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 particularly to distribution switchgear
in which a circuit breaker, a current transforner, a zero-phase-sequence
current transformer and so on are disposed in series. 10 Background Art: One

exanpl e Qflfﬂftdﬁ:%ﬁ%‘¥h§ﬂ&fﬁﬁ9§ar is aunit conprised of a circuit

breaker, @ curren anstormer (CT) and a zero-phase-sequence current
transf or .Clglalad 15 in series, where the unit noves on a rail
or the uﬁﬁseéga% Iﬁﬁﬁﬁ]@(ﬁféﬁe e is housed in a power distribution panel in
a way that 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

t he conveJRSCRENPTIONtOF PEHE orNv@NTXdN)ear is conpact and features good
mai ntai nability as a unit constituting 25 distribution switchgear, it has

been ysedridy ¥ A QU SHfEBioe |t has been found fromits use in various
systens that the

Thepresent inventionrelatestodistributionswitchgear,
and more particularly to distribution switchgear in which a
circuit breaker, a current transformer, a zero-phase-sequence
current transformer and so on are disposed in series.
10
Background Art:
One example of distributionswitchgear isaunit comprised
of a circuit breaker, a current transformer (CT) and a
zero-phase-sequence current transformer which are connected
15 1in 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 the conventional distributionswitchgear 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 breaker to detect a ground fault on the

| oad side of the circuit breaker, there is no nmeans for ground fault

protecti f the whaole | side including a circul re | gcated on
Phe povert sl yasia Gnd feralt s Aol el i R e 85 e
Besi des, there is roomfor inprovenment to assure_ mmintainability of a

busbar cdhfddiRntdam swié chiosari basitoh PeshipPEAYyRdrimSeveradnBednssrvice |ife

of the distribution swtchgear; therefore, it is not ideal for its user as
the case 15 stThedfinew pbimtprtesdet improvednishas Fednd awste msde on t he
above circunstances and its object is to provide a distribution swtchgear

whi ch notcdHien tldH=AC ti SHe BMalch | fack SHidteat NCA Lehidigyh @a Ci rcuit breaker

agai nst ground faults to widen the protection 20 range and thus increases
(o128 | O AL ARRY o on S L PRIUSNBS AT, |01
or ot ect | G 9otie i sty DFReRERSEE AEESRS AeBEaBPF £9ulfaoBahiachi 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
switchgearwhichnot 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 loadsideincludingacircuit breaker against 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 ¥iew showi ng the distribution
switchgear shown in Fig.1l according to the present invention. [Fig. 3] is a
partially sectional perspective view showing the 1o distribution sw tchgear
shown in Fig.1l according to the present invention. Fig. 4 is an enlarged
per spect iWQﬁ%ﬁ%W%S‘%i 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 t udiBRIEFS FRSCRIERT IO WROITHE TRAWINGSN swi tchgear according to a
second enbodi nent of the present 20 invention. Fig. 7 is a |ongitudinal

sectional viewql 3 figf in%&EQ&inéWéé‘é‘&ﬁﬁ{af%%ﬁnd!)f‘% EQsE‘ﬂBhEE‘oE}[‘bOdi ment

of the present T nvention. 8 1's a general connection diagramof a
di stribution .25 swﬁthgg r according to a.fourth enmbodi.nent of the present

4 i nventi'HECIHSPAT AGOLIING 498 ot RP A B of i BEGS8P Yt panel s

invention.

Fig. 2 is a front view showing the distribution switchgear
shown in Fig.l according to the present invention.

[Fig. 3] is a partially sectional perspective view showing the

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

Fig. 4isanenlargedperspective view showingamain busbar
part constituting the distribution switchgear shown in Fig.1l
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 switchgear 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 Ffg. 9 according to an enbodi nent of
the present invention. Fig. 11 is a general connection diagramof a
distribution swtchgear according to a sixth enbodi ment of the present 10
inventi onnvefkiokd 1S @ general connection diagramof an array of panels as
di stribution smntchgear accordlng to a seventh enbodinent of the present

i nventi on. r|p|on ren Partition
olate. 3 b Jm% 5 PkpSELT i T ) BordR ok an NS Bne1s o
6...Cable room Protectlve control unit, 10...Vacuumcircuit breaker,

11... Cur raeﬁlglﬁﬁaﬂW&#ﬁ’Br swibchgeapferoping §é’qﬁeﬁfe%t1b L?F"rbé%‘i]tlmetnttaﬁ@f or mer,
13. . Surge absorber, 14...Equipnent unit, 20 20...Min busbar, 21...Link

busbar, 2he .pﬁrm:frt liustexrticﬁﬁ ... Cable seali ng end, 24. .. Cabl e,
25...Connecting termnal, 26...Connecting termnal,27...Air disconnection
bushigg, 28..pyr 14 5509&%51 tbi*ﬁé'”%k #ew- @fadmax%gb@rf, aRf1s- Branch
busbar 31 COII?I’IEC'[I ng term rﬁ’flb 32...Air 25 disconnection bEShI ng,

33. t i 34 [ negt bys nnecti ng
busbar ﬂr@ dt"'%rt@l;%g#nﬁO% 5Wl'%lcrﬂgs%c?olﬂr?zl%% ngﬁ bg‘@ g Qbegﬁdﬁgnnggtor

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 connection 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 busbar, 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: | n an exanpl e
of the switchgear of the present invention, an equiprment room4 and a nain
busbar room5 are fornmed in a distribution panel housing 1 on its front
side and on its back 10 side respectively by partitioning; in the equi pnent

100M 4, POUARIL: LK adih n @Rt COMBIIREZ g bYGHNI 58T Clmiieaker 10,

a current transtorner 11 on t oad si the vacuum circul reaker 10

and a zergQ-phasg:sequence current transformer 12 on th wer supply side of
ROy o v - e g I e AT RIS OAgER and in i he main

t he vacudmM Tt c

busbar room 5, a solid-insulated main busbar 20 di sposed al ong the housing
| 's wi dt BHi r e¥e}Rge LSRR f2d 1T HREMarPEAteeifiect ed with the

mai n busbar and connected with one side of each of the equipnent units 14
and sol i B4 nsudwt i darypnkcinlbusbstvar 20 29, 30 connected with the other side
of the equipnent units 14 are disposed. In order to achieve the above
obj ecg, distribution swtchgear according to the present invention is
characterized in that an equi pnment room and a nain busbar room are forned

25 11 & SSECLO | GRLRBh 0 DO 0N milsriginon TS 6 back s1 de

respective oni'ng; 1 e ‘equipnent rToonj equipnent 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 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 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 theequipmentunits 14 andsolid-insulated branchbusbars
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 in 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 transfornmer on a power supply side 5 of the circuit breaker, are
vertically disposed; and in the main busbar room a solid-insulated nain
busbar di sposed along the housing's width direction, a solid-insulated |ink
busbar connected with the main busbar and connected with one side of each

of the equj n nj lid-1] br.an b ected with
t he ot heszlscﬁgglélfa Lke‘%aé e%?ij\’%é’? %&ug %{Tﬁrg%ﬂ%?gg élﬁle%gfasegﬁg%?ejn&r %gﬁﬁr acteri zed
by conprising an arra¥ of panels disposed side by side in a housing which
are a firRuiRBRAt PR1tRKi @R GOMRGESENE aLﬁ‘ﬁlf%‘”e‘gE’Feé‘Bﬁﬁr'i%gHrBF‘né circuit
breaker, a current transforner on a |oad side of the circuit breaker 15 and
azer o- phasman s eorc v r kvad t s kdes fof nighe oeizcwbivebreaipet yandiale of the
circuit breaker are vertically disposed, a second panel in which an

equi pmentzdid IpHedBY dSsertte 2ugireatt £ rai $Bkaher oa £ poWeRisippnsEeager on a
| oad side of the circuit breaker and a zero -phase -sequence current

transior g G, LI PR 112,0 ascie?%e‘?cft i1 16/ rcl‘ilé'ptostéﬁeagﬁr(igligthg vol tage

transPorner uni t I ng a voltage transforner are-verti'c | Sposed, and
a third panel in which a voltage transforner, unit _having a volt

t ransf or MALARYSRAL FPRM; AgSPt v et dnlahed NadnsPBAREEIHYSRAFED ap,§8§ng a
di sconnector are vertically disposed, wherein these 25 panels are
i nt er conrtdg ddusying ‘soWildthndiractionni a dnisishrinsult tpgbdddkabuabarhe
housing's width direction, a solid-insulated |ink busbar connected with one
side of essihedtddi&ith theafiflin busbar 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 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 transformer on a 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 against grbund faults to w den 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 r Mo A, %icﬁﬁé‘gﬂgiﬂbuas iy in?ﬁ'ﬁ ig%e%f'%:éh, JIARLE %n?ﬁl&%édf ront

side and on-ts e respectively by par onrng; in € equi pnent
room4, _equipnent units 14, _.each, conprised of a vacuumcircuyit breaker 10,
a currenﬁjgﬂé §§@PﬁéFoffegﬁeghglFBaaggiﬂ% %ﬁoﬁrﬁ?aﬁm§%uﬁpelgn&FFcﬁP br eaker
10 and a zero-phase-sequence current transforner 12 on the power supply side
of the vacbmanchr busbarbecenRected, with the tatdwy sifiespdsedchand thet he main
busbar room 5, a solid-insulated main busbar 20 di sposed al ong the housing
|'s wi dt hrditection, a solid-insulated |ink busbar 21 20 connected wth the
mai n busbar and connected wth one side of each of the equipnent units 14

and sgl | &rd BrAlR0 GHL3RGBURITAALT Blgedl GRIBACHEALULED LhE GROSC S| de of

the equi pment units are di spose Ing to distribution swtchgear
transt o deRd S16E FORIERd g 2 RALhOEr SERABRS aPasnor AreRPULERuEFSaker
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 load side of the vacuum
15 circuit breaker 10 and a zero-phase-sequence 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 main busbar is housed $n a main busbar room separate from
an equi pnment room housi ng equi pnent units, |abor saving in maintenance and
| onger service |life can be achieved. Next, distribution sw tchgear

accor di ng dh EPUH TBHE ok Ynpiiey RERRENSE | DVEDE Rt Widaiher descri bed

referring to draw ngs. First nbodlrrent] Flgs 1 to 5 show distribution
swi t chgear _accor din a first. enh . eption, in

o ch B o PRSI ofy et wdhe JIE, P8 rBn b Eo BB LN S8R EChgear 15
according to an enbodi ment of the i nventlon, Fig. 2 is a front viewof it,
Fig. 3 isthe gdmaud reakerswan bsepspéecied agahnsbrIznditauditsutron

swi tchgear shown in Fig.l according to an enbodi nent of the invention, Fig.
4 is an enidemedthepprepectiva range ahbviierebyndncreasearediabhgitiyystri buti on
swi tchgear shown 20 in Fig. 1 according to an enbodi nent of the invention,

and Fkg. arfd i£1o 3fNRAla GYNNRCH N 1dH_E M@ief pdisHlak agt heﬂséw fghgear
accor di ng to an enbodi ment of the invention. In Figs . 3, the inside of

ahousi ng on Wi I tion
pl at es 2 lP%bEFf Sfédr@?é |aptrsreenélc(;rhgg%1{ f&uf%éﬂé %grtpél%%%{% and a
cabl e room6 are9 f or med |n order fromthe front side ( in the

figure). SEIRFRRINUNALEY JEDOT SAWLBY 18 RaPhteRRRre ‘?nfisl‘ﬂ‘r EEH"bﬁet he front

life can be achieved.
Next, distribution switchgear according to embodiments
10 ofthepresentinventionwillbedescribedreferringtodrawings.
[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.1l according to an
embodiment of the invention, Fig. 4 is an enlarged perspective
view showing a main busbar of the distribution switchgear shown
20 in 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, theinsideof ahousinglof 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 openable/closable manner. A digital protective
control unit 8 is nmounted on the door 7 A back 5 door 9 is provided on the
back of the housing 1 in an openabl e/l osabl e manner as shown in Fig. 1.

I nsi de the equi pnment room 4, equipnment units 14 are disposed vertically,
where they are conprised of vacuumcircuit breakers (VCB) 10 arranged side

by side al,eagdt he deth FHomeEhE Ot %fldlah?rf]QHE'ﬂg tlae( eighpgynalad o the
paper surface of Fig.1l), current transforners prOV|ded respectively

o e S8 oA ELLEN B R er s gy phas S Cence

side of the vacuunrcrrcurt breakers 10Q, and surge 15 absorbers SA) 13 for
protecti 8% 458 ROUSdRGerdndh PNgRPSPAGLled Glosapdéee Mengers) A adqui pnent

units 14 can be drawn out toward the front of the housing 1 (right in Fig.
1) by neamsteictdaer cagesol5undtt B8hésr mbunted andthei desrld.wh dacjui de t he
carriages 15. 20 These equi pnent units 14 are usually fixed by | ock devices

(not sshgwo)y andswWpedvdidaw ba thembhcknbraithe hide)sigyn ibandaawn frontward
by unl ocking the [ ock devices (not shown) and pulling handles 17 on the

front ofobgga%ggvgqgggbﬁ h%nbér £%5§h5%ﬁ”§n %q%t n the worst case, the

equi pnent -can be’'re ace easi 'y nlnrnlze& repl acenent tine. 10
The vacuumcircuit breaker 10, current transfornmer 11,

and
zer o- phase- seqliBfitdeciRFeRAULPAREEFREM 42 GAPIRMeNt units 14 are

disposed vertically, where they are comprised of vacuum circuit
breakers (VCB) 10 arranged side by side along thewidth direction
10 of the housing 1 (orthogonalvto the paper surface of Fig.1l),
current transformers (CT) 11 provided respectively on the load
side of the vacuum circuit breakers 10, zero-phase-sequence
current transformers (ZCT) 12 provided respectivelyon 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 front
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 tR8 vacuum circuit breaker 10 and the
current transformer 11 is located on the |oad side of the vacuumcircuit
breaker 10 and the surge absorber 13 for protection agai nst external

|Gt ni NG SUr Gl 5o 60ARELE 250 dilianlddad o1 dRrBbntNErXACHUMCLT £pi L br aker

10 10. The current transformer 1s o e I curren atro type "which can
cope with ural rated currents, contribitin fto inﬁaea ed.reliability. The
openi ng/ i45g OTRORE T SHABETCRe CAESFR Y 5@&%18Fﬂ9ﬁ B r 10 is an

el ectromagneti c operating devi cewhi ch conbines 15 an el ectromagnet and a
per manencopgfidutgrnn aquspmensiund t Libpsdaman hiprnhabaye aret ¢rnre¢irtg part of
the nechanism permtting easy greasel ess naintenance. As shown in Fig. 5,
a term ndn d¢8riesnracthdwniimFtige 51 xahe ebeotphdeessdquehca sumcrert Ci rcui t
breaker 10 and a termnal 20 19 connected with the novabl e el ectrode side

of the VRGUWRARY {2 ltirs t&d entt Oo?%%%rj Sup By Qgﬁ{E & tRaTh &AM PTEN

unit 14; nore particularly 1 n each t he upper "an ower equi pnent units
14, the termmnal .18 is_in_an er position_and_the termpal, 19 is bel ow
't Thes&irerinkreak8r 18 and e, colEeR tirANE T98Ter k Ihte taoB e onnect ed
with the main busbar 20 in the main 11 busbar room5 (stated later) , and
branch b@bhhe Lond giaderehHidie varnuBusinGiylt hreakeante sl £hagi see@mect abl e

manner. In Fig.
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/closing mechanismof the above vacuum circuit
breaker 10 isanelectromagneticoperating devicewhich 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 in an upper 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 di 4posed midway in the height direction
of the housing 1 along the width direction of the housing 1 in the nmain
busbar room 5. One end of the solid-insulated Iink busbar 21 is connected

with the [ f Qihely € ' shar '
bifurcatggggﬁgbgﬁgﬂgbﬁgggggﬁ&'te?#Vngﬂd%%xhg?I%ESF?QFQ%¥1??ot%%%ﬁ%%uipnent
room4 in.a that . it _can b nnect ed to, .or disconnected from the
Lbove upfdr BREPAHENED & Hamnes tAHF AHhs CC R RARREE + SLRebint o 't he
equi pnment room4 in a way that it can be connected to, or disconnected 15
from thé.apefereaner NEegderS FePrebenthds cabdensealigg eadnandl s 25, 26
are fixed on the partition plate 2 through air disconnection bushings 27,

28, respeefierenye humesell ¢4 nepraisen ty ancdadlesbars 29, 30 are disposed in
the upper and | ower portions of the main busbar room5, 20 respectively.

One connectingrbekihBabadk 1 Filyes .URPSAG By areld BY3PALi4QulatbaMnd}{ O the
equi pnrent room4 1n a way that 't can be connected to, or disconnected

from the terminal .18 .0f the abqve.uppe i t.unit. 14, apd fixed on
the part PESBRT aPais S1PRPSAGnIAAvEY, 1hi LRS AeLeNb AbheFAGN 25 R ot her 25
end of the upper branch busbar 29 is connected with a cable 12 sealing end
23 fixedhoNsing gapdrndofhgl width directdnneefi khet RPRFHRY B3iRfthge | ower
branch busbar

main busbar room 5. One end of the solid-insulated 1link busbar

21 is connected with the main busbar 20. The other end of the
10 link busbar 21 is bifurcated and one connecting terminal 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 main 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 22 through an air disconnection bushing
34. The other end of the |ower branch busbar 30 is connected with a cable
sealing end 23 fixed on the partition plate 3. The cabl e sealing ends 23

in the cable room6 are each connected wi,th a lid-insulated 10 cable 24.

Fig. 4 sK6fs 108t &Pfs 25¢ Td&Fete Ol &RE QPrFH§lﬁE|P ar 20, link busbar 21,
and branch busbars 29, 30. In the figure, the partition plates 2, 3 are
omtted. In Fig.One comrecttesitmrmianlog3t ot ed oweirebsaseh hiabat s as in
Fig. 1 are the 15 sane el enents and detail ed descriptions thereof are

om tted; 30haeeved, intoshnel dqigpnehedrbbat 4t be auwaybtisderifamdd i nk
busbar 21 are connected, for exanple, by a connecting busbar 35 which has

one end %@%‘%&E@%ﬁhﬁ%mﬂcﬁ%édﬂﬁ%@é@d’ o C]ﬁibdtéPﬁinQR%r ofﬂﬂﬁﬁmd to the

mai n busba 'S arrangenent ing Into asse y and

di sasse these into o) t The n bu b r 20,. i nk. busbar

51> s andoved etilibheg T Spi2oniy e Fobaacar, e pattPElof Tatd s D oot i e
agalnst el ectric shock, etc. and they are mai ntenance-free, or |abor-saving
in nmai nt dhaeush anAlmidssopnechd opabwSbLRG A4 -25The, othek emgspErtl® . branch

busbars 29, 30 and so on are nade 13 of epoxy resin, silicon rubber, EP
rubber onotwes brkachabdsbae 36 orsrmbmgedtmjcbmitmgasuablaas@aimgiéﬁd) a 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 to 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 so 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 transforser 11 |ocated on the | oad side of
the vacuumcircuit breaker 10 and the zero-phase-sequence current
transfornmer 12 |ocated on the power supply side of the vacuumcircuit
breaker 10 detect a 10 problemin the systemsuch as a_ground fault and open

t he vacuffn SRP¥E FaSifr-e-e1COH, TEPRETH erPBaﬁrs‘PHéﬂ}G‘n&Ilﬁ&l'n@“@ &S acuum
circuit breaker 10 is protected against ground faults to widen the

pr ot ect i 6armedgbyandjeb&isbysiabr materiglli abitbi aydiken addition, since the
solid-insulated nmain busbar 20, 15 link busbar 21 and branch busbars 29, 30

are |ocated inNéRe, HEHNtReIsdove QDB tr el 1vh tdei teenggueicdoyaing t o reduce
t he |nsulat|on di stance between the busbars, the housing space is snaller

and t he %’%%QPQ%B%&ﬁHeﬁE SFBLhe ﬂ;‘ééé%gf "D Fon £18¥F Sud A6 TR idl_rl busbar

20, link ranch busbars and so on are sol

i nsul at ed, |nteg such as cleaning for prevention of short circuit
aCC|d%nt§edagsch ﬂast adhesion is not needed, which saves |abor in

mai nt enance. Furthernore, since the main busbar 20, link busbar 21, branch
busbars 29, 30Imantht® @mbgﬂém@@tidsinGﬁlbh%d?uarﬁnputg&hngQBerol1prevention
of dew condensation is required only in the 14 equipnment room 4. Therefore,
air purgilogaegdi pireiHe avad Betdest athe qéduintiecenikebsaakerand dnde

equi pnent cost and
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 including the vacuum
circuit breaker 10 is protected against ground faults to widen
the protection range and thereby increase reliability.
In addition, since the solid-insulated main busbar 20,
15 1link 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, 1link busbar 21,
20 branchbusbars 29, 30 and soon are solid-insulated, maintenance
such as cleaning for prevention of short-circuit accidents due
to dust 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 protect4%ed against ground faults to wi den the
protection range and thereby increase reliability and also thanks to the
solid-insul ated busbars, the insulation performance is |less influenced by

such factors_as_at her e, 10 envi ronnental .condi tj.o nd altitude and
the i oreQiinient FRR IF, Faneheribe | AU Eo il Sadgherlad o

condensation. and the |ike nay deteriorate the insulation performance is
low, enStEIIRPERbPEURISL G bE EMBAL #Rd The ABHIRREH: Qostcendt o ground

or between phases can be reduced, which offers an 15 advantage that | ayout
for the maksbbesance ¢es totkkerest | gan obe seeducpdce and nakes it possible to
provi de al nost ideal distribution switchgear which neets custonmer needs.

[ Second Enbodixemiteln thidhed sios farl, 0agtbrding! t e ieMbd et YF0whag 20
di stribution switchgear according to a second enbodi nent of the present

i ti i 0 FLQ4+ s i - . . I
BEE S LAt e R e L e iy

the main busbar rogm and cable roomin the first enbodi nent. and. this 25
conmon rQﬁﬁﬁ%ﬁFi%@?(ﬂﬁﬂQﬁPQﬁﬂﬁ?ﬂjQQﬂ}Q§$n§£ﬂﬁﬂd' % tohdigsmEhe i s

conmbn room 36, nmain busbars 20, |ink busbars 21, branch busbars 29, 30,
cabl e seproteceinl Pengeardbtierody aiecxeappseelliability 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 is 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] Fig. 7 is a longitudinal sectional view
showi ng distribution switchgear according to a third enbodi nrent of the 10

present ipyention and in the figure, those designated b e .sane reference
e al s tHS! oo Hoa S paddBishars 20 4 11k BUSHAGH: Hontrald canl o
room6 in the f irst enmbodinent is elimnated and the cables 24 are exposed
out si de PHEPRBEA G301 capde sealing epds 43 apdatd 6ss24 pEedtiriPesed n t he

enbodi nent 15 shown in Fig. 1. According to this enbodi nent, the sane
effect as in theconfitug evimdisrembsddaenite ahbisamasl edfifdctuast bntttee absence
of the cable room6, the installation space is smaller, which is hel pful

for instellati efinbAiReANEAREE WAL vD dfPWnsd GIROL, "B ladddhcd 15 @

general connection diagram showi ng distribution switchgear according to a
fourth enmbodi nent .the present inyention and ih the figure. . those
desi g atgg g © 9?15’9%5 ny fae?eeﬁggsnﬁry%g?"gl $0a5tn 121 gf%?l“ﬁ%d‘a?“alr’ei{ he same
25 or equivalent parts. 16 In this enbodinment, disconnecting parts 80 are
provi ded2BA aEgemPialidiéyt fogebysgarsndnfo s dikecdreodBPIryedof a

[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 inthefirst 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 room 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 nmechanismof the vacuum
circuit breaker 10 as nentioned above, the 5 disconnecting part 80 is
operated for disconnection through anmeel ectromagnetic operating device

whi ch conbi nes an el ectronmagnet and a permanent nmagnet. A solid lubricating
bearing is used in the sliding part of the electromagnetic operating
device, permtting easy greaseless maintenance. 10 In this enbodi nent, the
same effect aslpPnthhe enhRddmeibodisEAREeEANEPAERT BAaTEsPTRYIded Fift h
Enbodi nent] Figs. 9 and 10 show an exanple of an array of panels which
enbodi es oai e lfakednedectrhdeaside apdtihnonedlebelechrodedside db 40 the
present invention, in which Fig. 9 is a general connection diagramthereof

and Fi g. vh@uum 2iReuIREGeURer QY .0fLike ﬂ@@korlaéfé?ffﬂé méShaMESE d# gures,
those designated by the sane reference nunerals as in Figs. 1 to 5 are the

same or E‘iﬁ‘é‘ VAR AFhS+ %Q:eark['? go ﬁ.%ntt Bl 'cﬂ% dvd thgfigure, an

upper I"ower equi prent un ng S WHcUuum ci rcui t

breaker (VCB) 10, disconnectin arts 80 on the fixed el ectrode and
movabfe &ISCONGESTENgePast Bllel agBEFr?E??c%‘P’E ¢l ecReRedblon thypygy

transfornmer (CT) 11 on the | oad side of the vacuumcircuit 25 breaker 10 and
a zer o- plaas elesquronagnediice wp emadrigigo deari cez @hjicly conbiges la@ power supply
side of the vacuumcircuit breaker 10, <constitute a first panel Al for
di stri butdi@etrwniagmetandrad permanent 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 connection
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 plaged on the left of the second panel B,
thus constituting an array of panels. The second panel B includes: an

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

el ectr ode2aon thes pbwerekapplpdei ¢ dels thfe Yheuumcointeit durdakeredlogr 10, a
current transfornmer (CT) 11 on the power supply side of the wvacuumcircuit

breaker &8n3fdtataes FPRASPanRAURNCLoEUHL £FEibl ¥ Bos T iBindedd) akd On the
| oad side of the vacuumcircuit 15 breaker 10; and a voltage transforner

{ans or ity e frftEst ifan P R i, e Dbl B MIREIrC el Do

a voltage transfornmer unit, located in its |ower portion, which is
conpri selPgflaf Y A% de £iasstBrRReL 2m)a $£C0RAIPREANECET RLFTEDOAE 80 and a

|l i ghtning protector 82 and a di sconnecting unit, |ocated above the voltage
transf or hbe left,ofihileh athegofdmisde@anefl a2di audnacthing gamel 8D.isAs shown
in Fig. 10, these first to third panels Al to C are interconnected by main

busbars glackiinknbtsdarerflof %&W@?d@iélh_ﬂ,hﬂ:m ’roMsRA T i4Y branch
busbars 29, 30 18 connected with individual pieces of equipnent, and

auxi liary, BEPEYbebﬁéﬁeﬁéz 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 breaker 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
avoltage 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 nubber of on-site man-hours for a new
installation or an extension of existing equipnent. [Sixth Enbodi ment] Fig.
11 is a general connection diagramshowi ng 10 distribution sw tchgear
according to a, sLxth enbodi ment .of .t he esent invention and.i.n_the figure,
Chose. desPbiaf Lt gt tR MOyl breies Rhretarendtey adf s Bshe s o e
same or _equival ent garts. In this enbodi nent, a current transformer (CT) 11

and 15 hinhhisharseBdeficfibe Rafk eftthe hayusdnge} threnghian gpeniggat ed

bet ween the fixed electrode side of a vacuumcircuit breaker 10 and a
di sconnegBi hy pasid80fand bEt Wkenhotusingviabl e el ectrode side and a
di sconnecting part 80. Like the operating nmechanism of the vacuum breaker

10 as nenti onegcabpyEng e tAlisCOIPOEimest 20i tPalst po88iBIE B FhoHtmt ed for
di sconnection through an el ectromagnetic operating device which conbi nes an

el ectyo e ' ' ri is used
R G L e
easy greasel ess. mai ntenance. 25 In this enbodinent, the sane effect as in

t he” abov@URStaRhbAU! KerRWIGE A DB YD B PO RS hib P MaAn ThQULS ERTERDSH ment |

installation or an extension of existing equipment.
[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 operating 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 Fi¥f. 9. In the figure, those designated
by the sane reference nunerals as in Figs. 1 to 5 are the sanme or

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

| ower eq&%gg@{meﬁqgtcgﬁ-M@i%ghgggg%igﬁg# g a vacuumcircuit 10 breaker

(VCB) 107 di sconnecting par I'xed el ectrode and novabl e

el ectrode_ sides of the vacuumcircuit breaker 10, a current transforner
(CT) 11 bPeY®Rth EEPQIHeRt !t he vacuum circuit breaker 10 and a

zer o- phase-sequence current transfornmer (ZCT) 12 on the power supply side of
the vacuum 15 id s clid tshowsilanr exampkr whamarraheofgpanedsiwktich br eaker
10 and a di sconnecting part 80, constitute a first panel A for

di stri buémeod & lddlkaedbu tdet endtbRgeht 8 mpaABebnéa avdve aclhergang structure
is placed on the left of the first panel Al; a second panel B is placed on

the lsef L Ofc g, LDRE friveie A PARELIPS 298 fat Hoh GPRRE! orfe hoBhaced on

the I'eft of the secon pane us constituting an array of panels. The
second panel. B includes: _.an_equipnent_unjt 14 ocated in its |ower

or 1o, THERER § dBrighe CAUER: SPORAARA LIREEd Y RER Toeayenge

di sconnecting parts 80 on the fixed el ectrode 25 and novabl e el ectrode sides
of the vaemehats rafuiin Figgket U1®,5 2ge jheusamaton eansiv@lant perfsil on the

power supply side of the vacuumcircuit breaker 10 and a
zer 0- phase- sedirerkiigg cw2,ewn the right in the figure, an upper and 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 circuit breaker 10,
a current transformer (CT) 11 on the load side of the vacuum
circuit breaker 10 and a zero-phase-sequence 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, disconnecting parts 80 on the fixed electrode

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



transforner (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€¥ above the equi pnent unit 14, which
Is conprised of a voltage transforner (VT) 81 and a di sconnecting part 80.
The third panel Cincludes a voltage transformer unit, located in its

| ower port/ |1&t},‘54 [Jétqﬁgqlrl \ 81, a

di sconneét?%%%?t 8 §afn a i(gﬁﬁmg%g&br%%%%%?igggnggdéi\g%o%%ector
unit, |ocated above the vollg%(_gehéran(if ormer unit which is co‘rg)ri sed of a
vacuum c¥ PEHPPR SHEEREF BEed Y r%&%ﬁ%’rgf?aﬁeo'r?‘ﬂ}%enﬁ?ézdm &% r ode and
novabl e el ectrode sides of the vacuumcircuit breaker 90. 15 Li ke those
shown ab&Yangformgr (BCTY htdeon thae lead pide Pardles vRcuwn cigiquit

i nterconnected by main busbars 20, |inkbusbars 21 connected with the nmain

busbar s Bbeakeanth, hustiartse 2 eBhec gacaaimedinculti hdeskdnal 0 ppret es of
equi pnent, and auxiliary |ink busbars 84, at the back of the housing 1

through gnsepRALBEindGH3: 80 ;3akd (&%éﬁE&%@ftﬂé?%MﬁGnit,ﬁ%ﬁﬁd‘g to this
enbodi nent, it is poSsible to shorten e construction period for

t
on-ai to ARAvBobre S EleE, it « HANSR op srtekFERE R S ng
equi pnent. 25 21 Wiat is clained is: 1. A distribution swtchgear
conpri si h§ansformer (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, located above 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
panelsAl toCareinterconnectedbymainbusbars 20, linkbusbars
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 period for transformation equipment and also
substantially reduce the number of on-site man-hours for a new

installation or an extension of existing egquipment.

25



an equi pnent room and a nmai n busbar room which are forned in a

di stribution panel housing on its front side and on its back side
respectively by partitioning; equiprment units disposed in the equi pnent
room each conprising a vacuumcircuit breaker, a current transforner on a
| oad side of the circuit breaker and a zero-phase-sequence current
transformer on a power supply side of 4he circuit breaker, the equipment

units being vertically arranged; a solid-insulated nmain busbar being
di sposed ﬁbﬁgﬁ&'ﬁdﬂtﬂgﬂﬁt al direction of the housing in the main busbar

room a solid-insulated |ink busbar being vertically disposed in the main
busbar roomto be connected with the mai n busbar and connected with one

si de of egch f.th uj t units.. and a solid-insulated branch busbar

connect eplqwi t hﬂtq{%t”g’t'ﬁ%} E\gﬁ@&eﬁcgg\@ﬁlsw, the equi pment units, wherein the
vacuum ci r cui t aRr ekpiefPNBEMSEsd aN nfdif ChHUsHARGBEI, GvhieRedrat formedeii g8 Wi th
an el ectromagpet, a permanent magnet and a solid |ubricating bearing used

for a sli distgoyiontpastel heasiageen its feair side ang@naits Rgck gisle taspectivet by
di stributig it Wintgc_hgear as described in claim1, wherein the equipment unit
further IHCPU@ES di sconnectors on a fixed electrode side and a novable
el ectrode si deeqbiphtent vadtsudisposediih theeaggipmenheaoem) esubh cofnptibiag a
ol cct ommGRERU B BIRAE A GHaRTIGRIIPTEYion e 980l 1§ GEABheAF ea 1 or
o oo 0260 SRELH A A S PBfouc, sl Lyt o
connect ed ciroyit breaies dlos rguipetent Loits being vesticallp astaagedhr ough an air
a solid-insulated main busbar being disposed along a horizontal direction
of the housing in the main busbar room,
a solid-insulated link busbar being vertically disposed in the main busbar
room to be 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 equipment units,
wherein the vacuum circuit breaker comprises an electromagnetic
operating device with an electromagnet, a permanent magnet and a solid
lubricating bearing used for a sliding part of the electromagnetic operating

device.

2. The distribution switchgear as described in claim 1, wherein the
equipment unit further includes disconnectors on a fixed electrode side and a
movable electrode side of the vacuum circuit breaker,

wherein each of the disconnectors comprises an electromagnetic
operating device with an electromagnet a permanent magnet and a solid

tubricating bearing used for the electromagnetic operating device's sliding part.

3. The distribution switchgear as defined in claim 2, wherein the equipment

unit can be connected to, or disconnected from, the main busbar through an air



22 bushing and is housed in the housing on the front side of the housing in
a way that it can be drawn out. 4. The distribution switchgear as descri bed
inclaiml, wherein the surface of the main busbar, the |ink busbar, and
the branch busbar is covered by an earthed layer. 5. The distribution
switchgear as defined in claim1, wherein the equipnment wunit can be
connected to, or disconnected from thz mai n busbar through an air bushing
and is housed in the housing on the fr fit side of the housing in a way that
it can be hlshing and is BouSdrkindthet housirig on teeuftonh gieler ofathedemusindomda iwaycl ai m 1,
wherein a RrQLectLve control unit is nounted on a front door of the

housi ng. 7N3ThEARYPEAAWNOUSN swit chgear as described in claim1, wherein the
current transformer is of the multi current ratio type which can cope with
plural rated currents. 8. The distribution switchgear as described in claim
1, wherei rht he 9w digtribugion swéahgeariasodessabed i olain ilc aiheyeiditep suidare of t he

mai N bushar roomsg as to eross _fhe sol ,d-insul ated in _husbar, with grade
Coparat i ol RAM kaSear: e Gk BReb’ 47, is, Rr boSeATn IS cBUERRT b/ ae min
busbar vigarthegdaygct i ng busbar; and wherein the connecting busbar has one

end connected with the solid- insulated Iink busbar and the other end
clanped to the solid-insulated main busbar. 9. A distribution sw tchgear

compr i i ngs 23 1iaNGRHHRBRwiAGBRARS RAREY Th BISRRY, iiRaEapd ddllibhen 2 cabl e

room are
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.

6. The distribution switchgear as described in claim 1, wherein a protective

control unit is mounted on a front door of the housing.

7. The distribution switchgear as described in claim 1, wherein the current
transformer is of the multi current ratio type which can cope with plural rated

currents.

8. The distribution switchgear as described in claim 1,

wherein the solid-insulated link busbar is vertically disposed in the main
busbar room so as to cross the solid-insulated main busbar with grade
separation, and the solid-insulated link busbar is connected with the main busbar
via a connecting busbar; and

wherein the connecting busbar has one end connected with the solid-
insulated link busbar and the other end clamped to the solid-insulated main

busbar.

9. A distribution switchgear comprising;



formed in a distribution panel housing on its front side of and on its back
side and behind the main busbar roomrespectively by partitioning;

equi pnent units, each conprising a vacuumcircuit breaker, a current
transforner 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

equi pment  units being arranged vertically in the equipnent room a

sol i d-insul ated mai n busbar being di spdsed al ong a horizontal direction of

t he housi ng '”énh&qdmhﬁnp#b%lﬁ%nﬂ%orﬁhlnab@%k%drﬁ%‘r‘n'd%ﬁﬁer'é'&%bfé%@ﬁ{aﬁée' ng
vertically disposed in the nmain busbar roomto be connected with the main

busbar ancfocmmhm:a dtstwqtt@ncnwet hdesing opatsHronpkidenef angudpite backisidesanda
solid-ins eht
e

ranc wi th one end co nected with the other side of
each of the é’h‘ﬂ‘h%n@ﬂ'tn %r?weecgyﬂglbygﬁ |°é'bpq nto the cable room the
sol i d-i nsul at ecgaigneit bnnsé)aéad)ﬁlcampﬁsmgogaﬁhdunni REcumitledriFbA cueen
together wth the solid-insulated nain busbar and the solid-insulated |ink

busbar; arftBnsfygeren @sleagt sidecefbine eigitebicaienand a w@r@phaﬁe-éﬁ@uwcet he
branch busbhgfent ttr]%%%e?oﬁaab‘ﬁwéreéurpd?? R3S tHe (B uT BR Sker g the

vacuum ci rcuit breaker conprises a ectromagneti ¢ operati g evice with
an el ect r aumalyrsting arrpegethvertitaliyigriee equigneens odord; | ubri cati ng beari ng used

for a sliding part of th | ect etic operating device. 10, The
i st 11 but | on svA PeigEab el B bRRRA being cPered g & o enutal Sherient unit
further '%'tH@'ﬁ%th%WﬂﬁeﬁEW&%r%émxed el ectrode side and a novable

el ectrode side of the vacuumcircuit breaker, wherein each of the
di sconnect or s coaplid-ineslater bnicbushardoging vertisply dtspnged diee ¥ihes enain s lbar

el ectr orragrn om to%éagér%aenc & wﬂﬁ%gﬁna?r?gugbasroar{ddcon%%rc e % H%ne side of each
of the equipment units,

a solid-insulated branch busbar with one end connected with the other
side of each of the equipment units and the other end led into the cable room, the
solid-insulated branch busbar being disposed in the main busbar room together
with the solid-insulated main busbar and the solid-insulated link busbar; and

a solid-insulated cable connected with the other end of the branch busbar
through a cable sealing end in the cable room,

wherein the vacuum circuit breaker comprises an electromagnetic
operating device with an electromagnet, a permanent magnet and a solid
lubricating bearing used for a sliding part of the electromagnetic operating

device.

10. The distribution switchgear as described in claim 9, wherein the
equipment unit further includes disconnectors on a fixed electrode side and a
movable electrode side of the vacuum circuit breaker,

wherein each of the disconnectors comprises an electromagnetic operating
device with an electromagnet, a permanent magnet and a solid lubricating

bearing used for the electromagnetic operating device's sliding part.

11.  The distribution switchgear as described in claim 10, wherein the surface



bearing used for the el ectromagnetic operating device's sliding part. 11.
The distribution switchgear as described in claim 10, wherein the surface 24
of the main busbar, the link busbar, the branch busbar or a cable is covered
by an earthed layer. 12. The distribution switchgear as defined in claim
10, wherein the equipnent wunit 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. The

di stri but '&ﬁhé%élﬁmﬁér afie §iAR WusBEA thd brddnbdsbar W&l BaBle 3s BHPERATHyV €
control unit is nounted on a front door of the housing. 14. The di strl bution

swi t chgeararmsarnthestiayeed in clai m 10, wherein the current transforner is of
the nmulti current ratio type which can cope with plural rated currents. 15.
The distribution switchgear as described in claim9, wherein the surface of

the nmain bigsbarihe digtribulibn BustbRgeartdsedéfirriacin daIFDR0, winstem Brbdduiprentover ed
by an eart hed | ayer. 16. The distribution sw tchgear as defined in claim?9,

wher ei n t héhieeRN Bﬁ&ﬁ)@ne@ﬁﬁﬁttoc%dﬁéo%’ﬁﬁ%f@w ttae MeRin dusbanteer@an@ym t he
mai n busb h he
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di stri butitbat $vat bbgrawnasit.described in claim9, wherein a protective
control unit is nounted on a front door of the housing. 18. The distribution

swi tchgear as described in claim9, wherein the current transforner is of

the multi p4rrefie didtribtiby RAitGAGER £P8eS&IPBEdh Icdhill Hi dlhdrainesl prétdEfvent s.

control unit is mounted on a front door of the housing.

14.  The distribution switchgear as described in claim 10, wherein the current
transformer is of the multi current ratio type which can cope with plural rated

currents.

15.  The distribution switchgear as described in claim 9, wherein the surface of
the main busbar, the link busbar, the branch busbar and a cable is covered by an

earthed layer.

16.  The distribution switchgear as defined in claim 9, wherein 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.

17.  The distribution switchgear as described in claim 9, wherein a protective

control unit is mounted on a front door of the housing.

18.  The distribution switchgear as described in claim 9, wherein the current
transformer is of the multi current ratio type which can cope with plural rated

currents.



25 19. The distribution switchgear as described in claim9, wherein the
solid-insulated Iink busbar is vertically disposed in the main busbar room
so as to cross the solid-insulated main busbar with grade separation, and
the solid-insulated |ink busbar is connected with the main busbar via a
connecti ng busbar; and wherein the connecting busbar has one end connected
with the solid- insulated |Iink busbar and the other end cl anped to the
solid-insulated main busbar. 20. A di3%ribution sw tchgear conprising: an
equi pnent room and a nmain busbar roomare forned in a distribution panel
housing on its front side of and on its back side respectively by

partitionitly; Tae dsfiibghenswiiehaeat amsiessiibrfl i@ @daiprit breaker, a current
transf Ldo S eu breaker, a cu
current. tr anef SetERGinecs S Rhubl K Bliar s FRIEEny SR NIRE PG 5

di sconnecthusbaa reoht age dsr dostsgetheursioliddivadlatgd amai tiagbat r ansf grager and a
di sconnector; the equipnent unit and the voltage transformer unit being

| [ L | . . /
verti cal | yeParatieRgand the salid-bguiaterbnk bethar imcamedted wihthe awindrsPaiusbar
bei ng di S%Q%oﬁh?&gmg?bd’%rair; al direction of the housing in the main
|

busbar room a solid-1nsulated |ink busbar being vertically disposed in the
mai n busbar rodrareio the commentingdbwebian Haseonaienchashecteshdvittofireesblidt wi t h
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equi pnent gy@bhr.in the mai n busbar room

20.  Adistribution 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 current transformer on a load
side of the circuit breaker, a zero-phase-sequence current transformer on a
power supply side of the circuit breaker and a disconnector,

a voltage transformer unit having a voltage transformer and a
disconnector;

the equipment unit and the voltage transformer unit being vertically
arranged in the equipment room;

a solid-insulated main busbar being disposed along a horizontal direction
of the housing in the main busbar room,

a solid-insulated link busbar being vertically disposed in the main busbar
room to be connected with the main busbar and connected with one side of the
equipment unit and the voltage transformer unit, and

a solid-insulated branch busbar connected with the other side of the
equipment unit in the main busbar room,

wherein each of the vacuum circuit breaker and disconnectors comprises
an electromagnetic operating device with an electromagnet, a permanent magnet
and a solid lubricating bearing used for a sliding part of the electromagnetic

operating device.



wherein each of the vacuumcircuit breaker and di sconnectors conprises an
el ectromagnetic operating device with an el ectromagnet, a pernanent magnet
and a solid lubricating bearing used for a sliding part of the

el ectromagnetic operating device. 26 21. The distribution sw tchgear as
described in claim20, wherein the solid-insulated |ink busbar is vertically
di sposed in the nmain busbar room so as to cross the solid-insulated main
busbar with grade separation, and the’%oli d-insulated |ink busbar is
connected with the nmain busbar via a connecting busbar; and wherein the
connectin%1bus connecte e sglid- insulated Iink

h dwith t
busbar an the?g%ﬁésﬁﬁ%ﬁ%e%?e@ Gafasﬁﬁ%C’vég&di'aPr%@ ted main busbar. 22. A

di stribution swhefhdaRe soRaMidFated MR BUShaAY i9leARBH BighosBasFdnsisgnby side
in a housing which are: a first panel in which two equipnent units each

conpri sed bypbar ¢pewuise aBr &akepss atheusplichinsulated f Baiverbushan Widadgretge of the
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in which am ggohmeating busbhr;emapri sed of a circuit breaker, a current
transforner on a |load side of the circuit breaker and a zer_o-g]hase,- sequence
current transf $eegin dheacHiReiing (usbgr Siaaeons enfecinestad Withelileesolidand  a
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vol tage touabsf orner and a |ightning protector and a di sconnector unit
havi ng a

22. A distribution switchgear 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 and a zero-
phase-sequence current 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 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 a voltage transformer unit having a voltage
transformer and a lightning protector and a disconnector unit having a
disconnector are vertically disposed,

wherein these panels are interconnected by a solid-insulated main busbar
disposed along the housing's width direction, a solid-insulated link busbar
connected with one side of each of the units and a branch busbar connected with

the other side of each of the units.

23. The distribution switchgear as described in claim 22, wherein the

disconnector of the third panel is a vacuum disconnector.



di sconnector are vertically disposed, wherein these panels are

i nterconnected by a solid-insulated main busbar disposed along the
housing's width direction, a solid-insulated |ink busbar connected with one
side of each of the units and a branch busbar connected with the other side
of each of the units. 23. The distribution swtchgear as described in claim
22, wherein the disconnector of the thjrd panel is a vacuum di sconnector.
27 24. The distribution switchgear as“described in claim?22, wherein the
circuit breaker is a vacuumcircuit breaker.

24.  The distribution switchgear as described in claim 22, wherein the circuit

breaker is a vacuum circuit breaker.



