10132 DESCRI PTI ON | NSULATI ON BUS SYSTEM AND METHOD OF

COUPLI NG BUS UNI TS THERECF TECHNI CAL FI ELD The 101302

present invention relates to an insulation bus system
configured by coupling between a plurality of electric
equi pnent arranged adjacently with an insul ation bus
and a nethod of coupling bus units thereof.
BACKGROUND ART FIG 12 is a schematic diagram for

expl ai ning a procedure for oupl i ng between switching
boards 30 arranged in n%ﬁ%?%f%Tf a conventiona

gas-insul ated switching gear with an insul ation bus

31. In this exanple, when a bus portion 33 is coupled
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surface of the switching board 30, the sw tching

board 30 to which the bus portion 33 is to be coupled
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on one side of the bus portion 33 have to be noved to
one direction and during the novenent, each of the bus
BACKORPYVBASARB3 nust al so be disassenbled fromthe

r eS]_pf@t ll\ée Eeﬁgbhgpglﬂ‘i@ @?ggrgrg'fo@ %{ i‘girilz%na a,procedure for
schematic ﬁlagran1 or “éxpl af hi ng ano Ref pro%edﬁre
coupbingobptwagnwsivhtthéngnbovhatisolobus xFhgeet ieemilteiple in a

I | f d i tchi b ds . 30 in th
con %ﬁ{,iﬂ%% nggqs-gﬁgs“@%%%fs\émﬁit%ﬂir}lgg goe%rr ?«rith 1511[]1 inseulation bus

31.

In this example, when a bus portion 33 is coupled to a lead-in
bushing 32 protruding from an upper surface of the switching boarxd
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
30 where the bus portions 33 have been already coupled to the lead-in
bushings 32, and then the bus portion 33 is coupled to the lead-in
bushing 33.

Inthiscase, forexample, whenthebusportion 33 of an opticnal
one is required to be taken out from the plurality of arranged
switching boards 30, there arises a problem in 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 isaschematicdiagramfor explaining another procedure
for coupling with the insulation bus 31 between the plurality of

arranged switching boards 30 in the conventional gas-insulated



switching gear. In this exanple, the insulation bus 31

whi ch has been conposed by coupling the bus portions

33 to the lead-in bushings 32 by a predetermn ned

| ength of arranged sw tching boards, is coupled to

upper surfaces of the arranged sw tching boards 30 at

one tinme. In this case, when an optional one is

required to be taken out fromthe plurality of t
swi L anged switching boards 30, there arises a problem
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T-shaped bushings, the bus units having bus

conductors whose axis lines are aligned with each
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afo?gﬁggtggggghggé%lgﬁé?ngglgn chbject to provide an insulation
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 conducters whose axis lines are
aligned with each other; a coupling conductor that is movable in

adirectionof theaxisline in the T-shaped bushing and has a coupling

hole on both sides, the coupling hole being detachably attachable



2 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; fastening neans
for fastening the coupling conductor to the interna
conductor; a flange provided on the T-shaped bushi ng
side of each of the bus units; and coupling neans for
coupling a pair of the bus units sandmﬁching t he
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perspective view o I ece
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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
s0 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;



of FIG 2; 3 FIG 5 is an exploded 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

asz.nsulated sw tchin ear accordi ng to_ Enbaqdi nent
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the coupling conductor of FIG 10 as seen from one
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FIG. 11 shows the coupling conductor of FIG. 10 as seen from

one direction thereof;

FIG. 12 is a schematic diagram for explaining a procedure for
coupling with an insulation bus between a plurality of arranged
switching boards of a conventional technigue; and

FIG.13isaschematicdiagramforexplaininganotherprocedure
for coupling with an insulation bus between a plurality of arranged

switching boards of the conventional technique.

BEST MODE FOR CARRYING OQUT 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 eguivalent
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 is a
cross—-sectional view taken along the line II-II of FIG. 1.

An insulation bus system according to the present invention



cross-sectional view taken along the Iine Il-11 of
FIG 1. An insul ation bus system according to the
present invention 4 includes: a T-shaped bushing 2
havi ng an internal conductor 2a nounted .on each
casing 1 of gas-insulated swi tching gear of an
electric apparatus; a plurality of bus units 3
arranged between the adjacent T-shaped bushi ngs 2,

. he bus units having, bus conductors 3a whose  axis
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bushing 2 has its internal conductor 2a encapsul ated
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of s tuBitscdudes the bus conductor 3a, an interna
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2b, the surface not being involved in interface insulation. The
internal conductor 2a is connected to a cylindrical electric field
reducing shieldportion2Conitsendportion. 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 3c, resulting in an insulation interface



| ayer 3d covering the insulation |ayer 3c. The
insulation layer 3c is nmade of insulation rubber such
as EPDM ( Et hyl ene Propyl ene Diene Monomer) or silicon
rubber and is exposed on both end surfaces of the
insul ation layer 3c, resulting in an insulation
interface 5 for achieving interface insulation. The
i nternal conductive |ayer 3b and the outer conductive
£ Iq¥er 3d ar.e na%g of conductive rubber which is '
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5b.bet ween the coupling conductor 4 and the bus
conduct or 3a nore secureh%1 A pair of the bus units 3
én
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4a thraitrpwA¥th 10 éﬁd%’%dr{‘ﬁflt@% ﬁf}stc%rﬁiucttg%f ?élr%'%ggfidable .

8 is conposed of a pair of horseshoe -shape
Thepiceawd inpl . hdhe fAearges phegeobtei fidl uflesmadt Anoughs internal

co LR B Q0T P SnglRL U OEPETeS Y S A5 poag of an
annpaarrcefl tdheifdpngesrSvidket irefleP9réb08 4f, anpakbyOfnabling
electrical coupling between the coupling conductor 4 and the bus
conductor 3a more securely.

A pair 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 1la into which the
bolt 9 penetrates and a coupling hole 11lb 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 1llec.

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



the opposed bus units 3 is surrounded with a pair of
the flanges 8 in which each bolt Ild is inserted into
the coupling hole 11b and threaded in the screw hole
11c. The coupling neans is conposed of the through
bolt 9 and the nut 10, as shown in FIG 7, and a
shoul der of the through bolt 9 is in contact wwth a
washer 20 on which the nut 10 is put to thread 6 it to

. d rtion of the through bqlt 9, resulting in ,
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'S §g¥?dea coupling procedure of the bus unit 3 in the
above-mentioned insulation bus system will be described.

First, inFIG. 8, withtheinsulationplug5opened, 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 3betweenthe adjacent 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



in the direction of the arrow C so that the axis |ines
of the bus conductors 3a to be coupled are aligned
with each other. This work is perforned for each bus
unit 3 between the adjacent T-shaped bushings 2.
Further, at this time, the bus unit 3 has been al ready
provided wth the flanges 8. After that, the coupling
conductor 4 is manually slid through the hole 2d ,
t.oward the end portion,of ,the other bhus conductor 3a .
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As described above, the insulation bus system according to
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 4aautomaticallyallowsaxis lines of the adjacent bus conductors
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



novi ng the rest when the optional one is taken out

fromthe 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 4a automatically allows axis |lines of

the adj acent bus conductors 3a to be aligned wth

each other, thereby enabling easy alignment of the
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3a. gr@&\(@e%@eﬁ@ijyt he f%@ﬁbocﬁmg quied kBOEQWég?%é contact

can be onmtted Ition e coup I ng condu
7 ragylbeddnmlﬂwbodmmentmm carnber smatoad. t he axi al

dir ct| n, or the coup conduct or inclyde a

ot SRR PLohort o e BORSL AR oy drei del spto two
memW@b:bea@@h@gtﬁbaﬁﬁﬁgl\’\hibeétﬂ)ﬁnﬁroﬁhét E0RPENHYIcShE8ctor may

Furthernmore, in Enmbodi ment 1 and Enbodi nent 2 above,

incihde @l@s@ﬁwmwa@e foogirded baViRe gd5-Shand anedgross-section
whi$W g% 9-95a eas%ehest E!LS thpg‘{?Qt Oplé]ﬂ\ﬁ%e%ifl?m t ed

née to s presen i Aventi on
to Euchhapmatatu$QSEabddhme©an1b@nﬁnﬂmhﬁﬂﬁMEﬁwwzc&%@mp the

boards di splaced in plants or buildings and |nsulat|on
desgripEdePers u%%%n@?thﬁrgaSrmBB§+%Fﬁ9 switching gear as

eleé@?k—l:%ﬁhl-ﬂme\ﬁt%hgﬁgﬁékb%éﬂ%vses ebh&pr @ﬁ@'ﬂresent invention

i nvention is suitabl y applied to an i'nsulation bus
is nati tigenedigusedhmpreoratesidngndvitt hankd appl deddp 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.



bus, between a plurality of casings of electric
equi pnent juxtaposed. 9 10 Revised Cains %% -JLA P

L_ J CLAIMS 1. An insulation bus system conprising: a 40157

T-shaped bushi ng havi ng an internal conductor nounted

0 h casing of a plurality of electric equipnent
j%f?géggegialgsplurality of bus units arranged between

t he adj acent T-shaped bushi ngs, the bus units having

.bus.. ndug%%rs ose axis lines are aligned with each
0 H%%? 4 drrﬁg conductor that is movable in a

direction of the axis |inregpdgvd he T-shaped bushi ng
and has a coupling hole on both sides, the coupling
hol e bei ng detachably attachable and slidable with

1l €gRes SBQa%'oﬁ”EuQ°E§gng°fc£HS ngngP”dUCtPf’ an
insulatron pl'ug rnserted 1hto a hote™forned in the
T- shapem- dnegdd d @u shdsige Ra i gn gean Sl ftrfsas tendogtbRemounted
coupling conductor_to _the internal conductor; a
OPI%ECBFWBQ%% aopl iRl ity R&peHeBEEHE FPUdPENGf 1 eakpposed;

of tﬂ?;9H§ré5&6§iof“BLé“%Hﬂfsﬂ%ﬁ&%%%%dfBEt&%eH'EHQ &4jacent

pair of the bus units sandw chingthe T-shape
Thekapad bhsoughsi hehd-lshmped thudlkivigg byuspenetinatong whose
I nto.each o

f the.flanges, of the i r_of the bus
AHPLEI0SS FHE ?ﬁ%ﬂpgai3ht%u§a§?s$€ﬂ?5pcording to claim
1, fuitd®lipl CORPESRNEE G GiNUNTLhRRtkAlel YneXt @ndéBfgion of
groove formed in an internal wall surface of the
teBupking Wt én tthe §rebereBebnghing rididwswiat Roapling hole
ofi DL ef1s18Ls Sl AL TdLifly ARl BY BE! UBRDCHDB1y PiEtachanie
conductor and the couplimg conductor.
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:;
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 1, 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 toc claim 2, wherein the

contact is made of an annular coil spring.



3. The insulation bus systemaccording to claim 2,
wherein the contact is made of an annul ar coi

spring. 1 4. The insulation bus systemaccording to
claims 1 to 3, wherein the coupling conductor has a C
shape in cross-section. 5. The insulation bus system
according to any one of clains 1 to 3, wherein the
fasteni ng neans conprises a screw. 6. The insulation
bus system according to any one of clainms 1 to 3,
wherein the coupling neans conprises a through bolt

4athe @nBull ationThes isRsubat 4 &Fo bibn$ X3t €18 BREAr €b Y §Rerein
any one of claims 1 to 3, wherein the insulation plug

the” geveiengwreRIECEeE ahagr a Bl aherehibughoskr edckhion.
screw is threaded into the T-shaped bushing to fix

the insulation plug to the T-shaped bushing. 8. The

5i n"Slmda atn ounl diisoTs Yatsemyatea dengridngnyo aiey enecClod Baims 1

wherein the_electric apparatus conprises a

taaéz.HEGFsﬁedthgmﬁﬁEﬁﬁﬂ@ngeﬁ?ané CAMREL RBY B SEHEPI i ng

bus units of an insulation bus system that includes:

a T-shaped bushi ng havi ng an internal conductor

6 proling eich Binl aicdn dass ﬁgscﬁbmaaptgrdﬁhgyt@farar @ater iof claims 1

gyl t apos ur al
e RR el e EPRE T 18 Bedhe sl BudheRgen pRee and
abtistuni ts havi ng bus conductors whose axis lines are
aligned with each other; a coupling conductor that is
anabIe in a direction of the axis line in the

Lng :
71 BRI U 0 I oRER e, SEUBL IR PO Bl Y e prains 1
tana,sWh@mﬁiﬁ Wherun&umﬁﬂmon(pkng'dmdcpwetednwmththerQUSlner
nsulation_ plug inserted into a hole
of P Rng ik uofe it RuStnehi A8, EREGEY 1 S Frgnaped
bﬁsﬁlﬁ@uablmgxceneughgﬁlselbﬂepnﬁgetaath@O@d§H$§édZbushlng
through the hole; a flange provided on the T aped

bushi ng si de
8. The insulation bus system according tc any one of claims 1

to 3, wherein the electric apparatus comprises a gas—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 eguipment
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



of 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 bushi ng by
penetrating into each of the flanges of the pair of
the bus units, the nethod conprising the steps of:
sliding, with the insulation plug opened, the coupling
conductors through the hole toward an end portion of
the us conductors t.0 n gne direction :

eHRGuBRIITROTHS 4 AL LoRe O BT e TEanEB R ks e side
otfha’:dcli ae ta1>é| lﬁué uAes sefariche t%ugﬁ%@y@bﬂﬁsa aue A 888081ing
with each other; after that, S|Idln% the coupling

AR OF SThesLRRrBUGHS RBAWRGH &N gk éh@lpﬁ‘éhqsél@gothrough
tﬁ@c@ Qﬁaé@& Q@ghPH d&fﬁg¥ﬁ}¢%?§¥F§1fHF% %%Q@Jo?ughe flanges

conductor to nove cent bus  conductor

odreheqgiedft aheabhsothiets, negxé meft&ﬁ:tdemoli‘r@rtilseng the steps
oupllng conductor to the internal conductor with the
°bolt; subsequently, inserting the through bolt into a

pair gfiqihe, fwfwmaﬁmiquﬂﬁﬁﬁﬁxﬁh%lh@feﬁghego'Eh&océﬁﬁllng

nut so that the pair of bus unit's are coupl e
cphflgaghrs e mowdtapbe lb@ll:,ehl‘m:gvalahdnl e@pontg.orhef one of the

o PR R risleoit SFgTt e Tt San iR PRisPg e Gener
bus unit to be coupled so that the axis lines of the bus
conductors are aligned with each other;

after that, sliding the coupling conductor 4 through the
hole toward end portions of each of the one bus conductor and
the other bus conductor to move so that the adjacent bus
conductors are couplied 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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