2 1 s~ DESCRIPTI ON SW TCHGEAR BUS CONNECTI NG CONSTRUCTI ON  TEGHNECA
FI ELD The present invention relates to a switchgear bus connecting
construction, and particularly to a bus connecting construction to be used
when interconnecting power supply circuits housed inside

adj acent | y-di sposed i nsul ati ng gas encl osures external to the encl osures.
BACKGROUND ART I n conventional bus connecting constructions, bushing
conductors of bushings projecting outward from adj acent insul ati ng gas
encl osures and end portions of [H.SORhBTIOMNy conductor are disposed in
close proximty, a pair of |linking conductors having an arc-shaped cross
section are placed over the bushing conductors and the end portions of the

connecting con ok i i.,nki ng conductors
are fastened bW&@?ﬁ?ﬁ?@%Mﬁﬁ@mGﬁS@%@ﬁ@conduct ors are
connected electrically by neans of the connecting conductors and the
| inking conductors. Electrical insulation properties at the connecting
portions between the bushi ngT¢urdMECAISFENUIL he connecting conductors are
ensured by nounting rubber stress cones to the connecting portions, and
also fitting Theepresenérimmaahionf rehdest fress oondsgeatr) hpanesenddatent
Lai d- Open No. 2002-238335 (Gazette), for exanple) However, in conventional
bus conneWStHYHEBhstRParBadlarbnty adiuhavaprAye prstiedion katbe wsask der to
bus- connggt tmoi%nsulating gas__encl osur a pair of ,bushi,ngs, qge
connect i RG  RondTEFEFPIERB M Bai rROBHT | PRRY NG cOREUER or SOURE stH0688 cones,
and two I F ! . I reduci ng
&&]\é%éﬁﬁgbciﬁ?}?fs%? 121% Lat%gwenélﬁéul%grg%%% foHI 58%%%nkﬁ>sﬂ?es.

connect i on wor prevénting 1

BACKGROUND ART

In conventional bus connecting constructions, bushing conductors of
bushings projecting outward from adjacent insulating gas enclosures and
end portions of a connecting conductor are disposed in close proximity, a
pair of linking conductors having an arc-shaped cross section are placed
over the bushing conductors and the end portions of the connecting
conductor from above and below, the pair of linking conductors are fastened
by fastening screws, and both of the bushing conductors are connected
electrically by means of the connecting conductors and the linking
conductors. Klectrical insulation properties at the connecting portions
between the bushing conductors and the connecting conductors are ensured
by mounting rubber stress cones to the connecting portions, and also fitting
covers over each of the stress cones. (Japanese Patent Laid-Open No.
2002-238335 (Gazette), for example)

However, in conventional bus connecting constructions, one
disadvantage has been that in order to bus-connect two insulating gas
enclosures, a pair of bushings, one connecting conductor, two pairs of
linking conductors, two stress cones, and two covers are required, making

the number of parts large, reducing connection workability, and preventing




cost reductions. DI SCLOSURE OF | NVENTI ON The present invention pr%@i%&%z%F
sw t chgear bus connecting construction reducing conponent parts, inproving
connection workability, and achieving cost reductions. According to the
present invention, T-bushings are airtightly nounted to insulating gas
encl osures such that an end portion of a branch conductor is electrically
connected to a power supply circuit, and end portions of buses are

di sposed coaxially adjacent to each other, a connecting conductor is
fitted owet redpdaionsof the adj acent end portions of the buses so as to be
slidable while maintaining a state of electrical contact, and an

i nsul ati ng tube conposed of an elastic material is fitted over an adjacent

pair of electrical insul j i - ed state so as to cover
the connecting conducto§&§¥§L¢ﬁéﬁﬁ%ﬁg€2ht%%ﬁ§9§§$tions of the bus and so
as to short- epyLupteseARdUetdteod | hii@ds thesaticagent palr calnkhsetri cal

insulators electrically wth each other by neans of a groundi ng conductive

| ayer. BighERJdESGRM O Cbmbdne RRAMNCS nih @iy tomSedidgpaitorihbiditgss
section exFIaLning a sw tchgear bus connecting construction according to
the pre agmesitg orst rPilyeen® is a cross section showing an insul ating

tube used in the swtchgear bus connecting construction accord to the
present i nvent‘{l(i?ﬁ?(fmlgi Q}Bréﬁ% PEESENE ; HRETHANY| %b%ﬂﬂﬁﬁﬁgaée C%‘ﬁﬁ’éi?ﬁ ng

conduct gpeHAR LptS. A SasAlo A, COONSRLL D, SONSLENA LD Rogarding to

t he p!‘ esen | nve _ 1 ON, | a pal‘tl a ( Cr 0SS sec | ONn
expl ai niRgdtber sWdshoral bb&&&@é@gﬂgoggp@%ﬁéwwoar@&i%praqimnuo t he

present invention; and 2 7 SEP
portions of buses are disposed coaxially adjacent to each other, a connecting
conductor is fitted over a pair of the adjacent end portions of the buses so
as to be slidable while maintaining a state of electrical contact, and an
insulating tube composed of an elastic material is fitted over an adjacent
pair of electrical insulators in a radially-expanded state so as to cover the
connecting conductor and the adjacent end portions of the bus and so as to

short-circuit conductive films of the adjacent pair of electrical insulators

electrically with each other by means of a grounding conductive layer.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a partial cross section explaining a switchgear bus
connecting construction according to the present invention:

Figure 2 is a cross section showing an insulating tube used in the
switchgear bus connecting construction according to the present invention;

Figure 3 is a cross section showing a connecting conductor used in
the switchgear bus connecting construction according to the present
invention;

Figure 4 i1s a partial enlarged cross section explaining the
switchgear bus connecting construction according to the present invention;

and
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Figure 5 is a partial cross section explaining a connecting operation o

the swi tchgear bus connecting construction according to the present

i nvention. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON Preferred enbodi nents
of the present invention will now be explained with reference to the

drawi ngs. Enbodinment Figure 1 is a partial cross section explaining a

sw tchgear bus connecting construction according to the present invention,
Figure 2 is a cross section showing an insulating tube used in the

swi t chgear busligsgarieistd pgriceheosacetiorm asplbrnoingga conpedLpF eserftidmyvent i on,
Figure 3 is, a crass section show ng a %on ecting conductor used in the

svi t chgedlr DBt WA PHY (CORSEHIET POITRLLURUINEO LB HE PreduRte nvent i on,
Fi gure %ﬂvznﬁonpartial enl arged cross section explaining the switchgear bus
connecti’ng ~construction according to the present invention, and Figure 5
is a partial cross section explaining a connecting operation of the

sw tchgear bus connecting construction according to the present invention.
In the figures, BRSTMOEHE FOGRdOABRYINGO WY T EANVBYIEHONural ity of

i nsul ating gas _enclosures 1 charged wiith an insulating gas_3 such as sul fur
hexaf | uori de (ISrdyrrgds enehasdimenss a0k gl @restininvaRdoRLWEAl PPWedithect i ng

e TR L el e gl
means OfEhﬂ%dﬂh§H§hings 4 may al so be housed inside a housing (not shown).
The T-bushings are prepared so as to have a bus 5 prepared so as to have
a linear shaperfpaykbng id & pEMiAr cI8SSectREl e@pladnthe abeatichgesonguct or 6
di sposed so as to extend froma |ongitudinally-central portion of the bus
5 so as tonreetiper perdiwuwlcar atorihes [tortdiet piiseat 1gverdedn,ofigurhe baist 3
cross section showing an insulating tube use(i in the switchgear bus
connecting construction according to the present invention, Figure 3 is a
cross section showing a connecting conductor used in the switchgear bus
connecting construction according to the present invention, Figure 4 is a
partial enlarged cross section explaining the switchgear bus connecting
construction according to the present invention, and Figure 5 is a partial
cross section explaining a connecting operation of the switchgear bus
connecting construction according to the present invention.

In the figures, switchgear is constructed by arranging a plurality of
insulating gas enclosures 1 charged with an insulating gas 3 such as sulfur
hexafluoride (SF¢) gas, etc., in a single column, and mutually connecting
power supply circuits 2 housed inside the insulating gas enclosures 1 by
means of T-bushings 4. The insulating gas enclosures 1 interconnected by
means of the T-bushings 4 may also be housed inside a housing (not
shown).

The T-bushings 4 are prepared so as to have a bus 5 prepared so as
to have a linear shape having a circular cross section and a branch

conductor 6 disposed so as to extend from a longitudinally-central portion

of the bus 5 so as to be perpendicular to the longitudinal direction, the bus




2 7S EP 2003 5 and the branch conductor 6 being enbedded in anZ? SEF 2008
el ectrical insulator 7 such as an epoxy resin, etc., for exanple, such that
two end portions of the bus 5 and an end portion of the branch conductor 6
are exposed. Two ends of the portion of the electrical insulator 7
enbedding the bus 5 are constructed into a stepped cylindrical shape
constituted by a large dianeter portion 7a and a small dianeter portion
7b, a step portion 7c being forned between the |arge dianeter portion 7a
and t he samil thedbranshetorgbrotonfi NS Apbeditesdr p porelpeiicrd ipeelwéen 7t he | ar ge

di anet er ortion 7a and the step portion 7c and a boundary portion 7e
bet ween 478 2%58RFPHSY B> ?Ec'a i %]:’?BISFC}Hit HetEp eﬁgrl?‘?%%n?b(’f& & forned

S0 as t%uhﬁaggndgag{) YR SHEEACE e DRKLAG, God AflkiSe Ol BxPHL SO cover, Lhere s

no particu he radi us o curve ace is within a
range of 1 mmg, 3nd8w thBYySrtibief oo tiraaRt fsulaent 7 @@l dng thee step
portion 7c are |inked by a snmooth continuous surface, and the step portion
7c and the 5samd lcodstanetedl ipor & stepbd arydinldrké dhiaype acambdubed diyt Bnuous
surface. A flange portion 7f is formed integrally on_a portion of the

el ect ri darge disoptaraportiasne ddichy sopall &aam@gercﬁ@nitm ob: 8 steRPorHERbus 5. An

| 79 i i Nt f f..the, fl ti 7f
2 oppostc B dened e Byt el BRBE PR ORREhe oo e aHTE or 6. 1 1
addi tiony,, tefegggghggn Hor £%30BHSGry @rgﬁglvfgeév@e&p tB0da R i BRef the

branch conduc proj ecting out el ectrical 1nsulfator 7 to enable
el ectri GalrtaMeahidothe Wephpdrii@nppmendsubplitddy goiitich 2e Hetwadditheon, a
conductive coating 8 constituting a grounding layer is formed on an

ext er nalsteppbatien dfc b tled estadl deimetes yloation 7b qure forsteat &0 a6 todlaget ri cal
isolation fromthe bus 5 and the péanch cqnduct or g. This conductive

coat i ng Wrved BBERSES hRgme 4RAIE Oy TP ﬁw&oaew REsE Y pRTHEuIAT

appl i cati on, of .eonducti ve I: i ze -act } a, brocess in
WA ch a TPl JEERE GO PR b T S 8D FRIBRLpARIEY T PS
mm. Thus, the large diameter portion 7a and the step portion 7c are

linked by a smooth continuous surface, and the step portion 7¢ and the
small diameter portion 7b are linked by a smooth continuous surface.

A flange portion 7fis formed integrally on a portion of the electrical
insulator 7 embedding the branch conductor 6 near the bus 5. An annular
groove Tg is recessed into a surface of the flange portion 7f on an opposite
side from the bus so as to surround the branch conductor 6. In addition,
threading, for example, is applied to an end portion of the branch conductor
6 projecting out of the electrical insulator 7 to enable electrical connection
with the power supply circuits 2.

In addition, a conductive coating 8 constituting a grounding layer is
formed on an external surface of the electrical insulator 7 in a state of
electrical isolation from the bus 5 and the branch conductor 6. This
conductive coating 8 is formed, for example, by applying a process such as
application of conductive paint, metallized contact spraying (a process in
which a metal such as zine, aluminum, etc., is sprayed onfo a base

material), etc., to the surface of the electrical insulator 7. Moreover, as




27 SEP 2005
material), etc., to the surface of the electrical insulator 7. Mreover, as
4 27 S EP 2008 shown in Figure 4, the conductive coating 8 is forned by
coating .on the small dianeter portion 7b in a vicinity of the step portion
7c, but the conductive coating 8 is not forned on other portions of the
smal | diameter portion 7b. The connecting conductor 10, as shown in Figure
3, is prepared into a cylindrical shape, an annul ar recessed groove 10b
being forned at each of two end portions of a central aperture 10a, and an
annul ar shewasged'ignoove thd Qonidsclive medtiog & ikdogneddinabdtyngent thé out er
peri pheral surface. Annular contacts 11 are fitted into each of_the
r ecessedmglbsiiameten poupn than a pemitowiotheestd peosndes. bun thasi de

di anmeter of the central, . aperture ,1Ca is alsqg.for with.a,slightly |arger
i anet cFoRduste GPAnRE 8 s 0T bRESLET ethanodio el e G BRART  fe

contactpé}ﬁ%ﬁrﬂprned with a slightly smaller dianeter than the di aneter of
the bus*5."Tn addition, an outside dianeter of the connecting conductor 10

general 'y nat gitescodiheciil o Quior et & Bowiheh Fidlde FiiafRéiredohntbon 7b of
the electrical insulator 7. An insulating tube 12, as shown in Figure 2,
i s prepargdirsiriad shapehar enauldwr emebsybgraonstihuetingfoconed bt katkdfby: a
hol l ow cylindrical insulating body 13 nmade of an el astic material having
el ect ri &&pland pextierd pige prepeal eperiurg Yleepadran arpriprosseeti 8ovayer 14

made of _an.el astic, material havi,n | ectrical |l y-conductivie praperties
formed 10Rt dgr Lednonn 5 AneetparRerartal vuts oprheralstidiihg body
13; and L cEn i e 5 mgee I.C i al havi ng
el ectri gg} Lg%g:)é% E%:lt&lsvfe1 g#%?gér/et%i lerg&sfe%)arcrirjeo I nt ggéegﬁﬁ%%ﬁeﬁelqﬁgtgﬁf:%ti ng body
13 so aghhp £oy@Atidnhef exdddr pabirsidel ac esn amdideralihmeesr pErihehesatradur f ace

end portions of the electrically-insulating body 13. -A protrudi ng portion
14a i s aperture 10a is also formed with a slightly larger diameter than a diameter

of the bus 5, and an inside diameter of the contact 11 18 formed with a

slightly smaller diameter than the diameter of the bus 5. In addition, an

outside diameter of the connecting conductor 10 generally matches an

outside diameter of the small diameter portion 7b of the electrical insulator

7.

An insulating tube 12, as shown in Figure 2, is prepared so as to
have a three-layer construction constituted by: a hollow cylindrical
msulating body 13 made of an elastic material having
electrically-insulating properties; a field-relaxing conductive layer 14 made
of an elastic material having electrically-conductive properties formed
integrally on an inner peripheral surface of the insulating body 13; and a
grounding conductive layer 15 made of an elastic material having
electrically-conductive properties formed integrally on the insulating body
13 s0 as to cover the external surfaces and two inner peripheral surface end
portions of the electrically-insulating body 13. A protruding portion 14a is
formed so as to have an annular shape on a central portion 'of the
field-relaxing conductive layer 14 so as to project radially inward. This

protruding portion 14a is shaped so as to fit together with the annular
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forned-so as to have an annul ar shape on a central portion of the®/ &' @lo
field-rel axi ng conductive |ayer 14 so as to project radially inward. This
protrudi ng portion 14a is shaped so as to fit together with the annular 5
liJ recessed groove 10c of the connecting conductor 10. Furthernore, an

i nside dianmeter of the insulating tube 12 is formed with a slightly smaller
di aneter than the outside dianeter of the small dianmeter portion 7b of the
el ectrical insulator 7. In addition, a length of the insulating tube 12 is
formed s@cessetdogbeow’ i19bt by thhanvhepctingneandlicstande betmbenmohe ahep
portions 7c of the T-bushings 4 nounted on the adjacent insulating gas
encl osurisside dwnaster offtheaneakiting hdre 18nd farhedguibh of shigldly setallarel axi ng
conductive layer 14 |s formed . so as to be |longer than a di stance. between
tip en ABIC PR Eh NP Qi tHRMGEFR obie ymaliPugietar BTieRrb Yeden, or a

pol yet hy e. resin - fQor d le, ;¢ b ed r.the ast,ic materi al
havi ng e%lgéc‘tt“ﬁaiéflwlgﬁhgl}i' atlgn%(?%?%gler% il%rggthﬁfr ?ﬁ%?ﬁ%@&f’&g %"?4% étgnlgé resin,

or a pobylkRYLk&ngs t8ShE. sIfifly WokfbrCBAROM EbfancedBERFberf heCFRPP! €, can
be used for the elastic material having electrically-conductivé
propertigstioNexTc od thet Matishdigddsmeamied tamnghé heljpamerinsubtiyg glascui ts 2
w Il be explained. First, an insulating gas enclosure 1 housing a power
supply widleuires 2l s as fanfged esohasthen, ta'ngea dpngih af $hadiiddeslaxmg Then, an

end portiagn of Llhe branch conduct or i,s electrically coHnected to the
power sw&ﬁwtwr BYE% 12 1pior 4 fHEP eB?%%f‘éhti@éh%l PR REBTeR He

T- bushin u L.spose hrough. 1.ng. partion |l a
of the %q}]és}sngwh%g%g}a@?e“ﬁ%ﬁ%@téﬁ Z)O%Boﬂl%xﬂ?' tﬁ{e&g’- bau% f(?loélrgzy?%hh%&n ed to the

i nsul at | Ry Ay 16AE hesiH @td, B EA8HEN, NGt BB deAnHe 1BRrdiashc thatidlne
mounting portion la wth bolts.17. At this time, an O ring 16 functioning

as a packanggiededtirichdg-inatbatiepenretias. glootterfgpref a tshéecohleargen, par t i on 7f
to ensure airtightness of the_insulating gas enclosure 1. An insulating
gas 3 2 polyethylene resin, ete., with carbon, etc., added, for example, can be use
for the elastic material having electrically-conductive properties.
Next, a method for bus-connecting the power supply circuits 2 will
be explained. First, an insulating gas enclosure 1 housing a power supply
circuit 2 is arranged so as to line up in a single column. Then, an end
portion of the branch conductor 6 is electrically connected to the power
supply circuit 2 by inserting a branch conductor end of the T-bushing 4
through an aperture 1b disposed through a mounting portion la of the
msulating gas enclosure 1. Next, the T-bushing 4 is mounted to the
insulating gas enclosure 1 by fastening the flange portion 7f to the
mounting portion la with bolts 17. At this time, an O ring 16 functioning
as a packing is fitted into the annular groove 7g of the flange portion 7f to
ensure airtightness of the insulating gas enclosure 1. An insulating gas 3
such as sulfur hexafluoride (SFg) gas, etc., is then sealed inside the
insulating gas enclosure 1.
Then, the connecting conductor 10 is fitted over an end portion of

the bus 5. At this time, the connecting conductor 10 is pushed inward so

+ as to be in close proximity to the small diameter portion 7b of the electrical?
insulator 7 and is placed in a state of electrical contact with the bus 5 by

6




such as sul fur hexafluoride (SF6) gas, etc., is then sealed insidel t4é& 2008

i nsul ati ng gas enclosure 1. Then, the connecting conductor 10 is fitted
over an end portion of the bus 5. At this tine, the connecting conductor
10 is pushed inward so as to be in close proximty to the small dianeter
portion 7b of the electrical insulator 7 and is placed in a state of
electrical contact with the bus 5 by 6 27 S E P 2006 neans of a contact
11. Next, the insulating tube 12 with an insulating grease 18 applied to an
i nner pemkpherndla sonfatell. s Wexty dbeovenlaties dubet¥d eafh amsénsdesnsg7 from an
end near the end pqrtion of the bus,5. At this tine i nsul ati,ng tube

th
12 is puERate LveRdedoioadn (one] PedPhftd SR Jitedirametht elshifdn 7a of
the el ectrijgal i-nsulator 7 t i / i ttuher 1 radi al |
out war d Igﬁﬂfal%gr r?oﬁrﬁf%gno% %n}ﬁgscpgr%gd hpfztlrfr{ger?tg? rEﬂ%or i on éé%ﬁﬁ%?e’a y

T-bushi ngs A didaiBEnt@d 19 an padhageniwdasubaid g dake o6l Qsulsh. Thus,
as shown in Figure™5, end portions of the buses 5 of the T-bushings 4 are

di sposediiaamtenpbstiom 7alodshe plaaxiinik insthibateadh dttey, thd lwesylabirigl @ibexpandi ng
the free end of the insulating tube 12 radially outward, the insulating
tube 12 % expasdsiradinby denletatidonnidnas dapedtedoynindbgr foie PHIFEGEre 5 to a
position at. \Amlﬁﬁh the protruding portion 14a and the recessed groove 1Cc
fit togetBEPR Hhus, when the expansion of the insulating tube 12 is

rel eased, the jnsul athpg.fibe 4-t2jﬁcﬂ’n)tl{rﬁggst(§)r gﬁLQHJ%%@‘P@%ﬂ%}@%& i

protrudi ng portioh 14a engages e recesse ove er, the
i nsul at i@]dHpe 112 TRYE SisighokheidFigab Hrendish e R b Ale tHies & sfals i N
Figure 5 until positioned over the small dianeter portion 7b of the

el ect ri cRbushsiglsat are dispWeachedshealipve kst pobxiohisy itnsathtither. t ube 12, the
connecting conductor 10 slides and noyes over the bus 5, .and _eventually
one end of thdheshnedilengxpanding: bhe 10ef senq dlefheigpulating tube 12

radially outward, the insulating tube 12 is moved in the direction indicated
by the arrows in Figure 5 to a position at which the protruding portion 14a
and the recessed groove 10c fit together. Thus, when the expansion of the
insulating tube 12 is released, the insulating tube 12 contracts radially
inward, and the protruding portion 14a engages the recessed groove 10ec.
Thereafter, the insulating tube 12 moves in the direction indicated by the
arrows in Figure 5 until positioned over the small diameter portion 7b of
the electrical insulator 7. With the movement of the insulating tube 12,
the connecting conductor 10 slides and moves over the bus 5, and
eventually one end of the connecting conductor 10 is fitted over the
opposite bus 5, electrically connecting the buses 5 by means of the
connecting conductor 10 and the contact 11. In other words, the power
supply circuits 2 inside the two insulating gas enclosures 1 are electrically
connected. At this time, the insulating tube 12, as shown in Figure 1,
covers the end portions of the connecting conductor 10 and the adjacent
buses 5, and is fitted over the small diameter portions 7b of the adjacent
electrical insulators 7 in a radially-expanded state. Furthermore, the

conductive films 8 of the adjacent electrical insulators 7 are electrically




opposite bus 5, electrically connecting the buses 5 by neans of t%@ESEszb
connecting conductor 10 and the contact 11. In other words, the power
supply circuits 2 inside the two insulating gas enclosures 1 are
electrically connected. At this time, the insulating tube 12, as shown in
Figure 1, covers the end portions of the connecting conductor 10 and the
adj acent buses 5, and is fitted over the small dianmeter portions 7b of the
adj acent electrical insulators 7 in a radially-expanded state.

Fur t her maheectddeby aonducsi e gi‘dmﬁiiﬁg@bnﬂbetiaéijiaﬁ@ﬂw el Bchddt®dn,iazsul ators
7 are electrically 7 2 15 E P 2005 connected by neans of the grounding
conduct ishewrayear FigBire| f aam theéweeast@h@wulahng tuhree 12, ag@ﬁéxebelmé]en t he

i nsul ating tube 12 and t (% i ane rtlo %P of the electrica

i nsul at SHAMPIEF BOFYR f Byhe s eqtﬁga 0 fgtor gl DYHhe TepdRiEon | s
perfor 5% §Q§§tedly to electrically connect pomer supply circuits 2
housed iMs§i* he insulating gas enclosures 1 arranged in the single

colum to eachpigthebrafieXts phBRmelseheh &Y Yo @!&%ﬂ@ﬂ?ﬁ%bﬂﬂe&"lﬁ%v%}mr
supply circuits 2, 'a central portion of the insulating tube 12 is held and

noved t csn@tpdiyaufcurtstz hbusedbinsiieishe theuleomyegdd ancloomeisct arralyedlindes over
the buses 5 and noves onto the first bus 5, disconnecting the power supply
C|rCU|t§h2fﬂ@&@dﬁﬂﬂ@%ﬂﬂ%ﬁachhéherlf the |nsulat|ng tube 12 is noved
addi tional ly I.S nnecting conductor 10 is placed
M cont act | i OT& e gleb b s BrORRESHEE® G HRE AP DBOPEF Bl Fo 2
prevent| _ t t rudi ng

. tltal“l rﬁdd}%{?n MoV A M &aé?%%ub%?%?@ﬂ@ﬂf H mg%d‘g féﬂ%t ﬁ&é’c

pOI’t | on recesse ove IS rel ease
i nsul at 'Iﬂgs Bubemﬂu?s ngRE SonnXRANdbAGudtbr 3.0 adidak slid-etd %Eks@!\!ﬂlﬂ @ndi di ng up

onto the | arge di anet er portion 7a, and assuming the state shown in Figure
5. I'n addbtésomntt highec diraediing, cchadunte@tmfgo thanpdreeexposbd dmcunisyi2ng
electrically. Then, if the insulating tube 12 is moved additionally toward
the first bus 5, the connecting conductor 10 is placed in contact with the
end portion of the small diameter portion 7b, preventing further movement.
Thus, the engagement between the protruding portion 14a and the
recessed groove 10c¢ is released and only the insulating tube 12 moves,
expanding in a radial direction while riding up onto the large diameter
portion 7a, and assuming the state shown in Figure 5.

In addition, the connecting conductor 10 can be exposed by moving
only the insulating tube 12 toward the first bus 5, enabling the main circuit
resistance to be measured.

Using this bus connecting construction, because two power supply
circuits 2 are constructed so as to be connected by a pair of T-bushings 4, a
single connecting conductor 10, and a single insulating tube 12, the number
of parts is reduced, connection workability is improved, and costs can he
reduced. Because connection and disconnection bhetween the buses 5 can
be performed by the movement of the insulating tube 12 in an axial
direction of the buses &, workability is improved. Furthermore, interface

msulation portions between the electrical insulators 7 are reduced,




only the insulating tube 12 toward the first bus 5, enabling thezﬁhﬁﬁ?zms
circuit resistance to be neasured. Using this bus connecting construction,
because two power supply <circuits 2 are constructed so as to be connected
by a pair of T-bushings 4, a single connecting conductor 10, and a single
insul ating tube 12, the nunber of parts is reduced, connection workability
is inproved, and costs can be reduced. Because connection and

di sconnecti on between the buses 5 can be perfornmed by the novenent of the
i nsul at i mgprayeg 1thd rediabdiiva! dier detsi eonwictinite Hsubes. 5 Inveddabonity is

i nproved. Furthernore, interface .insul ation portions between. the

Ll Beey T Shicating s Breelating Gupe e bmads of oh Tgrts SUUENA! HerRbrag™ he
reliability,of:.the ti | Ony. ddit.kan cal e

| rsur ot | IS AG PH IS INGR 1O RAGICRiahBACHE "l P ERAAE

di anet erpd@gs vhantdetiodtssdatidizaimicer2qb fhel svad bhaisamt diampedit i on 7b,
when the insulating tube 12 is fitted over the small dianmeter portion 7b,

a radi al portiomwdb dastadi altggewbod chrariagesiorcehriabs, yregndly enguting thengagenent
of the insulating tube 12 on the snall diameter portion 7b. Because two end
por t i onsergagemeeipodt iherinshlathes Brkect ? padbeisnedll dtaspeter nowbesaditng t he bus
are construct so as, to have ste d cyl.i ndrical hape constituted by a
o ge dh anot erBOREE G Tah ke oSkl Piapairert LoplaeBCRaROMEE by reans
of a ste i I i t of the
“nsl at | GOPLBE S LEF Brb gt Rt B D hRAE A ShefR PRIRIREN T |

di amet ergigict tostiutedl 159 aV0igdi AthrsdteuaidiOns FHCInd as i@l deanecdd ng
conductor 10 being exposed accidentally. Because the boundary portion 7d

bet ween pdréidmafheodmadebemepor vf anstZp Entionhée $toap theriargm drameterf or ned so
as to have a curved surfac% shape, daqﬁggzggqgéﬁted in the insulating tube
12 dur i ngPttiswe hdnogemers of the instlphiget resytipg fsyp prkeataens is

regulated by the small diameter portion 7b, also avoiding situations such
as the connecting conductor 10 being exposed accidentally.

Because the boundary portion 7d between the large diameter
portion 7a and the step portion 7c¢ is formed so as to have a curved surface
shape, damage generated in the insulating tube 12 during movement of the
msulating tube 12 can be suppressed.

Because the boundary portion 7e between the step portion 7c and
the small diameter portion 7b is formed with a curved surface shape, the
movement operation from the small diameter portion 7b to the large
diameter portion 7a and the movement operation from the large diameter
portion 7a to the small diameter portion 7b of the insulating tube 12 can be
performed smoothly.

Because the insulating grease 18 is charged between the insulating
tube 12 and the small diameter portion 7b, reductions in withstand voltage
performance and partial discharge performance resulting from air gaps can
be prevented, and movement of the insulating tube 12 1s smooth.

Because the protruding portion 14a 1s formed so as to have an

annular shape projecting from a central portion of the field-relaxing




Because the boundary portion 7e between the step portion 7c and #thesi#l|
di aneter portion 7b is fornmed with a curved surface shape, the nobvenent
operation fromthe small dianeter portion 7b to the |large dianeter portion
7a and the novenent operation fromthe |arge diameter portion 7a to the
smal | diameter portion 7b of the insulating tube 12 can be perforned
snoot hly. Because the insulating grease 18 is charged between the
insulating tube 12 and the snall diameter portion 7b, reductions in

wi t hstand vol tage performance and partial discharge performance resulting
fromair gaps can be prevented, and novenent of the insulating tube 12 is
snoot h. cBedrcidee daerpldt podithg porulagnrerassyds gravrells s dymesl Rave an
annul ar .shape.proj ecting froma central rti of the field-relaxin 9 i
55~ denabemad dperaionten mar i ahuPEee v he calngs g SABEPE 1 or med
on a | ong I Vs tier : Per.l e ctin
conductggtR%ﬁgﬁih%ﬂn?ﬁgﬁﬁﬁgh?g%ﬁgbﬁ%ﬁ%%&@g&?gmigﬁ%?%g%%%ﬂggrégggggd grgove
10c fi t%o%é&ﬁﬁtvtﬂi% tMet Prdthedipizob s4eHN 34RO diAthihdde thRichizakainRat tife
engagenent of the connecting conductor 10 relative to the adjacent buses
5. Thus,thei coimtening sucduesrt hé phweve sipphy edjacant d@ebebng Miwgonnect ed
fromeach other electrically by novenent of the_connecting conductor 10
can be ippideaty sdch apibeiDeydsusippdn susuiler? beimgagisrennecterd Bom satkased.

Because e flange portions 7g for on the portion f t el ectrical
Pneul at GFBSy REGANRGPY nEOBrReR ToBtciorechRy bEPindY caf Bhe
frountin r%%%hbﬂ?énhﬁ%ﬁéPh@%ohﬂé&ﬁ&ﬁkéﬁh&ﬁﬁy%&%EQﬁH&ﬁée&;“‘th 0 rings 16
i nt er pose etween the“flange portions 7g and the nounting portions |a,
airtightness ®echlige i thsuUlfRingad pgAsoNCloSurasd loh stiengisreidns M ever, in

the above enbodi ments, the contacts 11 are explained as being nounted to
t he conmdettiicgl dondatarer? ¢mbedding ibe doanabtoondictoay 6 are fastened to

the mounting portions la of the insulating gas enclosures 1 with O rings 16
interposed between the flange portions 7g and the mounting portions la,
airtightness of the insulating gas enclosures 1 is ensured.

Moreover, in the above embodiments, the contacts 11 are explained
as being mounted to the connecting conductor 10, but the contacts 11 may

also be mounted to the buses 5.

INDUSTRIAL APPLICABILITY
As explained above, a switchgear bus connecting construction
according to the present invention is useful for externally interconnecting
power supply circuits housed inside adjacently-disposed insulating gas

enclosures constituting switchgear.
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al so be mounted to the buses 5. | NDUSTRI AL APPLI CABI LI TY As expl &SP 2005
above, a sw tchgear bus connecting construction according to the present
invention is useful for externally interconnecting power supply circuits
housed i nsi de adj acentl y-di sposed insulating gas enclosures constituting
switchgear. 10 2 7 SEP 2005 CLAIMS 1. A sw tchgear bus connecting
construction in which a plurality of insulating gas enclosures housing a
power supply circuit are disposed adjacently, said swtchgear bus
connecting construction conprisindelA&IMdshi ngs having: a bus prepared so as

to have a linear shape having a circul ar cross sectiaon; a_branch conductor
di sposediso asttivisstassd FERBP LU ACONEFUSIIPB N W&H&héﬂ péeaEY i gn from a

| ongi t udi naill%ncent ral Ig)ort‘i on of said bus; an 1eI gc,tlrlitcal i nsul ator
embeddi My o8& o afidc SRS PINEHE Co MR of "RRIEh ERAE 15 5835 % econd
end por th 4a8:fly S dhish A A0 oAt AN baniAlctiial dhilp ARGl conductor are
exposed; and a conductive filmformed on an external surface of said

el ectrical insphatkingsthaisgate of electrical isolation fromsaid bus and
sai d branch conductor; a hollow cylindrical connecting conductor; and an
i nsul ati ng tube haviandusaphendued &9l ahdei baveiasimea nhabedyavade aof an

elastic material haying electrically- insulating properties; a
field-relaxing c 5 FESP 8§ O%0onposed of an el astic

a branch conductor disposed so as to extend perpendicular
to a longitudinal direction from a longitudinally-central portion
of said bus;

an electrical insulator embedding said bus and said branch
conductor such that first and second end portions of said bus
and an end portion of said branch conductor are exposed; and

a conductive film formed on an external surface of said
electrical insulator in a state of electrical isolation from said bus
and said branch conductor;

a hollow cylindrical connecting conductor; and
an insulating tube having:

a hollow cylindrical insulating body made of an elastic
material having electrically-insulating properties;

a field-relaxing conductive layer composed of an elastic
material having electrically-conductive properties formed
integrally on an inner peripheral surface of said insulating
body; and

a grounding conductive layer composed of an elastic
material having electrically-conductive properties formed
integrally on said insulating body so as to cover an external
surface and first and second end portions of an inner peripheral

surface of said msulating body,

1




mat eri al having electrically- conductive properties forned int%@r%ﬁﬁ?m%n
an i nner peripheral surface of said insulating body; and a groundi ng
conductive | ayer conposed of an elastic mterial having

el ectrically-conductive properties formed integrally on said insulating
body so as to cover an external surface and first and second end portions
of an inner peripheral surface of said insulating body, 11 2 7 S E P 2006
wherein: said T-bushings are airtightly mounted to each of said insulating
gas encl osur esvkersint hat said end portion of said branch conductor is

I i cal l : . id po I [ it, d said d [
o si d busesnil o b SpeBd TEoPATY T Uent o P ShehbKherslatng
g Spoged o . o St §
of oai o B SECEHERY ol ot Bhgro e B, S WRMACERbASH: &Lt e

cont act iel@é@icﬁﬂ&%ohﬂ%b‘ﬂe@tﬂo“@iﬁ'g?ﬁvéxssdﬂﬁl&%@rcﬂi’t‘?ran@“sa%@le%@%ﬁrtﬂﬁdsrofOf sai d
electrical insulators in a radially-expanded state so as to cover said
connect igagd beeasued dispanet] s@ixdaBgjaalgenmtendaphothans of said bus and so as
to short-circuit said conductive filnms of said adjacent pair of electrica
i nsul ators el 66i¢ cernesiing condedhr ét Wétedbgvereansivpl saidadissantiend

conductive, layer. 2.. The switchgear bu onnecting.construction agcording
Lo O ai ROTHONGK: & DRFSIEO i Ve diboRiuald BoLE! BRdd GRoendr ti0oh Bf sai d
el ectri I r -ﬁﬂpedding said bus are constructed so as to have a
steppedq%évﬁgﬁykgg Ct’s ape constituted by:

said insulating tube is fitted over an adjacent pair of said electrical
insulators in a radially-expanded state so as to cover said connecting
conductor and said adjacent end portions of said bus and so as to
short-circuit said conductive films of said adjacent pair of electrical
insulators electrically with each other by means of said grounding

conductive layer.

2. The switchgear bus connecting construction according to Claim 1,
wherein®
first and second end portions of a portion of said electrical insulator
embedding said bus are constructed so as to have a stepped cylindrical
shape constituted by:
a large diameter portion; and
a small diameter portion over which said insulating tube is
fitted, formed by means of a step portion from said large
diameter portion; and
a boundary portion between said large diameter portion and said
step portion and a boundary portion between said step portion and said

small diameter portion are formed so as to have curved surfaces.

3. The switchgear bus connecting construction according to Claim 2,
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a large dianmeter portion; and a small dianeter portion over whichzisards ypg
insulating tube is fitted, forned by neans of a step portion fromsaid

| arge dianmeter portion; and a.boundary portion between said | arge dianeter
portion and said step portion and a boundary portion between said step
portion and said small dianeter portion are formed so as to have curved
surfaces. 3. The sw tchgear bus connecting construction according to Claim
2, 12 wherein: an insulating grease is charged between said insulating

t ube andvhewig smal | di ameter portion. 4. The switchgear bus connecting

construction according to Claim1l, wherein: a protruding portion_is fornmed
so as to proj & HRAHDEFERSS 1§Hﬁ‘ﬁége§rh8ﬁ’i"§e%éﬁi éPS‘gért‘tq Fakst 28A i nner
peri phersxéi&)f msdzﬂ' giag‘rﬁ(géeg-proghgéi ng conductive layer of said insulating tube;
and an annular recéssed ‘groove fitting together with said protruding
portion is fornmed on a longitudinally-central outer peripheral surface of
sai d connecting conductor. 5. The switchgear bus connecting construction

according to (i switchgete beisncommettiagg@npornickion hcokdinmeto dHanpyrti on of
said electrical insulator enbedding said branch conductor; and said
T- bushi rigBergie’ mount ed by interposing a packi ng between said flange

portion and said insulating. gas encl osure, and fastening said flange
portion to saiadmoﬁgﬂ#% P}%}%t?gklse P‘l?%u?%?‘s {a prgieat p pnogpypular shape
from a central portion of an inner periphery of said field-relaxing
conductive layer of said insulating tube; and
an annular recessed groove fitting together with said protruding
portion is formed on a longitudinally-central outer peripheral surface of

said connecting conductor.

5. The switchgear bus connecting construction according to Claim 1,
wherein:

a flange portion is formed on a portion of said electrical insulator
embedding said branch conductor; and

said T-bushings are mounted by interposing a packing between said
flange portion and said insulating gas enclosure, and fastening said flange

portion to said insulating gas enclosure.
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SW TCHGEAR BUS CONNECTI NG CONSTRUCTI ON ABSTRACT  An obj ect of t he? pr25eAte
invention is to provide a switchgear bus connecting construction reducing
conponent parts, inproving connection workability, and achieving cost
reductions. In this construction, T-bushings are airtightly nounted to

i nsul ati ng gass WNEICISGIEYSR IBICH @@NNEET&W@@N&WRUC’EIWanch conductor is
electrically connected to a power supply circuit, and end portions of buses
are di sposed coaxially adjacent to each other, a connecting conductor is
fitted over a pair of the adjaceﬁ¥B%$E£%EPtlons of the buses so as to be

slidable while nalntalggqg a state of electrical cagntact, nsulatlng
tube conposed 4% okpedl Hstlie PraReE BVePEop; 18 By PEUEFCah Sé’vdf rbd%fl

el ectrical ul at or s ara Ly d te é} ﬁﬁg% the
connectﬁﬁ@n@SﬁaﬁchF;gﬁ%“?héegﬁﬁggéﬁﬁégﬁggﬁ #%hsnﬁgogﬁl gus and so as to
short - C'@Sfi&atl%ﬁ%n%'i'ﬁtédfﬁe%ng%s@i’edt&%o@ﬁl acent pair of electrical
i nsul ators ectrically with each other by neans of a groundi ng conductive
| ayer. Thus, time thigbennefrupginhs Tshuddugedareomieithidy woolkatsid itoy is
i mproved, and cost reductions are enabled. FIGURE 1 14
msulatmg gas enclosures such that an end portion of a branch conductor is
electrically connected to a power supply circuit, and end portions of buses
are disposed coaxially adjacent to each other, a connecting conductor is
fitted over a pair of the adjacent end portions of the buses so as to be
slidable while maintaining a state of electrical contact, and an insulating
tube composed of an elastic material is fitted over an adjacent pair of
electrical insulators in a radially-expanded state so as to cover the
connecting conductor and the adjacent end portions of the bus and so as to
short-circuit conductive films of the adjacent pair of electrical insulators
electrically with each other by means of a grounding conductive layer.

Thug, the number of parts is reduced, connection workability 1s

improved, and cost reductions are enabled.

FIGURE 1
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