;e3er o: 6: T KT/ Title of the Invention Gas-Insulated Sw tchgear
Background of the Invention 5 1. Field of the Invention The present
invention relates to a gas-insulated switchgear for use in transformation

of an electric power systemand, nore particularly, to anrjﬂillﬁﬁmmlwmmmm | d
rel axation shield disposed in a disconnector part, a grou part,
or a conductor connecting 10 part. 2. Description of the Rel atesdisért Fig. 9
is a schematic view showi ng a structure of a conventi onal jas-i nsul at ed

switchgear, and Fig. 10 is a sectional view thereof. 15 In mmmwmmtﬂl a
i ng

di sconnector part 2 is accdpimdabédthe Bnypmdiedi ng pot ent i
1 filled with insulating arc-suppressin as , and a novi ng si decosiiect r ode
part 2a and a stationary s@%@'Ié!sé‘éﬁFS‘aeg"{)&qh%rare respectively fixed and
supported by spacers 3a and 3b made of an insulating material. The noving
side electrode part 2a 20 and the stationary side electrode part 2b are

respectively provided w t}jacq@ggllln@ljﬁltqg@ 4avameicdtb in order to relax an
electric-field value in the vicinity of the electrodes . A noving contact 5

coaxbal i Fhieldieoflitheolneentaiorpart 2 passes through the centers of the

shields 4a and 4b. This poving contact 5 is electri calg%dconnect ed to the
25 novi ng si dERE| REeSETeIRERRTLRR BRlP SR tor atdasnariutiyed sWdcchaaarpart 2b

by moving,CQaLagH Oof FardFothde Pon FEFRGC I8 Y ic power system and, more

particularly, to an electric-field relaxation shield disposed in
adisconnectorpart, agroundingswitchpart, or a conductor 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 Inthe drawings, a disconnector part 2 is accommodated in a grounding
potential metal hous:i\lng 1 filled with insulating arc-suppressing
gas, and amoving side electrodepart 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
20 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 coaxial
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 |ocated bel ow the | ower part of the

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 formed in one 1 body. In the sane
manner as the disconnector part 2, a noving side electrode part 7a and the
stationary side electrode part 7b of the grounding swtch part 7 are
respectively provided with electric-field relaxation netal shields 8a and
8b. A noving contact 9 coaxial with 5 the grounding switch part 7 passes

t hr ough bddy cefihetheobamdrmanmatalass bhel disdmnantdoBlparfti g, alhoksngnsei ar ged
vi ew of a conductor connecting part 11 for connection between a main

circuit eHHRAdSr Part dadarthehepabarianaryt side glectrgdamanti db ehidwe in Fig.

10 . The I.03:Cl ¥ .CUl ct.or 10.is,1n R t. W th a novi cont act or
12, andg{glle&q’lglﬂe%kéa%ggggu% eo‘?éggjoer?_ nec HS r%‘gf%%g‘i‘fl% egSS‘é’F ?—:-%I'%rgeilr‘?o a netal
shiel d 12eladdtion el sWlidiap €4 aabraie. f Aloding! dbhtactde cbaxiial aritghenmatic
vi ew showi ng anot her structure of a gas-insul afed di sconnector part

di scl5osethe grofindieg@wpteh gart 15pakmentheolsit che et atfi the (metaxan ned)
No. 1990-46113 (Fig. 1 and upper right colum of page 2). In this draw ng,
t he novi Fiyleldse 88| aRd (e part 2a and the stationary side el ectrode part 2b
of the disconnector.part. 2 are respectively fixed. and supporied by posts
22a and 22b rranfed]ég'ofllaﬁéi ﬂ‘s&n&FFﬂﬁ‘?&éﬁe& i°§|.¥‘ T cé-‘[olrnﬁogﬁg%ifjcfég 2?%/{%0 and
23b are {DKBRG:GHNLRESH Bbtiben N4 cd e eealneesr B8rdnd @nanddhs
stationary side electrode part 2b in the inter-el ectrode direction, thus

r el axi ng3h b€ irbelatring Matelrdabehwer intftig . dl0e c t Thedessin dhecumimbaorgiuedotract 5
coaxial with,the noving side 2a and the stationary side 2b of the

di sddnnetl $% 1pSPPtactwLda mpRiRg gPrtartateld cdndEhe fRregrinagenduci®rshi el ds

23a and 23h i i .CO L i cal.l nected with the

rovi ng. sregtod B B8 5" 5b ey A kel Mt a PIOEBME eellaingl 1
by the nend g ecepiacti@y ¢alaed 6b respectively. In the above-nentioned
conventional gas-insulated switchgear, it is necessary to arrange the netal

shiel ds 4a, 4Eigal28iy aamsdhefatil edcv showang andthegestouciaing @fi B or der
to keep a low electric-field 2 value in the vicinity of the el ectrodes .

Hence a JAfoBRSHLaked(¢L9GPNNRSEOY hBaFt sEoFMERISS iBar tEOF examplgy okh&i ng

sw t.gh p. oy ol CJ ar 1 ohl.iged tq be
ar e s PEipneem e FaROE LR A RRRREh e PN ook BT P2 B2 T b0 2T e
SW t chgegipeas right Whellvinn b bAge CON\Venhi OREd BRA%ringsULRG s RGaar

anot her problemexists in that it is necessary to secure a certain distance
bet ween elestaiodet paxtegaiandtierstal iopapyasidaved betrode phirel 2b vl tbebet ween

t he el et:fi.rodes, and it ig therefore difficuylt to downsize the 10
gas- i ns ALASRNEREPE RiTEr £ AL TERPERTLYE W Ad&EAod SHPPRELRARY WRELE any

i nsul ati j L : S | I O
el ectric ti gF ge{js aegét Sﬁ%ﬁqgﬁé%#éﬁsqi??g%gl%? tﬁgg@ndsﬁt}ln?t ?Irl\béfrfilatst 2? |gal , and
a f ot hedndrobl afe €simdd aitneridmbft tise mAvENyal iddeebedfaieepadt 1 aaks.

the stationary sideelectrodepart 2b inthe inter-electrodedirection,
thus relaxing the electric field between the electrodes. The moving
contact 5 coaxial with the moving side 2a and the stationary side
2bofthedisconnectorpart 2 passes throughthecenterofthe insulating
25 shields 23a and 23b. Thismoving contact 5 is electrically connected
withthemovingsideelectrodepart2aandthestationarysideelectrode
part 2b by the moving contactors 6a and 6b respectively.
Inthe above-mentioned conventional gas-insulated switchgear,
it is necessary to arrange the metal shields 4a, 4b, 8a, 8b, and

30 13 eachtohavea large curvature in order to keep a low electric-field



15 A still further problemexists in that an arc is generated at the tine
of opening and closing the contacts, which also results in deterioration.
In the case where the insulating materials are used sinply as the shields
wi t hout changi ng configuration of the netal parts, 20 the electric field on
the surface of the insulating nmaterial becones higher rather than obtaining
an advantage of reducing the electric field. Therefore, it is necessary to
i ncrease the di stance between the el ectrodes or increase the insulating
material in thickness after all, and the advantage of downsizing the entire
equi prentalwe harthe v28imity efethe Slevergdexf. t Rendenaeptololent b ipt€sant

i nvention was nmade to sol ve the above-di scussed probl ens and has an obj ect

of provi Bely theadifranpegtgaRatisdr dthal I50UBMRE MYSAFh PRI fpr a0d righe

economi ¢ [ LN 1 gas. | nsul at ed

SWi tchge%!l?n&{f% O%c(g%?r% 8 %gﬁléﬁe%%‘? ?\’6’1&% éqt% be g%}sg S A it chgear
accor di ngs tt‘he&‘B@oré\\éﬁ@Eh_@@lt Rol AslAss izeAtHE %@dllﬁguf@ﬁéi sRa¥ehpdatidd ed with
insulating gas, and in which a disconnector part, a grounding > swtch part

and & coaddutler. connecting part are accomrmodated; and conposite insulating

shi el ds integral I% formed into one netal -dielectric shield in which surface
of a high el eck? Fie FPeYentional gieaipgui atedevwitehaaary Qﬁo"'élﬁis?liﬁblcﬂmem ngs

> coated ;g el 20! Sl D aoh g JIRINET, Rarton SNER BLEGULGe parts of

the 10 di'sconnector parft ng SWw tF & or

connect i Kk lééébtﬂ‘bdéb iReorie e6tkdeh al Tow @e%ﬂl&%ﬁicﬁ@ﬁ]@ﬁé'ﬁ@a&é&ﬁm ating
shield of at | east one of the discdnnector part, the grounding swtch part

and t he ttondeltaiirodeaneandngtpast theretord ahf el lof Hoesiouriimel the n
non- uni f orm constant before coating the 15 shjeld with the dielectric, is
coatldd V\gqsrr%xsg,lg}:%@ts,m@cﬁggpﬁgalasq HilcR¥é8s SEree3tioRere than approxi mately

30% of an 1 nt ef Bl e61400keCL ShaRRE LOM AR AGL NG BLECLL £ gl fglpxat i on

shield or a chargl ng I'S "possi

reduce tge saawﬁlﬁpwi c-1f1| etHe \cllederi® £iadvisivdiptynodh b%etﬁé%ﬂf%@%s at the
di sconnect or part, e gr ‘oundi ng swtch part and the conductor connecting

part, amf itthe inﬁ@k&tlbigemabedmhmaml ahéugtlser mewbdendesistshigeathats a
whol e and |ggrove econom .cal efficiency as a result of downsizing the

gas- i nsutft m@%ﬁbeé:g,nogg BF | WF PBE&KPrption of the Drawings Fig. 1is a
| 31d d
sectigonal vi E\IIExnb 31 f\?&%fé?):ff){rﬁﬂl&ﬁréx Q2 uqéﬁleltn%ﬂ ghgdpw %%%%c%t%

accor dl ng to I men e | nven 1 on IS an ex
di agram ﬁl@%@uﬁlog%@hﬁﬂqnﬁ@m@i@tﬁéldtgut@atel &mlrdtpaisslz%svﬂltge
e a

bet ween shi el ds coat
in deterioration.
In the case 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



dielectric. Fig. 3 is a characteristic diagramshowi ng results of test on
the relation between a dielectric filmthickness of the shields and a
breakdown voltage in the case of different non-uniformconstants . 5 Fig. 4
is a characteristic diagramshowi ng results of test on insulation breakdown
el ectric-field val ue dependi ng upon whether or not the shield is coated
wth a dielectric. Fig. 5is a sectional view of a grounding swtch part of
a gas-insul at edswi t chgear according to Enbodi nent 2 of the invention. 10
Fig. 6 is a sectional view of a disconnector part of a

gas- i nsulainsdsdng chiye asadoeuntlated tseviEchgdanent 3 of the invention. Fig. 7
Is a sectional view qf a conductor, connecti ng gart of. a %as-jnsulated

swi t chgear ackQREFHPIHSIERSEPTRIRING FIqafe F HoentiH-2 wigGhgeary ough
. . : . . e .
P A AR Y L

a structylith ehsal£#©MEHas PRAd ¥R SyHikhUA &l Btoninet €68 §RIrt ,Fa lyrokhdingd
sectional view of the conventional gas-insulated switchgear. 20 Fig. 11 is
an el argyeicoh parbfandna eswehidter pamneaifing partgreFagcomBodated sandmat i ¢
view of an essential part, of the structure of _the conventi gnal

gas- i ns FHROE &G t dRFREAt iNescihildsn omtegEapler e fPERNCENDHABERenCRe2s

Embodi et . oEAPESL R ntefh SI'GnRER AN AEEd M ohSeELE DA 84
part located in the vicinity of ends of openings is coated with a
dielectric in such a manner as to cover electrode parts of the

10 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

20 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



with reference to the acconpanying drawings. Fig. 1 is a sectional view of
a di sconnector part of a gas-insulated swi tchgear according to Enbodi nent 1
of the invention. 30 In Fig. 1, a disconnector part 2 is accompdated in a
grounding 5 potential nmetal housing 1 filled with insulating
arc-suppressing gas . The disconnector part 2 is conprised of a noving side
el ectrode part 2a and a stationary side electrode part 2b, which are
respective) y fixed to and supported on the netal housing 1 by insulating
spacers . 5 The noving side electrode part 2a and the stationary side

el ectr odgiglgdtrdle.of the di sconnector part 2 are respectively provided with
electric-field relaxation shields 17a and 17b in order to relax an

el ectric-fiel dFiad delif i tharacephrisiipfdiggran shawiswesresuThe ahitdsds 17a

d 17b Wi di el i N 18a.and 18b he 1 f
oo & Eperrelst i Petyee 8 4O RFE Phg #3AEaP B Tnt I Al BT 20
met al  shigd d8reaibd R 1t AGERE tHAQ sR¥F d IHrRGEAt nBRL3h 1 £h5) EShdtfntGomposi te

insulating shield. A noving contact 5 coaxial with the disconnector part 2
passés t hr ouglridie dcesta®rchafratbherséiti v ddagramasitbviifiy, rébuttsoyvf ngestont act 5
is electrical lﬁal5 connected to the nmoving side electrode part 2a and the

st at i ona?Y inpakatiachreakdoynreleminig-fbolhyaden depepding apanahst-her
tively. Fig. 2.i t, di howi le of

e peet | b R it 2R BRLAI T AR BRARO g 20 eramLe OF e

with dielectrigg, Yopsra RA i8hall Giew? o 8GroutRdR) sl;agwﬁggal?@ deg shield

- electrodes, and the lower part 1s a graph show ng tthe electric-field val ue.
| n the ggaphinsufietedswitéhgeat act@siingotcBhesd meatt 2 b -thieel whratttdiasi.t y, and
t he axis of abscissas indicates distance fromthe end of the noving side

el edtr ode on Fiker fi gt 3 i FREBEONRdeVieHe ofhide|HSCOMRECERT | Hartnefi A t he

graphind'ca.t[%s | f 25 |.cul ation i H% ere _the shields
are coat% _: ngté‘?g}%%%f}?qeca% %%%ﬁ#él%btlfoogle&ngq g“f%%?g‘ eJ_sm{aenr a8t of
cal cul ation i ”E:i!#le?C.?sSS ghar i@y i elrds c%fn@ue%rcd&irﬁé@t%& &Y of
dielectric . Inthis exanple, It is assuned that relative dielectric

const anta gés-giasulpaed swascHgéhr svubrdiiabaotAnbodiment dnif tfe imerntiienhectri c
coatings was 4.6. 3 0 It is understood fromthe drawing that the electric-f
field distribdi®on8sis 3 Fouk segelyalcFaewnet thellsEPanactar ik @ifel ectric

IS re uniformdistribuii;on than the cas f n atd fhe shieldwi th
any T8 o1 4800 Tl s TR e e R iRt regtfbnt SR thfordcRor o
reduced. Fig. Bid.s9aishakapbRitid vicl GOABRPBRFAUIVE! dorfhaiMiBgad results
of test on the relation between breakdown voltage value and dielectric film

t hi cknesgas-imsuhetéd svwsitchgaetral shield of which non-uniformconstant a is
0.2 under the state hefore cpating,with dielectric was coated with a
dielectric and @mployef ﬁ?c'él?:‘}ﬁ‘ﬂpgé‘?‘t’ é’fiﬂﬁjFa’E’Y%Jﬁﬂa&I Fedatgdt o t he

i nventi o&.% er netal shield 10 of which non-uniformconstant ais 0. 6
before coating wfh a dielectric

20 Fig. 11 is an enlarged view of an essential part of Fig. 10.
Fig. 12 isaschematic viewof 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



was coated wth a dielectric without changing the conventi onal
configuration of the netal shield and enpl oyed as anot her conposite

insul ating shield according to the invention. Note that the non-uniform
constant is a value obtained by dividing an average val ue 15 of
inter-electrode electric-field distribution by a maxi numvalue. Fig. 3
shows a relation between these two netal shields in the aspects of

br eakdown vol tage val ue and dielectric filmthickness. It is understood
fromthe test results that the smaller the non-uniformconstant is, the

| ar ge t hpdentaktomeralohbagenyal Lﬁlil&dZQidmeiﬁsaqltathn?i greCéupres®dngng. In
other words, it is possible to largely inprove insulation performance as a
resul t ofast.heThi disconnestosnanig? iBaronprtigadicdhambying sidest ey tiriode
electric-field intensity on the surface of t tal shield while

decr easiRRF t4fe2 ?1-%?\’?*%&*?%%9“? elﬁ@t??:g’;sﬁb‘%erﬁﬁﬁﬁﬂtflﬁﬁ%ﬁ’const ant
means degyeasi r font i 1 I wnsi zi ng
of the s |eId§?gg§é¥?%gF?§&fg§u t?ESS#g“ﬁ%&ﬂ??@%ﬁgjgﬁéagz?ggggéﬁ#.éhgear
part 5 | tThesmowvitley stide@leterpddpares2d hadi the beatbowarf sifie dl@ttuangbor m
constant a being 0.2 in Fig. 3 that the electric-field intensity 30

gr adual |IBRY&pRP Rl Hde dlgeanngichovapart whanet resnasidyedy previdies sdthic 7

t tapn d d .. Thus, | i.ew, of duci t of th
i of ect cFere Sl e Rt Rl et de dVacaliandi P 48 o5 b SR RBeping
cost of e part ié]%i"‘raﬁ{é Eﬁ%‘h\éﬁri@l‘n“i‘ﬁ?eéétﬂé e&%@tﬂéd‘ésﬁpt ghg.éhieg% or e
than approximtely 30 ~ of the inter-elfectrode distance. ig. I's a

char act @rjiashhé Iimgrandaited Wit eSel eetuld Soamings Usda angul sk icantheeakdown
electric-field val ues dependi ng upon whether or not the shield is coated
wi t R0a duwxifeceref himh edapbriel fdield pastcinahsf vagintwutdhgn leadebéct r ode
with a dielectric, there is an jncreasg of roxi mately 45 ~ in breakdown
ol ect i Y [HI0E 05| BEtrh FRe1dRe TR AR | T e F8c EP5dd heBRaL

di el ect micq108i £NeHIQWSAMIHdeeindh BhSheCs RISl M bl inSbddigdrasi s of

t he foregoﬁng t est resu?ggﬁgnd knomﬂedgéggbtained there%??nfn t($g§

Enbodi mneydlaxiadoeiidithg disddmechgenparin2 pagass ithsougheths Werglagear
includes : a grounding nmetal housing 1 filled 15 with insulating gas, and

i n whi cFhehehdpsddnhictadd gdber ThHE MKy inHecABYatly itk llasdricdélpart 2a
d.th tati id | ect t 2h i {.ed; d it
209151 SURLRPLR b PG RS SRl SoFECRTIRINAS B SatpOc! ©
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vicinity of ends of openings is coated with a dielectric in su
manner as to @dger 2t e raviexplandeoel edtingdem pahdwidey aad themslat bonary
side electrode part 2b with the dielectric. To formthe nentioned conposite

i nsul at i cyhpbleg an7elequpic-figkd jralig bpiwesn [thesshigld ®lectiodes- uni f orm
const ant_ befqre . coati-ng, w.th t ielectrkc,..s 2 i ielectrics
Con " pioRnel R R Rl | Mol Ui OF ol £R0GE Liodt BetyBess

i nt gp- el 5ade) dli Sitaresads PMAm el Nwet §8drit Gsf aebﬂagswlsamtihgntﬁel eld. As
aresult, a shield dianeter 15 as well as the inter-electrode di stance 18

i s di m relseedicafiblidwalaese Imtheeaphc-tfhechxlis/af werdinagestimdisatéace of
the noving contact 5 s reduced. Conseguent| not 8 only the

di sconnédESitrpartighiindeagitheaBAtheaxyaet Phé%}%ﬁaédimce&ﬁaéaﬁtﬁgce
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di anet erchen ghhe189! eagngosid UTind €in Mhkegraph indicates a result of

25 calculation inthe casewhere the shields arecoatedwithadielectric,

and the broken line indicates a result of calculation in the case

wherethe shields are not coatedwithanydielectric. Inthisexample,

it is assumed that relative dielectric constant of gas space was

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

30 Itisunderstoodfromthedrawingthattheelectric-fielddistribution



effective electric field is obtained on the surface and inside of the
dielectrics as well as on the surface of the netal parts than in the
conventional shield in which only dielectric is used. Thus, it is possible
to achieve large downsizing not only in axial direction 10 but also in
radi al direction. Enbodi ment 2. Enbodinment 2 of the invention is

herei nafter described with reference to the acconpanying drawing. Fig. 5 1is
a sectional view 15 of a grounding switch part of a gas-insul ated

swi tchgear according to Enbodi ment 2 of the invention. In Fig. 5, a

gr oundi ngnstMd ehsPatftcoatiingatitsd BNDERdL it 2 dde ek ity isaicakt ial fomy al
housing 1 filled with insulating arc-extinguishing gas . The groundi ng
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and the stationary side electrode part 7b with the dielectric. To formthe
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than 0.6 in 20 non-uniform constant before coating with the dielectric is

coated with diEFét ERearsieed Sopm ihp keSh HeAUdkAcSRAthgoEMAbERT tHhen
S 1 1 S0 0 PSSO S SR8 P s

electric- e af% 1on st resu ewi'se
Enmbogh meaie o @hehifdi1dc2eidi do@tfg. 15Tl wasdd heit Rkeposs Al ede
di stance is dimnished, and increase in electric-field value on the surface
of the nbargelyimprmte thdwl atddogerfofnasegaert kgsulthef diite dielpadumidi ng
switch part js downsized. K 30 Enbodi nent, 3. 10 ) . . .
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 certain value when thickness of the dielectric



Enbodi nent 3 of the invention is hereinafter described wth reference to

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 on the side of the shield 17a. Surface of the shield 21 of
the stationary side electrode part 2b is conposed 10 of a nmetal or is

coat ed vednesatolaetertiai ncdegfreecdnd aveer Thas, inwiewof Meckicéag.amdsingd resul t,
in the case of using the swtchgear under severe conditions where arc or

the |ikeok $hgedis icjfior gogbirg Fhe shiedsk 5 ba RS smdldnpadgosstidewnsi zi ng

t he equi nt i.0 the,s nner, 15 i.p. the fareqai Enbodi nent. 1 or 2
W thout SRR ARE R aD e R R vy SThrkRid ShtH R TOraEHeE on | <
appl i cabjenbe mdek HinYaddi®:dmaeanpeet PorPeHd i Rbbrad iR theqkne sthingled of the
grounding switch part. 20 Enbodi nent 4. Enbodi nent 4 of the invention is

her ebnaf t er de&igry.i Beik W charefterixtieid dibbramcsimwizagy tagt dresdlntgs onFi g. 7

Is a sectional ,view of a conductor _connecti _n%r art of a gas-jnsulated
swi t chge3fituddc oPantrtion byeghdwn fdectyicrhl ‘g."a',l}leﬁ SePRRAEST UPSAnect i ng

R L I et G T S
mai N ci rgiH tRORAL! OF nd doatSndCihé eabb¥r6@dRAthed dibleat FRV] RGeTRNt act or

is an increase of approximately 45 % in breakdown electric-field

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

On thebasis 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 1 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, a shielddiameter 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. Conseguently, not



30 12, and the noving contactor side of this conductor connecting part 11
11 is covered with an electric-field relaxation shield 13, thereby hol di ng
the electric-field value low. In the shield 13, a dielectric coating 14 is
applied onto a surface of a high electric field part in the vicinity of the
end of an opening of the shield, thus integrally 5 formng the netal and
dielectric into a conposite insulating shield. In these conposite

i nsul ating shields, the dielectric coating 14 having a thickness of not
nore than approximately 30~ of an inter-el ectrode distance froma facing
shiel d i sniprohd diseommictorshpaatd it Walsd Bhe- entine nyasnshalatey | €ss
than 0. 6 under the state 10 before coating the shields with a dielectric.
As descr PWEechaaare 1si QlowWRs szehb cindhetansddezable - redudtaiond iswiastigdar
includes;_a grqunding netal housing 1 filled with insulating gas, and in
whi ch thBr%%%ﬁﬁ§¥%r connecting part 7 having the noving contactor 12
connected to t j LI G b, C : : |-$ 1 apm

conposite insu at%&ﬁgﬁ%éﬁsﬂﬁen?gg%%ﬁyc%g%ﬁ: a?%’?lggone %gbgg?%fﬂeﬁ%&
menbey i thevethl shifeddeoDbmal bigjameteetin ehéifirdgpang dtatetade] mddee
vicinity of ends of openings is coated with a dielectric . To fornthe

ment i one8fEeFRIve plectrisufieldglisipbsprdBed qn fbeasustaas gndf inside ofan 0 . 6
i n non-upifor.m.constant before coat| 20 the shield with the dielectric is
coat ed whth TRIEPEIEE e Bolbat B8 S0 iR S e MR LoP oA Yot han
appr oxi npg et vt idhal Hrak18l BELHOEE Tt MCRdHAR & :23eHNT Thus,
electric-field relaxation shield . As a reSult, the electric-f field val ue
at the eindisfposbébiditeladhievé darbedowadiz ity nohoaly iakesidltd passiibne to
further dimnish the 25 shield dianeterl5 and a pressure contai ner

di ank} erbbet adgesagueadial dimecEH®Rse gas-insul ated switchgear is downsized,
eventually resulting in considerable reduction in cost. Enbodi nent 5. 30
Fig. 8 is a sectional view of a disconnector part of a

Embodiment 2.

tric

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 amoving side electrode part 7a and a stationary side electrode part
7b, which are respectively fixed to and supported on the metal housing
1by 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 of not more



12 gas-insul ated swi tchgear according to Enbodi ment 5 of the invention.
In a grounding netal housing |, a disconnector part 2 and a groundi ng
switch part 7, in which the conposite insulating shield according to the
invention is enployed, are respectively surrounded by and 5 supported on a
first insulating support cylinder 24 and a second insul ati ng support
cylinder 25. More specifically, in this Enbodinment 5 a gas-insulated
swi t chgear includes: a grounding nmetal housing 1 filled with insulating
gas, and in which the disconnector part 2 and the grounding 10 switch part
7, of whigdn Eppi6ginitéeyel BE brade i pest-laectiddet didtanaeyrronde Gy ode
part 7b are supported on the first and second insul ating support cylinders
24, 25, shielstasemfermesdonaadeatadpsbielkd iofswhach mprsiindfdsmiennsfraat y

el 0 pait IR EBAN, 4 HOOREC R SN PSTORAC T Bl P Rge STaD A0 wi (h &
di-el ectr) Gl e8HE L 2 mhaaéoﬁ&&oy %oasﬁglmwmehé'#gugggﬁﬂﬂg%&art

Wi thin respective 1 nsulating support cylinders24, 25. ment i oned
conpasi tgatgupassery thbbagischedcortat ohthedsiofelldess94 ha@ @986.1 rhis

non- uni form constant before coating with the dielectric is coated with

di el ect riesingrantgce is elactivaesslpeorrachast o themosigia pidarkedtragie- of an
inter-electrade_distance froma facing electric-field relaxation shield. As
o't esul (BAThd 2 PR SHABLORATI) ARe A LERITPAE B cnTf g TEWep g AP Hombi ned
into on e insulating support barrels 24 and 25 are further
domnsizgagﬁg%gﬁ¥sgpfy resulting in downsizing the entire 25 gas-insul ated
sw tchgear. |xs adsBdribad tbevelj eireciliisc Entadingntle3cra bgaks+ inddlatledr egoi ng
Enmbodiments 1 to 5 is made of, for exanple, epoxy resin. It is also

pr eflér abswltahmearhdngludest r fc FOHNEHYY | Betal mgus e gl alfiiy 1edt withe

ment i oned tal, shield b .in% cti%% mol ding. 30 It .is ﬁrgjgrablet hat the
i nsul ati b 109355 3% dfolyRicl the grop | s Pahed BAVERE NSy air,
N2, COZ sf&%f@cptﬂfd@%ﬂﬁ(t7Hraend)’f:h@fst5€§§ﬁaf§)"@i&é 1888 oht datt
preferable that the disconnector part 2, the grounding switch part 7, and
the condust & ascctmidatgdpanndl tofpssitdeinsul & inge shdeddsi n@aFniewdi nents 1
to 5is formed into one singl e-phase structure conposed of equi pnent for

cover i nglwfgraday fnraed inta are gesahol iRl afiTdr MtReTnEn Yhich surfacso
P:r? ﬁ;g?#e%%gggg%%u:fgt&g r a%% flg’%gg%ﬂi %ﬂeﬂfe fV&F 1861\-'/%r?]?19er{dr?r é)é" phases
in the ohQUNHR0 BBt tAOUSERNSG bielBedAic 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
20 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




What is clainmed is: 1. Gas-insul ated sw tchgear conprising: a grounding
metal housing filled with insulating gas, and in which a disconnector part,
a grounding switch part and a conductor connecting part are 5 accomopdat ed;
and conposite insulating shields integrally formed into one
netal -di el ectric menber in which surface of a high electric field part

| ocated in the vicinity of ends of openings is coated with a dielectric in
such a manner as to cover electrode parts of said disconnector part, said
grounding switch part and said conductor 10 connecting part with the

dielectric;, wWmiidineh® § OEMKEAIiGhveatPOS | ise heeUhatididdebeeiied Qfitht | east
one of the disconnector part, the grounding switch part and the conductor

connect i yefgrence o tbescconpanying drewinghan F@g@ 6 Asrseghibnanvienst ant
before coating the shield with the digele tr| coated with a

di el ect 14 Qg?%‘g“f’aecttHFcR%E§foP TR FeRPYEHET &P an
i nter-elggliAdend §t%nq:q:lef LRPLR{AEi ng el ect r| c-field relaxation shield or

a charging part. gas-insuldted switchgear conprising: a grounding

net als housing fr Figd 6y th tHsBhakimGing@sas andthe fdYeghiagdingRinrRator part
20 having a noving side electrode part and a stationary side el ectrode part
is accoﬁmd@ﬁedlehﬁ@tm@rrpoﬁl-@glmuét Eaymedien dhe ﬁh@gl@ll'&a fodt e i nt o

one netal -dielectric ne whi ch surface of a ctric field part
e at o0 HoT S Sple 4 ek pods Parti2a o SHIRh R s o8 PO R aRP tﬁ‘ea?]tﬂcé?FéGt ‘ e in

ST o OO )85 4R s 380 STOHLAER o, O BhEBLA R Poplepdd e
shi el d ofhd ehseld @1 Of Gl sBQDiHHYOEIHE BIHATbABESDItE 2608 idMhpeisel t he
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 a conductor connectingpart 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



dielectric is coated with a dielectric having a thickness of not nore than
approxi mately 30~ of an inter-electrode distance froman 30 electric-field
rel axation shield of said stationary side el ectrode 15 part. 3. A
gas-insul ated switchgear conprising: a grounding netal housing 1 filled
with insulating gas, and in which a grounding swtch part having a noving s
ide el ectrode part and a stationary s ide electrode 5 part is

accomodat ed; and conposite insulating shields integrally fornmed into one
netal -di el ectric menber in which surface of a high electric field part

| ocat ed 11 isheowemidniviyh ein ebelst mifc-Fhehd ngsl axatdoatsdialid b3 p thHeddepgt ric in
such a manner as to cover said novi n%@si de el ectrode Eart with the

di el ect riqtding theeebegtricofietdvaineg lewmpddl te FhigldilBng digladsica net al
shield of l.ess an, Q. 6.1n,non-unifaorm.constant bef.ore_coati with the
di el ect r(f%aﬁlé‘gcggtlesdgw}?\e%c&tgl %cstuﬁf@c%a?/fr?g éggh‘?]cqgﬁgég %%ppaﬂfﬁ_re t han
appr oxi gt hy v30in Py 88 thbledtr & &6 b{:@ﬁfmjibﬁtﬁ@%ﬁﬂamﬂﬁsﬁ@faq%%'ee' d

rel axation shield of° said stationary side el ectrode i5 pa

gas- isns ufcartneithgstite métgelaandddel detwid dntd ai awnibas iweeireul attiagfsdrimlighe
electric-field relaxation shield of said stationary side electrode part, a
nmetal shile[tdese FRBROSIHEN ipsulating shieddsf ofhs &%@i?ﬁ'ﬁﬂ%émﬂtem@oéﬂi ng with

the dielectric | t ed Wt di tric having 20 .a.thi f not
oo t AT 4 SHEPHAl 4D Aol R Ehin NAKERS Sl LAY 038 Bk MO
el ectri cyfdegld166t A¥d 198t aheEIfdoff a FRICAnGOYA K Bl erinRRel bRAE mRRkE- 5 -

The gas-insul ated sw tchgear according to claim3 , wherein, to formthe
el ect ri csHiedlddbff whaxiahonrushicmicardisteaitdis Lass ahany0 .6 deledbStke atttede part,

a netal shield of less than O . 6 in non-uniformconstant before coating
wi t B0t hePaficdeeEpating Sheoghéalds R i eLetefteldhavi ng a thi ckness of not

nore than approxjnate 30~ of an int.er- A e distance fro n

electric-fi e% rdeelr%féhg%ng% N el g(ubft_q.1 g’i m%él&lh%q%lg'e a;el &_E:Et'rlﬁélTﬁg?g. 30 6.
The gas-dingiehabge Ikl GHELAr 2 2ge6hAAIYY tReCARI Hbdsindel eien116g wI¥hface of
the high electfric field part in the vicinity of the 'end of the opening of

t he el ecinsudatiry djasel andhtinarhisthi thel cohdsatdr stoanechimy parde’ dasdngode part
is conposed of .a metal or iis coated with a dielectric of not larger than 1

mm i n t HR&Re¥sng soptackpe 14,conprGhes E9 G PRAR I HEEFRMFEEB éPaim 3
R . u=at e T a g
of (e b EincRlarsf? Melinfldiiet fadiat SnBHhtelfls el My el 0° 07

si de el egitioogife pathllsi 1R Hetbed ITPWRlcDEurSad®dfed hiyh k1actirebect ric
of not larger than 1 mmin thickness. 10 8 . The gas-insul ated sw tchgear

accor di nijield phatnkocatedwhisr the wiaiia ity ed£cends ofoapemings isadeatedepoxy

-resinintegral]y forned with said electrig--field relaxati.on shield by
oot i oA et 1E e e tnenntspned s i Sot A PSS el s 1 |

uherein Sbfad BRI bP9cH2%nbf o 6T PR IR AUM:hn PERF ol koBting™>: 02
15 02 or C , of a mxture of at lTeast two of sald gases.
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. Asaresult, theelectric-fieldvalue at the end of the shield
is further reduced, which makes it possible to further diminish the
25 shielddiameter15andapressurecontainerdiameter16. 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



17

CACA& ACA A& A9. Aa. AL AL A9. AL. AL A&. A. A& A9. A 02N ' ox4v%&D} xsni d_Z] ca] ca] ca] ¢
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]c
ajcalcalca]c<al LQ {}x {

=1 $9%-1B- . NO} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] cal | km

PR78<?[ " | 3p}xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca]ca]c
aJca]ca]calcalcalca]calcalcalcalcalcaljcalca!l b

Ld! ' &' @ad-insutatbd #i1 BB ¢ddr@ing td EAbodingran} od]tial Deead ki].ca] cal ca
] ca] ca] ca] ca] ca] ca] ca] cahca] cal caﬂ ca] ca] ca] ca] ca] calca] calca]ca]ca]ca]cal.7
/ <01\ 33' I 4@8’6‘7’819}'19 metal housing 1, a'disconnector part 2 and a grounding

; Ok<>>>?2 AVABBDEEC Ehl yl | id.Z /
ca] ca] caﬁ%’dﬁc?’af)égfcg’] \éﬁ] %ﬁ?@gﬁ%‘ﬁ c(g '%C%ch?‘ g‘?fﬁ%ﬁ%ﬁ% ggi‘ﬁ?%%c}_rc Cal?iaﬂca]
NINNN? QREP; SAGRR j d_4leC FhC

a] ca] ca] 12!2] cal ca] ca] J(':a] ca] g}aﬁﬁzg ‘%:% ca] cg}agg%gg% ca] cg]hgg%‘gﬁ%%g}%]éﬁ%]sgilrgg]\i

WWWBINoeQEptatted on "\ Zirst inyubatithg/sappoat ceyiajdea] 24 and ca]sxajoma cal cal ¢

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! '~ aZaaabcNccc

dRddde GeEtapletd g ghpReLts CYkLNd$X s4ii-d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
. 1/ *0' pi p-

L G con P PRGNS ST e AP RaER AL L SR PR O

a] ca] ca] &alicabealcaheahqad Cahcaheaha el s ahe8AT ahaalsm% cq] eahgahcaliaaeN ~A9: 1

0% & ()-10% & ()-s, 10%& ()-! FI0% SzS& ()-F10%B & ()- F

10%&' () - imsudBE210g@E's( )antiiyeh{9h the@&s¢onnectifrgant) 2 ahd3¥e&gdundint0% &' () -

4vaB) #10% & ()-(t!10%& ()-S& ! 10%& ()-$t!10%& ()-!f& #10%& ()-1 M 10%& (
) - D889 §W gyt 7, of which moving side electrode part 7a and stationary

L0 SR S S A RS
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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
distance froma 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, the dielectric 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
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into one metal-dielectric member in which surface 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 electrode parts of
said disconnector part, said grounding switch part and said conductor
10 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 before coating the shield with the dielectric
15 1is coated with a dielectric 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. A gas-insulated switchgear comprising: a grounding metal
housing filled with insulating gas, and in which a disconnector part
20 having a moving side electrode part and a stationary side electrode
part is 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 ends of openings is
coated with a dielectric in such a manner as to cover said moving
25 side electrode part with the dielectric;
wherein, toformsaid composite insulatingshield, ametal shield
of less than 0.6 in non-uniform constant before coating with the
dielectric is coated with a dielectric having a thickness of not

more than approximately 30% of an inter-electrode distance from an

30 electric-field relaxation shield of said stationary side electrode

15
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coated with a dielectric in such a manner as to cover said moving
side electrode part with the dielectric;

10 wherein, to form said composite insulating shields, a metal
shield of less than 0.6 in non-uniform constant before ccating with
the dielectric is coated with a dielectric having a thickness of
not more than approximately 30% of an inter-electrode distance from
anelectric-fieldrelaxationshield of said stationary side electrode

15 part.

4. The gas~-insulated switchgear according to claim 2 , wherein,
to form the electric~field relaxation shield of said stationary side
electrode part, ametal shield of 1less than 0.6 innon-uniformconstant
before coating with the dielectric is coated with a dielectric having

20 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.

5. The gas-insulated switchgear according toclaim 3 , wherein,
to form the electric-field relaxation shield of said stationary side

25 electrodepart, ametal shield of less than 0.6 innon-uniformconstant
before coating with the dielectric is coated with a dielectric 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.

30 6. The gas~insulated switchgear according to claim 2, wherein
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of the opening of the electric-field relaxation shield of said
stationary side electrode part is composed of a metal or is coated
with a dielectric of not larger than 1 mm in thickness.
5 7. The gas-insulated switchgear according to claim 3, wherein
surface of the high electric field part in the vicinity of the end
of the opening of the electric-field relaxation shield of said
stationary side electrode part is composed of a metal or is coated
with a dielectric of not larger than 1 mm in thickness.
10 8. The gas-insulated switchgear according toclaims 1 , wherein
said dielectric coating is made of epoxy resin integrally formed
with said electric~field relaxation shield by injection molding.
9. The gas-insulated switchgear according toclaims 1 , wherein
said insulating gas is a simple substance of SFs, dry air, N, CO,,

15 0, or C-C,Fg, or a mixture of at least two of said gases.
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