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

i ncorporated by reference into this agplication. Field of the invention: 10
The present invention relates to a vacuuminsul ated sw tchgear, and nore
particularly to a vacuuminsul ated switchgear suitable for electric power

di stribution equipnments. Related art: 15 In the electric power distribution
equi prents, closed type sw tchboxes (so called switchgears) conprising a
vacuum ciTeeftheiryvardion; or breaking load current or fault current, an
earthing switch and a di sconnecting switch, both for protecting safety of
wor ker s, VAGEHNINS W ATEDSYWIhG ABrk voltage 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 angeneMinPdf privgitgwi t chgear is flexibly dealt with a wring pattern. In
order to solve the problem there is a technol ogy disclosed in patent

documgnt No.Thk MfagEf ébaicaiiaﬁl%iéigwpmritywomDsaaﬁésedéﬁm@%ﬁen isBrigl ! ded 25

vacuum container wth termnals for conhnecting wth outside conductors, the

2. ter i nghs Joeaparh it Yakithr 3102606! FBlcHHERUrHIgh Rnepyo deal with the

wiring pattern pro
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 patterns 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 pom@r cabl es is capabl e 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 jntroduced downwardly. of the
casing, tefEiRglsheingarairusded 'ﬁé@%ﬁﬂb‘i‘f%'qnﬁ%@a%ﬂdm t"\?p‘&}éﬁ”& and 15

downwar d, opposite directions. That is, in a wiring pattern where the power
cabl e i spatieroRebeMf rom t he | ower part of the casing, a nolded vacuum
container wherein a plurality of switches is accommbdated is arranged so
t hat nov{Batent docuraensNant) dapanesematentdail-apen R006306438dFiy. Blem and
bus-bars to which fixed contacts are connected are |ocated bel ow them On
the otheFid)a2d, in a wiring 20 pattern where the power cable is introduced
fromthe upper part of the casing, the nolded vacuum container wherein a
plurajity of switches is accommodated 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 %ﬂvn\ﬁgﬁ}ﬁﬁgg\?\?%}ﬁghbatter ns where the power cables are 25 introduced

wherein a p o0 4% BYETOGTed R EEabE, AT B VI, That the
movabl e GO Yo ERcIbSiRg thePRIrAT ShifotEsinSading With &toor ¥ais-#238 aha®"® and
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



I

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 gwhefbin éﬁ)lareﬂiﬁysoﬂ dwitchesys accomniidated isapositiorsd ob thdtehewi t chgear s
woul d be del aye due to tine lapse for the investigation. The delay of the

i nst al | afioQBbREOMEAS dridl thép opeYEbrealRPbIsifishddat IBWes positidnBapdupki vity at
the sites is retarded remarkably. The present invention has been

accorrpllﬁgggagag,% &hléﬁa%r@g gggound. One of objects of the present

I nvention 1s to provide a [ nsul ated swi tchgear being downsized with

hi gh reli abi t power
cables in t #th%@f'ﬁﬁlp%pﬁgsﬁ& tﬂ?? (\)/¥¢\4r c%gléss\r;vlﬂt' trahgt?orp%géseé'%npﬁ’% ility,

wi t hout ¢chan t he arrangenent. of t svmtch e rs. her o j ect of the
breseht Fiiguintire 7 58 PRHGTES" sopnedion PrbeBe Pad ARt A g ng

downsi zed with high reli abl lity, which is capabl e of neasuri ng electric
pover . ASWieharars.Jipweverthe weing eattarns mmesemeHMes hesy#dfile a vacuum

i nsul ated 25 swi tchgear being downsized with high reliability, a case for
the switchanrgad.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 nsulAzcedlingly, 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 installation may lead to

15  power supply in the sites and productivity at the sites is retarded remarkably.
The present invention has been accomplishedvbased 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
havi ng a breaking and di sconnecting #unction di sposed to the sw tch
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 term nal being connected to 1o the vacuum doubl e break

switch apgt éhigrgedlifra @iRsttionl dTatstHiggmanahe Gahakation difeg, cabl e section,
wherein the power cables are arranged so that the cables are capabl e of

bei ng dr awn ;,08tqdrio ARKieRE GHe SHRBFe BF thRC4HEBts At AR HsURfiggon. Wit hout
changi ng the positions of the vacuum doubl'e break switch. 15 Brief

Vacuum | %@;@?@egé Rt @?&%ﬁ? invEhfon éa“ﬁ%?gg %%%%&?@&p%h@ﬂ?& E?iﬁéjiw?féﬂv 1 oss
. . ' . e S cross
2o | oa tes oo othlscHar S, WSG4HMhS B BoiheS B st e ct e Vi ew

of the vacuuminsul ated , switchgear shown in Fig. 1, applied to the feeder
panel® Fpigte.Anda pAWES EelPIPiS@Cngc% i"?c'é'f'mtq%‘%b?ﬁ?r'ﬁ $WEH BRVdRd Qi ¢ chgear
shown in Fig., 1, applied to the feeder panel. Fi 5is a vertical cross

t ) ( Fig. ¢

sect i onabregking a1d dissannedtingdtinetien digpased tatha aw&h sedfiofancargsalor shown in
Fig. 1. 5 Fig. 6 is an enlarged perspective view of the switch for the
vacuum i fosswiichitg tbaivechgmeadouwtie Wreaknswiteh, albusFbar digposediincthedwissteart i onal
side view of a vacuum i nsul ated sw tchgear of

section of the case, and a terminal introduced into 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.




anot her enbodi nent applied 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 o0 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

swi t chgear sigowts bR ehidiged bérspaRile Qv 6f theavikeder tHERluupaitulatd® Fig. 13

IS a cross sectional side view of a vacuuminsul ated switchgear of another

enbodi MR fitc aggté & %h piegf geder neter panel. Fig. 14 is a cross sectional
si de vi ew op a bus-bar s€paration unit that uses a vacuuminsul ated

swi t chgear @f the_prese |y i l.i < but L di png.: t he feeder
panel or a I?'gez«ﬁar%ﬁiﬁ Q%%I?@@?Q§8qﬁ$\ﬁ%%¥ q%@uh?g&@@é&'@g@{t#@%%r fr ont view of
a bus-bar separation unit th se a vacuum i nsul ated sw tchgear of the
present qq‘?@éﬁ'ﬁ'ﬁﬁ?‘%ﬁmt iaQHI'? ECl‘)thq %ﬁﬂ@r Bﬁn%f the feeder panel or feeder
meter panel. Fig. 16 is an electric circuit of a bus-bar separation unit
t hat Suses FigaBuisian alecitic sirewit ehihecyasewim tsutated switskaear shav indridshown i n
Fig. 14, applied to 25 building up of the feeder panel or feeder neter
panel . &, apptied tethediesder paneln of the invention: In order to achi eve one or
nore of the objects, the vacuuminsulated sw tchgear of the present
i nventi on cligpBiis aross sectional side view of a vacuum insulated switchgear of
another embodiment, applied to a feeder panel.
Fig. 10 is a cross sectional side view of a vacuum insulated switchgear of
10 anetherembodiment, 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 buiiding 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 havi ng br eaki ng and dlsconnectlng function, which switch is

di sposed in the switch section of thebcase; 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 term nal 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 wbetadied deaseriptiamsf theniavemntiordi 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 |afordéetoctian onegemiore of tEobjesBs the vaqaimngulgted switch
section, a bus-bar section partitioned fromthe switch section by an

earthed gRplteh égrquqh@ﬁﬁbseae,@eﬁgg,hgoﬁﬁﬁsbgn a vacuum doubl e break switch
di sposed I n t e switch section of the case havi ng breaki ng and

di scopnect i ’%ﬁ%lﬁ@%@%@g@@&’% g&scto‘?f acﬁlﬁrﬁ’;]ﬁr’ SUbtibA SR "%Eaﬁle %cﬁ&ﬁ bar

di sposed in term nal one end I'S ‘connect ed
Lo, he gt BoRbdilEas Bifaniiitiety % %’bﬁ 87cabi e i n the cabl e sect on: and
According. & YHUCTAARUAR HTEaK SOLE Sar ey AR ngrencHspRBEAn HOBHTY on, ¢ he
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 Iocated 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, w thout changing arrangenent of the
switchgears, wth flexibility in accbrdance with wiri ng 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 the vacuum.insul ated sw tchgear of the
present NHPEHESDMIO ?tpqsét'OTb'@%ﬁeSI iB & t¢apead; Afdhe Cage @i GoRsEr tBi t chgear
bei ng downsi zed with high reliability, which is capable of measuring

el ectri cchvj&m thelcalie iseption; anccor di ng to the vacuum i nsul at ed switchgear of
the present invention, it is possible to provide a vacuum i nsul ated

swi t chgear hdbwg/oltdgmhn'eljseﬁtibh dispsedatbelawi d fropt emdhotthe caseot necessary to
change a size of the case in its height. 20 Preferred enbodi nents of the

invention: | actheidgld eivagutifEinsaatsiswitehy edred thebiabeae fivedtioh tBepr esent
invention wll be explained in detail by reference to drawings. Figs. 1 to

3 shaow a\r,b&mmbns@tbreék%mcn%mqpbmsskea@ﬂtrﬁ%hqemﬁy iSPRIvVigel t o f eeder

panels Fig. 11s a partiall en-away cross sectional view of 25 a side

view of yhe @“atc?%%%rrealﬁér%ndzdl%éoﬁéc?&lﬁrevnrﬁHY?]cPntth?eca%\é! SHfigsge Shown in 8

Fig. 1, a I'S a perspective VI ew. igures, case 1 of the

t d t.ch b 1 t t 1 b,
vacu A e BT e R A B 1,
s o har bl SR o b Shia B TeM e oS iR ar ooce i

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



L]
The bus-bar section 1 a is positioned at the center of the case 1. The
swtch section 1 b is positioned above the bus-bar section 1 a. The cable
section 1 c is positioned at the rear side of the case (left side in Fig.
1). The lower voltage control sectiofi 1d is positioned at the front side of
the case 1 (right side in Fig. 1). 1o The space for the nmeasurenent 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
handl i ngFignd; ard Eig; 3 isleepersaeetive vigwg dilthasetfigyiresvicase 1 eblbei v@eutnh a vacuum
doubl e break switch 8 of 3-positions type (vacuum a 15 breaki ng and
di sconneinsilatedsswitchigesr hakrias-parssddtions a, dwitbh settiaakb svdkle ke@io) 1c, an
earthing switch (ES) 9, a voltage detector (VD) 10 and an operator 11. The
vol t age |gatwiitage cdhtrddbection toanda geasy t¢ fat ibstallstioreets transfoaierfordegr ee in
t he vacuum contai ner thereby to i nprove nai ntenance and i nspection. There

ar e ar_raflﬁagguHéﬂnéﬁt?trféaééc@ioﬁg%tnh%a%eooéiﬁqphﬂrti@shealwiﬂraaﬁ ehrthednesthi ng the 20
cable introduced into the cable section 1c, which termnal is connected to

t he 5fixagtecont act of the vacuum doubl e breaking switch 8 of 3 positions
type (vacuum doubl e breaking three positions type breaking and

di sconnecti i - N I I ' e y to the
Cerm nal - 2a g DUSCAGiCSSRNEN 1<0s b Refiy Fe dERone U BFL. TR SMAERY 2 bpe
cabl e head 2 nd a 25 transforper 4 for the sensors disppsed to the
cabl o 3 SeatoncHDR o tianes dhay BB uiscba es PR HRERbM Bodioh SISt  om ¢ he
| ower part of the case 1. The transforner (,Crg__ 6 for systemprotection is
| ocat ed RRAIEGNAM dftherfear sideRfibe case (Isft sidgindFigonhddia lower yotagosed bet ween
the cable section 1c and the switch section 1b. The | ow voltage control
secti on dentrad spetion fldiepogitivned ahtheSrapsida oftheicase t tight aisle in Figidl)at t 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 voitage 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 1¢ the terminal 2a for connecting the
20 cable introduced into the cable section 1c, 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 terminal 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 1d 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 enbofinent of a feeder panel to 1o 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
breaki ng three positions type breaki ng and di sconnecting switch BDS), the
earthing switch (ES) 9 and the voltage detector (VD) 10 disposed in the

swit ch siafpdgeed into dhe caplesegtiomdedrom the lgwer RasoRithessisg 12 thereby to
unify the 15 switch section and downsize it. The unified swtch section has
a phase sephedtansforser €Ty bBdor aystem protestioarigderated outaide ef he t he front
face of the case 1. Shielding |layers are disposed between the switch

sect i onstetrhigrat By foocavle\conhectimrisdiispesenf bethveen-the rcabld sdutionebnande phases.
The outer face of the nolding is a conductive paint so as to earth the

swi tch sipetdwchidetiony b Theaew\witage tontrbPsefliohott i pissitiohedehéibabe st ruct ur e
of the unified switch section will be explained by reference to Fig. 1 and

Fig. 5. Jﬁ@ﬁ&ﬁ‘qului tHe¢aLE 1PARPkL the ﬁd\’gﬁfggiﬁ%& sitle 'ﬂ?@iﬁg? 1PRInEMBANG VacUUM

doubl e breaking three positions type connecting swtch BDS)
conpri s | NeE ' i ' Gyl | r, two fixed

cont act gtﬁg E‘th‘éeﬁ%ﬂ%o@\f/ grg%]zégécé(;ﬁtlsag&s'qgg{a W‘%%rf‘ﬁt %%i 'hgéyéﬁéig%'p@eédﬁgﬁ t he vacuum

Fight o YRS o sepish S ety ied Fine Cisdehtar 7 nTiRRET e  oeder B3,

The other fixed, contact at the |eft si in Fig. 1 is connected to the

cabl e he@gustiomfoyRjingedug Eb'&@gth@!i‘.'“%oéﬁé @'8-he novabl e contacts 82 and the

ot her novabl e contacts 82 are & )
Fig. 4 shows an electric 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 vacuuminsul ated operating rod 86 is connected to the

flexi bl e conductor 85. The vacuum ird8ul ated operating rod 86 i s protruded
fromthe vacuum contai ner 80 1o 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 st op,engoseshipiieivacrum cantaiger 80 &0 eonstitpissdeukia bvaaking. el ectric
conduction, an open position 15 Y2 for breaking current, and a di sconnector
position YSCX\erofébeﬂxe@gosm‘ct& §1 wbrighbsidetn Figsﬂeistamnﬂeotedrt@rihi?r man from a
surge vol tage of thunders by operation of the operating rod 111. The

above- manig-baesl tiroagimbive fdezier @3t bt ot fixes cdmact atthé&ilgft side ihdligl 1a
breaking gap g2 at the open position Y2 and the di sconnecting gap g3 at the

20 br eaki gnRe&tetitothe’BableUiddie? thrbligh iy fddlder®@ant act s keep a di sconnecting
gap g3 at the dlsconnectlng position. The disconnecting gap g3 is set to be

gﬁg‘r’éf!"a O P Ry VA LR ButeR niohie CPueRiy F2are’ Sta:ce ;
g2, a mif C{fin%?s%%%%%ﬁh G 3 ieins B4l e ??9“\5%@3?3; @E&Sé{i&‘/e' h phases 15
i nauaE) SHOR 25 U Rls S Sl Phishdt BRL BN BERlet A ML imre S MBofics are

changed. According to this structure, the follo reI at [ onshl &Breal i zes
i nsul at i GPUNE} %Heﬁte@opﬂ@ynatfpéﬁ%%fi%%@fitﬁﬂé%H’se ’F'Hﬁﬁo&‘ﬂﬂéwr@&

contacts at di sconnection > i )
vacuum insulated operating 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 insulated
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
thereby to prevent propagation of 10lk he 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 dndulatitar betefeinqathsesris atadedly solithewididg timsulatéon; firsadatiors4 and
fixed in the vacuum contai ner 91, and a novabl e contact 93. The novable

cont act Bétweenctherventasts isomade byeainivsulationt ahd the pentaict digtare & thehe
vacuum i nsul ated operating rod 94 is protruded fromthe vacuum contai ner

through pf@bePbapoles!dre Whal§ediedording B eRicatructurantie lb@ingng operating rod
112. 20 The above-nentioned vacuum containers 80, 91 and an operating rod

are mderel&ﬁor%th?d' Qgﬁéés ﬁmts%%tiotnondérﬁgfrﬁ/\’e ecol ogi cal protection. Further, the

novabl e contact I'S connecte conductor (not shown). Next, sw tching

%f} br calt Pt *ﬁéhﬁ%e%hﬁo}%‘iﬁﬁc’%ibéE%ﬂﬂﬁiqe.‘@%e@l§§ﬁ%%§f%s¢%ﬁes@8§§cE??L;i d
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detail by reference to Fig. 6. Constituting conponents for the operator 11

are fixe8Wteha base nenber 113. The operator 11 conprises a first operating

mechani sm 200 for operati ng 5 the novabl e contact 82 of the switch 8 to the
cl osed posiAgcoonding ta s methegean 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 pbsition 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 st¥ucture of the first operating
mechani smis 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 |levers 202 are connected to the operating
rod 111.amditheneperatniel ihnat eperates therearthing switgh P will\perexndaingd in ﬁﬁ&ﬂ in an
opposite 15 direction with respect to the levers 2, as show in Figs 1 and
6. As shoywefereneedo Fdg. 6.he | ever 203 is connected to a driving shaft 206 of
an electric magnet 204. A novable iron core 207 with a T-shape in a
sectional aOeastifutingicombdrentdfordhe vpsgatehdd ar@fiked fo atbasermember core 208
fixed to the support nenber 113 is arranged around the novable iron core

207. A coi3, A9oparaterM LBomprséah fipgrdpRiaiMg R@AahisAL 0086 sheramsgd i n the
stator iron coreﬁ%‘gl A trig spring stoppe% 211 is di spose(gj atmﬁe opposite

si de gof fh@%e&%m%%naafstz &Qﬁevg«'gﬁteh gﬁ%ﬂgﬁ)opéggirﬁéﬁridr?v?ran%%e eh' i p spring

212 is dispose etween the trip sprni and the stator iron core

208. Th : i : [ t f f 25
cont act B Va a3eeaid B R RR e apP T S8 Rt REME hObade 2t ea ©

ti d 209 b [t f t ti f. t t [ 209 and
R B L e SR S R
position Y1. Particularly, an attractive force of the pernanent magnet 210,
a so- cal PRR[AHRGMEGANISY W°W§E'%Qrﬂ?%m@r¥ﬁp{9y@!ﬂ?ﬁ 931?&“8 iMent. 5 Then, a

structure of the second operation nechanism 304 for swi tching 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
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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 I#i sposed. A roller 303 contacts with
the interlock pin 302. The 1o roller 303 is disposed rotatably at one tip
side of the crank lever 304. The crank lever 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 nmagnet 305 is connected to the other tip of the crank

| ever 30209 byeirtoey abdtractivenfaroe beleen thef ¢coil2D9 and tiee dermanentshadgret A 15
stator iron core 308 is arranged around novable iron core fixed to the

support peogienlthe mdvablé ebhtaicBB is RN dttke alosedgrssiticnDEN. Padieurinly, | ower
side in the stator iron core 308. A return spring 311 is disposed between

the ”Dva%%gtthécﬁﬂe f6R¥eCofiRE g%ﬁﬂah@ﬁt rﬁhgﬁgtr 210, W's&-LhfePRiagnEiie |ABRVE- ment i oned

magnet s rives the novable iron c 307 1n 20 upward and downward

directi o%tg\‘thqg emogé)& Iﬁth@%ﬂbﬁé%@ﬁte excited. According to this novenent,
W ngs. By W

the cran ever Is"swmng of the crank | ever 304, a contact
posi tjon between the interlock pin 302 .and rqgller | s _changed to prevent
B g of 1 HOG e aetrusral S s Sofid ppr21iog fme hariim Aol stAERRGTRE ' 205" 1
swi ng. Thus, the novable contact 82 of the switch 8 is held to e open 25
posi t i onM@yaBlecermiact OHBOGRE PSTTHE2 Aot ﬁ@'wwgevnwow'em\&e open 14
position Y2 to the disconnection position Y3 is restricted and the novenent
from opwill ppekplanedyyy tederenee de Sidfhdcleven3pbis fixashtoya mjddlerRgintipssi bl e.
That is, this structure is a first interlock nmechani sm between the open
posi t i onthedeagthwisé directiroofitbetfirstrshafis2G 1 amovesthef suppernmeaiddes 1d8nAact 82 of
the switch 8. 5 A structure of a third operating nechani sm 400 for operating
t he novaiplterlock pin 302 is disposed. 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
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 | evel®s 402 are connected to the operating
rod 112. The to 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 t he connecting nmenber 404, The el ectric magnet 405 has the simlar
st r uct uriRostion ¥¢e te |ﬂa>%%rscenﬂa@}m Pasition, ) 3tis Eestricted AnEl the e veraank frergt
operating mechani sm 200; the driving shaft 406 of the electric magnet 405

i s conneepardposition Znovihs disqonpactian position W beeonres papsible. That ist at or i ron
core 408 fixed to the support nenber 113. A spring for breaking current is
ar r angedthis structutenis ariinsh biterlockomecbamisdOFetwEea tbeidpea(®sitioh YBandannul ar

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

spring fipe diseaiticetion positioh Y3 ofiihepasesableaionta 82hsf the 8Witchid.on core 408 and
the |ower face of the support nenber 113. A second interlock mechanismis

di spesed bepvgafthfoftNiHId GRIEMG RbchaRERBDETbAE0ting tfe AivaBing switch 9

and the second I nterlock nechanismfor swtching the nbvable contact 82 of

the swi t g8l 93 bhhRSIHIROSHERD X 2Bithdd By 12RrliSARIBCH A POST i on V3.

15 The secon ani sm nmakes e’ novabl € contact of the

magnet | SIS RemRE T uesRe P sREbad s 40 e EabREbR itahe® © =t ¢
sur ge Vot STRVBIR 160 4SRRI A 2R HE IndTB A AT ReURt PE Gt 82 1 n
the sw t4(1:(511.i'l'shei tri]p tsirc]i%sooﬁ)‘?rrl]e 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.
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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 swa&ch 9, the second interlock nmechani sm
makes the to electric nmagnet 205 in the second operating mechani 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
paral | el wi t Mhekecorddutedoskafachdfibm makkes thewwvablelcoftach@3 ef et ri ¢ magnet
305, a lever (not 15 shown) connected to the | ower end of the driving shaft

306 of tegrtishgewitch ITpeEile t3@bnidtt With the figed copeictby fg: sleetrirhaghetand a
| ever 414 engaged with the pin 412, disposed to the shaft 413. An

enbodi meags Wheht}ﬁe\fﬁ&\l‘éﬂié 'cBﬁtHc@BQ(i'n % é\ﬁﬁ&?%r m%eb"&dﬁhéé%ﬁ pb&MERL I on,

which is applied to a feeder panel be expl ai ned by reference to Figs. 1

to 6. 2 I ch 8 is set to
the open Bdd frofedti iHgFEdotd e fé@‘@ﬁ*ﬁmﬁ'ﬁ% e volaggfustiab il £ 13,
operatin chand sm 20 Lven [ot.a rce CW|se di rection
P oueh t huARS T bffer.WBeh oS Bpf estliabi 7' neitﬁesw B RS TS T e ur
force of the t(j.p spri 212 in the first, .o nechanj s 25 As a
rosurt . pplion a3 breakhd;pdre i 16 seeaneLinteTRCKMECHAS B EKES Tever 304 16
constltutl ng t he secondmﬁgeratl ng mechani smcontacts wth the top face of

the out govele gadact B} intthe gagthing swiich Aiapessinla iecautaetidtipthe @2 i n t he

cl ockwise direction, which is given by the return force of the trip spring
212 is soqnpiaets.s‘étmnhemfme, when tthe mavableeeontatt 9disaibl aontacivwdtit therfixedt he open
position Y2 for 5 breaking current to the disconnection positionY3 for
pr ot ect i cgntaotseftbe @asthing 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 elect¥ ¢ nagnet 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. | around the first shaft 201 as a fulcrumto nove the
movabl e contact 82 towards the closed position Y1. In the closed state, the
trip spréonstiuting thedsevondaperating mgchaeishi eeractsovigh teatop fahe ob i ng
novenment. 15 By this closing operation, the pin 302 for interlocking remains
i n a posotifeoperipkenyt & the ooller893candswimgingbkthe pifi 30Bdn the clck@@ The rol | er
303 does not change its position by virtue of the return spring 311 in the

second ogies@ion vhigHe iRagivenrby ainel rétarrkfepte of tHeteip@priaig 2 ipGtippredsedAs has
been described, if the switch 8 is in the closed state, the second 20

oper at i nggEEhaR r%v&%npembvmb%n%amﬁmm&abem PbSitibAOK fgRChani smin view
of needs for safety so that operation by the first operating nmechani sm 200

becorges bfgé‘?(ftfgegul‘?e EP eH%’coH%{eét% @Wf éiégfe%ﬂhg?fﬁ%ﬁ)écgorls%rreal | zed

t hat when contact 1S 1 sconnecti ng
operation becomaﬁ 0SSi BI e, 2@ N%tﬁ t he operation fromthe cl osed
p03|t|onre\Pf"t"?Jerf 8"‘0%89938 PEF GHER#S 174 q%ﬁenl ng oper atlon) by nmeans of the
first operating rrechanl m 200 w Iqu:mg? | ai ned. { of  the

el ectric ré\?ﬁ?@to%@ tipp, ( H%lnglqu{a i e fReR RRSI F?PZ °§h§ 3%6d ed in a
di rection ogposﬂe to that of the closing operation to thereby cancel 5

nmagnet i cPOSItiRN It l@)h@e@@smiH@]flrsitr@gﬁéatinglroegf@amwatZQ%w'llohe meélnﬁdaft 206

nmoves
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 mechahism 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 downward novenent of driving shaft 206, the

| ever 301 swings clockwise direction in Fig. 1 by neans of the first shaft
201 and lever 203; this clockwi se direction swing of the lever 301 is
suppressed by contacting 10 between tHé 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 orippdrying hpesativon) byopeans ohtheshepeatngirhéchamism@30d wilbe 15 In the
open state of the switch 8, if the upper coil 309 of the electric magnet 305
i s excitegpldifsd driving shaft 306 noves upward against the return spring
311. The upward novenent of the driving shaft swings the roller 303 in

anti cl ockw Sene Ehif Qlég iro‘PEh?,éS%IeEﬁ%aQﬁettm rl tRBKir 10Tty mdBhahldng 2604 N9

novenment of the rol in anticlockw se direction,” a contact position
bet ween t iy for. 20 1 I i war d.
po o rosi P ElgSEA et onisRel Pt REEICk St ol Ao oo P SaRITI 501
first_sgaft 201 and lever 202 a h v n t h witch 8
moves® o teaarit SRRt BY HsnraBent Maehe52 T B he: GELBMe SBrob el  he
novabl e iron core 207 of the electric magnet 205 in the first operating
Tochant sV T i chby i epERd R B ra adne HeP SB8nG & Zehibe magnat
210. Accordingly, if_the coil 209 of the electric magnet 205 in 18 the
first op&patach§PrpenBY thimdoumwarddneyersant efiliving shaff 2P ethedavrit3&! 1 ux t hat
passes through the novable iron core 207; thus attractive force is not
gener at e¢winghelockwiseidirgosiondaFig ddoyt eanateé ihe fistshaly 261 @nddeverct03;s in the
di sconnection position, a closing operation becones inpossible". 5 Next,
oper at i onhisrotoukiwige directiomewtrigoof thedeverd@dD 143 supptdeseddpncgdactingpn Y2
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

205 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 sw ngsl8l ockwi se direction so that the roller
303 i 0 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 | octherfirshoperating nisuhasism 200 is brcifed) tHar2 idilitlzomadnatic flivetHabwer end of
the driving shaft 406 of the electric 15 nagnet 405 in the third operating

nechani spassds thrduiitht meviig RER tbréL07 B us fttrastiveddiocit ndl gehéfatédrie movabl e
contact 93 becones inpossible. Wien the fixed contact 91 of the earthing

swi tch STRGageR Malized tHat m@%}@m&bﬁéorﬁécw&hﬁ tﬂ\@&%b?ﬁ%ﬁ%ioﬁ‘) the second

i nterl ock mechani smengages w th the pin 412 di sposed a | oner end of
the drivj : tion by the second operating
mechani S%@Biﬁﬁésglpﬁ@@s@ééﬁéﬂ %?é'ﬂ% %Rﬁ%ﬁ{)@t'he novabl e contact 82 of the
SW t 8 is,jn,the disconnectipn position Y3 f ot ecting ..nspectors or
Fepaid men. - N ABERGH ORI SedtRRRion ool (e SR ATHRE 2 poos bi e
t he novenent of the pin 412 di sposed at .the |ower end of the driving shaft
of the eP¥E1§3NS GfdlREeCAWLOPRS 'Egrrﬁ%‘ihac”,'srﬂl’ﬂé'h g’P(fs’?pr'@”%@- the 25 eart hing
switch 9 can be perforned by the third operati nfg mechani sm 400. 19 In the
above- descr ibthe disprnestian stateeif the lawerzod 319 oftbe glegtric magnat 2RE\in
operating mechani sm 300. This roller 303 can be substituted with a camw th
a part i thiel secoindapenatirfigomech&oistrha300 iscexcitege thendriving shaft f206gnowgser at i ng
mechani sm 200 and third operating nechani sm 400 may be changed
appr opr i apwasd afidhthegdrahk dever d0dcdwingsetpekivise dipection sothay Heerolles 3@8pl 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 resulit, 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 1 into the cable section 1c at tie 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 1cat the rear side of the case 1. As
aresult, it is possible to provide a downsized, high reliability vacuum
doubl e breaking switchgear of three points t§§§ wherein the circuit

breakers anih Hiesakpueedesnribedi eypbadimeny, thedoliersdos is ysed ionthesecandidiout

rearranging the switches 8, etc. The switchgear can flexibly 15 be connected
and i nsteperating menhanismg 300t Mhisapller 303 cag bpaubstiwtedwithisseam|with an  sites.
Therefore, the installation is quickly conpleted thereby to start power

suppl y apattially cicculan foane Futhet, artangeengnt ofl thet firshoperating Imedfiamism 208nd 8 show
anot her enbodi nent wherein the vacuuminsul ated sw tchgear of the present

i nvent i ognd thikPepérating enscHadese 4003n8y befohangéd iappeopriflelyaTho@gh the
br oken-away cross sectional view and Fig. 8 s an electric circuit. In these

f1 gures, olbBo-pRaEhetR et afich §§!§T_§Frﬁils%nﬁ’;ﬂ§¥@dtﬂg§ ?iqé fiat %B%ti‘ﬁ@_”fﬁ@ét‘ﬁarﬁém

correspondi ng nenbers to those in Figs. thus, detail ed explanation

are. | Om 46 bndroldls SIBAYSBBLYiC R IR Ts2erc et bt folgykoduced T rom

the | ower e case 1 rnto _ ection, are connected to
embod ment . ACCOER e SRR E e e Bod B ren SR6Es Labdith, " '
e e 1 il ind AbR.F BOGSALAD) LA BB bR ™ L
possible to provide a downsi zed vacuum doubl e breaki ng switchgear of three
poi nts t&ase bintpthe rable sestipApia atithe iprir dde of e easecli themablaeansband
di sconnectors in the case 1
10 connected by the T-shape cable head 2 to the terminal 2a for connecting cables
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
swtchgear can flexibly be installed in dealing wwth wiring patterns of the
cables for power transmission at the installation sites. Therefore, the

i nstallati on can be quickly conpleté@ and 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 same reference nunerals as those in Figs. 1 and 2 denote
the sane #t thivembodimantgsmamsas in therrevioys erebedimentsdworGahiesds are
omtted. An 15 electric circuit of the switchgear is shown in Fig. 4. In

t hi s entaréicomnectaedie thaereisal for cablectnoedtion,ovhich are pppeadusedtintefithene case
1 into the cable section 1c, and the cable 3 is connected to cable

connect icable sectiomat afthe reat Bilecaitthe casetli. dwcardimyly nik mnsossiblehe T- shape
cabl e head 2. According to this enbodi nent, as the sane as the previous
enbodi mestovidefa dé@nsizbt &acduay doubk biedking bwiteifgddrid thideepaiae!tgpd i S _

i ntroduced fromthe upper side into the cable section 1 ¢ at the rear side

of tBe Ggrhigh r‘e'ﬂébiﬂﬂﬁer%jﬂ ﬁ]é:&FH"LﬁPér@Qké’dé arlfdiSSortiedttr ihtRE@ASe 4abl e head

2 to cable connectio ermnal 2a 1n the cable section 1c. It Is possible

to provigde lﬁn%‘q"wnﬁicﬁﬁ‘i’ﬁ%ﬁ%ﬂ@@g?ﬁé‘ g{:vﬂc}t?éf gg%@g{\ﬁ }W&fsﬁh?ﬁ%rs%érﬂbfg} gh

reliability, ereint reaker scbnnec are
nified, wthout rearranging the swtches 8, etc. a, result, the

v t chgusah BB HeTREGRRE i Sebfito Bt ilGS phtafls o 68 RElESR PRYeRa: t or ns at

the installatjon sites, Therefore,_the_installation can be caonpl et ed

Tkl EeTpias Ot e B oA teR. ThOGR: IebataSHen e 16 SUGRY her by t o

contribute to inprove production. According to this enbodi nent, since
f or mi ng @Ampleted and pawes supRixGandge started w,*&wn@ shert tireegae@h¥i® of a buil di ng
IS not necessary, a construction cost is

10  contribute to the starting of production.

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 denote 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 1c 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 1c 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 1o detailed descriptions are onmitiled. 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 1c, 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 neean flexiblyshe installed inweatingméth wiringtnatieras at thetinsi@llatien Bie® t he cabl e
section 1c, are flexibly connected to the cable connecting termnal 2a, it
i s possi bhereforep they ingtallation can diezeampletediquidblydned carestartsppplying oposi ti on
switch with high reliability, wherein the circuit breaker and the

di sconnesgleetricyewemnat thedites thdérebg as eodtributé tdimprove produndiong t he swit ches,
etc. As aresult, the switchgear can flexibly be 20 installed within a short

period of tAde%raingdsahib%W&diﬂheht}%merﬂow@éﬁ gitdor abcomenodiBithe
transm ssion cables at installation sites. Therefore, the installation is

compl £ egaif Khy phbsngRlof Ebaidihg iSHOPhdeckaR), seidishn bR bogNg, L0 | Pr ove

product i at the sites. Since Tt I's not necessar d pits in the
basenent eo%cgge building, a 25 construction cost is reduced. 22 Figs. 11
and 12 sho f eeder panel to which the vacuuminsul ated sw tchgear

according tq.angt her enbodi nent of _the inveption. is, applied. Fj 11 is a
side view of % FLERYS A V'P&’rO%T%‘F%mé“@g@ﬁﬁﬂchﬁ@%|e§?%%ﬁ@m8fht88ar of the
present invention is applied. Fig. 12 is its electric _circuit. In these

fi gur es, PEaseninvgption & apriieds Imtiiie embodigent, dae samerefprenge gHAeSalgenoct e t he

sane 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 1c 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 le
fornmed bel ow the bus-bar section 1 a; the transformer 500 is connected to
the cabl e connection terninal 2a 10 i4% the cable section 1 ¢ by neans 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 1 ¢c. According to this enbodinment, as the sane as in
t he previous enbodi ment, since the cable 3 introduced into the cable
section 1 cFigsorftdne 12ekow@aieedef pahel todMhichike vacuumiksulaedect ed to t he
cabl e connection termnal introduced into the cable section 1 ¢ at the rear
part of gwiechemaeatconding t astaebembodinmerst oflthe invimitiosiis agpliedh Figim tdoubl e
break three position swtch with high reliability, without rearranging of

the swi tighpsid8 viedh 6f adSeder' @i for Wiish #hé Phlim iidsUiatel|spiiRAgeaf b thea short
time to thereby start the supply of electric power at the sites and

cont | DU @sZfh fehfist RAASILD, PRIk indddomEUrLhE I thet AEgeypEent

transf ornmer possibl e to neasure a quant

vadud I BR ﬁ@ﬁsi‘az% oL e, i By o oher el e

circuit of the enbodi is the sanme as in Fig. 12 In the figure, the
sanme ref‘éc?é‘?ﬁ?é’nﬂg‘%mﬁﬁ? § as those in Figs. 1 and 11 are the sane or
correspondi ng menber s, In this enbodi nent, the single phase wi nding type
measur ement nmgmomemw)swg phasgivpdinadype r@%ww@?at ﬁamfefm@lbace 1 e

formed bel ow the bus-bar section 1 a; the transformer 500 is connected by
means of (WH&0B isistigroseddnitiee insdallationspase ‘eformedhelew thehusdan nal 2a in
the cable section 1c through 5 a fuse (F) 501. The cabl e connection term nal
2a i s cosedtioneld; tlye transformer 6086 is connected to the cable connection terminal 2a
10 in the cable section 1c 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 1c 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 1 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 ggction 1c can be connected to the
cabl e connection termnal 2a introduced into the cable section 1 c 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
rearranging of the switches 8, etc. As a result, installation is conpleted

Wi thin a shoptthisidmbbdineMe tABsiRdlI8 phat8 wisding ltyp®medlsafdrhbnt power at the
sites and 15 contribute to increase in productivity. Further, the

« f _ it ' bt f
measur € p@%@r@%ﬁé@iﬁpo@&swﬁ%ﬁgﬁe dﬁ%ﬂét‘%@sb&cﬂé‘mcﬁbaﬂﬁb y ©

el ectric ng to't Iment, since It I's not necessary to

buil d pi f.or t | rd h bui | di ng,
the consPRadt srPigE R iR 1 afkbiio D B BT Merkdt b HRGITS T8 et of a
bus- bar separati unit that use .the vacyym.insul ated sw tchgear of the
present CADEHISI2AO G GaRlE coBRREHAN T 1l AA ABREAP ot BB der NRURY panel s.
Fig. 14 is a side view, Fig. 15 is a front_ view, and Fig. 16 is an electric
circubt &fusadrLaPi-Thefablfegenngcliondsrmingb2a imeonnagted by eeanselthes as t hose
in Figs. | and 2 are the same or corresponding 25 nmenbers. 24 |In this
enbodi mert-shapeecatie headdbiothe dableak int egddrin thehuppen pait ef the aased as a
doubl e break vacuum i nsul ated di sconnector (BDS) 600. One of the fixed

cont act s it0thércagbtsesiiae2an Fig. 15) of the di sconnector 600 is connected to
one side of the bus-bar 5 of the feeder panel and feeder neter panel, and

it 260gn(r)]te2te;dAd:@,(:ﬁdingQBttﬁi%terﬁ@ddiMefhft,tasSih@Esdnﬁle Bk Gn tHeprediodstemBbdiassniect or 600
since the cable 3 introduced from the upper part of the case 1 into the cable

10  section 1c 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 swifchgear 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.



e , : .
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 anel and the feeder neter panel, it is
possible to build 10 nore the feeder panel and feeder neter panel w thout
shut - down of the network connected to the bus-bar. Therefore, it is possible
to build nore themw thout power cut for hospitals, sem conductor

manuf acturing factories, etc. Thus, this system has high conveni ence. Since

t he doubl e hy@akeshibaairnastcthey vacuugirdbabiechreak ¢hrieelpdsition switeh 8¢onnection is
hi gh and i nexpensive. 15 According to the enbodi nents havi ng been descri bed,

the VaCl{w@ddé%@d%ublHSﬁékt\)ércgﬁnﬂﬁ%kléﬁ‘d@%ﬁﬁé&@ﬁ{?ms ) 600Oha e trnd
l'i ght - wei ghted because the circuit breaker and t d| sconnect or are unified

In the G o?\'té‘& gt Sitle i Fﬁ}ce@?}%ﬂ@d% &fiyd 0 the

cable connec I on ? Intro Into t SeCtIOI'] at the rear

i de of t I ' d |
i do of YHESER Stﬁélﬂsé-t £ 5200ufte R P pit *%Sdéﬁiﬂ SEEPENRLEHRES] Goal with
t f th bl tall t t
Ao =5r cSather T ContepEpPRIER sidedin gy oraharcksronnacion 300 5 EhEnedtitr cby o
start supply of electric power quickly and c?ntrlbute to increase in
pr oduct i 19ithe othgrfide ohthe busibas @fotamfee%@re%am rnddepdermetsrinanel.cie be used
as a 25 breaking and di sconnecting switch or a disconnector, it is possible

to deal movablgzontasstioRds sepaiabiebyathansiel 603 Avmothe fixed gontast 601.
above-descri bed enbodi nents, the vacuum doubl e break three point switch

real i zes aAdcpidingto this emb@dbnelaiﬂ,(ifrige basibaniseparhbde soibisprEviously sect i on,
which has a high reliability. 5 According to the enbodi nents, because the
primary ¢oninedtdd iosthe feedémsanel and the feeder meter panel, it is possible to build
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
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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 switch2ds set to be "phase insulation >

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 suppressed as much as possible, which |eads to high safety of

t he syst eustohidrs'aliffidvensnwekdé section i s vacuuminsul ation, the vacuum
container can be 15 nmade of a thin plate and a |ight-weight, which |leads to

a downsi zed AdcdRdinyeb G ab6Ve-HEScritder&hBbamhants! thenaRAURREO e Bak
i nstall nent are eaSy and fl oor weight becones snmall. In the above

part of - Thgesoif sfitchiBafAey & dfplicatoR aiae biphid SEbtR R Eon Rty r | Over
sect i on_ seotor i, FEERERTABUYE "5 for ¢ he netvrk protection can be
the. roar si dUXGONGIS htEmbAGTIEEs; BRCABCAE I ROIICLET BPELSE wni ch | eads
to a snmall depth size of the case. 25 Wat is clainmed is: 26 Wat is
cl ai med iPhasesaparation stiughliasthersigrhhage shertdigl falblygsandiengininizas al  case
having a switch section, a bus-bar section and a cable section, 5 each
bei ng poSinesnibe switchns eadautdel inspilationpstenatire of vacuum and molding,
earthing failure due 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:



a vacuum doubl e break swi tch havi ng breaki ng and di sconnecting function,
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 10 a term nal introduced into the cable section,
which is located at the rear end of tdge case to be connected to the cable
in the cable section, one end of which is connected to the swtch 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 withdrawmm upwardly or downwardly
wi t hout changing the position of the switch. 15 Claim2. A vacuuminsul ated
swi t chgeaWhebigptlaisiathis: a metal case having a switch section, a bus-bar
section and a cable section, each being portioned by an earthed netal

pl ate; a @lagndm doubl e break swi tch having breaking and di sconnecting
function, 20 which switch is disposed in the switch section of the case; an

oper at or for Aopreaunginaokted gwitﬂwédie;ovmwmg;doubl e break switch; a bus-bar
di sposed in the bus-bar section; and a termnal introduced into the cable

section, Oneaﬁ’ﬁléiapéaé@lﬁé\hn{;% Satresdcdn, Houbiarsectich anat t4We Qkbidn end is

connected to the cable in the cable section, the 27 cable being | ocated at

t he rgar &;iné Bﬁgm kS)PaHPea?tﬂBH‘?ﬁét%ﬂgfg?e;t he cable in the cable section,

and a transforne r nmeasuri ng, connect to the terminal in the cable

pect on by TE3Aeh AulEBROESEI B ABSGRETER bRsthiaRR PR
accordi n%ﬁi%h%bv?{cmiédis%isgg ir]; ré[ Qv(\anrtch section of the case;
an operator for opening and closing the vacuum double break switch;
a bus-bar disposed in the bus-bar section; and
10 a terminal introduced into the cable section, which is located at the rear end
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.
15 Claim 2.
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,
20  which switch is disposed in the switch section of the case;
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



conprises a | ow voltage control section disposed below a front end of the
case. (Caim4. The vacuuminsul ated sw tchgear according to any one of
clainms 1 to 3, 10 wherein the termnal is connected to one of fixed
contacts of the vacuum double break switch and the bus-bar is connected to
the other fled contact of the vacuunffiouble break switch. aimb5. The
vacuum i nsul ated swi tchgear according to any one of clains 1 to 4, 15 which
further conprises a vacuum earthing switch connected to one of the fixed
contacts of the vacuum doubl e break switch and an operator for operating the

vacuum eguy Biiith > d-fdy gﬂrﬂizgé Fhpol BRAARd REb AbFlosi B Or 41 N0 Lo

any one Cl a| urt I'ses a tra former

protecti a .power..trans SIO te dIS osed be e SWI ch sectlon
bnd the DssaleSection ﬁ%a%%sfa ﬁsauﬁ rcoamﬁﬁvﬁ ts 8l B el
Claim 7 The vacuum.i nsul at ed s tchge r ac to an one i a| m 2 or

3, 28 t e caesertion WB%@R%B G Y @éﬁ'@l 68 @5' disppged BBlow sect i on

and connected to termnal. d ai m 8 The vacuuminsul ated sw tchgear

accor di nHe Ruszhgr seioskoidhaicasel to 7, 5 which further conprises a vacuum
doubl e di sconnector having a dlsconnection function to which the bus-bar is
connett e@lai@ Ai m 9.

The vacuum insulated switchgear according to claim 1, which further
comprises a low voltage control section disposed below a front end of the case.
Claim 4.

The vacuum insulated switchgear according to any one of claims 1 to 3,

10  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.

Claim 5.

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

15  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.

Claim 6

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

20  which further comprises a transformer for protecting a power transmission
system, disposed between the switch section and the cable section and
arranged at an outer periphery of the terminal.

Claim 7

The vacuum insulated switchgear according to any one of claim 2 or 3,



h acuum ed‘ swriwtrchgﬂear according to claim1, which further
conprises a T-form cabl e head di sposed to the term nal and selectively 10
connected to the cable in the cable section introduced upwardly or
downwardly fromthe case, and wherein the termnal is connected to the cable
I ntroduced into the cable section locz8ed at the rear end of the case by
means of a current transfornmer for a network protection and connected to
the other fixed end of the vacuum double break switch of three position
type, and the operator is an 15 el ectronmagnetic operator for driving the
vacuum insul ated earthing switch. Caim10. The vacuum insul ated sw tchgear
accor di ngtheocablai im Miroghiced framt Hpward erpiavwesarg of dhe faabiresectior pised at a
| ower part of the bus-bar section of the case and connected to the term nal
for connewdrinegtedto tzablimali n t he cabl e section, 20 for neasuring.
Claim 8
The vacuum insulated switchgear according to any one of claims 1 to 7,
5  which further comprises a vacuum double disconnector having a disconnection
function to which the bus-bar is connected.
Claim 9.
The vacuum insulated switchgear according to claim 1, which further
comprises a T-form cable head disposed to the terminal and selectively
10  connected to the cable in the cable section introduced upwardly or downwardly
from the case, and wherein the terminal is connected to 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 end of the
vacuum double break switch of three position type, and the operator is an
15 electromagnetic operator for driving the vacuum insulated earthing switch.
Claim 10.
The vacuum insulated switchgear according to claim 1, 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,

20 for measuring.



