgear I's a G 5 is a diagramof an electric
circuit explaini a, fault .recovery operation.of the power substation in
which the fi rsﬂgnbg)djr%t“éj@ f’ﬁng%}&%ﬂhw r?s&llétsé:deg%g%c}ﬁlﬁé‘zrofst dopt ed
as a feeder panel; 15 FIG 6 is a perspective view explaining the fault
recovery VESEE: iloFUdR tate YOS IS@s o4t ith GRSt ovEentsotE G 7 is a
partial transverse cross section showing a connected state of a recovery
cabl e whi ch cong§fliGt.ukesd st Reftpnst viewbodi bieat £ of st hembediment nslll thed
switchgear; 20 FIG 8 is a perspective view showing a fault recovery state
of thespowarcusubstmatulen sshewitdahdea@ i FHIGG 19 is a plan view showi ng the
fault recovery state

FIG. 3is 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 inwhich the first embodiment of the vacuum insulated

10 switchgear is adopted 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 aperspectiveviewexplaining the fault recovery
operation of the power substation shown in FIG. 5;

FIG. 7 1s 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 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 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



of the power substation in FIG 5; FIG 10 is a perspective view show ng an
exanpl e of a 25 connection arrangenent between a second enbodi nent of the
vacuum 7 insul ated switchgear of the present invention and an air

insul ated switchgear; and FIG 11 is a partial transverse cross section
showing a connected state of a recovery cable constituting the second 5
enbodi nent of the vacuum i nsul ated sw tchgear DETAI LED DESCRI PTI ON OF

EVMBCODI ME N e gs di pgnt_ _of he
vacuum i E:siﬁl y?\élaeswl t'ch tggea(ieean’fp ?% tE|c')1rge erﬁetasv(!ir{rjlcvei \?%ﬁtefvm@% E‘H?Oalgl %Il{:crl bed.
FIGS. 1to 3 an enbodi ment of, the vacuuminsul ated sw tchgear of the
present iﬁ\?&h’jla §d EMECClYeeTd §°Fe view showing the embodi ment of the
vacuum i nsul ated switchgear, FIG _2 is a vertical section view of the
embodi ment of t RéGvaddiukF1s PASHI &l ebr W YRR S ePOWIEFH 1 Ghaingd FIG 3
is a perspective view of the enbodi nent of the vacuuminsul ated sw tchgear
shown inaFtaunégcted A3 of Borgrovehyussine toofsttitatiaguthei seedrd ed
switchgear 100 is divided into plural chanbers as a bus section 20 la, a
sW t chs seehibor inenta ofaklihe seeiivan insulandda stdnicheleasection | d,
respectively, by a plurality of earthed netal plates being arranged inside
t he housing. Moreover, a front side (right

DETAILED DESCRIPTION OF EMBODIMENTS

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 insulated switchgear 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 wvacuum insulated
switchgear 100 is divided into plural chambers as a bus section
20 la, aswitchsection lb, a cable sectionlc, 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 1lg,



side of FIG 1) of the housing 1 is provided wwth 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 if and a |ower rear dogr 1g, 8 respectively. The bus
section la is arranged on an upper side in a mdway part between the
control section Id and the cable section Ic in the depth direction

(hori zontal direction of FIG 1) of the 5 housing 1. The switch section Ib
i's arrangggsggbg@wgﬂg bus section la, and the cable section Ic is arranged
on the rear side (ieft side of FIG 1) of the housing 1, respectively.

Mor eover, the c (o] | | _d. i rr ed just behind the_ upper side of
the front door ?ggz?(r?]lds ?gg%%)%gslgdl§%rt%ﬁg%%gisg%é—ﬁ?:{tép A f@)gﬁal.n %mlscﬁwoa% in FIG

3, a bus-chanber partition plate 2 is . prqvided opn a border between an upper
portion oPaFﬁebEEQFEHSE%?i?é%tW?geﬁﬁfﬁ#ﬁ%‘g@%ag cFRSnC?EéeI§??qﬂ§”bJ§:section
| a, three-phase solid insulation buses 3 are arranged throu?h connection 15
adapt or s 4ngshe slaRdct Aorerbiber horl zentdl direstilvsgehdIGol)t @k Hifeet in
FIG 1) with the front face of the housing 1. That s, each bus 3 is
arranged bawvesingslowThvacswitchsstat eon Bwi g hyesndeshi belhgeardoXus 00 and
an adj acent vacuuminsulated sw tchgear (omtted in FIGS) , one end of the

bus 3 is gerrecheda?02h@ Bhé WUIEKL isurtadaptier i4 akrhhgedasnUihéd nsddat ed
switchgear 100 and the other end is connected to a connection adaptor 4
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
lc 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 front face of the housing 1. That
is, each bus 3 1is 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 vacuum 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



of the adjacent vacuuminsul ated switchgear. Each bus 3 is wused in an
envi ronnment without a gas by being insulated with a solid insulation
material. Since the gas maintenance is yiot 25 necessary, usability of the
switchgear is inproved. Also, even 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 ated switchgears (swtchgear

boxes; Omitd 8-k EhGBLAbe AEEBDGRG AL Aceinddy ABLA Shdesanfighe vacuum

i nsul ated s aped connection adaptors for three phases are

enpl oyed for the .respect.ive caonnectipn adaptors 4. These vacuum i nsul ated
switch geéC S c}&'sru&s%olr?&ls % Hhalﬁlo n%(ﬁcaé}ﬁdr%%ﬁellsaﬁdlsﬁrtﬁ | feeder panels
(described at a_later point in the text) shown 10 inFIG 4. That is, one
ends of two buséd i §98&chtPhasOtEeTendRAGIT f AemULRE o6t e VaReRAE § nsul at ed
swi tchgears adjacent to both sides of the vacuuminsul ated sw tchgear 100
ar e connecitsed tiahgeaago bigxesgndmnatitedt n of LRk R re srapadecoadseceoh bdapt or 4
in the horizontal direction of the switchgear 100 respectively. 15 |Instead
of that, iboth cdses hat thikee vathem vasullatedsevatedgesw 16bgenrsispéed chgear
box; omtted in FIGS) is arranged adjacent to only one side of the vacuum

i nsul at ed MG addPsoownyar dhkeshapadesonnectdrin Adaptass {196 three
phases are enpl oyed for the respective connection adaptor 4. That 20 is,

one end of dhe HUS,3 idhach: Hhagg.gxbending Hrnd he QN Sif8u1ated

switch gears corresponds to a power incoming panel and plural
feeder panels (described at a later point in the text) shown
10 inFIG. 4. Thatis, oneendsoftwobuses3ineachphaseextending
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 horizontal 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, one endof thebus 3 in each phase extending from the one-side
other vacuum insulated switchgear is connected to a bas-end
outlet of each L-shaped connection adaptor in the horizontal
direction of 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



|

et bt o b o i

ot her vacuuminsul ated swtchgear is connected to a bas-end outlet of each
L- shaped connection adaptor in the horizontal direction of the switch gear.
A first conical concave is formed in @;lower interior of each connection

adaptor 4, and each of 25 three-phase switches can be electrically connected
detachably 10 to each of the bases by inserting a connection bushing of the
swtch section Ib to be described l[ater to the connection adaptor 4 through

the first i cal . i £t ti
e hrst oaLed ofﬂ%%s%%%ﬁ?@%?regngpepec.rorﬂgctﬂl% b%sh?ﬁ‘gtS?“&?& lon

adaptor 4 is provid I nsaul ation 5 stopper shown in

FI GS) which .i.s.fixed.in secaon ni,cal. concave (not .shown,in FIGS) to
cover an isr‘iqu‘lt gl %’:%%dh(%:? gfg t(%?b? ﬁ%sgégﬁﬁgc aitoeﬁ: %%gg or Jlezfr%:&oélna?%%%?%ti on cap
4a whi ch covers an__upper portjon of the insulation stopper. The second

coni cal édﬁ@%%éﬁéghﬁﬂiﬁﬁé&??bﬁ@bSPPcéﬁﬁear%o¥%%Y%%'?H RRsFer O potef on 10 of
t he connection adaptor 4 by renoving the insulation cap 4a and the

i nsul ati orrfstioppenneatdoa askite mdaptsro igtediv el evaamnyi cadabi 2u i at ben
described later can be inserted into the second conical concave of the
connecbi orstagapirofndt dhovrhis FAf)dwieah i hiexstMinglo s eesidomal ¢dnisal
configured 15 with a unit in which a vacuum doubl e-break three-position

type sw thdakrcHan dashherPrraas)t b eeoRosiahl ORstd8&onductor of the
br eaker/ di sconnector), an earth switch and an operating device are nounted

to a framg,the cahl 8aSpebhon 45q i RRAWIded oW Ll 2hneephass.cable

upper portion of the insulation stopper. The second conical
concave as a connection part appears inside the upper portion
10 of the connection adaptor 4 by removing the insulation cap 4a
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 1b 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 (vacuum
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



20 connecting termnals 5 each which is connected to a fixed contact of the
vacuum doubl e- break three-position type switch (vacuum doubl e-break

t hree-position type breaker/di sconnectpr) and |ocated in the cable section
| c; three-phase T-shaped cable heads 6 each which is rotatably attached to
the cabl e connecting 25 term nal 5; three-phase cables 7 each which is
arranged on the 11 upper side or |ower side of the T-shaped cable head 6 by

rot at abl eyppegididnbd P ok ridigielo & hared- S &3 BeBUe 61calts BQRG RGO t he
cabl e connecting termnal 5; and system protection-current transf orners 8

each whi Cgois_%t%%%gegf %@Ws%%?g&aghﬁlg%é‘&&td N9 OchbahaLPal oo (ﬁg\%cordi ng

to the present e i ment, each 7 is drawn froma bottom t he
housi ng 1 iEEo t he caQLe s%ction 1%u The cong;ol seq;i n id has Hyral si de
plates 9 WAPER COPBSSTrHght S&Rd Péf £7sifds St S MG Erid £ ¥ St door | e.
10 For exanple, a control unit including a protective relay etc.  is
instalIethﬁnﬁﬁérHSHF@ﬁa%%Ebiﬁﬁlf&?QMﬁﬂﬁQﬁ?&Pﬁ%tbﬁéaﬁﬁ§§@mn%9ﬁ%MEnent, as
described earlier the switch section |Ib is configured with the unit in

whi ch ¥ hetevadnam bouechrdiakg ther édeppsiesicoh eppedsmenth €¢acic aahlis

doubl e- br eakt hree-position type breaker /disconnector),earth swtch and
oper at i ng 7dey ideawar eramunbedtbn dihehkriases i i thongd theotashewedtidrd GS, in
the switch section | b, the vacuum doubl e-break three-position type switch
and the eagth switch

The control section 1d has plural 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 1b, 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
weight. An outer surface of the molded 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



are integrally joined to each other by a nol ded epoxy resin. 20 Thus, the
swtch part is unitized and is reduced in size and weight. An outer surface
of the nol ded epoxy resin is grounded 1by an applied conductive coating
material and its safety of contact is secured. The vacuum doubl e- break
three-position type switch 25 described above conprises a vacuum cont ai ner
having an 12 insulation tube, two fixed el ectrodes respectively

accommpdatie@ulattibe vaguba) condwd nerfixad mevabt eo@kect ragase ct vy epf
thereby to constitute double breaking. In this exanple, the fixed

el ect r odes, Rigm@daRGLHN0PhE NEs URREc3itd8neaNdahRenov ApYahl & & fdd odes
which is connected to and di sconnected from ‘the fixed contacts are arranged

he | d h d
i sconnec O EF ok AR S 05 T e s SBAt PER A "By obBh Lc ADRHZct i on

bushi ng di sposed to e drawn into the bus section 10 |la and the connection
adaptor 4Ft ?ﬁbfé5§gr BRETBEREr2FF A I L tF0dEOPPPRE SWiEchaPe ihnect ed

to and di sconnected from the T-shaped cable head 6 of the cable 7 in the
cabl e Becmioymbliecet agbughes hdicdnhecangie Fssht A@whdékcioangicspdsiat o be
drawn into the cable section 1c. 15 FIG 4 shows a diagramof an electric
circuit ofthe gowed couisidtat aren afrorangeseronr ebel iowg rarsd deower - di stri buti ng,
and the power substation is applied for four panels placed side by side
One fixed electrode of the switch is connected to and
disconnected from the bus 3 in the bus section la through the
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 and power-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, from the right thereof, a feeder panel (#1), a 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



as one enbodi nent of the vacuuminsul ated swi tchgear of the present

i nvention described above. In FIG 4, the power 20 substation conpri ses,
fromthe far left side of FIG 4, a power incom ng panel which receives
power fromthe external device and, fromthe right thereof, a feeder panel
(#1) , a feeder panel (#2), and a feeder panel (#3) for supplying power to
respective external |oads. Mreover, the power incomng panel and the 25

feeder pamaieddilpanéhe (keederd mﬁhse(débhe@t@dﬁs%buerﬁchwmé&— heeder
panel s (#2) and (#3) are connected by a bus 3a (three-phase BUS #1) , a bus

3b (three-gifinge) Blésorﬁgbb @E‘f’e@—ﬁ’rﬁ@sé”@U@tw £eaRRasBy s BES #ﬁieelﬁﬁeﬁ@gt ively

so that the feeder panel s (#1) to (#3) are connected in paraIIe rows to

Lhe pover dneqmng pagel, SlexL, MLD relerence Lo £1GS 09 Lo Byan

expl anati on "w'l I Ya recovery opera inca

power substation in which one en‘godr ment of the vacuum i nsul at ed

swi t chgeard 6t th{)élep'ﬁ't(?éjer’hn iPRAFértlican ta¥Sc fPbERCaBBYET| $NGEBhEEdP2RSL f eeder
panels. FIG 5 is a diagramof an electric circuit 10 explaining a fault
recoveby oper at iNextof viRb fsarersishEpati@h Si o whi @h coid agmtsddiment L of t he
vacuum i nsul ated swi tchgear of the present invention is adopted as feeder
panel s. FId& gbves o apeespeety \oparagwceXphatadengftdheadtl 1n tébeopewyr
operation of the power substation shown in FIG 5. FIG 7 is a partial 15
transver ses s iS8e Lo Ny IsHem dige defidbRbré el St ate OFadutRCONEnYat €Al €

whi ch constitutes one enbodi nent of the vacuuminsul ated

switchgear of the present invention described above is adopted
as feeder panels. FIG. 5 is a diagram of an electric circuit

10 explaining a fault recovery operation of the power substation
in which one embodiment of the vacuum insulated switchgear of
the present invention is adopted as feeder panels. FIG. 6 is
a perspective view explaining the fault recovery operation of
the power substation shown in FIG. 5. FIG. 7 is a partial

15 transversecross section showinga connected state of a recovery
cable which constitutes one embodiment of the vacuum insulated
switchgear of the present invention. FIG. 8 is a perspective
view showingastateof the fault recoveryof thepower 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. 5to9areassignedthe 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



swi tchgear of the present invention. FIG 8 is a perspective view showng a
state of the fault recovery of 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. Since the parts in FIGS. 5 to 9 are
assigned the sane reference characters as the identical parts in FIGS. 1 to
4, detailed explanation thereof will be omtted. In FIG 5, a fault is

assunmed suehrdvikaty aff aukt yoweet kaBst3bibAg! tHeSpEhechbysl obfstdendhe feeder
panel (#2) . For the quick 14 recovery of the power substation, the

rincipal ;Qbject r I4 1 Lar.l wer
o b A 1 S R
i sol ate the aulty. sectiqn of the f er I, (#2) fromth anels in 5

paral | el tié)\%;sl ﬁfa)égﬁo t° ?ﬁe‘?aﬂ’%gsfgﬁp}t %}géé‘g%e?’r)y S%‘gr é?i HIOEﬁg i g° such an
object is carried out generally in following steps (i) to (v). (i) Open the

circuit briedddy eTHEODRlerthdRfIRF RaRdL 64k her &1 riehf tPdrebket on an

upper-row sender side to | eave 10 the power substation in an off state.
(ii) Renpwandldduseys3bn(8Ushay tiee 3c ThBUSa#3F cenneergdorevatienfeeder
panel (#2). (iii) Renove the faulty section in the feeder panel (#2) . (iv)
As a powerhssdurgeddr anhebfjeeder spanelried3butt benetdlbusild Hblidweidieeder
panel (#1) and the bus 3 of the feeder panel
steps (i) to (v).
(i) Open the circuit breaker of the power incoming panel
or the circuit breaker on an upper-row sender side to leave
10 the power substation in an off state.
(1ii) Remove the buses 3b (BUS #2) and 3¢ (BUS #3) connected
to the feeder panel (#2).
(iii) 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



(#3) are connected with a recovery cable 10 as a bus recovery nenber. (v)
The circuit breaker of the power incom ng panel or the circuit breaker on
t he upper-row sender side is closed to;s520 recover the power of the power
substation and to start supplying power to external |oads. FIG 6 shows
specific recovery steps of (iv) anong the steps described above and
corresponds to the perspective view of the feeder panel (#1) in FIG S. 25

First, indieGreB@al, pdhel Hust 13bahBUSH#R)i coBrectayd 4d ke hEgeEe@@@f panel s

(#1) and (#2) is renoved, and the upper rear door if and the bus-chanber

partition pate g2 a?i]]:d ke Eﬁ%d%fqamg@ﬂegagﬁpci@hepﬁ.gggrée.dofl\@)l(é £

1%
i nsul ation cap 4a of the connection adaptor 5 4 o he feeder panef (#1) is
renoved, the insyl.atiaon stopper, is renoved, and a convex portion of each
cabl e adaﬁF%Fﬂ1f%&3 %5ﬁéI§WPV5?Leach recovery cable 10 as a bus recovery
menber is inserted in%p t he coni cal conﬁave i nside the connec%éon adapt or

4. FIG 6(b) shdwkta §M&t dNfHEPE1PReCARDFE S8apRBrCcARNSFLbPR ABPRNE of the
recovery cable 10 is fixed into the connection adaptor 4 of the feeder
panel p#1)4 ofhihe|keedee pagedvdity ) chdl rem@vedxitdwdsnprlatdpnestPpper
orthogonal to an extending direction of the solid insulation bus 3a (BUS
#1) . One iendenovichle nedowecynverbpertlion ot @ardcicat 1w thaphercabl - adapt or
11 conprising a
one end of each recovery cable 10 as a bus recovery member is
inserted into the conical concave inside the connection adaptor
4. FIG. 6(b) shows a state where the cable adaptor 11 at one
10 endof the recoverycable 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 insulation bus 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 horizontal 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



15 T-shaped cabl e head. Together with the cable adaptor 11, the recovery
cable 10 are rotatable around an internal conductor in a horizontal plane.
An internal conductor of the recovery cable 10 is, for exanple, a nore

| i near copper wire having elasticity. The 20 peripheral surface of the
copper wire is covered, for exanple, with an insulating rubber such as a
silicon rubber. Further, the peripheral surface of the insulating rubber is

covered widdht ta eenddeli waotiyhbeb ebnacgtovsthpehest bl thdhsaheroveiy cable
10 of the present enbodi nent conprises the above cable adaptors 25 11 at its

two ends. tHhepkengbRtqh LiecEeeONesY GAPIRWES 58blfatrish #9rRe4 Q00 enough

to connect both ends of the panels in the horizontal direction of the power
substatioqdm t@aﬁ?%@%%o jn parallel rows. Next, the upper rear door if of

t he feeder péﬁ%l ind the bus- chanber partition plate 2 are renoved,
the insulation cap 4a of the connection ga or 4 of %he f eeder nel (#3)
i s removed, and“ER "%EﬁlapPSﬁ §F65p8?°¥s? ebvele g%? %%r?an%lcﬁgg%x
portion of the cable adaptor 11 at the other end of the recovery cable 10
i s insértéd®dheobascehseber pemtatéonmdiade Aore emegrfe dticornadbpt ben 4. Thus,
t he connection of the buses 3 between the feeder panels (#1) and (#3) is
conpl et ed dadpr duglof the recoeertyotabbepiOr El & Thesfaepartpahelr éh3yer se
cross section which shows a connected state of the recovery cable
is removed, and the insulation stopper is removed. Further,
a convex portion of the cable adaptor 11 at the other end 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 is a plan view thereof.



10 and the connection adaptor 4 in the feeder panels (#1) and 15 (#3) . As
showmn in FIG 7, an outer cover 10a of the recovery <cable 10 is grounded,
for exanple, by connecting a groundingi7wire 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 sumbstatdion afd efh&aehpbagmedt blie takoweGh@Psindheytshow the
state of the feeder panels in parallel rows except the power incom ng panel

in FIG 5-sm!:1|t%£17q%airs o# PRE SRR 1YiveW i Bar 895 riBed b Hd Gouleks3@g pl an

vi ew t her eof . According to the enbodinent of the vacuuminsul ated
3o (B8 nay U RelcRRa TS vl AR BOnTEREEn o A e b T
pancl  (#2) 1o oaF| BRBAVES- D Tomiieta 265Rg T PRNShI (B} AW APPoheFebvery
cable 10. Therefore, the arrangenment of the enbodi nent can provide a vacuum
i nsul abed BAGelchgear agapatsind o Boiendavdduceaned $#2é and @éf@%@¢ teeliabl e,
and whi ch can enhance quick recovery of the entire 10 facility when an
acci dent dsrucsnnéatédery ttiee sebildd nsnd@atatoion ecovergrgakladl) has a
| engt h enough to connect between two ends of the panels in the
Therefore, thearrangement of theembodiment canprovide a vacuum
insulated switchgear capableofbeingreducedinsizeandweight,
reliable, and which can enhance quick recovery of the entire
10 facility when an accident occurs.
Further, the solid insulation recovery cable 10 has a
length enough to connect between two ends of the panels in the
horizontal direction of the power substation comprising all
feeder panels in parallel rows. Therefore, 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 operation and to enhance the
quick recovery of the entire facility such as the power
substation.
20 Next, withreferenceto FIGS. 10and1l1l, asecondembodiment
of the vacuum insulated switchgear of 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



hori zontal direction of the power substation conprising all feeder panels
in parallel rows. Therefore, the enbodi nent can 15 cope with faults of any
panels in a safe manner. As a result of this, it becones possible to
shorten the work tinme for preparatory steps in the recovery operation and
to enhance the quick recovery of the entire facility such as the power
substation. 20 Next, with reference to FIGS. |10 and | 1, a second enbodi nent

of the vagHews Bsutabadssywichgeabnokctlhe ptesenit ivheenttoferyi tdblhe
described. FIG 10 is a perspective view showi ng an exanple of a connection

ar r angemeni; ReLWRRN rifen SeeRBEdi RERed B vabulbie NROWHE] Hsit dl&sar .
swi tchgear 100 and an air 25 insulated switchgear 20, and FIG 11 is a

tial t 1 i j : t - f
Fecovery dib SEcBfsErpERERSnEreL Al SHRILAT 18-S AE L S b P
swi tchgear. The second enbodi nent of

r th vacu,n1inSﬁ#gted sw t chgear 100
has the SERs SPRUSTHR e BEUT HATS G5 CREY PF st Sentod AP CHLTERE 8EvEum
insul ated switchgear basically except for the matter of connection with the
ai r i nBul asnuwswincidedied ArddCHioegt basheadBovexpenti 6asdtihersatieemodi ment ,
its principal object although is to isolate the faulty section of the
feeder pamdl deRleadfidd @ith fulemaihe iotsheratfexbdevitpdredasr .10 in parall el rows
in a short time for the purpose of enhancing quick recovery of the entire
facility sughcagdangowes sHbStaddvmentioned first embodiment, its

principal object although is to isolate the faulty section of

the feeder panel (#2) of FIG. 5 from the other feeder panels

10 in parallel rows in a short time for the purpose of enhancing

quick recovery of the entire facility such as a power substation

when the faultyoccurred, inthepresent 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 is no 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 in an atmosphere. The switch part has functions of breaking



when the faulty occurred, in the present enbodi nent, furthernore, it has a
principal object to recover the power supply to the external |oad having
been provided by the feeder panel (#2) 135 in a short time. That is, in a
case where there is no substitute panel anong the feeder panels in parallel
rows of the vacuum insulated switchgear and there is provided an air

i nsul ated sw tchgear near the feeder panels in parallel rows of the vacuum

i nsul at ed &Y@t&ifmﬂ{nedﬂﬁlgﬁ.owihoh ht et exh&hmal su 0ach Pawars By 28cthg feeder
panel (#2) is supplied with use of a substitute panel of the air insul ated

switchgeary Ay H G 40, @ LeEBHFREE tRUTOEM ZQ:é's'Spé?fti_tx}Eh%énéP@“ gied

swtchgear. In the alr insulated swtchgear 20, 'a swtch part such as a
vacuun1brqgh§£ }scgffonnngatggd h%{ﬁgnnéglbeiéhﬁ gaggl ine%nrgtnosphere.
The switch part: has AP SRS BP Yot daki Rg 191 “ARY alséon%@%Fl gr “hGugh not
shown, switch parts of vacuum breakers_etc. acconmodated in respective
panel s ar UBPeEtY G &S Yicanheeted ByRad r (fHs D fattingh VBGESEs InFHéat 8fler ence
nunber 100 is of a feeder panel (#3) of the vacuuminsulated 5 sw tchgear.
These two switehgears Theasdteg sirie chryened 1sine 2 pyreiagrdrgaside
electrically connected with use of a connection cable 22 as a bus
recoveri ngoyrenoer belingt dkept eseal 1 pnodiaredd wtihd sszeoDfa thaneaciuom
insulated switchgear 21 as the feeder panel in a fore-and-aft direction 10
of the pangipis $oraed shest escéhapihdenstger of the air insulated
Inthepresent embodiment, thesizeof the vacuuminsulated
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
switchgear20ina 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
21. 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 coveredwithaninsulating 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 one 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



switchgear 20 in a fore-and aft direction of the panel. Thereby, when these
two are placed side by side, there is forned a space at the back of the
panel of the vacuuminsul ated switchgean 21. Therefore, in this space, an
accomodati on panel 23 is 15 disposed to accommobdate the connection cable
22. The connection cable 22 is constructed such that a nore |inear copper
wre is used for the internal conductor to have elasticity, the copper wre
i s cover eharighearnl panlfatengt thbbatt e sueh casdacsioli. coambnhere tAAdet he

i nsul ating rubber is covered 20 with a conductive rubber of a ground

potenti al .piENdes Aihe 1 GeNReeoRcalna12226f theupressnt egbediasnt
conprises a T-shaped cable head 24 as in the case of the cable adaptor 11

describedrﬁgg%%gﬁéfgnp ;ﬁ£@K%%grﬁgp@nd of the connection cable 22 is

connect ed I nsu i'on termnal 25 which 25 has a frilled structure
made of an insulation materi h on_.th 2Q¥ eri pheral, surface of the internal
conductor. Amond* ﬁglotwﬁlr el ng asgé’oﬁl%i _W tci%hlet gﬁﬁ%%l‘lsa%?ne
i nsul ation distances necessary in the air are kept. As shown in FIG 11,
the T- Shaptitf ©dblBehern2athen girb 1S 2endaBfPe he WoRHEBPLen €abPechedcan be,
for exanple, connected to an upper portion of the cable adaptor 11 of the
recovery tcabire e yed tiimwiro atheheowaddei adapdapt 64 4fofheheetervdey panel
(3). In this case, as in the case of the connection adaptor 4, an
i nsul ati orcgse 00 tihedahke tHdapbanettioh ddwpt@EcOWE Yhe 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
insidethecableadaptor1ll. 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
air insulated switchgear 20 through a connection conductor 26.
According tothe 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 insulation
connection cable 22. Therefore, the power supply can be

recovered quickly for the external load to which the faulty

25 panel has been supplying power. As aresult of this, it becomes



10 cable 10 is renmoved, an internal insulation stopper is renoved, and a
convex portion of the T-shaped cable head 24 at one end of the connection
cable 22 is inserted into a conical copcave inside the cable adaptor 11. On
the other hand, an air insulation termnal 25 to be connected to the other
end of the connection 15 cable 22 is connected wth a naked bus conduct or
inside the air insulated switchgear 20 through a connection conductor 26.
Accor di ng gaxdiel s econdrenbodi rast vakuhe ivacilvddssu ot @thsant t whgelar of the
present invention described above, effects simlar to the effects of the
first embadinmte depaldbed-ahere o20tkanhe abtaidiad .t Aevbheygapeatyme, the
panel of the vacuuminsul ated switchgear and the panel” of the air insul ated
sSwi t chgear onnected with the solid insulation connection cable
22. There#%%gf%?ﬁggggﬁbr supply can be recovered quickly for the external

| oad to which the faulty,25 panel .has been suppl yin ower. As a result of
this, it becomdsoRr CROELTBIE e Ao T ta. o aCh G TR AREILAFt Chgear

whi ch enhances quick recovery of the entire facility even when any faults
occur. SAl stPnrer i crRdalZ Ren a BF i ted PostépnmrdeBlitdg hasRbR FERN 5
connection cable 22 has a frilled portion made of the insulation nmaterial.
Ther ef or e, matre i sslul affhemediogranee defunetiiby tihetannsutafioadphytthecones

| onger corresponding to the length of the frilled portion between the naked
bus conducimsguidtsicte pbht® becomes longer 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 terminal 25 itself is
shortened, a short circuit can be prevented and components can

be reduced in size.



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. 22 WHAT IS CLAIMED I S: 1.
A vacuum insul ated switchgear to be arranged as a panel for a power
substation with the other or the others in parallel rows, and the vacuum
i nsul at ed WIATt AIyyErAIMEPriSsi ng: 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 a cable connected with the
swi tch and i nstlal | @dzdquunhénsgabt ed sedttiahg,eatrhieo bacuumngesdibateedased t chgear
is characterized by further conprising: a connection nmenber provided in
each bus domegtowrgr pabtstaith ohhel blushseothen af thkheoteaehs panehrahteenabl i ng
each bus to be connected and di sconnected, and a bus recovery nenber which
i s det achatdws,camtedtted veatungre nin sihies teah reecitt addry ersemaemg mifs ifragtl t | ess panel s
adjacent to a faulty panel when the faulty panel occurred.
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 installed in the bus section, and
a cable connected with the switch and installed in the
cable section,
the vacuum insulated switchgear 1is 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

the connection members of faultless panels adjacent to a faulty

panel when the faulty panel occurred.

2. The vacuum insulated switchgear according to claim
1, wherein the bus recovery member comprises an elastic cable

and cable adaptors provided at both ends of the elastic cable.

3. The vacuum insulated switchgear according to claim

1l or 2,



2. The vacuuminsul ated swi tchgear according to claim 1, wherein the bus
recovery nenber conprises an elastic cable and cable adaptors provi ded at
both ends of the elastic cable. 3. Thexyacuum i nsul ated sw t chgear according
toclaim 1 or 2, 23 wherein an internal conductor of the bus recovery
menber is covered with a solid insulation material. 4. The vacuum i nsul at ed
sw tchgear according to any one of clains 1 to 3, wherein a |length of the
bus recovery nephereiis Setinternhe tonguerot@T the caneetobeth regseof t he
panel s placed side by side in the horizontal direction. 5. The vacuum

i nsul at ed iswicbeagear waetoadisig ildo iasylane onomatkaiiags .1 to 4, wherein the bus
is a solid insulation bus. 6. The vacuuminsul ated switchgear according to
claim 1, further conprising an air insulated switchgear including a swtch
part having breaki ng and di sconnecting functions, and a bus connected to
the switch part4.wheteivaddugn dohbelatad ofi ddieydarsaconnathyng aryhate whi ch

is connected with the bus recovery nenber at one end is connected to the
bus of thefaicnaimsullated 33w t chgear. 7. The vacuum i nsul ated swi t chgear
according to claim 6, wherein the other end of the bus connection nenber is
connect ed 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.

5. The vacuum insulated switchgear according to any one
of claims 1 to 4,

wherein the bus is a solid insulation bus.

6. The vacuum insulated switchgear according to claim
1, further comprising an air insulated switchgear including
a switch part having breaking and disconnecting functions, and
a bus connected to the switch part,

wherein the other end of the bus connecting member which
is connectedwith the bus recovery member at one end is connected

to the bus of the air insulated switchgear.

7. The vacuum insulated switchgear according to claim
6, whereintheotherendof thebusconnectionmember is connected
to a naked bus conductor of the air insulated switchgear through

a connection conductor.

8. The vacuum insulated switchgear according to claim



to a naked bus conductor of the air insulated swtchgear through a
connection conductor. 8. The vacuum i nsul ated swi tchgear according to claim
24 6 or 7, wherein the other end of tie bus connection nenber is provided
with an air insulation term nal which has a frilled structure nmade of an
insulation material on a peripheral surface of the internal conductor.

6 or 7,

wherein the other end of the bus connection member is
provided with an air insulation terminal which has a frilled
structuremade of aninsulationmaterial on a peripheral surface

of the internal conductor.



