8 FEBRUARY 2006 Title of the Invention Gas-Insul ated SwiHEBRyRRY J86ckgr ound
of the Invention 5 1. Field of the Invention The present invention rel ates
to a gas-insulated switchgear for use in transformation of an electric
power system and, nore particularly, to an electric-field relaxation shield
di sposed in a disconnector part, a grounding switch part, or a conductor
connecting 10 part. 2. Description of. the Related Art Fig. 9 is a
schematic view showi ng a strudtitile of thedmwentional gas-insul ated

swi tchgear, and Fig. 10 is a sectional view thereof. 15 In the drawings, a
di sconnector part 2 is accom@dSaiegulated FwitaboRar potential metal housing 1
filled wth insulating arc-suppressing gas, and a noving side el ectrode
part 2a and a stationary side electrode part 2b are respectively fixed and

supported by spacers 3a andg3b .19 8F @Heiﬂﬁ}géﬁtiioﬁg material. The noving
si de

side electrode part 2a f) and the stationary el'ectrode part 2b are

respecki vel.y raed dedthavitnivemetiah shields 4a and 4b in order to relax an
electric-field value in the vicinity of the electrodes. A noving contact 5

coaxi al with tiEhaelpresenednvenpaen relpiescto Bhgasginsateehswitchfedhe
shi el ds % and 4h. This poving contact 5 is electrically connected to the

25 movi ng S¥d&S& et FoaRsIRIMatigna R ?Hee%?%ﬁlfltfnm%i ESEFBCRPBdEMPERt  2b
by moving p%%&%ﬁigﬁy?acoa%% ggeé@ff@—cfi'e\i%ll ¥elaxation shield disposed in

adisconnectorpart, agrounding switchpart, or aconductor connecting

10 part.

2. Description of the Related Art
Fig. 9 is a schematic view showing a structure of a conventional
gas-~insulated switchgear, and Fig. 10 is a sectional view thereof.
15 1Inthe drawings, a disconnector part 2 is accommodated in a grounding
potential metal housing 1 filled with insulating arc-suppressing
gas, and amovingsideelectrode part 2a and a stationary side electrode
part 2b are respectively fixed and supported by spacers 3a and 3b
made of an insulating material. The moving side electrode part 2a
£2) and the stationary side electrode part 2b are respectively provided
with metal shields 4a and 4b in order to relax an electric-field
value in the vicinity of the electrodes. A moving contact 5 éoaxial
with the disconnector part 2 passes through the centers of the shields
4a and 4b. This moving contact 5 is electrically connected to the
25 moving side electrode part 2a and the stationary side electrode part
2b by moving contactors 6a and 6b respectively.
A grounding switch part 7 is located below the lower part of
the disconnector part 2, and the moving side electrode part 2a of
the foregoing disconnector part 2 and a stationary side electrode

30 part 7b of the grounding switch part 7 are integrally formed in one



A grounding switch part 7 is located bel ow the | oner p&FEBBUARY2806
di sconnector part 2, and the noving side electrode part 2a of the foregoing
di sconnector part 2 and a stationary side electrode 30 part 7b of the
grounding switch part 7 are integrally fornmed in one 8 FEBRUARY 2006 body.
In the same manner as the disconnector part 2, a noving side electrode part
7a and the stationary side electrode part 7b of the grounding switch part 7
are respechodi! yIprowe demevimarinesl agtihecdisednneqteirapart @n amevihisétds 8a
swW tch part 7 passes

and 8b. A npvin ontact_ 9 cqQaxial with 5 the groundin

through t hELEETHRSE BREEHA RBRAFIC SHALLORAEA i SHECHEIS PAr o/l o feh g ged
view of a :ng:_- i f i . i

circuit coc_r?‘upuc_ Oﬁ%&%ﬁang%ﬁ%‘fg%g%é%w%%tb%%mﬁfeﬁgﬂ%%lﬁg1§ﬁ%ﬂfln Fi g.
10. The mateén HidtGwnt mE@NAER181dd Baldhd Sbi N ACHG Bd cBhtdc© 9n@ydhith 1ICQREIACE Or
12, and the foregoing conductor connecting part 11 is covered with a netal
shi el d 513, théngzonebang rmyitchepatte t passés dlhdoughuehe EBegptet2of £he mehabuat i c

vi ew showi ng, anot her structure of a gas-insul ated di sconnector part
di scl osed $Hekds 88xaRABI- the 15 Japanese Patent Publication (unexani ned)

o 1990-46113 (Fig. b 30CaHABHa LN 69104, BbARAGE: eorilck g HLAN NG,

t he novi ng side Ctrode and e statironary si art 2b

of the disceBprasdmiectabh betile@nl£mBeE divehY tidomRiicked RUBRQIHRIsBY oSt S.
22a and 22b made of an insulating material. Insulating shields 23a and 23b

are for medaof éndslat ingmatreniaighevwend grt IbdeThamaidaiandit conductor
’}10 10 is incontactwith amoving contactor 12, and the foregoing conductor
connecting part 11 is coveréd with a metal shield 13, thus relaxing
the electric-field value.

Fig. 12 is a schematic view showing another structure of a
gas~insulated disconnector part disclosed in, for example, the
© 15 Japanese Patent Publication (unexamined) No. 1990-46113 (Fig. 1 and
upper right column of page 2). In this drawing, the moving side
electrode part 2a and the stationary side electrode part 2b of the
disconnector part 2 are respectively fixed and supported by posts
22a and 22b made of an insulating material. Insulating shields 23a
b0  and 23b are formed at ends of the moving side electrode part 2a and
the stationarysideelectrode part 2b inthe inter-electrode direction,
thus relaxing the electric field between the electrodes. The moving
contact 5 coaxial with the moving side 2a and the stationary side
2bof thedisconnectorpart 2 passes throughthecenter oftheinsulating
25 shields 23a and 23b. Thismovingcontact 5 is electrically connected
withthemovingsideelectrodepart2aandthestationarysideelectrode

part 2b by the moving contactors 6a and 6b respectively.
Intheabove-mentioned conventional gas-insulatedswitchgear,

it is necessary to arrange the metal shields 4a, 4b, 8a, 8b, and

30 13 each to havealarge curvature in order to keep a low electric~field



~

the stationary side electrode part 2b in the inter-el eSFEBRUARIY28® | ON,

thus relaxing the electric field between the el ectrodes. The noving contact
5 coaxial with the noving side 2a and the stationary side 2b of the

di sconnectorpart 2 passes throughthe center of the insulating 25 shields 23a
and 23b. This noving contact 5 is electrically connected wth thenovingside
el ectrode part 2a andthe stationary side electrode part 2b by the noving
cont act or svéhuarich Bhe nesprity el $he lelecheodbsy e Hepnei o pedbiemvenistondh
gas-insul ated switchgear, it is necessary to arrange the netal shields 4a,

4b, 8a, 8bthahd-hezdifgomieatoroPdkl & athergeuddingt SWiampartef  tandkEdp a | ow
electric-fiel 8 FEBRUARY. 2006, val ue i n t.he wvjci.ni of the el ectyodes.
Fence. & prSOPEHFSk SPENRT LA ROCE e HFSCOMHGECo PO i LB0erbbeff o f

SWi tch par§s hneddotBes fEIRANE HY d6RREEA ithe §adtinkhiateqokbigat

| ar ge- si zed? altqnd ito [ slfff%ergf ore d??fi cul't t%@%olvmsi ze tﬁ%bigas-lénagu gt ed

SW t chgearaasho¥e.a Whole. In the conventional gas-insul ated sw tchgear,

anot her problem exists in that it is necessary to secure a certain distance

bet ween the el eERitbaeonvenbiensl gasiasylatrdwwartebgeak  fnetiey prablemt ween

the el ectrod dit is therefore difficult to downsize  the 10
gas- i nsul aPEtF SfcHiEar i BT TP SRPARC IR BIFSTA Prie- T ik SAREFEeSRy

insul at i ngtlg?zfq{éig% o8t i.‘rﬁsﬁfld@:.s toReshiCh Bw 6@%&*&&%fi@+& 1kl petfige

el ectric fi ept high on the surface the insulating material, and
a further pHiobbbsrtrddiss andtHat is therefore difficult to downsize the

)10 gas-insulated switchgear also in axial direction.

Inthe casewhere any insulatingmaterial areused as the shield
as shown in Fig. 11, the electric field is kept high on the surface
of the insulating material, and a further problem exists in that
the material deteriorates or breaks.

15 A still further problem exists in that an arc is generated
at the time of opening and closing the contacts, which alsoc results
in deterioration.

In the casé where the insulating materials are used simply
as the shields without changing configuration of the metal parts,

20 the electric field on the surface of the insulating material becomes
higher rather than obtaining an advantage of reducing the electric
field. Therefore, it is necessary to increase the distance between
the electrodes or increase the insulatingmaterial in thickness after

all, and the advantage of downsizing the entire equipment is hardly

25 achieved.

Summary of the Invention
The present invention was made to solve the above-discussed
problems and has an object of providing a downsized gas-insulated

30 switchgear and improving economical efficiency as a result of



the material deteriorates or breaks. 15 A still furthes FEBRODARM2€06 StS in
that an arc is generated at the tinme of opening and cl osing the contacts,
which also results in deterioration. In the case where the insul ating
materials are used sinply as the shields w thout changing configuration of
the metal parts, the electric field on the surface of the insulating

mat eri al becones higher rather than obtaining an advantage of reducing the
electric diwldizithethkogas-insulatedcessvtlygday.i ncrease the di stance between
the el ectrodes or increase the insulating material in thickness after all,
and the advant afe asconphish Ehadorrgotng io%ae@*qu BpFRsTinsylpbedisyizshgear eved.

ST, g A AR e T RS BT BT
oas. ns S 7RESLEDORS, B8 LRhOM WoSERRRLGR). BLESPCKaa Byt ool

resul ts ofswigsth @arthend €l abhaticbet wenneat dhelwatty heef dddbriidekeassagd the
shields and a breakdown voltage in the case of different non-uniform

const ant s.compdiige 4 insudathnagacisbietds c dhbegradlyhovwfomnedesulnt ofonest on

i nsul ation breakdo el ectric-field val ue dependi upon whet her or_not the
shiel d i s WFReFWGHILATEIGISAISLE, 1B WEGh S8BT C%Osfggt’ilg%lel\ﬂcéﬁl&fheld

groundi ng psa\’}.‘ltt (chB%[e& PJ the vicinity of ends of openings is coated with a -
» dielectric in such a manner as to cover electrode parts of the
510 disconnector part, the grounding switch part and the conductor
connecting part with the dielectric. In the mentioned composite
insulating shield of at least one of the disconnector part, the
grounding switch part and the conductor connecting part, a metal
shield of less than 0.6 in non-uniform constant before coating the
- 15 shield with the dielectric, is coated with a dielectric having a
thickness of not more than approximately 30% of an inter-electrode
distance froma facing electric-field relaxation shield or a charging
part.
As a result, it is possible to effectively reduce the
h0  electric-field value in the vicinity of the electrodes at the
disconnector part, the grounding switch part and the conductor
connecting part, and it is possible to downsize the gas-insulated
switchgear as a whole and improve economical efficiency as a result
of downsizing the gas-insulated switchgear.
25
Brief Description of the Drawings
Fig. 1 is a sectional view of a disconnector part of a
gas-insulated switchgear according to Embodiment 1 of the invention.
Fig. 2 is an explanatory diagram showing an example of

30 calculating an electric-field value between shields coated with a



gas-insul ated swi tchgear according to Enbodi ment 2 of SFEBRDWaN20N. 10
Fig. 6 is a sectional view of a disconnector part of a gas-insul ated
swi t chgear according to Enbodi nent 3 of the invention. Fig. 7 1is a
sectional view of a conductor connecting part of a gas-insulated sw tchgear
according to Enbodinent 4 of the invention. Fig. 8 is a rough sectional view
of a disconnector part of 15 a gas-insulated swi tchgear according to

Enbodi nent dbedéctdie-d nvention. Fig. 9 is a schematic view of a structure of
a conventional gas-insulated switchgear. Fig. 10 is a sectional view of the
conventional gasFigsu} dsed characinydsticriiporem sHouhng regjdsd wfetest an
essential part of

ig.' 10, Fig. 12.i . schemat.ic vi tial
part of -t hBASUICEAEiN ERUoB R, G1el BN e AR sr (4 SRieLds
he. pr EsenttRETEaR T & NGRS Har e QEghrr EEa T FArParegeronphates. | ©

acconpanyi ng drapi§gss iki §. cHardetRrieel & o gramewhewing desianzesrotepart of
a gas-insul ated switchgear according to Enbodinent 1 of the invention. 30
In Fig. 1,on igisudahihernboeakdoun 2léstricedineddatadd el depergiiagnifporgwbeBheEBRUARY
2006 potential nmetal housing 1 filled with jnsulating arc-suppressing gas.
The di sconfectr Th& sh2eld I moatedwhth £ rﬂ}ﬁiﬁﬁtﬁ-‘ae el ectrode

Fig. 5 is a sectional view of a grounding switch part of a
gas-insulated switchgear according to Embodiment 2 of the invention.
10 Fig. 6 1s a sectional view of a disconnector part of a
gas-insulated switchgear according to Embodiment 3 of the invention.
Fig. 7 is a sectional view of a conductor connecting part of
agas-insulated switchgear accordingtoEmbodiment 4 of the invention.
Fig. 8.is a rough sectional view of a disconnector part of
15 agas-insulatedswitchgear accordingtoEmbodiment 5 of the invention.
Fig. 9 is a schematic view of a structure of a conventional
gas-insulated switchgear. |
Fig. 10 is a sectional view of the conventional gas-insulated
switchgear.
20 Fig. 11'is an enlarged view of an essential part of Fig. 10.
Fig. 12 isa schematic view of an essential part of the structure

of the conventional gas-insulated switchgear.

Description of the Preferred Embodiments
25 Embodiment 1.

Embodiment 1 of the present invention is hereinafter described
with reference to the accompanying drawings. Fig. 1 is a sectional
view of a disconnector part of a gas-insulated switchgear according
to Embodiment 1 of the invention.

30 InFig. 1, a disconnector part 2 is accommodated in a grounding



part 2a and a stationary side electrode part 2b, whi ch8XEBRUaARNe0W6 Vel y
fixed to and supported on the netal housing 1 by insulating spacers. 5 The
novi ng side el ectrode part 2a and the stationary side el ectrode part 2b of
t he di sconnector part 2 are respectively provided with electric-field

rel axation shields 17a and 17b in order to relax an electric-field value in
the vicinity of the electrodes. The shields 17a and 17b are coated with

di el ect ri qoGQaftiiRASMdBa alshskdly ensiired Quitt fiaecs of i HrLlseehibeshihg! d
part in the vicinity of an end of an opening of netal” shields, and are

f or ned i ntgasoneThadégeahnesteimpart @l Ectomer oS iatmwovinsus &de ejeshretid. A
moving contact 5 coaxial with the disconnector part 2 passes through the
center of péuﬁe%ﬁncéﬁ@§a1¥<anmds1¢%el¢%téodﬁ>mwg2§owha@haseirgsw@‘éwebm ly 15

connected o the novin i de .el ectrod rt 2a a t he tjonar i de

el ectrode %H?’eté]% aﬁ’\él %&H%'ﬁgeéo?ﬁ %&‘Fd?egaggh%‘?ﬁjl%ﬂ)é'sb%ﬁ%e’i% sPéFﬁ’SISZ is an
expl anat or i i i | i ield
val e Dot ane O AT S AR I GBARIAIR, 92 Und BhE Hrithag) SIRERIREEROALT ot
Fig. 2 shpwta2podeltHectineesnneddhpashi Blaleclrespeotibsel yrmdoligeometh par t

is a graph showing the electric-field value. In the graph, the axis of
or di nat es glfditzarefickd egellpkation ghdieddenkia ypndahtb tieonsies tof rebssi sas

1 cat oo istance s LLOMINe 910, of e TP R sLle o sel odg o0 S el ot
2o oo L S s A e sids Schoim AR Shetld o
shi el d3 arsmrfatecoatgthhvdilecarycdffdRTigare. ihnthdiwieXary 6f an end of
an opening of metal shields, and are formed into one integral
metal-dielectric composite insulating shield. A moving contact 5
coaxial with the disconnector part 2 passes through the center of
the shields 17a and 17b. This moving contact 5 is electrically
15 connected to the moving side electrode part 2a and the stationary
side electrode part 2b by moving contactors 6a and 6b respectively.
Fig. 2 is an explanatory diagram showing an example of
calculating an electric—field‘ value between the shield electrodes
coated with dielectrics. Upper part of Fig. 2 shows a model between
20 the shield electrodes, and the lower part is a graph showing the
electric-fieldvalue. Inthe graph, the axis of ordinates indicates
electric-fieldintensity, andtheaxisof abscissas indicatesdistance
from the end of the moving side electrode on a straight line between
the shields. The solid line in the graph indicates a result of
25 calculation inthe casewherethe shields arecoatedwithadielectric,
and the broken line indicates a result of calculation in the case
where the shields are not coatedwithanydielectric. Inthis example,
it is assumed that relative dielectric constant of gas space was

1.0, and dielectric constant of the dielectric coatings was 4.6.

30 It isunderstood fromthe drawingthat the electric-fielddistribution



it is assuned that relative dielectric constant of gas syEBRUAMS2004. 0, and
dielectric constant of the dielectric coatings was 4.6. 30 It is understood
fromthe drawing that the electric-field distribution 6 8 FEBRUARY 2006 in
the case of coating the shields with a dielectric is nore uniform
distribution than the case of not coating the shield with any dielectric,
and therefore the maximumelectric field can be nore reduced. Fig. 3 is a

charact eri stj gpdi COIP A Glrinkely: a23{ &t

rel ati on between (%%ea%om VO ?t age vlelslue 9%1 d{ ectrrI?'g{' }n hﬁmkness I n
the tests, ﬂs@hbht&hﬁﬁhﬂl’oﬁe&\ﬁlssébfnﬁﬂﬁo&ﬂiﬂ@ﬁﬁ&@lﬁéﬁcﬁﬁithhn}sdﬂeﬁedﬁﬂ@, t he
state before coating with a dielectric was coated with a dielectric and

enpl oyed asind tbepefore thenmekimimelsdtelid ftebd diamy beomphe radrm&don
Anot her metal shield 10 .of which non-uniformconstant u is 6 before

coating with a difei%cty i€ amégaEBﬁF%Hl%Jton dala&Fé{“eEPF‘Pér%Jt"rﬁa'llM HAHG9Nng t he
COHVGHF%an_J sul Eféglﬂr% 91] Ileﬁ.% %ﬁ%let\?v?h bq:e%@c(a mocﬁ]y\t%t @gt f
shiel d a e fal

conposi nsu atlng ccor inventi on

non- uni f or PiegBetant #iSinAtMatked! ame@h@xegtyl Chh RN §H§éP@E‘of/QJHi%h15 of
inter-electrode electric-field distribution by a maxi numvalue. Fig. 3
shows a rehnhanionifermemmstheseau tigo On2twdeghicbbedstate Moaepmamng)mlth

br eakdown vol t age val ue and dielectric filmthickness. i s understood from

the test r@IHSCTHAC WaReCQHAd With RiGISRTGAF faélfirﬁ%r?é’tegrﬂs ALOomNRs itgr ge
the breakdqun Yol { A0V al §8 k8 raffly O shDsH LS ChRAERGORLE LD orliBgt her

words, it poss
10 ofwhichnon-uniformconstantuis 0.6 beforecoatingwithadielectric

was coated with a dielectric without changing the conventional
configuration of the metal shield and employed as another composite
insulating shield according to the invention. Note that the
non-uniformconstant is a value obtained by dividing an average value

15 of inter-electrode electric-field distribution by a maximum value.
Fig. 3 shows a relation between these two metal shields in the aspects
of breakdown voltage value and dielectric film thickness.

It is understood from the test results that the smaller the
non-uniform constant is, the large the breakdown voltage value is

'§20 due to the dielectric coating. In other words, it is possible to

largely improve insulation performance as a result of the dielectric
coating when intentionally increasing the electric-field intensity
on the surface of the metal shield while decreasing the non-uniform
constant.

25 Decreasingthenon-uniformconstantmeans decreasingcurvature
of the shield end, which brings about downsizing of the shields,
eventually resulting in downsizing the entire switchgear part.

It is understood fromthe results in the case of the non-uniform
constant u being 0.2 in Fig. 3 that the electric-field intensity

30 gradually approaches a certainvalue when thickness of the dielectric



| argely inprove insulation performance as a result of BKEBRUAR¥Q006
coating when intentionally increasing the electric-field intensity on the
surface of the nmetal shield while decreasing the non-uniform constant. 25
Decreasi ng the non-uni form constant neans decreasing curvature of the
shield end, which brings about downsizing of the shields, eventually
resulting in downsizing the entire switchgear part. it is understood from

the resul tcongs thea castaiaf dédieedand Wielkor Mhegnsh ankwbbeedge b ainBuft 9. 3
that the electric-field intensity 30 gradually approaches a certain val ue
when t hi ckalesbeddialastaiicl fox coating HEBRUMRA 2008e csneBald a5 pessable degr ee
and over. Thus, i.n view of .reduci n_]% anmpunt of the dielectric . for coating

the shi el PROYPAS Cs"r?&quté‘fﬁiﬁfstsqi e STETEHRYES: AGKEBST obFheRdepartsid ow,
01 e 145358, e B kv L0 Bk eplo Bl 0

of the intér-elec a i rag

showi ng test resuld.s400s RdHHackBEiLaE UL RreakdAMEi gy st geblhieltd @l ues
dependi ng upon whether or not the shield is coated with a dielectric. As.

conpar ed amtualt hesedseicol breakdow i elpdtie celféeeld odzel wist kiepeddéhgcopart,
there is an increase of approxinmately 45 % in breakdown electric-field 10
val ue i n thetdexeopmotoths shiehd 8 eerbeda il & HedieetEéEri &S GATRAed hows

nor ease Ll LEGHILCoPULENGLL s e hOC hRRBaal e ol glodolng o estofesul s

and know edge obtained  ther I men according’to the
H nvezntl Os &n increase of approximately 45 % in breakdown electric-field

’10 value in the case of coating the electrode with a dielectric, which
shows increase in dielectric strength.

Onthebasis of the foregoing test results and knowledge obtained

thereby, in this Embodiment 1 according to the ‘invention, a

gas-insulated switchgear includes: a groundingmetal housing 1l filled

15 with insulating gas, and in which the disconnector part 2 having

the moving side electrode part 2a and the stationary side electrode

part 2b is accommodated; and composite insulating shields 17a, 17b

integrally formed into one metal-dielectric member in which surface

of a high electric field part located in the vicinity of ends of

20 openings is coated with a dielectric in such a manner as to cover

the moving side electrode part 2a and the stationary side electrode

part 2b with the dielectric. To form the mentioned composite

insulating shields 17a, 17b, a metal shield of less than 0.6 in

non-uniform constant before coating with the dielectric is coated

25 with dielectrics 18a, 18b having a thickness of not more than

approximately 30% of an inter-electrode distance from a facing

electric-field relaxation shield.
As aresult, ashielddiameter 15 as well as the inter-electrode

distance 18 is diminished, and increase in electric-field value on

30 the surface of the moving contact 5 is reduced. Consequently, not



gas-insul ated swi tchgear includes: a grounding netal hausEBRUARY 2006! €d 15
with insulating gas, and in which the disconnector part 2 having the noving
side electrode part 2a and the stationary side electrode part 2b is
accomodat ed; and conposite insulating shields 17a, 17b integrally fornmed
into one netal -dielectric menber in which surface of a high electric field
part located in the vicinity of ends of openings is coated with a

di el ectric dmysuafe aqisudngbcsrt PastVeit 8ot dert 4@ el A0tRdA Rt 2a
and the stationary side electrode part 2b with the dielectric. To formthe

ment i oned conpokgéar issddvatsiregds hieeddsoiFajerialile areniatatioshial dost Lsss
than 0.6 in non-uniformconstant before coating with the dielectric is

coated 25 WIOBPEFER@ctrics 18a, 18b having a thickness of not nore than

approxi mately 30

0 i -el i f f aci .
electric-field r fF%&Q?ﬁB%r%ﬁ%éﬁﬁg%%ogle?g% trt%,récgogﬁfrgsg aaggf:’ﬁ?@e]redlgnﬁg wel |

as the 4 nt ke r Lt i I &g, %;ﬁ &@ég_,'n
el ectri%-f%@ﬁ?%lugﬂgﬁlcgg% t elqség?g%te&ogh? k@ﬁgﬁ g cdo%?{élct é|"sm<rné%uced.
Consequent leffeobives €1 ecEBRUARDNEIZNEE ditcinadponxtimistirfad@%md iagide of

inter-electrode distance froma facing shield are forned on a netal shield
of whi ch néheudielrdhrdehsaarelli as| erschengarbace pfdéhet hetalt pagtsetbae

ti th ield ith dielectricg.. A i t .9 ial_ with th
coating L sields il 3 SheleLnl Gl I o SonLact .o comr abith o
élg 2 ot rTth 10N Bk SRS a&i&eeiﬁctjé d&aldi% i‘ﬁ%’mﬁc&ﬁﬂ/ iRakheioMi-agr$hHe
10 but also in radial direction. '

Embodiment 2.

Embodiment 2 of the invention is hereinafter described with

reference to the accompanying drawing. Fig. 5 is a sectional view
15 of a grounding switch part of a gas-insulated switchgear according :
to Embodiment 2 of the invention.

In Fig. 5, a grounding switch part 7 is accommodated in a
grounding potential metal housing 1 filled with insulating
arc-extinguishing gas. The grounding switch part 7 is comprised of

20 a moving side electrode part 7a and a stationary side electrode part
7b, which are respectively fixed to and supported on the metal housing
1 by spacersmadeof an insulatingmaterial. Themovingsideelectrode
part 7a and the stationary side electrode part 7b of the grounding
switch part 7 are respectively provided with shields 19a and 19b
25 in order to relax the electric-field value in the vicinity of the
electrodes. The shields 19a and 19b are integrally formed into one
metal-dielectric composite insulating shield in which surface of
a high electric field part located in the vicinity of ends of openings
is coated with a dielectric. In these composite insulating shields,

30 the dielectric coatings 20a and 20b having a thickness cf not more



part 7a and stationary side electrode part 7b by novi ng® EERRERH2096
respectively. As described above, in this Enbodinent 2, a gas-insulated 10
swi t chgear includes: a grounding nmetal housing 1 filled with insulating
gas, and in which the grounding switch part 7 having the noving side

el ectrode part 7a and the stationary side electrode part 7b is

accommodat ed; and conposite insulating shields 19a, 19b integrally forned
i nto one nthah-agiprogdmatelyrdoberf an itiechedactaode Bisvhnee firogha elaedhti C
field part | ocated in the_vici nit%/ of ends of openings is coated with a

di el ect ri cShekdi@re fpameoma petebadiieldhef fdvicly nendentfem coastpatt 7a

and the statipnary .sid l ectro rt 7b wmth the.dielectri.c.. .To formthe
ment | oned. Sonpoet T Nshi S0, iR BEake oRfbre foREihar e qh‘easop Fhes
than 0.6 I8 atARMBLECT W AOPSGBEPEELLCERRN G th!thd Beofh@l P Ll tchs
coated with dielectrics 20a, 20b having a thickness of “not nore than

appr oxisvat payt 30Yeebeantirdigh- ehe cdamee of tirneditl@gnldaf agdnNPb. This
electric-field relaxation shield. As a result, likew se in the foregoing.
Enbodi mentmaving contact 25 gl eeiet krally ceangeted 49 thegovingsideedersgede

di stance is_di mnishe .and_increase in electric-field value on the surface
of *the. movbHg: IEbATAct by PRERk e eleb PR BhF k) TP EHenRY RS SoBtaGHarRG

swi tch parfegh&dQuigi.zed. 30- Enbodiment 3. 10 8 FEBRUARY 2006

As described above, in this Embodiment 2, a gas-insulated

10 switchgear includes: a grounding metal housing 1 filled with

insulating gas, and in which the grounding switch part 7 haﬁing the
moving side electrode part 7a and the stationary side electrode part .

7b is accommodated; and composite insulating shields 19a, 19b

integrally formed into one metal-dielectric member in which surface

15 of a'high electric field part located in the vicinity of ends of

openings is coated with a dielectric in such' a manner as to cover

- the moving side electrode part 7a and the stationary side electrode

part 7b with the dielectric. To form the mentioned composite

insulating shields 19a, 19b, a metal shield of less than 0.6 in

’50 non-uniform constant before coating with the dielectric is coated

with dielectrics 20a, 20b having a thickness of not more than

approximately 30% of an inter-electrode distance from a facing

electric-field relaxation shield.

As a result, likewise in the foregoing Embodiment 1, a shield

25 diameter 15 as well as the inter-electrode distance is diminished,

and increase in electric-field value on the surface of the moving

contact 9 is reduced. Consequently, the entire grounding switch part

is downsized.

30° Embodiment 3.

10



Enbodi nent 3 of the invention is hereinafter descri bed SWEBRUARY 20062nCe t O

t he acconpanying drawings. Fig. 6 is a sectional view of a disconnector

part of a gas-insulated swi tchgear according to Enbodi nent 3 of the
invention. 51n Fig. 6, in the sane manner as in the foregoi ng Enbodi nent

1, the dielectric coating 18a is fornmed on the shield 17a of the noving
side electrode part 2a in order to suppress and keep the electric field | ow

at the end and OQmBB@uﬁér&esoéf tdhe 51—”1{,&11@10%7&5 Méf’}fﬁt@g& déMﬁiudGWtﬁl of

the stationary side electrode part 2b is conposed 10 of a nmetal or Is coated
with a di eretérémcetondie bacgepanyiany drawings thigkless .a Ascidresluvtiewi n.

the case of using the switchgear under severe conditions where arc or the
li ke is gefératdconnersopdadithpé @ gasphngnhaterd sakghoage ascadsling ¥Png t he

equi prrent n r 15 as.in the foregoi ng Enbodi nent 1 or 2

wi t hout uspﬁa"%ﬂvr&m& g’?t? ¢ IENFiPB-break. The foregoing construction is
applicaple to no é)é}ﬂga f the
ground?%g SWi tchingglr%/ 6 gu}i% I ment ﬁﬁex{%ﬁ) ?Lrgehrﬁalfégeég [I&l(g%?r%\t}lej%{nlg%ﬁ is
herei naf t e, dgserdikaecerid coaiigigenea 1o tditneiC 0ANPABYSIXH awangs. tikg. 7

is a sectional view of a conduct or connecting part of a gas-insulated
SwWi t chgear mewcng glideelestnasiemasdf avimerder to suppress and keep theelectric

field low at the end and on the side of the shield 17a. Surface of
the shield 21 of the stationary side electrode part 2b is composed

10 of a metal or is coated with a dielectric of not larger than 1 mm
in thickness.

As a result, in the case of using the switchgear under severe
conditions where arc or the like is generated, it is possible to
obtain the advantage of downsizing the equipment in the same manner

15 as in the foregoing Embodiment 1 or 2 without using any dielectric
easy to break. _

The foregoing construction is applicable to not only the
disconnector part but also to the shield of the grounding switch
part.

20
Embodiment 4.

Embodiment 4 of the invention is hereinafter described with
reference to the accompanying drawings. Fig. 7 is a sectional view
of aconductorconnectingpart of agas-insulated switchgear according

25 to Embodiment 4.

In Fig. 7, a conductor connecting part 11 is accommodated in
a grounding potential metal housing 1 filled with insulating
arc-suppressing gas. In the conductor connecting part 11, a main
circuit conductor 10 is electrically connected via a moving contactor

30 12, and the moving contactor side of this conductor connecting part

11



In Fig. 7, a conductor connecting part 11 i s accomodaBd#BREARY 28¢6oundi ng
potential netal housing 1 filled with insulating arc-suppressing gas. In
t he conductor connecting part 11, a main circuit conductor 10 is

el ectrically connected via a noving contactor 30 12, and the noving
contactor side of this conductor connecting part 11 8 FEBRUARY 2006 11 is
covered with an electric-field relaxation shield 13, thereby holding the

el ectric-fiel ik vabeeed aWthl Antdiecshiiel fidBd reldixate6t 'shiel@ons | RthelkéblyS
applied onto a surface of a high electric field part in the vicinity of the
end of an bpiaingtbe eleetsit-elikldwigig lewgr dnlthesshiigld hy), ahbiedscariend

dielectric intp a_conposite insulatin hi el Inth se corrp05|te
i nsul at i ngCeRFEAHdA {LrgeaRﬂléieéic??'f% o) ff % apBigh G ECFHFEk%Jé%“éi &PThot

more 't han TR 1@5@%‘3%%&&%&81; (?nrl;?peévr\}%_%gﬁ&f Eﬂg%h‘iﬁ&a%ﬁs ’Btg%aﬁif' ng

shield is orrre on a non- uni 1 or m cons ess

than 0.5 upgefiddehehmit8] M BEedice rGeatritifda dampeBi ek q.%SW‘lBelﬁ? dinglegatric.

As descri bed above, in this Enbodi ment 4, a gas-insul ated chgear
i ncl udes: agrichesd cgmpes ate mwmglmgfslhi@cﬂsm tthe diededtatingogasing aad in

whi ch the conductor connecting part 7 having the noving contactor 12
connect ed PaVing ?raitﬁlé}(ﬁ%ﬁﬁtoéoﬁﬁ’ﬁcwelﬁ@ |%P%’é%’9ﬁﬁ‘g§&1>’e(¥0%ar@f céﬁposi te

i nsul ati ng; shiel ec_lLa lt@bﬁ@ ncléOf,fU&Q Ial f'&?l g S i gﬁﬁals %‘ ?H\%Eité ig Hnlteegggf D s

whi ch surface of r|c d par Ioc vi Cihi
of openi ngghiéld:eﬁm%hmddluﬂﬁbﬁh eehEtént i@ f&ydnhhe oNBRIddeRetheQrResi te

i nsul ati ng shi el ds,
10 before coating the shields with a dielectric.

As described above, in this Embodiment 4, a gas-insulated
switchgear includes: a grounding metal housing 1 filled with. -
insulating gas, and in which the conductor connecting part 7 having
the moving contactor 12 connected to the main circuit conductor 10

15 is accommodated; and composite insulating shields integrally fcrmed
into one metal-dielectric member in which surface of a high electric
field part located in the vicinity of ends of openings is coated
withadielectric. Toformthementionedcomposite insulatingshields,
ametal shield of less than 0.6 in non-uniform constant before coating

20 the shield with the dielectric is coated with the dielectric coating
14 having a thickness of not more than approximately 30% of an
inter-electrode distance from a facing electric-field relaxation
shield. As aresult, theelectric-fieldvalue at the end of the shield
is further reduced, which makes it possible to further diminish the

25 shielddiameter15 andapressurecontainer diameter16. Consequently,

the entire gas-insulated switchgear is downsized, eventually

resulting in considerable reduction in cost.

Embodiment 5.

30 Fig. 8 is a sectional view of a disconnector part of a

12



a metal shield of less than 0.6 in non-uniform constants iERUARYCH | Ng t he
shield with the dielectric '"is coated with the dielectric coating 14 having
a thickness of not nore than approximately 30% of an inter-electrode

di stance froma facing electric-field relaxation shield. Asa result, the
electric-field value at the end of the shield is further reduced, which
makes it possible to further dimnish the 25 shield dianeter 15 and a

pressure coaaimal Meaklii®chybar G@%@gﬁ@@%wmomﬁeﬁefy 6161:9@%%5%@56(1
swi tchgear "is downsi zed, eventually resulting in considerable reduction in

cost. Enboln megroundihgheraldhoss ing d¢ta dhadonneewoafpartd? sndrmeebandpagt of a
12 8 FEBRUARY 2006 What is clained is: 1. A gas-insul ated sw tchgear
conpri si ngSWhtet Madi Ag HeWALCRotke wgmpes e dnFuleting Lﬁhazlﬁwg agagrdla@d

whi ch accommpdat es _a |sconnect roun SW tc art
conduct or BomE CTRETSATE Lo FAEaWBg: H5E SRPALIRELE 1 brdeoRRRe T afhg
formed g nt%%té@bﬁ' dff%ﬁ?t rrfs%l%??% fsd o eglg?&%g]fﬁc%naf ads8L8fa

electric part ocat ed at e eni ng e conposite

i nsul ati ngishikedtdsg isapport ey Minderazsli el ectric coating; wherein the
dielectric coating covers electrode parts of said disconnector part, said
groundi ng swi t chMpiEe tspasdfSanrdly cobuth iy Edmsdaentg Spast gast-insheated

dielectri Cswu:chgear includes: a grounding metal housing 1 filled with

insulating gas, and in which the disconnector part 2 and the grounding
10 switch part 7, of which moving side electrode part 7a and stationary
side electrode part 7b are supported onthe first and second insulating
support cylinders 24, 25, are accommodated; and composite insulating
shields integrally formed into one metal-dielectric member in which
surface of a high electric field part located in the vicinity of
15 ends of openings is coated with a dielectric in such a manner -as
to cover the moving side electrode part within respective insulating
support cylinders 24, 25. To formthementioned composite insulating
shields, a metal shield of less than 0.6 in non-uniform constant
before coating with the dielectric is coated with dielectrics having
20 a thickness of not more than approximately 30% of an inter-electrode
distancefroma facingelectric-fieldrelaxationshield. Asaresult,
the disconnector part 2 and the grounding switch part 7 combined
into one part by the insulating support barrels 24 and 25 are further
downsized, eventually resulting in downsizing the entire
25 gas-insulated switchgear.

In addition, thedielectric coating described in the foregoing
Embodiments 1 to 5 is made of, for example, epoxy resin. It is also
preferable that the dielectric coating is formed integrally with
the mentioned metal shield by injection molding.

30 It is preferable that the insulating gas described above is

13



wherein, to formsaid conposite insulating shields of #FEBRIasRY e of the
di sconnector part, the grounding swtch part and the conductor connecting
part, a netal shield of less than 0.6 in non-uniformconstant is coated
with a dielectric coating, prior to coating the conposite insulating
shields, the dielectric coating having a thickness of not nore than

approxi mately 30% of an inter-electrode distance froma facing

el ectric-fizekdnprs dudbtancs biredm , drpashangi Mo, pad,tor 2-cf§ &AS histat ed
swi tchgear according to claim1, wherein said dielectric coating is made of
epoxy resiof ahtkgasat|ywd arfrédlemi th said el ectric-field rel axation shield by
i njection noldi n&ltag The gas-insul ated sw tchgear accordi rtl:% to claim1,

wherein said ins %ﬁrﬁ%aﬂe Fhatnshe ddecopnegor H’Pyta?r RRITOUBFNG D of
C-C4 F8, or tcg}xx yre of ltﬁgséoﬁé’\%t% %ghlge tpg%% Fggﬁﬁﬁiggﬁn ?h A

gas-i nsul ated Pehgear c nprising. a groun hoasi ng

i nsul atgng tﬂ%sfoﬁﬁgoﬁ(@'ﬁrﬂ)o@‘iﬁéﬁ%@dlatt%s 52 gl MQ%QB Baklsih phase
di sconnector part “having a noving side electrode part and a s ati onary si de

el ectrode partctand compoeedt ef ieqslipaént foxhecevelsingbadyabhey phaseein itlied one
nmetal -di el ectric menber in which a surface of a hi %h electric field part,
| ocat ed at 9ABBABRI oBERRhJWPUSANGhE - colpos tadso preferable that they are

integrally formed intoonethree-phasestructurecomposedof equipment
for covering three phases in the grounding metal housing 1.

10
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insulating shields, is coated with a dielectric coati n§FERRUABYROY manner as
to cover said noving side electrode part with the dielectric coating;
wherein, to formsaid conposite insulating shield, a netal shield of |ess
than 0.6 in non-uniformconstant is coated with a dielectric coating, prior
to coating the conposite insulating shields, the dielectric coating having a
t hi ckness whit ¥ dJIRrimetih@®: approxi mately 30% of an inter-el ectrode

di stance froman electric-tfield relaxation shield of said stationary side
el ectrode part. 5. The gas-insul ated switchgear according to claim4,

wherei n, to.form ghe- pladiatiea- Ewet chgerlraxahpoisisty:el d of said stationary
side electrode part, a netal shield of less than 0.6 in non-uniform
constant i s coatedyowrdiorg imetedahourinche fitbepositthe inaslidaingiggashi el ds, with
a dielectric.coatin j t_hi r rQxi ely 30%
of an int e‘lrir-qde ecl}%gggﬁngg%tn%e figrgnggﬁgee%g%gg?i%%&%dgglgt ?eg}h Shi el d of
sai d novi ngast deiklaecbnddet pardonngct ihe mpad-;i Bsdl at ed swit chgear accordi ng
to claim4, wherein a surface of the high electric field part, in the
vicinity of thecgRgo&ftann@pent Ny Whilhasel feddr0-1% ebdmned &l Atdn@n shield
of said stationary side electrode part, is conposed of a netal or is coated
with a di ePetdtited6atrag By Hhyeh & A L2chin?f i tHidk fé8StTri®

field part, located at ends of openings of the composite

insulating shields, is coated with a dielectric coating;

wherein the dielectric coating covers electrode parts of
said disconnector part, said grounding switch part and said

conductor connecting part with the dielectric;

wherein, to form said composite insulating shields of at
least one of the disconnector part, the grounding switch part
and the conductor connecting part, a metal shield of less than
0.6 in non-uniform constant is coated with a dielectric
coating, prior to coating the composite insulating shields,
the dielectric coating having a thickness of not more than
approximately 30% of an inter-electrode distance from a facing

electric-field relaxation shield or a charging part.

2. The gas-insulated switchgear according to claim 1,
wherein said dielectric coating is made of epoxy resin
integrally formed with said electric-field relaxation shield

by injection molding.
3. The gas-insulated switchgear according to claim 1,

wherein said insulating gas i1s a substance of SFys, dry air, N,,

CO,, 0, or C-C, Fg, or a mixture of at least two of said gases.

15



8 FEBRUARY 2006 7. A gas-insul ated switchgear conprisi $FEBRUARY 2806 ng net al
housing filled with insulating gas, and which acconmpbdates a groundi
switch part, the grounding switch part having a noving side el ectrode part
and a stationary side electrode Eart; and conposite insulating shields

i nt egr al | y 4 or méd SPAT bn B tatb eyt

ng

AResTCIGTPTABEBR2Y in which a surface of a

high electric field rt, located at en of, openi hgs .of .the conposjte
i nsul ati ng shi elad§?f°f1§gi:%%t% i F‘ﬁuﬁl%ﬁ eqdlé&fefii BP'E:}?)a]tr%’r‘daitﬁngs%%ﬁ' &anner as
to cover sahdchnoytagmsidde eel eciitedrpatbrwpdit, tdhe disteshddwrceaitng;

wherein, to formsaid .co

than 0.6 i

ite insulating shi

.Sgéi eld of |ess

, | d . t al
aHéﬂguﬁir’P%\P‘rﬂgggﬁé?aﬁ}e L Od@og?gﬁ %%Heﬁ‘ %tagé?lg%}?is Soating, prior

t o coati ngeflleetredepositt;e andsul ati ng shields, the dielectric coating
a thickness of not nore than approximately 30% of an inter- el ectrode

di stance from a%g%b_‘éﬁﬁ&{ié Cfrié;@a@ih?laéﬁfél!&y‘ 130L6Leh Of £3Rk@ shebigpary side

el ectrode part.

e gas-insul afed sw tchgear according to claim?7,

havi ng

wherei n, t&efalmithectirdct mpEbey elnd whdkhxat $wifasiel efdaokrigaial ec§Eaki onary
side el ect rodeqpasits, aJmieh shi&lds Qf besgiddlans Onb Lomp-dani form

constant is coat'ed, _ ( .
a di el ectriigsebatimg Heeildg. &S tenatiedeysthia

of an intekych a manner as to cover said moving side electrode part with

the dielectric coating;

wherein, to form said composite insulating shield, a metal
shield of less than 0.6 in non-uniform constant is coated with
a dielectric coating, prior to coating the composite
insulating shields, the dielectric coating having a thickness
of not more than approximately 30% of an inter-electrode
distance from an electric-field relaxation shield of said

stationary side electrode part.

5. The gas-insulated switchgear according to claim 4,
wherein, to form the electric-field relaxation shield of said
stationary side electrode part, a metal shield of less than
0.6 in non-uniform constant is coated, prior to coating the
composite insulating shields, with a dielectric coating having
a thickness of not more than approximately 30% of an inter-
electrode distance from an electric-field relaxation shield of

said moving side electrode part.

6. The gas-insulated switchgear according to claim 4,
wherein a surface of the high electric field part, in the
vicinity of the end of an opening of the electric-field
relaxation shield of said stationary side electrode part, is
composed of a metal or is coated with a dielectric coating of

not larger than 1 mm in thickness.

16

prior to coating the conposite insulating shields, with
elestelehaPPEpl® ok mately 30%



el ectrode distance froman electric-field rel axati on sRFEBRUBRY 2804 d novi ng
side electrode part. 9. The gas-insul ated sw tchgear according to claim?7,
wherein a surface of the high electric field part, in the vicinity of the

end of an opening of the electric-field relaxation shield of said
stati onary”’si de®ePa®1¥5did 25t SWChIeGmp 6SBRIF 611 % et al or is coated with a
dielectric coating of ..not Igrgg& t han %.T¥1én thickness, 17

a r a O 1 e

ounding me using with insulating gas, and
which accommodates a grounding switch part, the grounding
switch part having a moving side electrode part and a

stationary side electrode part; and

composite insulating shields integrally formed into one
metal-dielectric member in which a surface of a high electric
field part, located at ends of openings of the composite
insulating shields, is coated with a dielectric coating in
such a manner as to cover said moving side electrode part with

the dielectric coating;

wherein, to form said composite insulating shields, a
metal shield of less than 0.6 in non-uniform constant is
coated with a dielectric coating, prior to coating the
composite insulating shields, the dielectric coating having a
thickness of not more than approximately 30% of an inter-
electrode distance from an electric-field relaxation shield of

said stationary side electrode part.

8. The gas-insulated switchgear according to claim 7,
wherein, to form the electric-field relaxation shield of said
stationary side electrode part, a metal shield of less than
0.6 in non-uniform constant is coated, prior to coating the
composite insulating shields, with a dielectric coating having
a thickness of not more than approximately 30% of an inter-
electrode distance from an electric-field relaxation shield of

said moving side electrode part.

9. The gas-insulated switchgear according to claim 7,
wherein a surface of the high electric field part, in the
vicinity of the end of an opening of the electric-field
relaxation shield of said stationary side electrode part, is
composed of a metal or is coated with a dielectric coating of

not larger than 1 mm in thickness.
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