Title of the invention: Dual Bus-bar type Switchgear Field of the

i nvention: The present invention relates to a dual bus-bar
type 5 switchgear, and nore particularly to a dual bus-bar type

swi t chgear, wherein the bus-bars are insulated with a solid insulator
havi ng earthed surface coating thereon. Background art: 10In
facilities such as factories for producing devices for conputers and
hospi t al sTiale intreaseinneneloabi bhay Bfisposertgpar ses$ttigdepanded
nore and nore because a stable power supply to various |oads is
required. As switchgears of electric sw tchboard equi pnments for such
15 facilities, there are dual bus-bar type switchgears, which can

make shorgidhe dotend uption-1bHe to supply power to | oads so as to
increase reliability of power supply as disclosed by patent docunent

No. 1. In thtﬁesmg%togsvehta@ﬁ %ia*e@rsSgb Caagqegu\éﬂ-ﬁo'arp%ggr@ -
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insulator having earthed surface coating thereon.

Background art:

10 In facilities such as factories for producing devices for
computers and hospitals, an increase in reliability of power
sources is demanded more and more becauAseAagstﬂable power supply
to various loads is required.

As switchgears of electric switchboard equipments for such

15 facilities, there are dual bus-bar type switchgears, which can
make short the interruption time to supply power to loads so
as to increase reliability of power supply as disclosed by
patent document No. 1. In this system, one of the bus-bars is
charged with power received from an electric power company and

20 the other bus bar is charged with electric power supplied from
a private power generator so that even if power supply from the
electric power company is interrupted due to flash-to-ground,
stable power supply to loads is continued by switching the

interrupted bus-bar to the other bus-bar.
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Prior art: Patent docunent: Japan Patent |aid-open No. HO06-311614 The
swi t chgears nentioned above conprises an upper disconnector one end
of which is connected to an upper bus-bar, 5 a | ower disconnector one
end of which is connected to a | ower bus-bar, and a circuit breaker
bei ng connected to the other end of the upper disconnector and | ower
di sconnector. Since the circuit breaker is disposed between the upper
di sconnecPovionndrtower di sconnector, power supply can be continued

t hrough the 10 | ower di sconnector, |ower bus-bar and circuit breaker
even when faPketeethdppensnitn tUheaupPeart edits deritecten aknd/ 610 6-3a 1wiEer
bus-bar. As a result, it is possible to reduce the failure tinme of
power supply Tbel safischheacei flentsohBdonBoot tb@p@ﬁségnQQChﬁpérand/or
bus-bars. 15However, permanent rel ease (recovery) work of the failed

bus- bar oa shssaRESE AndTusl de wiaRe @ét@m@/&ﬁé&wgaﬁfufpp%fr bhs-wRper
bus-bar and | ower bus-bar during the night tine where | ocads are

stopped 0f WiFd NG ia& PRI %%cgnaooéswmcﬁefyrc%rﬁ?é@ééaf a Love

wor kers. 20That |s power supply to the | oads mnust cut-o

makes di fifhEubd - { Qnanard AL P LGt L LB conpecddl SHCML %%her end

switchgears o dua ar type, it has esired to carry ou
Lhe per ety £ cl ease Hork ol Lhe. | 21k e, ROFt 005 MLBOLL  SLORRL G,
circuit breaker is disposed between the upper disconnector and
lower disconnector, power supply can be continued through the
10 lower disconnector, lower bus-bar and circuit breaker even when
failure happens in the upper disconnector and/or the upper
bus-bar. As a result, it is possible to reduce the failure time
of power supply to loads in accilidents in one of the
disconnectors and/or bus-bars.

15 However, permanent release (recovery) work of the failed
bus-bar or disconnector must be done after switching-off of the
upper bus-bar and lower bus-bar during the night time where
loads are stopped or during a periodic check so as to secure
safety for workers.

20 That is, power supply to the loads must be cut-off, which
makes difficult to shorten the cut-off time.

In such the switchgears of dual bus-bar type, it has been
desired to carry out the permanent release work of the failed

porticns without stopping power supply to the loads and check

25 devices in the casing of the switchgear.



25 devices in the casing of the switchgear. Summary of the

i nvention: The present invention was made based on the above
ment i oned probl ens and provides a dual bus-bar type sw tchgear, which
makes it possible to carry out the check of the devices in the 5
casing and work relating to one of the bus-bars and/or the

di sconnectors w thout stopping power supply to the | oads. In
order to Salweryhefabbweipwebhkténr; the present invention provides a
dual bus-bar type swi tchgear conprising a casing accommobdating the

foll owi ng el emenpseasdt a roosiidiuived hydd baard badtnetalow! aketidned
bus-bar roomlocated at the rear side of the casing, a device room

| ocat ed ngxé¢blémshendusrbardesom andipanutibhonedpbr o thaghYS- bahich
roomwith the earthed netal plate 12, and an upper bus-bar and a

| over buspbags disspesed dik thecsasing,£agt Rawidndoa @ﬁ@%&}ﬂ;es 4% the
h of which s

upper switch unit "19A 15 having a circuit breaker one end

connegt e : e us- ; SWi-t unj 0 nd

ohicn Sl o eAfidPatRAE, R Re B8 And E81BheSPE ERe BhL R PR RaT P fhe

| ower switc i1 _beij disposed. in the switch roo extendin
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breaker of the upper switch unit and a circuit breaker of the |ower
switch ufTOBtdet rd cITy RORRRRT cliYPR S} TFERIBRY weRHPEhelnpper casing
bus-bar and | ower bus-bar, wherein each of 25 the conductor 8 of the
bus- bar s 3ETERAITH S tHha Selievinguphepents and a constituted by

10 earthed metal plate, a bus-bar room located at the rear side
of the casing, a device room located next to the bus-bar room
~ and ﬁaftitioﬁed érém.tﬂeAbuénbaf room with.thé earthéd ﬁefaé
plate 12, and an upper bus-bar and a lower bus-bar disposed in
the casing each having a conductor, an upper switch unit 19A
15 having a circuit breaker one end of which is connected to the
upper bus-bar, a lower switch unit 19B one end of which is
connected to the lower bus-bar, the upper switch unit and lower
switch unit being disposed in the switch room, a extending
bus-bar 33, which is disposed in the bus-bar room and
20 solid-insulated, one end of which is connected to one end of
the upper switch unit and oné end of the lower switch unit, a
circuit breaker of the upper switch unit and a circuit breaker
of the lower switch unit electrically connected in series
between the upper bus-bar and lower bus-bar, wherein each of

25 the conductor 8 of the bus-bars is covered with a solid insulator



9 having an electrically conductive coating 10 to be earthed. A
conductor (cable) 8 of the extendi ng bus-bar 33 should preferably be
solid-insulated with a sold insulator 9 having an electrically
conductive coating to be earthed, as shown in 5 Fig. 3. The casing
may further conprises a control roomnext to the device room and
partitioned fromthe device roomwth the earthed netal plate, in
addi ti on ¢#chatimglewi eéecaancadd vt henusthae coating 10 to Bhesgathbead
netal plate 12 nay exi st between the device 10 room and the control
room in Addohdettdéo (bHebeaytbedfnehal eptaheidd betvweeh theshould
bus- bar-room and the device room Anot her aspect of the present

i nventi onpr&féLaipl Pubslesd ey-duadu bisedari diy Re seWid ¢RgeaL tBBNbI RREUng
above, wherein the circuit breakers of the upper switch units are

connect ed;h e k1581 d £15 Wddh d & 14RPELaRYSHPRE She aNd-118) CifCULL N 1n
breakers of the lower switch units are connected In series wth the

I b r ; f ot I t i Lon_is. t
brovi g SFRET ¥, Wit RN, e B AR o B bR arbGReer
the 20 solidy l.ator is e, of _epoxy resi.n or sili,cone rubber.,
Accor di nng %%{Z&éﬁiﬁecgeen °9 nvglr%it ipc?r{%li%tl%ins?%;gggfrbfcget 8 Uo%h 3(5;?918 PHED
dual bus- t swi t chge and .cut .down a cost thereof an

i ﬁgpec'ltj ?otﬂ’?%re%ﬁzjgﬁl BrCROALBrE A e %ﬂgéwnafrm t%lee g%‘kf/f‘&%s’f%{“ fRe the
casi ng cgﬂ§§g?done wi t hout stopping power supply to the 25 | oads,
because o2t HP¥B1 i d-i nsul at ed and earthed bus-bars

The earthed metal plate 12 may exist between the device
10 roomand the control room, in addition to the earthedmetal plate
12 between the bus-bar-room and the device room.
Another'ééﬁecﬁ 5fk£hé ﬁréséntAihvénEién»isutdAp;o}iae.tHe
dual bus-bar type switchgear mentioned above, wherein the
circult breakers of the upper switch units are connected in
15 series with the upper bus-bars, and the circuit breakers of the
lower switch units are connected in series with the lower
bus-bars.
Yet another aspect of the present invention is to provide
the dual bus-bar type switchgear defined above, wherein the
20 solid insulator is made of epoxy resin or silicone rubber.
According to the present invention, it is possible to down
size the dual bus-bar type switchgear and cut down a cost thereof
and inspection or check or work on the bus-bar and or devices
in the casing can be done without stopping power supply to the

25 locads, because one of the solid-insulated and earthed bus-bars
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i s disposed in the upper position and the solid-insulated and earthed
ot her bus-bar is disposed at the | ower position in the casing,
wherei n the upper bus-bars are electrically connected to the upper
switch unit and the | ower bus-bars are electrically 5 connected to
the lower switch unit. Brief description of the draw ngs: Fig 1
is a connection diagramof a sw tchgear of panel row ng constitution
type of the qrssesddiinventi apper posifign &hd £ ¥eltidcahsseaticenahd
view froma side view of a 10 switchgear unit 1 shown in Fig. 1

accor di ng=4 or198¢ SHdbRAbLAT i Ehei Presedtat RYRN bPBy posithich i3 LBeA
perspective cross sectional view of an earthed solid-insul ated

conduct Orc%@y%éfbﬁrh%h%ngﬁﬂie%s%a#@%ﬁ %%%%tﬁgiig\é%g%i Bg?n%ﬁggg'

4 is a connection diagramof a unit pane t he enbodi

present iwgg@ rswi%!cglgué%%n% gh@qowﬁ%%-ﬁggﬁggﬁgg%cggg@amm

the rear si 0 e casi ng, ere € cabl'e"and ca

om tt%d fé)(gmfé@é&c{(gytthfci) é%ﬁ%ﬁ?%@“ de_view of a switch unit

enpl oyed Tn the embodi ient of 1 _ eﬁ?}?hvention. Fig. 7is a
g?nPﬁgtLﬂggg%ﬁgﬁggggfgtfgglg%négg agggfgééQn wor k of the sw tchgear
Fig. 1 is a connectiondiagramof a switchgear of panel rowing
constitution type of the present invention.
Fig. 2 is a vertical sectional view from a side view of a

10 switchgear unit 1 shown in Fig. 1 according to one embodiment

of the present invention.

Fig; 3 is é)befspective croés éectionai éiew gfkén eéréhed
solid-insulated conductor employed in the embodiment of the
present invention.

15 Fig. 4 is a connection diagram of a unit panel of the
embodiment of the present invention.

Fig. 5 is a plan view of the bus-bar room from the rear side
of the casing, where the cable and cable head are omitted for
simplicity.

20 Fig. 6 is a side view of a switch unit employed in the
embodiment of the present invention.

Fig. 7 is a connection diagram for explaining inspection

- work of the switchgear of the embodiment.

25 Detalled description of the embodiment:



25 Detail ed description of the enbodi nent: According to the
present invention, the foll ow ng enbodi nents are provided. (1) A

swi tchgear unit conprising a casing accommodating the follow ng

el enents and including a bus-bar roomlocated in a 5 rear side of the
casing, a device roomin front of the bus-bar roomand a control room
| ocated at the front side of the casing; a |l ower main bus-bar
(16B) and anZupperingi tdusebarosksR) insepariang! whd spaseding t he
bus-bar room (16); a lower switch unit and an upper switch

unit, sepafiabelyedfdsdisposedvindetihe device room (15), a | owner
controller (26B) and upper controller (26A) for controlling the

SWﬁtChgeaElgi$9Q§ﬁidﬁhé$@1ﬁﬁﬂiEghmﬁg%qhﬁlg)ca%%%%“%%g%ﬂﬁ@%%kkﬂg the

bus-bar (31B) connecting a |lower interrupter ( an upper

connect i ng, Pus; 4 BN &ﬂfﬁ@ﬁ%@ﬂ%ﬁﬁg%g;ﬁggg%f PR 4R %%e%rﬁg a

breaki ng portion (21a), an exten connected to t
connegtin S. ( a ab Q a_cabl g head L, .and _an
auxiI?ﬁryg%%ﬁﬁggggﬁgséég-%%?f?QZ %%%%ﬂﬁ%% PRg %ﬁégﬁﬁb f”é%ﬁFcRuﬁnP?r
and the lower switch unit, disppsed in the bus-bar room _wherein, 20
cach of (HETATH BULTBArel “Eelbhor - BAL baF, CTingdtinyE HiRe. bar-and
auxiliary conﬂﬁctin bus-bar is insulated with a soljd_insulator

havi ng a conBuct¥se PHG "PREr 6bAB) 31! eandbeer vea b kiisngy st (LRR)

bus- bars bei ng eart hed. ,
separately disposed in the bus-bar room (16);

a lower switch unit and an upper switch unit, separately
10 disposed in the device room (15},

a lower controller (26B) and upper controller (26A) for
”cénﬁrdlling Ehé‘s;i%cﬁgéag disboéeé.ih éhé cbnfrél roém‘(17);
a lower connecting bus-bar (31B) connecting a lower

interrupter (21b) and an upper connecting bus-bar (31A)

15 connected to an upper interrupter or a breaking portion (2la),
an extending bus-bar (39) connected to the connecting bus bar
(31) and a cable though a cable head (38), and an auxiliary
connecting bus-bar (32 ) connecting the upper switch unit and
the lower switch unit, disposed in the bus-bar room, wherein

20 each of the main bus-bars, extending bus-bar, connecting
bus-bar and auxiliary connecting bus-bar is insulated with a
solid insulator having a conductive coating thereon, the
conductive coating of the bus-bars being earthed.

(2) The switchgear unit according to (1), wherein the solid

25 insulator is made of epoxy resin or silicone rubber.



(2) The switchgear unit according to (1), wherein the solid 25
insulator is made of epoxy resin or silicone rubber. 6 (3) The

swi tchgear unit according to (1), wherein each of the upper switch
unit and the I ower switch unit, each including a vacuumcircuit
breaker nounted on a carriage, which is novable to a disconnection
position. 5(4) The switchgear unit according to (3), wherein both of
t he vacuumxi M twhteakerns afiit he-appeimewot ¢h) uniteseih tdheH ovethe
switch unit are surrounded with frames on the carri ages. (5) The
Swi t chgeaippet tswlGeO dinig badctiaém dwehaFiidh tha tf,r ages Leeatgdngta
both sides of each of the circuit breakers 10 have cut-away portion.

(6) A panglcii@Mcig ciiReb8¥h ke RGRANCONRIH 8l A Al ad&asihilw0 19 ndNeo1e
switchgear units defined in (1), wherein the switchgear units are

arranged gi de bys side -i:hs, agiacet,, sw tchgear units being connected
by upper nmain buss bar sc and ?%dwer mallln bus-bars. 15 (7) The

it . . . . Lid i Lat .
e 07 ey AP L i B L AR B
di t 6).. .wWh i h of _th ifch unit d r
Swi teh uNAC L TG uBT RGP a0 AElUT o PG bt EaRelP hiDaRCea B 4o
carri age, vJ\,Hi h is novable 20 to a, di sconpnection position.  (9) The

swi t chgeat™ Wedoridihg Yo Y de e tdt nt 1es (e RV ¥4 S cui t

breakers of the upper switch unit and the lower switch unit are
sur roundelP i £Ref PYAEShgRAENENdSr PCEgEsling to claim 4, wherein the

frames located at both sides of each of the circuit breakers
10 have cut-away portion.

(6) A panel rowing type switchgear comprising at least two of

the switchgeaj: uniut; ckliefArinéd 1n (1), u{ther‘éil:l t.he: s;ﬁitchgea;;*
units are arranged side by side, the adjacent switchgear units
being connected by upper main bus bars and lower main bus-bars.
15 (7) The switchgear unit according to claim 2, wherein the solid
insulator is made of epoxy resin or silicone rubber.
(8) The switchgear unit according to (6), wherein each of the
upper switch unit and the lower switch unit, each including a
vacuum circuit breaker mounted on a carriage, which is movable
20 to a disconnection position.
(9) The switchgear unit according to (8}, wherein both of the
vacuum circuit breakers of the upper switch unit and the lower
switch unit are surrounded with frames on the carriages.
(10) The switchgear unit according to {9), wherein the frames

25 located at both sides of each of the circuit breakers have



(10) The switchgear unit according to (9), wherein the franes 25

| ocated at both sides of each of the circuit breakers have cut-away
portion. In the follow ng, the enbodi nent of the sw tchgear of
the present invention will be explained in detail by reference to
drawings. Fig. 1 is a connection diagramof a panel row ng 5
constitution-dual bus-bar type swi tchgear to which the present

i nventioncus-app)yi pdrtionkig. 1, the switchgear is constituted by a
row of a plurality of feeder panels 1 for supplying power to | oads,
wher ei n bus- iar shar ecarbanged aBetdbdaVEst £ théjléaiit@h?e@%* ofyP8e
Each of the feeder panels 1 conprises a first 10 bus-bar t hat

comuni capess¥ht N edecemt Jfieedee Bapeksnall LHSIMPPEl WPL@Rene to
second bus-bar 3 that communicates wth the adjacent feeder panels at

its | ower L on, UppeE CLI cui ef d.o i C
connecteddﬁg&%%ggfi?g?'bgsgﬁa% gghge %32& @%é%ﬁ?? ?e%k%?ﬁghogghgﬁg
of whi.ch i S,- k s-bar 6
connec5t ed&?%gﬁ)ﬁ%@ﬁﬁrgragﬁ%%ﬁ&t a}eﬁgggr%ff%gﬁg%rt%a‘&&éﬁ %hédp{ﬁaent
ot her end, of the |awer ci.rc ithr aker 5,. and a power cable 7 .
connect ed T Y 1eCR i @RS Har TR It Suppl TRRg B EIT T powePebiFBhad.
Electricggly, t he ggger circuitégfgakgr 4 and_the lower circuit
breaker 5Are 2y BonhELtER 1T E&Y E8°HErwWRRRSLAe iASPUBRIYEAS BAHCT
t he second hus-bar to constitute a panel rowing constitution so that
a plural it l6RISppeicER+ R tUS HIRdakRFQ a4 ranged s 40 tBKRAESt dd F-odupd
first bus-bar 2 and a plurality of lower circuit breakers 5, 5, ..
are connedTPaD t1Re sekapll plistharfascderparaelell oconprisesrdi hargt
operation, the first bus-bar 2 and the third bus-bar 3 are charged
wi t h 18] edrus dpoverhe Eoreminih beahes povidy addaress, faadeommmfld he its
circuit breakers 4 and 5 is onto supply electric power to |oads. If
el ectri c yymwer supplon f romaamerdbushdaporethstuccoesiungd cateppetlthonke
..of .the bus-bars is cut-off, .5 but the power. supply to.loads is . _ )
cont i nuechdjacel edsiatsy 1t baneilscukt 1 bs ebdkes r gaacired anouppercoirofift
bus-bar and putting

breaker 4 one end of which is connected to the first bus-bar

2, a lower circuit breaker 5 one end of which is connected to
15 the second bus-bar 3, a third bus-bar 6 connected to the other
end of the upper circuit breaker 4 and the other end of the lower
circuit breaker 5, and a power cable 7 connected £o the third
bus-bar for supplying electric power to loads. Electrically,
the upper circuit breaker 4 and the lower circuit breaker 5 are
20 connected in series between the first bus-bar and the second
bus-bar to constitute a panel rowing constitution so that a
plurality of upper circuit breakers 4, 4, .. are connected to
the first bus-bar 2 and & plurality of lower circuit breakers
5, 5, .. are connected to the second bus-bar 3 in parallel.

25 In an ordinary operation, the first bus-bar 2 and the third

8



the circuit breaker connected to the other bus-bar on. In the above

enbodi nent, the first bus-bar 2, second bus-bar 3 and third
bus-bar 6 are solid-insulated with solid insulators, 10 which are
earthed to make the ground potential. Next, the enbodi ment of the

swi tchgear of the present invention will be explained by reference to
Figs. 2 to 4. Figs. 2 to 4 show the enbodi nent of the sw tchgear.

Fig. 2 shows-laver bireathsegedonalh eilewtfrianpbher stden viiéle rleing. p8wer
shows a 15 connection di agram of the enbodi nent shown in Fig. 2 and
Fig. 4 sowsufceéepand enedds the evbodi tante shovd 4i an&igyisZon WLERbP1Y
cable 39 and cable head 38 are omtted. In Figs. 2 and 3, the casing
11 is paréié&@ﬂe@l hidy ey thedsretal e pbat £$c 1ol @r fQIIR PUSRALNE0M

16 in the rear e (left 20 side in Fig. 2), a deV|ce roomin a
mi ddl e 15th@%v%rc%%rr@esr 9@%%@ pbBal hend ronte iRl 88 s(Haght §,' deel Brg
Fig. 2), wherein an upper bus- bar room 16A and | ower bus- room 16B

are fgrmad,wiffl Govers 1341438 Theqdevi ceofrom dR Q}?Srgfeélgfgéf the

devi ce
circuit breaker connected to the cut-off bus-bar and putting

the circuit breaker connected to the other bus-bar on.

In the above embodiment, the first bus—-bar 2, second bus-bar

3 and third bus-bar 6 are solid-insulatedwith solid insulators,
10 which are earthed to make the ground potential.

Next, the embodiment of the switchgear of the present
invention will be expieihed.by reference to Flgs 2 to 4 Fige.
2 to 4 show the embodiment of the switchgear. Fig. 2 shows a
vertical sectional view from the side view, Fig. 3 shows a
15 ccnnection diagram of the embodiment shown in Fig. 2 and Fig.

4 sows a rear view of the embodiment shown in Fig. 2, wherein
cable 32 and cable head 38 are omitted.

In Figs. 2 and 3, the casing 11 is partitioned with earthed

metal plates 12 to form a bus-bar room 16 in the rear side (left

20 side in Fig. 2}, a device room in a middle 15, and a control

room 17 in the front side (right side in Fig. 2), wherein an

upper bus-bar room 16A and lower bus-bat room 16B are formed

with covers 13A, 13B. The device room 15 has an upper device

room 15A and lower device room 15B with upper sealing cover 14A

25 and lower sealing cover 14B. The sealing covers 14A, 14B are



room 15A and | ower device room 15B with upper sealing cover 14A 25
and | ower sealing cover 14B. The sealing covers 14A, 14B are 9 nude
of an electrical conductor for protecting persons fromelectric shock
from charged portions such as the circuit breakers. Packing may be
provided to the sealing covers 14A, 14B to 5 protect the device roons
15A, 15B fromdust. As a result, |abor saving for cleaning of the
devi ce rovade nafy de atbcevedal condinctbe foonprstdetohgt hersassngrom
front door 11A is disposed, and in the rear side, a rear door 11B is
di sposed.eThet ftonshdokr f1dA andribe peatidoer stdB asetgapableuot
opening and closing. 10 The control room 17 is disposed in front of

t he devi geréoees 15A, 15B. Protecting controllers 16 are fixed to the
front door 11A At the bottonms of the device roons 15A, 15B,

fS:J)rgggrti ng bagesiid md§ BECHHLSPISE o WHR! &idy iRy RRRAS s184a1813ke 4
5 protect the device rooms 154, 15B from dust. As a result, labor
saving for cleaning of the device rooms may be achieved.

In the front side of the casing, a front door 11A is disposed,
and in the rear side, a rear door 11B is disposed. The front
door 11A and the rear door 11B are capable of opening and closing.

100 The control room 17 is disposed in front of the device rooms
15A, 15B. Protecting controllers 16 are fixed to the front door
11A. .
At the bottoms of the device rooms 15A, 15B, supporting
bases 18, 18 are disposed, wherein the bases 18, 18 are fixed
15 to the partition metal plate 12 and side plates of the casing
11. An upper switch unit 19A and lower switch unit 19B are
supported on the bases 18, 18. Each of the switch units 19A,
19B comprises an interrupter 2la of a vacuum circuit breaker
20A (VCB) for interrupting current of the power source circuit,
20 an operator 21A for opening and closing the interrupter 21a of
the vacuum circuit breaker 20A, a current transformer (CT) 22A
connected to a terminal of a load side of the vacuum circuit
breaker 20A, and a zero phase current transformer (ZCT) 23A

connected to a terminal of the power source side of the vacuum

25 circult breaker 20A.

10



15 to the partition netal plate 12 and side plates of the casing 11.
An upper switch unit 19A and |ower switch unit 19B are supported on
the bases 18, 18. Each of the switch units 19A, 19B conprises an
interrupter 2la of a vacuumcircuit breaker 20A (VCB) for
interrupting current of the power source circuit, 20 an operator 21A
for opening and closing the interrupter 2la of the vacuumcircuit

br eaker 20A, Eacbupfenhe tswansflonmert  CPR,228Bconnenteibidd wa tirerntpaht
of a |oad side of the vacuumcircuit breaker 20A, and a zero phase
current teanst dlrgr whZER)hZ3A BanoeetZh Foraetesmi Nad tofe thecpouBter
source side of the vacuum 25 circuit breaker 20A Each of the
switch umis ak98nelOnisr ovhdedrvht bavdF antk . conerswhilish \N@ﬂl@_@ hag, a
handl e 25A for extending the interrupter 2la at the center of the

front covesp 418 mdhecew &s:tahe%éeml%es g!a a&esg@e@&%ié%g” éé%?n of the

carriages 24A, respectlve y. Each of the carrlages h uprig

frameg 274, o0 r ea 1< ‘%%0121@}% *i%%afn(é@tz ;)%Zﬁqe%ﬁéite% 88&91&5%“&0111:

vacuum ci rcul t e opera or anes ATS
provi ded rent, 22A and t.he, zer curren
Pranstor ﬁ%&ré%ﬁ"&eﬁ%&% VAL He R Bl s At PSR ReR 2he Sna' R

t ransf or ner d ero ph current nsfornmer 23A are
connect ePHH At o BoRstTITRe 175 Lo PRV UiFe o1, THog A5t Shbun
in Fig. 3. The zero phas rrent transforrrer 23A i s disposed at_the
pover sourd sl ﬁ% %u’i}?ﬁ cFEQ PRDT 2 akeF T O0R, CES tHENenr £ ¥t
t ransf or ner 22A i's d| sposed at the |loads of the 15 circuit breaker
20A. At tHee rearudpoel BruihePEorken 20t sthoacunomt t hepes Bprmer
di sposed a terminal 18A connected to a novabl e el ectrode of the
vacudhh cidZuisndbitégk & r20RhaRE gurEeritnarapgfosnaneéBadare eofingeted
el ectrode of the vacuumcircuit breaker 20A as shown in 20 Fig. 2.
The ter mimakbsri®s tRopoaséitvhaethedswottherrciormdd@i, ng dBussbahswdlin
_connected to the main bus-bar. 30A in the bus-bar .room 16A or 16B and
auxi | i ar ¥igonAeclThagzbus=-bha se 324 byn trearen ofo randami SABANg sf af spasadrat
di sconnect or. In Fig. 2, the upper main bus-bar 30A and | ower

mai n bus-thar p2wel0Boarrecdisipesed ithet hacuppeeibusibabr&onrsr 168w anghd
| ower bus-bar

the current transformer 22A is disposed at the loads of the
15 circuit breaker Z0A.

At the rear side of the switch units 19A, 19B, there are
disposed a terminal 18A connected to a movable electrode of the
vacuum circuit breaker 20A and a terminal 29A connected to a
fixed electrode of the vacuum circuit breaker 207 as shown in

20 Fig. 2. The terminals 28A, 29B are connected to the connecting
bus-bars 31A connected to the main bus-bar 302 in the bus-bar
room 16A or 16B and auxiliary connecting bus-bars 32A by means
of a bushing for an air disconnector.

In Fig. 2, the upper main bus-bar 302 and lower main bus-bar

25 30B are disposed in the upper bus-bar room 16A and lower bus-bar
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room 16B in parallel with the front side (In Fig. 2. in a direction
per pendi cul ar to the paper) by neans of connecting adapters 34A, 34B
as connecting nenbers. The upper main bus-bar 30A and the | ower nmain
bus-bar 30B are connected with one end 5 of the connecting bus-bar
31A, 31B by neans of the connecting adapters 34, 34. The other end of
t he connecting bus-bars 31, 31 are branched into connecting termnals
3la and 3tbomThéBoihepaeatllel whehcohaeftbnyg sédei nah Blg.of.the a
connecting bus-bar 31A connected to the upper main bus-bar 30A is

i ntroduceditetoidf phepdeyicelsoomm kA ipasioh vy meaner ofthabnhbct $n
capable of being in contact with or separable fromthe a termnal 2

of the uppespsss GunBuBlPACchRe cEQRAERIMING & eMRcNabp St hOfn bAS-bar
connecting bus-bar connected to the | ower main bus-bar 30B is

i ntroducegoA Nd:04 e QMRS H8YRCELE0BAY 1561 I SUCh R & thhahel ]L_nhs
capable 15 of being in contact wwth or separable fromthe termna

2o 05 e LSBT =194 o8, o9 Bl PR Bhet Bopnarigo

connecting bus-bars fixed netal pl ate

SOlLO I NSkh Al ety o Te SOl drlnsulated, gt LAl X caIneeLing US bar 552

is 20 dispo ove the |'ower Dbus-
below th er, bus-bar .room 16A. The auxil,ary nnect ing bus- bar
32A has & LORAGRLT R ROr{Iton AT B8 (EORHECSe" I (R4 St AR Raher
33a of the(gz%gnq%n bus-bar 33A at, an internediate thereof, and the
auxi | i ar y°1 &t %%%ﬁh@%ﬁ%i&%% 3dénRéctPRYCPBRAFRANS BPB DbaDC
bei ng capable of contacting with or separable fromthe term nals of
the switchiiforderdghRe 108 uPrer Ted ncBRAEBEF NYCA dritpikredeeed Breo
of the auxiliary connecting bus-bar 32 are introduced into the device
r oong0154ha SBVigestepmal HarRes U e hat Mehaeter i hdlts 1 82ppaPe arfebeing
capabl e
in contact with or separable from the a terminal 29 of the upper
~ switch unit 19A. The"connecfiﬁgAtérminall3ib of.thé coﬁnecting
bus-bar connected to the lower main bus-bar 30B is introduced
into the lower device room 15B in such a manner that it is capable
15 of being in contact with or separable from the terminal 28A of
the lower switch unit 19A. The one end of each of the connecting
bus-bars 31A, 31B fixed to the earthed metal plate 12 is
solid~-insulated.
The solid-insulated auxiliary connecting bus-bar 32 is
20 disposed above the lower bus-bar room 16B, which is located
below the upper bus-bar room 16A. The auxiliary connecting
bus-bar 32A has a connecting portion 32a to be connected with
the terminal 33a of the extending bus-bar 33A at an intermediate

thereof, and the auxiliary connecting bus-bar 32A has

25 connecting terminals 32b, 32c¢ being capable of contacting with

12



5 of contacting with or separable fromthe |ower term nal 28 of the

| ower term nal 28A of the upper switch unit 19A and the upper
termnal 29A of the |lower switch unit 19B. The extendi ng bus-bar 33A
is disposed at the rear side of the auxiliary connecting bus-bar 32A
One end of the extending bus-bar 33A has a 10 connecting term nal
33a, which is connected to the auxiliary connecting bus-bar at the
connect i ngr patEran 132 8rofitchotheniaadsoff the extesdiung thusohamB3oBS
connected to the cable head 38A to which one end of the cable 39 is

connect ed. Thteeotbencerdngf teheicabke338,i s2wi tbdreme shgoughr-ihe
casing 11 and connected 15 to | oads. Conductors 8 of the upper

mai N bus- befinSOMnd RS- B2 hliss bat r38BceBMIES thROd DPS=Dah 3By 5a
auxi liary connecting bus bar 32B and extendi ng bus-bar are covered

Wi th soligsgnsyl aty ) Qna%rcr%h@acs t%ecce%g_ 'tnia\i% %913“ ggclgréoagéag%e

earthed, as shown 20 in Fig. 3. These b ars are frée from

t hat i : d t y i f; dust ,or f.orei

subst ances: eatEr Tard T AL BaPFaBTE  Le R ha P s el P 6
is secur i Nt enan l.abor . i s saved. .The soljd .jnsul ator 9
should. praterBHey e SRRt 2eelPh hE R E s THinEer b Lottt Rt pber
25 coati Ay nv i onal conductive paints. 13 In this
enbodi ne%‘?rr?%éabﬁggg‘rog\%&‘[ec OHﬁFtSW%HBlgh]eS’?or@%‘? e heRER GNP e S Todr
are di sposed between the upper main bus-bar 30A and the | ower main
bus- bar 3’8@ Hhéemssed iat ithepgesithpédeooEak k9 ortxi bpary nePnReC EHeE k
of the switchgear_even if failures 5 happen in the upper main

bus- bar, P¥¥Erahel 4t buRdENGRT Fhevitleending shusvde I poner

supply to the loads is continued. ' Fig. 5 shows a plane view of
t he dBar ¥HEPFinhdasmirchgesa, whdicsi i st henoebkedheadtiandacabl bany e
omtted. There are rows of panels constituting the swtchgear, the
sol i d- i nsadrateadt Iy bppebamadn thescbane 80Ang gelnid-amsakat et baher @md n
..bus-bar..30B, connecting bus-bars 31A, 31B, .auxiliary connecting o
bus- bar s @2Ahe32Btandihbebextlendi Iy ibusohaec83d b Ehd cah0wWsShead 38A
connection between the various bus-bars and the device roons 15.
to which one end of the cable 39 is connected. The other end
of the cable 39 is withdrawn through the casing 11 and connected
15 to loads.

Conductors 8 of the upper main bus-bar 302, lower main
bus~bar 30B, connecting bus-bar 31B, auxiliary connecting bus
bar 32B and extending bus-bar are covered with solid insulators
9, which has a conductive coating 10 to be earthed, as shown

20 in Fig. 3. These bus-bars are free from gas so that maintenance
of gas is not necessary. Even if dust or foreign substances enter
into the bus-bar rooms 16A, 16B, reliable insulation is secured,
and maintenance labor is saved. The solid insulator 9 should

preferably be epoxy resin or silicone rubber. The conductive

26 coating may be conventional conductive paints.
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A width (in horizontal direction of Fig. 5) of the casing 15 11 is as
smal | as about 600 mm Connection between the upper main bus-bar 30A
and the | ower main bus-bar 30B is perforned by connecting adapters
34, which connect one ends of the main bus-bars 30A, 30B. The

i nsul ation specification of the solid insulation 9 neets the rated
voltage of 24 kV to elimnate 20 cleaning job of the bus-bars, as

wel | as secufinnghsafstlycdittentel itdls bppyrtdheredi unit Ne&tand khesWotveh
unit 19A or 19B will be explained in detail by reference to Fig. 6.
Fig. 6 isswiwventirciad 198ci torAlspdsal bbtiBensyd eppei haihbdd-BHaB302
the sane reference nunerals as 25 those in Figs. 2 to 4 nmean the sane

el ement s, agdd16tet Bo ke mexP|ANAIHONS (AT € oA Rbe ,aGGOR A gglsléible iBe
vacuumcircuit breakers 20 constituting the switch unit 19A, 196

mount ed g £ HE AT &5@9@%@&% 248 sach ’J}?é’isQQtég\@A%%?cl &vQaat @s&l%kg

operators 21A, 216 placed at the front side of the carriages a

the intery &‘i%@%@%@@riHéfh%b%%&?refo&e%iH%%S?ggﬁg%} %{gg?g}:gr

of the operators 21A, a front cover ahd™a rod hand

i i1 cyi 20A, 206 di d. .Each of th
Tt or ruptEr e L n A0 ol EPEHaPEELE T BPoy st e EAMEhPoEY-

fixed el ectrode side termnals 29A, 2 at the upper side and three
novabl e el ectl?%)%e SSg%%wF&HiﬁB?SVWA?g%be LEaf e FRETS FBLFARE8R A"

i i rmnal s.29A, 296, 28A, 286 being arranged in a
ﬁyrfggngg%ﬁéﬁéaggtt}}fﬁ{gabﬁe head and cable are omittegd. Thegre are rows

of panels constituting the switchgear, the solid-insulated
10 upper main bus-bar 30A, solid -insulated lower main bus-bar 30B,
connectingbus-bars 31A, 31B, auxiliary connecting bus-bars 324,
 32B ahd the ék&eﬁdinéyﬁﬁé;bérﬂ3é.VFiQ;JGNShoﬁs.cohnécfionr
between the various bus-~bars and the device rooms 15.
A width (in horizontal direction of Fig. 5) of the casing
15 11 is as small as about 600 mm. Connection between the upper
main bus-bar 30A and the lower main bus-bar 30B is performed
by connecting adapters 34, which connect one ends of the main
bus-bars 30A, 30B. The insulation specification of the solid
insulation 9 meets the rated voltage of 24 kV to eliminate
20 cleaning job of the bus-bars, as well as securing safety and
reliability thereof.
Next, the switch unit 19A or 19B will be explained in detail
by reference to Fig. 6. Fig. 6 is a vertical sectional view
of the switch unit. In Fig. 6, the same reference numerals as

26 those in Figs. 2 to 4 mean the same elements, and detailed
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The current transfornmers 22A, 226 covering two fixed side 15

el ectrode side term nals 29A 296 of three phases are disposed at the
upper position of the franme 27A, 276, and a race track type zero
phase current transfornmers 23A, 236 that covers the

novabl eel ect rodet erm nal 28A, three phases with one iron core are

di sposed at the | ower position. The side frames 27A, 276 20 have
cut - away popiaoasidis sarasonbdtiwdj dacedudinghyin insul ating
performance due to frames. Next, repair or inspection of the devices
in the casinghefviaheuswitrchgeabrabkérbe Exphaitiedthygrefiereneen onit
Fig. 7. Fig. 7 shows a connection diagramof the swtchgear at the

time of 259 epaY metnthEPestitNcakpikh8s F4a} hepsagenne{eeneeyheels
nunerals as those in Figs. 2 to 4 nean the sane el enents, and

detai | ed expbamat insh ad;eeloﬁéﬁdmacw@?l @loed at thten%l?eﬁ%' 90de of
procedures ftor the upper main bus bars 30 over the row of the

Swi t chigearnand bOe Japehasid o il lp 194 SoIH fﬁg@%ﬁ%'lh Afec

steps. It 1s possible to carry out the chec |ng o I"ower

e 2N \BYRIRGUL o Bk ]9 B SRGORIRNGE U DA e, Lol R %uﬁef

wherein t upper- circuit breakers ar e ange ower

B ookt S f sy ol UL ROV, BHPEL Y el
20B, ZOBZOAIr§HEt§¥E| fggoseén bus-bars 30B.
Each of the interrupters 21a of the circuit breakers is
10 provided with three fixed electrode side terminals 294, 29B at
the upper side and three movable electrode side terminals 283,
28B at the lowér éiaegiﬁ'eécﬂ éwifdh ﬁnit;Athe'terminélé 29A,
29B, 28A, 28B being arranged in a horizontal direction.
The current transformers 223, 22B covering two fixed side
15 electrode side terminals 29A,298B of three phases are disposed
at the upper position of the frame 274, 278, and a race track
type zero phase current transformers 23A, 23B that covers the
movable electrode terminal 28A, three phases with one iron core
are disposed at the lower position. The side frames 27A, 27B
20 have cut-~away portions 46 so as to avoid reduction in insulating
performance due to frames.
Next, repair or inspection of the devices in the casing of
the switchgear will be explained by reference to Fig. 7. Fig.

7 shows a connection diagram of the switchgear at the time of

25 repair or inspection. In Fig. 7, the same reference numerals
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(2) The upper vacuumcircuit breakers 20A, 20A... are opened, and the
upper main bus-bars 30A are nmade in a power failure status. (3)
The upper switch units 19A having the upper circuit breakers 15 20A
are withdrawmn fromthe casing to place themin a disconnection
position. The block Iines indicate the circuits are alive, and thin
lines indicate the circuits are dead. (4) Inspection of the upper
mai N bus-dArEhdHA dirs Fdasduét ed afmean ttlee coarer e1@mehaen endFigta2led
During the inspection, the lower 20 main bus-bars 19B and | ower

sSwi tch umexsld®B: aoes kepe omjtaad, pavesrsiupgly.to the loads is
continued. (5) After the inspection is over, the cover 13A of the

upper main busspactl6A psopEtiusssifoR Hregubp & rDASIA s -bars 30A( B¥er
The switch units 19A are returned to the orlglnal positions 25 in the

casing. tHdkoler CAGULIM €K Gk £ aﬂﬁe@@ﬁﬁpgg%vﬁf@ckpﬁﬁygQt19241&8m§rlse
cl osed status and the upper main bus-bars 30A are in a charged status

or alisve ﬁi@tfbslﬂcﬁufr?gc%\f%rpst h?tchgvgb§51gf§ i§<9(fuagrtfap%l&ltatc gnchécklng

conposed of a solid inhsulator 5 covering a con e various

bus- bars,, and the, %rgu%c_% qjﬁQ%&p?b%{rnM@é &%s an?fac\é\‘?grdance

conduct i ve pai nt. e conducive coating 1Is ear
porson st B e, Al ptaoh s Leoe Lol ecucal
SW tChgearrelocﬁ)gng}gf tpo %ntlénpgrenéiggult breakers.
(1) A circuit is constituted for power supply to the respective
10 loads by means of the lower vacuum circuit breakers 20RB, 20B..
from the lower main bus-bars 30B.
(2) The upperhvacﬁun;ciréuit breakers éOA, 20A.. are opénéd,.and
the upper main bus-bars 30A are made in a power failure status.
(3) The upper switch units 19A having the upper circuit breakers
15 20A are withdrawn from the casing to place them in a
disconnection position. The block lines indicate the circuits
are alive, and thin lines indicate the circuits are dead.
(4) Inspection of the upper main bus-bars 16A is conducted after
the cover 13 shown in Fig. 2. During the inspection, the lower
20 main bus-bars 19B and lower switch units 19B are kept on, and
power supply to the loads is continued.
{5) After the inspection is over, the cover 13A of the upper
main bus-bar 16A is put on in a regular position.

(6) The switch units 19A are returned to the original positions

25 in the casing.
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As having discussed, it is possible to carry out the inspection or
repair of the devices or elenent of the upper swi tchgear units

W t hout opening the Iower switchgear units. That is, the repair or

i nspection can be conducted while keeping 15 current supply to the

| oads wi t hout opening the |ower vacuuminterrupters. Al though the
conventional dual bus-bar type sw tchgear needs a | ong insulation

di stance Bbéi vitles vamiwysizansit Whreakewss 2AAf fFe b touehirake ca aspaoceed
for the switchgear small, the switchgear of the present invention
does not aetetug2Crd ltdreggepspacsafiorbunstatd Alronrketaus ehafrddiessakiag
i nsul ation of the various bus-bars. The enbodi nent of the

Swi tchgeavrodlihe ptesesttbnyveabiren tRefedtoned.by a down-sized

vol une and |ight weight, high safety and high reliability because of

solid-insul atred edali dbusshaktd2nsyst @posed o RCRJING URRRM 23wt Ch
units 19A and |lower switch units 19B are di sposed between the upper

T ot S RE A A e R Disobans, R £ PLgRe e Hotkr s
the upperoFBifk solid insulator is coated with a conductive paint. The
conducive coating is earthed so that if a person touches the
bus-bars, the person is free from electrical shock. In other
words, there is no high voltage points exposed in the switchgear

10 of the present invention.

As having discussed, it is possible to carry out the
inspection or repairwof the devices or element of fhéhupper
switchgear units without opening the lower switchgear units.
That is, the repair or inspection can be conducted while keeping
15 current supply to the loads without opening the lower vacuum

interrupters. Although the conventional dual bus-bar type

switchgear needs a long insulation distance between the

bus-bars, which was difficult to make a space for the switchgear

small, the switchgear of the present invention does not need
20 a large space for installation because of the solid insulation

of the various bus-bars.

The embodiment of the switchgear of the present invention
is featured by a down-sized volume and light weight, high safety

and high reliability because of solid-insulated dual bus-bar

25 system.
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5 bus-bars and the | ower main bus-bars are in a failure, while
keepi ng the power supply to the load by a group of the main bus-bars
and switch units. Reference nunerals 10 1: feeder panel, 2: first
mai n bus-bar, 3. second nain bus-bar, 4: upper circuit breaker, 5:

| ower circuit breaker, 6: third bus-bar, 7: power cable, 8:
conductor, 9: solid insulator, 10: conductive coating, 11: casing,
11B: rear doéincg2thpartindnswitthl upiasel 94 3ndoliswbarswiower unl4:s 198
seal ing cover, 15: device 15 room 15A: upper device room 15B: |ower
devi ce roang difspdast batweem tAéAipprpearaibububabareoMA Bl thewebwer
bus-bar room 17: control room 18: supporting nenber, 19A: upper
SWitch unidin I9Bs-borer3sn teblsasé , w@PA (HPPETe VACHERKET §EULhe
breaker, 20B: |ower vacuumcircuit breaker, 2la: interrupter or a

breaki ng 20i PN, cA2he 2&Bricdl baRt cLEANFALDE Mo ABAneCURPERI main

transforner, 24A, 24B: carriage, 25A, handle, 26A, 26B: protecting

contrgll &5ysA/fs 2381 @rB 1A rZlh0 RRase X LeRrdi R0 f EQMR, 128! yhile
keeping the power supply to the load by a group of the main

bus-bars and switch units.

Reference numerals
10 1: feeder panel, 2: first main bus-bar, 3: second main bus-bar,
4: upper circuit breaker, 5: lower circuit breaker, 6: third
bus-bar, 7: pbwer'cébie;ASE éoﬁddttbr; QE éoiid insulatdr, 10:
conductive coating, 1l: casing, 11B: rear door, 12 partition
metal plate, 13: bus-bar cover, 14: sealing cover, 15: device
15 room. 15A: upper device room, 15B: lower device room, 16:
bus-bar room, 16A: upper bus-bar room, 16B: lower bus-bar room,
17: control room, 18: supporting member, 19A: upper switch unit,
19B: lower switch unit, 20A: upper vacuum circuit breaker, 20B:
lower vacuum circuit breaker, 2la: interrupter or a breaking
20 portion, 22A, 22B: current transformer, 23A, 23B: zero phase
current transformer, 24A, 24B: carriage, 25A, 25B: extending
handle, 26A, 26B: protecting controller, 27A, 278: frame, 28:
terminal, 28R, 29B terminal. 30A: upper main bus-bar, 30B: lower
main bus-bar, 3la: connecting terminal, 31b: connecting

25 terminal, 32: auxiliary connecting bus-bar, 32a: connecting

18



termnal, 29A, 29B term nal. 30A: uppernai nbus-bar, 30B: |ower nain
bus-bar, 31a: connecting term nal, 31b: connecting 25 termnal, 32:
auxiliary connecting bus-bar, 32a: connecting portion, 32b:
connecting termnal, 32c: connecting termnal, 33: extending bus-bar,
33a: connecting termnal, 34: connecting adapter, 38: cable head, 39:
cable, 40: insulating cylinder, 41: front cover, 46: cut-away portion
5 W cl aipordion, swil chymareaining domprirs Ing 32 ccasiongeatcdombdatningl,
the follow ng el enents and including a bus-bar room|ocated in a rear
side of the: easieng,ing ldey+icer ) Gom:i codnont Lnf teheibus- By : coareandng
control room|ocated at the front side of the casing; 10a |ower main

bus- bar asgkgie HPP®S : AL dusedgr ,3Eepanats! yodi spesedtiRgt Be1bHg=har
room a lower switch unit and an upper switch unit, separately

di sposed iD; theogeVESSF O0NE: achPWela$0PBEEI HAY bus-bar connecting a
| ower interrupter 15 and an upper connecting bus-bar connected to an

upper s ntigLrupt g, an extendi ng bus-bar connected to the connecting
bus bar and a cabl e though a cabl e head, and an auxiliary connecting

S oar g PANEC G dIR MPRET S g A bddhd WERMIAN A dhe
following elements and including a bus-bar room located in a
rear side of the casing, a device room in front of the bus-bar
room and a control room located at the front side of the casing;

10 a lower main bus-bar and an upper main bus-bar, separately
disposed in the bus-bar room;
a lower switch unit and an upper switch unit, sépérateiy
disposed in the device room,
a lower connecting bus-bar connecting a lower interrupter
15 and an upper connecting bus-bar connected to an upper
interrupter, an extending bus-bar connected to the connecting
bus bar and a cable though a cable head, and an auxiliary
connecting bus-bar connecting the upper switch unit and the
lower switch unit, disposed in the bus-bar room,
20 characterized in that each of the main bus-bars, extending
bus-bar, connecting bus-bar and auxiliary connecting bus-bar

is insulated with a solid insulator having a conductive coating

thereon, the conductive coating of the bus-bars being earthed.

25 2. The switchgear unit according to claim 1, wherein the solid
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20 characterized in that each of the main bus-bars, extending
bus-bar, connecting bus-bar and auxiliary connecting bus-bar is
insulated with a solid insulator having a conductive coating thereon,
t he conductive coating of the bus-bars being earthed. 25 2. The

swi tchgear unit according to claim1, wherein the solid insulator is
made of epoxy resin or silicone rubber. 3. The switchgear unit

accor di ngirautdbm 1s mhdeeph emchyofeshe appeilswbbehrubbeérand the

| ower switch unit, each including 5 a vacuumcircuit breaker nounted
on a carriage, which is novable to a disconnection position. 4.
The switchgear unit according to claim3, wherein both of the vacuum
circuit bteakes sswaftdigeatppaiitswidadrditid wnditaie 10 Lheweeisweheh of
unit are surrounded with frames on the carriages. 5. The sw tchgear

uni t accofig pped skatBhAnWenel fhéhedaaes chacat od, %taé?pmc%Q@ﬁg

of each of the circuit breakers have cut-away portion. . pan

rowi ng tYQ%a%\MuhC@ﬂﬁéﬁl€Wa'k%'ﬂgo@ﬁté§Qﬁ1t a td0-afy é@twﬁ%ﬂ%@gﬁg{rab e

units defined in claim1, wherein the swtchgear S are arran

si de by 5k% &fghfﬁﬁ@@@f5n éf@gg@r units being connected by upper

mai n bus ars and ars. 20 7. The swi tchgear unit
according to claim2, wherein the solid insulator is nade of epoxy
resin or silicone rubber.

4. The switchgear unit according to claim 3, wherein both of
the vacuum circuit breakers of the upper switch unit and the

10 lower switch unit are surrounded with frames on the carriages.

5. The switchgear"uﬁit) adcorciiﬁg to claim 4, wherein the frames
located at both sides of each of the circuit breakers have

cut—-away portion.

15
6. A panel rowing type switchgear comprising at least two of
the switchgear units defined in claim 1, wherein the switchgear
units are arranged side by side, the adjacent switchgear units
being connected by upper main bus bars and lower main bus-bars.
20

7. The switchgear unit according to claim 2, wherein the solid
insulator is made of epoxy resin or silicone rubber.

8. The switchgear unit according to claim 6, wherein each of
the upper switch unit and the lower switch unit, each including

25 a vacuum circuit breaker mounted on a carriage, which is movable
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8. The switchgear unit according to claim®6, wherein each of the
upper switch unit and the Iower switch unit, each including 25 a
vacuumcircuit breaker nounted on a carriage, which is novable to a
di sconnecti on position. 9. The switchgear unit according to claim
8, wherein both of the vacuumcircuit breakers of the upper swtch
unit and the 5 lower switch unit are surrounded with franes on the
carri agesto aodiFhenseitihgeppsahibnaccording to claim9, wherein the
frames | ocated at both sides of each of the circuit breakers have
cut-away portion. 10 11. The switchgear unit according to claiml1,
wherein the casing conprises a |ower controller and upper controller
for contrallTihg dhetcwgéshoeart dispnsethd td ke GeNts, Okhe@@Mn bBth of
addition to the device room and the bus-bar room 15 20 25

the vacuum circuit breakers of the upper switch unit and the

5 lower switch unit are surrounded with frames on the carriages.

10. The switchgear unit according to claim 9, wherein the frames
located at both sides of each of the circuit breakers have

cut-away portion.

10

11. The switchgear unit according to claim 1, wherein the casing
'comprises a lower controller and upper controller for

contreclling the switchgear disposed in the control room, in
addition to the device room and the bus-bar room.

15
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