DESCRI PTI ON | NSULATI ON BUS SYSTEM AND METHOD OF

COUPLI NG BUS UNI TS THERECF TECHNI CAL FI ELD The 27 Jun

present invention relates to an insulation bus system
configured by coupling between a plurality of electric
equi pnent arranged adjacently with an insul ation has
and a nethod of coupling bus units thereof.
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conventional gas-insulated 1 switching gear. In this
31. exanple, the insulation bus 31 which has been conposed

In this example, when a bus portion 33 is coupled to a lead-in
bushing 32 protruding from an upper surface of the switching board
30, the switching board 30 to which the bus portion 33 is to be
coupled is moved to one side of the plurality of switching boards
BOwheretheknnsportions33Iuﬂmsbeenalreadycoupledﬁx)thelead—in
bushings 32, and then the bus portion 33 is coupled to the lead-in
bushing 33.

Inthis case, for example, when thebusportion 33 of anoptional
one is required to be taken out from the plurality of arranged
switching boards 30, there arises a problemin that all the switching
boards 30 on one side of the bus portion 33 have to be moved to
one direction and during the movement, each of the bus portions
33 must also be disassembled from the respective lead-in bushings
32.

FIG. 13 isaschematicdiagram for explaining another procedure
for coupling with the insulation bus 31 between the plurality of

arranged switching boards 30 in the conventional gas-insulated




by coupling the bus portions 33 to the lead-in

bushings 32 by a predeterm ned | ength of arranged 2T Jum

switching boards, is coupled to upper surfaces of the

arranged switching boards 30 at one tine. In this

case, when an optional one is required to be taken

out fromthe plurality of t arranged sw tchi ng boards

30, there arises a problemin that the whole of the
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conductors whose axis lines are aligned with each
ot her; a coupling conductor that is novable in a
DISCIdigUedt iGgh TofE tIERILN i ne in the T-shaped bushing and
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bus system and a method of coupling bus units thereof which, in
the case of taking out an optional casing from juxtaposed casings,
allow the casing to be taken out without disassembling the rest
of the casings and also enable easy positioning of bus conductor
axis lines in installing electric equipment.

An insulation bus system according to the present invention
includes: a T-shaped bushing having an internal conductor mounted
on each casing of a plurality of electric equipment juxtaposed;
a plurality of bus units arranged between the adjacent T-shaped
bushings, the bus units having bus conductors whose axis lines are
aligned with each other; a coupling conductor that is movable in
adirectionof the axis line in the T-shapedbushing andhas a coupling

hole on both sides, the coupling hole being detachably attachable




an insulation plug inserted into a hole forned in the ..
T-shaped bushing; fastening nmeans for fastening the *
coupling conductor to the internal conductor; a
fl ange provided on the T-shaped bushing side of each
of the bus units; and coupling nmeans for coupling a
pair of the bus units sandw ching the T-shaped
bushi ng through the T-shaped bushing by penetrating
and dlntdabdacwiash trheptkbangesamfertcheopdiionobft hee pwus conductor;
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bus (PNe HuUs conductor and the other bus conductor to nove
so that the adjacent bus conductors are coupled to
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FIG 1; FIG 3 is a perspective view of a contact of
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conductor with the bolt; subsequently, inserting the through bolt
into a pair of the flanges to thread the through bolt to the nut
so that the pair of the bus units are coupled through the T-shaped
bushing; and inserting the insulation plug into the hole of the

T-shaped bushing to fix the insulation plug to the T-shaped bushing.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top plan view of gas-insulated switching gear
according to Embodiment 1 of the present invention;

FIG. 2 is a cross—-sectional view taken along the line II-II
of FIG. 1;

FIG. 3 is a perspective view of a contact of FIG. 2;

FIG. 4 is a perspective view of a flange piece of a flange

of FIG. 2;
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FIG 5 is an expl oded perspective view of vicinities
of the flange of FIG 2; FIG 6 is a perspective view
of vicinities of the flange of FIG 2; FIG 7 is a
cross-sectional view of an end portion of a through
bolt of FIG 2; FIG 8 is a cross-sectional view
during coupling of bus units of FIG 2; FIG 9 is a
cross-sectional view of gas-insulated switching gear
adtiot didng st on Bt AentPr vfe tthierpridsehefi iventibhes of the
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coupling with an insulation bus between a plurality of arranged

switching boards of a conventional technique; and

FIG. 13 isaschematicdiagram for explaining another procedure

for coupling with an insulation bus between a plurality of arranged

switching boards of the conventional technique.

BEST MODE FOR CARRYING OUT THE INVENTION

Hereinafter, preferable embodiments of the present invention

will be described with reference to the drawings. However, in each

of the embodiments, identical members and portions, or equivalent

members and portions will be described with the same reference

numerals.

Embodiment 1

FIG. 1 is a top plan view of an insulation bus system according

to Embodiment 1 of the present invention and FIG. 2 1is a

cross-sectional view taken along the line II-II of FIG. 1.

An insulation bus system according to the present invention



on each casing 1 of gas-insulated sw tching gear of an

electric apparatus; a plurality of bus units 3 57 44 2008

arranged between the adjacent T-shaped bushings 2,
the bus units having bus conductors 3a whose axis
lines are aligned with each other; a coupling
conductor 4 that 1is novable in a direction of the
axis line in the T-shaped bushing 2 and has a
inclucieupld ngshobedda son nat ha sidesn ithe reeuptdmgudiodb £2a mounted
bei ng detachably attachable and slidable with respect
on each sASARE porth G S O StHE ts SUandidtor 98ar af an electric
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conductive | ayer 3b covering the peripheral surface of
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n.iAsyl ation layer 3c covering the interna
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y y
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and h&XReses, o both erd surf acese rf11 hepirasuliahe 00 1 ay@furface
3c, resulting in an insulation interface 5

2b, the surface not being involved in interface insulation. The

internal conductor 2a is connected to a cylindrical electric field

reducingshieldportion2Conitsendportion. Theinternal conductor

2a has its end portion penetrating into the electric field reducing

shield portion 2c.

The bus unit 3 includes the bus conductor 3a, an internal
conductive layer 3b covering the peripheral surface of the bus
conductor 3a through a conductive adhesive, an insulation layer
3c covering the internal conductive layer 3b, and an outer conductive
layer 3d covering the insulation layer 3c. The insulation layer
3c is made of insulation rubber such as EPDM (Ethylene Propylene

Diene Monomer) or silicon rubber and is exposed on both end surfaces

of the insulation layer 3¢, resulting in an insulation interface




for achieving interface insulation. The internal

conductive layer 3b and the outer conductive |layer 3d 7 i oms

are made of conductive rubber which is obtained by
addi ng graphite powder to the rubber used for the
insulation layer 3c. The insulation plug 5 is of a
truncated cone-shape and includes an interna
conductive layer 5a on the screw 6 side, an insul ator
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by adgingdyaamiuttd@owake shown¢ mruEbEs. uaetiofcer thiseinghaager body
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" pieces 11. The flange piece 11 includes a through
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coupling hole Il b and a screw hole Ilc for coupling
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flanges 8 1n which each bolt 11d is Inserted int
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A palir of the bus units 3 is coaxially coupled by the flange
8, a through bolt 9 and a nut 10. As shown in FIGS. 4 to 6, the
flange 8 is composed of a pair of horseshoe-shaped flange pieces
11. The flange piece 11 includes a through hole 11a into which the
bolt 9 penetrates and a coupling hole 11b and a screw hole 1lc for
coupling a pair of the flanges 8. Each end portion of a pair of
the opposed bus units 3 is surrounded with a pair of the flanges
8 in which each bolt 11d is inserted into the coupling hole 11b
and threaded in the screw hole 1llc.

The coupling means is composed of the through bolt 9 and the
nut 10, as shown in FIG. 7, and a shoulder of the through bolt 9

is in contact with a washer 20 on which the nut 10 is put to thread




6 2'e. 006 it to an end portion of the through bolt 9,

resulting in coupling between the bus units 3 througf? Jut 2008

the T-shaped bushing 2 and achieving interface
i nsul ati on where insulation interface of the T-shaped
bushing 2 and insulation interface of the bus unit 3
are brought into pressure contact with each ot her
through insulating grease. In addition, at this tine,
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described. First, in FIG 8, with the insulation plu
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Now, a coupllng procedure of the bus unit 3 in the

above-mentioned insulation bus system will be described.

First, inFIG. 8, withtheinsulationplug 5 opened, the coupling
conductor 4 is manually slid through the hole 2d toward the end
portion of one of the bus conductors 3a to move in the direction
of the arrow B, and then the other bus unit 3 to be coupled is moved
in the direction of the arrow C so that the axis lines of the bus
conductors 3a to be coupled are aligned with each other. This work
isperformed foreachbusunit 3betweentheadjacent T-shapedbushings
2. Further, at this time, the bus unit 3 has been already provided
with the flanges 8.

After that, the coupling conductor 4 is manually slid through
the hole 2d toward the end portion of the other bus conductor 3a

to move in the direction of the arrow D, and then the adjacent bus




the hole 2d toward the end portion of the other bus o
conductor 3a to nove in the direction of the arrow D, % ¢ Jii# 2008
and then the adjacent bus 7 conductors 3a are coupl ed

with each other. This work is also perforned for each

bus unit 3. Next, the coupling conductor 4 is fastened

to the internal conductor 2a with the screw 6.

Subsequently, the through bolt 9 is inserted into the
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3 thahoye-trentT-onedawnkissngescri bed above, the

i nsul ati on bus systenlaccordlng to this enbodi nent
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the cou
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13 isatﬁa@h@@demﬁmdthbndathpamtbmfhﬁmsTdeBapm@hnﬁﬂspepQ tlorough

the rsherowd P ﬁ@ec

each end ort| ﬁ Eus conductors 3a, - where
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bushiying the rest mhen the optional one is taken out

fromthe juxtaposed casings 1. In addition, when
gas: pAgGLared swithehi ngugehion PuUmsyatfed,a diiaseppiéRg work
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each other, thereby enabling easy aljgnnment of the |
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this embodiment, provided is the coupling conductor 4 that is movable

in a direction of the axis line in the T-shaped bushing 2 and has

the coupling holes 4a detachably attachable and slidable on both

sides with respect to each end portion of the bus conductors 3a,

whereby an optional one can be taken out of the casings 1 without

moving the rest when the optional one is taken out from the juxtaposed

casings 1.

In addition, when gas-insulated switching gear is installed,

insertion of the end portion of the bus conductor 3a into the coupling

hole 4aautomaticallyallowsaxislinesof theadjacent busconductors

3a to be aligned with each other, thereby enabling easy alignment

of the axis lines.

Embodiment 2

FIG. 9isacross-sectional viewof amainpart of gas-insulated



Enbodinment 2 FIG 9 is a cross-sectional view of a

main part of gas-insulated 8 switching gear according 37

to Enbodi ment 2 of the present invention. |In this

enbodi ment, the coupling conductor 21 includes an

internediate portion having a C shape in cross-section

as shown in FIGS. 10 and 11 and the screw 6 is

threaded into the internal conductor 2a of the
switdrshaped busbbngidyg vhenehylitke tcoupl ithg coadect dmvetition.

is in close contact with an end portion of the bus

cordudtict er@%’d@ﬁfsteqd@ﬁl‘ipuﬁlrﬁrt%l@r&m%&ﬁ igrdes an
1nterg{ aecgfﬁgtted&hl s 0@% C s}{ ed- i gy Eradimenta &l shown

tion, e coupl i ng conductor
in meW Hﬂ)dmmidédamdt@hbmecraanﬁels E@r&@ﬁ¢®eMHXPaﬂmz1nternal

condie raatdme Tesh et huori GO e e e s Pipl g gk hngpotor

21 1y ecp%@gc&{@aw@dﬂmﬁ ha@ &l@rpb@trhdrt S ORENH NhSidhductor
Furthernore, in Enbodi ment 1 and Enbodi ment 2 above,

3a. ﬂ@@se@z@%rtulmu :umtmsw@m@mem]tt ﬁéewq‘f@,ébaﬁr&the contact

switchin ar.as _.elect £qu however ,
7 redq lerﬁglessrgt%“e% dlm?rht I rce%:fléc[f invent i on is not linited

tqxswﬂaﬁunmuatnse5o@pulh@ catdbe: @applavedet aiswitchimgo two
boards di splaced in ants or buildings and insul ation
menb ey ShAtenEe fBFak éfﬂs‘ﬁﬁfrﬁé?% Of NOSSTRIALL 1ng conductor may

1nclxﬁ%olalncﬁ‘ﬁltlelr;ﬁgd’/‘\%tge?GPC?Sg I@Q\Pﬁ’@g 4 bespegset cross-section

Invention is suitably applied to an insulation bus
whileurivairepnfiguretbyl dormectdmy,omwi itts arpdmiswd atidm  bus,

bet ween a IuraJit of .casi ngs of .elLe trlceU|p

'3&% s L) %ﬁ. ARETE ﬂt aPﬁgEPé 6We8uszsg%ﬂ§%’
descz@ﬂﬂﬁrdﬁlﬂg fachsshaped tushyng- hayhngred kntechahg gear as

conduct or nounted on each casing of a plurality of

electelerpAPEPBGUI priETite YUkt BEESEESS & pRYr dilig §repeblsinvention
is noltlrﬂfn’?ii%cf %ngpc}pgkﬁ@§gthggs%@9%rgan be applied to switching

boards displaced in plants or buildings and insulation bus systems

for transformers.

INDUSTRIAL APPLICABILITY
As described above, the present invention is suitably applied
toaninsulationbusunit configuredby connecting, withaninsulation

bus, betweenapluralityof casingsof electricequipment juxtaposed.
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T-shaped bushi ngs, the bus units having bus conductors

whose axis lines are aligned with each other; a T U

coupling conductor that is novable in a direction of
'the axis line in the T-shaped bushing and has a
coupling hole on both sides, the coupling hole being
detachably attachable and slidable with respect to an
end portion of the bus conductor; an insulation plug
inserted into a hole formed in the T-shaped bushi ng;
fasteni ng nmeans for fastening the coupling conductor
to the internal conductle?! Mg fl ange provi ded on the
T- shaped bushi ng si de of each of the bus units; and
coupling nmeans for coupling a pair of the bus units
1. Asamdmudhtmgntbesnghapmd besipirmg itkyr:ough t he T-shaped

bushi n enet r at . nto each of anges of

Cha i BB T hadirs 95 CThethab i atd B g cunted
onE%§M§E§gh@@ﬁ@f@lFguEQl§t§kﬂﬁéietﬂ&ﬁbﬁéquﬁﬁﬂ@ﬁt%m&ﬁa®osed

circunferentially extending groove formed in an

i ntepharahaly elirhasarofts e couptd rigeu’rtﬂee*l thte agfieerat
T- shagéggbugﬁg}{?gedtl\(\%t}gug &r?ﬂ&cﬁ \;01{ GAL{E n%ﬂétx)rs whose

bus™ conduc and ‘e coupl i ng

axiscomdueteme 3lifhed nsuhatkoh bm&e&ysten1accord|ng to

claim2, wherein the contact is made of an gnnul ar

cof ICQPPHHT 4O AICHRR TRl BT iV BUe systeMdESIr @
the 5)919?11‘[@ i tt@legﬂ?—‘éﬁﬂ%b%'dnbutshgn OHHB' lngs C@@Hﬁ;lqrndq@l%le

a C shape in cross-section. he i nsul ati on bus
on bsyht@nd@@co¢MRrgpumﬂxng/hnkﬁcﬁeanmdﬂiapha&dyeatWﬁ@m@bﬁe
t.he, f sten g Teans ¢cg rises a screw .
and §1IG3RS |on §§§i ﬁwaé%%? gt an§t%ﬁé o?cop SRS of 7

t 0213, lM\@@IQtﬂoh hgleguphkBgtBEaRS teOEPhbSeS farikHough the
bolt and ~a nut. 7. The insul ation bus system
T-shapedr BAGIFE7any one of clainms 1

fastening means for fastening the coupling conductor to
the internal conductor;

a flange provided on the T-shaped bushing side of each
of the bus units; and

coupling means for coupling a pair of the bus units
sandwiching the T-shaped bushing through the T-shaped bushing
by penetrating into each of the flanges of the pair of the bus

units.

2. The insulation bus system according to claim i, further
comprising a circumferentially extending groove formed in an
internal wall surface of the coupling hole, the groove being
provided with a contact for electrically coupling between the

bus conductor and the coupling conductor.

3. The insulation bus system according to claim 2, wherein the

contact is made of an annular coil spring.
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to 3, wherein the insulation plug is covered with a

retainer plate through which a screwis threaded into %7 jt

the T-shaped bushing to fix the insulation plug to
the T-shaped bushing. 8. The insulation bus system
according to any one of clainms 1 to 3, wherein the
el ectric apparatus conprises a gas-insul ated
switching gear. 9. A nethod of coupling bus units of
an insulation bus system that includes: a T-shaped
bushin% having an internal conductor_ nounted on %ach.
4. Theasiglef lanphis aVirty of CePect PP eGhf pitent tC °, wherein
| ed; ahhty ;0L Buspuniihs -apkanged chehveen
the %ﬁéﬁﬁggﬁaggﬂ?ugggﬁagéd bushin%g, the bus units having
bus conductors whose axis lines are aligned with each
ot her; a couplin conductor that is novable i .
5. TR P O CHE SIS 31 6o e - SRapalt Bl KRG ™S 1
to 3anghbasia enupkkBgchohg @Babet kosbdesest hesceeupl i ng
hol e bei ng detachably attachable and slidable with
respect to an end portion of the bus conductor; an
| NS ian _ pl inserted | - e r i
o T e, LR R D s T e bl g
to 3conductior the thepiliner nabknsonduptoses|d through hdlg and
hol e; a flange provided on the T-shaped bushi ng side
a nupf each of the bus units; and a through bolt and a nut
for coupling a pair of the bus units sandw ching the
T-shaped bushing through the T-shaped bushing by
7. Tipenetswtd higet fts sacteof adseidianges avy ¢he Paidlagms 1
t he bus. units,. t t | Si s
to 3 gt e et e Sk BT h g Dl AR ® e e
plat€onduetahs WwHirugh sheecholies tdwsrateah Emido pohti dnrrsbfaped
one of the bus conductors to nopve hn one direcéiog.
bushppd tRehlHobPRgitABIBtAER PBYS Ghi £"Fo b8 ERER 845869
that the axis lines of the bus conductors are aligned
W th each other; after that, sliding the coupling
8. Thonduotlort ont irougly sttee alsslos diowaia end Pog tqbomsagms 1

toZLe%%gr%Entgge%z%xgg%xg%E%%&%&ﬂm@ggmpriseseagas—insulated

switching gear.

9. A method of coupling bus units of an insulation bus system
that includes: a T-shaped bushing having an internal conductor
mounted on each casing of a plurality of electric equipment
juxtaposed; a plurality of bus units arranged between the
adjacent T-shaped bushings, the bus units having bus conductors
whose axis lines are aligned with each other; a coupling
conductor that is movable in a direction of the axis line in
the T-shaped bushing and has a coupling hole on both sides, the
coupling hole being detachably attachable and slidable with
respect to an end portion of the bus conductor; an insulation
plug inserted into a hole formed in the T-shaped bushing; a bolt

for fastening the coupling conductor to the internal conductor




the other bus conductor to nove so that the adjacent
bus conductors are coupled to each other; next,
fastening the coupling conductor to the interna
conductor with the bolt; subsequently, inserting the
through bolt into a pair of the flanges to thread the
through bolt to the nut so that the pair of the bus
units are coupl ed through the T-shaped bushing; and
througbkerttd hglehe Ehsubatdon pled oinntlee Thehhokd sk heg side

T-sh d bushin fi he i | ati I .
or oD SHEREH MUETLRR A L AR L 21O BLAG, 05

a pailystemeasaondiing tantihe cpresgettie Trgaableabh sicl igesirogh
T-shaped bushi ng havi ng an internal conductor nounted

the Bnskakdd cagthgnofPa pINeaF? E{nof i Bte@¥it Fodipmdnanaes
of t%%é&%@f%ﬁq%heabﬁﬁuﬁﬁgtgy o eQM§tH§%t R Aged Bel ween s

acent T-shaped bushi ngs, e bus units having
of: bus conductors whose axis lines are aligned with each

ot her; . a coupling conductor, that. is novable in a .
di 7oLt o of ! thd %(ilé“?‘?lr%tjr?flt%%-oﬁ%fé;d FishichgPand 9

cond%@%oﬁs GO i Y + HROKh 81 8N et Ky sirdesa dde: Loupli Beehof ehe

ei ng detachably attachable and slidable with respect
bus dandaretent pomdveninfonehdibast tonduct bhen mgy lingsthadtéer
lug i,nserted into.a_hol r L0 :the .T- shaped
bus %G%%iﬁﬁ%eb?ag?gﬁﬁﬁa ﬁ%ﬁh@h%gogﬁ gs%%n?ﬁgm%ﬂeggoﬁgﬁiﬁﬁw
condGOnduUst gret 81t hretNti€LRakacbOBdueter; a fl ange
provi ded on the T-shaggd bushi ng side of each  of

- ) t he
buat bt 22 tand LA64PPI hS edtisl ¥61 ceaaIGtng & P eugt the
holel gwapﬁse¢§”§5%ﬁﬁgﬂgmo%hbﬁ%htB? Tnehaped, hushidfictor and
through the T-shaped bushing by penetrating into each
the ofthelre Hisangesdoftohe tpaimowof the thiegs e t gdjacent bus
conductors are coupled to each other;
next, fastening the coupling conductor to the internal
conductor with the bolt;
subsequently, inserting the through bolt into a pair of
the flanges to thread the through bolt to the nut so that the
pair of the bus units are coupled through the T-shaped bushing;
and
inserting the insulation plug into the hole of the

T-shaped bushing to fix the insulation plug to the T-shaped

bushing.
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