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 prrent there Is installed a closed sw tchboard

(referred to as SWtc ra%, is constructed by housing the follow ng
items in anf EhE 9§‘UF'§E I JQHH circuit breaker for interrupting a |oad
current or a fault current; a disconnector and an earthing switch for 15

ensuring tﬁ@cyéﬂﬂetlylSBLAﬁ'Eﬂoﬁﬁéchﬁﬁ@:Aﬁonducts mai nt enance work on a | oad;
detectors f or systemvoltage and current; a protective relay; and the liKke.
Wth respect to this type of switchgear, it is required to give
consideration to the position and direction of power
FIELD OF THE INVENTION
5 The present invention relates to a vacuum insulated

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).
Itisconstructedbyhousing the following items in an enclosure;
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
ona load; det‘ectors for systemvoltage and current; 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

s

direction of the power cables.
In one of measures for the improvement of this regard,
various positions and directions of power cables cope with each

Y

25 other as follows. Multiple switches are housed in respective



20 cabl es connecting the switchgear. Therefore, it has been desired that the
swi tchgear can cope with the position and direction of the power cables. In
one of neasures for the inprovenent of this regard, various positions and

di rections of power cables cope with each 25 other as follows. Miltiple

swi tches are housed in respective 2 vacuum cases and integrally nolded; this
nol ded portion is provided with termnals for power cable connection; and
these terwanahm tasepoand dabegradiyembildedar éhjsomolded pontdonous
directions. (Refer to Patent Docunent 1, for exanple.) 5 [Patent Docunent 1]

JP- A-2000- geéézaeﬁﬁb.&h kPrmiie 13D eve- pews + sl & Wongld®albni;Saga ©redsd r uct ed

that the following can be inplenented with respect to nmultiple smﬁtches,

shercuur o PRSI S R EACCROAAL S B LlecdD PR 9020,
changed t0,00BE 1hha VA AES: £OSbELONE BOSumahECl! OPS-OLLBRPEL . §aP! es:
5 [Patent Document 1] JP-A-2000-306474 (FIG. 16)

The above-mentioned switchgear is so constructed that
the following can be implemented with respect to multiple
switches, buses, terminals for power cable connection, and the

(o like housed in an enclosure having a door: the disposition of
10 them in the enclosure can be changed to cope with various
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



Wth respect to power receiving and transform ng equipnent having this type
of swi tchgear, users' demands have been diversified. An exanple wll

taken. The type of |oad 15 and operatin% conditions differ depending on the
use on the custoners' sites.” Wien a distribution systemis

herefore, consideration is given to the requirenents for safety,

reliability, the maintenance of operation, and expected increase in |oad.
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to safety as well as a wide variety of users’ other demands.
For example, some of important considerations are to enhance
the safety of installed switchgear against earthquakes and the
like and to fulfill a failsafe function in a failure in an
operating system for a circuit breaker.
SUMMARY OF THE INVENTION

The invention has been made based on the foregoing. An
objectof the inventionistoprovidevacuuminsulatedswitchgear
that makes it possible to enhance the safety and reliability
of the switchgear against earthquakes and the like during
transportation and setting and after installaticn, and to
fulfill a failsafe functicn in a failure, such as breakage in
an operating mechanical section of the switchgear.

Toattain theaboveobject, the present inventionprovides
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;
a bus electrically connected with the switch and installed in
the busblock; andacableelectricallyconnectedwith the switch

and installed in the cable block.

an

In



Further, it is inportant to give sufficient consideration 5 to safety as
well as a wide variety of users' other demands. For exanple, sone of

i nportant considerations are to enhance, the safety of installed swtchgear
agai nst earthquakes and the I|ike and to fulfill a failsafe function in a
failure in an operating systemfor a circuit breaker. 10 SUMVARY OF THE

| NVENTI ON The i nvention has been nade based on the foregoing. An object of
t he i nventi on | SHeoppesen tenvaatdon fhiattiisdrprewi debgeaacuthdnsmkesdi t
possi ble to enhance the safety and reliability of the sw tchgear against

ear t hquakesy pichdder EbdiSr 881h§anlénd IGNERORAR h§B W ciEh 18R dad nafit er
installation, and to fulfill a failsafe function in a failure, such as

Dhoakags. By Sy REA MO AN LHI Motk pS1THhEATERLCTRl (21 0 Lhe

above obje e prese I ol provi des acuum i nsu sw't chgear

COTD 1511020, SOGLOSYT € aL10. 20 2 Suk L Bl ek SRS ht Rl gupded et o
pOSItlgneleock; a switch and an operating device therefor installed in
the switch block; a bus electrically connected with the switch
and installed in the bus block; and a cable electrically
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 therewithare disposedinaswitchblockpositioned
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 enclesure. 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 its safety and reliability can be enhanced.



beside the switch block; a switch installed in the switch block; a bus
electrically connected with the switch and installed in the bus block; and a
cable electrically connected with the switch 25 and installed in the cable
bl ock. 4 The present invention further provides a vacuum i nsul ated

swi tchgear conprising an encl osure having a switch bl ock defined by a
grounded netal plate, a bus bl ock positioned above the switch block, and a
cabl e bl ock posiRumitesk beiyi dthe vacamint dnsmllateck swi tehigear aadoadimger ati ng
device therefor installed in the switch block; a bus electrically connected

W th the sytate Rddtidnl ked thitkba EH?di’éﬁ@gédam the A B docal |y
connected with the switch and installed in the cabl e bl ock. In this

i toh . . L ) th
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switch and_t he ogerati r,ui,;l device are disposed ih the switch bl ock. The switch

can be probf 38 ORPEAtANgFIeHhantort fa¢ i5oREGKER 4R et T &edPont act .

5 movable contact is moved away from the fixed contact by its
own weight. Therefore, a failsafe function is fulfilled, and

the safety can be enhanced.

{ BRIEF DESCRIPTION OF THE DRAWINGS
10 FIG. 1 is a partly 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. 5 is a drawing illustrating a front door illustrated
20 in FIG. 1:
FIG. 6 is alongitudinal 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;



In a vacuum i nsul ated swi tchgear according to the 15 invention, a switch and
an operating nechanical section interlocking therewith are disposed in a
switch bl ock positioned at a |ower Iev$% than the intermedi ate portion of an
enclosure in the direction of height. e switch is the heaviest one anong
t he 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 theF3@itshgeaa didengietwr amppaihahigomhendpeetitiog of anhanced,
and thus workability can be enhanced. Further, the installed switchgear is

excel l ent pReshaBiel 4nagdl Rahagadr bhesaken@Redthdn ide trNGathunt s safety
and reliability can be enhanced. 5 "Further, in the vacuumi nsul ated

ancl osur o HBeSTpA pe ket 80 1A 1R T dplafrt RBP4 OB, B8 cont act.

| f the operating nechanical section is broken, therefore, the 5 novable
contact isfrgied BAB¢LFromthe fixed contact by its

5 FIG. 9 is a partly cross sectional side view of another
embodiment of a vacuum insulated switchgear of the invention,
which is applied as a feeder panel ;

FIG. 10 is a partly cross sectiocnal side view of still

another embodiment of a vacuum insulated switchgear of the

—_——

10 invention; and
FIG. 11 is a partly cross sectional side view of 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 enclesure, la a bus block, 1lb 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 woundvoltage transformer, 11 an operatingdevice,
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



1

own wei ght. Therefore, a failsafe function is fulfilled, and the safety can
be enhanced. BRI EF DESCRI PTION OF THE DRAWNGS 10 FIG 1 is a partly cross
sectional side viewillustrating an enpodinent in which vacuum i nsul at ed

swi tchgear of the invention is applied to a feeder panel; FIG 2 is a partly
cross sectional front view of the enbodinent illustrated in FIG 1; 15 FIG
3is a partly cross sectional back view of the enbodinment illustrated in

FIG 1, Fbperédti®garod.,t |8y ,co6sa medlalomall loessp@d iare adreWwnfulldted
enbodi nent illustrated in FIG 1; FIG 5 is a drawing illustrating a front

door ill Uihrs%h%‘hn%‘)o?érgi:% 1rof| @*136aI SuBpbPOdh§ Y L&, Czro‘bsé gepgt onal view
of the vacuum insul ated sw chgear | lustrated in FIG 1; 7/ is apartly
cross sectignal el L ged, pep SRS U ocH 8o 0T a9 11 1
a third operating mechanism.
5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
As mentioned before, The vacuum insulated 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 avacuum insulated switchgear of the invention with reference
to drawings.
FIG. 1 to FIG. 5 11lustrate an embodiment in which vacuum
insulated switchgear of 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, 2d disposed therein: a bus block la,
a switch block 1b, a cable block 1lc, 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 door 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



25 insul ated swi tchgear

expl ai nin
t he vacuu

feeder panel; 5 FIG 9 is a partly cross sectional side view of another
t of a vacuuminsul ated switchgear of the invention, which is

enbodi nen

illustrated in FIG 1; 6 FIG 8 is a side view

g the operation of an energency manual handl e operating section of
m insul ated switchgear of theginvention, which is applied as a

applied as a feeder panel ; FIG 10 is a partly cross sectional side view of

still anoidelispdast mellowotthe basuwlbodksld ataed thet cApearbbck e ik0
and FIG 11 is a partly cross sectional side view of a stil
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side of the back face of the front door le, and is positioned
opposite to the bus block la.

In the bus block la, three-phase solid insulated buses
(BS) 5 are disposed 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
by a s0lid insulator and are made free from gas. Avoidance
of use of gas makes gas management unnecessary and the switchgear
easier to handle. 1In addition, even when dust or foreign mater
enters the room of installation, insulation is maintained and
the safety remains ensured because of solid insulation.

In the switch block 1b, 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.

In the cable block 1¢, 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

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



at the front side, if a rear door at the rear side, 2a - 2d a grounded net al
plate, 3a cable, 4 a current transforner, 5 a bus, 5a a connecting bushi ng,
7 a fuse, 8 a vacuum doubl e-break 20 three-position switch, 9 a vacuum
earthing switch, 10 a single-phase wound voltage transforner, 11 an
operating device, 12 epoxy resin, 20 a T shaped cabl e head, 20a a cable
connecting termnal, 80, 91 a vacuum case, 80a, 9l1a an insulating cylinder,

8la, 81b, £82, tlardé i st débpo8ad, aBihe @Ppparnpapbler ehet AoweraBs3, 84 a
feeder, 85 a novabl e conductor, 86, 94 a vacuuminsulated 7 operating rod,

87, 95 a ti‘th%hth\@he&ﬁ SRapbl t8BYEKEL 20SMh@lihOPEEAttHGHOd, 113 a
supporting pl ate, first ~operating nechanism 300 a second operating

T PREFERREDLERBCI VRIS AeYRERTl BRERSRErBY Eneh CELARREBRREE LD

swi tchgear of the invention that achieves the above nentioned objects is
real i zed BPTRViGRIFthardrepmbpeensdad gunfiass of the cableconnecting

5 terminal 20a. In this example, the cables 3 are led into the
cable block 1lc from the lower part of the enclosure 1. The
cable connecting terminal 20a is connected by means of a member
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 control block 1d, the following is
disposed on the back face of the front door le: a low-voltage
control section composed of capacitors lda 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 sectionleafordisplayingalarms
about grounding and short-circuiting faults, capacitor anomaly,
vacuum pressure anomaly, 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



First Enbodi nent 10 Hereafter, description will be given to an enbodi nent
a vacuuminsul ated switchgear of the invention with reference

FIG 1 to FIG 5 illustrate an enbodi t in which vacuum insul ated
switchgear of the invention is applied to a feeder 15 panel. In the vacuum
I nsul ated switchgear in these drawings, its enclosure 1 is partitioned into

the followi ng by grounded netal plates 2a, 2b, 2c, 2d disposed therein:

to draw ngs.
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20 block Id. The enclosure 1 is provided on its front side (right
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following are installed: an operation selector switch 505 for
the vacuum double-break three-position switch 8 and the vacuum
earthing switch 9; a remote-local selector switch 506; an
operating switch 507 for turning on/off or disconnecting the
vacuum double-break three-position switch 8; position
indicator lamps 508 for the vacuum double-break three-position
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
vacuumearthingswitch9; voltagedetecting and phase indicating
terminals 512; and the like.

Further, the emergency manual handle operating section
lecis installed below them. The configuration of the emergency
manual handle operating section lec will be described later.

The vacuum double-break three-position switch 8 and the
vacuum earthing switch 9 disposed in the above-mentioned switch
block lbare integrallymoldedwith epoxyresinl2as illustrated
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

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



I s di sposed bel ow the bus block la, and the cable block Ic is disposed on
the rear side of the enclosure 1 (left side of FIG 1). The | ow voltage
control block Id is disposed on the upp?£ side of the back face of the front
door le, and is positioned 5 opposite to the bus block la. In the bus bl ock
| a, three-phase solid insulated buses (BS) 5 are disposed in parallel with
the front face of the enclosure 1 through connecting bushings 5a (in the

di recti on ddsphsgdnaktweenhanpltade safitEhGpot)tionEhdobssppresar ehensul at ed 10
by a solid insulator and are nade free fromgas. Avoidance of use of gas

nmekes gas paeageeBee YANACERS2EYcardulbhengEhGhgeBetweasi phakeshanthe. In
addi tion, even when dust or foreign mater enters the roomof installation,

i nsul ation.j LNt Al a . [ e.gf.solid
 noul at | onoUiETbREBAOE LS he hHByEIHERLDRER fi51 £0 Uikop SRS 9158011
| ater, are dispqsed; a vacuum doubl e-hreak three-position w tch (vacuum
double-breSFOPﬁ%SQ-BESFPPSHcéﬁyguFPatBPSaW€F95F§&oﬁﬁ@@ﬁ@ﬂ'G%E§F¢§E%§ vacuum
earthing switch (ES)

5 ensure the safety in case of contact.

Detailed description will be given to the configuration
of the above-mentioned unitized switch portion with reference
to FIG. 1 and FIG. 6.
( As illustrated in these drawings, the vacuum double-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 in the respective insulating cylinders 80a and cover the areas
surrounding the left and right fixed contact 81b, 81b andmovable
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.



9; and an operating device 11. 20 In the cable block Ic, the followng are
provi ded: a cable connecting term nal 20a connected to the fixed contact 8la
of the vacuum doubl e- br eak three-positbon switch 8 and the fixed contact of
t he vacuum earthing switch 9 and | ed info the cable bl ock | c; a T-shaped
cabl e head 20 rotatably provided on the 25 cable connecting term nal 20a; two
pairs of cables 3 (6 cables 9 for three phases) disposed at the upper part

or the | ovitie poviablyy dadididtuy t8te ik Shapddd ailte hegdctmandsadanedt ed to
the termnal 20a; and a system protecting current transfornmer (CI) 4

provi ded Qfpdhgr Gid HHH HeENtdl tHY el ih1etleE operatehignGoa Ber M nal

20a. In thi's exanple, the cables 3 are led into the cable bllock Ic fromthe

| ower part, of th cl,qsure 1. Th ahl onngct i ng. t-erm nal LS
connect ed 1y SR Than sepe aie, £48; Feg T "R Pha L B, 838 45

vol tage transformer (VI) ~10. The fuse_7 and the single-phase wound vol tage
t r ansf or mefacdm Fegledivdids 8amghathhelppup &7 deanth thelehd dioodkel c.

5 exterior of the vacuum case 80 and coupled with an air insulated
operating rod 88. The area around the joint between the air
insulated operating rod 88 and the coupling rod is enveloped
with a rubber or metal bellows 89. As illustrated 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 Y2

15 for interrupting a load current or a fault current; and
disconnected position ¥3 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

20 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-pole distance

25 equivalent to substantially twice the interrupting gap g2 is



In the | owvoltage control block Id, the following is disposed on the back
face of the front door le: a |owvoltage control section conposed of
capacitors lda and a protective relay l,dab. On the front face of the front
door le, as 15 illustrated in FIG 4 and FI G 5, the follow ng are di sposed
fromtop down: an alarmdisplay section |lea for displaying alarns about
groundi ng and short-circuiting faults, capacitor anonmaly, vacuum pressure

anonal y, aibddedl. i ke; mantapaeadt abovey the isedbitand ¢ap HRA+yd g various
operating swtches; and the 20 energency nenual handl e operating section

lec. In t&%oalaacrlrandﬁpgez 86N AP al P 181 tere 1R% errRDILAN gnaasre

di sposed: two display sections 500 for displaying grounding an

i er | ock:Sm ARGSa 15 EAy So 3RE5s CBn3 thpp e, R ERBFoYRRORoRE

di splay section 503 for vacuum 10 pressure; and a di splay section 504 for

di spl ayi ngFhehe RO PeFHOIBEE ¢ or  char ge.

5 The following relation can be established by providing
mold insulation between phases and vacuum insulation between
the poles of contacts and varying 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-pole insulationof 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
switch9includes: avacuumcase 91 having an insulatingcylinder
9la; afixed contact 92 housed in the vacuum case 91 and connected

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



In the operating swtch section |leb, for exanple, the followng are

i nstall ed: an operation selector switch 505 for 5 the vacuum doubl e-break
three-position switch 8 and the vacuumgarthing 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 cahnfosit iodncdhspttywistdr thenf 5084 foaan tideet 92acandnathoabt estor ek
three-position switch 8, an operating swtch 510 for grounding or turning

of f the vagqurWa£als BupPoreviia the Bn8BERANhEEy POSidr ONadhfll @veest i on 511
for the vacuumearthing switch 9; voltage detecting and phase indicating 15

I
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di sposed in the above-nentioned switch
5 94. The movable conductor 94 is led out of the vacuum case

91 through a metal bellows 95, and is coupled with an insulated
operating rod 112 for the vacuum earthing switch 9. Stainless
steel is used for the material of the vacuum case 80 and this
enhances their environment resistance. As illustrated in FIG.
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
i5 the vacuumdouble-break three-position switch 8 among the three
positions: the closed position Y1 for energization; the open
position ¥2 for interrupting a load current or a fault current;
and the disconnected position ¥3 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
intheswitchblocklb. Theoperatingdevicellissubstantially

25 constructed of: a first operating mechanism 200 for shifting



block Ib are integrally nolded with epoxy resin 12 as illustrated in FIG 1
and FIG 6. This unitizes the switch portion for size and wei ght reduction.
The unitized switch portion is of pha g separation structure, and is
installed orthogonal to the 25 front face of the enclosure 1. Further, a
shielding panel is 11 disposed between united switch portions to suppress
the occurrence of a short-circuiting fault between phases. The outer
surface oththmoshbile- nentacnedsrnl, dédbepdx theeviacuhh idoubdrechrdak by
conductive coating material applied thereto to 5 ensure the safety in case of

contact. Pakaklpdsdeseni Hiietn ¥ bbétheei i cliosklepsontignral haa tid the
above-nentioned unitized switch portion with reference to FIG 1 and FIG 6.
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5 three-position switch 8 between the open position Y2 and the
disconnected position ¥Y3; and a third operating mechanism 400
for operating the movable contact 93 of the vacuum earthing
switch 9.

( Description will be given to the configuration of the

10 first operating mechanism 200 with reference to FIG. 7 and FIG.
l. As illustrated in these drawings, a first shaft 201 is
rotatablysupportedby the supportingplate 113, and three levers
202 are fixed on the first shaft 201 on one side 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 cecre 207,
there is provided a fixed core 208 £ixed 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



can be respectively brought into and out of contact with the fixed contacts
8la and 81b; and arc shields 90 that are supported 15 in the respective
insulating cylinders 80a and cover the ,greas surrounding the left and right
fi xed contact 81b, 8l b and novable contacts 82a, 82b including these
contacts. Double break is achieved by the two fixed contacts 8la and 81b and
contacts 82a and 82b. 20 The right fixed contact 8la in FIG 6

I s connectpetbwtigled abtisip sprionghbearérde?l 83, amtch tthelp efprinigc@d2cast act 81b
is connected to a termnal 2a through a feeder 84. The novable contact 82a

two novabl e

and the
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conductor 85 reinforced by netal, such 25 as stainless steel, that is not

anneal ed

I's coupled with

with a netal

bel

diigh tenperature. 12 The novable conductor 85 is coupled with a
vacuum i nsul at ed

operating rod 86, and the vacuum i nsul ated operating rod 86

OppLLNG 100, 85y s The, coupl 109, £94, 88318 e 3oy oe2! e

5 1is implemented when the movable contacts 82a, 82b are held in

10

15

20

25

the closed position Y1: holding force countervailing the
accumulate 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
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
switch 8 between the open position Y2 and the disconnected
position ¥3. 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
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

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



5 exterior of the vacuum case 80 and coupled with an air insulated operating
rod 88. The area around the joint between the air insulated operating rod 88
and the coupling rod is envel oped wth-a rubber or nmetal bellows 89. As
illustrated 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
novabl e contacts 82a and 82b are operated through the operating device 11
coupl ed widhiving g@fdt 396 .r dherel isofikkdt atmeying ecantepifet. | Aronwadt hr ee
positions illustrated in FIG 6: closed position Yl for energization; open
posi ti on Yohd mdwimg rbeer B8PV ngheré diagd pruvrideid ar £ Aixédut dre Boe i xednd

di sconnected position Y3 for ensuring the safety of inspecting personnel

agai nst SLHrgecdéP'sth%erinbi phheai 1oz anghd e khkerigsaiddMstacd ednerel! G 6,
t he above-nentioned two novable contacts 82a and 82b respectively ensure an
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two novabl e contacts 82a_and 82b respectively ensure
5 return spring 311 1s disposed between the moving core 307 and

the upper part of the fixed core 308.
The electromagnet 305 excites the individual coils 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 vacuum
15 double-break three-position switch 8 are prevented from moving
from the open position Y2 to the disconnected position Y3
illustrated in FIG. 6 and held in the open position Y2. 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.



an isolating gap g2+g3 in the disconnected position Y3. The isolating gap
g2+g3 is so set that a pole-to-pole distance 25 equivalent to substantially
twice the interrupting gap g2 is 13 engured. As nentioned above, the

i solating gap g2+g3 in isolation is set to substantially tw ce the
interrupting gap g2. These multiplied-long gaps contribute to inprovenent of
the insulation performance. 5 The followi ng relation can be established by
provi di ng Asrdlldustsalted bn the deewipgasa seamhd/ abadm 403 ulatrodathbllyeen t he
pol es of contacts and varyi ng the above-nentioned pol e-to-pol e distance and a

nuber of ogdwsrtd@lon thB SuPpEsEety PhatPNASE bAdPBASEné NSLAEIJORN2
pol e-to-pole insulation in 10 isolation > pole-to-pole insulation in
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5 the levers 402 are respectively coupled with the operating rods
112, and on the other side of the second shaft 401, there is
fixed a lever 403 in the opposite direction to the levers 402.
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 thedrivingshaft 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 interlockmechanism. 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



15 as nmuch as possible. Since the above-nentioned air insulated operating
rod 88 is enveloped with the rubber or netal bellows 89 and is shielded from
the outside air, the reliability of ingulation is ensured for |ong-term use.
Detail ed description will be given to the configuration 20 of the
above-nenti oned vacuum earthing swwtch 9 with reference to FIG 1 and FIG

6. As illustrated in these drawi ngs, the vacuumearthing switch 9 includes

a vacuum ogerdiidmvderraibed e law nigg mdrmicksd owWtla; Waeh xbe cowvihde 92
housed in the vacuum case 91 and connected 25 to the feeder 84; a novable

contact 9%:dhwdcEaBhe, WM GH the! Fabhumdadudlle -Birea®n At eWpbdithenf i xed
contact 92; and an arc shield 97 that is supported in the insulating

cyl i nder Q%Qi C r t e e novabl e
cont act . %ﬁgarr%%l/gbﬁ‘eacgﬁ%acﬁ?o ﬁ?}goh% E%é@% a nnvaebtféogg% (l;:&t or 5 94.
The novabl e conduct or, 94 |s®‘a$d out_ of the yacuum case . 91 throu%h a netal
bel | ows 95%3 HRY SSUTIRY Bhe ety Ph hEﬁPﬁFE&“gPerSO“nel against surge

5 voltage of lightening and the like, the second interlock
mechanism performs the following operation: it enables 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 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



operating rod 112 for the vacuumearthing switch 9. Stainless steel is used
for the material of the vacuum case 80 and this enhances their environnment
resistance. As illustrated in FIG 10 1, the novable contact 93 is connected
to ground by a conductor 96 through t novabl e conductor 94. Detail ed
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 doubl e-break three-position switch B anong the
three postiHd @isi 41®. cl osed position Y1 for energization; the open position
Y2 for interrupting a load current or a fault current; and the disconnected

posi tion Y3 forU@EE%IﬁEl&HW&fPB@b&V@htdﬂﬁ@%@bkﬁ&l@ﬁ&ﬁpgﬂéhbéﬁihEEE surge
vol tage of lightening and 20 the I'ike. The operatlng device 11 1s also for

o awi ngs. PRE beRyasu TR TR B a o B e 1iYeles b {EhBER 18 "o
supporting plate 113 provided in the switch bl ock 1b. The operatlng devi ce
11 i s SL&f%QNﬂI%ﬂq%Pr panel with reference to FIG. 1 to
5 When the movable contacts 82a, 82b of the vacuum
double-break three-positionswitch8aresetintheopenposition
Y2 for interrupting a load current or a fault current, the
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 30C 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 ¥3 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 drivingshaft 206 ismoved downward



25 constructed of: a first operating mechanism 200 for shifting 15 the
novabl e contacts 82a, 82b of the vacuum doubl e-break three-position switch 8
between the cl osed position Y1 and the ,ppen position Y2; a second operating
mechani sm 300 for shifting the novable contacts 82a, 82b of the vacuum

doubl e-break 5 three-position switch 8 between the open position Y2 and the
di sconnected position Y3; and a third operating nmechanism 400 for operating
t he novabl énddrit.a@t Ry dhitshéowneandhmeararanigofsitie diri9ingesbafptdaen wil | be
given to the configuration of the 10 first operating mechani sm 200 with

reference tweFldvers @0k BIre rotatéd d¢lociewieé ech FIG.hgseithayhegSiret first
shaft 201 S rotatably supported by the supporting plate 113, and three

levers %ht e gdf%m %Qetﬁé ral1 Shah ! a2 8B ﬂa@aﬁiéecmzs&'@s gJ£ction of

the axis o Irst shaft 201. The tips of the | evers 15 202 are
respect | vel g, coupled, ui (4 Lhey oner atiag 7 ads 11k, 8. Up GPROS RS 9e O

the first
5 state, energy is accumulated 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 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, the followingoperation as one of mechanical
interlocks between interruption and isolation is accomplished:
20 “when a movable contact is in a closed position, isolating
operation is disabled.”
Descriptionwill be given to the operation for transition
from the closed position Y1 to the open position Y2 by the first
operating mechanism 200 (contact parting operation).

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



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

el ectromagnet 205 through a coupling 20 nenber 204. On the driving shaft

206, there is fixed a noving core 207 having T-shaped sections. Around the
nmovi ng 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
annul ar perperehingagwtaniEn 209 tiseexppbefdt bn sthke qappddb tehdilreedrion03 with
respect to the driving shaft 206, there is 16 provided a trip spring bearing
211, and até rthe spitder 2 irs makioyg dpe et d [tardd1p e magneedid ng 211
and the fixed core 208. The el ectromagnet 205 is so constructed that the

ol Towi g £ Puk e 'TCERRMEAMACRALHEL BYAD! & FUPHIRI AP Da)@AD gl el d 1

the closed position Y Ing force countervailing the accumulate energy
of the LTl B SRC 09,213, 80, e RLERSHL£uBRRLATh r 28T Y RS et iV ded on
5 energy of the trip spring 212 and the pressure contact spring.
By this upward movement of the driving shaft 206, the lever
301 is rotated counterclockwise in FIG. 7 through the lever
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 outercircumferential surfaceof 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 Y3 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 mentioned above, thedrivingshaft 306 is moved 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 1interlock pin 302 is shifted upward by the force of trip spring



88 can be obtained by the attractive force of the coil 209 and 10 the

per manent nmagnet 210. Description wll be given to the configuration of the
second operating mechanism 300 with refgrence to FIG 7. The second
operating nechanism 300 is for shifting the novable contacts 82a, 82b of the
vacuum doubl e-break three-position 15 switch 8 between the open position Y2
and the disconnected position Y3. As illustrated in the drawi ng, a |ever 301
is fixed 2h2t hés at eesuditat thporpevatohgtheds ikt ayteafmovegl downwahrd
direction of length on the supporting plate 113. The lever 301 is provided

at its tiptmrdiiglanthatisivacksql n 85zt Bmaft 2020 I Nasrexrs Ad2gr ap@3 abutted
against it, and the roller 303 is rotatably provided at the end of a crank

| ever 304 e MevabldSodte £l dka| B SPAhe SabRGh! AdubPelBRbak! can be

rotated to the undersi de “the supporting plate 113. The end of the crank
| ever 304 AR L0S O NeloR ST ik 0N Gdved dthd A AL A% AR 300 OF 20
5 Y¥Y3.

In this isolated state, the moving core 207 of the
electromagnet 205 of the first operating mechanism 200 is
positioned ocutside 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 1in a disconnected position, making operation is disabled.”

Descriptionwill be given to the operation for transition
from the disconnected position Y3 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 wvacuum

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



driving shaft 306, there is fixed a noving core 307. Around the noving core
307, there is provided a fixed core 308 fixed on the supporting plate 113,
and in the fixed core 308, there are di,sposed two coils 309, 310 in the
vertical direction. A5 return spring 311 is di sposed between the noving core
307 and the upper part of the fixed core 308. The el ectromagnet 305 excites
the individual coils 309, 310 to nove the noving core 307 in the vertical

di recti on,pegidtiethéZrank | ever 304 is rotated by this operation. The
position 10 of abutnment between the interlock pin 302 and the roller 303 is

changed by t hi s whamatihen mfvdble doitadtey @2a830%820R thas wdcuurh he | ever 203
IS prevented fromrotating around the first shaft 201 or permtted to

rotate. bié‘%f@%ﬁ@l%?ce%o 13415 oB28yi BER é)fartehﬁnvﬁﬁ?é' BQQEQH%nbr eak

t hr ee- p03|t|on SW t are prevented fromnoving from pen position Y2
to the d|

position fﬁsgggﬁggah%eggé¥%VPF531St%ﬁﬁvg #$8§$§§é28§%%F96§? |nHt¢§ ?ge?he

5 lever 414 of the second interlock mechanism is engaged with
the pin 412 provided at the lower end of the driving shaft 406
of the electromagnet 405 of the third operating mechanism 400.
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 82a, 82b of the vacuum double-break three-position
switch 8 are in the disconnected position Y3 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 operating mechanism 300. A partly



di sconnected position Y3. That is, this construction nakes 20 a first

I nterl ock mechani sm of the novabl e contacts 82 of the vacuum doubl e-break
three-position switch 8 between the opgg position Y2 and the disconnected
position Y3. Description will be given to the configuration of the third
operating nechani sm 400 for operating the novable contact 25 93 of the
vacuumearthing swwtch 9 with reference to FIG 7. 18 As illustrated in the
drawi ng, arsechageshafam 4Gl ke rsathesttaliuteds fjuporithed ol tdre FbppofThieng pl at e
113, and on one side of the second shaft 401, there are fixed three |evers

402 in t hgisposaationoeftHd € id%itSopérd heng arunhrsid 2040dna Hhe thpsqof 5 the
| evers 402 are respectively coupled with the operating rods 112, and on the

oo e SRS FECR TR ooy BUShancba bbb ety S03 muble
O 00 o S e o R b g e 404 The
5 systemisappliedtothe first operatingmechanism200. Instead,
any other operating system, such as electric spring system,
may be adopted.
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
operatingdevice 11l aredisposedas illustrated inFIG. 1. That
is, they are disposed in the space lower than the intermediate
portionof theenclosurel inthedirectionof 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 embodiment of the invention, the
20 vacuum double-break three-position switch 8 is disposed in the
enclosure 1 so that its movable contacts 82a, B2b are positioned
below its fixed contacts 8la, 81b. In addition, 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 operating device 11 becomes faulty
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above-nenti oned el ectromagnet 205 of the first operating mechani sm 200. On
the driving shaft 406, there is fixed a noving core 407 having T-sh

secti ons.

Around the noving core 407, there is provided a fixed cor

fixed on the supporting plate 15 113, ggd in the fixed core 408, the
di sposed a coil 409 and an annul ar permanent nmagnet 410. Between th
core 408 and the | ower face of the supporting plate 113, there is
atrip spring 411. Between the third operating nechani sm 400 of the vacuum
20 eart hi fpswiomehreagad .t hhesefond. obee Movap e dnntiams@Ra + B@beofi s

provi ded a second interlock nmechanism The second operating mnechanism 300 is
for shiftithe tiecumy aldub leoidssks 3Pee s i tofor hew viach ugn ahoel hevdad eak
three-position switch 8 between the open position Y2 and the discon

posi ti on G wnlf-EB§AHE 2O okwRlwd 1 HEK aRCHAPE S Fron %étﬁq(éd)cﬁﬁ'tbeﬁ el ements
so that the 19 operatlon described belowis carried out. Wen the novable

contacts 8@, $2P. Olml e ¥RGYYTLIR IRy s EN18E1R8R!, it he safety
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can be enhanced.

In the above-mentioned embodiment of the invention, the
following measures 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
double-break three-position switch 8 and the operating device
llaredisposedat a lower 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.

In the above-mentioned embodiment of the invention, the
work of connectingabus 5 toabus 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
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

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

aped

e 408

re are

e fixed
provi ded

nect ed



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

| i ghtening and the |ike, the second intgflock mechanismperfornms the
followi ng operation: it enables the novable 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 ebkckofaqe cof polee tfenvideeh Be ake naoved saasidigout @f tdre t he open

position Y2 for interrupting a current, it disables the novable contact 93
of the vacenoleautr&i bg SEhdmdfdrd 0 tiee bvatigitig i space chort acliewi th the fi xed
contact by the el ectronmagnet 405. When the novable contact 93 is in contact

with the fix6¢eCRBhRELNAR L% 86nhBBLYAGWHPKEARA HdEn8ULEAbPanidmdlinkabl es the
operation of the electronmagnet 205 of "the second operating nmechani sm 300.

of - a pin 938 br LR EREHAAIERE Stk e i nd SORERET e he
el ectromagnet 405 of the _20 third operating_nechani sm 400; a shaft 413
provi déd i n par ab|®gquired number of pieces Of switchgear are disposed
in line before the above-mentioned bus connecting work is
conducted. In the above-mentioned embodiment, since a bus
connecting work can be conducted after the required switchgears
{ beingarrangedinastate that each of 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
positionedon the back face side of the front door le isunitized,
and the low-voltage control section detachably attached to the

15 Dback face of the front door le. This makes 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 various operating switches is

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

25 can easily and efficiently conduct inspecting work. Further,



with the second shaft 401 bel ow the el ectromagnet 305 of the operating
mechani sm 300; a | ever (not shown) provided on the shaft 413 and coupl ed
with the Iower end of the driving shaft,, 306 of the el ectromagnet 305 of the
second operating nmechani sm 25 300; and a | ever 414 provided on the shaft 413
and engaged with 20 the pin 412. Description will be given to the operation
of an enbodi nent in which vacuum i nsul ated sw tchgear of the invention is
appl i ed tthe eémeadengyamahuailthan@l erogpeomttinmd-s€ctionol&t¢Gs Aispodedn t he
novabl e contacts 82a, 82b of the vacuum doubl e-break three-position switch 8

are set inifBeARaNsPagkldiFFeréatf PFom Rherdtiid BY thd 6peratingwiaicnd fault
current, the follow ng takes place: the | ever 203 of the first operating

rechan om 200 1S PELE Al ERURLELChocih St 0E QU ERS A i 1 ne

of the first operati nq“ mechani sm 200. Thus,. t he intgr&ock )in 302 provided
at the ti ptleﬁt gworkermanuallyoperates it without careful consideration

5 1is minimized.

The above-mentioned emergency manual handle operating
section lec is operated as illustrated in FIG. 8, for example.
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 theaccumulatedenergy of the tripspring
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 lc on the rear face side of the enclosure 1. When

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



| ever 301 constructing the second operating nechanism 300 is abutted agai nst
the outer circunferential surface of the roller 15 303. Further

countercl ockwi se rotation is prevented gy return force of the trip spring
212. That is, transition fromthe open position Y2 for interrupting a | oad
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 |ike iwHragstednsbesmerpl® andvthe peogevthnon Eudewe 7open &t easfidy
transition fromthe open position Y2 to the closed position Y1 by the first

oper ati ng jyRghaisd) 4HH (1kd Nehiofdad | ehg - wolheing her£0k1er®P. of the

el ectromagnet 205 of the first 25 operating nmechani sm 200, the driving shaft

206 i dd ' I ' d dri
hat £ 206, -t he Mo 08 FE 5 Aredberoepl SARER I UBTER, waGabRE, T 1O

shaft 201 taken as_the fylcrum _and the novabl e, contacts.82a, _82h are noved
onar d-t hel B R b HURASAE O ChR; LkpBLLn 1S Appiica To'a £eeded

5 panel. In FIG. 9, 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.

This embodiment is so constructed that two cables 3 in
10 the cable block 1lc are 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 cable block 1c. 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 1insulated 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



5 state, energy is accunulated 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 from
the outer circunferential surface of f8 the roller 303. The roller 303 does
not change its position because of the return spring 311 of the second
operating nechanismand is held inits initial position. As nentioned above,
t he secondlapX did g megeaniith @6 esc whetreuans amomadchatii patvernsappagk

mechani smso that the 15 following is inplenented to satisfy needs for

enhanced safifbd reaweq.t henyseawledoubiperiNctifdkut RbeRIRASE BACIVELER 8 IS
cl osed, isolating operation by the first operating nechanism 200 is

di sabl ed. 1Thalnd Snd RBIYAJOUNNRERA 10 AR MR brBRERADCAAysbNYCr | 0cks
I nt’ ption ‘and 17solation Ts acconplished: ~"when a novabl e
O et obesa B S 538t M SBET W 3" 9% S

5 constructions are the same as illustrated in FIG. 1.

According to this embodiment, the same effect as the
above-mentioned embodiments can be obtained, and further the
switchgear can be flexibly connected and installed in

f 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 1lc 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 cable block 1c. The other constructions

are the same as illustrated in FIG. 1.

25 According to this embodiment, the same effect as the



fromthe closed position Y1 to the open position Y2 by the first operating
mechani sm 200 (contact parting operation). 25 Wen the coil 209 of the

el ectromagnet 205 of the first 22 opergting mechanism 200 is excited in the
opposite direction to the direction in making operation to cancel the
magnetic flux of the permanent magnet 210, the follow ng takes place: the
driving shaft 206 is noved upward in FIG 7 by the accunul ated 5 energy of
the trip sgmbodimentahyluatrptedsineFEGnt 48t caprbagobtaynedi.s upward novenent
of the driving shaft 206, the lever 301 is rotated counterclockwi se in FIG
7 through the | elerth@Osbewve-néwtioned ehbbdiméitsHovkeevolthge
counterclockwi se rotation of the |ever 301 is suppressed by the abutnent

bet ween 10:+hgsEBHRELOLE fid t3R2 pdlotidld 1AL eRdeOneast i PlovEEEaN SeNd the
outer circunferential surface of the roller 303. As a result, the novable

el d i traBhEnohaL FEn OVEREE et vd OEEFORT 04 PadthhEdal i on ror

transition
5



15 fromthe open position Y2 to the disconnected position Y3 by the second
operati ng nmechani sm 300 (isolating operation). Wen the upper coil 309 of the
el ectromagnet 305 of the second operating nechanism 300 is excited with the
vacuum doubl e-break three-position switch 8 in the closed state, 20

menti oned above, the driving shaft 306 is noved downward against the return
spring 311. The downward novenent of the&2riving shaft 306 rotates the
roller 303 clockwise in FIG 7 through the crank I ever 304. By the cl ockw se
rotation of the roller 303, the position of abutnent between the roller 303
and the 25 interlock pin 302 is shifted upward by the force of trip spring 23
212. As a result, tdiaimperating rods 111 are noved downward through the

| ever 301, first shaft 201, and levers 202, and the novable contacts 82a,
82b of the vacuum doubl e-break three-position switch 8 are noved to the

di sconnect ed! posiX iVGi¥uH ¥Zsulgteri swisehaeed SPapelsSim™e’ noving core 207 of

the a vacuum enclosure {1} defined by a grounded metal

plate (2a-d) and having a switch block (1lb)

a cable Dblock (lc) positicned besides the switch
bleck;

wherein a switch (8) 1is installed in the switch blocck,
a bus (5) 1s electrically connected with the switch and
installed in a bus bleck {(la); and a cable {(3) 1is
electrically connected with the switch and installed 1in the
cable block,

characterised in that the switch block 1s positioned
below the intermediate portion of the enclosure 1in its
height direction, the bus block 1s positioned above the
switch block, and

the switch and an operating device (11) for it are
disposed in the switch block, and

the switch 1s disposed such that its movable contact

(82a) 1s positioned below its fixed contact (8la).

2. The vacuum insulated switchgear of Claim 1,
wherein the enclosure (1) further has a low-voltage control
block (1d) with a low-voltage contrcl section installed
therein and an openable/closable door (le}, and

wherein the low-voltage control block 1s disposed
opposite to the bus block (la) on the rear side of a door

of the enclosure.

3. The vacuum insulated switchgear of Claim 1,

wherein the enclosure (1) further has a low-voltage control



el ectromagnet 205 of the first operating nmechanism 200 is positioned outside
the coil 209. For this reason, even if the <coil 209 of the el ectromagnet 205
of the first operating 10 nmechanism 200 is excited in the isolated state,
substantially no magnetic flux passes through the noving core 207 and
attractive force is not produced. That is, the following operation as a
mechani cal interlock between a circuit [B3eaker and a disconnector is
acconpl i shed: when a novable contact is 15 in a disconnected position, making

operation is disabled.” Description will be given to the operation for
transition Hkanhi:héddiSEDDMeGiedopesblt@@eYBXHﬁnKﬁe apehipmsiidsnﬁlﬂkdby t he
second operat.in necha i sm 300. p i] 309 t he el ect ronagnet
205 of the s f?hé*ﬁﬁ@ﬁﬁ%ﬁ &P§6BE§ g?% &%?%ed“? the i sol at ed

state, the foll O\MH'&etlak%% RiRCErontheifel ber . 883dpashesnhdanwnes d t he
interlock pin 302 abutted against it by the downward novenent of the driving
shaft 206 ahiBRIReCobift®r EPBCIWSe afotatd Bh BfSPhay cPafkiPevere304.foas a

resul t, the<PQ¥%EhﬂjﬁP“£ﬁ05ﬁo§§§y 828 Qhothe WACHMye each device, an

operating switch section (leb) for each device, and an
emergency manual handle operating section {(lec) operated in

an emergency.

4, The vacuum insulated switchgear of Claim 1,
wherein the —cable block (1lc) further has therein a
protection fuse (7) and a voltage <transformer (10)
connected to the cable (3), and

wherein the protection fuse and the voltage

transformer are disposed either at the upper part cr at the

lower part in the cable block.

5. The wvacuum insulated switchgear any of the preceding
claims, further comprising:

a lever mechanism (202, 203) coupling together the
switch (8) and the operating device (11).

6. The vacuum insulated switchgear of any of the
preceding claims,

wherein the switch (8) 1s a vacuum double-break three-
position switch having opening/closing and isolating

functions.

7. The vacuum insulated switchgear of any of the
preceding claims,
wherein the operating device (11) is an

electromagnetically driven operating device.



25 doubl e-break three-position switch 8 are noved to the open

34

g. The wvacuum insulated switchgear of claim 2 or 3,
further comprising:

a vacuum double-break three-position switch (8) having
opening/closing and isolating functions, 1installed in the
switch block (lb) so that a movable contact {82a) thereof
is positioned below a fixed contact (8la) thereof;

a vacuum earthing switch installed in the switch block
so that a movable contact thereof is positioned below a
fixed contact thereof; and

a lever mechanism (202, 203) coupling together
individual movable contacts of the vacuum double~-break
three-position switch and the vacuum earthing switch and
the electromagnetically driven operating device, wherein
the 1low-voltage control block (1d) 1is disposed 1in a
position opposite the bus block {(la) on the rear side of a

door of the enclosure.

9. The vacuum insulated switchgear of Claim 8,
wherein 1in the cable block (1lc), at least one cable (3)
connected to a fixed contact (8la) of the switch through a
current transformer for system protection is installed so
that the cable can be led out to above or below the

enclosure (1).

10. The vacuum insulated switchgear of Claim 9,
wherein a protection fuse (7) and a voltage transformer
{10) connected to the cable are disposed at the upper part

or the lower part in the cable block.



