- 1 - SW TCHGEAR Background of the Invention The present
invention relates to a switchgear including an air-insul ated earthed
di sconnecting switch which perforns earthing and di sconnecting with
air insulation. Power receiving facilifi'és are provided with
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a detector for detecting systemvoltage or current, a protective
relay, and the like. As an exanple of such sw tchgears,
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Furthernore, if air insulation is adopted, there hardly arises the

pr obl eif fWfed; wigh 8B gas a5 IBTEIng\EH t hough t he nethod of switching with
the rotor is adopted, since SF6 gas has favorable insul ation
performance. On the other hand, in the case of air insulation with a

| ow  Brief Summary of the Invention :

In the cubicle-type gas-insulated switchgear described above, the vacuum valve

and the three-position earthed disconnecting switch are provided inside the metal container in

15 which SF6 gas is sealed. Therefore, a bushing made of epoxy resin with high hermetic-sealing
performance, which is a separate component, is required to be connected to a high-voltage cable,
for example. Further, an O-ring, an O-ring groove, and the like for keeping the hermetic-
sealing performance between the bushing and the metal container are required. Thus, the
number of components is large, and the configuration is complicated.

20 Further, SF6 gas with a high global warming potential is used as an insulation
medium. Therefore, there arises the problem of low environmental conformity.

Furthermore, if air insulation is adopted, there hardly arises the problem of
increase in size even though the method of switching with the rotor is adopted, since SF6 gas has
favorable insulation performance. On the other hand, in the case of air insulation with a low

25 insulation performance as compared with SF6 gas, the size of the disconnecting part becomes
large if the method of switching with the rotor is adopted.

Moreover, in the case of air insulation, when an arc 1s generated by the operation
of the disconnecting switch, for example, the atmosphere temperature of the disconnecting
switch rapidly increases.  After the arc disappears, however, the atmosphere temperature

30 decreases to about the ambient temperature, for example. Accordingly, in order to ensure the



25 insul ation performance as conpared with SF6 gas, the size of the

di sconnecting part becones large if the method of switching with the
rotor i s adopted. Mor eover, i,n the case of air insulation,
when an arc is generated by the operat i'gn' of the disconnecting
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gr ound drcesipthe chassis hps metplioplaien gravndedheleetrigalli apddaguiag i the dbassisreses of
sectio [ V4 Wit eh.sect | :
the bub PhepersEa P e e e e S LR O AL AR 13 Rigion
and t hendlcontsinaigtheen the distiinfecidgtswmatehand drgrile@evide,orabkosetiddn &tahged on

with respect to.fhe bus bar section to receive the cable and a X
contr oﬁieaéqqt@ ﬁldtfswél} TeapRy tp %ﬁ %aﬁ'a%rﬁs?tmdp rsshtedhe sqbirang 4 ¢pninal pretion

0 f5he Rl REHE R ARtaE FAL HRth EPRAD N E DML S&tioNRPER RS/ RS e
abl e % an

of the swtch section Is renov romthe chassis, as a part
t hr ougHevibd, ethetdue theicase of thapaittleseofioprssinngabbe fromeahe clrssislendds a part

out si de of .t se.of the.switch section, d article including.
o T oSttt Bt sbiSe! s hnd Bobe R sk and oBBldelof tisinet e giteh
i nsi desgdnldh@ aPatisdl 6 Rich AN A 168MBHWIRAL RAWat&fis bROeRas RoRf pakfiBg between
switch section is hernetically 20 seal ed. As a second

aspect thsfinsideandthe auisisis, andmp reheindgl parhgethe cassad it sygtohseetinn if hermetically
aspgct aier&e part is a filter including a porous filmthrough which
t he ai? i'S"capabl e of passing, and the particle is prevented from

passi ng. As a secon@ispect Bf thd iasRE6#H, i thd SWatchBae atdodding kdtheiRst
sw t chgear accordi n%gt o the aspect 1 or 2, 25 the part faces to the
case ofsPerethegprtds 3 akiey Baludmeanmous filnsthgguehiwhiphhtde agds gapahlerd @assing, and

i nSi deth%fpaf'th:‘?eﬁ%é\%ﬂteﬁ%ﬁﬁiﬁksﬁl@d an inside of the case of the cable

section.
As a third aspect of the invention, in the switchgear according to the aspect 1 or 2,

25 the part faces to the case of the cable section to enable the air to pass between the inside of the
switch section and an inside of the case of the cable section.

As a fourth aspect of the invention, in the switchgear according to any one of the
aspects 1-3, the case of the switch section contains therein a moisture absorbent which is capable
of absorbing moisture into the moisture absorbent and discharging the moisture from the

30 moisture absorbent in accordance with a humidity in the case of the switch section.

As a fifth aspect of the invention, in the switchgear according to the aspect 4, the
moisture absorbent is arranged on at least one of the metallic plates forming at least partially the
case of the switch section and extending vertically.

As a sixth aspect of the invention, in the switchgear according to any one of the



As a fourth aspect of the invention, in the switchgear according to
any one of the aspects 1-3, the case of the switch section contains
therein a noi sture absorbent which is cgpable of absorbing noisture
into the noisture absorbent and di scharging the noisture fromthe 30
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acconpanyi ng draw ngs. Br i ef Description of the Several Views of the
O b FuR et bR B IR L) Cr o3 secion of an
| ongi t udi nal seck{g0Nad a Yide\Medf shdwdid 4 FaHibINrbssCRBSdd $fini cithodinent of a
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switchgear of the present invention;
Fig. 2 is a longitudinal sectional view of a switch unit constituting an embodiment
20 of the switchgear of the present invention in a closing mode;
Fig. 3 is a longitudinal sectional view for explaining an operation in a breaking
mode of the switch unit shown in Fig, 2;
Fig. 4 is a longitudinal sectional view for explaining an operation in a
disconnecting mode of the switch unit shown in Fig. 2;
25 Fig. 5 is a longitudinal sectional view for explaining an operation in a pre-earthed
mode of the switch unit shown in Fig. 2;
Fig. 6 is a longitudinal sectional view for explaining an operation in an earthed
mode of the switch unit shown in Fig. 2;
Fig. 7 is a rear side view showing the switch unit constituting an embodiment of
30 the switchgear of the present invention; and
Fig. 8 1s a partially perspective side view showing the switch unit constituting an

embodiment of the switchgear of the present invention.



20 of the switchgear of the present invention in a closing node;

Fig. 3 is a longitudinal sectional view for explaining an operation

I n a breaking node of the switch unit stlown in Fig. 2;

Fig. 4 is a longitudinal sectional view for explai ning an operation
|nad|]§eqn:|a§§ [qug #Ehé)f thesW tch unit shown in Fig. 2; 25Fig. 5
is a longltudinal® sectional Vi ewfor expl ai ni ng an operatlon in a
pre-earthed node Hereihdfeersan dntfodinérdt of hewitchgeaf-bfthe Present invention wilFbg.
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The bus bar section 1a is disposed on the upper side near the center in the depth

direction (horizontal direction in Fig. 1) of the chassis 1. The switch section 1b is disposed

15 below the bus bar section 1a. The cable section 1c is disposed on the rear surface side (left side
in Fig. 1) of the chassis 1. The control section 1d is disposed on the upper side of the rear
surface of the front door le and is located at a position facing the bus bar section 1a.

The sections described above are partitioned and formed by a base plate 2a and a
top plate 2b, which are plate shaped and basically formed of a metal earthed plate, and right and

20 left side plates for sealing between the base plate 2a and the top plate 2b.

At a boundary between an upper portion of the cable section 1¢ and the bus bar
section la, a metal earthed plate 2¢ is provided. In the bus bar section 1a, a three-phase bus bar
(not shown) is disposed in parallel (in a direction perpendicular to the plane of Fig. 1) with the
front surface of the chassis 1 through a bus bar-connecting bushing 3 serving as a connection

25 member.

In this embodiment, the switch section 1b is configured as a case having a semi-
closed structure in which a switch unit 6 including a vacuum valve (vacuum
breaker/disconnecting switch) 4 and an earthed disconnecting switch (air-insulated earthed
switch) 5, and an manipulating device 7 are assembled into a frame. The switch section 1b is

30 delivered from the chassis 1 during replacement and maintenance of components. The details
thereof will be described later.

The cable section 1c includes a cable-connecting bushing 8 which is connected to
fixed contact points of the vacuum valve (vacuum breaker/disconnecting switch) 4 and is

introduced in the cable section 1c, a cable head (not shown) mountable to the cable-connecting



10 pl ates disposed therein. At the front side (right side of Fig. 1)
of the chassis 1, a single swinging front door le is provided. At the
rear surface S|de (left side of Fig. 1) of the chassis 1, a
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end plate 11A, and a movable side end plate 11B. The fixed side holder 13A is connected to a
cable-connecting bushing central conductor 8 A so that power can be supplied to a load side.
Further, a bellows 15 1s disposed at a movable side for achieving the movability of the movable
side holder 13B. The vacuum valve 4 switches a closing mode and a breaking mode by

25 allowing the movable side electrode 12B and the movable side holder 13B to move in the axial
direction while maintaining vacuum of the inside with the bellows 15 connected to the movable
side end plate 11B and the movable side holder 13B.

The earthed disconnecting switch 5 includes a bushing side fixed electrode 20

which is connected to a bus bar side via a bus-connecting bushing central conductor 3A, an

30 earthed side fixed electrode 21 which is set at a ground potential, and an intermediate fixed
electrode 23 which is located midway between the bushing side fixed electrode 20 and the
earthed side fixed electrode 21 and is electrically connected to the movable side holder 13B at
the vacuum valve 4 side via a flexible conductor 22.  The inside of the earthed disconnecting

switch 5 is air insulated. Further, these fixed electrodes are linearly disposed, and the inside
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disconnecting switch; and the earthed side fixed electrode 21 which is rendered ¢lectrically
conductive to the intermediate fixed electrode 23 via the movable electrode 24 of the earthed
disconnecting switch in the earthed position of the movable electrode 24 of the earthed
disconnecting switch. The vacuum valve 4, the bushing side fixed electrode 20 for the earthed

30 disconnecting switch, the bus bar-connecting bushing 3, and the cable-connecting bushing 8 are
integrally casted with the solid insutator 30:
The bus bar-connecting bushing 3 is configured by covering the periphery of the
bus bar-connecting bushing central conductor 3 A with the solid insulator 30. The cable-

connecting bushing 8 is configured by covering the periphery of the cable-connecting bushing



5 connected to an air-insulated operating rod 25 for the earthed

di sconnecting switch, which is connected to an operating nechani sm of
t he mani pul ati ng devrce 7 shown in Fig. ;1. The contact portion of the
novabl e el ectrode 24 of the earthed drsgonnectrng swi tch, which cones
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th t
Pncl uasurbRERnesal e g Blod Girdl REUBRID i) R TBARASE BudlEe s o

whi ch éarbusdat-torg@cting ldjshmgaaﬁaitHerafthé(Bdasmﬂedtin(gmsmtch Banb tsdwaeguaivdBrc 4.
fixed electrode 20 and the internediate fixed electrode 23, which are
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i nvention vgﬁ be d scribed with reference to Figs. 3 to 6. Fig. 3 is
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highly reliable structure with ground preference.
Fig. 5 shows a pre-carthed mode of the switch unit 6. As shown in Fig. 5, when

the movable electrode 24 of the earthed disconnecting switch is driven to the lower side of the



15 connecting bushing 8, and then a large fault current flows, the
fault current is broken by breaking the vacuum valve 4 as shown in

Fig. 3. Fig. 4 shows the di_gc_onnecti ng node of the switch
unit 6. The di sconnecting node is produ ed by driving the novable
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cl osi ng the vacuum val ve 4 fromthe node of the switch unit 6 shown
in Fi g esgibedhaboyalyild be dassebed withefstinagtelies ledramedd \Hig 7[1Iﬂél rv@r@mﬂwew
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i s cl osathed gwithle) 3y andithemalipgatdng device 7 are assembled into the frame. Three switch
units 6 of a phase-separated structure are arranged side by side in a direction perpendicular to the
front surface of the chassis 1, with a shielding layer (not shown) being disposed between the
30 phases so as to suppress a short-circuiting accident from occurring between the phases (see Fig.
7).
A driving portion 40 for the vacuum valve 4 and a dividing portion 41 for the
earthed disconnecting switch 5, each of which has a driving direction corresponding to the

vertical direction (vertical direction in Figs. 1 and 8), are disposed at the front side of the chassis



Next, the configuration of the switch section |b including the switch
unit 6 described above will be described with reference to Figs. 1,

7, and 8. Fig. 7 is a rear side view 20,0f the swtch unit
constituting an embodi ment of the switchgear of the present
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mani pul ating device 7. 5 As shown in Figs. 7 and 8, devices such as
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communicates with the cable sectlon lc only via the suction/discharge port 70 and the filter 71,

25 but does not communicate with other sections such as the bus bar section 1a and the control
section 1d. The porous membrane forming the filter 71 has a number of fine through-holes.
The porous membrane allows air to pass therethrough but prevents particles of oil and water
from passing therethrough. In other words, the switch section 1b is formed in a semi-closed
structure which allows air to pass therethrough but prevents particles of oil and water from

30 passing therethrough. Ifthe inside pressure of the switch section 1b is negative, air is
introduced from the cable section 1c through the filter 71, while oil and water and foreign
matters such as dust are prevented from entering the switch section 1b.

In order to protect the switch unit 6, which is high-pressure equipment disposed in

the switch section 1b, against dust or the like, the filter 71 has a pore size of 0.1 micron or less.



The side nenbers 52, 52 descri bed above are conposed of a first side
menber 52a corresponding to the vacuum valve 4 and a side portion of
the earthed disconnecting switch 5 and,a second side menber 52b
corresponding to the driving portions 4b and 41. As shown in Figs. 7
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noisture a socrai_)l??i on V%&eﬁd. Next, the operation of an
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invention, the case 100 containing the earthed disconnecting switch (air-insulated earthed switch)
30 5 of the switch unit 6 1s formed in a semi-closed structure, thereby preventing contamination
with dust. As aresult, it is possible to provide a switchgear capable of achieving downsizing
and ensuring high reliability even when air insulation is adopted.
Further, according to an embodiment of the switchgear described above of the

present invention, the case 100 is formed in a semi-closed structure which is achieved by
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position of the suctiaon/dischar ge port 70 is not_|imted thereto, The

suct i oPYgica Ry port /0 pd theepsh E0bis pvdesd vish the filtes 7lp ply angpplipasion under
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case 100, but th osi.tigns of e noj stur.e ahsorbi ng/ di.schargi
reBers 72, 72" aPuPRGH B fersdtred Rerdt 9 oo ta S Contigiatonof i

absor bi g i SEA MG o FREPREFvahAn tH2mARYuREnPEOMEL 86k BB fsqnéreﬁ,i fe
the case 100. 20The enbodi ment “descri bed above has illustrated a

exanpl preferraghingipdithentanil st not entaldsdrtbilingf the swidaofjihegpresenbierentivh, 72
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do not rapidly change, however, the noisture absorbing/di scharging
merdfer §mped tiepetprapd parigisicharges and modifications may be made without departing from the

spirit of the invention and the scope of the appended claims.



25Al t hough not described herein in detail, the illustrated
configuration of an interlock and the |like |ocated mdway in the

mani pul ati ng device, for exanple, is m¥f| y a preferred enbodi nent
and is not intended to linmt the node of“the present invention. It
shoul dcﬁ%%.t her understood by those skilled in the art that

al t houg e foregoi ng description has been made on enbodi nents of
the inuention, tReswitthgedrifoncdnfediinig a30 discamuiceting e¢ledtrica rdmuami@tisn
changes and di fications nay be made w thoyt departing fromfghe )
spirit %S‘FW@FHg%il?nI?%frﬂnid@r{ﬂaglﬁdcqwl%%%éhaéﬂsa arfgscgﬁﬁ%'aéaw Flaineiuding thersin an
LA MeeqttoddmdithdcR R caf19 fn 87 BE & ERG R SLSEAINALHLATaR drive dov
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chassi $or mamdpdetimgihe tisagnreaiing switahs mhdiengthe lobassis haametall lexplnies grounded
grounded electrically and air as an electrically i.nsul at.in di um
and = bt orE@rmine R Sart riigs EHEOH 6 SHHUE R TEe-LURE B DOOEr 81
the chagfbissd2asn BRhMP uRd thE BSs 1 QLR Ang LERhiningahérkindRE dfsedHeithd N
the chassis cases of a bus bar section for receiving the bus bar, a
swi t chswisch ashthadrisederdca ngebleseasionasrahged anexhdrizontahside withaispeeigo the bus
t her ei the.ditscgnn‘(/eectthi n%lswi(ich and L he drive devi CﬁL‘ ﬁ cabyf . ith
sect i oR AT ANYEd“Eh' L RSPT 2 8Nt AFOET0E OPﬁ“P‘é%eSgoé’ta“{’ °f ARl sige wi
sect | Ofeshect teERIHGS bliRcE@blodonit6l e @8NE G@licesect i on arranged on

anot her horizontal side with respect to the bus bar section to
control the drivahgeiq the case of the switch segiiery igreme vadlecers tiyt chapsws, gl haa
sectioqn,J ' fr. i ) r r .
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of theswitth adatisgahd amartiiwinaludiigtadt tdast anecif viliand water isgsteraeikfroh pasding
and water is prevented from passjing between the inside and the .
out si dectweRy ths ipdemrHe 05%?‘%%@%’??@%&%? of the casgiof dhe Y tcnsgionds
her met ,galdiival fd. 2. The switchgear according to claim1, wherein
t he par%@sl %ﬁ??e:ater i ncluding a porous filmthrough which the air is
capabl . of passi ¢ sarnchgeeacpandingtoelaim- Ip méweent e phrtosa flssincgding3.
The swi tch r ,accqording to.claim1l or 2,. wherein th art fac to
Che cantropf naTEe ehiel iRt of wting i he i B hevodetFone

i nsi depgfsinshe switch section and an inside of the case of the cable

section. . The swi tchgear according to any one of clains 1-3,
wher ei B t he caseTb¢ switehgsoi aceprdiedioi Zamhsreithibegart facesta Siegase of the

absor be whi.ch.i s bl.e,of absorbi .noi,sture int,0 the npistur
oo bEftte 81150 1d el RARR A ook BEGIaRH DK MR2 bHRE s scll®n R 1 Hithc of
accor dgrcaseditthe aateigdcdbhy in the case of the switch section. 5. The

swi tchgear according to claim4, wherein the noisture absorbent is
arrangéd on at | &Betwissheeraceprdmpdo any oae pf deigy I drwhaigin dhe gasagf the switch

partially : : St i Q@ v j
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to enable the air to pass between insides of the bus bar section and
t he caBL@“&Eﬁ’tlpélﬁ?'Caéﬁﬂﬁﬁ’ﬁéwbtﬁ]%é%cﬁ{%’fl‘ the bus bar section and the
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sect i oon at least one of the metallic plates forming at least partially the case of the switch section and
extending vertically.
6. The switchgear according to any one of claims 1-5, wherein the cases of the bus
bar section and the cable section face to each other to enable the air to pass between insides of
the bus bar section and the cable section, and the cases of the bus bar section and the control

section face to each other to enable the air to pass between the inside of the bus bar section and

an inside of the control section.



