1 Title of the Invention Switchgear and its interlocking test method Field of the Invention The present
invention relates to a switchgear provided with a switch having both breaking and disconnecting functions,
as well as an interlocking test method for the swﬂch@ear Background Art 10The switchgear is a device
which performs closing (passage) and breaking of an electric current in a power transmission system and
a switch used therein functions to close and break amain electric current. Among various switchgears, a
vacuum-insulatéd sithgele, ihngifibhAgon with the 15 conventionalSF6(sulfurhexafluoride) gas
insulated switch %ear uses no SF as that equblt lobal warmlrl(ﬁ%otentlal of about 23,900 times as

high as 002, an hﬁgga?fién\?lp te?\t Kt y?)% éeef?éraﬂgﬁ tchgear. Above all, a

three-position type switchgear having both 20 breaking and disconnecting functions is advantageous in
that it can attain the reduction in size of the device. As a three-position type switchgear having both
breaking and giseprnegting,functiggsithgre is known, for example, one described in Patent Document 1
(Japanese Patent Laid Open No.

5 The present invention relates to a switchgear provided
wi thasw tchhaving bot h breaki nganddi sconnecti ngfuncti ons,

as well as an interlocking test nmethod for the swi tchgear.

Background Art

10 The switchgear is a device which perfornms closing
(passage) and breaking of an electric current in a power
transm ssionsystemandasw tchusedthereinfunctionstocl ose
and break amainelectriccurrent. Anmongvarious sw tchgears,
a vacuuminsul ated switchgear, in conparison with the

15 conventional SFg(sul fur hexafl uori de) gasi nsul at edsw t chgear,
uses no SFg gas that exhibits a gl obal warm ng potential of
about 23,900 tinmes as high as CO,, and i s thus an environment
fitting type next generation sw tchgear.

Above all, a three-position type sw tchgear havi ng both

20 breaki ng and di sconnecting functions i s advant ageous i n t hat
it can attain the reduction in size of the device. As a
t hree-position type sw tchgear having both breaking and
di sconnecting functions there is known, for exanple, one
descri bed i n Pat ent Docunent 1 (Japanese Patent Lai d Open No.

25 2008-104338). Patent Document 1 discloses a sw tchgear



25 2008-104338). Patent Document 1 discloses a switchgear 2 including vacuum double-break
three-position type circuit breaker (CB)/ disconnectingswitch (DS), as well as aprotective relay. The
protective relay functions to issue a breaking command 5 to the switch and thereby break an excess
current, when the excess current is detected on a load side. In the switchgear including the protective

relay, it is necessary to conduct an interlocking test periodically to check whether the protective relay and
the circuit bred ! 2t SYARHHEB AUKRIEWRA 8T AEH Bend1Cshd WHEth¥Pthe& L€t breaker can

perform the breaking operation in accordance with.the c and provided from the protective relay.
Summary of th% ﬁq}gﬁﬁifﬁ%ﬁndfhic\?m'MB@-BF&E%&E}S lidn@ﬁepéi%Lﬁfglleva?(er/disconnecting
switch describ Iiﬂ Patent Document 1, a single switch is endowed with both breaking function and
disconnecting funct?/o'n, and when conducting an interlocking test for the protective relay and the

three-position type CiditpQPERIKEFIIRGoNNeEig Suish dhe prRigaVedRIaygcshaRldSsue a breaking

command. Nevertheless, since the three-position type circuit breaker and disconnecting switch are in a
breaking position as e start positian, i hasssy farkesn inpessibis te gonduet anmigrioeking test to check

whether 25 the three-position type circuit breaker/disconnecting switch
excess current is detected on aload side. In the sw tchgear
including the protectiverelay, it is necessary to conduct an
i nterl ockingtest periodicallytocheck whether the protective
relay and the circuit breaker are normally interlocked with
10 each other and whether the circuit breaker can performthe

br eaki ng operationinaccordancew ththecomuand provi dedfrom

the protective relay.

Summary of the Invention
15 In the vacuum doubl e- break three-position type circuit
breaker/ di sconnecting switch described i n Pat ent Docunent 1,
a single switch is endowed with both breaking function and
di sconnecti ng function, and when conducting an interl ocking
test fortheprotectiverelayandthethree-positiontypecircuit
20 breaker/di sconnecting switch, the protective relay can only
i ssue a breaki ng command. Neverthel ess, since the
t hree-position type circuit breaker and di sconnecti ng switch
are in a breaking position as a start position, it has so far
beeni npossi bl et o conduct anint erl ocki ngtest tocheckwhet her

25 the three-positiontype circuit breaker/di sconnecting swtch



3 perform a breaking operation in a normal manner against the command issued by the protective relay.
A first object of the present invention is to provide a switchgear which makes it possible to conduct an
interlocking 5 test between a three-position type switch having both breaking and disconnecting functions
and a protective relay. A second object of the present invention is to provide an interlocking testmethodfor
athree-position type switchhavingbothbreaking and disconnecting functions and a protective relay in the
10 aforesaid sRfchgear.2 breghcRie\RPEIEAilsP Bbjdti2 e sTRchgRAP 8 tHEdrdsdntiRfention comprises

a three-position type sgvitch ha\ﬂng bot% breaking and disconnecting functions, a protective relay adapted
to provide a br‘é‘&iﬁyﬁad1 r biedfifie Mn& Orhahach' the 1« Mtch, a switch-over unit for switching over

between the case Wf}&:riel 8, C ﬂ%%?gl ﬂﬁgﬁé&ﬁg%me Pm}gﬂiygﬁe@/ '&soa S%i@g %ommand and the

case where the command provi ective relay Is a disconnecting command, a bus bar for

the supply of elGifieRMET i g SIS ardRheabls forZP Lo upP!y 9fi gleelricdepyagfrom the switch

to a load side. To achieve the second object of the present invention, the interlocking test method of
the present invesdtonds ixdasiingirierlpeking keiweee a pireigetha relaybant athygrrpesition type switch
in a switchgear with the following 25 elements. Namely, the switchgear comprises a three-position type
switch having brehkingcanmoh distcomg datimet fumes oasd sappoteictiveireay eldapted Aosproerde a breaking or
disconnecting command to the switch, a bus bar for the supply of electric power to the switch, a cable for
the supply of e9&tteietp&velr TRy heeswitcA\e R lodid sRid, taRd QVsWRcALYEL @it ealhBRE of switching
over between the case where the command provided from the protective rela% is a breaking command

and the case WS TRENYMIALA PF&Ra8aTidrh e YRASYE RNaY 'Y BRIJBRREA ¢'8ommand. In

such a switchgear, the method, . : . :
ganJ I'sconnecting functions and a protective relay in the

10 aforesaid swtchgear.
To achievethefirst object, the switchgear of the present
i nvention conprises a three-position type switch having both
br eaki ng and di sconnecting functions, a protective rel ay
adapted to provi de a breaki ng or di sconnecting command to t he
15 switch, aswitch-over unit for switchi ng over between t he case
where the conmmand provided fromthe protective relay is a
br eaki ng command and t he case where t he conmand provi ded from
the protective relay is adisconnecting command, a bus bar for
the supply of electric power to the switch, and a cable for
20 the supply of electric power fromthe switch to a | oad si de.
To achi eve the second obj ect of the present invention,
the interl ocking test nmethod of the present inventionis for
testing interlocking between a protective relay and a
t hree-positiontype swtchinaswtchgear with the foll ow ng

25 elenments. Nanely, the switchgear conprises a three-position



10 comprises the following steps: operating the three-position type switch from a closing state to a
breaking state; after that, operating the switch-over unit so that the command provided from the protective
relay is a disconnecting command; then, in accordafice with the disconnecting command provided from
the 15 protective relay, disconnecting the three-position type switch; and through the above-mentioned
steps, testing interlocking between the protective relay and the three-position type switch in the
switchgear. By ¥85ieSiMd fHe fRY B iRANredBht tHhasRimess Wi e &b vilinetioned switchgear
arrangements, it becomes poslsibl%}fﬂ@rov'de a switchgea Whi%h makes an interlocking test possible

between athr@é-?)%%fdn‘@ﬁg St LG b Bl rfb n is'ggr?ﬁe%‘[iﬁﬁcfﬂﬂgﬁéﬁ dnd a protective
Li'?é’-mii aCh‘ec‘g%*ﬁ% S%BOPHé)t%JWE Y, the, PEGRERLPVEBFOP g2 WiIRANS ovs-mgoned method, it
possible to conduct
power to the switch, a cable for the supply of electric power
5 fromtheswitchtoaloadside, and a switch-over unit capabl e
of swi tching over between the case where t he command provi ded
fromthe protective relay is a breaki ng coomand and t he case
where the command provided fromthe protective relay is a
di sconnecting command. | n such a switchgear, the nethod
10 conprises the follow ng steps: operating the three-position
type switch froma closing state to a breaking state; after
t hat, operatingthesw tch-over unit sot hat t hecommandpr ovi ded
fromthe protective relay is a disconnecting comrand; then,
i naccordance wi th t he di sconnecting conmand provi ded fromt he
15 protective relay, disconnecting the three-position type
swi tch; and through the above-nentioned steps, testing
i nterl ocking between the protective relay and the
three-position type switch in the swtchgear.
By achieving the first object by the present invention
20 with the above-nentioned swi tchgear arrangenents, it becones
possi bl e to provide a switchgear whi ch nakes an i nterl ocki ng
t est possi bl e between athree-positiontype swtch havi ng both
breaki ng and di sconnecting functions and a protective rel ay.
By achi eving the second obj ect by the present invention

25 wththeabove-nenti oned net hod, it becones possi bl et o conduct



an interlocking test between a three-position type switch having both breaking and disconnecting
functions and a protective relay in the switchgear. . 5 Brief Description of the Drawings Fig.lisa
sectional side view for explaining an entire construcion of a switchgear according to a first embodiment of
the present invention. Fig. 2 is a simplified circuit diagram for explaining the 10 embodiment with respect

to functions of the switchgear performed in the period of electric power supply from a bus bar to a load.

Fig. 3 is a sim@iieBl GFdURCHaBER FOSINERIMY iIRVAatIRDCEHAR AR Grtefid Sl Ve Sthssociated with

the first embo im%nhis C%nducted.cﬁS Detailed Des%ri tion of the Embodiments n embodiment of the
B

present invent o WA ég&ﬁﬂe% eﬁSW'[‘ﬁ%t' E% Bﬁﬁér?t']]ia? i8 RhSsiblettt Wit Aw be described
with referenceitﬂ Ftiﬂ% é\kﬁ)tiscﬁg%\gpphgear 100 according to this embodiment

5 Brief Description of the Draw ngs
Fig. 1is asectional side viewfor explaining anentire
construction of a switchgear according to a first enbodi nent
of the present invention.
Fig. 2isasinplifiedcircuit diagramfor expl ai ningthe
10 enbodi ment wi threspect tofunctionsof thesw tchgear perforned
inthe periodof electric power supply froma bus bar to al oad.
Fig. 3isasinplifiedcircuit diagramfor explainingin
what procedure an interl ocking test associatedw th the first

enbodi nrent i s conduct ed.

15
Det ai | ed Description of the Enbodi nents
An enbodi nent of the present invention w || be described
bel ow.
[ First Enbodi ment]
20 Thi s enbodi nent will now be described with reference to

Figs. 1to 3. A swtchgear 100 according to this enbodi ment
i s roughly conposed of a vacuum doubl e-break three-position
type switch 1 havi ng breaki ng and di sconnecti ng functions, a
bus bar 101 for the supply of electric power to the vacuum

25 doubl e-break three-positiontype switch 1, acable 102 for the



is roughly composed of a vacuum double-break three-position type switch 1 having breaking and
disconnecting functions, a bus bar 101 for the supplé of electric power to the vacuum 25 double-break
three-position type switch 1, a cable 102 for the 6 stipply of electric power from the vacuum double-break
three-position type switch 1 to a load side, a vacuum earthing switch 104, an operating unit 103 adapted

to provide an operating force for switching operation of the vacuum double-break 5 three-position type
switch 1 and sHteRing 8peRAtRAT bf thePPARiurh e ARAIRG SYAEH T4 04 PrSrektivakelay 2 adapted to

provide a brea%ng command to the vacuum qé)li?le-brjak three-position type switc}l in case of
emergency, an ec%rﬁpo?'pta'n%rl] 10/ PROTHE ValkuuhPdd bqg-q)lséa t'hr%é’-ﬁ% i %ﬂ} 5Wch 1is mainly

d of ' ing. ingerior, t irs, Qf ble electrod
105 and xed SR B8 ERea Ch et e 1 L e e e des 105
respectively, fixgd condgictarg 1k ragnepiedat? & the fixgd eleclirfieid0Biresppelyely, a connecting

conductor 107 for connecting the two movable conductors with each other, an arc shield for shielding an

arc at the §metafrsydtggoBpm elesingto Hieakingl anddellaws farmyaking e aoveble genductors 112
operable while maintaining the vacuum of the

vacuum earthing switch 104, a protective relay 2 adapted to

provi de a breaking command to the vacuum doubl e- br eak

t hree-positiontypeswitchl1lincase of energency, andacontrol

panel 10.

10 The vacuumdoubl e-break three-position type switch 1is
mai nl y conposed of a vacuum contai ner 114 havi ng a vacuum
interior, two pairs of opposed novabl e el ectrodes 105 and fi xed
el ectrodes 106, novabl e conductors 112 connectedtothe novabl e
el ectrodes 105 respectively, fixed conductors 113 connected

15 tothefixedel ectrodes106respectively, aconnecti ngconduct or
107 for connecting t he t wo novabl e conductors wi t h each ot her,
an arc shield for shielding an arc at the tinme of switch from
closing to breaking, and bellows for naking the novabl e
conductors 112 operabl e whil e mai ntai ning the vacuum of the

20 vacuum cont ai ner 114.

The vacuumearthing switch 104 i s conposed of a vacuum
cont ai ner 124 having a vacuuminterior, a novabl e el ectrode
110 and a fi xed el ectrode 111 opposed t o each ot her, a novabl e
conduct or 122 connected to t he novabl e el ectrode 110, a fi xed

25 conductor 123 connectedtothefi xedel ectrode 111, anarcshield



20 vacuum container 114. The vacuum earthing switch 104 is composed of a vacuum container 124
having a vacuum interior, a movable electrode 110 and a fixed electrode 111 opposed to each other, a
movable conductor 122 connected to the movable efectrode 110, a fixed 25 conductor 123 connected to
the fixed electrode 111, an arc shield 7 for shielding an arc at the time of switch from closing to breaking,
and bellows for making the movable conductor 122 operable while maintaining the vacuum of the vacuum

container 124.f8y élﬁbﬁigdiH%g\ﬁdeDWéérﬂﬁﬁd BRREF 104 Ghd frﬁ@?%_roéfitﬂé fs%&ﬁ@léhﬂs,loo can be
carthing onitoR 104 E1L B4 atei NG PRORY BBl FQUS: B A A AE o B8 Jdeuum
R G DR AT e e L e
current transformen}2Qumear t hi ng swi tch 104 the interior of the switchgear
5 100 can be nmade a ground potential.
The vacuumdoubl e- break t hree-positiontype switch 1 and
t he vacuumearthing switch 104 are integrated with a nol ded
solid insulator. On a |oad side of the vacuum doubl e-beak
three-position type switch 1, a current transfornmer 120 is
10 installedfor detectinganelectriccurrent fl owi ngonthel oad
side. When an excess current flows on the | oad side, it can
be detected by the current transfornmer 120.
A circuit configuration which provides breaking and
di sconnecti ng commands wi |l now be described with reference
15 toFigs. 2and3. Thesw tchgear 100i s equi ppedw t h: acomrmand
i ssuing neans 5 which is disposed on the outside of a panel
surface of the switchgear to i ssue a breaking comand and a
di sconnecting command with an operation of a normally used
push-button; andaprotectiverelay 2usedincase of energency,
20 for exanpl e, upon generation of an excess current on a | oad
side, theprotectiverelay 2 bei ng capabl e of sendi ng a br eaki ng
conmand t o t he vacuumdoubl e- break t hree-position type switch
1. The conmand issuing neans 5 can send commands to a
cl osing-to-breaking coil 7 for switching fromclosing to

25 breaking, a breaking-to- disconnecting coil 8 for sw tching



A circuit configuration which provides breaking and disconnecting commands will now be described with
reference 15 to Figs. 2 and 3. The switchgear 100 is equipped with: a command issuing means 5 which is
disposed on the outside of a panel surface of the S\/\ﬂtchgear to issue a breaking command and a
disconnecting command with an operation of a normally used push-button; and a protective relay 2 used
in case of emergency, 20 for example, upon generation of an excess current on a load side, the protective
relay 2 being Jdﬁﬁﬂlgrcﬁ%@déﬁ’nboa Hre SRR RN B8 tReS RRUUM FQIBIeYordAEEHFRE-position type

o closing 16 28 1 BAkilg oA BB B aUBRRCAIHG R & oS Aey BTG o

disconnecting, and @ closing.colp, whsrepy£losing, prealing.apd i qapestipgansrgions can be

performed. In a normal condition, the vacuum double-break three-position type switch 1 is operated with a

command proviggd Egim de1GUyPandiesng MeasmmAn BiobrasHf cpRiaiiopshilRfforesaid

push-button. In addition, the circuit of the switchgear 100 is configured to provide a command from the
protectivegelay $si@ the hisakingteniscpnnesting il pEhaswdichgear 49048 @es 40dequipped with a

circuit switch-over unit 6 for switching over between a circuit for transmission of a command from the
protective relap&sto- that ¢losing-to-breaking coil 7 and a circuit for transmission of a command from the
protective relay 2 to the breaking-to- disconnecting coil 8. The circuit
Inaddition, thecircuit of thesw tchgear 100i sconfi gured
to provide a command fromthe protective relay 2 to the
br eaki ng-t o-di sconnecting coil 8. The switchgear 100is al so
10 equippedwithacircuit switch-over unit 6 for switching over
between a circuit for transm ssion of a command fromthe
protective relay 2 to the closing-to-breaking coil 7 and a
circuit for transm ssi on of aconmand fromt he protectiverelay
2 to the breaking-to- disconnecting coil 8. The circuit
15 switch-over unit 6 is al so di sposed within the control panel
10. Thatis, i ntheexanpl ebei ngconsi dered, aconmand pr ovi ded
fromthe protectiverelay 2is sent tothe cl osing-to-breaking
coil 7 when the switch 1 is in closing position before being
swi t chedover, sot hat t hecl osi ng-t o-breakingcoil 7onlyreacts
20 and the command provided fromthe protective relay 2 becones
a breaki ng command. Then, whenthe switch 1lisinthe breaking
position after being switched over, acommand is provided from
the protectiverelay 2 to only the breaki ng-to-di sconnecting

coil 8, sothat the conmand provi ded fromthe protective rel ay

25 2 becones a di sconnecting command. The protectiverelay 2 and



15 switch-over unit 6 is also disposed within the control panel 10. That is, in the example being
considered, a command provided from the protective relay 2 is sent to the closing-to-breaking coil 7 when
the switch 1 is in closing position before being switcRed over , so that the clos ing-to-breaking coil 7 only
reacts 20 and the command provided from the protective relay 2 becomes a breaking command. Then,
when the switch 1 is in the breaking position after being switched over, a command is provided from the
protective relay/ %t BARAMS brsHKing-tBRASSoRNBEERY CAiIlNE SR RatthRCddrhmaEh@Prbvided from the
protective relay 25 2 becomes a_dis onnectéJ command. The.protective(;led y 2 and 9 the command

issuing meansSoutﬂur} th%esfrweteq SR sigHar. Efn?ﬂgrsﬁ\?i{crﬂ%elér?'fq eoo[beérﬁﬁﬁa unjt 103 N
operates so ag {009y hevARUYR RIS BEFak HresgRosition e Swileh § fom e glosing position to

the breaking position when the closing-to-breaking coll 7 receives a command from the protective relay 2

or from the commaRHhiSREING BISAN Bod N b 116 CIREIRG-EABragkiks el iURREANSHRS a breaking

command receiving means. Further, the operating unit 103 operates so as to move the vacuum
double-brgak tbreginagitian be dyre switehi 1 from de breakiag goaiontd tendissennecting position
when the breaking-to-disconnecting coil 8 receives a command from the protective relay 2 or from the
command issum@nesdns/ 8. Méladys 2the bire akmgho-cistome: ¢tegucoip 8nfeiactiobs aJ laadisconnecting
command receiving means. The 15 closing-to-breaking coil 7 and the breaking-to-disconnecting coil 8
react with the §&met EEmeed, Whé @by eekbperaginglunit 108 ¢taRshadréalingdfidiSconnecting
operation. The breaking-to-disconnecting coil 8 is adapted to react only when the vacuum double-break

three-position SEBRACH ACR!iK i B8Skind H6LifIBh: ThREIsABEpRLV i e dOurrence of a

malfunction in therevegg osf Srroneous t\;gnts er \91; gucl?rwg%%rﬂﬁi '[60_ Ehreeg iﬁmde%s_pigesmel (s)witch being not in
the breaking po&ition. b

10 type switch 1 fromthe breaking positionto the di sconnecting
posi ti on when t he breaking-to-di sconnecting coil 8 receives
aconmand fromt he protecti verel ay 2 or fromt he command i ssui ng
means 5. That is, the breaking-to-disconnecting coil 8
functions as a di sconnecting command receiving nmeans. The

15 closing-to-breaking coil 7 and t he breaki ng-to-di sconnecti ng
coil 8 react withthe same conmand, whereby t he operating unit
103 starts the breaking or disconnecting operation. The
br eaki ng-t o-di sconnectingcoil 8is adaptedto react only when
t he vacuumdoubl e-break t hree-positiontypeswitchlisinits

20 breaking position. This is for preventing the occurrence of
a mal function in the event of erroneous transfer of a comrand
to the switch despite the switch being not in the breaking
position.

A description will now be given about the inportance of

25 interlocking between the protective relay 2 and the vacuum



A description will now be given about the importance of 25 interlocking between the protective relay 2 and
the vacuum 10 double-break three-position type switch 1. On condition that the protective relay 2 and the
vacuum double-break three-position type switch 1 a'® interlocked with each other normally, in case that

an excess current flows in the system for example in the event of an accident, the current transformer 120

disposed on the load side detects the excess current and let the protective relay 2 know the flowing of the

excess currenf WREFs I GRKHEpRAEAA 190 2 Y188t dinnantd BRHK RWVEREEM double-break

three-position t){ge switch 1, thus 10 making it possible to prevcraqj:?t é}gf Es_ cess current from flowing to the
0

load siqle. on th eot%%?th%%td', \’/\?nerne{haéfe is 48Hhd %u%?ecw& . itﬁa}htgrlpcking petween the
protective rela}/r?r %Qg éjlag ivfellcg}irg %&%ggb{%kfhé?%qqﬂt@q B/ngeﬁw\}\thcpr}, |5&%|rg%%§jlble to prevent

flowing of an excess current to ad side and thus a device connected to the side cannot be

protected propgslyrdINEYETarR, #43 H69esE3aN (e chesk ReNURRIY MORNER the Prelrglivg relay 2 and the

vacuum double-break three-position type switch 1 are normally interlocked with each other or not. 20A
descriptios wilf apveogngiven ahms svamragedureddiaeintertackingrieshiot thenpraeative relay 2 and the

vacuum double-break three-position type switch 1. The state before starting the interlocking test is in a
normal energie&td state@rskdnogiectrec bigadl swhecht s @ cosnimaaepaesded dromriheand

| et theprotectiverel ay2knowt hefl owi ngof t heexcesscurrent.

\Wher eupon, the protective relay 2 issues a command to break

t he vacuum doubl e-break three-position type switch 1, thus

10 meking it possibleto prevent the excess current fromfl ow ng
totheloadside. Ontheother hand, whenthereis sonmetrouble
inconnection wth interlocking between the protective rel ay
2 and the vacuum doubl e-break three-position type switch 1,
it is inpossible to prevent flowi ng of an excess current to

15 theloadsideandthus adeviceconnectedtothel oadsidecannot
be protected properly. Therefore, it is necessary to check
periodically whether the protective relay 2 and the vacuum
doubl e-break three-position type switch 1 are nornally
interl ocked with each other or not.

20 A description will now be given about in a procedure of
aninterlockingtest for the protective relay 2 and the vacuum
doubl e- break three-position type switch 1. The state before
starting the interlockingtest isinanormal energized state
and an el ectric signal, which is a conmand provi ded fromthe

25 protectiverelay 2, istransmtted to the closing-to-breaking



25 protective relay 2, is transmitted to the closing-to-breaking 11 coil 7. If an excess current flows in such
a state, an electric signal as a command provided from the protective relay 2 is transmitted to the
closing-to-breaking coil 7, thereby the coil 7 reacts bised on the commandandthe operating unit 103
operates . 5 Consequently, a breaking operation is performed. In the interlocking test, first of all, the
vacuum double-break three-position type switch 1 is moved to the breaking position to break (cut off) the

electric curren€ OfHe bredkingtENfiRASLi4508R  HiS BNfeli8 SHCRoRSIR! SrofeR RISy @, but is 10 an

di breaki d ided f th d issui 5 on the bagis of ti f th
push-button. N e Grcdht 6P B BEPRU RESHREHRLTS S} 6! GHEuit ShAh DveR unit 6 so that an

clecto siunal praYGRITam 1 EECHNe 1HV2 [ KARFIIIEd {0 1 hpisaking:tpssconnecting coi

in the vacuum double-break three-position type switc er switching over the circuit, a command

provided from #ERIQAISBEIEKN this drniad dq Riedpyerkingrip MScatesHeg £08S to move the

vacuum double-break three-position type switch 1 from the breaking 20 position to the disconnecting
position. 5 Thefekeuig dgscriptinreisnon Mpwided apoutsthegariertsdcapahle akbeing checked by

the above interlocking test. First of all, with the command issuing means 5 which issues a breaking or
disconnecting icotranbndiiyniget pash-blittosit 2 tiset Inorhiadlyy dveivacdombtieulbledadeak three-position
ype 12 three-positiontype switch1is novedtothe breaking position
to break (cut off) theelectriccurrent. The breaki ng conmand
issued this time is not fromthe protective relay 2, but is
10 an ordi nary breaki ng command provi ded fromt he command i ssui ng
means 5 on the basis of operation of the push-button. Next,
the circuit of the gearswitchis switched over by the circuit
swi tch-over unit 6 so that an electric signal provided from
the protective relay 2 is transmtted to the
15 breaki ng-to-di sconnecting coil 8 in the vacuum doubl e- br eak
three-positiontypeswitchl. After switchingover thecircuit,
a command provi ded fromthe protectiverelay 2is transmtted
to the breaking-to disconnecting coil 8 to nove the vacuum
doubl e-break three-position type switch 1 fromthe breaking
20 position to the disconnecting position.
The follow ng description is now provi ded about the
contents capabl e of being checked by the above interl ocking
test. First of all, with the command i ssuing nmeans 5 which

i ssues a breaki ng or di sconnecti ng command by t he push-button

25 used normally, the vacuum doubl e-break three-position type



switch 1 is moved to the breaking position to break the electric current. By so doing it is possible to make
sure that the closing-to-breaking coil 7 can receive a command fromthe command issuing means 5 in a
normal manner and that the operating unit 103 can Jpzerform the breaking operation in a normal manner
upon receipt of the command. However, such a test is conductedusing an ordinary breaking command,
and with this test alone, it is impossible to make sure whether a normal command is being sent from the
protective rela§'y. U9nlthis BRWSSHIRH Sthe &35t AREFsWiteRiRG BV &Ahé RE&IIESY the circuit

itch- it 6, d proyided from the protective relay 2 js t itted to t
orealding -GG EA1 540 08 the vt Y bbb AP Re e i duibaR iy Guitch 1 rom the

breaking 15 pOgIian 10 0 isconnening posiian Wb DI 83t i #PEHG Jo ke sure that a normal

command IS sent from the_protectlve_  the breaking-to- onnecting col and that the ope_rating
unit 103 can pege(nthe.dishenesing Rperatioeneienally R ePaRtRIdhgiGamgmang- 20According to

the first breaking operation test, it is possible to make sure that the closing-to-breaking coil 7 can receive

a commary fram3heaaopemneodisshngmeeans§ sphamarmeh Manneband thas e ppgsating unit 103 can
perform the breaking operation in a normal manner upon receipt of the command. 25 According to the last

disconnecting opeeatinaesthbasetrandl3 tHevepenaticn ol the gedtestivenelamy 2ditis pgssible to make
sure that the protective relay 2 sends a normal command to the breaking-to-disconnecting coil 8 and that
the operating @#it A10d Ea@i YefarakiigduommRetRNeperdtibn i & heshaphfiitherd § Ugon receipt of the
command. As noted above, the protective relay 2 and the command issuing means 5 output the same
electric signal; AMPER BloRihg-{RERSKNG VEF 7NGTd 3RS /BKiIAGTBRISbARRLIAG 6B react with the
same commar}d. B ?Hdin@SI{Ch tconditionF the protective relay 2 can send a 10 normal command also
to the closing- or-Breakn?g ofl 7 and'it id ugP’a eed that the operating unit 103 performs the breaking

operationy gormally whign thesClaaaniorbreakinget it 6 reCelas e GRIMRANY over the
circuit by thecircuit switch-over unit 6, a command provi ded
fromthe protective relay 2 is transnmitted to the
br eaki ng-to-di sconnecting coil 8 to nove the vacuum
doubl e-break three-position type switch 1 fromthe breaking

15 position to the disconnecting position. Wth this test, it
is possible to make sure that a normal command is sent from
the protective relay 2 to the breaki ng-to-di sconnecting coi l
8 and t hat the operating unit 103 can performt he di sconnecti ng
operation normally upon recei pt of the command.

20 According to the first breaking operation test, it is
possi bl e to make sure that the cl osi ng-to-breaking coil 7 can
recei ve a command fromt he command i ssui ng neans 5 in a nor mal
manner and t hat t he operating unit 103 can performt he br eaki ng
operation in a normal manner upon receipt of the conmand.

25 According to the | ast di sconnecting operation test, based on



With the construction described above, in the switchgear 15 provided with a three-position type switch
having both breaking and disconnecting functions, an interlocking test for the protective relay 2 and the
three-position type switch can be done by foIIowingltﬁe above procedure. In this embodiment,
reference although has been made above 20 to the double-break switch as an example, it goes without

saying that no limitation is made thereto. Although the switch in this embodiment uses vacuum
insulation or sbEiREGEEADH L &h ERGAPRL B hYEsERt MUentibh isSappRSARESIsD BB 4Switch using, for

example, 25 air insulgtion oy gas insulation or‘%a] combinatign thereof V\fith 14 vacuum insulation or solid

insulation. I§H|[t.ﬁetr E?)tret, 15 tRISCA Rbbhtieh ,.I%)fe. eRce Sftl?of]@lrl s Bgmﬂgdteoab%e'to the case
where the prolgiiyg (RIS, 3 agrdng, GAIMAN Is34ing MRS PURE Hig.pame glegliy signal S and
nd the brea [ col

. n )
where the closing-to-breéaking coll 7 a ing-to-disconnecting react'with the same

command, this igeha'yays GSsEAEaINsAAhaE Loy dRsINgri0hreaAKING &OHel afthner

breaking-to-disconnecting coil 8 can react with any signals provided from the protective relay 2 and the
commandslO igpding @e@inst5.df utther cib gresIvithpgt Rayieg Hisdve, limitationds #aade éo the electric
signal, but there may be used any other type of signal; for example, optical communication may be used.
In the case of thed sgNeaplédthie sigmahod ¢caamarg nasex@lanedw@bove imaims anebodintent, it suffices for
both 15 closing-to-breaking coil 7 and breaking-to-disconnecting coil 8 to react with one command. Thus,
it is not neces ShANB pr@fide fheegAPPld Btiral BoBSkicEbrtdquiredntdrithe reaction. This is more

advantageous because the reduction of cost can be attained.
br eaki ng-t o-di sconnecting coil 8 react with the sane command.

By addi ng such conditions, the protective relay 2 can send a
10 normal command al soto the closing-to-breaking coil 7, andit
i s guaranteedthat the operatingunit 103 perforns the breaking
oper ationnormal | ywhenthecl osi ng-to-breakingcoil 7receives
t he command.
Wth the constructi on descri bed above, i nthe swtchgear
15 providedwithathree-positiontypesw tchhavingboth breaking
and di sconnecting functions, an interlocking test for the
protective relay 2 and the three-position type switch can be
done by follow ng the above procedure.
I nthisenbodi ment, reference al t hough has been made above
20 tothedoubl e-break switchas anexanple, it goesw thout sayi ng
that no limtation is made thereto.
Al t hough the switch in this enbodi nent uses vacuum
insulation or solid insulation as an exanple, the present
invention is applicable also to a switch using, for exanple,

25 air insulationor gas insulationor aconbinationthereof with



15 Claims 1. A switchgear comprising:
disconnecting functions;
to the switch;

a cable for the &IPNIof BRREAL et fr& the dWiseH & h9Bad side. 15

10

15

Furthernmore, in this enbodi nent, reference although has
been made above to the case where the protective relay 2 and
t he command i ssuing nmeans 5 output the same el ectric signal
and where the closing-to-breaking coil 7 and the
br eaki ng-t o-di sconnecting coil 8 react with the sane command,
t hi sisnot al ways essenti al i nsof ar as bot hcl osi ng-t o- br eaki ng
coi | 7 and br eaki ng-to-di sconnecting coil 8 canreact with any
signal s provided fromthe protective relay 2 and t he comand
i ssuing neans 5. Further, it goes w thout saying that no
[imtation is made to the electric signal, but there may be
usedany ot her t ypeof si gnal ; f or exanpl e, opti cal communi cati on
may be used. Inthecaseof thesaneelectricsignal or command
as expl ai ned above in this enbodinent, it suffices for both
cl osi ng-to- breaki ng coil 7 and breaki ng-to-di sconnecting coil
8toreact withonecommand. Thus, it isnot necessarytoprovide
for exanple plural constructions required for the reaction.
This is nore advant ageous because the reduction of cost can

be att ai ned.

a three-position type switch having breaking and

a protective relay adapted to provide a breaking or disconnecting command
a switch-over unit for switching ovEl between the case where the command provided
from the protective relay is a breaking command and the case where the command provided from 10 the
protective relay is a disconnecting command; a bus bar for the supply of electric power to the switch; and



2. The switchgear according to claim 1, further comprising a current transformer to measure an electric
current flowing to the load side of the switch. 203.The switchgear according to claim 1 or claim 2, wherein
the switch is vacuum-insulated and includes two pa#_é of fixed electrodes and movable electrodes. 4.The
switchgear according to any one of claims 1 to 3, further 16 a breaking command to be provided to the
switch, a disconnecting command receiving means adapted to receive a disconnecting command to be
provided to the MifH® command issuing means adapted to provide commands to the breaking
command receiying 5,means and the disconnecting command receiving means, a first circuit wherein a
command provix'ed fon? the B%&%%{ivg?gﬁv ig'd?g\'/ided to the breaking command receiving means , and

a second circuit whereip iﬂ(é%mé%%gq pg%viigiagrogwtpgrpr%qﬁtwg rglayis; %r%%vgq]e(g to the disconnecting

command receiving means, an where e protective relay provides commands to the breaking
command recejyvinggmeansianyl thadiscgpaecting command receiving means, and the circuit switch-over
unit switches over between the first circuit wherein a command provided from the protective relay is

provided tg the breakingconamaindg eceivayy atepieantd pihe/seeonrd Biredkwiprein a command
provided from the protective relay is provided to the disconnecting command receiving means, thereby
the switchgeardisszooTiigeced ng svwioheove t lmetiveersibe cdise where the command provided from the
protective relay is a breaking command and the case where the command provided 20 from the protective
relay is a disconnectitbineafy. o5 Tial switeigsd Aekdrath@ e Eldet 2eRhctéin, aase

where the command provided fromthe protective relay is a
br eaki ng command and t he case where t he command provi ded from
10 the protective relay is a disconnecting command,
a bus bar for the supply of electric power tothe switch;
and
a cable for the supply of electric power fromthe switch
to a | oad side.
15
2. The swi t chgear according to claim1, further conprising
a current transformer to neasure an electric current fl ow ng

to the | oad side of the sw tch.

20 3. The swi tchgear according to claiml1 or claim2, wherein
the switchis vacuumi nsul ated and i ncl udes two pairs of fixed

el ectrodes and novabl e el ectrodes.

4. Theswi t chgear accordi ngtoanyoneof clainms1to3, further

25 conpri singabreaki ngcomrandr ecei vi ng means adaptedtorecei ve



disconnecting command receiving means is configured to react with a command provided from the
protective relay or the command 25 issuing means only when the switch is in a breaking position. 17 6.
The switchgear according to claim 4 or claim 5, whéfein the protective relay and the command is suing
means is configured to output the same command. 5 7. The switchgear according to any of claims 4 to
6, wherein the breaking command receiving means and the disconnecting command receiving means is
configured to rRAEEAHh FICOMRNDhHRET 281 48 hhOARASHHIAG et eSO RGCA iPtective relay and
a three-position type switch in a switchgear, the switchgear comprising a three-position type switch having
oreaking and SOUTARLAE AR BaLTS IRE oy BRI LR 8 S8 E BFo4i iy or
disconnecting ?8%%8@8 E}be r@”ﬁ\‘}ﬁdéabv% WFTO HXP‘? GEHPPAVCOJ FHBRHS B‘%‘C(.eht&o {Rgswitch, a cable for
rom t oad side, f

the supply of electric power e switch to a loa and a switch-over unit’for switching over

between the cage yhare B1e CoUIHBLRARRINOMES PEARCHYCI SIS EEBKING:E0 command and

the case where the command provided from the protective relay is a disconnecting command,
5 means and t he di sconnecting command recei ving neans, a first

circuit wherein a command provi ded fromthe protective rel ay
i sprovidedtothebreaki ngcomrandrecei vi ng neans, and asecond
circuit wherein a command provided fromthe protective rel ay
i s providedto the di sconnecti ng conmand recei vi ng neans, and
10 whereinthe protectiverelay provi des conmands to t he br eaki ng
conmandr ecei vi ng mneans andt he di sconnecti ngconmmandr ecei vi ng
means, and the circuit switch-over unit sw tches over between
thefirst circuit wherei naconmand provi dedfromt he protective
relay is provided to the breaki ng conmmand recei vi ng neans and
15 thesecondcircuit wherei nacommuandprovi dedfromt heprotective
relayisprovidedtothedi sconnectingconmand recei vi ng neans,
t hereby the switchgear is configured to switch over between
t he case where the comand provi ded fromt he protective rel ay
i s a breaki ng command and t he case where t he cormand pr ovi ded

20 fromthe protective relay is a disconnecting command.

5. The swi tchgear according to claim4, wherein, the
di sconnecti ng conmand recei ving neans i s configured to react
wi t h a conmand provi ded fromt he protectiverel ay or t he conmand

25 issuing neans only when the switchis in a breaking position.



the method comprising the following steps: operating the three-position type switch from a closing state to
a breaking state; after that, operating the switch-over unit so that the 25 command provided from the
protective relay is a disconnecting 18 command,; theh, in accordance with the disconnecting command
provided from the protective relay, disconnecting the three-position type switch; and through the
above-mentioned steps, testing interlocking between the protective relay and 5 the three-position type
switch in the switchgear. 9. An interlocking test method for a protective relay and a three-position type
switch in a switchgear, the switchgear comprising a three-position type switch haying hreaking and 10
disconnecting f nctigﬁg?asﬂ\do%g%%arrelgﬁ‘g a‘ﬁt%@ tI)Opr%lv?dé"b rr?r‘%:a‘f‘raloas! {5 ’ng\{}&?r?d Bommand
receiving meaps, ang & iSPPOBSLING, COMITAICLISRRINEY Cuane drsarlopd aig a fomnand is
suingmeans adapted to provide commands to the breaking com an(?recelvmg means and the
disconnecting pgnguppgtrepﬁ'@/i@igg rRgAREntNe breaking command receiving means adapted to receive
a breaking command to be provided to the switch, the disconnecting command receiving means adapted
to receivesa disconnecting command to be provided to the switch, a circuit switch-over unit for switching
over between a circuit wherein 20 a command provided from the protective relay is provided to the
breaking command rdteivivg trdeyesaanaca airduitgvheremyactonimand grovided iiteen ¢he protective relay

is provided to the disconnecting command receiving means, a bus bar for the supply of electric power to
the switch, and Becdlledst tHe sgppmnd recei ving neans and the di sconnecting

conmand recei ving neans i s configured to react with the sane
conmand.
10
8. An interlocking test nmethod for a protective relay and
athree-position type switchin aswtchgear, the swtchgear
conprising a three-position type swi tch having breaki ng and
di sconnecting functions, aprotectiverelay adaptedto provide
15 a breaking or disconnecting commnd to the switch, a bus bar
for the supply of electric power to the switch, a cable for
the supply of electric power fromthe switch to a | oad side,
and aswi tch-over unit for switchingover bet weenthe case where
t he command provided fromthe protective relay is a breaking
20 conmand and the case where the conmand provided fromthe
protective relay is a disconnecting comand,
t he met hod conprising the foll owi ng steps: operating the
t hree-position type switch froma closing state to a breaking
state; after that, operating the switch-over unit so that the

25 command provi ded fromthe protectiverelay is a di sconnecting



25 of electric power from the switch to a load side, 19  the method compris ing the following steps :
under a condition such that the circuit switch-over unit sets the circuit wherein the command provided
from the protective relay is provided to the breakingléommand receivingmeans , is suing a breaking
command 5 to the three-position type switch by the command is suing means, thereby moving the
three-position type switch to a breaking position; thereafter, switching over to the circuit wherein the
command proH8EHBRSH thB§Stoté iREFQAF R BRoVHES thRe HiSCHREG Y S0 MPIERA feceiving means
by the circuit 10 switc '(?V r unit End therelr)(ry Issuing 1';1 discodmectinﬁ comman%to the three-position type

switch by the [?rro?é(ét relé)?,rfhia @D}P VA éltl)(é: tﬁr%eqﬁf'%i bﬁ%%‘ QitcA%o! ais connecting position;
and through ths,ghavesmentoned leps, PIRg IniRACFNGLBRMSE s PLCsslit e gRigy and the 15
three-position type switch in the switchgear.

steps, testing interlocking between the protective relay and

5 the three-position type switch in the sw tchgear.

9. An interlocking test nethod for a protective relay and
a three-position type switch in a swi tchgear, the sw tchgear
conprising a three-position type switch having breaki ng and
10 disconnectingfunctions, aprotectiverelay adaptedto provide
conmands to a breaki ng command recei ving neans and a
di sconnecti ng command recei ving neans described later, a
conmandi ssui ngneans adapt edt o provi decomuandstot hebr eaki ng
command r ecei vi ng means andt he di sconnecti ng command r ecei vi ng
15 nmeans, the breaki ng conmand r ecei vi ng neans adapted to receive
a breaking conmand to be provided to the switch, the
di sconnecti ng command receiving nmeans adapted to receive a
di sconnecti ng command to be providedto the switch, acircuit
swi tch-over unit for switching over between a circuit wherein
20 a command provided fromthe protective relay is provided to
t he breaki ng conmand recei ving nmeans and a circuit wherein a
conmand provi ded fromthe protectiverelay is providedtothe
di sconnecti ng command r ecei vi ng means, a bus bar for t he supply
of electric power to the switch, and a cable for the supply

25 of electric power fromthe switch to a | oad side,



10

15

19

t hermet hodconprisingthefol | owi ngsteps: under acondi tion
suchthat thecircuit swtch-over unit setsthecircuit wherein
t he conmand provi ded fromthe protectiverelay is providedto
t he br eaki ngconmandr ecei vi ngneans, i ssui ngabr eaki ng command
tothethree-positiontype sw tchbythe conmandi ssui ng neans,
t hereby noving the three-position type switch to a breaking
position; thereafter, switching over to the circuit wherein
t he conmand provi ded fromthe protectiverelay is providedto
t he di sconnecting command recei ving neans by the circuit
swi tch-over unit, and t hereby i ssui ng a di sconnecti ng conmand
to the three-position type switch by the protective rel ay,
t hereby novingthethree-positiontypesw tchtoadi sconnecti ng
posi tion; and through the above-nentioned steps, testing
i nterlocking between the protective relay and the

t hree-position type switch in the sw tchgear.



