1 TITLE OF THE | NVENTI ON VACUUM | NSULATED SW TCHGEAR FI ELD OF THE | NVENTI ON
5 The present invention relates to a vacuuminsulated swtchgear and in
particular to a vacuuminsul ated switchgear suitably used in receiving and
transform ng equi pnment. BACKGROUND OF THE | NVENTI ON 10 I n power receivVing
and transform ng equi pnent, there is installed a closed sw tchboard
(referred to as a switchgear). It is constructed by housing the follow ng

itens i N ATTEEIOFSTHE INVENIQWWNNM circuit breaker for interrupting a | oad
current or a fault current; a disconnector and an earthing switch for 15

ensuri ng wheuiM ensrfatEpVYiE e eonduct s mai nt enance work on a | oad;
detectors f or systenvoltage and current; a protective relay; and the |ike.

Wth respect to this type of switchgear, it is required to give
consideration to the position and direction of power 20 cables connecting
the switchgear. Therefaore, it has been desired that the sw tchgear can cope
with the i GF 5 Lﬂ“ﬂﬁﬁﬁQ§1cﬁ the power cables. In one of neasures for
the i nmprovenent of this regard, various positions and directions of power
cabl es5cope wi t Aheapiresedtotinyengdonoriedwd esMibt apvecuwint dnssilatedhoused in
respective 2 vacuum cases and integrally nolded; this nolded portion is
switchgear and in particular to a vacuum insulated switchgear

suitably used in receiving and transforming equipment.

BACKGROUND OF THE INVENTION
10 In power receiving and transforming equipment, there is
installed a closed switchboard (referred to as a switchgear).
Itisconstructedbyhousingthe followingitems inanenclosure;
a vacuum circuit breaker for interrupting a load current or
a fault current; a disconnector and an earthing switch for
15 ensuring the safety of a worker who conducts maintenance work
onaload:detectorsforsystemvoltageandcurrent;aprotective
relay; and the like.
With respect to this type of switchgear, it is required
to give consideration to the position and direction of power
20 cables connecting the switchgear. Therefore, it has been
desired that the switchgear can cope with the position and
direction of the power cables.
In one of measures for the imprcovement of this regard,
various positions and directions of power cables cope with each

25 other as follows. Multiple switches are housed in respective



provided with termnals for power cable connection; and these termnals for
power cabl e connection are protruded in various directions. (Refer to Patent
Docunent 1. for exanmple.) 5 [Patent Docunent 1] JP-A-2000-306474 (FIG 16)
The above-nentioned switchgear is so cdnstructed that the foll owi ng can be

i npl enented with respect to nmultiple swtches, buses, termnals for power
cabl e connection, and the |I|ike housed in an encl osure having a door: the

di sposi t i eacefuml Galseeman@ ikt eyi@1a3U M 1¢RA ;be hakan@adeldo poara ol tils vari ous
positions and directions of power cables. Wth respect to power receiving and

transf or Mgy ;@@ RIBAL ¥ M & ot HYREr Harsid %%%%rt%io:i%:éﬁa deggnds have

been diversified. An exanple wll be taken. The type o 15 and operating
condi tiong dif.fer. dependi n Hre rpose of _use qn the custoners' sites.
Wien a di ?teﬁ"%ﬁ’t%ﬁl n§§§s?°e‘% %abp eaﬁ%ﬁﬂ,gc?ﬁgpe?%? é),r°3:5 CHet AtYBT %S gi ven to
the requirenents for safet¥, reliability, the nmintenance of operation, and
expect ed OdEEEddOnsny | bRefeFntenPatpnhnhPrgmeBt bowEPT20XAMBLRHBution, it is
also required to take the following into account: control of a circuit
breake$, a di scoRa&ensr Dogameadr dAi ngP shvi 2@00 - 3064 The(FI&e Eodhstructing the
power receiving and transform ng equi pnent and nonitoring and neasurenent of
their vol tage, Therabbvepmantionad swetthEear2bs! o tdoiss €aseted N1t ant
consi derations are how the 3 installation space for the above devices and
moni tori NngraAN@ollowing can be implemented with respect to multiple
switches, buses, terminals for power cable connection, and the
like housed in an enclosure having a door: the disposition of
10 them in the enclosure can be changed to cope with wvarious
positions and directions of power cables.
With respect to power receiving and transforming
equipment having this type of switchgear, users’ demands have
been diversified. An example will be taken. The type of load
15 and operating conditions differ depending on the purpose of
use on the customers’ sites. When a distribution system is
planned, therefore, consideration is given to the requirements
for safety, reliability, the maintenance of operation, and
expected increase in load. In this planning for power
20 distribution, it is also required to take the following into
account: control of a circuit breaker, a disconnector, an
earthing switch, and the like constructing the power receiving
and transforming equipment and monitoring and measurement of

their voltage, current, power, and the like.

25 In this case, important considerations are how the



measuring instrunments should be reduced for size and wei ght reduction and
suppression of investnent in installation. Further, it is inportant to give
sufficient consideration 5 to safety as well as a wide variety of users

ot her demands. For exanple, sone of iﬁbortant consi derations are to enhance
the safety of installed sw tchgear agai nst earthquakes and the Ilike and to
fulfill a failsafe function in a failure in an operating systemfor a

circuit brieglanlatd ochUNMABY €brTthe! AENE| B TBEs | avgnhd @t fedndedia made
based on the foregoing. An object of the invention is to provide vacuum

i nsul at ed rRWishGHeGAN nslthaeMREe 8 hbli1BOBE PLGubeaCREANS £, L h&&%&@}dgfux}?gg 5

reliability of the switchgear against earthquakes and the |1 ke
transportation.and settin after dnstallatiqn,. and to. fulfill a failsafe
function Fﬁdgcﬁéi%u gﬁ §S%W%§%SBP@afgbé%W%Stgﬁn%péPaﬁwﬁ&a&&@%&ﬁnCal section
of the switchgear. To attain the above object, the present invention provides
a vacuum i nsul aF 8BgtBGEr dHgbsAmPerbandi tRygire sidfdsdea ierpfifenmt oy t ch

bl ock defined by a grounded netal plate, a bus bl ock positioned above the

swi t ch5bl dck sadprtyaasabe bl Bock Wics viagriedy bEsndersheother cdendmotk,; a switch
installed in the swtch block; a bus electrically connected with the switch
and i nst alfoedekampllbe boime b clfipcrthret cablse delradtibngahry torvatdmsk Wit h t he

switch 25 and installed in the cable block. 4 The present invention further
provides aneashpty bsUlAEES11ed switchgear against earthquakes and the
like and to fulfill a failsafe function in a failure in an
operating system for a circuit breaker.
10 SUMMARY OF THE INVENTION
The invention has been made based on the foregoing. An
object of theinventionistoprovidevacuuminsulated switchgear
that makes it possible to enhance the safety and reliability
of the switchgear against earthquakes and the like during
15 transportation and setting and after installation, and to
fulfill a failsafe function in a failure, such as breakage in
an operating mechanical section of the switchgear.
Toattain the above object, the present invention provides
a vacuum insulated switchgear comprising an enclosure having
20 a switch block defined by a grounded metal plate, a bus block
positioned above the switch block, and a cable block positioned
beside the switch block; a switch installed in the switch block;
a bus electrically connected with the switch and installed in

the bus block; andacableelectricallyconnectedwith the switch

25 and installed in the cable block.



swi tchgear conprising an encl osure having a switch bl ock defined by a
grounded netal plate, a bus bl ock positioned above the swtch block, and a
cabl e bl ock positioned beside the switch 5 block; a switch and an operating
device therefor installed in the switch block; a bus el ectrically connected
with the switch and installed in the bus block; and a cable electrically
connected with the swtch and installed in the cable block. In this

switchgear, theTawigredsditoLhvest POsichireRed Aiova dey\evatdulemeduldesy t he
internedi ate portion of the enclosure in the direction of height; and the

swi tch an@»ﬁﬂ%@@%ﬁdn{t&pﬁ%q@&n efk8 o8l RIRA idh tsbﬁtlél‘i’ibtl%}éﬁé‘fﬁdedr he switch

can be provided™ wth a novabl e contact positioned below its fixed contact.

In a vacu i_nsul at SWi g ccordi o the 15 invention switch and
an operat Py natRARAEQ HELETIERECBECEIPhEe ok oa P oE e i 12
switch block positioned at a |lower |level than the internedi ate portion of an
encl osur e SWikchhBlarkec2Rd 2 fatHeg HeckTResdhirrgd Reshdenehe i B8ktdhe anong
t he devi ces housed in the enclosure. Therefore, the 20 center of gravity of

t he ensdir &logk:cagedkrtadnmndeasetpevatingwevigs themefas anstglled irhe
stability of the switchgear during transportation and setting is enhanced,

and thus whieke®itchblook haoenkaretdichllyhesnnébeed RSt tRE svittehgear is
excellent in stability against earthquakes and the like, and 25 its safety

and rel i aipld thhs¢an16a §aNARCCHus b1Bk;Neha N kBl eV aGWWriRaYh3t ed
swi t chgear accordi ng
connected with the switch and installed in the cable block.
In this switchgear, the switch block is positioned at a lower
10 level than the intermediate portion of the enclosure in the
direction of height; and the switch and the operating device
are disposed in the switch block. The switch can be provided
with a movable contact positioned below its fixed contact.
In a vacuum insulated switchgear according to the
15 invention, a switch and an operating mechanical section
interlocking therewitharedisposedinaswitchblockpositioned
at a lower level than the intermediate portion of an enclosure
in the direction of height. The switch is the heaviest one
among the devices housed in the enclosure. Therefore, the
20 center of gravity of the entire switchgear can be set to a low
position. As a result, the stability of the switchgear during
transportation and setting is enhanced, and thus workability
can be enhanced. Further, the installed switchgear is

excellent in stability against earthquakes and the like, and

25 1its safety and reliability can be enhanced.



to the invention, the switch is disposed in the enclosure so that its
novabl e contact is positioned belowits fixed contact. |If the operating
mechani cal section is broken, therefore, the 5 novable contact is noved away
fromthe fixed contact by its own meidht. Therefore, a failsafe function is
fulfilled, and the safety can be enhanced. BRI EF DESCRI PTI ON OF THE DRAW NGS
10 FIG 1 is a partly cross sectional side viewillustrating an enbodi nent

i n which vacuunriupgHeat efnSthé Ch@eatim of ndiiEat éd Vet i cHyd&r afdtidp a feeder
panel; FIG 2 is a partly cross sectional front view of the enbodi nent

iITustrated tHeF Gedtidm, F&% s;w_iit;cl% i%i‘ﬁﬁts%ogﬁﬁsiilsﬁéi@r?@iom:g & ew of the

enbodi nent illustrated 1 n FI Is"a partly cross sectiona
perspecti¥

iew of t enmbodinent _illustr d.in kG .1 FIG 5is a
G o ng | haE T oS PoyeRTe EIERLOF Snds i Rl Bo1a% fTsrdegdqiteet” £ &
| ongi tudi nal cross sectional view of the vacuum insul ated sw tchgear
i I1ustratdd Fhemrgrating gechandcglyse¢t §or Ass brekep;. ohberefrre gddre
perspective view of an enbodi nent of an operating nechani smfor the vacuum
25 i nstl ameyrabiiet chgsacti isumevadeaway Fran the efixe G econtacth by dasvi ew
expl ai ning the operation of an energency manual handl e operating section of
t he vacuu@wn weight. Therefore, a failsafe function is fulfilled, and

the safety can be enhanced.

BRIEF DESCRIPTION OF THE DRAWINGS
10 FIG. 1 is apartly cross sectional side view illustrating
an embodiment in which vacuum insulated switchgear of the
invention is applied to a feeder panel:
FIG. 2 is a partly cross sectional front view of the
embodiment illustrated in FIG. 1;
15 FIG. 3 is a partly cross sectional back view of the
embodiment illustrated in FIG. 1;
FIG. 4 is a partly cross sectional perspective view ofthe
embodiment illustrated in FIG. 1;
FIG. 5isadrawing illustrating a front door illustrated
20 in FIG. 1;
FIG. 6 isa longitudinal cross sectional view of the vacuum
insulated switchgear illustrated in FIG. 1;
FIG. 7 is a partly cross sectional enlarged perspective
view of an embodiment of an operating mechanism for the vacuum

25 insulated switchgear illustrated in FIG. 1;



i nsul ated switchgear of the invention, which is applied as a feeder panel; 5
FIG 9 is a partly cross sectional side view of another enbodinent of a
vacuum i nsul ated swi tchgear of the invgption, which is applied as a feeder

panel ; FIG 10 is a partly cross sectional side view of still another
enbodi nrent of a vacuuminsul ated switchgear of the 10 invention; and FIG 11
is a partly cross sectional side view of a still further enbodi nent of a

vacuum i nsul at egIswi Bchgear safiet hedewi expahiaingwmihehoperappbnedfaana f eeder
measuring board. Reference nunmerals used in the drawings are: 15 1 denotes an

encl osur e enleg ganlYs mManAGK, hlalhdd eS Wk thndCkedtiond oFaRiR Rla@elm | d a | ow
vol tage control block, le a front door at the front side, if a rear door at

the rear Sndenatq sadtchodhfUoeethdBiiler A WA AR apg1 TefUbs A
t ransf or ner, a bus, 5a”a connecting bushing, a fusSe, a vacuum
doubl e-break 20 three-position switch, 9 a vacuumearthing switch, 10 a
si ngl e- phdSEKEURA™NSSi’t age transformer, 11 an operating device, 12 epoxy
resin, 20 a T shaped cable head, 20a a cable connecting termnal, 80, 91 a
vacuunpcase, 80HIGY| A ignaipatl ki cigssyFpatiépnalgaide gilew of  angthew cont act,
82a, 82b, 93 a novable contact, 25 83, 84 a feeder , 85 a novabl e conductor,
86, 94 a ‘embadimentubfitedacuumpenatlated=mlvitihgedr afnthal ilbeddtoben, 88 an air
insulated insulating operating rod, 113 a supporting plate, 200 a first
which is applied as a feeder panel ;
FIG., 10 is a partly cross sectional side view of still
another embodiment of a vacuum insulated switchgear of the
10 invention; and
FIG. 11 is a partly cross sectional side viewof a still
further embodiment of a vacuum insulated switchgear of the
invention, which is applied as a feeder measuring board.
Reference numerals used in the drawings are:
15 1 denotes an enclosure, la a bus block, 1b a switch block, 1lc
a cable block, 1d a low voltage control block, le a front door
at the front side, 1f a rear door at the rear side, 2a - 24
a grounded metal plate, 3a cable, 4 a current transformer, 5
a bus, 5a a connecting bushing, 7 a fuse, 8 a vacuum double-break
20 three-position switch, 9 a vacuum earthing switch, 10 a
single-phase wound voltage transformer, 11 anoperatingdevice,
12 epoxy resin, 20 a T shaped cable head, 20a a cable connecting
terminal, 80, 91 a vacuum case, 80a, 91la an insulating cylinder,

8la, 81b, 92, a fixed contact, 82a, 82b, 93 a movable contact,

25 83, 84 a feeder, 85 amovable conductor, 86, 94 a vacuum insulated



operating nechanism 300 a second operating nmechanism and 400 a third
operating mechanism 5 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS As
menti oned before, The vacuun1insulated,;wﬁtchgear of the invention that

achi eves the above nentioned objects is realized by a | owcost and sinple
construction. First Enbodiment 10 Hereafter, description will be given to an
enbodi nent of a vacuuminsul ated switchgear of the invention with reference
to draw ngperbit@ngl ricd ,FIsG, 95 ld mettadt ®ednowshodismant aiik \Wist ataguum

i nsul ated switchgear of the invention is applied to a feeder 15 panel. In

the YaPUU’i‘nis_'iﬁ‘é'tah@do?é&&ﬁﬁl_ﬂQafod,n 1heses @b Y P8y plidte LROlOaU frdt | S
partitioned into the foll owi ng by grounde netal plates 2a, 2b, 2c, 2d

di d LN k , ' I | c, d
ovt volt agBeEasarg MaaTb el P xR Hlq SBePatifo ot aN "gdfo 7y 10
side (right _side of FIG 1%@ ith. a font door le and on its rear side (left

si de of FPGIPEFIOPRTELADG, MSM-The bus block la is disposed in
proximty to the center of the direction of the depth of the enclosure 1
(hori z&nt RETAILES PESCRIRTIONFOE, THE SFREFEEREDEMBODIMENTSe switch block Ib 8

i s disposed bel ow the bus block la, and the cable block Ic is disposed on
the rear side oAsthenehohedubefarél efTheiviecwim Afsulated switchgear

of the invention that achieves the above mentioned objects is
realized by a low-cost and simple construction.
First Embodiment

10 Hereafter, description will be given to an embodiment
of a vacuum insulated switchgear of the inventionwith reference
to drawings.

FIG. 1 to FIG. 5 illustrate an embodiment in which vacuum
insulated switchgear cof the invention is applied to a feeder

15 panel.

In the vacuum insulated switchgear in these drawings,
its enclosure 1 is partitioned into the following by grounded
metal plates 2a, 2b, 2c, 24 disposed therein: a bus block la,
a switch block 1b, a cable block 1c¢, and a low-voltage control

20 block 1d. The enclosure 1 is provided on its front side {(right
side of FIG. 1) with a font dcocor le and on its rear side (left
side of FIG. 1) with a rear door 1f.

The bus block la is disposed in proximity to the center
of the direction of the depth of the enclosure 1 (horizontal

25 direction in FIG. 1) on the upper side. The switch block 1b



1) . The lowvoltage control block Id is disposed on the upper side of the
back face of the front door le, and is positioned 5 opposite to the bus
block la. In the bus block |a, three-phgse solid insulated buses (BS) 5 are
di sposed in parallel with the front face of the enclosure 1 through
connecting bushings 5a (in the direction orthogonal to the plane of FIG 1)
. The buses 5 are insulated 10 by a solid insulator and are nade free from
gas. Avoi dandedspokedspedbwgtlse ke DIk NaNageAEttie WHIEIGE DIk a8dishe

swi tchgear easier to handle. In addition, even when dust or foreign mater
enters theiIBdd oh"Bl@idealr 80de i ¥hat édn dsur@iint abped faW o st Pegsaf ety
remai ns ensured because of solid insulation. 15 In the swtch block Ib, the
fol | owi ng,, desgfi i il r | SRO ' - br eak

t hr ee- posi]t)i 'on%hé\?\nf& h&igg% un%od.{%ﬂ%eb%rgégkpé %%eéfgggl ?#goﬁygﬂeggﬁéf

br eaker-di sconnector CBDS)_8; a vacuum eajthing switch (ES 9: and_an

oper at i ng H&ifi %E? Rk Fa%fe oéa%ﬁg EF‘BEﬁ (?‘?:‘?Igtll‘?e' Y SJW Il)’l‘@s”at%o‘b‘?%vi ded: a
cable connecting term nal 20a connected to the fixed contact 8la of the
vacuumpdoiiresirteak a Hhee hyssiltliask shdtch 8 and the fixed contact of the
vacuum earthing switch 9 and led into the cable block 1c; a T-shaped cable
head 20 rot at ablty phevbdedbbeck Hea 25 hoalkl-phasengollidgihsurabal R@sest wo pairs
of cables 3 (6 cables 9 for three phases) disposed at the upper part or the

lower part(pdy 5 Qirdl idiGgded-15haRah0dl &ierd R0 ah CFMerFiRd e the

enclosure 1 through connecting bushings 5a (in the direction
orthogonal to the plane of FIG. 1). The buses 5 are insulated

10 by a solid insulator and are made free from gas. Avoidance
of use of gas makes gas management unnecessary and the switchgear
easier to handle. In addition, even when dust or foreign mater
enters the room of installation, insulation is maintained and
the safety remains ensured because of solid insulation.

15 In the switchblock 1lb, the following, described indetail
later, are disposed: a vacuum double-break three-position
switch (vacuum double-break three-position circuit
breaker-disconnector CBDS) 8; a vacuum earthing switch (ES)
9; and an operating device 11.

20 In the cable block 1c, the following are provided: a cable
connecting terminal 20a connected to the fixed contact 8la of
the vacuum double-break three-position switch 8 and the fixed
contact of the vacuum earthing switch 9 and led into the cable
block 1lc; a T-shaped cable head 20 rotatably provided on the

25 cable connecting terminal 20a; two pairs of cables 3 (6 cables



term nal 20a; and a system protecting current transfornmer (CT) 4 provided on
the circunf erential surface of the cable connecting 5 termnal 20a. In this
exanple, the cables 3 are led into the _cable block Ic fromthe | ower part of
the enclosure 1. The cable connecting Yernminal 20a is connected by neans of
a menber wth a fuse 7 and a singl e-phase wound vol tage transforner (VT)

10. The fuse 7 and the single-phase wound voltage transfornmer 10 10 are

di sposed dort bargppstiaséesle disposedabl ehdhpperlpart!dr thhe 1eweyropinge contr ol
block Id, the following is disposed on the back face of the front door le: a

lowvol t agR, r&RRitiely 8.l TaBhapEROSEB168f heaRasht 2h8 t8RnaBHe8 PHOtRELI Ve
relay | dab. On the front face of the front door le, as 15 illustrated in FIG

£ 201G, 8L UALR 5 4 BEGREH LML £08g e cBpnale ol

section | ea yI ng al-arns re-cir i ng

faults, capacitor anonmly, vacuum pressure_ anonaly, and the |ike; an
oper at | ng AR TEHAed8R thE R ITalMLETIRt g 4 S RRODEBEAA NS SOPRLREMRT and ¢ he

20 emergency manual handl e operating section lec. In the al armdispl ay
secti ob | d@rmigaleRQapl elntluls fexampdiengtheecabtpdst@rea weddisppatheect i ons
500 for displaying grounding and short-circuiting faults; a display section
501 for emdlilee bdiock dablfecaf thet aoweek paatt afiorhkyedcipkayesact iTime 25 502
for capacitor; an anonaly display section 503 for vacuum 10 pressure; and a
di splay se@dieNceRfelt Phgderliddingohnes 6ARbEt LAY AEaRBRAE LI MmELAT g€.

with a fuse 7 and a single-phase wound voltage transformer (VT)

10. The fuse 7 and the single-phase wound voltage transformer

10 10 are disposed on the upper side in the cable block lc.

In the low-voltage contrcol block 1d, the following is
disposed on the back face of the front door le: a low-voltage
control section composed of capacitors 1lda and a protective
relay ldab. On the front face of the front door le, as

15 illustrated in FIG. 4 and FIG. 5, the following are disposed
fromtopdown: analarmdisplay section leafor displayingalarms
about grounding and short-circuiting faults, capacitor anomaly,
vacuum pressure ancmaly, and the like; an operating switch
section leb including various operating switches; and the

20 emergency manual handle operating section lec.

In the alarm display section lea, for example, the
following are disposed: two display sections 500 for displaying
grounding and short-circuiting faults; a display section 501

for enable or disable of interlock; an anomaly display section

25 502 for capacitor; an anomaly display section 503 for vacuum



In the operating swtch section |leb, for exanple, the followng are
installed: an operation selector swtch 505 for 5 the vacuum doubl e- break
three-position switch 8 and the vacuu garthing switch 9; a renote-| ocal

sel ector switch 506; an operating switch 507 for turning on/off or

di sconnecting the vacuum doubl e-break three-position switch 8; position

i ndi cator | anps 508 for the vacuum doubl e-break three-position 10 switch 8; a
mechani calprigesitrieqrant & gl 8p1a¢Gleici on(D 4 or Ahepl ugd HyrohdatdiE O Bak
three-position switch 8, an operating swtch 510 for grounding or turning
of f the vaguempaittbirngha¥\et.ch 9; a nechanical position display section 511
for the vacuumearthing swtch 9; voltage detecting and phase indicating 15

terminals 512; ndLhe ke BUCISEn LIRCQUR! 4RACY BNUYridndl grgperating

section lec is insta e em e configuration o he "emeérgency

manual handl.e operating sectjon . lec will pbe described | ater. The vacuum
doubl e- br SOR TOHILEG. B8 1 1R ke i ANgOBRRA TR SR SRR AVaLChnPAS &9F t ch 9

di sposed in the above-nentioned switch block Ib are integrally nol dedw th
epoxy P esithelpagaun doydbleabagaki three pashhiowisgiteh §Frnd ghetvaeaum he switch
portion for size and weight reduction. The unitized switch portion is of
phase sepamathdngsswitchr 8,; andemstierdbehlededechogosaitich Blo& ;2nf ront face
of the enclosure 1. Further, a shielding panel is 11 disposed between united

SWi tch POkt ihg SWRRERSS0T Neor QUEWinRN6R /@ Faosh@f $cohh&st 1hgAHaul t
bet ween phases. The
vacuum double-break three-position switch 8; position
indicator lamps 508 for the vacuum double-break three-position
10 switch 8; a mechanical position display section 509 for the
vacuum double-break three-position switch 8; an operating
switch 510 for grounding or turning off the vacuum earthing
switch 9; a mechanical position display section 511 for the
vacuumearthingswitch 9; voltage detecting and phase indicating
15 terminals 512; and the like.

Further, the emergency manual handle operating section
lecisinstalledbelowthem. Theconfigurationof the emergency
manual handle operating section lec will be described later.

The vacuum double-break three-position switch 8 and the

20 vacuumearthing switch 9 disposed in the above-mentioned switch
block lbare integrallymoldedwithepoxyresin l2asillustrated

in FIG. 1 and FIG. 6. This unitizes the switch portion for
size and weight reduction. The unitized switch portion is of

phase separation structure, and is installed orthogonal to the

25 front face of the enclosure 1. Further, a shielding panel is



outer surface of the above-nentioned nol ded epoxy resin 12 is grounded by
conductive coating nmaterial applied thereto to 5 ensure the safety in case of

contact. Detailed description will be given to the configuration of the
above-nentioned unitized switch portionwith reference to FIG 1 and FIG 6.
As illustrated in these draw ngs, the vacuum doubl e-break 10 three-position

swtch 8 includes: a vacuum case 80 having insulating cylinders 80a; two
fi xed contdcp®s@lia bartdredth diditeel swirt dhheorddion® aas suhrdsad thwabl e
contacts 82a and 82b that can be respectively brought into and out of

contact Wddddrendd %3¥d aCaRb¢ti8taidndg8Ehu1dndedieetNpihdas?0 that are

supported 15 in the respective insulating cylinders 80a and cover the areas

2o Caon e shEEhCBNE [l arbikeentibagh f0Pacl LhANIIRAY Tp oM act S

82a, 82b including these contacts. reak 1s e two fixed

contacts 8la and 81b and novabl e contacts 82a and 82h. 20 The right
1 xed conCRATSRS by EeadustiTes Siaddrc Mt o Ay SRP I A TR tebdder 83, and

the left fixed contact 81b is connected to a term nal 2a through a feeder
84. Thé mspsre tdentsafietandnas@dseheimpeadiactcont act 82b are coupled with
each other through a novabl e conductor 85 reinforced by netal, such 25 as
st ai nl ess st eel Detthdfl edsdastr aphiah ad 14t bei givéretpethtucenf i@urdhomovabl e
conductor 85 is coupled with a vacuuminsulated operating rod 86, and the
vacuum i ngH ahehRAs Hd i sl 8@itized switch portion with reference
to FIG. 1 and FIG. 6.
Asillustrated in these drawings, the vacuumdouble-break
10 three-position switch 8 includes: a vacuum case 80 having
insulating cylinders 80a; two fixed contacts 81la and 81b housed
in the vacuum case 80; two movable contacts 82a and 82b that
can be respectively brought into and out of contact with the
fixed contacts 8la and 81b; and arc shields 90 that are supported
15 1in the respective insulating cylinders 80a and cover the areas
surrounding the left andright fixed contact 81b, 81bandmovable
contacts 82a, 82b including these contacts. Double break is
achieved by the two fixed contacts 8la and 81b and two movable
contacts 82a and 82b.
20 The right fixed contact 8la in FIG. 6 is connected to
a bus 5 through a feeder 83, and the left fixed contact 81b
is connected to a terminal 2a through a feeder 84. The movable
contact 82a and the movable contact 82b are coupled with each

other through a movable conductor 85 reinforced by metal, such

25 as stainless steel, that is not annealed at high temperature.



is coupled with a coupling rod 86a. The coupling rod 86a is vacuum seal ed
with a netal bellows 87, and is led out to the 5 exterior of the vacuum case
80 and coupled with an air insul ated ?Perati ng rod 88. The area around the
joint between the air insulated operating rod 838 and the coupling rod is
envel oped wth a rubber or netal bellows 89. As illustrated in FIG 1, the
air insulated operating rod 88 is coupled with an operating 10 rod 111
oper at ed Theomglrabhe oprdactog 8Bvisecdiplddienitio aroxeahiwen ciontididitedB2a and
82b are operated through the operating device 11 coupled with the operating

rod 111 sepethttingheydaase, SARAPERe | vatiign t IHAE POSA tdp¥iSatiddStd@ted in FIG
6: closed position Y1 for energi zation; open position Y2 15 for interrupting

a |oad cutepbuBied §2th'a Whdiling A4 .s%iascoeﬂscesgﬁ?gg%t%g&llef,g%fiQ;. ensuri ng

the safety o specting per agai nst surge v t'eni ng and
the like. As illustrated,.jn FIG, 6 .t above- ment.i oned two novable contacts
85 and BYBCPUELSERLER Y1 bR tE AT Mo g abdpL Sobe g5 thd Hopen
position Y2. This gap is equivalent to the distance between the closed

posi tidn PXLERACTHE spervguyim rage SR angipouniedvibblan edAtdaawlagad and 82b
respectively ensure an isolating gap g2+g3 in the di sconnected position Y3.
The i sol apemgtdgag g2d4gd8i s e setea harbuadpbhe- joipbl e thastmntde 28 requi val ent
to substantially twice the interrupting gap g2 is 13 ensured. As nentioned
above, thenkathabangpadt IRdIod B8 ian@ &heOBoupl B3Ry +6d SIDHEMlcdd tw ce

the interrupting gap
with a rubber or metal bellows 89. As jllustrated in FIG. 1,
the air insulated operating rod 88 is coupled with an operating
10 rod 111 operated through the operating device 11.

The two movable contacts 82a and 82b are operated through
the operating device 11 coupled with the operating rod 111 so
that they are stopped in the three positions illustrated in
FIG. 6: closed position Y1 for energization; open position ¥2

15 for interrupting a load current or a fault current; and
disconnected position Y3 for ensuring the safety of inspecting
personnel against surge voltage of lightening and the like.

As illustrated in FIG. 6, the above-mentioned two movable
contacts 82a and 82b respectively ensure an interrupting gap

200 g2 in the open position Y2. This gap is equivalent to the
distance between the closed position Y1 and the open position
Y2. The two movable contacts 82a and 82b respectively ensure
an isolating gap g2+g3 in the disconnected position Y3. The

isolating gap g2+g3 is so set that a pole-to-peole distance

25 equivalent to substantially twice the interrupting gap g2 is



g2. These multiplied-1ong gaps contribute to inprovenent of the insulation
performance. 5 The followi ng rel ation can be established by providing nold
i nsul ati on between phases and vacuun1ig ul ati on between the poles of
contacts and varying the above-nention pol e-t o- pol e di stance and a nunber
of poles: relation expressed as "phase-to-phase insulation > pole-to-pole
insulation in 10 isolation > pole-to-pole insulation in interruption > the
pol e-t 0- peheuiredul ais onewt iered habgveW thd. isdhasihgcgapt g2e€g3 insul ation
coordi nati on between phases. As a result, the severity of grounding faults

i's |ighteﬁ@@lh@i@ﬂeiéiQ@t9&9%@%sﬁﬂhtﬁ%ﬁjﬁﬂiﬁﬁpeaﬂﬂeiiniérfﬁﬁﬁiﬁ%?béﬁ’SUPpress
spreading of faults 15 as nuch as possi ble. Since the above-nentioned air

i nsul ated_,op iLn S e d.wiih. r t al |l ows 89
. 20PehakL Bohs18RYCh fible HOOEY qel |
and is shPél deé roﬁﬁlﬁgpgu !Sil Jdg él fRB?h%éMrl{e 1a ??I#lé; 0 plo(lg‘ﬁés% Ig’? |°gfﬁ IS
ensured for Iong-&ern1use. Det ai | ed description will be given to the
conf i gur atPsn1N5Y18L 1PRe PEEEPEMABAEI oned vacuum earthing switch 9 with
reference to FIG 1 and FIG 6. As illustrated in these draw ngs, the vacuum
earthihg switcBhe folklewibng relaicimmcaasbegeshablhghed bYynananidipayl i nder
9l1a; a fixed contact 92 housed in the vacuum case 91 and connected 25 to the
f eeder 84moddnminablattontletwdsh tdiaisezaandevhcaughtnsunt ot idn ethvemt  of
contact with the fixed contact 92; and an arc shield 97 that is supported in
the insul ghieNgodrki BEeLofiac?Bdah@veasying the above-mentioned
pole-to-pole distance and a number of poles: relation expressed
as "phase-to-phase insulation » pole-to-pole insulation in
10 isolation > pole-to-pole insulation in interruption > the
pole-to-poleinsulationof earthingswitch.” This facilitates
insulation coordination between phases. As a result, the
severity of grounding faults is lightened to one-line ground
at the worst, and it is possible to suppress spreading of faults
15 as much as possible. Since the above-mentioned air insulated
operating rod 88 is enveloped with the rubber or metal bellows
89 and is shielded from the outside air, the reliability of
insulation is ensured for long-term use.
Detailed description will be given to the configuration
20 of the above-mentioned vacuum earthing switch 9 with reference
to FIG. 1 and FIG. 6.
As illustrated in these drawings, the vacuum earthing
switch 9 includes: avacuumcase 91 havingan insulatingcylinder

9la;: a fixed contact 92 housed in the vacuum case 91 and connected

25 to the feeder 84; a movable contact 93 that can be brought into



the area around the fixed contact 92 and the novabl e contact 93. The novabl e
contact 93 is coupled with a novable conductor 5 94. The novabl e conductor 94
is |l ed out of the vacuum case 91 throg?h a netal bellows 95, and is coupled
with an insulated operating rod 112 f t he vacuum earthing switch 9.
Stainless steel is used for the naterial of the vacuum case 80 and this
enhances their environnent resistance. As illustrated in FIG 10 1, the

novabl e cendasht $F concavresisd the fireactditLcicoRgduaid@an Q6ctdnnamgh t he
novabl e conductor 94. Detailed description will be given to the configuration

of the operathaf 1de%upBotteW 1A thRf en8HE8tE AR iddéP @1kl fha dovdte
operating device 11 is for changing the posi ?I on of 15 the vacuum

doubl e br ¢gl¢. LOLgeaPOShA A vasﬂt,;cdﬂ VRO SLNSahEBE nBORML Uit of osed

posi tion f Or “ener gl zation pen position for RrFUp ng a | oad
current or__a fault current;  and e di sconnect ed asosmlon Y3 for ensuring

the saf ety 3of P‘ﬁé’k?é’(?tqlr‘?gcﬁg?:gﬁﬁr?é 1%%%‘*"5”‘6@ BPYahéesFondyHi¥hi ng and
20 the like. The operating device 11 is also for turning on and off the
vacuun® eaftthi nfhewnevable ganducterrad ets i hed heise off diergracuue aasmonent s of
the operating device 11 are fixed on a supporting plate 113 provided in the
swi t ch bl edkthboudhe mpeantbeildlabey B6e drld iis sobsladwiadli in2hannstgdict ed of :
a first operating nmechanism 200 for shifting 15 the novable contacts 82a,

82b of th%f aﬁt&umgdpé@lmbfsakthé DheAuROSAE1101h § Wi GlnBg betyyesit itdiss ¢l osed
position YI and t

steel is used for the material of the vacuum case 80 and this
enhances their environment resistance. As illustrated inFIG.
10 1, the movable contact 93 is connected to ground by a conductor
96 through the movable conductor 94.
Detailed description will be given to the configuration
of the operating device 11 with reference to FIG. 1 and FIG.
7. The operating device 11 is for changing the position of
15 the vacuum double-break three-position switch 8 among the three
positions: the closed position Y1 for energization; the open
position Y2 for interrupting a load current or a fault current;
and the disconnected position Y3 for ensuring the safety of
inspecting personnel against surge voltage of lightening and
20 the like. The operating device 11 is also for turning on and
off the vacuum earthing switch 9.
As illustrated in these drawings, the components of the
operating device 11 are fixed on a supporting plate 113 provided
intheswitchblock1lb. Theoperatingdevicellissubstantially

25 constructed of: a first operating mechanism 200 for shifting



open position Y2; a second operating nechanism 300 for shifting the novable
contacts 82a, 82b of the vacuum doubl e-break 5 three-position swtch 8

bet ween the open position Y2 and the dlsconnected position Y3; and a third
operating nechani sm 400 for operating ¥he nmovabl e contact 93 of the vacuum
earthing switch 9. Description will be given to the configuration of the 10
first operating nmechanism 200 with reference to FIG 7 and FIG 1. As

i |l ustrat etlel Mothbse doawadds, s2af,i B3b sFathe2@hcusm HOLM eaRintagupported by
t he supportingplate 113, and three levers 202 are fixed on the first shaft

201 on On%h§b@epb?=1ttri%ndé&f€éh@be@fveéﬁetl?é(bio%%dt Itiéﬁ ¥inahh @@l The
tips of the levers 202 are respectively couple MAt the operating rods

%%é oggos%g%nsﬁp 031%11&% 329 rec%’ggn&o‘%ﬁf%%&%grﬁ%%ﬁ?g r ‘%El tgltr%xleﬁ FIIrC]i

7, the lever 203 is cougled W t t he dr|V|ng shaft 206 of an electronagnet
205 t hr oughea™e¥apLenge iécﬁénﬁéP 2§4b 6% thE YACWIHgIoNRle-Psgak: here is
fixed a noving core 207 having T-shaped sections. Around the noving core 207,
there $s hoeedpdsitiioxedwitch 208twestd tde OpenspppdtiiongYpland the 3, and in
the fixed core 208, there are disposed a coil 209 and an annul ar permanent

magnet 21Qiscdnhleetedppssieishdes i andba tieidteveera®3nyg hdchespentadm t he
driving shaft 206, there is 16 provided a trip spring bearing 211, and a

]Elr;(gdsgglr gaﬁéaeh:at1950%@6&10@35%6@0%3&rw SPTRY PEAIN B Alch Ayl the
switch 9.
Description will be given to the configuration of the
10 first operating mechanism 200 with reference to FIG. 7 and FIG.
1. As illustrated in these drawings, a first shaft 201 is
rotatably supportedby the supportingplate 113, and three levers
202 are fixed on the first shaft 201 on one 5ide in the direction
of the axis of the first shaft 201, The tips of the levers
15 202 are respectively coupled with the operating rods 111. On
the opposite side of the first shaft 201, a lever 203 is fixed
in the opposite side to the direction of the levers 202.
As illustrated in FIG. 7, the lever 203 is coupled with
the driving shaft 206 of an electromagnet 205 through a coupling
20 member 204. On the driving shaft 206, there is fixed a moving
core 207 having T-shaped sections. Around the moving core 207,
there is provided a fixed core 208 fixed on the supporting plate
113, and in the fixed core 208, there are disposed a coil 209

and an annular permanent magnet 210. On the opposite side to

25 the lever 203 with respect to the driving shaft 206, there is
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208. The el ectromagnet 205 is so constructed that the followwng 5 is

i npl emrented when the novabl e contacts 82a, 82b are held in the closed
position Y1: holding force countervailijpg the accunulate energy of the trip
spring 212 and a pressure contact spring (not shown) provided on the air

i nsul ated operating rod 88 can be obtained by the attractive force of the
coil 209 and 10 the permanent nagnet 210. Description wll be given to the
conf i gur abirovidedt Aetripcepndi npdrearing rdddhamnsima300ipi spriege2Ehciess to FI G
7. The second operating nechanism 300 is for shifting the novable contacts
82a, 82b ofotvidedasetwec thlect bl palprtingese posng 201 Ahd id €hx8aheimeen t he
open position Y2 and the disconnected position Y3. As illustrated in the
drawi ng, aglgever 301 is fixed on the internediate portion of the first shaft
201 in the direction of length on the supporting plate 113. The lever 301

[ i ded 02 h |
303 abut ted_agat het it Sehbafly ”et'iﬁ% b B d PRAP MR ITEAIE The ena

of a crank | ever 304 on qne de. The crank |l ever 304 is supported so t hat
it cand be1?0%‘3?%%’“3’853@}1@%&&95?“885‘811%‘Fn‘éng%‘pp%ret%% 83bapEeN8ld fife end of
the crank | ever 304 on the other side is coupled 25 with the driving shaft
306 of antheecilrspdgpesitdson JAd beldhaglforgei ¢onptelypillng, theere is fixed
a noving core 307. Around the noving core 307. there is provided a fixed
core 308 ficcaefdiulate energy of the trip spring 212 and a pressure contact

spring (not shown) provided on the air insulated operating rod
88 can be obtained by the attractive force of the coil 209 and
10 the permanent magnet 210.

Description will be given to the configuration of the
second operating mechanism 300 with reference to FIG. 7. The
second operating mechanism 300 is for shifting the movable
contacts 82a, 82b of the vacuum double-break three-position

15 switch 8 between the open position Y2 and the disconnected
position Y3. As illustrated in the drawing, a lever 301 is
fixed on the intermediate portion of the first shaft 201 in
the direction of length on the supporting plate 113. The lever
301 is provided at its tip with an interlock pin 302. The pin

20 302 has a roller 303 abutted against it, and the roller 303
is rotatably provided at the end of a crank lever 304 on one
side. The crank lever 304 is supported so that it can be rotated
to the underside of the supporting plate 113.

The end of the crank lever 304 on the other side is coupled

25 with the driving shaft 306 of an electromagnet 305, and on the



on the supporting plate 113, and in the fixed core 308, there are disposed
two coils 309, 310 in the vertical direction. A5 return spring 311 is

di sposed between the noving core 307 a t he upper part of the fixed core
308. The el ectronmagnet 305 excites the™individual coils 309, 310 to nove the
nmoving core 307 in the vertical direction, and the crank lever 304 is
rotated by this operation. The position 10 of abutnent between the interlock
pi n 302 adaithegr ehhét 308, tlsexdaingadxdad bhineviagatora 8067t heaxank | ever
304. As a result, the lever 203 is prevented fromrotating around the first

shaft 20%nermeeingtd®ee 7 otheee TBUSFotIdedy ke aceBtactss Sased2b of the
vacuum 15 doubl e-break three-position switch 8 are prevented from noving

fromthe Bee?g%ﬂ(gfe‘t Ope%ﬁatéée 1455C8Ra% Fh RInECBord 304 USidAl 0 I

FIG 6 an osifion ey are perm to nmove from
t he open paosition Y2.to the nn éed Ition,Y3 hat this
constructg ﬁggsﬁg Wi sﬁ;% ﬁﬁgrlgg 3%§hV§ﬁF6Fa}h lﬁ%9tb¢% cd%tacts 82
of the vacuum doubl e-break three-position switch 8 between the open
posi tidn vetygxs sPEiRgstbhdsceégrpssnt Pokwesn e movinidosoRel 30hanfl ven to
the configuration of the third operating nmechani sm 400for operating the
novabl e caheaoppe25paftobft lthev&dued earehiBdg.switch 9 with reference to FIG
7. 18 As illustrated in the drawing, a second shaft 401 is rotatably
supported on thensuppittdithdiet 8obléxcabds Ahenaaivdauall &6€1s 309,
310 to move the moving core 307 in the vertical direction, and
the crank lever 304 is rotated by this operation. The position
10 of abutment between the interlock pin 302 and the roller 303
is changed by this rotation of the crank lever 304. As aresult,
the lever 203 is prevented from rotating around the first shaft
201 or permitted to rotate.
Thus, the movable contacts 82a, 82b of the wvacuum
15 double-break three-position switch 8 are prevented £from moving
from the open position Y2 to the disconnected position ¥3
illustrated in FIG. 6 and held in the open position ¥2. Or,
they are permitted to move from the open position Y2 to the
disconnected position ¥3. That is, this construction makes
20 a first interlock mechanism of the movable contacts 82 of the
vacuum double-break three-position switch 8 between the open
position Y2 and the disconnected position Y3.
Description will be given to the configuration of the

third operating mechanism 400 for operating the movable contact

25 93 of the vacuum earthing switch 9 with reference to FIG. 7.



second shaft 401, there are fixed three levers 402 in the direction of the
axis of the second shaft 401. The tips of 5 the levers 402 are respectively
coupled with the operating rods 112. d on the other side of the second
shaft 401, there is fixed a lever 403"Tn the opposite direction to the

| evers 402. The lever 403 is coupled with the driving shaft 406 of an

el ectromagnet 405 through a coupling nenber 404. The 10 el ectronagnet 405 is

construct ad 51 s erayediimththbadmbavey manseécord st ronagaiot2¥andfy t he first
operating nechanism 200. On the driving shaft 406, there is fixed a noving

core 407 Bﬁ}ébﬂﬂt@dsbﬁﬁﬂfé %ﬁd}'ﬁmgf\ﬁ@ﬁ'ﬂe iDg, A 5 69eCsH8d. of My e 1S
provided a tixed core 408 fixed on the supporting plate 15 113, and in the

fixed coreodffls LASEE bF Uiagsed:3 9ibatfReandedd-angybalPeyLaNeNt

magnet 41 ween the core and | ower Tace of the supporting

plate 113, .there is _provided a trip spring.411. Be en the third operatin
nechanisnP&EGCGFOPhngggEuﬂ?lﬁootaigﬂi%ﬁcg&?t%%agga%@fth IE%éﬂﬁH‘dﬁéfating °
mechani sm 300, there is provided a second interlock nechanism The second
oper at} ngtheekguansAP360 g sespecthvely puiedwibbithecoperat sngpds82b  of

t he vacuum doubl e- break three-position switch 8 between the open position Y2
and the digeonardted flosidtilmr ¥idellE sheondc@hdi shaft otkl petiware S i S
related to various elenents so that the 19 operation described belowis

carried oglxeWhen dvtd IDYabh & het 8BbBEE Ee8BPreS2foRitd RAcVASHFS d@sD! e- br eak
t hree-position
The lever 403 is coupled with the driving shaft 406 of
an electromagnet 405 through a coupling member 404. The
10 electromagnet 405 is constructed similarly with the
above-mentioned electromagnet 205 of the first operating
mechanism 200. ©On the driving shaft 406, there is fixed amoving
core 407 having T-shaped sections. Around the moving core 407,
there is provided a fixed core 408 fixed on the supporting plate
15 113, and in the fixed core 408, there are disposed a coil 409
and an annular permanent magnet 410. Between the fixed core
408 and the lower face of the supporting plate 113, there is
provided a trip spring 411.
Between the third operating mechanism 400 of the vacuum
20 earthing switch 9 and the second operating mechanism 300, there
is provided a second interlock mechanism. The secondoperating
mechanism 300 is for shifting the movable contacts 82a, 82b
of the vacuum double-break three-position switch 8 between the

open position Y2 and the disconnected position ¥Y3. The second

25 interlock mechanism is related to various elements so that the



switch 8 are in a third position, or the disconnected position Y3 for
ensuring the safety of inspecting personnel against surge 5 voltage of

| ightening and the like, the second inigrlock mechani sm perfornms the
followi ng operation: it enables the nbvable contact 93 of the vacuum
earthing switch 9 to be brought into contact with the fixed contact by the
el ectromagnet 405. Wen the novable contacts 82a, 82b of the vacuum

doubl e- br epkrafibhr despoibetioheduit £ Banartednodt Sedidiuh pasd tmadably the open
position Y2 for interrupting a current, it disables the novable contact 93

of the vaguyuiaeast BAY §¥bteh Hhd ordeudi WHE1d Wrealk AR -péd it ddie fi xed

contact by the el ectronmagnet 405. Wien the novable contact 93 is in contact

with the { C ct 2 Qf u t bi | |, di sabl es the
operationghéﬁgPﬂﬁgéﬁég %g%%éﬁgtpéggt%ﬁﬁf#g}22%0%%8%%§¥%%?€%%ﬁﬁ%ﬂé%#En]300_
Specifically, the above-pentioned second interlock nechanismis constructed
oF < pi nYAESTFRIHENS SPeiAE SRt L BRE U ARSI IS SORNE LRE G 1 he

el ectromagnet 405 of the 20 third ogerating mechani sm 400; a shaft 413

provi ded valpasgel pél liohkephadsasdndhehaike4othpesowonde intesipekagnet 305 of
the operating nechanism 300; a |ever (not shown) provided on the shaft 413
and coupl mdchianhlisinhperfioemsendeofollhewdngvopgrahabh: 2@6enhblilbe ¢hectr onagnet
305 of the second operating nmechani sm 25 300; and a | ever 414 provided on the

shaft 413maRdpeaaaatchdd bB A0thERAaduh 432th PR§EWIRIAIY #¥ bk B ulen to the

operation of an enbodi nent
into contact with the fixed contact by the electromagnet 405.

When the movable contacts 82a, 82b of the vacuum double-break
10 three-position switch 8 are in a second position, or the open
position Y2 for interrupting a current, it disables the movable
contact 93 of the vacuum earthing switch 9 to be brought into
contact with the fixed contact by the electromagnet 405. When
the movable contact 93 is in contact with the fixed contact
15 92 of the vacuum earthing switch 9, it disables the operation
of the electromagnet 205 of the second operating mechanism 300.
Specifically, the above-mentioned second interlock
mechanism is constructed of: a pin 412 provided at the lower
end of the driving shaft 406 of the electromagnet 405 of the
20 third operating mechanism 400; a shaft 413 provided in parallel
with the second shaft 401 below the electromagnet 305 of the
operating mechanism 300; a lever (not shown) provided on the
shaft 413 and coupled with the lower end of the driving shaft
306 of the electromagnet 305 of the second operating mechanism

25 300; and a lever 414 provided on the shaft 413 and engaged with



in which vacuuminsul ated swi tchgear of the invention is applied to a feeder
panel with reference to FIG 1 to FIG 7. 5 Wen the novabl e contacts 82a,
82b of the vacuum doubl e-break three-%)siti on switch 8 are set in the open
position Y2 for interrupting a load current or a fault current, the
foll owi ng takes place: the lever 203 of the first operating mechanism 200 is
supplied with countercl ockwi se torque in FIG 10 7 wth the first shaft 201

t aken as the ptihcaam.by return force of the trip spring 212 of the first
operating nmechani sm 200. Thus, the interlock pin 302 provided at the tip of

the |lever 301 cpastryptidlwihe 1egOReh @B P ABLRSE aW 3D d nerfbUL t €d

agai nst the outer circunferential surface of the roller 15 303. Further

countercl S i i revent 4 ce of the tri.p spring
212 That ot h e i 2] RS G Sarl 61 HR LG5 om0 SRR RES |oad
current or a fault current to the_di sconnected position_Y3 for ensuring the
safety oFoiﬁSSEEPFﬁgpﬁﬁﬁéoHﬁgp nghererceurget V6t dgkCof Ifigftening 20 and
the like is arrested. Description will be given to the operation for
transition froWhenethpenopabiei opnvacty Bhe, cPbabedf ptBétvanuwn by the first
operating nechani sm 200 (nmaki ng operation). When the coil 209 of the

el ect r omagnabl20brefkttheclei-pots i tADnewel tath Bigreeetaim she 2p8n gdw tdidnvi ng shaft
206 is noved dowmnward 21 in FIG 7. By this downward novenent of the driving

shaft 206y, Ehe hRY¥ersug®2ng'8 fehatedrebAekyiss EAultGoufr¥hth the first

following takes place: the lever 203 of the first operating
mechanism 200 is supplied with counterclockwise torque in FIG.
10 7 with the first shaft 201 taken as the fulcrum by return force
of the trip spring 212 of the first operating mechanism 200.

Thus, the interlock pin 302 provided at the tip of the
lever 301 constructing the second operating mechanism 300 is
abutted against the outer circumferential surface of the roller

15 303. Further counterclockwise rotation is prevented by return
force of the trip spring 212. That is, transition from the
open position Y2 for interrupting a load current or a fault
current to the disconnected position Y3 for ensuring the safety
of inspecting personnel against surge voltage of lightening

20 and the like is arrested.

Descriptionwill be given to the operation for transition
from the open position Y2 to the closed position Y1 by the first
operating mechanism 200 (making operation).

When the coil 209 of the electromagnet 205 of the first

25 operatingmechanism 200, the driving shaft 206 is moved downward



shaft 201 taken as the fulcrum and the novable contacts 82a, 82b are noved
toward the closed position Y1. Inthis closed 5 state, energy is accumnul at ed
in the trip spring 212 and the pressure contact spring, and these springs
are ready for contact parting operation. As the result of this making
operation, the interlock pin 302 is parted fromthe outer circunferenti al
surface of 10 the roller 303. The roller 303 does not change its position
because ofintIhEGr &t.ur Bysthiisndo@b¥acl ndecsacond the rdativigg srabard®ss) and i s
held in its initial position. As nentioned above, the second operating

nechani smtB@01e¢oRASt 20 tared rtReitad 62bckwigel Dekr MEChaRi sl tRe thpdst he 15
followng is inplenmented to satisfy needs for enhanced safety: when the

vacuum doyplagyDs 6ok UL P RAL! FOYAh! Ah tr2 fib0aRTe coRCLELL R PPEr AL ON

by the first operating nechanism ‘owi ng

S acconpPRonBHS BOvORHER A ot AR AR O A -l R b AGTe

i solating operation is disabled.” Description will be given to the operation
for transStidf. PREFOYhdScRrESEBUBBERH| R ¥hetbrimcsRphrg pbk? tansh the by t he
first operating nechanism 200 (contact parting operation). 25 Wen the coi
209 of t herelssareaagimett 805ing, tnd thesd spRingperat regdyEorarustadO i s
excited in the opposite direction to the direction in making operation to
cancel theafegagt operation.
As the result of this making operation, the interlock
pin 302 is parted from the outer circumferential surface of
10 the roller 303. The roller 303 does not change its position
because of the return spring 311 of the second operating
mechanism and is held in its initial position.
As mentioned above, the second operating mechanism 300
constructs a mechanical interlock mechanism so that the
15 following is implemented to satisfy needs for enhanced safety:
when the vacuum double-break three-position switch 8 is closed,
isolating operation by the first operating mechanism 200 is
disabled. That is, thefollowingoperationas one of mechanical
interlocks between interruption and isclation is accomplished:
20 "when a movable contact is in a closed position, isolating
operation is disabled.”
Description will be given to the operation for transition
from the closed position Y1 to the open position ¥2 by the first

operating mechanism 200 (contact parting operation).

25 When the coil 209 of the electromagnet 205 of the first



flux of the permanent nmagnet 210, the follow ng takes place: the driving
shaft 206 is noved upward in FIG 7 by the accunulated 5 energy of the trip
spring 212 and the pressure contact sp£%ng By this upward novenent of the
driving shaft 206, the lever 301 is rotated counterclockwise in FIG 7

t hrough the lever 203 and the first shaft 201. However, the counterclockw se
rotation of the lever 301 is suppressed by the abutnent between 10 the

i nt er | ockopepaldgohethen Se6 oo dpe exicitednia htinée stppdst td [ radtarorci r cunf
erential surface of the roller 303. As a result, the novable contacts 82a,

82b of theoveﬁeumﬂ@é@isnbmakakmgQ@pmidﬁm&%amﬁ 3R nRydls¢ i n the
open position Y2. Description will be given to the operation f or transition

15 f t di t Y. 4 d
operéﬁf‘nggﬁegﬁﬁﬁ.%%ﬁ% e feR et 8o 5 %%ﬁ%%‘*&ap}be% 289300 of the
| ect t. 305 of t d t 00 t ed th th
vacuum | GODBIE R &0 Rod T RO ReER 1 F Rt HPEFDear atesy |

nmenti oned above, the driving shaft 306 is noved downward against the return
spri ngd 31energy eowineaFdipERria 242 and tdhe pragsushaten BoGt s@rdings t he
roller 303 clockwise in FIG 7 through the crank I ever 304. By the cl ockw se
rotati on Bl thésruopward mOBeméht @bDsthe alr pfimpuihait Jod weie tilegrerol | er 303
and the 25 interlock pin 302 is shifted upward by the force of trip spring 23

212. As azpesiktroilfe@PEb@htoBc18Rwidd £ eFm)veﬂ AWMU dhd Nfeiegh the
| ever 301, first shaft 201, and |evers 202, and

203 and the first shaft 201. However, the counterclockwise
rotation of the lever 301 is suppressed by the abutment between
10 the interlock pin 302 of the second operating mechanism and
the outer circumferential surface of theroller 303. Asaresult,
the movable contacts 82a, 82b of the vacuum double-break
three-position switch 8 can be held in the open position Y2.
Descriptionwill be given to the operation for transition
15 from the open position Y2 to the disconnected position ¥3 by
the second operating mechanism 300 (isolating operation}.
When the upper coil 309 of the electromagnet 305 of the
second operating mechanism 300 is excited with the vacuum
double-break three-position switch 8 in the closed state,
20 menticnedabove, the driving shaft 306 ismoved downward against
the return spring 311. The downward movement of the driving
shaft 306 rotates the roller 303 clockwise in FIG. 7 through
the crank lever 304. By the clockwise rotation of the roller
303, the position of abutment between the roller 303 and the

25 interlock pin 302 is shifted upward by the force of trip spring



t he novabl e contacts 82a, 82b of the vacuum doubl e-break three-position
swtch 8 are noved to the disconnected position 5 Y3. In this isolated
state, the noving core 207 of the eleégronagnet 205 of the first operating
mechani sm 200 is positioned outside the coil 209. For this reason, even if
the coil 209 of the electromagnet 205 of the first operating 10 nmechani sm
200 is excited in the isolated state, substantially no magnetic flux passes
t hr ough t Ra2novAsga aars1A),7 taved opetriatdalg veds01tE ase mdved atbwaadhrdlhat i s,
the follow ng operation as a mechanical interlock between a circuit breaker

and a di s¢aRrBaghOthkS18¢62Mbi ShedysvheRaft MPYAD! £h&odActs i Fo2lD ddl @
di sconnected position, making operation is di sabl ed. " Description wll be

Tt oen e, ABSEBYLORORRRAEEARIL | B3 L0 ThbNGodlanoARGRIRIRASL! | o0 Y5 L0

t he open position second operating nmechani sm en t he upper
coil 309 f the el ectronmagnet 205 of %%f second, operati ng_nechani sm 300 20
"o exr tedEACT ROSAEGPR DAL Lk Peate RO Fovtty Il SRERABrARE PO A L or 303
pushes downward the interlock pin 302 abutted against it by the downward
moveneht &B-.the driving shaft 206 and the countercl ockwi se rotation of the
crank lever 304. As a result, the novable contacts 82a, 82b of the vacuum 25
doubl e- break t hirethbsi isohatedt shaBear ehavmedihg theeopen a4 thesition Y2.
When the novabl e contacts 82a, 82b of the vacuum
electromagnet 205 of the first operating mechanism 200 is
positioned outside the coil 209. For this reason, even if the
coil 209 of the electromagnet 205 of the first operating
10 mechanism 200 is excited in the isolated state, substantially
no magnetic flux passes through the moving core 207 and
attractive force is not produced. That is, the following
operation as a mechanical interlock between a circuit breaker
and a disconnector is accomplished: when a movable contact is
15 in a disconnected position, making operation is disabled.”
Descriptionwill be given to the operation for transition
from the disconnected position ¥3 to the open position Y2 by
the second operating mechanism 300. When the upper coil 309
of the electromagnet 205 of the second operating mechanism 300
20 1is excited in the isolated state, the following takes place:
the roller 303 pushes downward the interlock pin 302 abutted
against it by the downward movement of the driving shaft 206
and the counterclockwise rotation of the crank lever 304. As

a result, the movable contacts 82a, 82b of the vacuum

25 double-break three-position switch 8 are moved to the open



doubl e-break three-position switch 8 are in the open position Y2 for
interrupting a current, the follow ng takes place: the 5 | ever 414 of the
second interlock mechanismis engaged with the pin 412 provided at the | ower
end of the driving shaft 406 of the e?%ctronagnet 405 of the third operating
mechani sm 400. Therefore, it is disabled by the el ectromagnet 405 to cl ose

t he novabl e contact 93 of the vacuumearthing swwtch 9. 10 Wien the novabl e
contact 9pokstiiBncgntact with the fixed contact 92 of the vacuum eart hing
switch 9, the lever 414 of the second interlock mechanismis engaged with

the pin 412 prgybdednat mbPsprePresneadteof sbhe HohvHRotfhalhc4Qq of the

el ectromagnet 405. Therefore, operation by the second 15 operating nmechani sm
300 is disahled..Further t he movahl contacts,82a, 62b qof, the vacuum
doubl o br SERPTH BESFET o EnH T L SVatsh A EHe 10 Ebd ket @P T on va 1 or
ensuring the safety of inspecting personnel against surge voltage of

| i ght eni ng2ahef tife-5qup ting ar 6PFbAhg thkde Idoxded Fﬁbeﬁek’/%@c?ogt@ﬁd of the
second interlock mechani smenabl es the novenent of the pin 412 provided at

t he upper lemerofilg¢hefdthei seceondfin@slock nmewhayl ssn ricremgetDitther ef or e,
the vacuum earthing switch 9 can be turned on by the third operating

mechani smeAGOpin it Iherakbadednatttilenadweibend entthe Beivehagt sth et ramd er 25
303 is used for the second operating nmechani sm 300. A partly 25 arc-shaped

cam may b rsybs 1leldebriadhethgos QJH‘.! ehe i rd BperditIRGShe RSN Phm U fi T st

operating nechani sm 200 and the third

Therefore, it is disabled by the electromagnet 405 to close
the movable contact 93 of the vacuum earthing switch 9.

10 When the movable contact 93 is in contact with the fixed
contact 92 of the vacuum earthing switch 9, the lever 414 of
the second interlock mechanism is engaged with the pin 412
provided at the upper end of the driving shaft 406 of the
electromagnet 405. Therefore, operation by the second

15 operatingmechanism 300 is disabled. Further, when the movable
contacts B2a, 82b of the vacuum double-break three-position
switch 8 are in the disconnected position ¥3 for ensuring the
safety of inspecting personnel against surge voltage of
lightening and the like, the following takes place: the lever

20 414 of the second interlock mechanism enables the movement of
the pin 412 provided at the upper end of the driving shaft 406
of the electromagnet 405. Therefore, the vacuum earthing
switch 9 can be turned on by the third operating mechanism 400.

In the above-mentioned embodiment, the rotatable roller

25 303 is used for the second cperating mechanism 300. A partly



oper ating nechani sm 400 may be changed as appropriate. In the

above- nenti oned enbodi nent, an el ectronmagnetic operating 5 systemis applied
to the first operating nechani sm 200. stead, any other operating system
such as electric spring system nmay be adopted. In the above-nentioned
enbodi nent of the invention, the vacuum doubl e-break three-position switch
8, which is the 10 heaviest one of the devices housed in the enclosure 1,
and t he opetathagedevamemady beesdbsposadeds ol waer #bedeirn3bBG dhe That i s.
they are disposed in the space lower than the internediate portion of the

encl osur el spBt R ofll 6 £44ie0ns P4+ it ntREehaREom 208 AnkeEhE i avi ty of

the entire svmtchgear can be set 5 As aresult, the safety of
t t dif
anseoren 900 Loskallahlon aer e LakrLOR APEBORRt k3 CTBGY. o

toppl ed and the safet can_b ensured In the above- nentloned enbodi nent of
the i nvenfPg¥e- FﬁBtlQB a@@BHS&BGBIe BRegkerhroBagBetifoRPERALARIS i s

di sposed in the enclosure 1 so that its novable contacts 82a, 82b are

posi t i bnedysibemdw applied &a thenf bessopenatang mejchaaddim 200, tInstgsst.at i ng
device 11 for operating the novable contacts 82a, 82b is also disposed at a
| ower | evahyi 6thbe eperasing dysterhheswutl ead iedeXriad dpigly syst@en,unp. | f

t he operating device 11 becones faulty 26 for some reason, therefore, the
movabl e cgg&aggsagggteQZb of the vacuum doubl e-break three-position switch 8
are noved

In the above-mentioned embodiment of the invention, the
vacuum double-break three-position switch 8, which is the
10 heaviest one of the devices housed in the enclosure 1, and the
operating device 11 are disposed as illustrated inFIG. 1. That
is, they are disposed in the space lower than the intermediate
portionof the enclosurel in thedirectionof height. Therefore,
the center of gravity of the entire switchgear can be set low.
15 As aresult, the safety of transportation and installation work
for the switchgear is enhanced, and if an earthquake happens,
the installed switchgear is prevented from being toppled and
the safety can be ensured.
In the above-mentioned embediment of the invention, the
20 vacuum double-break three-positicn switch 8 is disposed in the
enclosure 1 so that its movable contacts 82a, 82b are positioned
below its fixed contacts 8la, 81b. In additicn, the operating
device 11 for operating the movable contacts 82a, 82b is also
disposed at a lower level in the enclosure 1 in the direction

25 of height in a lump. If the coperating device 11 becomes faulty



downward by their own weight and parted fromthe fixed contacts 8la, 8lb.
Thus, a fail safe function is fulfilled, and the safety 5 can be enhanced.
In the above-nentioned enbodi ment of t invention, the follow ng neasures
are taken in addition to the above construction: the buses 5 are disposed
above the vacuum doubl e-break three-position switch 8, and the vacuum 10
doubl e- break three-position switch 8 and the operating device 11 are

di sposed #orasbmeerebeurl . tHdresboes £, thw muyatdle agndavitees82hs PpBidf oned near
the joints of the buses 5. This nakes it possible to enhance the safety of

wor k of  caimpesicent BRudisehreak Enrer -pod izhone staridhored ramhedidgEent of the
i nvention, the work of connecting a bus 5 to a bus joint is conducted as

fol |l ows: %%‘% é%i | def Jdi j ' e
d e QU4 diYft2aiih ed BEofi é)%:dlcérmt%
encl osure and thi t%hs 51s pd1 ed ﬁo Fom above t%e Eus jé%% toward
t he bus | intgﬂ@i illustrated in FLG %. t he gu S, 20.5 a thq%ﬁgs joints
are dispo%&&' e TRESy AT IREBFENGEEQR 15 ?iﬁé%ﬁ%@tPBH ey
Therefore, the buses 5 and the bus joints are positioned at the |evel of the
wor ker5s sa8ade, eah@ncele wor ker can stably conduct bus connecting work
W thout being required to be in stressful posture. Wien the front door le 25
i s opened, the Iowheldtaye-aentricdneseenbodipesttodHde dnveheidd, traeck face of
the front door Ie is noved together out of the enclosure 1. Therefore, the
wor ki ng sgaAacdhgt MRasures are taken in addition to the above
construction: the buses 5 are disposed above the vacuum
double-break three-position switch 8, and the vacuum
10 double-break three-position switch 8 and the operating device
ll aredisposedat alower level. Therefore, nooperatingdevice
is positioned near the joints of the buses 5. This makes it
possible to enhance the safety of work of connecting the buses
5.
15 In the above-mentioned embodiment of the invention, the
work of connectinga bus 5 to abus joint is conducted as follows:
the bus 5 is guided from a side of the enclosure 1 into the
enclosure 1 and this bus 5 is pulled down from above the bus
joint toward the bus joint. As illustrated in FIG. 1, the buses
20 5 and the bus joints are disposed above the vacuum double-break
three-position switch 8. Therefore, the buses 5 and the bus
joints are positioned at the level of the worker’'s breast, and
the worker can stably conduct bus connecting work without being

required to be in stressful posture. When the front door le

25 1is opened, the low-voltage control section positioned on the



above-nenti oned bus connecting work can be ensured by an anount equival ent
to the novenent of the | owvoltage control section. 5 A required nunber of

pi eces of switchgear are disposed in Line before the above-nentioned bus
connecting work is conducted. In the above-nenti oned enbodi nent, since a bus
connecting work can be conducted after the required sw tchgears being
arranged in a state that each of the switchgears is provided 10 with
necessary baekpdaeet 8ft hht Favatbdeorslbj tstmovéd togéther destsf the
reliability can be enhanced. As nentioned above, the | ow voltage control

section paibisered10n therbasKef atRe SkWELk Phgt BFab&OBbrdeRre | e is unitized,
and the | owvol tage control section det achab?y attached to the 15 back face

of ihe 11 98bu0flonlronll S BEGR L BYSRLIL BahbEBRLLYca TIPS dfisyd O vl tage

control section wth ease enance 1 nspection. Ion, a
protective relay and, the |like housed jn the | vol tage control, section can
be easil yeqtu&b’laé@él&.t%(fi’ﬁf“?ﬁ%m ?grﬂfd?:hﬁel%‘f"ﬁoﬁg-%VBRﬁEﬂii%Efféiijl‘?‘}ont door
le, as illustrated in FIG 4 and FIG 5, the alarmdisplay section leais
di spos2d at theAl z¢gniped \mumkes ofepdecasdofhavbpehaenrgarevdisnesadtion | eb
i ncluding various operating swtches is disposed at the |evel of workers
hands. Theamnefldne, bedoker $ha5 abavecaenityocaed dluki coanklcy ingnedwek iigspecti ng
work. Further, 28 the energency manual handl e operating section lec is
di sposed dondactewe’ $hafkedhbbesenéntiontdhemsbadfent,t BenoResabEHI SW tch
connecting work can be conducted after the required switchgears
beingarrangedinastate that eachof the switchgears is provided
10 with necessary components that have been subjected to routine
tests, the reliability can be enhanced.
As mentioned above, the low-voltage control section
positioned on the back face side of the front door le isunitized,
and the low-voltage control section detachably attached to the
15 back face of the front door le. Thismakes it possible toeasily
check the low-voltage control section with ease during
maintenance inspection. In addition, a protective relay and
the like housed in the low-voltage control section can be easily
replaced.
20 On the front face of the above-mentioned front door le,
as illustrated in FIG. 4 and FIG. 5, the alarm display section
lea is disposed at the level of workers' eyes and the operating
switch section leb including variocus operating switches is

disposed at the level of workers' hands. Therefore, workers

25 can easily and efficiently conduct inspecting work. Further,



section leb for normal operation. Therefore, the possibility that a worker
manual |y operates it without careful consideration 5 is mnimzed. The
above-nmenti oned energency manual handlﬁ operating section lec is operated as
illustrated in FIG 8, for exanple. T &t is, the tip of a manual handl e 900
Is inserted into a hole 901 in the front door le, and is screwed into a

t hreaded portion 10 902 fixed on a side panel of the enclosure 1. Thus, the

coni cal tthe ehetfyenopmiaiudinhdind1208pesatbhytssbiagni nelc ihaiispy®se@nd of
t he coupling nenber 204 of the first operating nmechanism 200 in the

oper ati ng jgeyhefetbt AaPEsdesnt Fe ot EREgERIOERe 0pRFaHRYRY Shvi tldtl S Makes

the accunul ated energy of the trip spring 157212 and the preSsure contact

spring | aLger ;LhanoL e, MR copd 1 ££,07 Whe erpmnent,  ipanet, 207, of the

first opefating mnechani sm resul t, the Trova 'gba, 82b of
t he vacuum doubl e- br eak th&ge-position swtch 8 are ved downward, and an

open- ci r c PR t@FRF XS HRARYALLE cReTafigSshel thauhwaredvg Ritideral A% 900 is

thereafter pulled out of the hole 901 in the front door le, the operation
can be5copsl eiadmized.addition, as illustrated in FIG 1, the voltage
transfornmer 10 and the protection fuse 7 are disposed in the cable block Ic
on the rear fac®hei dBooé-mhbnteonédsemerdendhatanzdl thend paropacdtig of t he
enclosure 1 is opened, therefore, the 29 voltage transforner 10 and the

2][ ]9|t g?teing&efcltsi%nﬁééri&%p@%&itlaﬁ ad N9ALEHSD N n it E. BNNARE &Skedrf1 &v0r Ki Ng
That is, the tip of a manual handle 900 is inserted into a hole
901 in the front door le, and is screwed into a threaded portion
10 902 fixed on a side panel of the enclosure 1. Thus, the conical
tip of the manual handle 900 is abutted against the lower end
of the coupling member 204 of the first operating mechanism
200 in the operating device 11, and pushes the coupling member
204upward. Thismakes the accumulatedenergyof the trip spring
15 212 and the pressure contact spring larger than the magnetic
force of the permanent magnet 207 of the first operating
mechanism 200. As a result, the movable contacts 82a, 82b of
the vacuum double-break three-position switch 8 are moved
downward, and an open-circuit condition can be established.
20 When the manual handle 900 is thereafter pulled out of the hole
901 in the front door le, the operation can be completed.
In addition, as illustrated in FIG. 1, the voltage
transformer 10 and the protection fuse 7 are disposed in the

cable block 1lc on the rear face side of the enclosure 1. When

25 the rear door 1lf of the enclosure 1 is opened, therefore, the



FIG 9 illustrates another enbodi nent in which vacuum insul ated sw t chgear
of the invention is applied to a feeder 5 panel. In FIG 9, the nenbers
marked with the sane reference nunerals as in FIG 1 are those identical with
or equivalent to those in FIG 1, and”? he detail ed description of themwl|
be omtted. This enbodinent is so constructed that two cables 3 in 10 the
cable block Ic are pulled out to above the enclosure 1 and the voltage

t ransf or mneb1lt@gantrdmer grméeqio andftise pfoteetdionppasd 7 aant be dapsary part in
the cabl e block 1c. The other constructions are the sane as illustrated in

FIG 1. AgpgpdiREal Oahfi $he8bedhaRBEs the %E!“ciﬁ%f 8¢kidsehRy. 1°
above- nenti oned enbodi nent can be obtained, and further the” switchgear can

be flexibly con te? ' + ed | r ﬁi? ence, Wi.th a wiring pattern
of a power cablgfgh hjgff?%gfélﬁ J‘ételg%éﬁﬁé%oeé %qgefbt i JS lrcgl e8G9 Ur t her
enbodi ment i n_whi ch vacuum 20 insulated swi tchgear of the invention is
appl i ed t dngutasgd, swhpbrheear ok tde i@vepid opedferBPHaRRetC \# theadfE sane
reference nunmerals as in FIG 1 are those identical with or equivalent to
those ¥ n PRGell, Emd Iithe 9dethe|membriss majtkieshwattht hhen sime referande ed. 25 In
this enbodi nent, one cable 3 is provided in the cable 30 block Ic to cope
Wit h caseaumbendsans al®FIG Ofl pevwethsupplientdtabewi gdunedquliifiasletabl e 3 i s
pull ed out to bel ow the encl osure
to those in FIG. 1, and the detailed description of them will
be omitted.
This embodiment is so constructed that two cables 3 in
10 the cable block 1lc are pulled ocut to above the enclosure 1 and
the voltage transformer 10 and the protection fuse 7 are disposed
at the lower part in the cable block 1¢c. The other constructions
are the same as illustrated in FIG. 1.
According to this embodiment, the same effect as the
15 above-mentioned embodiment can be obtained, and further the
switchgear can be flexibly connected and installed in
correspondence with a wiring pattern of a power cable on the
installation site.
FIG. 10 illustrates a further embodiment in which vacuum
20 insulated switchgear of the invention is applied to a feeder
panel. In FIG. 10, the members marked with the same reference
numerals as in FIG. 1 are those identical with or equivalent
to those in FIG. 1, and the detailed description of them will

be omitted.

25 In this embodiment, one cable 3 is provided in the cable



1, and the voltage transfornmer 10 and the protection fuse 7 are disposed at
the lower part in the cable block 1c. The other 5 constructions are the sane
as illustrated in FIG 1. According tq.this enbodi nent, the sane effect as
the above-nentioned enbodi ments can be obtained, and further the sw tchgear
can be flexibly connected and installed in correspondence with a wiring
pattern of a power cable on the 10 installation site, needless to add.

Vari ous amiwoikkslef tpovepe wilphl gasas wisefé exn bhowwpeast wdwer HuppIkd
illustrates a further enbodi ment in which vacuum insul ated switchgear of the

i nvent i on ciap WPPLAEEed O arHiBLE8b1e BaNEhulldd Bhe tolde1bP@ nEREr sy ked with
the sane reference 15 nunerals as in FIG 1 are those identical with or

equi val enty  baal RSCyERELE t1anBRdrhbe 6! A4 SRS O Hpddem wi 11 be

omtted. I'n I's enbo one cable 3 1s provid bl ock | c
to cope with cases ere,_an _anount o%.po r supp! 0 can E reduced as in
the embodPREIFRITRY AL BRE Loverday }h-%ﬁ?%c eel\él%c 4Gl ﬁﬁcb €% o above
the enclosure 1, and the voltage transfornmer 10 and the protection fuse 7
are di 3posedstzuctpensopEe phet spmet B8 ddBnstppseld 18 FIke dther
constructions are the sane as illustrated in FIG 1. 25 According to this
enbodi nent, theAsaneddhfjetd abithemBadimabbdi tbat saimbuaffatedasntkeG 10 can
be obtained. In the above-nentioned enbodi nents, the voltage
above-mentioned embodiments can be obtained, and further the
switchgear can be flexibly connected and installed in
correspondence with a wiring pattern of a power cable on the
10 installation site, needless to add. Various amounts of power
supply can be flexibly coped with.
FIG. 11 illustrates a further embodiment in which vacuum
insulated switchgear of the invention is applied to a feeder
panel. In FIG. 11, the members marked with the same reference
15 numerals as in FIG. 1 are those identical with or equivalent
to those in FIG. 1, and the detailed description of them will
be omitted.
In this embodiment, one cable 3 is provided in the cable
block 1c to cope with cases where an amount of power supply
20 can be reduced as in the embodiment illustrated in FIG. 10.
This cables 3 is pulled out to above the enclosure 1, and the
voltage transformer 10 and the protection fuse 7 are disposed
at the lower part in the cableblock 1¢. The other constructions

are the same as illustrated in FIG. 1.

25 According to this embodiment, the same effect as the



transforner 10 and the protection fuse 7 are provided in the cable block Ic.
However, they may be omtted as required. s 32 WHAT IS CLAIMED IS 1. A
vacuum i nsul ated switchgear conprising;;an enclosure having a swtch bl ock
defined by a grounded netal plate, a 8us bl ock positioned above the switch
bl ock, 5 and a cable block positioned beside the switch block; a switch
installed in the switch block; a bus electrically connected with the switch
and i nst alenbddimentthd 1ius tivhdekl, iandI&.calbl eaal det obtalingdconnected with the
switch and 10 installed in the cable block. 2. A vacuuminsul ated sw tchgear

conprising: an efACkAsuABokavinBEtdonwit eRbbhemkndef i BAd bwy1dageounded netal
pl ate, a bus bl ock positioned above the switch block, and a cable block

posi { | oneq.aesledenlh: 54 iRl mﬁ%ﬁgwm 7288 c2Prgpeaa 1 Gpyi ce

therefor insta In e swt a bus electrically connected with
the switch d install.ed Jjn the bus block: and a.cable_electrically
connect edSAbf PHBcRwiEch BRWEVEE” ) Tatk T PR oRitRdnrafLFEui el cin (e
switch block is positioned below the internediate portion of the enclosure
in theddirection of height,



and wherein the switch and the operating device are disposed 25 in the
swtch block. 33 3. A vacuuminsul ated swi tchgear conprising: an encl osure
having a switch bl ock defined by a groggded netal plate, a bus bl ock
positioned adjacent to the switch block, and a cable block positioned beside
the switch block; 5 a switch installed in the swtch block and having a fixed
contact and a novable contact; a bus electrically connectedwith the switch
and i nst aWwHa@ IBnCLAEMBDsIBlock; and a cable electrically connected with the
switch and 10 installed in the cable block, wherein the switch is so

di sposed that the npvwalheugoiactatddaieniclgeioddmmradidel ow the fixed
contact thereof. 4. The vacuuminsul ated switchgear of Claim2, wherein the

encl osure furthgr has ; 0 égﬁ% -t h t age
control sectiongﬁnsta(ﬂ%g tﬁé?g?gqiﬁﬁaﬂgﬁ'gégégﬁﬁilc 5%% I%%H%gﬁ?%%%d wherein
the | ow vol tage control bl ock.is disposed pposite to the hus bl qck on the
rear si demS%ag 838 Cof 2t RS %}1%%83%‘? .tlz?)n%.g #Ffév%/a@}ﬁjrﬁwlﬁs%\ j%@cf’q's'vm t chgear
of aim2 wherein the enclosure further has a |owvoltage control bl ock
with & | oddopt §BleoRipPek BeeitdanpAsPeride ther evatghdblock;

a switch installed in the switch block;
abuselectricallyconnectedwiththeswitchandinstalled
in the bus block; and
a cable electrically connected with the switch and
10 installed in the cable block.
2. A vacuum insulated switchgear comprising:
an enclosure having a switch block defined by a grounded
metal plate, a bus block positioned above the switch block,
and a cable block positioned beside the switch block;
15 a switch and an operating device therefor installed in
the switch block:
abuselectricallyconnectedwith the switchand installed
in the bus block; and
a cable electrically connected with the switch and
20 installed in the cable block,
wherein the switch block is positioned below the
intermediate portionof theenclosureinthedirectionof height,
and
wherein the switch and the operating device are disposed

25 in the switch block.



an openabl e/ cl osabl e door, and wherein on the front side of the door, there
are disposed 25 fromtop down an al arm di splay section for displaying an
anonmaly 34 and the like in the each deyice, an operating switch section for
each device, and an energencynmanual handl e operating section operated in an
energency. 6. The vacuuminsul ated switchgear of Claim2 5 wherein the cable
bl ock further has therein a protection fuse and a voltage transforner
connected to tha.cableacwml indgelatedtdwelpelogent | composeimgd t he vol t age
transforner are di sposed either at the upper part or at the |lower part in

the cabl e bl ockanléhd1oduraGiainigns Wwait1esh BWobkNIEEI n&@BY hSdr¥linddy encl osure
having a switch bl ock defined by a grounded netal plate, a bus bl ock

post 1 oneseB90 41 SHboh SRk 108 SORLSHH O EnBESLABEL Jes! o (ne

swi tch bl ock; hinstalle \ & bus electrically
i ectri caPPyl GofifBiRe Rekn BPRG L RPN PaRdAe] fBeaPiad P AERdabl o bl ock: an
operating device installed so as to be positioned below 20 the switch in the
swit ch3bl ock; afdcsw t@vapskadigdi tmtbeupvi heh tdgsknandthaving adhixa® t he
operating device.
contact and a movable contact;
abuselectricallyconnectedwiththeswitchandinstalled
in the bus block; and
a cable electrically connected with the switch and
10 installed in the cable block,
wherein the switch is so disposed that the movable contact
thereof is positioned below the fixed contact thereof.
4. The vacuum insulated switchgear of Claim 2,
wherein the enclosure further has a low-voltage control
15 block with a low-voltage control section installed therein and
an openable/closable door, and
wherein the low-voltage control block is disposed
opposite to the bus block on the rear side of a door of the
enclosure.
20 5. The vacuum insulated switchgear of Claim 2 ,
wherein the enclosure further has a low-voltage control
block with a low-voltage control section installed therein and
an openable/closable door, and

wherein on the front side of the door, there are disposed

25 fromtop down an alarmdisplay section for displaying an anomaly



8. A vacuuminsul ated swi tchgear conprising: an enclosure having a swtch

bl ock defined by a grounded 25 netal plate, a bus bl ock positioned adjacent
to the switch block, 35 and a cable b#gck positioned beside the switch

bl ock; a switch installed in the switch block so that a novable contact
thereof is positioned below a fixed contact thereof; a bus installed in the
bus bl ock and connected to a fixed 5 contact of the switch; an operating
devi ce foandpehatiike tihe t314 eakth dastiaekl edn opetdiel syvidwitdd addcti@ms to be
positioned below the switch; and a | ever nechani sm coupling together a

novabl e ceptagich déd ife !t 8a 8Widelr R yinikeh RPEK 848 18 0BR Yt n g% e cti®n/acuum

i nsul ated switchgear of Caim3 wheréin the bus block is positioned above

the switc .10, T i nsul ated switchgear of any of Claim1l
wherein t BQ%\%E ghl?[sag g@%%ﬁ%ﬂ“%@ﬂbl e-break 15 three-position sw tch having

openi ng/ cl osing_and .i sol ating , functions. 11. The vacuum insul ated sw tchgear
of any of dainf2, qr%é’raéfw RO BP RS iy dshaeds OL 5 838t omagnetical |y
driven operating device. 20 12. A vacuuminsul ated sw tchgear conprising: an
encl ostur e havi nghereinttdie pabik lcfchéurvhern hps thesg inneipgiotisicdtion a bus
bl ock positioned adjacent to the switch bl ock,

fuse and a voltage transformer connected to the cable, and

wherein the protection fuse and the voltage transformer
are disposed either at the upper part or at the lower part in
the cable block.
10 7. A vacuum insulated switchgear comprising:
an enclosure having a switch block defined by a grounded
metal plate, a bus block positioned above the switch block,
and a cable block positioned beside the switch block:
a switch installed in the switch block:
15 abuselectricallyconnectedwiththeswitchand installed
in the bus block;
a cable electrically connected with the switch and
installed in the cable block:;
an operatingdevice installed so as to be positioned below
20 the switch in the switch block; and
a lever mechanism coupling together the switch and the
operating device.
8. A vacuum insulated switchgear comprising:
an enclosure having a switch block defined by a grounded

25 metalplate, abusblockpositioned adjacent to the switchblock,



and a cabl e bl ock positioned beside the switch block; a vacuum doubl e- br eak
three-position swtch having 25 opening/closing and isolating functions,

di sposed in the switch 36 block so th a novabl e contact thereof is
positioned below a fixed contact thergof; a vacuum earthing switch di sposed
in the switch block so that a novable contact thereof is positioned bel ow a
fixed 5 contact thereof; a bus installed in the bus block and connected to a
fixed coahdch ohblbeb¥ackupodauhbbaelir bakitibr erepogitcANbsveckeh; an

el ectromagnetically driven operating device installed in the switch bl ock so

as to be positignad teal ewskhe 14acinBhel QwideBh! Brédiealo thhees RRS/dHi1n switch
and the vacuumearthing swtch; and a | ever nmechani sm coupling together

i ndi vi dua I G s o1 dou - br t -position switch
and the égggé(?hpeg??ﬁ?ﬁ%ga%s%/\ni’tog%ttéln%g'et\{ﬁggg%cgrPgirr’g%%e of}%éta %%glﬁg\%) 15
operating device. 13, A vgigﬁn1in§ulate swi.t chgear conprising: an enclosure

havi ng a swit ch® %k §ha oW FOet g Plogk aBf anpac itRed fdyed gr ounded
netal plate, a bus block positioned adjacent to the switchblock, a cable

bl ockposi epBhagt20fbtbedevwihehswi t ch bl ock, and an openabl e/ cl osabl e door; a
vacuum doubl e- break three-position switch having opening/closing and

i sol ati ng functamrgpenatsiirad dedice fdre operating the switch, installed

in the switch block so as to be positioned below the switch;
and
a lever mechanism coupling together a movable contact
10 of the switch and the operating device.
9., The vacuum insulated switchgear of Claim 3 ,
wherein the busblockispositionedabove the switchblock.
10. The vacuum insulated switchgear of any of Claim 1,
wherein the switch is a vacuum double-break
15 three-position switch having opening/closing and isolating
functions.
11. The vacuum insulated switchgear of any of Claim 2,
wherein the operating device is an electromagnetically
driven operating device.
20 12, A vacuum insulated switchgear comprising:
an enclosure having a switch block defined by a grounded
metal plate, abusblock positionedadjacent to the switchblock,
and a cable block positioned beside the switch block:
a vacuum double-break three-position switch having

25 opening/closingandisolating functions, disposed in the switch



switch block so that a novable contact thereof is positioned below a fixed
contact thereof; 25 a vacuumearthing switch installed in the switch bl ock 37
so that a novable contact thereof is pQsitioned below a fixed contact

t hereof; an el ectronmagnetically driven oOperating device operating the vacuum
doubl e-break three-position switch and the vacuum 5 earthing swtch,
installed in the switch block so as to be positioned bel ow the vacuum

doubl e- br dkbckhseethasi &i movabi ¢ chon bact t tiee vecfiubns gard it hopesdviteclyw and a

| ever mechani sm coupling together individual novable contacts of the vacuum
doubl e- br gakkikkaeecp®acti @hezwboFGh and 10 the vacuum earthing switch and the
el ectromagnetically driven operating device, wherein the |ow voltage contro

bl ock i's di sposgdylBygm asftﬁm SRPESh t &1 4 H8s sllblﬁ?ét%%égf ﬂjg?créS! de of a

door of the enclosure. 14. The vacuum insul ated sw aim 13,
wherein on t ront side he, dpo ere_are . disp d. fro down an
aIarnldisﬁpagﬁggéiFgwaFgF Gre Fg§ ﬁ%GE%O ﬁﬁﬁgpﬁlt&ﬁﬁe%hEeFPWe i each

device, an operating switch section for each device, and an energency manual
handle5op§P&¢?ﬁ§ $§BETPEA: 20 operated in an emergency. 15. The vacuum

i nsul ated switchgear of Claim12 or 13, wherein in the cable block, at |east
one cabl e conneatlats installed in the bus block and connected to a fixed

contact of the vacuum double-break three-position switch;
anelectromagneticallydrivenoperatingdevice installed
in the switch block s0 as to be positioned below the wvacuum
10 double-break three-position switch and the vacuum earthing
switch; and

a lever mechanism coupling together individual movable
contacts of the vacuum double-break three-position switch and
the vacuum earthing switch and the electromagnetically driven

15 operating device.

13. A vacuum insulated switchgear comprising:

an enclosure having a switch block and a low-voltage
control block defined by a grounded metal plate, a bus block
positionedadjacent totheswitchblock, acableblockpositioned

20 beside the switch block, and an openable/closable door;

a vacuum double-break three-position switch having
opening/closing and isolating functions, installed in the
switch block so that a movable contact thereof is positioned
below a fixed contact thereof;

25 a vacuum earthing switch installed in the switch block



to a fixed contact of the each switch through a current transforner for
systemprotection is installed so that the cable 25 can be |l ed out to above
or below the enclosure. 38 16. The vagyun1insu|ated swi t chgear of C aim 15,
wherein a protection fuse and a voltage transformer connected to the cable
are di sposed at the upper part or the Ilower part in the cable block. 5 17. A
vacuum i nsul ated swi tchgear conprising: an encl osure having a switch bl ock
and a | owsvothagea mowabile cbhbaktdeieredf s poghitibned belew $lmixed a bus

bl ock positioned above the switch bl ock, a cable block positioned beside
the sw tcholkaek, taBdedRn;openabl e/ cl osabl e door: 10 a switch installed in the
switch block; a bus electrically connected with the switch and installed in

the bus bl ock; | LGall j Lt i nstal | ed
inthe cable bl SR EEER5ORE0RER Rty HAAVEE Gt g BRI LA Rd Nt e

| o olta control bl qck, wherein the | owvoltage control block is disposed
o oo R ATt PR e e St A G L FROAT I JHCUSM 1 1

encl osure. 20 18. A vacuuminsul ated sw tchgear conprising: an encl osure
havi ngf a ¢@rthhng| gWiktghd anpsalleft agetheohvisrhpbderkdepi asdtpyba grounded
nmetal plate, a bus bl ock

positioned below the vacuum double-break three-position switch

and the vacuum earthing switch; and
a lever mechanism coupling together individual movable
contacts of the vacuum double-break three-position switch and
10 the vacuum earthing switch and the electromagnetically driven
operating device,
wherein the low-voltage control block is disposed in a
position opposite the bus block on the rear side of a door of
the enclosure.
15 14. The vacuum insulated switchgear of Claim 13,
wherein on the front side of the door, there are disposed
from top down an alarm display section for displaying an anomaly
and the like in the each device, an operating switch section
foreachdevice, and anemergencymanual handle operatingsection
20 operated in an emergency.
15. The vacuum insulated switchgear of Claim 12 or 13,
wherein in the cable block, at least one cable connected
to a fixed contact of the each switch through a current
transformer for systemprotectionis installed so that the cable

25 can be led cut to above or below the enclosure.



positi oned above the switch block, a cable block positioned beside the
switch bl ock, and an openabl e/ cl osabl e door; 25 a swtch installed in the
switch block; 39 a bus electrically connected with the switch and installed
in the bus bl ock; a cable electrically3%onnected with the switch and
installed in the cable block; and 5 a | owvoltage control section installed
in the lowvoltage control block, wherein on the front side of the door,
there are di sposed THoMd@mndowsiataddrgwici Sjedr SeEtd ik ors di spl ayi ng an
anomaly and the like in the each device, an operating switch section 10 for

each device, anghapeSNCAIBPEYeRBNYA! r880hRa0RETS1EAGe SEELRORorfREr ated in an
energency. 19. A vacuuminsul ated swi tchgear conprising: an encl osure having

i tch bl i ped . l; pl bus bl ock pasitioned
Sbove. t neCRATECRER BELERY S R iR BLOKRe, BRRHR RalF s cui'ton

bl ock; a switch installed in the switch block; a bus electrically connected
with the $QFEENPERE tRstBPI €8P1PNPLAEKLUS bl ock; a cable electrically

connected with the switch and 20 installed in the cable bl ock; and a
protecti on fuseldandAavaouumgénsnhatedr seitchaaart edmprbsing: cabl e,

an enclosure having a switch block and a low-voltage
control block defined by a grounded metal plate, a bus block
positioned above the switch block, a cable block positioned
beside the switch block, and an openable/closable door;
10 a switch installed in the switch block;
abuselectricallyconnectedwiththeswitchandinstalled
in the bus block;
a cable electrically connected with the switch and
installed in the cable block; and
15 a low-voltage control section installed in the
low-voltage control block,
wherein the low-voltage control block is disposed in a
position opposite the bus block on the rear side of a door of
the enclosure.
20 18. A vacuum insulated switchgear comprising:
an enclosure having a switch bleck and a low-voltage
control block defined by a grounded metal plate, a bus block
positioned above the switch block, a cable block positioned
beside the switch block, and an openable/closable door:;

25 a switch installed in the switch block;



wherein the protection fuse and the voltage transforner are disposed either
at the upper part or at the lower part in 25 the cabl e bl ock.

39

abuselectricallyconnectedwith the switchandinstalled
in the bus block;
a cable electrically connected with the switch and
installed in the cable block; and
5 a low-voltage control section installed in the
low-voltage control block,
wherein on the front side of the door, there are disposed
from top down an alarm display section for displaying an anomaly
and the like in the each device, an operating switch section
10 foreachdevice, andanemergencymanual handleoperatingsection
operated in an emergency.
19. A vacuum insulated switchgear comprising:
an enclosure having a switch block defined by a grounded
metal plate, a bus block positioned above the switch block,
15 and a cable block positioned beside the switch block;
a switch installed in the switch block;
abuselectricallyconnectedwiththeswitchandinstalled
in the bus block;
a cable electrically connected with the switch and
20 installed in the cable block:; and
a protection fuse and a voltage transformer connected
tc the cable,
wherein the protection fuse and the voltage transformer
are disposed either at the upper part or at the lower part in

25 the cable block.



