1 TITLE OF THE | NVENTI ON: DI STRI BUTI ON SW TCHGEAR DESCRI PTI ON OF THE

I NVENTION: 5 Field of the invention: The present invention relates to

di stribution switchgear, and nore garticularly to distribution swtchgear
in which a circuit breaker, a current transfornmer, a zero-phase-sequence
current transformer and so on are disposed in series. 10 Background Art: One
- exanpl e of distribution swtchgear is a unit conprised of a circuit

br eakeriree cop resnt tiamefpomer (CT) and a zero- phase-sequence current
transfornmer which are connected 15 in series, where the unit noves on a rai

or tr“b%%iﬁIéﬁf¥6ﬁ'%ﬁTTéHéﬁﬂéiage I's housed in a power distribution panel in

a way It can be drawn out fromthe power distribution panel (for
exanpl e, see Patent Docunents 1 and 2). [Patent Docunent 1] JP-U No. H7-11813
20 [Patent Docunent 2] JP-A No. 2003-189422 SUMVARY OF THE | NVENTI ON: Since
the conventional distribution switchgear is conpact and features good

mai nt HFHRIFTION OB THE (INGRFIGNit i ng 25 distribution switchgear, it has

been used in various systens. 2 It has been found fromits use in various
sys$t erslelvhtoff hthe invention:

Thepresent inventionrelates todistributionswitchgear,
and more particularly to distribution switchgear in which a
circuit breaker. a current transformer, & zero-phase-sequence
current transformer and so on are disposed in series.
10
Background Art:
One example of distribution switchgear is aunit comprised
of a circuit breaker, a current transformer (CT) and a
zero-phase-sequence current transformer which are connected
15 in series, where the unit moves on a rail or the unit placed
on a carriage is housed in a power distribution panel in a way
that it can be drawn out from the power distribution panel (for
example, see Patent Documents 1 and 2).
[Patent Document 1] JP-U No.H7-11813

20 [Patent Document 2] JP-A No. 2003-189422

SUMMARY OF THE INVENTION:
Since theconventionaldistributionswitchgear iscompact
and features good maintainability as a unit constituting

25 distribution switchgear, it has been used in various systems.




di stribution switchgear has to be inproved in several points. The first
point to be inproved is as follows: in the conventional distribution

swi tchgear, although a 5 zero-phase-sequence current transformer is |ocated
on the load side of the circuit bréaker to detect a ground fault on the

| oad side of the circuit breaker, there is no nmeans for ground fault
protection of the whole | oad side including a circuit breaker |ocated on

the porerh&sinpéen StSen@f fEbf 16s 2850- DhasLr SOQHCHESLEHE T ERAL L £RAST Or mer .
Besi des, there is roomfor inprovenment to assure mmintainability of a

busbarg @poﬂmst‘,}l%%e(#rshag%ib%n?_g?%g%tﬁgf&\rs Iage(;?lgﬁ gd service life

of the distribution s chgear; ere I'S not or its user as
the case 15 stands .now.., Th rresent inventjon h een made hased on the
above cir cirrﬂ;et ﬁfesst AU gtcgb‘ieecltmqrso‘f p’rsb\ﬁ%lgts Vﬁ’ri’orbtabeh swi t chgear
whi ch not only protects the whole |oad side including a circuit breaker

agai nsEORFeRpkPHak | dks E ik Eon el trhgea¥ i onl BoWghg® and thus i ncreases

reliability but also can achieve | abor saving in maintenance and a | onger
sebvi czerefphaseo- se@uenize gudirenti titan ofosmer disgearatdnd on thefleatls t he whol e
| oad side including a circuit breaker against ground faults to w den the

prot ecdidd dRNGR Aitddia PRedke aRSEetdct &5 gireuhabifhullx aAdtBan achi eve
| abor saving in maintenance and 3 |onger service life.
load side of the circuit breaker, there is no means for ground
fault protection of the whole load side including a circuit
breaker located on the power supply side of the
10 zero-phase-sequence current transformer.

Besides, there is room for improvement to assure
maintainability of a busbar connected with the distribution
switchgear and extended service life of the distribution
switchgear; therefore, it is not ideal for its user as the case

15 stands now.

The present invention has been made based on the above
circumstances and its object is to provide a distribution
switchgear whichnot only protects the whole load side including
a circuit breaker against ground faults to widen the protection

20 range and thus increases reliability but also can achieve labor
saving in maintenance and a longer service life.

To provide a distribution switchgear which protects the
whole loadside includingacircuit breakeragainst ground faults

to widen the protection range and thereby increases its

25 reliability and can achieve labor saving in maintenance and




BRI EF DESCRI PTION OF THE DRAWNGS: Fig. 1 is a longitudinal sectional view
of a distribution 5 switchgear according to a first enbodi nent of the
present invention. Fig. 2 is a front view showi ng the distribution
switchgear shown in Fig.1 accordind to the present invention. (Fig. 3] is a
partially sectional perspective view showing the 10 distribution sw tchgear
shown in Fig.1l according to the present invention. Fig. 4 is an enlarged
per spechhyer VEEWr 56OWM il @ Mai n busbar part constituting the distribution
swi tchgear shown in Fig.1 according to the present invention. 15 Fig. 5 is
a general connection diagramof the distribution swtchgear shown in Fig. 1
according to the first enbodinent of the present invention. Fig. 6 is a

| ongi tudj nal ' Vj | I bution sw tchgear according to a

secon L@%d?ﬁéﬁi%ﬁ%meéémn&iw‘%bem ion. Fig. 7 is a |ongitudinal
sectional view of a distribution swtchgear according to a third enbodi nent
of the preséhy. 1 h§enippgitpignad sectiepmbidlewofiredissnibuideam of a
distribution 25 switchgear according to a fourth enbodi nent of the present
4 5 nvent toingedr gacdording gemed af i xonnaoibodimenbgofintind pesently of panel s

invention.

Fig. 2 is a front view showing the distribution switchgear
shown in Fig.l according to the present invention.
[Flg. 3]} is a partially sectional perspective view showing the

10 distribution switchgear shown in Fig.1l according to the present

invention.

Fig. 4 isanenlarged perspective view showing amain busbar
part constituting the distribution switchgear shown in Fig.l
according to the present invention.

15 Fig. 5 is a general connection diagram of the distribution
switchgear shown in Fig. 1 according to the first embodiment
of the present invention.

Fig. 6 is a longitudinal sectional view of distribution
switchgear according to a second embodiment of the present

20 invention.

Fig. 7 is a longitudinal sectional view of a distribution
switchgear according to a third embodiment of the present
invention.

Fig. 8 is a general connection diagram of a distribution

25 swiltchgear according to a fourth embodiment of the present



as distribution switchgear according to a fifth enbodi nent of the present
Invention. 5 Fig. 10 is a perspective back view of an array of panels as
the distribution switchgear shown in Fig. 9 according to an enbodi nent of
the present invention. Fig. 11 is a4general connection di agram of a
distribution swtchgear according to a sixth enbodi nent of the present 10
I nvention. Fig. 12 is a general connection diagramof an array of panels as
di striburéwrien t chgear according to a seventh enbodi nent of the present

invention Description of Reference Nunerals: 15 1...Housing, 2.. .Partition
plate, .. pff! biid 8gdlbdbd cénnect FoHhRAGREHO aF-ray\BE ar room
6 Cabl e roo% 9 rgt ethI: ven%%nt ro %I t, Qh Vaguum @F‘?%Elgt br eaker,
nt tra sforne ase se cunrent tra sforner
%F&e Seru bR Tt copgans Al SO RIS %gzﬁff HdEhment 885 ' [T
busbar Branch busbar, 23. ..Cable sealing end, 24 ... Cable

25. (EﬂﬁmRﬁqqﬁP?eﬁqﬁ?Eﬁ1°n26 Cbnnecting terminal,27...Air disconnection
bushing, 28...Air disconnection bushi ng, 29...Branch busbar, 30...Branch
busbar, 31.Eigoonfedsi agexspechklve Imck Alew26f din cormrasctofopabedki ng,
33...Connecting termnal, 34...Air 5 disconnection bushing, 35 ...
Connecdd nthd BT i Bt LorlCawIthgeMshdwm .in Pigconnaetbidipg to

81la. .. Di sconnector,

an embodiment of the present invention.

Fig. 11 is a general connection diagram of a distribution
switchgear according to a sixth embodiment of the present

10 invention.

Fig. 12 is a general connectlion diagram of an array of
panels as distribution switchgear according to a seventh
embodiment of the present invention.

Description of Reference Numerals:

15 1...Housing, 2...Partition plate, 3...Partition plate,
4...Equipment room, 5...Main busbar room, 6...Cable room,
8...Protective control unit, 10...Vacuum circuit breaker,
11...Current transformer, 12...Zero-phase-sequence current
transformer, 13...Surge absorber, 14...Equipment unit,

20 20...Main busbar, 21...Link busbhar, 22...Branch busbar,
23...Cable sealingend, 24...Cable, 25...Connecting terminal,
26...Connecting terminal,27...Air disconnection bushing,
28...Air disconnection bushing, 29...Branch busbar,
30...Branch busbar, 31...Connecting terminal, 32...Air

25 disconnection bushing, 33...Connecting terminal, 34...Air



81...Voltage transformer, 82...Lightning protector, 84...Auxiliary link
busbar. 5 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS: I n an exanpl e
of the switchgear of the present invention, an equipnment room4 and a nain
busbar room5 are forned in a distPibution panel housing 1 on its front
side and on its back 10 side respectively by partitioning; in the equi pnent
room4, equipnment units 14, each conprised of a vacuumcircuit breaker 10,

a cur rééconmest Domesusiindg, tHe. | coshisdclei v tlisbaacuzen . oComhbh br eaker 10
and a zero-phase-sequence current transformer 12 on the power supply side of

the vagdut) Caé CUldisdontdERies gdrt @Y E! IpLAboyndbeppsed; and in the main
busbar room 5, a solid-insulated nmain busbar 20 di sposed al ong the housing

|'s wigth di Oé'o ch -1 nsgy at l.i n éﬁg}?r %% onnected with the
mai n bﬁbh&%ﬁg i%g%lé%éep %/&9%51' one" si d)'ég%?ljfi 9%11;3 %]?’equi prent units 14
and solid-insulated branch busbars 20 29, 30 connected with the other side
of t heBbquiPrehtiamy 1 sinkK PuFRATY sposed. In order to achieve the above
object, distribution swtchgear according to the present invention is
characterized in that an equi pnment room and a nain busbar room are forned
25 in a distribution panel housing on its front side and on its 6 back side
respe @ETAINVERDESCRIRTION IQF THE (HREFERRED'EENBORIMENT®UI pnment units, each
conprised of a circuit breaker, a current
In an example of the switchgear of the present invention,
an equipment room 4 and a main busbar room 5 are formed in a
distribution panel housing 1 on its front side and on its back
10 silde respectively by partitioning; in the equipment room 4,
equipment units 14, each comprised of a vacuum circuit breaker
10, a current transformer 11 on the load side of the vacuum
circuit breaker 10 and a zero-phase-sequence current
transformer 12 on the power supply side of the vacuum circuit
15 breaker 10, are vertically disposed; and in the main busbar
room 5, a solid-insulated main busbar 20 disposed along the
housing 1's width direction, a solid-insulated link busbar 21
connected with the main busbar and connected with one side of
eachof theeguipmentunits 14 andsolid-insulatedbranchbusbars
20 29, 30 connected with the other side of the equipment units
14 are disposed.
In order to achieve the above object, distribution
switchgear according to the present invention is characterized

in that an equipment room and a main busbar room are formed

25 1in a distribution panel housing on its front side and on its




transforner on a load side of the circuit breaker and a zero-phase-sequence
current transformer on a power supply side 5 of the circuit breaker, are
vertically disposed; and in the min busbar room a solid-insulated main
busbar di sposed along the housing' § width direction, a solid-insulated Iink
busbar connected with the main busbar and connected with one side of each
of the equipnent units and a solid-insulated branch busbar 10 connected with

the othgek Pidr pbspachivbly sy Faytmﬁmehmg'& tin 8he &$ ¢ r@omcharacterized
by conprising an array of panels disposed side by side. in a housing which

are a fi - | i s L0 usgdnef a circuit
breakeé#ﬁ%m%??gﬁttgt'r%%?gﬁn rig%ﬁa%;%dﬂ;@dgégﬁt‘aﬁg%gr?gwt B(reeaker 15 and
azer o-phasez sequence_c rr‘gnt.&ran farmer, on a_ power supglﬁ side of the

ci rcui FrRPEEREPCR @ \Rr 194 FH9%i @hokRe, CHESRED BT CHERE 2R Bhi ch an

equi pment unit conprised of a circuit breaker, a current transforner on a

| oad sFRfEC PR aAFR- $AReREe FUEIRAL tEaRE EOTRe Y ONph ROV TR 8188 r ent
transfornmer on a power supply 20 side of the circuit breaker, and a voltage
t r snsfaf mMgre wixcuitabmegkev,0ldray oentdmsfldyndd spos edgr @ndalilny thesposed, and
a third panel in which a voltage transformer unit having a voltage

t r ansfmy 1 bugbdrarbodiaNsOVi g 0heGl @t edithih BusBaRNELéFYsalallonfgavi ng a
di sconnector are vertically disposed, wherein these 25 panels are

o) STy, 2 R0 S 00 S SRt mmsetugbaBo e
side Oc];ofr"lié:chté)& v}it{% %plietnsla H%usbar and connected with one side of
each of the equipment units and a solid-insulated branch busbar
10 connected with the other side of each of the equipment unit
are disposed, or characterized by comprising an array of panels
disposed side by side in a housing which are a first panel in
which two equipment units each comprised of a circuit breaker,
a current transformer on a load side of the circuit breaker
15 and a zero-phase-sequence current transformer on a power sﬁpply
side of the circuit breaker are vertlcally disposed, a second
panel in which an equipment unit comprised of a circuit breaker,
a current transformer on a load side of the circuit breaker
and a zero-phase-sequence current transformer ona power supply
20 side of the circuit breaker, and a voltage transformer unit
having a voltage transformer are vertically disposed, and a
third panel in which a voltage transformer unit having a voltage
transformer and a lightning protector and a disconnector unit

having a disconnector are vertically disposed, wherein these

25 panels are interconnected by a solid-insulated main busbar




a branch busbar connected wth the other side of each of the wunits. 5 To
provide distribution switchgear which protects the whole | oad side
including a circuit breaker against7ground faults to widen the protection
range and thereby increases its reliability and can achieve | abor saving in
mai nt enance and |onger service life. 10 An equi pnent room4 and a main
busbar room5 are fornmed in a distribution panel housing 1 on its front

si de alikpeséd albagkheshéles1egpewtdvaldt dactdar, 4 soliidginsalhltedequi pment
room4, equipnent units 14, each conprised of a vacuumcircuit breaker 10,

a_cur refix s dBinebk o Wiiltd baadsshdeopleddle oGHEN Nk CREQUI t breaker
10 and a zero-phase-sequence current transforner 12 on the power supply side

of the i i r g a v %' q%% ' d; in the main
busbar® rooﬁ1g$u%&%5ffggﬁggﬁﬁgté tﬁa?ﬁeﬂﬁé %? a%?%%%%b éFo%gethe housi ng
1's width direction, a solid-insulated Iink busbar 21 20 connected with the
mai n BRbEF - and connected with one side of each of the equi pnent units 14
and solid- insulated branch busbars 29, 30 connected with the other side of
thé edig mrowidemidis tribuirionisspdahdean: dvidgin rogeditst thieuwhohesw t chgear
in the present 25 invention, since a zero-phase-sequence current
t ransflvad@rside andlagHired ok itdon o e akegphgainde giroand faulltsbr eaker
constituting an equi pnent unit, the whole | oad side including
to widen the protection range and thereby increases its
reliability and can achieve labor saving in maintenance and
longer service life.
10 An equipment room 4 and a main busbar room 5 are formed in a
distribution panel housing 1 on its front side and on its back
side respectively by partitioning; in the equipment room 4,
equipment units 14, each comprised of a vacuum circuit breaker
10, a current transformer 11 on the lcoad side of the vacuum
15 circuit breaker 10 and a zero-phase-gsequence current
transformer 12 on the power supply side of the vacuum circuit
breaker 10, are vertically disposed; and in the main busbar
room 5, a solid-insulated main busbar 20 disposed along the
housing 1's width direction, a solid-insulated link busbar 21
20 connected with the main busbar and connected with one side of
eachof theequipmentunits 14 andsolid~insulatedbranchbusbars
29, 30 connected with the other side of the equipment units
14 are disposed.

According to distribution switchgear in the present

25 invention, since a zero-phase-sequence current transformer is




the circuit breaker can be protected against ground faults to w den the
protection range and thereby increase reliability, 5 and al so since a
solid-insulated nmain busbar is housed in a main busbar room separate from
an equi pnent room housing equi pren units, |abor saving in maintenance and
| onger service |life can be achieved. Next, distribution sw tchgear
according to enbodinents to of the present invention will be described

r ef er rigght&d dsrVEE Spowd i didp Boti dTedkt |a Rk OScudlt tvrdaiedew di stri bution
swi tchgear according to a first enbodi nent of the present invention, in

whi ch Hist deut fagt a'nOQ@ﬁigﬂéﬁéﬂu%} k@RAYHhYLEY $da %iif%lfer 'iHlT;'ihﬁﬁlnav"i tchgear i5

according to an enbodi nment of the I nvention, Fig. Is a front “view of it,

Fi g. | S ar.tiall ectional perspective vie of 1 di-stribution

oo t i P ARB PretiBE AR BT nPRLRREeh MSathiti i DR I Foent fon, Fig.
4 is an, enl arged perspective view showing a main busbar of _the distribution
swi t cYERD JNGWRTOBerRipPgrande &t FheFaly dRCERBSE FehiaBLiihE i nventi on,
and Fig. 5 is a general connection diagram of distribution swtchgear

acéor dindy alsasigsodi sodt dofinished aitede maiton bulshalE gs hotsed 8n ahe inside of
a housing | of the distribution switchgear is partitioned by partition

pl at esnaddin dubdhatodn sedfaais FRoM D @aul prier®i fodi ShRisiem 5 and a

cable room6 are 9 forned in order fromthe front side (right in the
T gur Qqu e SOANRLE D 1G0T sdv i 1A md dfHUn&Oha dryd¥ Q¥kgedeon the front
life can be achieved.
Next, distribution switchgear according to embodiments
10 of thepresentinventionwillbedescribedreferringtodrawings.
[First Embodiment]
Figs. 1 to 5 show distribution switchgear according to
a first embodiment of the present invention, in which Fig. 1
is a longitudinal sectional view of distribution switchgear
15 according to an embodiment of the invention, Fig. 2 is a front
view of it, Fig. 3 is a partially sectional perspective view
of the distribution switchgear shown in Fig.l according to an
embodiment of the invention, Fig. 4 is an enlarged perspective
view showing a main busbar of the distribution switchgear shown
20 1in Fig. 1 according to an embodiment of the invention, and Fig.
5 is a general connection diagram of distribution switchgear
according to an embodiment of the invention.
InFigs. 1to3, theinsideofahousinglof thedistribution

switchgear is partitioned by partition plates 2, 3 so that an

25 equipment room 4, a main busbar room 5 and a cable room 6 are



of the housing 1 in an openabl e/cl osable manner. A digital protective
control unit 8 is nounted on the door 7. A back 5 door 9 is provided on the
back of the housing 1 in an openable/closable nanner as shown in Fig. 1.

I nsi de the equi pnment room 4, equipnént units 14 are disposed vertically,
where they are conprised of vacuumcircuit breakers (VCB) 10 arranged side
by side along the width direction 10 of the housing 1 (orthogonal to the
paper forreddnobrieg. fiyom ther Feahttybdes f(arigeyts iHHhe Fligure)i.dellsr espectively
on the load side of the vacuumcircuit breakers 10, zero-phase-sequence

cur r erdhdwreNsf FOEEEr 6 ahdF) dFmAviag8e 7 asPgebirvakil o thikerpener supply
side of the vacuumcircuit breakers 10, and surge 15 absorbers (SA) 13 for

protectd 'ng.t Xt ef aE[ \lmat?é(]{ ' ﬂﬁéqﬁﬁ 9. ») q equi pnent
units &14%(:1};1%21-@% rna‘gml our? b Q é{l:}]ié@‘ﬁlzdrﬁ 0 el{:%]]ghsl?n%l right in Fig.
1) by neans of carriages 15 t their botiom and quides 16_which guide the
carri RFERLOEtivy Gﬂfb%‘g’e]edlﬂjﬁrintl%mo[“?tfﬂ & The, H99F $7i'xeﬁ B#CKkock devi ces
(not shown) and when drawi ng them frontward, they can be drawn frontward
by Sun|®K iy dsheprotidest \an dhg ack mfnbheadtPyrAng n imall es 17 on the
front of the equi pment units 14. This neans that in the worst case, the
equi prpEnatsle el gsb e avhraeest |as Stbown tin fig mkzed repl acenent tine. 10
The vacuumcircuit breaker 10, current transforner 11, and
zer 0- phase- JHURIRC & Hel @ iprieN oo, b4uilpieht units 14 are
disposed vertically, where they are comprised of vacuum circuit
breakers (VCB) 10 arranged side by side along the widthdirection
10 of the housing 1 (orthogonal to the paper surface of Fig.i),
current transformers (CT) 11 provided respectively on the load
side of the vacuum circuit breakers 10, zero-phase-sequence
current transformers (ZCT) 12 providedrespectivelyon the power
supply side of the vacuum circuit breakers 10, and surge
15 absorbers (SA) 13 for protection against external lightning
surge (see Fig. 5).
These equipment units 14 can be drawn out toward the £ront
of the housing 1 (right in Fig. 1) by means of carriages 15
at their bottom and guides 16 which guide the carriages 15.
20 These equipment units 14 are usually fixed by lock devices (not
shown} and when drawing them frontward, they can be drawn
frontward by unlocking the lock devices {not shown) and pulling
handles 17 on the front of the equipment units 14. This means

that in the worst case, the equipment can be replaced easily

25 with minimized replacement time.




constitute an equi pnent unit 14 as nentioned above are connected in series
as shown in Fig. 5. The zero-phase-sequence current 5 transforner 12 is

| ocated on the power supply side of the vacuum circuit breaker 10 and the
current transforner 11 is located h the I oad side of the vacuumcircuit
breaker 10 and the surge absorber 13 for protection agai nst external

| ightning surge is connected on the |oad side of the vacuumcircuit breaker

10 10. The opid &alcuunP B3 @GRl btéaRért @, Mdrtdertitreis fode® tyYpe Which can
cope with pl ural rated currents, contr| but| ng to increased reliability. The

openi Ngd g CLOsd 2?,%] SRl dbher &rfiu‘g eaker 10 is an

electronagnetlc oper g device c |nes 15 an e ectromagnet and a
per manent net _and ses Iubrlc ng.bearing in the sliding part of
P e e fRAREd a8 Mot 301 S#eaassfg?a b BB e s Bablgetah’i 1o le ' !
a termnal 18 connected with the fixed electrode side of a vacuumcircuit

br eaken FETARS @S SOAWHMAR Fim- P9 Bhg &ALt BHASE 1HRIURRLSHPETERBEL r ode si de
of the vacuumcircuit breaker are disposed in the back of each equi prment
unist Hransiommeraili tsilechyedroredbh pdwaheupppyrs il off ovbex vaquiypnent  units
14, the termnal 18 is in an upper position and the termnal 19 is bel ow

it. Themechef Brelkerl 80 dfdatRe COMRESH €k vdidF drmdr [11nk sbusbatedl connected
with the main busbar 20 in the main 11 busbar room5 (stated later) , and

br am'bx?%‘%aiéaa%ld%ookhfﬁé‘%cu%&r{ cPHERE P dhide £ 10N&RE A LEHI-gEONNect abl e

manner .

absorber 13 for protection against external lightning surge
is connected on the load side of the vacuum circuit breaker
10 10. The current transformer is of the multi current ratio type
which can cope with plural rated currents, contributing to
increased reliability.
The opening/closingmechanism of the above vacuumcircuit
breaker 10 is anelectromagneticoperatingdevicewhich combines
15 an electromagnet and a permanent magnet and uses a solid
lubricating bearing in the sliding part of the mechanism,
permitting easy greaseless maintenance.
As shown in Fig. 5, a terminal 18 connected with the fixed
electrode side of a vacuum circuit breaker 10 and a terminal
20 19 connected with the movable electrode side of the vacuum
circuit breaker are disposed in the back of each equipment unit
14; more particularly in each of the upper and lower equipment
units 14, the terminal 18 is inanupper position and the terminal
19 is below it. These terminals 18, 19 are connected with a

25 link busbar 21 connected with the main busbar 20 in the main



5, reference nuneral 23 represents a cable sealing end and reference
nunmeral 24 represents a cable. 5 Looking back to Figs. 1 and 3, the
solid-insulated main busbar 20 is djsposed mdway in the height direction
of the housing 1 along the width diftection of the housing 1 in the nmain
busbar room 5. One end of the solid-insulated Iink busbar 21 is connected
with the main busbar 20. The other end of the 10 |ink busbar 21 is

bi f ur ot sblaprdoRNB (GAHtRRT Laget !l Mithbrahch@udbars 2bed30 Hhaollg® equi pnent
room4 in a way that it can be connected to, or disconnected from the

above appafuitipIRNG cHﬂhéc%éblé?élébénﬁéaﬁablérrH&rE'ﬁér 26 i Figd into the
equi pnent room4 in a way that it can be connected to, or discConnected 15

from 4 he- ghougnL"Emen P LobbLedds TNE361800088kh00cnhCLIANE! S 25, 26

are fiXe e par ron p AT dr SconhgctTon shi ngs 27,
28, res ctlvely The | d-1nsul at ed branc busbars 29, 30 are disposed in
the u STERC ?oﬂkwefﬁit?ﬁhgeﬁ?e?ﬁ% Tref nC®osBar room 5, 20 respectively.

One connecting term nal 31 of the upper branch busbar 29 is led into the
eq®i pnent rdemking backayothibgsi tl asgdn3bethemaddidednsytlagredimeédannect ed
from the termnal 18 of the above upper equipnent unit 14, and fixed on

t he pasistharn20 platd@ shddud ugdwey dinr thes heightt diretslonng@f32heThe ot her 25
end of the upper branch busbar 29 is connected with a cable 12 sealing end

23 fixesu®ihd e PASdd WD WAL Srda Py Tnd hok@fifignal i33tak the |ower
branch busbar
main busbar room 5. One end of the scolid-insulated link busbar
21 is connected with the main busbar 20. The other end of the
10 l1link busbar 21 is bifurcated and one connecting terminai 25
of it is led into the equipment room 4 in a way that it can
be connected to, or disconnected from, the above upper equipment
unit 14, and the other terminal 26 is led into the equipment
room 4 in a way that it can be connected to, or disconnected
15 from, the above lower equipment unit 14. These connecting
terminals 25, 26 are fixed on the partition plate 2 through
air disconnection bushings 27, 28, respectively.
The solid-insulated branch busbars 29, 30 are disposed
in the upper and lower portions of the maiﬁ busbar room 5,
20 respectively. One connecting terminal 31 of the upper branch
busbar 29 is led into the equipment room 4 in a way that it
can be connected to, or disconnected from, the terminal 18 of
the above upper equipment unit 14, and fixed on the partition

plate 2 through an air disconnection bushing 32. The other

25 end of the upper branch busbar 29 is connected with a cable



30 Is led into the equipnent room4 in a way that it can be connected to,
or disconnected from the termnal 19 of the above 5 | ower equi pnent unit

14, and fixed on the partition plate 2 through an air disconnection bushing
34. The other end of the |ower brakch busbar 30 is connected with a cable
sealing end 23 fixed on the partition plate 3. The cable sealing ends 23

in the cable room 6 are each connected with a solid-insulated 10 cable 24.

Fig. 45880YRqdSAAI 25 Pixé@n8§cﬁﬁ90§a€{iﬁf@n”ﬁi&t@uépar 20, link busbar 21,
and branch busbars 29, 30. In the Tigure, the partition plates 2, 3 are

oni tted. | n Figye 4ot 0SS nAESLANALEh Dl BESRIL Shar R auIRr al s as in

Fig. 1 are the sane s an airl descri ptions ereof are

onitteg' howeyver, it should be noted that the main b%§bar 20 and |ink
busbar3%118; ‘idrfh‘é%tfettﬁ Y LRI TPOThyA 41k Gh Y it T ddbSAR B8 whi ch has

one end connected with the |ink busbar 21 and the other end clanped to the
mai n beeprechbed tohar disgageschedifron Fhedaradingl 1%od theabpve and

di sassenbly of these into consideration. The main busbar 20, |ink busbar
21,5 br howedr dpshaisnYnBO bhd am @ixedl ©oneahich@drtdydion platesaf ety nmeasure
agai nst electric shock, etc. and they are nmai ntenance-free, or |abor-saving

in i hEHIGE @n A0S PP &Pt 14E bihAnRBUShar B dtneld 8kauskae 21, branch
busbars 29, 30 and so on are nade 13 of epoxy resin, silicon rubber, EP

rubber; Qhet rdddtf oudthA59 160L0RTeBY a0 | &I STRITH bl O @ die.

23 fixed on the partition plate 3. The cable sealing ends 23
in the cable room 6 are each connected with a solid-insulated
10 cable 24,
Fig. 4 shows details of connections of the main busbar
20, link busbar 21, and branch busbars 29, 30. In the figure,
the partition plates 2, 3 are omitted. In Fig. 4, those
designated by the same reference numerals as in Fig. 1 are the
15 same elements and detailed descriptions thereof are omitted;
however, it should be noted that the main busbar 20 and link
busbar 21 are connected, for example, by a connecting busbar
35 which has one end connected with the link busbar 21 and the
other end clamped tco the main busbar 20. This arrangement is
20 made taking into assembly and disassembly of these into
consideration. The main busbar 20, link busbar 21, branch
busbars 29, 30 and so on have earthed layers as a safety measure
against electric shock, etc. and they are maintenance-free,
or labor-saving in maintenance. Insulators on the main busbar

25 20, link busbar 21, branch busbars 29, 30 and sc on are made




Next, how the above distribution switchgear according to the first

enbodi nent of the present invention works will 5 be described. In this
enbodi nent, since the current transformer 11 |ocated on the | oad side of
the vacuumcircuit breaker 10 and %the zero-phase-sequence current
transformer 12 |ocated on the power supply side of the vacuumcircuit
breaker 10 detect a 10 problemin the system such as a ground fault and open

h i it b : , di
ci 1 cut P vl PO oS EFEELn e, MPEEORTE R adRENMAR e Rc Ui

a agail nst ground ts'to'wden
protection range.and thereby |ncreas elLiability. In addition, since the
solid-%ﬂgﬂthgg ﬁﬁﬂﬁcﬁbggaﬁxﬁb,mafgrﬁﬁileﬁngraéf-and branch busbars 29, 30
are located in the main busbar room5 behind the equi pmrent room4 to reduce

the insul at Y&#t di ReEnkhe Fhtee Aiste Pusans switchasan Rregiab@d s snal ler
and the whol e switchgear can be small. Furthernore, since the main busbar
20, |ih& bbebfirgl, em2Odimemt hob udoa s nt3irerah Siorowarks sallild-

i nsul at ed, naintenance such as cleaning for prevention of short-circuit
acoj depbsddygeribaeddust adhesion i s not needed, which saves |abor in

mai nt enance. Furthernore, since the main busbar 20, |ink busbar 21, branch

busbars 29, 2 e sand0afieneol LeaboStha! etrrght BAGLPGmER for Prevention

of dew condensation is required o n the equl pnrent room Ther ef or e,
ai . PULALNgL SO R 3% <LAg' SRl VS RTERL G20 BESABE 16 Hd e

the zero-phase-sequence current transformer 12 located on the

power supply side of the vacuum circuit breaker 10 detect a

10 problem in the system such as a ground fault and open the vacuum
circuit breaker 10, the whole load side lincluding the wvacuum
circuit breaker 10 is protected against ground faults to widen
the protection range and thereby increase reliability.

In addition, since the sclid-insulated main busbar 20,

15 link busbar 21 and branch busbars 29, 30 are located in the
main busbar room 5 behind the equipment room 4 to reduce the
insulation distance between the busbars, the housing space is
smaller and the whole switchgear can be small.

Furthermore, since the main busbar 20, link busbar 21,

20 branch busbars 29, 30 and soon are solid-insulated, maintenance
such as cleaning for prevention of short-circuit accidents due
todust adhesion is not needed, which saves labor inmaintenance.

Furthermore, since the main busbar 20, link busbar 21,

branch busbars 29, 30 and so on are solid-insulated, air purging

25 for prevention of dew condensation is required only in the



mai nt enance cost thereof can be reduced. As nentioned so far, according to
an enbodi nent of the 5 present invention, the whole |oad side including a
vacuumcircuit breaker can be protected against ground faults to wi den the
protection range and thereby i ncr eak® reliability and also thanks to the
solid-insul ated busbars, the insulation performance is |less influenced by
such factors as atnosphere, to environnental condition, and altitude and

the ris#uipmént hBoomnsyl atrrfe fo¥y A NAtR-dih g Usduigdddt dagrage, dew

condensation and the like may deteriorate the insulation performance is

| ow, fﬁ‘é&'&éﬁﬂaﬂ afn&%&’iﬁ’ ge d“b%dg%ghﬂ”an{ih&é %%ﬁé}{‘t Uod@Rng to ground

or between phases e reduced, Ich offers advant age that | ayout
for the bUﬁgars can bg ggne e€3ilﬁ éo s&ve ipace and makes it possible to
provi dBP P hBREFAeEPS dFeeT PRt PR B%i TRAYEE? - whi ch neets custoner needs.

[ Second Enbodinment] Fig. 6 is a |ongitudinal sectional view show ng 20

di stri buti oA WaHgERd $6c §Adi-ngceerdingcbarr iRrdHeanioof the present

invention and in Fig. 6, those designated by the sanme reference nunerals as
i n 5Fi gprdsemeinkentans, fhetvwholaloadsideliosilmeding aveonmeirewit36 repl aces
the main busbar roomand cable roomin the first enbodinent and this 25

COMDIL & Bocas hed gttt DI N d 116s e YHJUIRNIF AHB 40 aldennthe this
conmbn room 36, nmain busbars 20, |ink busbars 21, branch busbars 29, 30,

cabl e 55480167 5arkGe 2a CARL FSH Y41 A FeS5EPPSEfability and also
thanks to the solid-insulated busbars, the insulation
performance is less influenced by such factors as atmosphere,
10 environmental condition, and altitude and the risk that the
insulators contaminated by dust, salt damage, dew condensation
and the like may deteriorate the insulation performance is low,
ensuring good safety. In addition, the insulation distance
to ground or between phases can be reduced, which offers an
15 advantage that layout for the busbars can be done easily to
save space and makes it possible to provide almost ideal
distribution switchgear which meets customer needs.
[Second Embodiment]
Fig. 6 is a longitudinal sectional view showing
20 distribution switchgear according to a second embodiment of
the present invention and in Fig. 6, those designated by the
same reference numerals as in Fig. 1 are the same parts.
In this embodiment, a common room 36 replaces the main
busbar room and cable room in the first embodiment and this

25 common room 36 1s located behind the equipment room 4, and in



According to this enbodi nent, the sane effect as in the first enbodi nent
can be achieved and al so due to the absence 5 of the partition plate 3 as
shown in Fig. 3, maintainability and assenblability for busbars and the |ike
are inproved. [Third Enbodinent] F8. 7 is a longitudinal sectional view
showi ng distribution switchgear according to a third enbodi nrent of the 10
present invention and in the figure, those designated by the sane reference

nuner a S S t I 0 e cable
oom 6 & pefinobdrodn e, katn 9?%‘“2‘?‘%rﬁatléq‘ﬁaﬁ‘agPﬁggcg%Fﬁiﬁ%ﬁé‘Sr e exposed

out si dg, e Nojsi 99 1 Tok PFAG Bt WS 3205 SR8 10 the
2% 15 §ebfiha Sy s BhRNENIS o

enbodi ment howh cor e sane
effect as in_the above enbodi nent.s can be achleved and due to the absence

of the cabl 8°F8E5ALBY taLRifkeRPPAiMERtsphbe FaMe GHbeST afniRNERSE  hel pful
for installation in a confined space. 20 [Fourth Enbodinent] Fig. 8 is a
gener alfizsnedbpdhmanigeam kb @dhiigevell and adisooduewte ctiipabsanes ding to a
fourth enbodi mrent of the present invention and in the figure, those

dess gnatedhbypaibet sanepl£f€reace showar ahsFag. i 3, mgintdidabfl age t he sane

25 or equivalent parts. 16 1In this enbodi nent, disconnecting parts 80 are
provi dgdqoRskBRLhEHSY i#heebiOBRsPhYe ARd FRvANliReChea! ifigeotede Of @
[Third Embodiment]

Fig. 7 is a longitudinal sectional view showing

distribution swit.chgear according to a third embodiment of the
10 present invention and in the figure, those designated by the
same reference numerals as in Fig. 1 are the same parts.

Inthisembodiment, thecableroom6 in the first embodiment
is eliminated and the cables 24 are exposed outside the housing
1. The rest of the structure is the same as in the embodiment

15 shown in Fig. 1.

According to this embodiment, the same effect as in the
above embodiments can be achieved and due to the absence of
the cable rocom 6, the installation space is smaller, which is
helpful for installation in a confined space.

20 [Fourth Embodiment]

Fig. 8 is a general connection diagram showing
distribution switchgear according to a fourth embodiment of
the present invention and in the figure, those designated by

the same reference numerals as in Figs. 1 to 5 are the same

25 or equivalent parts.



vacuumcircuit breaker 10. Like the operating nechanismof the vacuum
circuit breaker 10 as nentioned above, the 5 disconnecting part 80 is
operated for disconnection through _an el ectromagnetic operating device

whi ch conbi nes an el ectronagnet and®a per manent magnet. A solid lubricating
bearing is used in the sliding part of the electromagnetic operating
device, permtting easy greasel ess maintenance. 10 In this enbodi nent, the

same effect ap tWid RéIXAYRNENAILBRALELEAT PEree Boeded Rsoviaddd [Flfth
Enbodi ment] Figs. 9 and 10 show an exanple of an array of panels which

embodi g5 @h%tEiQEh'QEeé%kbﬁgggﬁﬁeaén&ﬁﬁ%%&@fga€PQ&€r@&8Oéﬂdégbf%? to the

present invention I'S a gener connecti on di agram t her eof
and Fig. 10 is.a pers ect ve ew of. t back _thereof. .In fhese figures,
those Jastimgaichyt: RESekFE Yher e e itterdt s Meatdud sk ¥, 5% o ne
sanme or equivalent parts. 20 In Fig. 9, on the right in the figure, an
upper &h& XacPHWepl€&HF5nPﬁPa§ﬁFt194a5e§9HtF96FGd V& v &B&um ci rcui t
breaker (VCB) 10, disconnecting parts 80 on the fixed el ectrode and
nnvabldiebenneadénsinastoaothe speratedi fovidisceakertien thraagh ent
transfornmer (CT) lion the |oad side of the vacuumcircuit 25 breaker 10 and

a zer ogphajectedmanaetiur bpairatiagstiesriee wATEn témbideenanhe power supply
side of the vacuumcircuit breaker 10, <constitute a first panel Al for

di stri RYEi-RorWghe?988H’ a2Bdrmanent magnet. A solid lubricating
bearing is used in the sliding part of the electromagnetic
operating device, permitting easy greaseless maintenance.

10 In this embodiment, the same effect as in the above
embodiments can be achieved as well.
[Fifth Embodiment]
Figs. 9 and 10 show an example of an array of panels which

embodies distribution switchgear as mentioned above according

15 tothepresent invention, inwhichFig. 9 is a general connectlon

diagram thereof and Fig. 10 is a perspective view of the back

thereof. In these figures, those designated by the same
reference numerals as in Figs. 1 to 5 are the same or equivalent
parts.

20 In Fig. 9, on the right in the figure, an upper and a
lower equipment unit 14, each including a vacuum circuit breaker
(VCB) 10, disconnecting parts 80 on the fixed electrode and
movable electrode sides of the vacuum circuit breaker 10, a
current transformer (CT) 11 on the load side of the vacuumcircuit

25 Dbreaker 10 and a zero-phase-sequence current transformer (ZCT)



another first panel A2 with the sane structure is placed on the left of the
first panel Al; a second panel B is placed on 5 the left of the other first
panel A2; and a third panel Cis placed on the left of the second panel B,
thus constituting an array of panelds. The second panel B includes : an

equi pnrent unit 14, located in its lower portion, which is conprised of a
vacuumcircuit 10 breaker (VCB) 10, disconnecting parts 80 on the fixed

el ectrode e r ' 0 Y i ' rneaker 10, a
curren Qt?rg%eggée@rr@:( f:%)s%i %ﬁ?? ﬁdeéjgzl\?e{’aéﬁ%gl @fgglg]éeoélcﬁﬁeelbv@duum circuit
breaker 10, apd. a zer,0- phase-sequence rrent . transforner (ZCT) 12 on the
Load SPABSBLLRRE & Boned; A17ESE ARt M {68 P ided gt or et
unit, located above the equipnent unit 14, which is conprised of a voltage

t r ansf 8pather ($ATsBipaneil Aiwkidh e isrpe FETWHEURd g mlaseshed® C i ncl udes

a voltage transfornmer unit, located in its |ower portion, which is
conpri tkhe dfia ofvlthegfirstinpdoe ekl { \Al se@bndapdnetoBnestpIapetDopart 80 and a
|l i ghtning protector 82 and a di sconnecting unit, |ocated above the voltage

transf phaeiesNids M Gthier $aFRL pede10h28 ShaCHMICLEA Mhid tc 8@ As shown
in Fig. 10, these first to third panels Al to C are interconnected by main

DUShE! 1 Jfal HOISIOES i SOOIGE AN 6 SRR, b
auxiIigﬁyaréégkopugggéfsg4, at the back of the housing 1 through an openi ng
The second panel B includes: an equipment unit 14, located
in its lower portion, which is comprised of a vacuum circuit
10 breaker (VCB) 10, disconnecting parts 80 on the fixed electrode
and movable electrode sides of the vacuum circuit breaker 10,
a current transformer (CT) 11 on the power supply side of the
vacuum circuit breaker 10 and a zero-phase-sequence current
transformer (ZCT) 12 on the load side of the vacuum circuit
15 Dbreaker 10; and a voltage transformer unit, located above the
equipment unit 14, which is comprised of a voltage transformer
(VT) 81 and a disconnecting part 80. The third panel C includes
a voltage transformer unit, located in its lower portion, which
is comprised of a voltage transformer (VT) 81, a disconnecting
20 part 80 and a lightning protector 82 and a disconnecting unit,
located above the voltage transformer unit, which is comprised
of a disconnecting part 80.
As shown in Fig. 10, these first to third panels Al to

C are interconnected by main busbars 20, link busbars 21

25 connected with the main busbars 20, branch busbars 29, 30



83 in a side face of the housing 1. According to this enbodinment, it is
possible to shorten 5 the construction period for transformation equi pnment
and al so substantially reduce the nunber of on-site man-hours for a new
installation or an extension of exi$fing equipnent. [Sixth Enbodiment] Fig.
11 is a general connection diagramshowi ng 10 distribution sw tchgear
according to a sixth enbodi nent of the present invention and in the figure,

those dewin@r#edwiYn! DRqi¢aERal §) LEGEE O BRI PentS AlaRh@R11datp 5 are the
same or equivalent parts. In this enbodinent, a current transformer (CT) 11

and _19,3,261,0p RRA%r SSEUSI BabN L Phe HANSIA TRt ST ah2oBLRy Ageat ed

bet ween t I xed el ectr of "a vacuumTi rcul reake and a

di sconnect.i ng par.t g%ian%ﬁP%%ﬁF nits vabl e el ectrode side and a

di scon écﬁpn E3PF €8 iKe e?ﬁﬁﬁp§ﬂ nmechani sm of the vacuum breaker
10 as nmentioned above, the disconnecting ngggrts 80 are al so operated for

di sconnect i oACERrEdHe ba thslsembesdgeati.cl POsFgbde teeSHPF SN conbi nes an
el ectromagnet and a pernanent magnet. A solid lubricating bearing is used

i n $he thlel dongtpactioh pewricd Eotrr bragsEoroat bpr regiipmedsy and, abes i tti ng
easy greasel ess mai ntenance. 25 In this enbodi nent, the sane effect as in
the abewdstAnta@adi FBALSe G BAmBeki &F o6 -23 teehan-ho&eY e abidyedi nent |

installation or an extension of existing eguipment.
[Sixth Embodiment]}
Fig. 11 is a general connection diagram showing
10 distribution switchgear according to a sixth embodiment of the
present invention and in the figure, those designated by the
same reference numerals as in Figs. 1 to 5 are the same or
equivalent parts.
In this embodiment, a current transformer (CT) 11 and
15 a zero-phase-sequence current transformer (ZCT) 12 are located
between the fixed electrode side of a vacuum circuit breaker
10 and a disconnecting part 80 and between its movable electrode
side and a disconnecting part 80. Like the cperating mechanism
of the vacuum breaker 10 as mentioned above, the disconnecting
20 parts 80 are also operated for disconnection through an
electromagnetic operating device which combines an
electromagnet and a permanent magnet. A solid lubricating
bearing is used in the sliding part of the electromagnetic
operating device, permitting easy greaseless maintenance.

25 In this embodiment, the same effect as in the above




Fig. 12 shows an exanple of an array of-panels which enbodies distribution
swi tchgear as nentioned above according 5 to the present invention, which
is a variation of the one shown in Fig. 9. In the figure, those designated
by the sane reference nunerals as i Figs. 1 to 5 are the sane or

equi val ent parts. In Fig. 12, on the right in the figure, an upper and a

| ower equi pnment unit 14 which each include a vacuumcircuit 10 breaker

(VCB) E@ibodiifedtze Han bePaichl eSO Rst R@1fii.xed el ectrode and novabl e
el ectrode sides of the vacuumcircuit breaker 10, a current transforner

(CT) 1F<RPehif ERRdaindatqf the vacuum circuit breaker 10 and a

zer o- phase-sequence current transfornmer (ZCT) 12 on the power supply side of

h S _ci it break 10. .b b he. ' it break
10 and & i sEQAneat: RGOBE B ab™2RBAS PRURD HCERYSE I RRBELR Whtgh

di stribution switchgear; and another first panel As with the same structure
i s pl ac8Posdesn@dis bFibetionswiitchaesanas megtionedabRyeReRATHRS pl aced on
the left of the other first 20 panel A2; and a third panel Cis placed on

t hes| eftio the tdresgdoAdvepaneh, Byhidhud scawvsiditattiiomgofirtley pag stioyranel s. The
second panel B includes : an equipnent unit 14, located in its |ower

porti onn iy ch.i siceRBH1sREOf tioyaaeeigahtedisy the ey rd fMndd), .
di sconnecting parts 80 on the fixed el ectrode 25 and novabl e el ectrode sides

of then‘ﬁ%#'é'l‘s?%%c%'#tft':ﬁiﬁalie‘col@aJ?tQ tHe GAldeCBl ég&ﬁégégﬁrpéﬁg. 11 on the

power supply si vacuum clrcult breaker 10 an

) ) ig. , on the right in the figure, an upper and a
zer o-phase- segugnce gurrent, ht the £i a

lower equipment unit 14 which each include a vacuum circuit
10 breaker (VCB) 10, disconnecting parts 80.on the fixed electrode
and movable electrode sides of the vacuum ¢ircuit breaker 10,
a current transformer (CT) 11 on the load side of the vacuum
circuit breaker 10 and a zero-phase-seqguence current
transformer (ZCT) 12 on the power supply side of the vacuum
15 circuit breaker 10, both between the vacuum circuit breaker
10 and a disconnecting part 80, constitute a first panel Al
for distribution switchgear; and another first panel As with
the same structure is placed on the left of the first panel
Al; a second panel B is placed on the left of the other first
20 panel A2; and a third panel C is placed on the left of the second
panel B, thus constituting an array of panels.
The second panel B includes: an equipment unit 14, located
in its lower portion, which is comprised of a vacuum circuit
breaker(VCB)10,disconnecfingparts80<n1thefixedelectrode

25 and movable electrode sides of the vacuum circuit breaker 10,



transfornmer (ZCT) 12 on the |oad side of the vacuumcircuit breaker 10,
both between the vacuumcircuit breaker 10 and a 5 di sconnecting part 80;
and a voltage transformer unit, | ocat %d above the equi prent unit 14, which
I's conprised of a voltage transfor met (VT) 81 and a di sconnecting part 80.
The third panel Cincludes a voltage transformer unit, located in its

| ower portion, which is conprised of a voltage transfornmer (VT) |10 81, a

di sconnexicurgepar tr8fs@odmar! (Qh) ni henptakepbwerS8upphyl siadaliofconaect or
unit, located above the voltage transforner unit, which is conprised of a

vacuum Gidéint AnRaker n3eakyt 19 seenaesbebspBAacOBetiientbxedrebfet rode and
novabl e el ectrode sides of the vacuumcircuit breaker 90. 15 Li ke those

h ' ' { fi t t hi . .
Pnter conbinafbildt (i)l BROd iR 1) BudE, oBRARTvak FIZERIE, | 1o rain
s 29, 30. connected wth indi idualr? giﬁgces of
e

busbars .20, branch gu a ,
oaut proE AT A PELTy bSERRRNL RS ATACEIM AT pHa (&ing 1
through an opening 20 83 in a side face of the housing 1. According to this
enbodi nehiscanngad ings BRELBQ 0 adHor Vel tagect cansferRer sl idor Logated
transformati on equi pnent and al so substantially reduce the nunber of
on- si t e ateyweh dilies efjai paenéwuniibsl 4l |whichn i3 comprditsadsiofhaovodkageéi ng
equi prent. 25 21 What is clainmed is: 1. A distribution swtchgear
conpri Sit¥hansformer (VT) 81 and a disconnecting part 80. The third

panel C includes a voltage transformer unit, located in its

lower portion, which is comprised of a voltage transformer (VT)

10 81, a disconnecting part 80 and a lightning protector 82, and
adisconnectorunit, locatedabove the voltage transformerunit,
which is comprised of a vacuum circuit breaker 90 and
disconnectors 80a on the fixed electrode and movable electrode
sides of the vacuum circuit breaker 90.

15 Like those shown above in Fig. 10, these first to third
panels Al toCare interconnected bymainbusbars 20, 1inkbusbars
21 connected with the main busbars 20, branch busbars 29, 30
connected with individual pieces of equipment, and auxiliary
link busbars 84, at the back of the housing 1 through an opening

20 83 in a side face of the housing 1.

According to this embodiment, it is possible to shorten
the construction pericd for transformation equipment and also
substantially reduce the number of on-site man-hours for a new

installation or an extension of existing equipment.

25



an equi pnent room and a main busbar room which are formed in a

di stribution panel housing on its front side and 5 on its back side
respectively by partitioning;, equip t units disposed in the equi prment

room each conprising a circuit bredKer, a current transforner on a | oad
side of the circuit breaker and a zero-phase-sequence current transforner
on a power supply side of the circuit breaker, the 10 equipnment units being
verti calWwyatarisngbsiimeddis: sol i d-insul ated nmai n busbar, a solid-insul ated

i nk busbar connected with the main busbar and connected with one side of

each of 1 hea egikd £FEHt Lon t SwBtchge 8P| dshpssieg ed branch busbar connect ed
with the other side of each of the equipnment 15 units, the solid-insul ated

busbar, a soli ddrp%#g‘ﬁ[tﬂ?‘%dﬂ %onp%%% %q_ W’?ﬁ? ' Qb!oﬂ'ns,ukrgxfi%ﬂ gEgnch busbar

bei ng di sposed alo w dth direction o ouslI ng. I'Stribution
swi tchgear coppri sing; .an._eqyi pnment roomand a I.n 3%%? r r.gom and further
20 a cabﬁacér'P rﬁrhraeggﬁﬂ:ﬁgau%grog BREE i%ﬁ??gﬂgp%fggft% 'ﬁ'gsdw??ei Fga f r ont
side of and on its back side and behind the main busbar roomrespectively
by pdrtian okifpadysitetespretlvelit X ®pFistiRpIngi rcuit breaker, a
current transfornmer on a |load side of the circuit breaker 25 and a zero
- phase -sequencequipmentt undnst disppsed in pdvereguigrent?2Zoom,deach t he
circuit breaker, the equipment units being arranged vertically in the
equil predom®PiBing a circuit breaker, a current transformer on a load
side of the circuit breaker and a zero-phase-sequence current
transformer on a power supply side of the circuit breaker, the
10 equipment units being vertically arranged; and
a solid-insulated main busbar, a solid-insulated link
busbar connected with the main busbar and connected with one
side of each of the equipment units and a solid-insulated branch
busbar connected with the other side of each of the equipmént
15 units, the solid-insulated busbar, a solid-insulated link
busbar and the solid-insulated branch busbar being disposed
along the width direction of the housing.
2. A distribution switchgear comprising:;
an equipment room and a main busbar room and further
20 a cable room are formed in a distribution panel housing on its
front side of and on its back side and behind the main busbar .
room respectively by partitioning;
equipment units, each comprising a circuit breaker,

a current transformer on a load side of the circuit breaker

25 and a zero-phase-sequence current transformer on a power supply



a solid-insulated main busbar, a solid-insulated [ink busbar connected with
the main busbar and connected with one 5 side of each of the equi pnent
units and a solid-insulated branch busbar with one end connected with the
other side of each of the equi pment?2units and the other end led into the
cable room the solid-insulated main busbar, the solid-insulated |ink
busbar and the solid-insul ated branch busbar being disposed 10 in the main

busbar gpbraid é‘i%@hh.@‘ﬂz‘b%ﬂéif,eghéaiﬁlﬁpﬁmﬁhﬁés\/ﬂéﬁ%‘ gﬁrﬁheéfl end of

t he branch busbar through a cable sealing end in the cab room is

di spos%réca'lirh? Sﬂnlﬂtrk*élj;%#]‘%&%ﬁ c%gjg{?,r as described in CQaim1, wherein

15 t he equipnen udes ‘a di sconnecting part on the power
supply side of the_ circuit_ breagker,. 4. The distrihbution_sw tchgear as

bt ) bed | n_ Clapar - ShEneRFER T BrehAEn® Skt or R S L8R a

di sconnecting part on the power supply side of the circuit breaker. 20 5. A
di st ri Rprskar swnheedes wdshpEnei main hnshar gndhcongemtefdwa thaPhebusbar room
are formed in a distribution panel housing on its front side of and on its
back sidele efpach v2lthebyquibprien t aning;amhaeqlij@rnisuldttedbnancki ng a
circuit breaker, a 25 current transfornmer on a load side of the circuit

br eakeyusbaAs wid® @nehana- §6ANEREEA G f8NEhd IAKI OIS RIe ©F 8aBAVSE supply

side of the circuit breaker and a di sconnecting part,
the equipment units and the other end led into the cable room,
the solid-insulated main busbar, the solid-insulated link
busbar and the solid-insulated branch busbar being disposed
10 1in the main busbar room; and
a solid-insulated cable connected with the other end
of the branch busbar through a cable sealing end in the cable
room, is disposed.
3. The distribution switchgear as described in Claim 1, wherein
15 the equipment unit further includes a disconnecting part on
the power supply side of the circuit breaker.
4. The distribution switchgear as described in Claim 2, wherein
the equipment unit further includes a disconnecting part on
the power supply side of the circuit breaker.
20 5. A distribution switchgear comprising:
an equipment room and a main busbar room are formed
in a distribution panel housing on its front side of and on
its back side respectively by partitioning;

an equipment unit comprising a circuit breaker, a

25 current transformer on a load side of the circuit breaker., a




a voltage transformer unit having a voltage transforner and a di sconnecting
part; 5 wherein the equipnent unit and the voltage transfornmer unit are
vertically arranged in the equi pnent room and a solid-insulated nain
busbar, a solid-insulated link busbd&® connected with the nain busbar and
connected with one side of the equipnment unit and with the voltage
transfornmer 10 unit, and a solid-insul ated branch busbar connected with the

ot her sii@r@ipﬁ&@e%%m cMiirkenit Nt Fdifs B e Peahdpolve@BupdlEy side

solid-insulated main busbar, the solid-insulated |1 nk busbar and the

solid-i I &%@ %@Q@é | fé&ﬁﬁ% wi dth direction of

t he housiwhgﬂélagc% e distr |%ﬁ&o%‘l gﬁw tc gea?élg‘g@aéags%'l bed in Caiml,
wherein the surfaCf of %he n%in bushar,,, t he |ink Psba% thg branch busbar
is covered by arf Bt tREQ LFAPEF OTPEIHI LAY FPE & YU 4T FERBBEPT S descr i bed
in CQaim2, wherein the surface of the main busbar, the |ink busbar, the
branch 3 fusHFCONMEGL MBIRATE: covered by an earthed | ayer. 8. The
distribution switchgear as described in Caim4, wherein the surface of the
mai nSbusttereimdie mabipsizant, urid andnthe wodlbageotransfibrmersunbvered by an
earthed layer. 9. The distribution switchgear as defined in Claim1, wherein

25 the eftd prerticdlly GRrrdiggsdnieciegd dduiphient seosmecdredl from 24 the
mai n busbar through an air bushing and is housed in the housing on the

front side of theshPYELMshlatetain'BlhsbarC® solid-insulated link
busbar connected with the main busbar and connected with one
side of the equipment unit and with the voltage transformer

10 unit, and a solid-insulated branch busbar connected with the
other side of the equipment unit in the main busbar room, the
solild-insulated main busbar, the solid-insulated link busbar
and the solid-insulated branch busbar being disposed along the
width direction of the housing.

15 6. The distribution switchgear as described in Claim 1, wherein
the surface of the main busbar, the link busbar, the branch
busbar is covered by an earthed layer.

7. The distribution switchgear as described in Claim 2, wherein
the surface of the main busbar, the link busbar, the branch

20 busbar and a cable is covered by an earthed layer.

8. The distribution switchgear as described in Claim 4, wherein
the surface of the main busbar, the link busbar, the branch
busbar or a cable is covered by an earthed layer.

9, The distribution switchgear as defined in Claim 1, wherein

25 the equipment unit can be connected to, or disconnected from,



be drawn out. 10. The distribution switchgear as defined in Caim2, wherein
5 the equi pnent unit can be connected to, or disconnected from the main
busbar through an air bushing and is housed in the housing on the front
side of the housing in a way that it 8an be drawn out. 11. The distribution
switchgear as defined in Claim3, wherein 10 the equipnment unit can be
connected to, or disconnected from the main busbar through an air bushing
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it can e drawn out. 12. The"distribution swtchgear as defined in Caim 4,
wher el n néﬁs%ﬂg §ﬁ“ﬁ?£‘Efﬁon%‘!s&a%aeﬁbl‘?h&%@?ﬁ&ﬁ ia %Xdi;ﬁ&?”%?céa‘%{j from
t he mai n"busba rough an air bushi ng and 1S housed i e ousing on the
front side of the housing in a way that it can be drawn out. 13. The
di st ri buPPoAT&WAt HGear as described in aim1, wherein 20 a protective
control unit is mounted on a front door of the housing. 14. The
di stri but PerThavidistgddutiondewttchaear msCigafined in $Hadsl A, ahexaiact i ve
control unit is nounted on a front door of the housing. 25 15. The
di st rs buthenegud pradgeanias cdaspe i dmathedt£d aion 41, dPScombeseed frgm 0ot ective
control unit is nmounted on a front door of the housing.
the main busbar through an air bushiling and is housed in the
housing on the front side of the housing in a way that it can
be drawn out.
11. The distribution switchgear as defined in Claim 3, wherein
10 the equipment unit can be connected to, or disconnected from,
the main busbar through an air bushing and is housed in the
housing on the front side of the housing in a way that it can
be drawn out.
12. The distribution switchgear as defined in Claim 4, wherein
15 the equipment unit can be connected to, or disconnected from,
the main busbar through an air bushing and is housed in the
housing on the front side of the housing in a way that it can
be drawn out.
13. Thedistribution switchgear as described inClaim 1, wherein
20 a protective control unit is mounted on a front door of the
housing.
14. The distribution switchgear as described in Claim 21,
wherein a protective contrel unit is mounted on a front door

of the housing.

25 15. The distribution switchgear as described in Claim 41,



16. The distribution switchgear as described in Caim1, wherein the
current transfornmer is of the nulti current ratio type which 5 can cope
with plural rated currents. 17. The distribution switchgear as described in
Claim2, wherein the current transféPnmer is of the nulti current ratio type
which can cope with plural rated currents. 18. The distribution sw tchgear
as described in CQaim4, wherein 10 the current transfornmer is of the nulti

current yhaieq nt &pﬁﬁ%gehwea@oﬁ%@l Wird 1t Pl U hRluncednCyr 2846 addr The

distribution swtchgear as described in Claim1, wherein an opening/closing
mechani P 'tﬂtet pl%ugg_w ent unit or the voltage transforner unit is an

el ectromagnet ¢ opérating device 15 conprised of an el ectronmagnet and a

per manent magnet and. a solid  lubricatin bea&i ngirizs used far the
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swi tchgear as described in Caim2, wherein an opening/closing mechanismin
t he equitpeeerrugnt toansfiermertigef the muhhs fcovomentunatio Sype wikeh romagneti c
operating device conprised of an el ectronmagnet and a pernanent magnet and a

sol isl lcaby icopel kdthepluial atedd chatrenite.el ectromagneti c operating
device's sliding part. 21. The distribution switchgear as described in Caim

4, wher giyN 1O 88t PPBOAL B HHATHYRIFEEL BBSFi bR PCEAYnRTBIMe e 4 OF the
voltage 26 transformer unit is an el ectromagneti c operating device

compr i s¢d 08, Al &l BELHAFRIRRY AN RSHIRLE Yur PRI, o 1Y t3p33ki fon

can cope with plural rated currents.
18. Thedistribution switchgear as described inClaim 4, wherein
10 the current transformer is of themulti current ratio type which
can cope with plural rated currents.
19. The distribution switchgear as described inClaim 1, wherein
anopening/closingmechanisminthe equipment unit or the voltage
transformer unit is an electromagnetic operating device
15 comprised of an electromagnet and a permanent magnet and a selid
lubricating bearing is used for the electromagnetic operating
device's sliding part.
20. The distribution switchgear as described inClaim 2, wherein
anopening/closingmechanismintheequipmentunit or thevoltage
20 transformer unit is an electromagnetic operating device
comprised of an electromagnet and a permanent magnet and a solid
lubricating bearing is used for the electromagnetic operating
device’s sliding part.
21. Thedistribution switchgear as describedinClaim4, wherein

25 anopening/closingmechanismintheequipmentunitor thevoltage



| ubricating bearing is used for the el ectromagnetic operating device's
sliding part. 5 22. A distribution switchgear characterized by conprising an
array of panels disposed side by side in a housing which are: a first panel
i nwhi ch two equi pnment units each c@fprised of a circuit breaker, a current
transforner on a load side of the circuit breaker and a zero-phase-sequence
current 10 transfornmer on a power supply side of the circuit breaker are

ver U qalint craasethy @ sseeandianslodurbileh LA Ry il L compri sed  of

acircuit a current transformer on side of the circuit
breaker and a zero-phase-sequence cuyrrent 15 transforner.on wer supply
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vol tage transformer are vertically disposed, and a third panel in which a
vol taé@"c@%ﬂ@@r@ﬁaﬁﬁﬂﬁ Iavissg for he g4ectransgpeide aperatinght ning
protector and a 20 di sconnector unit having a disconnector are vertically

di sposied,icsHer silidimes@axdnel s are i nterconnected by a solid- insulated
mai n busbar di sposed al ong the housing's width direction, a solid-insulated

l'i gk busbaracepnesd edoni dwi ieyedr Thdeafteratedbyt 86mpRikIngngha branch
busbar connected with 27 the other side of each of the units. 23. The
di str it yOBeSYALENI R s Fs AL AL BY STal Al B Adusihg Fhich are:
afirstpanel inwhich twoequipment units eachcomprised
of a circuit breaker, a current transformer on a lcad side of
the circuit breaker and a zero-phase-sequence current
10 transformer on a power supply side of the circuit breaker are
vertically disposed;
a second panel in which an equipment unit comprised
of a circuit breaker, a current transformer on a load side of
the circuit breaker and a zero-phase-sequence current
15 transformer on a power supply side of the circuit breaker, and
a voltage transformer unit having a voltage transformer are
vertically disposed; and
a third panel in which avoltage transformer unit having
a voltage transformer and a lightning protector and a
20 disconnector unit having a disconnector are vertically
disposed,
wherein these panels are interconnected hy a
solid-insulated main busbar disposed along the housing’s width

direction, a solid-insulated link busbar connected with one

25 side of each of the units and a branch busbar connected with



t he di sconnector of the third panel is a vacuum di sconnector. 24. The
distribution switchgear as described in Claiml, wherein 5 the circuit
breaker is a vacuumcircuit breaker. 25. The distribution sw tchgear as
described in Claim2, wherein the Zrcuit breaker is a vacuumcircuit
breaker. 26. The distribution switchgear as described in Caim4, wherein
the circuit breaker is a vacuumcircuit breaker. 10 27. The distribution

\S/\émcfjﬁrrb%%j‘: %?‘?ggﬁsééjﬁg?ep éarllchagf' n%gez,m\{\{l@é‘ei n the circuit breaker is a

23. ThedistributionswitchgearasdescribedinClaim22, wherein
the disconnector of the third panel is a vacuum disconnector.
24. The distribution switchgear as described inClaiml, wherein

5 the circuit breaker is a wvacuum circuit breaker.
25. Thedistribution switchgear as described inClaim 2, wherein
the circuit breaker is a vacuum circuit breaker.
26. The distribution switchgear as described inClaim4, wherein
the circuit breaker is a vacuum circuit breaker.

10 27.ThedistributionswitchgearasdescribedinClaim22, wherein

the circuit breaker is a vacuum circuit breaker.



