1 Title of the invention: VACUUM | NSULATED SW TCHGEAR Cd aimof priority: 5
The present application claimpriority from Japanese application serial No.
2006- 22532, filed on January 31, 2006, the content of which is hereby
incorporated by reference into this application. Field of the invention: 10
The present invention relates to a vacuuminsul ated sw tchgear, and nore
particularly to a vacuuminsul ated swi tchgear suitable for electric power

di stribution equipnments. Related art: 15 In the electric power distribution
equi pnents, closed type sw tchboxes (so called swtchgears) conprising a
vacuum cTitlewftheinyvertiens or br eaki ng load current or fault current, an
earthing switch and a disconnecting switch, both for protecting safety of
wor ker s, VACGRHIMNINSULATED SWiTgHGEARr k vol t age and current and a
protection relay. 20 In the switchgears of this type, wiring patterns of
power cables for the switchgear in a site of installnent has not
sufficiently been considered. Thus, it has been desired that the

ar r angengimadf griogitygW t chgear is f1 exi bl y dealt with a wring pattern. In
order to solve the problem there is a technol ogy discl osed |n pat ent

e one éﬁ@@érﬁ'ébp?icgﬁéﬁﬁiai@?rﬁh nnectJEr?F%degegp?ﬂ?m eé N o 2t5he

vacuum contain wth'term na wth conduct ors,

Fer M 564 20855k B 4ty 1 SIS oIS W el O deal W L the

WI ring pattern
incorporated by reference into this application.

Field of the invention:
10 The present invention relates to a vacuum insulated switchgear, and more
particularly to a vacuum insulated switchgear suitable for electric power

distribution equipments.

Related art:

15 In the electric power distribution equipments, closed type switchboxes (so
called switchgears) comprising a vacuum circuit breaker for breaking load
current or fault current, an earthing switch and a disconnecting switch, both for
protecting safety of workers, a sensor for detecting network voltage and current
and a protection relay.

20 In the switchgears of this type, wiring pattermns of power cables for the
switchgear in a site of installment has not sufficiently been considered. Thus, it
has been desired that the arrangement of the switchgear is flexibly dealt with a
wiring pattern. In order to solve the problem, there is a technology disclosed in
patent document No. 1 wherein a plurality of switches is disposed in a molded

25  vacuum container with terminals for connecting with outside conductors, the



(Patent docunent No. 1) Japanese patent | aid-open 2000-306474 (Fig. 31,
Fig.32) 5 Sunmary of the invention: In the sw tchgear nentioned-above, an
arrangenent of the vacuum container for enclosing the plural switches in a
casing with a door, bus-bars and powdr cables is capable of being changed
in the casing in accordance with the 10 various wiring patters. In the
above-nentioned prior art, which deals wwth a wiring pattern case where the
power cables are introduced upwardly of the casing and another wring
pattern case where the power cables are introduced downwardly of the

casi ng, terminalsthsing prairuded inctiitereptidirections sohas teadealgvitmthepwiting and 15
downwar d, opposite directions. That is, in a wiring pattern where the power
cabl e i s patterroprobéeinf rom t he | ower part of the casing, a nolded vacuum
container wherein a plurality of switches is accommpdated is arranged so

t hat novgPhent doctimehtNand) Jdpariesenritenolari-apen L0001IVB4TqFR). B1em and
bus-bars to which fixed contacts are connected are | ocated bel ow them On

t he ot hefjhgpd, in a wiring 20 pattern where the power cable is introduced
fromthe upper part of the casing, the nolded vacuum container wherein a
plurality of switches is acconmpdated is located so that the novable
contacts and their operators are positioned at wupper positions and the

bus- bars . fixed contacts are positioned at |ower positions.
In deali é@wgﬁ}ﬁﬁgg\?\?%]ﬁgkpatter ns where the power cables are 25 introduced
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power cables is capable of being changed in the casing in accordance with the
10  various wiring patters.
In the above-mentioned prior art, which deals with a wiring pattern case
where the power cables are introduced upwardly of the casing and another
wiring pattern case where the power cables are introduced downwardly of the
casing, the switchgears are accommodated in the casing in upward and
15 downward, opposite directions. That is, in a wiring pattern where the power
cable is introduced from the lower part of the casing, a molded vacuum container
wherein a plurality of switches is accommodated is arranged so that movable
contacts and their operators are located above them and bus-bars to which fixed
contacts are connected are located below them. On the other hand, in a wiring
20  pattern where the power cable is introduced from the upper part of the casing,
the molded vacuum container wherein a plurality of switches is accommodated
is located so that the movable contacts and their operators are positioned at
upper positions and the bus-bars connected to the fixed contacts are positioned

at lower positions. In dealing with the wiring patterns where the power cables are

25 introduced from the upper positions of the casing, the single vacuum container



bus-bars are positions at upper positions. If the wring patters of the
power cables in installation sites are previously 5 known, there are no
probl enms of connection between the power cables and sw tchgears. However,
the wiring patterns may sonetines be 8uddenly changed. Accordingly, the
arrangenment of sw tchgears nust be re-studied in such cases. For exanple,
If the swtchgears are constituted by reversing them 1o up-and-down,
supporting structures for the switchgears in the casing, an arrangenent of
the operators for the switches due to affects by gravity, etc nust be

I nvest i gaherkin Aplaralipsol switchesys eccommddated isspositioread sb thatdhsw t chgear s
woul d be delayed due to tine |apse for the investigation. The delay of the

i nst al | afriovablegoritead dnd thék opevatbrsarpposifishdd gt IBee posiigndapduraki vity at
the sites is retarded remarkably. The present invention has been

acconpl i pheBaRagRbOdtidRCataliDer pRRtiepsound. One of objects of the present
I nvention 1s to provide a vacuum insulated switchgear being downsized with
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i nsul ated 25 swi tchgear being downsized with high reliability, a case for

the swit ‘being 4 not enlarged in a direction of its height at the

installation sites. In order to achieve one or nore of the objects, the
vacuum i nsuscerdingly, the arrangement of switchgears must be re-studied in such

cases. For example, if the switchgears are constituted by reversing them

10  up-and-down, supporting structures for the switchgears in the casing, an
arrangement of the operators for the switches due to affects by gravity, etc must
be investigated.

As a result, completion of installation of the switchgears would be delayed
due to time lapse for the investigation. The delay of the instailation may lead to

15  power supply in the sites and productivity at the sites is retarded remarkably.
The present invention has been accomplished based on the above
background. One of objects of the present invention is to provide a vacuum
insulated switchgear being downsized with high reliability, which can deal with
the wiring patterns of the power cables in the installation site of the switchgears
20  with flexibility, without changing the arrangement of the switchgears.

Another object of the present invention is to provide a vacuum insulated
switchgear being downsized with high reliability, which is capable of measuring
electric power.

A further object of the present invention is to provide a vacuum insulated

25  switchgear being downsized with high reliability, a case for the switchgear being



swi tchgear of the present invention conprises a case constituted by a switch
section, a bus-bar section, the sections being partitioned by an earthed
netal 5 plate, and a power cable section, a vacuum doubl e break sw tch
having a breaking and di sconnecting ffunction di sposed to the switch
section, an operator for switching the vacuum doubl e break switch, a
bus-bar disposed in the bus-bar section of the case, and a term nal

i ntroduced into the power cable section positioned at a rear side of the
case, one end of the termnal, being connected to 1o the vacuum doubl e break
swi t ch afat enlargadiara disacting efjts heidhbaldhedngiplation $ites. cabl e secti on,
wherein the power cables are arranged so that the cables are capable of
bei ng dr awn IB@rdertoachieve ene appwre of thacebjentsathe vasum inswatedon,  wi t hout
changi ng the positions of the vacuum double break switch. 15 Brief

descri pt switchdearhof thie pvésend inveingion Icomprisesraosaseseanstitutal] byl alewitclew of a
vacuum i nsul ated switchgear applied to a feeder panel. Fig.2 is a cross

sect i onakeéticanta busbaofedtion, tracsestionshding pdrttiontd bhyear easthedvmetal Fig. 1,
applied to the feeder panel. 20 Fig. 3 is a cross sectional perspective view

of the vaRinanda pode?dabdativacavaslimiddublébeeaklswitdiPhadiflgleo t he feeder
panel. Fig. 4 is an electric circuit of the vacuuminsul ated sw tchgear

shown i ”PFééking é?d g%bhﬁs%ﬁr@ %%tiﬁﬁ%ﬁ‘}igs@&ﬁ‘@kh? Sivfleh §ebtﬁ3r?}_a¥ﬁ?]ﬁér§ﬁir Cross

sectional view o swtch tor the vacuuminsulated 25 sw tchgear shown in
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vacuum i nsul'a SW tchgear _ Cross sectional
side vi e\éve&fonaofvtﬁg%% bl 8rd’ la%ﬁ%in%“nttrco%%g& irﬁfo the power cable section

positioned at a rear side of the case, one end of the terminal being connected to
10 the vacuum double break switch and the other end being the power cable in the

cable section, wherein the power cables are arranged so that the cables are

capable of being drawn out in any of an upper direction and lower direction,

without changing the positions of the vacuum double break switch.

15  Brief description of the drawings:
Fig. 1 is a cross sectional side view of a vacuum insulated switchgear
applied to a feeder panel.
Fig.2 is a cross sectional front view of the vacuum insulated switchgear
shown in Fig. 1, applied to the feeder panel.
20 Fig. 3 is a cross sectional perspective view of the vacuum insulated
switchgear shown in Fig. 1, applied to the feeder panel.
Fig. 4 is an electric circuit of the vacuum insulated switchgear shown in Fig.
1, applied to the feeder panel.
Fig. 5 is a vertical cross sectional view of a switch for the vacuum insulated

25  switchgear shown in Fig. 1.
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another enbodrnent applred to the feeder panel. 5 Fig. 8 is an electric
circuit of the vacuuminsul ated sw tchgear shown in Fig. 7, applied to the
feeder panel. Fig. 9 is a cross sectional side view of a vacuum insul at ed
swi tchgear of another enbodinment, applied to a feeder panel. Fig. 10 is a
cross sectional side view of a vacuuminsul ated switchgear of 10 another
enbodi nent, applied to a feeder panel. Fig. 11 is a cross sectional side
view of a vacuuminsul ated swi tchgear of another enbodinent, applied to a
feeder neter panel. Fig. 12 is an electric circuit of the vacuum i nsul at ed
sw t chgear $Higvisian énlgrgediferspeciiveadewmf tine siviteld éor thetvacuparinsulated Fig. 13
Is a cross sectional side view of a vacuuminsul ated switchgear of another

enbodi rregmtcwgugﬂsﬁ@mnageeder neter panel. Fig. 14 is a cross sectional
si de vi ew of bus-bar separation unit that uses a vacuum i nsul ated

swi t chgear gfig trhe a)eeeergectuaﬁema@meua@pé VEEUUA iRslith@iangvitthgebr of he feeder
panel or a feeder net er panel . 0 15 is a cross sectional front view of

a bus-bag,sen f‘bﬁ’rﬂo@ﬂnéﬁf éepcf;"@@t ?eec?ert’g%?r%*‘.m i nsul ated swi tchgear of the
0

present i1 nvention din t he feeder panel or feeder
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another embodiment, applied to a feeder panel.
Fig. 10 is a cross sectional side view of a vacuum insulated switchgear of
Vo 10 anether embodiment, applied to a feeder panel.
Fig. 11 is a cross sectional side view of a vacuum insulated switchgear of
another embodiment, applied to a feeder meter panel.
Fig. 12 is an electric circuit of the vacuum insulated switchgear shown in Fig.
11, applied to the feeder meter panel.
15 Fig. 13 is a cross sectional side view of a vacuum insulated switchgear of
another embodiment, applied to a feeder meter panel.
Fig. 14 is a cross sectional side view of a bus-bar separation unit that uses a
vacuum insulated switchgear of the present invention, applied to building up of
the feeder panel or a feeder meter panel.
20 Fig. 15 is a cross sectional front view of a bus-bar separation unit that uses
a vacuum insulated switchgear of the present invention, applied to building up of
the feeder panel or feeder meter panel.
Fig. 16 is an electric circuit of a bus-bar separation unit that uses a vacuum

insulated switchgear of the present invention shown in Fig. 14, applied to

25  building up of the feeder panel or feeder meter panel.



5 a netal case having a switch section, a bus-bar section and a cable
section, each being portioned by an earthed netal plate; a vacuum doubl e
break switch having breaking and di sconnecting function, which switch is

di sposed in the switch section of theécase; an operator for opening and

cl osing the vacuum doubl e break switch; 10 a bus-bar disposed in the
bus-bar section; and a termnal introduced into the cable section, one end
of which is connected to the switch and the other end is connected to the
cable in the cable section, the cable being |ocated at the rear end of the
case to be connected to the cable in the cable section, and a transforner
for measuring, connected to the termnal in 15 the cable section by neans of

a fuse wieitsiled déstriptionsf tigrivehtioti sposed bel ow the bus-bar section of the
case. In order to achieve one or nore of the objects, the vacuumi nsul at ed

swi t chgear |aforiBetdPaEH6V ohd 68 Mdrelbf EREBbjeTss tife GASQUMRANsIMEted SW t ch
section, a bus-bar section partitioned fromthe switch section by an

eart hed Wt%%&%ﬁhéﬂ)ﬁes&ﬁ.i@&ﬁ?h onfride@™ @ vacuum doubl e break switch

di sposed I n e switch section of the case, having breaking and

di scopnect i f L.an. : i 1 : - bar

di spoged i n%wg@&%?%&avg‘@c{flg@ﬁ?ﬁ gécz'icg{’ea?@gﬁg%ll %%éfogﬁaﬂ\%tc\%ﬁiec%éﬁéﬁbonnect ed
to the switch and the other end. s 7 .introduced into a position |ocated in
a rear eff° Pe{%p%geeérl?a A eAthGL el RIE cable in the cable section: and
a |l ow vol tage control E‘ecti 0 en e gase.

di.sposed bel ow a front d of t
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which switch is disposed in the switch section of the case;
an operator for opening and closing the vacuum double break switch;
10 a bus-bar disposed in the bus-bar section; and

a terminal introduced into the cable section, one end of which is connected
to the switch and the other end is connected to the cable in the cable section, the
cable being located at the rear end of the case to be connected to the cable in
the cable section, and a transformer for measuring, connected to the terminal in

15 the cable section by means of a fuse wherein the transformer is disposed below
the bus-bar section of the case.

In order to achieve one or more of the objects, the vacuum insulated
switchgear of the present invention comprises a case having a switch section, a
bus-bar section partitioned from the switch section by an earthed metal plate and

20 a cable section;

a vacuum double break switch disposed in the switch section of the case,
having breaking and disconnecting function;

an operator for operating the switch;

a bus-bar disposed in the bus-bar section;

25 a terminal one end of which is connected to the switch and the other end is



5 vacuum doubl e break switch being downsized with high reliability is

provi ded wherein a circuit breaker and di sconnector are unified in the case.
Since the swtchgear can be installed, wthout changing arrangenent of the
switchgears, wth flexibility in accdr dance with wiring pattern of the
power cables in the installation sites, the installation can be conpl eted
within a short tinme and power 10 supply at the sites can be started quickly.
As a result, it is possible to contribute to increasing productivity at the
installation sites. According to t he vacuum i nsul ated swi tchgear of the

present intiedicedrnta a pP§'t'°Bé%‘"s'=|t%‘l’ & aseqi 9Nd abthe caRaand cornrdedde 1 t chgear

bei ng downsi zed with high reliability, which is capable of measuring

el ectri c Gebigein.thesablersedion; aedor di ng to the vacuuminsul ated swtchgear of
the present invention, it is possible to provide a vacuum i nsul at ed

swi t chgear baalovgvolmgmed)rztmj saction Hispbsead beldw biftont enddiaflihé caset necessary to
change a size of the case in its height. 20 Preferred enbodi nents of the

i nvention: | nAddoedihgltd tive nacuume insadatechswitthebedf thel grebgetanveritidr) theor esent
invention wll be explained in detail by reference to drawings. Figs. 1 to

3 shoyw araeqtedididng bﬁéaktthngdomiz@tdamtwgrpﬂwaamty iBRbligedt o f eeder
panels. Fig. 1 is a partially broken-away cross sectional view of 25 a side

view of riff 4 Elﬂﬂ.ﬁ%reaﬁbﬂan@ dis%oﬁnéét%%ré’ hﬁWerln ilft? caYh [ShES fe Shown in 8

Fig. 1, and Fig. |saperspect|ve view. In these figures, case 1 of the

vacuum eiahakackait b AR, U 8§ﬁ?59?d'”€%ﬁ5*’989”en‘?ga S
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installation sites, the installation can be completed within a short time and power
10  supply at the sites can be started quickly. As a result, it is possible to contribute
to increasing productivity at the installation sites.
According to the vacuum insulated switchgear of the present invention, it is
possible to provide a vacuum insulated switchgear being downsized with high
reliability, which is capable of measuring electric power.
15 Further, according to the vacuum insulated switchgear of the present
invention, it is possible to provide a vacuum insulated switchgear being
downsized with high reliability, which is not necessary to change a size of the

case in its height.

20  Preferred embodiments of the invention:
In the following the vacuum insulated switchgear of the present invention
will be explained in detail by reference to drawings.
Figs. 1 to 3 show an embodiment of the vacuum insulated switchgear
applied to feeder panels. Fig. 1 is a partially broken-away cross sectional view of

25 a side view of the switchgear; Fig. 2 is a front view of the switchgear shown in
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The bus-bar section 1 a is positioned at the center of the case 1. The
swtch section 1b is positioned above the bus-bar section la. The cable
section 1c is positioned at the rear side of the case (left side in Fig.

1). The lower voltage control sectiorf1 d is positioned at the front side
of the case 1 (right side in Fig. 1). 10 The space for the neasurenent is
posi tioned bel ow the bus-bar section la. Solid-insulated bus-bars 5 for
there phases are arranged in the case 1 in parallel with the front face.
The bus-bars 5 are of gas-less by solid insulation so as to secure its easy
hand! i ng Fd@d!;Arcelrig. 3Thamerspectivervigeln thase figuras, case 1fdhe yacuum a vacuum
doubl e break switch 8 of 3-positions type (vacuum a 15 breaki ng and

di sconnednsulgtedviwitohgesar bas EES-@@s section ] akwilthesentioak! bs wablensastish, 1¢, an
earthing switch (ES) 9, a voltage detector (VD) 10 and an operator 11. The
vol t age deweoltage tonttel sxttionclat amdagpaee deddr mstaliationada transfannemfodegree i n
t he vacuum cont ai ner thereby to i nprove nai ntenance and i nspection. There
are arr angéessuramiche, theketiGieecahdBpace bbing patiiomed with dnosartisineetaing the 20
cabl e introduced into the cable section 1 ¢, which termnal is connected to
the §i xgfptgont act of the vacuum doubl e breaking switch 8 of 3 positions
type (vacuum doubl e breaking three positions type breaking and

?Lflfn"ﬂglecéé?ﬁ;e B bR SBOn, 12 T RO 7 e ot hERERE, TRt tTf’L ype
cal o 3. Sprton dfits Bosiiohtd Bkt B phirber Satin, 1A TTHECRRENENORILH o t o

| ower part of the . case 1. .The.Lransfo r. (CT.6 for systemprotection is
| ocat ed &?f’g'ioaggcﬂ’t?l?%éeartsé‘;‘?r%ﬁ\e %?ef@)’?‘rﬁ?Q%I"é)':d%n{)eip?i‘ﬁ”‘?rsvcﬁ{a@ﬁosed bet ween
the cable section. 1 ¢ and .the switch section, 1 b. The.low. voltage control
Sect | on FoRTPLSEHon {hRdwsiiones AlaS GoBbeitas e ease T (Hanesde in Plnalar | he
front face (right side in Fig. 1), considering )

- 10  The space for the measurement’is positioned below the bus-bar section 1a.

Solid-insulated bus-bars 5 for there phases are arranged in the case 1 in
parallel with the front face. The bus-bars 5 are of gas-less by solid insulation so
as to secure its easy handling and safety. There are arranged in the switch
section 1b a vacuum double break switch 8 of 3-positions type (vacuum a

15 breaking and disconnecting switch of three positions, double break switch BDS),
an earthing switch (ES) 9, a voltage detector (VD) 10 and an operator 11. The
voltage detector 10 detects corona generated by decrease in vacuum degree in
the vacuum container thereby to improve maintenance and inspection.

There are arranged in the cable section 1c the terminal 2a for connecting the

20 cable introduced into the cable section 1¢, which terminal is connected to the
fixed contact of the vacuum double breaking switch 8 of 3 positions type
(vacuum double breaking three positions type breaking and disconnecting
switch BDS), a T-type cable head 2 disposed rotatably to the terminai 2a, a
cable 3 connected to the terminal 2a by means of the T-type cable head 2, and a

25 transformer (CT) 4 for the sensors disposed to the cable 3. The cable 3 is



that the size of the case 1 is not made high at the installation site. The
| ow voltage control section 1 d is provided with a condenser 7 for
suppressing reduction in voltage due to | engthening of the cable. Fig. 4
shows an electric circuit of one enbod nent of a feeder panel to 10 which
t he vacuum i nsul ated swi tchgear of the present invention is applied. Next,
t he vacuum doubl e breaking swtch 8 of 3 positions type (vacuum doubl e

br eaki ng three positions type breaking and disconnecting switch BDS), the
earthing switch (ES) 9 and the voltage detector (VD) 10 disposed in the
switch sddfediiced iptothe gableisectian tgfram thelpwar eg th%%ﬁe 12 thereby to
unify the 15 switch section and downsize it. The unified swtch section has
a phase sepEhetrapsfosmen(C Ty & forgystamipsotectiamisclocated outaisecfdbet he front
face of the case 1. Shielding |layers are disposed between the switch

sect i ons temeinallda far gablesesnneclioviisidisposed behween the cable sectiordn ankde phases.
The outer face of the nolding is a conductive paint so as to earth the

swi t ch sdied switch Bectidry 1bOTIse ow eoltafeetonttal s2Gtidiwdahs positibnégbaidvethest ruct ure
of the unified switch section will be explained by reference to Fig. 1 and

Fig. 5. Tpermacyyin treas Panakdtise font Rcedright §deﬁ’@$id 119 NSorigidtirlgracuum
doubl e breaking three positions type breaking and disconnecting swtch BDS)

conpri seg hét tH8s mvaﬁﬁtc%bé'elrls%tfr\gsgdé‘grgﬁ’ht%ﬁe mmla%hrggﬁ Oseg%k%r two fixed

contacts 1 an e contacts th berng 10 I'n the vacuum

cont i i RofaSackih B HHLRaDH Vil SR PRV bIRLTRC ) 201, Ol
P TR TE CA LE  ALAL I
ot her rmvabll_elg_c 4 shg\?vtssén glegtnc circuit of one embodiment of a feeder panel to
10  which the vacuum insulated switchgear of the present invention is applied.
Next, the vacuum double breaking switch 8 of 3 positions type (vacuum
double breaking three positions type breaking and disconnecting switch BDS),
the earthing switch (ES) 9 and the voltage detector (VD) 10 disposed in the
switch section 1b are molded integrally with epoxy resin 12 thereby to unify the
15 switch section and downsize it. The unified switch section has a phase
separation structure, which is arranged to transverse the front face of the case 1.
Shielding layers are disposed between the switch sections thereby to prevent
accidents of short-circuit between the phases. The outer face of the molding is a
conductive paint so as to earth the switch section thereby to secure safety to
20 touching.
A detailed structure of the unified switch section will be explained by
reference to Fig. 1 and Fig. 5. The vacuum double breaking switch 8 of 3
positions type (vacuum double breaking three positions type breaking and

disconnecting switch BDS) comprises a vacuum container 80 having an

25 insulating cylinder, two fixed contacts 81 and movable contacts 82, both being



connected with each other by neans of a flexible conductor 85 reinforced
with netal such as stainless steel, which is not anneal ed at high
tenperature. A vacuum i nsul ated operatl ng rod 86 is connected to the

fl exi bl e conductor 85. The vacuum ind@l ated operating rod 86 is protruded
fromthe vacuum container 80 10 through a netal bellows 87 shown in Fig. 5
and is connected to an air insulated operating rod 88. The air insul ated
operating rod 88 is connected to an operating rod 111 being operated by an
operator 11. One of the novable contacts 82 and the other novable contacts
82 stop, easloseddnthe Masyyn contaiper8Q tareenstiggsidauble kreaking.el ectri c
conduction, an open position 15 Y2 for breaking current, and a di sconnector
posi tion Y3 ©Obe of wutixerhconinots81 at fighttsida in higpd ds OOBnemedétsz‘ile man from a
surge vol tage of thunders by operation of the operating rod 111. The
above- nehuseber® throughothefieeden88 aTthe oi@r fixed cohatatt abtie Igft side ivoFid. 4
breaking gap g2 at the open position Y2 and the di sconnecting gap g3 at the

20 br eakiiggomasdtéd enthé3caliie hehdr2 thrddgihefekaec8st act s keep a di sconnecting
gap g3 at the disconnecting position. The di sconnecting gap g3 is set to be

about 5two  tOABDS HEEmRVEBIE htS@R 82%rRPthasother KRRADIGMaRk®X afd stance. | f

there is a plurality (in the enbodi nent, the nunber Is tw) of the

Qe MBGERALPSec iy b iganct §telbiatludiad IRRYbAR AR eak, 10 0o
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contacts v%%:ugﬁsiﬁgtﬂgtee%tégeraﬁng rod 86 is protruded from the vacuum container 80
10 through a metal bellows 87 shown in Fig. 5 and is connected to an air insuiated
operating rod 88. The air insulated operating rod 88 is connected to an operating
rod 111 being operated by an operator 11.
One of the movable contacts 82 and the other movable contacts 82 stop, as
shown in Fig. 5, at a closed position Y1 for electric conduction, an open position
15 Y2 for breaking current, and a disconnector position Y3 for securing safety to
protect inspectors or repairman from a surge voltage of thunders by operation of
the operating rod 111.
The above-mentioned two movable contacts 82, as shown in Fig. 5, hold a
breaking gap g2 at the open position Y2 and the disconnecting gap g3 at the
20 breaking position Y3. Further, the movable contacts keep a disconnecting gap
g3 at the disconnecting position. The disconnecting gap g3 is set to be about two
times the breaking gap g2 so as to keep the contact distance. If there is a
plurality (in the embodiment, the number is two) of the disconnecting gaps g3

each being set to be about two times the breaking gap g2, a multistage

25 insulation is realized.



I nsul ati on between contacts at breaking > insulation between contacts of
earth switch According to this nethod, an accident in the main circuit
havi ng three phases of the systemis controlled to one line earthing

t hereby to prevent propagation of 1o flhe accident. The air insul ated
operating rod 88 is covered with rubber or netal bellows thereby to be

I sol ated from at nosphere. Accordingly, the air insulated operating rod 88
mai ntains insulation reliability for a long service tinme. As shown in Fig.
1, the earthing switch (ES) 9 conprises a vacuum 15 container 91 with an

i nsul ati ng cyinsuldton batwésrephases wonade by solid cnadinganstlation dedelatiéd and
fixed in the vacuum contai ner 91, and a novabl e contact 93. The novable

cont act 9detweewtheecoridctsds hiere/by airinsuistiorn tadd thpooatac distadc®dnd The
vacuum i nsul ated operating rod 94 is protruded fromthe vacuum contai ner

thr ough t hemmiralf pefld sreschimgeRdAtsoditiyechedsthactare, s flvWing operating rod
112. 20 The above-nentioned vacuum containers 80, 91 and an operating rod

are made r&%tiéﬁﬁigl:g)@élﬁze%tiﬁ@dlaﬁ& haRRGNE ecol ogi cal protection. Further, the

novabl e cont act IS connected to a conductor (not shown). Next, sw tching
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Y2 for "breaking curren I sconnecti on posi securing
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detail by reference to Fig. 6. Constituting conponents for the operator 11
are fixedM¥#°H base nenber 113. The operator 11 conprises a first operating

mechani sm 200 for_ operating 5 the npvable contact 82 of the switch 8 to the
cl osed posi thespreingdrdhisiaethednan accident in the main circuit having three phases

of the system is controlled to one line earthing thereby to prevent propagation of
10 the accident.

The air insulated operating rod 88 is covered with rubber or metal bellows
thereby to be isolated from atmosphere. Accordingly, the air insulated operating
rod 88 maintains insulation reliability for a long service time.

As shown in Fig. 1, the earthing switch (ES) 9 comprises a vacuum

15 container 91 with an insulating cylinder, a fixed contact 92 connected to the
feeder 84 and fixed in the vacuum container 91, and a movable contact 93. The
movable contact 93 is connected to the vacuum insulated operating rod 94. The
vacuum insulated operating rod 94 is protruded from the vacuum container
through the metal bellows 95 and is connected to an insulating operating rod 112.

20 The above-mentioned vacuum containers 80, 91 and an operating rod are made
of stainless steel to improve ecological protection. Further, the movable contact
93 is connected to a conductor (not shown).

Next, switching of the switch 8 to the closed position Y1 for conduction, the
open position Y2 for breaking current and the disconnection position Y3 for

25  securing safety of inspectors or repairmen from surge voltage due to thunders



position Y2, a second operating nechani sm 300 for operating the novabl e
contact 8 to the open position Y2 and the disconnecting position Y3, and a
third operating nechanismfor operating the novable contact 93 of the
earthing switch 9. 10 At first, a strugture of the first operating
mechanismis explained by reference to Figs. 1 and 6. In Fig. 6, the
support nenber 113 supports a first shaft 201 so as to swing. As shown in
Fig. 1, three levers 202 are fixed in the axial direction of the first
shaft 201. The tip sides of the | evers 202 are connected to the operating

rod 111. FRndtheropepater ¢ndnatfopdratekitha ieasthitid switch © awlebe 20Blaised inxgstal n an
opposite 15 direction with respect to the levers 2, as shown in Figs 1 and

6. As showy rieferbhée tdFid. 1B | ever 203 is connected to a driving shaft 206 of
an electrirc magnet 204. A novable iron core 207 with a T-shape in a

secti onal ar egondiufitg ESmbBnés B I ISkral' (1 ZMYxeh BlbE hichipéior e 208

fixed to the suppor 3 1s arranged aroun novable 1ron core
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operating rod 13 209 by virtue of attractive force between the coil 209 and
t he per nafontagi8dadbe opep pasdion: Weé apg\ihe discepneeling positien ¥, andta thid cl osed
position Yl. Particularly, an attractive force of the permanent magnet 210,
a so- cal | epenatingemiechanisahior operatingi theanpvalye dontact A3 of dmbedithisgt . 5 Then, a
structure of the second operation nechanism 304 for switching the
switch 9.
10 At first, a structure of the first operating mechanism is explained by reference
to Figs. 1 and 6. In Fig. 6, the support member 113 supports a first shaft 201 so
as to swing. As shown in Fig. 1, three levers 202 are fixed in the axial direction of
the first shaft 201. The tip sides of the levers 202 are connected to the operating
rod 111. Further, one end of the first shaft 201 lever 203 is fixed in an opposite
15 direction with respect to the levers 2, as shown in Figs 1 and 6.
As shown in Fig. 6, the lever 203 is connected to a driving shaft 206 of an
electric magnet 204. A movable iron core 207 with a T-shape in a sectional area
is fixed to the driving shaft 206. A stator iron core 208 fixed to the support
member 113 is arranged around the movable iron core 207. A coil 209 and an
20 annular permanent magnet 210 are disposed in the stator iron core 207. A trip
spring stopper 211 is disposed at the opposite side of the driving shaft 206 with
respect to the lever 203. A trip spring 212 is disposed between the trip sprni
stopper 211 and the stator iron core 208.

The electric magnet 205 keeps a force against accumulated force of a

25  contact spring disposed to the trip spring 212 and the air insulated operating rod



novabl e contact 82 to the open position Y2 and the disconnecting position Y3
wll be explained by reference to Fig. 6. Alever 301 is fixed to a mddle
point in the lengthw se direction of the first shaft 201 above the support
menber 113. An interlock pin 302 is dl¥sposed. A roller 303 contacts with
the interlock pin 302. The 10 roller 303 is disposed rotatably at one tip
side of the crank lever 304. The crank Ilever 304 is supported to the | ower
face side of the support menber 113 to be able to swing. The driving shaft
306 of the electric magnet 305 is connected to the other tip of the crank
| ever 3042091y vintve:bf attiactive farce bedweer tha ceitl2@Dand éhelpeimnagestmagneta 15
stator iron core 308 is arranged around novable iron core fixed to the
support n2hBerhehitBe rowakieicbpta@d82 i8S heldsatdha cicsegqubsitipeY 1 sPddicalztyl, ower
side in the stator iron core 308. A return spring 311 is disposed between

t he novabkge attradtivedorce e petmahentinagnet 21Mm secallédhagheticaseke- ment i oned
magnets 305 drives the novable iron core 307 in 20 upward and downward

di rect i ongysibpistdispleped i HPembblingés, excited. According to this nmovenent,
t he crank ¥ever 304 swings. By this swing of the crank | ever 304, a contact

POSi 01 betmaen aldich Rt kepbriy BBgRBH rhoiHaRiisrAba for SHREARY ko prevent

swi ng of the lever 203 around t st shaft, or causes t 203 to
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P o Eiesriock pin 302 tisposed. A rollor 303 Bontacts with The niariock pin 802, Ther ' ' M9
10 roller 303 is disposed rotatably at one tip side of the crank lever 304. The crank
lever 304 is supported to the lower face side of the support member 113 to be
able to swing.
The driving shaft 306 of the electric magnet 305 is connected to the other tip
of the crank lever 304. The movable iron core 307 is fixed to the driving shaft. A
15 stator iron core 308 is arranged around movable iron core fixed to the support
member 113. Two coils 309, 310 are arranged upper side and lower side in the
stator iron core 308. A return spring 311 is disposed between the movable iron
core 307 and the stator iron core 308.
The above-mentioned magnets 305 drives the movable iron core 307 in
20 upward and downward directions when the coils 309, 310 are excited. According
to this movement, the crank lever 304 swings. By this swing of the crank lever
304, a contact position between the interlock pin 302 and roller 303 is changed
to prevent swing of the lever 203 around the first shaft, or causes the lever 203

to swing. Thus, the movable contact 82 of the switch 8 is held to the open

25  position Y2 because the movement of the movable contact 82 from the open



contact 93 of the earthing switch 9 is explained by reference to Fig. 6. The
support nenber 113 supports the second shaft 401 bei ng capabl e of sw ngi ng.
As shown in Fig. 6, three levers 402 are fixed in the axial direction of the
shaft 401. The tip sides of the leverkt 402 are connected to the operating
rod 112. The 10 lever 403 is fixed to the second shaft 401 in an opposite
direction of the lever 402 as shown in Fig. 6. As showmn in Fig. 6, the
driving shaft 406 of the electric nagnet 405 is connected to the |ever 403
t hrough the connecting menber 404, The electric magnet 405 has the simlar
st r uct ur epesitiond 2dodbe discomagaiian postien Yihe ragrigieshandtet mevement frem
operati ng nechani sm 200; the driving shaft 406 of the electric nagnet 405

i s connectpen positins Yibtoatheaiscarmectior positioniYhbecames gpssibleTAdat isat or i ron
core 408 fixed to the support nenber 113. A spring for breaking current is
arranged thissimdctureisna fiegh irderioclomechani$fvbefiWeencibiel op&diSpasitibri W2 arainnul ar

per manent nmagnet 410 are disposed in the inside of the stator 408, A 20

spring f ofhebdisedmriattion gosition ¥3 df tHeomedabletouesctigPeofthatstvitchren core 408 and
the |ower face of the support nenber 113. A second interlock nmechanismis

di sposgd bet g dtlife b Erﬁr@@ﬁér;ﬁiiw?noerdﬁ%@ﬁHﬁ@f&PQﬂ&fatihgglgfﬁ{d\}Hb@ switch 9

and the second Interlock nechanis swi tching the no e contact 82 of
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the swit CQO% .STfilentiE) g%e%pc()afr%he levers 402 are connected to the operating rod 112. The
10 lever 403 is fixed to the second shaft 401 in an opposite direction of the lever
402 as shown in Fig. 6.
As shown in Fig. 6, the driving shaft 406 of the electric magnet 405 is
connected to the lever 403 through the connecting member 404, The electric
magnet 405 has the similar structure of the electric magnet 205 of the
15 above-mentioned first operating mechanism 200; the driving shaft 406 of the
electric magnet 405 is connected to the movable iron core 407 with a T-shape.
The stator iron core 408 fixed to the support member 113. A spring for breaking
current is arranged around the movable iron core 407. The coil 409 and the
annular permanent magnet 410 are disposed in the inside of the stator 408, A
20  spring for breaking current is disposed between the stator iron core 408 and the
lower face of the support member 113,
A second interlock mechanism is disposed between the third operating
mechanism 400 of the earthing switch 9 and the second interlock mechanism for

switching the movable contact 82 of the switch 8 to the open position Y2 and the

25  disconnection position Y3.



position Y2 for breaking current, the second interlock mechani sm makes the
novabl e contact 93 in the earthing swwtch 9 inpossible to contact with the
fixed contact. Furthernore, when the novable contact 93 is in contact with
the fixed contact of the earthing swifeh 9, the second interlock mechani sm
makes the 10 electric nmagnet 205 in the second operating nmechani sm 300

I npossi ble to work. For exanple, the second interlock nmechani smconprises a
pin 412 disposed to the lower end of the driving shaft 406 of the electric
magnet 405 in the third operating nechani sm 400, a shaft 413 di sposed in
parallel wth Eheesemdnwrgn&memism makesl thaanoahle eontast 98|addhe i ¢ nagnet
305, a lever (not 15 shown) connected to the | ower end of the driving shaft
306 of theaehagswitchn@possible3ocantadt wathsthedixdd apetant bydheetdcnic magnahd a

| ever 414 engaged with the pin 412, disposed to the shaft 413. An

enbodi neny06fwidretheanouablercontadt &2 iahé sivitehis of theldisgoreeetion ipogitiohi on,
which is applied to a feeder panel will be explained by reference to Figs. 1

to 6. 20\Aenfoapﬁétéémqwg?bectbb@oﬁmpwnﬁemggéiagﬁsuﬁéeimth 8 stivhlagh 8 is set to

the open position Y2 breaking current, the |lever 203 in the first _
oper 2110 RS ANGEORNER 196 HESaBiE BbAbbem REniisdh Ak Hps, o Tect ] or
Force, Of  RUSHbR R B Hhdlhofd Bulin e Seiah AR BERERFRRE 132 %52
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position Y2 for 5 breaking current to the disconnection positionY3 for
pr ot ect i n§ontashetihgreartling switch 9, the second interlock mechanism makes the
10  electric magnet 205 in the second operating mechanism 300 impossible to work.
For example, the second interlock mechanism comprises a pin 412
disposed to the lower end of the driving shaft 406 of the electric magnet 405 in
the third operating mechanism 400, a shaft 413 disposed in parallel with the
second shaft 401 to the lower end of the electric magnet 305, a lever (not
15  shown) connected to the lower end of the driving shaft 306 of the electric magnet
305 in the second operating mechanism, and a lever 414 engaged with the pin
412, disposed to the shaft 413.
An embodiment of the vacuum insulated switchgear of the present invention,
which is applied to a feeder panel will be explained by reference to Figs. 1 to 6.
20 In a state where the movable contact 82 in the switch 8 is set to the open
position Y2 for breaking current, the lever 203 in the first operating mechanism
200 is given a rotation force in a clockwise direction around the first shaft 201 as
a fulcrum in Fig. 1, by means of the return force of the trip spring 212 in the first

operating mechanism.

25 As a result, the pin 302 for interlock, disposed at the tip of the lever 301



repai rmen from surge voltage such as thunders. Next, operation (closing
operation) fromthe open position Y2 to the closed position Y1 by neans of
the first operating nmechanism 200 will be explained. Wen current is
supplied to the coil 209 of the electril@ magnet 205 in the first 10
operating nmechanism the driving shaft 206 noves upward in Fig. 6. By the
upward novenent of the driving shaft 206, the | ever 202 sw ngs anticl ockw se
direction in Fig. 1 around the first shaft 201 as a fulcrumto nove the
novabl e contact 82 towards the closed position Y1. In the closed state, the
trip spri mgngtitetingithie secorxt opanating gnesranism sootacts pitbghe dop faceopfdheng
novenment. 15 By this closing operation, the pin 302 for interlocking remains
in a posi tauter perimhere of themollae3@3itad spdngipy @f theopint 302 inathealod®ase The rol | er
303 does not change its position by virtue of the return spring 311 in the

second opeliretticg, wikichangiven nteiratute ibrcatoftihe triyy sEintpR 1D assipprasséd has
been described, if the tgvmtch 8is in the clos rgjs?ar{gg t he s%[gond 20

oper at i ng THRE RaME m&@%mmmdvawcauaeﬁf@wtﬁalodeat;ﬁfénﬂﬁwmﬂﬂam smin view
of needs for safety so that operation by the first operating nechani sm 200
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magnetic ME'OB&'FH% "b%ﬁﬂ?a?féh? t’ﬂ@g ?Hﬁf" ‘%“G‘i B@leﬁe ‘t 206
noves

When current is supplied to the coil 209 of the electric magnet 205 in the first

10 operating mechanism, the driving shaft 206 moves upward in Fig. 6. By the
upward movement of the driving shaft 206, the lever 202 swings anticlockwise
direction in Fig. 1 around the first shaft 201 as a fulcrum to move the movable
contact 82 towards the closed position Y1. In the closed state, the trip spring 212
and contact spring are biased to prepare the opening movement.

15 By this closing operation, the pin 302 for interlocking remains in a position
remote from the outer periphery of the roller 303. The roller 303 does not change
its position by virtue of the return spring 311 in the second operating mechanism
and is kept at the original position.

As has been described, if the switch 8 is in the closed state, the second

20 operating mechaﬁism 300 constitutes a mechanical interlock mechanism in view
of needs for safety so that operation by the first operating mechanism 200
becomes impossible. That is, by the mechanical interlock, it is realized that when
"the movable contact is in the closed position, disconnecting operation becomes
impossible”.

25 Next, the operation from the closed position Y1 to the open position Y2



downward in Fig. 1 by virtue of accunulated force in the trip spring 212 and
the contact spring. By this dowward novenent of driving shaft 206, the

| ever 301 swings clockwise direction in Fig. | by neans of the first shaft
201 and |ever 203; this clockw se diré&ttion swing of the lever 301 is
suppressed by contacting 10 between the pin 302 for interlocking in the
second operating nechanismand the roller 303. As a result, the novable
contact 82 of the switch 8 is held at the open position Y2. Next, operation
fromthe open position Y2 to di sconnection position Y3 (disconnection

oper at i onfORSNIRG EPSEiONY by faeans elthadirsieneraling medbanisgpRAPvElibe 15 I n the
open state of the switch 8, if the upper coil 309 of the electric magnet 305
i s excite@xplai®eddriving shaft 306 noves upward agai nst the return spring
311. The upward novenent of the driving shaft swings the roller 303 in

anti cl ockwi seThedeoie2@9 ofitheyeleettio snagnet 205dn dmé fitst vperaidvy. mBgharmism 200 ng
novenment of the roller 303 in anticlockw se direction, a contact position

bet ween t keexditedIfa dirgctidll oppbsité aethiat of thecclbsiag operstionddIhembsscateenvar d.
As a result, the operating rod 111 noves upward by neans of the |ever 301,

first soahlagiRlicIsl diene berfidnatinashe 210/a litat 498 bAGhoShat 208 otk  ch 8

noves to the disconnection position Y3. In the disconnéction state,
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di sconnect.i.on osition,. a cl.osi operation becones | nmpossible". 5 Next,
oper at | on s GlackHISe SR NnG 91 s VPERD TS PepRTaSes BN chBlctngn v2

10  between the pin 302 for interlocking in the second operating mechanism and the
roller 303. As a result, the movable contact 82 of the switch 8 is held at the open
position Y2.

Next, operation from the open position Y2 to disconnection position Y3
(disconnection operation) by the second operating mechanism will be explained.

15 In the open state of the switch 8, if the upper coil 309 of the electric magnet
305 is excited, the driving shaft 306 moves upward against the return spring 311.
The upward movement of the driving shaft swings the roller 303 in anticlockwise
direction by means of the crank lever 304. By this swing movement of the roller
303 in anticlockwise direction, a contact position between the pin 302 for

20 interlocking and the roller 303 moves downward. As a result, the operating rod
111 moves upward by means of the lever 301, first sgaft 201 and lever 202 and
the movable contact 82 of the switch 8 moves to the disconnection position Y3.

In the disconnection state, the movable iron core 207 of the electric magnet
207 in the first operating mechanism 200 is present at a position lower than the

25 permanent magnet 210. Accordingly, if the coil 209 of the electric magnet 205 in



by neans of the second operating mechanismw ||l be explained. In the

di sconnection state, if the lower coil 310 of the electric nmagnet 205 in

t he second operating nechanism 300 is excited, the driving shaft 206 noves
upward and the crank | ever 304 swi ngs t#ockw se direction so that the roller
303 10 pushes up the pin 304 for interlocking, which is in contact with the
roller 303. As a result, the novable contact 82 of the switch 8 noves to

t he open position Y2. Next, if the novable contact 82 of the switch 8 is in
t he open position Y2 for breaking current, the |lever 414 of the second

i nt er | ock thexfitshnperatingguneernismi20Q isexgited 4heralisditihs swagnetic floxitbaer end of
the driving shaft 406 of the electric 15 nagnet 405 in the third operating
mechani smpassesthresgh the raovalpjermemt caré 207 ethulsi atrdctiventoncs isQiotwienlerated. novabl e
contact 93 becones inpossible. Wien the fixed contact 91 of the earthing

switch 9 ghadges igrdalized ehatrwivarb!'thenovaisé cBhtact Reinlthe @liscbhfiettiod he second
I nterl ock mechani smengages wth the pin 412 disposed at the | ower end of

the drivi passBal 4 clodhgPopératibh bebbmedlnipRgsidldon by the second operating
bl e. Further, when the novable contact 82 of the

mechani sm 300 1's inpossi _ ;o\ ( (
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mechani sm 200 and third operating nechanism 400 may be changed
appr opr i ateward Znd dhm crank leven 304 swingsfieskwise gdiseetiqroso Hialteeroller 398l oyed as
the first operating nmechani sm
10  pushes up the pin 304 for interlocking, which is in contact with the roller 303. As
a result, the movable contact 82 of the switch 8 moves to the open position Y2.
Next, if the movable contact 82 of the switch 8 is in the open position Y2 for
breaking current, the lever 414 of the second interlock mechanism engages with
the pin 412 disposed at the lower end of the driving shaft 406 of the electric
15 magnet 405 in the third operating mechanism. As a result, engagement of the
fixed contact 91 with the movable contact 93 becomes impossible.
When the fixed contact 91 of the earthing switch 9 engages with the
movable contact 93, the lever 414 in the second interlock mechanism engages
with the pin 412 disposed at the lower end of the driving shaft. As a result, the
20  operation by the second operating mechanism 300 is impossible. Further, when
the movable contact 82 of the switch 8 is in the disconnection position Y3 for
protecting inspectors or repairmen, the lever 414 in the second interlock
mechanism makes possible the movement of the pin 412 disposed at the lower

end of the driving shaft of the electric magnet 405. As a result, the closing of the

25 earthing switch 9 can be performed by the third operating mechanism 400.



200, other systens such as electric driving springs, etc may be enpl oyed.
According to the above-descri bed enbodi nent, when cables 3 are built in the
basenment of a building, the cable 3 is introduced fromthe | ower part of the
case | into the cable section 1 c at tih® rear side of the case 1; the cable
can be 10 connected by the T-shape cable head 2 to the termnal 2a for
connecting cables in the cable section 1 cat the rear side of the case 1. As
aresult, it is possible to provide a downsized, high reliability vacuum
doubl e breaki ng switchgear of three points type wherein the circuit

br eaker s and lditke ahoeedessribiéd podbedimant, e cdlse 303 isused fortthd seapndidut
rearrangi ng the swtches 8, etc. The switchgear can flexibly 15 be connected
and i nst aloperhting rdeehamgmvdd0) Toadb ralleni30Braniad sebstidutet wittss gahawitba sites.
Therefore, the installation is quickly conpleted thereby to start power

suppl y an@attiallg@irciial féren. tFurfHed! drrdMferRéMbfehé arst aperilg mebBanisrh 20091 8 show
anot her enbodi nent wherein the vacuuminsul ated sw tchgear of the present
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termnals 2a for cable, 25 connection,in the cgble section,1c.,20. In this
brbod ment - ACOIHRGAE thé BbRuS BRELHTHIL Db eiEnEen tabeg Al batine
connected to the term nal,  for cable connection, which are introduced into
the cabl thesbassmantola byilding thegablg dds itrodyeed frogn the lawes partefithe it i s
possible to provide a downsized vacuum doubl e breaking sw tchgear of three
poi nt s t ypass hintoHheicgble section 1¢ atthatreaesidetaidhe cageilt thsr eatle candied
di sconnectors in the case 1

10 connected by the T-shape cable head 2 to the terminal 2a for connecting cables

In these

in the cable section 1cat the rear side of the case 1. As a result, it is possible to
provide a downsized, high reliability vacuum double breaking switchgear of three
points type wherein the circuit breakers and disconnectors disposed in the case
1 are united, without rearranging the switches 8, etc. The switchgear can flexibly

15 be connected and installed in dealing with cable wiring patterns at installation
sites. Therefore, the installation is quickly completed thereby to start power
supply and to contribute to start the production as well.

Figs. 7 and 8 show another embodiment wherein the vacuum insulated

switchgear of the present invention is applied to a feeder panel. Fig. 7 is a

20 partially broken-away cross sectional view and Fig. 8 is an electric circuit. In
these figures, the same reference numerals designate the same members or
corresponding members to those in Figs. 1 to 4; thus, detailed explanation are
omitted. In this embodiment, two cables 2, which are introduced from the lower
part of the case 1 into the cable section, are connected to terminals 2a for cable

25 connection in the cable section 1c.



are united wthout rearranging the swtches 8, etc. As a result, the
switchgear can flexibly be installed in dealing wwth wiring patterns of the
cables for power transmission at the installation sites. Therefore, the
installation can be quickly conplet ed24nd power supply can be started
within a short tinme thereby to 10 contribute to the starting of production.
Fig. 9 shows a partially cross sectional view of still another enbodi nent
wherein the vacuuminsul ated switchgear is applied to a feeder panel. In
this figure, the s .reference nunerals as those ip Figs. 1 and 2 denote
the same  or Nt eRBOAUNSRY. ABBEILAS 1ibe PreKieus erahadiments dwP seblasss ar o
omtted. An 15 electric circuit of the switchgear is shown in Fi_g{. 4. In
this enbodrasanneetsd te dng termingl foneakla corpesticimvehieh appiatroghieed gftothe case
1 into the cable section 1 ¢, and the cable 3 is connected to cable

connect i orcableesedtionl 1at the reaesidelsf¢he ease dnAccordinghe dhis pefssithe ta- shape

cabl e head 2. According to this enbodi nent, as the sane as the previous
enbodi mentprovitle a2dowrdized vacueura doubld breakingeswitcHgeag of three palinte type s

i ntroduced fromthe upper side into the cable section 1c at the rear side
of thescasgthlhighhrelistsility aviferein thersireait drediers Bpdrtiscinridetors ik (fpeasapl e head
2 to cable connection termnal 2a in the cable section 1 c. It is possible

to provi dgyrg ypRua iRt R HHBISPHY SWiREHRAKS Ndc. A¥alrebaIeahe WWilthBbah
reliability, wherein the circuit breaker and the di sconnector 25 are

uni fi ed, \@ag,fl‘f@*lbhzB?{iﬁﬁag‘%d;ﬂbaéﬁlin?%i}tlfg@‘ﬁ}fp%ﬁérﬁs Fthé chbiesibr pblér

swi t chgear a exi e 1nsta ealTng Wth wring patterns at

e ! e e bR Sfes PR b Bl aE pEARALC S, o
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Fig. 9 shows a partially cross sectional view of still another embodiment
wherein the vacuum insulated switchgear is applied to a feeder panel. In this
figure, the same reference numerals as those in Figs. 1 and 2 dencte the same
or corresponding members; thus, the detailed descriptions are omitted. An
15  electric circuit of the switchgear is shown in Fig. 4.
In this embodiment, the cable 3 is introduced from the upper part of the case
1 into the cable section 1c, and the cable 3 is connected to cable connection
terminal 2a in the cable section 1¢ by means of the T-shape cable head 2.
According to this embodiment, as the same as the previous embodiment, if
20 cables 3 are built in the ceiling, the cable 3 is introduced from the upper side into
the cable section 1¢ at the rear side of the case 1; the cable 3 is connected by
means of the T-shape cable head 2 to cable connection terminal 2a in the cable
section 1c. It is possible to provide a downsized vacuum double breaking

switchgear with high reliability, wherein the circuit breaker and the disconnector

25  are unified, without rearranging the switches 8, etc. As a result, the switchgear



reduced. Fig. 10 shows a side view of a feeder panel to which the enbodi nent
of the present invention is applied. In this enbodinent, the sane reference
nunerals as those of Figs. 1 and 2 denote the sane or correspondi ng nmenber;
the 10 detailed descriptions are onmittéY. Fig. 8 shows its electric circuit.
In this enbodinent, two cables 2, which are introduced fromthe upper side
of the case 1 into the cable section 1 c, are connected to the cable
connecting termnal 2a in the cable section 1c by neans of the T-shape
cable head 2. According to this enbodinent, as the sane as in the previous
enbodi mentcan flexibly hednstalied indealipgaxitwinng patterns at the wtalladion sitest he cabl e
section 1c, are flexibly connected to the cable connecting termnal 2a, it
i s possi blTderefope,dhe destallatdoveasn be dompirtiadquinkly and canlstarfysupplgiagpdsi ti on
switch with high reliability, wherein the circuit breaker and the

di sconnectetectae power it the sitesttheratgste chntributé ho improvargredgcetivn.t he swi t ches,
etc. As aresult, the switchgear can flexibly be 20 installed within a short

period of tiAgcdrdindee!thisermbbdimdie, sihéeé Rer bepits fotfadcBmmogaiig the
transm ssion cables at installation sites. Therefore, the installation is

conpl esed ciieditie bagBidNt ba uing S Pet Hesdssthy ol borstRRYRh ARl O [ pr ove

productivity at the sites. Since it is not necessary to bui pits in the
basenent Qfq building, a 25 construction cost is reduced. 22 Figs. 11
and 12 show a teeder panel to which the vacuuminsul ated swi tchgear

accor 91 19, L9 AROLAShoRRIILT I B s S BRI RN BRH SRR R 57 e
P et e AR R b T e B Ry TS S bR g e
same or as those of Figs. 1 and 2 denote the same or corresponding member; the
10 detailed descriptions are omitted. Fig. 8 shows its electric circuit. In this
embodiment, two cables 2, which are introduced from the upper side of the case
1 into the cable section 1c, are connected to the cable connecting terminal 2a in
the cable section 1¢ by means of the T-shape cable head 2.
According to this embodiment, as the same as in the previous embodiment,
15 since the two cables 3, which are introduced into the cable section 1c, are
flexibly connected to the cable connecting terminal 2a, it is possible to provide a
downsized vacuum double breaking three position switch with high reliability,
wherein the circuit breaker and the disconnector are unified in the case 1,
without rearranging the switches, etc. As a result, the switchgear can flexibly be
20 installed within a short period of time in dealing with the wiring patterns of the
power transmission cables at installation sites. Therefore, the installation is
completed quickly thereby to start supply of electric power and to improve
productivity at the sites.

Since it is not necessary to build pits in the basement of the building, a

25 construction cost is reduced.



correspondi ng nenbers. In this enbodinent, a single phase w nding type
measurenment transformer (VT) 500 is disposed in the installation space 1 e
formed bel ow t he bus-bar section 1 a; the transformer 500 is connected to
the cabl e connection ternminal 2a 10 in2he cable section 1c by means of the
T-shape cable head 2. Further, the cable connection termnal 2a is
connected by neans of the T-shape cable head 2 to the cable 3 introduced
into the cable section 1c. According to this enbodinment, as the sane as in
t he previous gnbodi ment since the cable 3 introduced into the cable
section 1 ¢ f?@ﬁ\ {han o%?h%ﬁfesgeﬁﬂ@‘e'i%%‘é&bthf YapuuRR insiatedt ed to the
cabl e connection termnal introduced into the cable section 1lc at the rear
part of t Hwitthgeanacearding tenathereempodimaniiof the tyantier iappieeurig-ddubl e
break three position switch with high reliability, w thout rearranging of
t he swit clie@ side wiew of/a feedes panel for mdich thetvanuunsinsolated switchgeariof the short
time to thereby start the supply of electric power at the sites and

cont ri but epréfentanvertdioras appliegroigutiisits pleckio titaiit. In thesedapues that
transforner 500 makes it possible to measure a quantity of electric power.

Fig. 13 shune dfeldncermireralsad dibseeintFigé. 1 hed Rrdsné thew@mieiorn wherein the
vacuum i nsul ated switchgear is applied to a feeder panel. An electric

circuit ofgorfcipoRAiRgthaRiberd.s the sane as in Fig. 12. In the figure, the
sane reference 25 nunerals as those in Figs. 1 and 11 are the sanme or

corr espondi ngRAEEHBod; ;nglié gﬁ%%’%r‘f@@é ityr#ét‘ﬁ\e%@sﬂfﬂrﬁ?lﬂmf&‘nﬁw ng type

measur enent transformer pose e Itnstallation space |le

e Bl ) 500 o888 T by o 15 BBl P 1 AR,
tzgei gaggﬁﬁ%ﬁt@équ&ﬁt&%&ﬁ&ﬂ?rﬁgﬁo fs“éo%n%@eé t%]the-lég%lecggrllﬁec%%ﬂ gFrrt1iin3P2§er m nal
10 in the cable section 1¢c by means of the T-shape cable head 2. Further, the cable
connection terminal 2a is connected by means of the T-shape cable head 2 to
the cable 3 introduced into the cable section 1c.
According to this embodiment, as the same as in the previous embodiment,
since the cable 3 introduced into the cable section 1¢ from the lower part of the
15 case 1 can be connected to the cable connection terminal introduced into the
cable section 1c at the rear part of the case 1; it is possible to install a downsized
vacuum double break three position switch with high reliability, without
rearranging of the switches 8, etc. As a result, installation is completed within a
short time to thereby start the supply of electric power at the sites and contribute
20 toincrease in productivity. Further, the measurement transformer 500 makes it
possible to measure a quantity of electric power.
Fig. 13 shows still another embodiment of the present invention wherein the
vacuum insulated switchgear is applied to a feeder panel. An electric circuit of

the embodiment is the same as in Fig. 12. In the figure, the same reference

25 numerals as those in Figs. 1 and 11 are the same or corresponding members.



T-shape cable head 2 to the cable 3 introduced fromthe upper part of the
case | into the case section 2a. According to this enbodi nent, as the sane
as in the previous enbodi nent, since the cable 3 introduced fromthe upper
part of the case 1 into the cable 10 séétion 1c can be connected to the
cabl e connection termnal 2a introduced into the cable section 1c at the
rear side of the case 1; it is possible to install a downsized vacuum
doubl e break three position switch with high reliability, wthout

rearrangi ng of the swtche , etc. As aresult, installation is conpleted
within a shorlf thlsr%npﬁé'm%ﬁé%? singie Phase vandipoYRe maastremenbower at t he
sites and 15 contribute to increase in productivity. Further, the

measur emeMtaNsfaImer ¢V ik P08 dgpdispared in thejpstaiialien spacrie leraned balow they of

el ectric power. According to this enbodiment, since it is not necessary to
bui | d pi t dusdhar sectiomtadtie tignsfaemend@Q isgeannected by meansmifibe d-shkapsui | di ng,
the construction cost is reduced. 20 Figs. 14 to 16 show an enbodi nent of a

bus- bar sepblahéah2dnitie cable coneectidreterminal iPa inthé abbkd ssativahyethrough t he
present invention for feeder panels and enhancenent of feeder neter panels.

Fig. 14 i & fasei(Fp501.9We dabls cdfnection tefminkal 28 isvonmsttiedbg mddnd 6f the el ectric
circuit of the unit. In these figures, the sane reference nunerals as those

in Figs. Irgnshelcatle HeBe BRMBe@abfs tfiRicat Tbm 8% UBPSSH&rt ofthe dddelhi S
enbodi ment, the vacuum doubl e break three position swmtch 8 is used as a

doubl e br@g? tﬁéféﬁﬁé“sb&%ﬂ ahed di sconnector (BDS) 600. One of the fixed

contacts (right side rn Fig. 15) of the disconnector 600 is connected to

The 5 othar 1o Bing Etnodierd e Hife-ng W 1S BFioui dboiBfL 0 so0

t
's Connems?ndce the cable 3 introduced from the upper part of the case 1 into the cable

10 section 1¢ can be connected to the cable connection terminal 2a introduced into
the cable section 1c at the rear side of the case 1; it is possible to install a
downsized vacuum double break three position switch with high reliability,
without rearranging of the switches 8, etc. As a result, installation is completed
within a short time to thereby start the supply of electric power at the sites and

15  contribute to increase in productivity. Further, the measurement transformer 500
makes it possible to measure a quantity of electric power.

According to this embodiment, since it is not necessary to build pits for
accommodating the switchgear in the basement of a building, the construction
cost is reduced.

20 Figs. 14 to 16 show an embodiment of a bus-bar separation unit that use
the vacuum insulated switchgear of the present invention for feeder panels and
enhancement of feeder meter panels. Fig. 14 is a side view, Fig. 15 is a front
view, and Fig. 16 is an electric circuit of the unit. in these figures, the same

reference numerals as those in Figs. 1 and 2 are the same or corresponding

25 members.



to the other side of the bus-bar of the feeder panel and feeder neter panel.
The novable contact 602 is separable by a handle 603 fromthe fixed contact
601. According to this enbodinent, if the bus-bar separable unit is
previously connected to the feeder paﬁel and the feeder neter panel, it is
possible to build 10 nore the feeder panel and feeder neter panel mnthout
shut -down of the network connected to the bus-bar. Therefore, it is possible
to build nore themw thout power cut for hospitals sem conduct or
nanufacturinqgfactorles etc., Thus, this system has high cqnvenj ence. Since

the doubl e briedRisgraeediment.dhe; V@"HH‘&W@&Q bread{ thaee PP§'§'°B§“H§°§‘&)W’neCt ionis

hi gh and i nexpensive. 15 According to the enbodi ments havin een descri bed,
t he vacuutisgd@s adowbledieak vaeuwpdnsylatedyiseamgstor (B@S)cﬁﬁros%[&j

|'i ght -wei ghted because the circuit breaker and the disconnector are unified
in the ca$red Sontasts 681 (ightrside inanignil s oicthe cliggannestorfidlcis roosoeeiedito t he
cabl e connection termnal introduced into the cable section at the rear

si de of t baecideobing busebard bétheieeder panelrdndidedednfatenpans, apgére and | ower
side of the case into the cable section, it 1is possible to freely deal wth

Wi i ngs pabotifsrixedicdnbect BOMKTeft §id8 IWFiRE 18] of tHd @iscofnedtbes0M RS @drridctéth Sites.
As a result, the installation is conpleted within a short tine thereby to

start supgl yedbtngh §Rferéﬁhé®ﬂ§fbé}lﬂf‘iﬂfé Yot pRfBI &h® Heidr tndtaf paAse ThB
productivity. Since the vacuum doubl e break three point swtch can be used

as a 25 by é‘ﬁ't%c%éf;&”&gﬁr?ere %QH Reds Hbﬁﬁtﬂ@’?ﬁ(&ﬁ%ﬁlté& g0, possible

to deal wt cust oner nee AcCO

sbove. deser %@&@@Bﬂ@gﬂ@m@ Bt oE R g, %fhﬂ%ﬁﬁﬁ%‘@@eiﬁ Lot
\3'?: (r:rgr Cazl peﬁe&hpéegﬁeggengéﬁangl éb‘r%:(f the dfeeger me grepaene it 1B poss Iel%o% ige ! he
10  more the feeder panel and feeder meter panel without shut-down of the network
connected to the bus-bar. Therefore, it is possible to build more them without
power cut for hospitals, semiconductor manufacturing factories, etc. Thus, this
system has high convenience. Since the double break disconnector is employed,
reliability on disconnection is high and inexpensive.
15 According to the embodiments having been described, the vacuum double
break three position switchgear is downsized and light-weighted because the
circuit breaker and the disconnector are unified in the case. Since the power
transmission cable can be connected to the cable connection terminal
introduced into the cable section at the rear side of the case and the cable can
20 be introduced from the upper and lower side of the case into the cable section, it
is possible to freely deal with wiring patterns of the power transmission cables in
the installation sites. As a result, the installation is completed within a short time
thereby to start supply of electric power quickly and contribute to increase in
productivity. Since the vacuum double break three point switch can be used as a

25  breaking and disconnecting switch or a disconnector, it is possible to deal with



phase separation structure, the inter-phase short circuit failure can be
mnimzed. Since the swtch is a double insulation structure of vacuum and
nol ding, earthing failure due to vacuumleak is prevented. Further,

i nsul ati on cooperation of the switch #% set to be "phase i nsul ation >

I nter-contact insulation at 10 di sconnection > inter-contact insulation at
circuit break > inter-contact insulation at earth switch". Accordingly, the
failure is controlled to one line circuit breakdown and propagation of the

failure is suppres h as possible, which leads to high safety of

t he systeﬁPSQF§¥§‘fﬁ@egaPFﬁﬁﬁsectlon i s vacuun1|nsulat|on t he vacuum
cont ai ner can be made of a thin plate and a ght - melght which |l eads to
a downsi zed IAC@ﬁfd'%% Hte a%wet-éﬁscrm%ioelabﬂg«mfent&rtaﬁs@@wm deyblefweak

i nstall nent are easy and fl oor weight becones snmall. In the above

enbodi menthyeepontgwitcheealitsisea duplicationrafdbreakingssadtios anshdisconneactingr | ower

part of the case 1 into the cable section 1 ¢, the cable 3 can be 20
I nt r oducedeétionywdtich bas & higie relfabilite part of the case 1 into the cable
section 1c. The current transformer 6 for the network protection can be

omttegl if ﬁ%lfo tHe"lertnlbb&:rﬁmG, béé@s@&hé@:r ldi]@uit@afi)@ﬂfebﬁ | ocat ed at
t he rear S|de of the bus-bar section l1la and switch section 1b, which | eads

to a smalh hQ@é’&%)%ﬁSn sficture, tﬁéﬁﬂer-%ﬁa%%hoﬂ%n‘éhﬁ'fé\’ﬁﬁe'cﬁn o&Omirfiinied. 1. A
vacuum i nsul at ed sw tchgear conprising: a netal case having a Swtch

Coet o SRR SRR SRRk bR oned by o
di sconnecgbﬂgmbqgﬂrb%e to vacuum leak is prevented. Further, insulation cooperation
of the switch is set to be "phase insulation > inter-contact insulation at
10  disconnection > inter-contact insulation at circuit break > inter-contact insulation
at earth switch". Accordingly, the failure is controlled to one line circuit
breakdown and propagation of the failure is suppressed as much as possible,
which leads to high safety of the system.
Since the switch section is vacuum insulation, the vacuum container can be
15  made of a thin plate and a light-weight, which leads to a downsized light-weight
switch. Accordingly, transportation and installment are easy and floor weight
becomes small.
In the above embodiments, though the cable 3 is introduced from the upper
part or lower part of the case 1 into the cable section 1c¢, the cable 3 can be
20 introduced from at least one of the part of the case 1 into the cable section 1c¢.
The current transformer 6 for the network protection can be omitted if
necessary. In this case, the cable section 1c can be located at the rear side of
the bus-bar section 1a and switch section 1b, which leads to a small depth size
of the case.

25 What is claimed is:



which switch is disposed in the switch section of the case; an operator for
openi ng and cl osi ng the vacuum doubl e break switch; a bus-bar disposed in

t he bus-bar section; and a termnal introduced into the cable section, which
is located at the rear end 10 of the €&se to be connected to the cable in

t he cabl e section, one end of which is connected to the switch and the
other end is connected to the cable in the cable section, wherein the cable
is connected with the termnal so as to be wthdrawn upwardly or downwardly
wi t hout changing the position of the swtch. Caim2. 15 A vacuum insul at ed
swi t chgea~'#8Bhpri sing: a netal case having a switch section, a bus-bar
section and a cable section, each being portioned by an earthed net al

plate; a vacudnvamium insated ssmcmaah@mmngsnngeaku ng and di sconnecti ng
function, which switch is disposed in the switch section of the case; 20 an
oper at or for ametdlgsehdvirigos swich Bectiar, aimsibabsectionearid awabtersectianbus- bar
di sposed in the bus-bar section; and a term nal introduced into the cable

section, eaeheeihgoportibhedh by sarcedtiesd staltplatehe switch and the other end is
connected to the cable in the cable section, the cable being |ocated at the

rear esnd of theadiams dbbleebreaR BAGicRhaving ﬂ%aﬁﬁh@'éhd ansaénﬁétﬁun@rﬁmh@u@ﬁctlon

and a transforner for measuring, connected to the termnal in 27 the cable

section byHi@Bres ‘?{ i heigb&%d’\fﬂ%é's%fch%eulé‘ﬁ‘%? g{en@éséi s di sposed below the

bus- bar sectlon case. Caim3. A vacuum insul ated sw tchgear

conpri si ng: %rﬁoﬁé\%for%?’bﬁ@mﬁg%‘ﬁdtcﬁ&lﬁﬁfﬁé 0Reuiiin HSUDRABre3R SWifdh; Par ti tioned

fromthe swt
a bus-bar disposed in the bus-bar section; and

a terminal introduced into the cable section, which is located at the rear end
10 of the case to be connected to the cable in the cable section, one end of which
is connected to the switch and the other end is connected to the cable in the
cable section, wherein the cable is connected with the terminal so as to be
withdrawn upwardly or downwardly without changing the position of the switch.
Claim 2.
15 A vacuum insulated switchgear comprising:
a metal case having a switch section, a bus-bar section and a cable section,
each being portioned by an earthed metal plate;
a vacuum double break switch having breaking and disconnecting function,
which switch is disposed in the switch section of the case;
20 an operator for opening and closing the vacuum double break switch;
a bus-bar disposed in the bus-bar section; and
a terminal introduced into the cable section, one end of which is connected
to the switch and the other end is connected to the cable in the cable section, the
cable being located at the rear end of the case to be connected to the cable in

25 the cable section, and a transformer for measuring, connected to the terminal in



section by an earthed netal plate and a cable section; a vacuum doubl e break
switch disposed in the switch section of the case, having breaking and

di sconnecting function; an operator for operating the switch; 10 a bus-bar

di sposed in the bus-bar section; a terfdnal one end of which is connected to
the switch and the other end is introduced into a position located in a
rear end of the case and connected to the cable in the cable section; and a
| ow vol tage control section disposed below a front end of the case. 15
Claim4. The vacuum i nsul ated sw t chgear accordi n% to any one of clains 1 to
3, wher ef® ¢atie sectiom by meansfieBisedviherebnhihedransiQeeerds isRaseddielewe vacuum
double break switch and the bus-bar is connected to the other fied contact
of the viebus-bauseclionefthesasech. 20 C aim 5. The vacuum i nsul at ed

swi tchgear according to any one of clains 1 to 4, which further conprises a
vacuum eafldimnd) switch connected to one of the fixed contacts of the vacuum
doubl e break switch and an operator for operating the vacuum earthing

switch. 25 Clavaeuun thsuldted sagtehgeansorhpiisidgswi t chgear according to any one
of claims 1 to 5, which further conprises a transfornmer for protecting a

2obT 4L OGS Sa0RT, oS erselin putifes o e M CE
section by an earthed metal plate and a cable section;

a vacuum double break switch disposed in the switch section of the case,
having breaking and disconnecting function;

an operator for operating the switch;

10 a bus-bar disposed in the bus-bar section;

a terminal one end of which is connected to the switch and the other end is
introduced into a position located in a rear end of the case and connected to the
cable in the cable section; and

a low voltage control section disposed below a front end of the case.

15 Claim 4.

The vacuum insulated switchgear according to any one of claims 1 to 3,
wherein the terminal is connected to one of fixed contacts of the vacuum double
break switch and the bus-bar is connected to the other fied contact of the
vacuum double break switch.

20 Claim 5.

The vacuum insulated switchgear according to any one of claims 1 to 4,
which further comprises a vacuum earthing switch connected to one of the fixed
contacts of the vacuum double break switch and an operator for operating the

vacuum earthing switch.

25 Claim®6



The vacuum i nsul ated swi tchgear according to any one of claim2 or 3, the
cable is introduced fromupward or downward of the cable section and
connected to termnal. Caim8 10 The vacuum i nsul at ed swi tchgear accordi ng
to any one of claims 1 to 7, wherein %he bus-bar is connected to a vacuum
doubl e di sconnector having a disconnecting function. Gaim9. A vacuum

I nsul at ed swi tchgear conprising: 15 a case having a bus-bar section | ocated
in the center of the case, a switch section |ocated above the bus-bar
section, a cable section |ocated at a rear end of the case, and_a vacuum
doubl e break '\ Yaouustinsulated switalgean asgoiding g any opsiaf flaimsct oA, | ocat ed
bel ow a front end of the case; a switch of a double break switch of three
posi ti on wWhish futhepeemgrises aneansfgmariforprotectingom poweay tragsaissieraki ng and

di sconnecting function; an el ectro-magnetic driving operator for operating
t he swit chystamy disposed hetweaer theeswitth section andththadi eahls edction ahd swi t ch
section, which is connected to one end of the fixed contacts of the vacuum
I nsul at edagfanpéd abae akiterperiphlenpdf therteamipasi tion type; 25 an

el ectro-magnetic operator for driving the vacuuminsul ated earthing 29
switchg actgmnz nal for connecting the cable introduced into the cable
section located at the rear end of the case by neans of a current

Comrone” o T Bl Bachiag abraRalsshq ubecanes b e
cable is introduced from upward or downward of the cable section and
connected to terminal.

Claim 8

10 The vacuum insulated switchgear according to any one of claims 1to 7,
wherein the bus-bar is connected to a vacuum double disconnector having a
disconnecting function.

Claim 9.
A vacuum insulated switchgear comprising:

15 a case having a bus-bar section located in the center of the case, a switch
section located above the bus-bar section, a cable section located at a rear end
of the case, and a vacuum double break switch section having a low voltage
control section, located below a front end of the case;

a switch of a double break switch of three position type, disposed in the
20 switch section, having a breaking and disconnecting function;
an electro-magnetic driving operator for operating the switch;
a vacuum insulated earthing switch disposed in the switch section, which is
connected to one end of the fixed contacts of the vacuum insulated double break
switch of three position type;

25 an electro-magnetic operator for driving the vacuum insulated earthing



a T-formcabl e head di sposed to the termnal and sel ectively connected to
the cable in the cable section introduced upwardly or downwardly fromthe
case; and a condenser for the elect ro; magneti c driving operator disposed in

the low 1o voltage control section of %he case. Oaim10. The vacuum

I nsul ated switchgear according to claim 11, which further conprises a
transforner, disposed at a |ower part of the bus-bar section of the case
and connected to the termnal for connecting the cable in the cable section,
15 for n'es?ﬁitjcrhi_ng.
a terminal for connecting the cable introduced into the cable section located
at the rear end of the case by means of a current transformer for a network
protection and connected to the other fixed contact of the vacuum double break
5 switch of three position type;
a T-form cable head disposed to the terminal and selectively connected to
the cable in the cable section introduced upwardly or downwardly from the case;
and
a condenser for the electro-magnetic driving operator disposed in the low
10  voltage control section of the case.
Claim 10.
The vacuum insulated switchgear according to claim 11, which further
comprises a transformer, disposed at a lower part of the bus-bar section of the

case and connected to the terminal for connecting the cable in the cable section,

15 for measuring.



