TI TLE OF THE | NVENTI ON: SW TCHGEAR THE FI ELD OF THE | NVENTI ON:

The present invention relates to a switchgear with i nproved 5 dust
prevention performance and mai nt enance savi ng. RELATED ART:

Swi t chgears generally conprises a casing enclosing a high vol tage
cabl e chanber containing at |east bus-bars and cable 10 heads, a high
vol t age devi ce chanmber containing at |least two circuit breakers, and
a | ow vol tage control chanber containing at |east neasurenent

i nstrunments and rel ays. The three chanbers are substantially

i ndependenprdiBredeh ehbeRrIo | Syieigar for cooling the devices,
etc. in the chanbers is communicated 15 and circul ated towards an air

di scharging port. In the above switchgear there are various air
circulation systenms so as to keep clean the inside of the casing and
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RELATED ART:
Switchgears generally comprises a casing enclosing a high
voltage cable chamber containing at least bus-bars and cable
10 heads, a high voltage device chamber containing at least two
circuit breakers, and a low voltage control chamber containing
at least measurement instruments and relays. The three chambers
are substantially independent from each other, while the air
for cooling the devices, etc. in the chambers is communicated
15 and circulated towards an air discharging port. In the above
switchgear there are various air circulation systems so as to
keep clean the inside of the casing and to suppress temperature
rise inside. For example, Japanese patent laid-open 2000-228803,
Japanese patent laid-open H08-19125, Japanese patent laid-open
20 2000-139006, Japanese patent laid-open 2007-20295, etc
disclose different switchgears having coocling systems. By
forming the air circulation in the casing, the dust in the casing
1is blow out from the casing and temperature in the casing is
lowered simultaneously. In the prior art such as Japanese patent

25 laid-open H08-19125 a filter is formed at the bottom wall of



the casing on which a transformer is placed. However, this structure
Is not effective to circulate air in the casing. The suction port may
becone an obstacle to the airflow Japanese patent | aid-open

2000- 228803 has the sane problem 5 In Japanese patent |aid-open
2000- 139006 the high voltage devices such as circuit breakers are
placed in the airflow However, the airflow that conmunicates with
the suction port contains dust, etc and the high voltage devices nmay
be easily soiled with the dust, etc. 10l n Japanese patent | ai d-open
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diSSipati%%wever, the airflow that communicates with the suction port
contains dust, etc and the high voltage devices may be easily
soiled with the dust, etc.

10 In Japanese patent laid-open H08-19125 cables, bus bars
and cable heads are exposed to the airflow. Therefore, the
cables, bus bars or ¢able heads may be soiled with dust, etc
in the airflow. This means the cables or cable heads should be
frequently maintained or cleaned. This problem may arise from

15 the technology disclosed in Japanese patent laid-open
2000-228803.

In Japanese patent laid-open 2007-20295 a plurality of
fans are used to pressure the inside of the casing and circulate

air in the casing. This structure, of course, makes large the

20 switchgear size and increases a cost of the switchgear.

SUMMARY OF THE INVENTION:
It is an object of the present invention to provide a
switchgear that has improved dust prevention performance and

25 malintenance saving, while keeping good heat dissipating



per f or mance. The present invention providesla sSwW t chgear
conprising: a casing partitioned into at |east four chanbers
conprising a high voltage bus bar chanber, which contains at | east
bus bars 5 and cabl e heads, a high voltage device chanber containing
at least circuit breakers and a | ow vol tage control chanber
containing at |east a relay and neasurenent devices, wherein the
casing for three chanbers is constituted by a rear wall, a front wall
opposed to the rear wall, a bottomwall, a top wall 10 opposed to the
bot t om walderraRgaai-d¢ Wal I's each connected to the top wall, bottom
wal |, front wall and rear wall, the rear wall having a first suction
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containing at least a relay and measurement devices, wherein
the casing for three chambers 1is constituted by a rear wall,
a front wall opposed to the rear wall, a bottom wall, a top wall
10 opposed to the bottom wall, and side walls each connected to
the top wall, bottom wall, _front wall and rear wall, the rear
wall having a first suction port disposed at a lower part
thereof, wherein the high voltage bus bar chamber, high voltage
device chamber and the low voltage control chamber are
15 communicated with air and air passing through the chambers is
discharged from a first discharging port of the casing,
wherein bus bars electrically connecting the high voltage
devices in the high voltage device chamber and connecting
conductors 25 connected to connecting bars 7' to connect the
20 adjoining bus bars are covered@ with sclid insulators for
solid-insulation.
The bus bars 7 are insulated with hard thermoset resin and
the connecting bars 7' are insulated with a flexible resin. The

hard thermoset resin may preferably be an epoxy resin and the

26 flexible resin may preferably be a silicone rubber. The high



hard thernoset resin may preferably be an epoxy'resin and the 25
flexible resin may preferably be a silicone rubber. The high voltage
devi ce chanber contains at least two circuit breakers, such as vacuum
circuit breakers, each of which is contained in a container or a
closing cover 3 isolated fromthe high voltage bus bar chanber and
the | ow vol tage control chanber, each of 5 the containers having a
fine filter disposed between the high voltage cable chanber and hi gh
vol t age device chanber, the fine filters allow only very small dust

particl es w1 takYadRSa Bhafibds lodngas ns Uah 185s BitwoOE i BECBMb-8aRaSES,
t her et hrough. The hi gh vol tage bus bar chanber, the high voltage
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comuni cated with air by neans of fine filters 14, 16 to a second
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The high volitage bus bar chamber, the high voltage device
10 chamber and the low voltage control chamber are communicated
with air by means of fine filters 14, 16 to a second filfer
disposed to the top wall 1B or the 1like. The first suction port
9 and the first filter 10 are disposed at a lower part of the
rear wall, a second suction port 11 and third filter 12 are
15 disppsed in the partition wall 1F between the high voltage bus
bar chamber 2 and the high voltage device chamber 4, and a first
exhaust port or discharging port 17 and second filter 20 are
disposed in the top wall 1B or the like.
A second discharge port 18 and a fourth filter 22 are
20 disposed above the low voltage control chamber 5. The pore size
of the first filter 10 is larger than that of the second filter
20, and the pore size of the third filter 12 is smaller than
that of the first filter 10.

The pore size of the fourth filtexr 22 is smaller than that

. 25 of the third filter 12, The fifth and sixth filters allow only



The pore size of the fourth filter 22 is smal | er than that 25 of the
third filter 12. The fifth and sixth filters allowonly very snall
dust particles or gaseous substance such as air, steam etc. to pass
t her et hrough. The second filter 20 and fourth filter 18 nay be
omtted. According to the present invention, the cables, connecting 5
bars or bus bars and cable heads in the high voltage bus bar chanber
are firmy insulated and protected fromdust, noisture, salts, etc in
the airflow. And, devices in the high voltage device chanber, such as

circuit breakesmalleasel 186 SRS baNh b bifs CONRE RirR)ey focamhdUat s,

noi sture, salts, etc. The 10 airflowin the casing is forned by
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salts, etc in the airflow. And, devices in the high wvoltage

device chamber, such as circuit breakers are isolated
substantially completely from dust, moisture, salts, etc. The
10 airflow in the casing is formed by natural circulation by the
action of upward airflow caused by heat generated in the heat
generating components in the casing from the lower part of the
casing toward the top portion of the casing. the dust, etc is
easily flown out and heat is dissipated to outside the casing.
15 Therefore., reliability of the switchgear of the present
invention will be remarkably improved. As a result, the
switchgear of the present invention is featured by low-cost,

anti-dust structure and remarkable maintenance saving.

20 BRIEF DESCRIPTION OF THE DRAWINGS:
Fig. 1 is a cross-sectional side view of a unit switchgear
of the present invention.
Fig. 2 is a perspective view of the unit switchgear shown
in Fig. 1.

25 Fig. 3 is a rear side view of the unit switchgear shown



Fig. 2 is a perspective view of the unit smﬁtchbear shown in Fig. 1.
25Fig. 3 is a rear side view of the unit switchgear shown in Figs. 1
and 2 of the present invention. DETAILED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS: First of all, sonme of the features of the sw tchgear of
5 the present invention will be |isted and expl ai ned bel ow. The

swi tchgear of the present invention should have one or nore features.
The switchgear of the present invention conprises: ( 1) A casing
partitioned into at | east three chanbers, i.e. 10 a high voltage bus

bar chambern pych icanbapnsr athd gasdsdads itheeatapd, cabl e heads, a high
vol t age devi ce chanber containing at least circuit breakers and a | ow
vol tage control chanber containing at | east a relay and neasurenent

devi ces. The casing should cover and protect the necessary conponents

of the  pEPATLED DESCRIPTION OF THE PREFERRED EMBODIMENTS:
First of all, some of the features of the switchgear of
5 the present invention will be listed and explained below. The
switchgear of the present invention should have one or more
features.
The switchgear of the present invention comprises:
(1) A casing partitioned into at least three chambers, i.e.
10 ahighvoltage bus bar chamber, which contains at least bus bars
and cable heads, a high voltage device chamber containing at
least circuit breakers and a low voltage control chamber
containing at least a relay and measurement devices. The casing
should cover and protect the necessary components of the
15 switchgear from environment.
{2) The casing is constituted by a rear wall, a front wall
~ opposed to the rear wall, a bottom wall, and a top wall opposed
to the bottom wall, the rear wall having a first suction port
disposed at a lower part thereof, the top wall having an exhaust
20 port disposed above the high voltage bus bar chamber or in the
top wall, wherein the high voltage bus bar chamber and the high
voltage device chamber are partitioned.
(3) The lower part of the high voltage device chamber and
the low voltage control chamber are air-communicated by means

25 of asecond suction port anda filter, and the high voltage device



15 switchgear from environnent. ( 2) The'casing is constituted
by a rear wall, a front wall opposed to the rear wall, a bottomwall,
and a top wall opposed to the bottomwall, the rear wall having a
first suction port disposed at a |ower part thereof, the top wall
havi ng an exhaust 20 port di sposed above the high voltage bus bar
chanber or in the top wall, wherein the high voltage bus bar chanber
and the high voltage device chanber are partitioned. ( 3 ) The | ower
part of the high voltage device chanber and the | ow voltage contro

chanber arshambercosMaiy GRIEdnky Atasadd thb de8e6ONELBLiGnisOBaphr &£ and
a filter, and the high voltage device chanber is divided into at

| east two IR8VGhCAcEBmhb@te£at kigkbuMii sheakepIMOdates a circuit
br eaker . (4) The device containers or closing cover 3 for the

hi gh vol tage deyijoffe akeitadananEeRlsf 50M1RRARgOEARTr 3NEb LAt Righhe
5 device containers or closing covers is conmunicated wth the high

vol tage byg1Rahe AMRRs BYe TRaBDeRAcht ¥ ol bA&H Sthér aHd each of the

5 device containers or closing covers is communicated with the
high voltage bus bar chamber by means of fine filters 14, 16.
(5) The bus bars and cable heads in the high voltage cable

chamber are covered with solid insulators. The bus bars and the
cable heads are insulated with epoxy resin, and the connecting

10 bars connected to connecting conductors for connecting the
adjoiningbusbarsareinsulatedwithflexiblesiliconerubber.
Since the connecting bars are moved when the unit switchgears
are disconnected or replaced, the solid insulator should be
flexible. The first suction port 9 allows relatively large sized

15 dust, etc to flow into the high voltage bus bar chambexr. The
air containing dust flows upwards by the action of a rising
airflow in the bus bar chamber, etc. The cable heads and bus
bars are not sciled at all by the dust because they are completely
covered with solid insulators.

20 (6) The containers for the circuit breakers are
independent from each other and from the high voltage bus bar
chamber and low voltage control chamber. However, eaéh of the
containers or closing covers communicates with the high voltage
bus bar chamber by means of fine filters 14, 16 disposed in the

25 suction-discharge ports 13, 15. Since the fine filters have a



(5) The bus bars and cabl e heads in the high vo\tage cabl e chamber
are covered wth solid insulators. The bus bars and the cabl e heads
are insulated with epoxy resin, and the connecting 10 bars connected
to connecting conductors for connecting the adjoining bus bars are
insulated with flexible silicone rubber. Since the connecting bars
are noved when the unit swi tchgears are di sconnected or replaced, the
solid insulator should be flexible. The first suction port 9 allows
relatively |arge sized 15 dust, etc to flowinto the high voltage bus

bar chanbeferylbfiadl posend fid) BHed Wi ohd ONBy YRR Hfaldyahbe pastthiene8f a
ri sing airfli%mi n the bus bar chgnber, et c. Tﬁg cabl e heagg and bus
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covered with solid insulators. 20(6) The containers for the circuit
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bus bar chanmber and | ow vol tage control chanber. However, each of the
cont ai ner s, Cl351 RHaCPYRLS communicates with the high voltage bus
bar chanber iﬁlﬁ%ans gf ?né filters 14, 16 disposed in the 25

sucti on- di schar(g’g PRL tp%e%%ra?&e gﬂ‘fﬁotn@%iysngf f}_:jolrteegfzggva?no%g the
filters 10, 12, 14, 16, 20, 22 are as follows.

The pore size of the first filter 10 is the largest in the
filters. The first filter 10 functions to remove relatively
large dust particles. The pore size of the second filter 20,

10 if used, may be the same of that of the first filter 10 or smaller
than that of the first filter 10.

The pore size of the third filter 12 is smaller than that
of the first filter 10 and, preferably than that of second filter
20, if used. The pore size of the fourth filter 22 is preferably

15 smaller than that of the second filter 20 or the third filter,
but may be the same as that of the third filter 12.

In the following the embodiment of the present invention
will be explalned. Figs. 1 to 3 show the embodiment of the
switchgear of the present invention. In these figures a main

20 body or a casing 1 of the switchgear is constituted by a bottom
wall 1A, a top wall 1B, and side walls 1C between the top wall
and the bottom wall. The casing has a front door 1D and a rear
door 1E. The doors are used when the switchgear is inspected
or repaired or subjected to replacement of compenents.

25 The casing comprises a high voltage bus bar chamber 2,



very small pore size, they allow only very small dust particles or
salts or only gaseous substances such as air, steamto path

t heret hrough. Accordingly, the inside of the containers is kept clean
all the tine.. 5(7) The preferable relationships of pore sizes anpbng
the filters 10, 12, 14, 16, 20, 22 are as foll ows. The pore
size of the first filter 10 is the largest in the filters. The first
filter 10 functions to renove relatively |arge dust particles. The
pore size of the second filter 20, 10 if used, may be the sane of

that of tR@ilhrsé donlstetutla Wy sheldetitomwait hal, ohe tdep farstefahder
10. The pore size of the third filter 12 is smaller than that

of the fi rastpafritht%plﬂaﬂldw.prmeehaﬁhyybb@éyé hals dfarsesamndeti tser 20,
i f used. The pore size of the fourth filter 22 is preferably 15
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may be the sanme as that of the third filter _ _ _
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Figs. 1 to 3 ow t he énbodi nent of the switchgear of the presen
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swi tchgear Ts constitute a bottom

side wal | 5. 1C between .t he san iwg'&&%%_é,%&g&ﬁ?&lﬂ@ 5.ofT,§ge \Aﬁgii‘?%e

has a front door and a rear door 00rs are use
swi t chgeary,| 5, L0S et €4 01c2RAIT fle0ko S0 eliad alenlageppnly of
nmponent s. e casling conprises a nig vol age bus bar chanber® 2,
isolated from airflow in the casing 1 by doors 24 and partitions _
23. The container 3 also includes an operation mechanism (Not
10 shown) connected to movable electrodes of the circult breakers.
This does not mean that the containers for the vacuum circuit
breakers 6 are air-tightly isolated from the low voltage control
chamber 5 and from the high voltage bus bar chamber 2. The
partitions 23 are disposed to prevent from inserting of hands
15 or finger of an operator at the time of maintenance or other
jobs. The casing 1 has the front door 1D to open the switchgear
at the time of maintenance or other jobs. The circuit breakers
6 are withdrawing type., and they can be withdrawn from the main
body with handles disposed on the door 24 of the container.
20 The high voltage bus bar chamber 2 confines high voltage
bus bars 7, which are covered with a solid insulator such as
epoxy resin. The connecting bars 7' are covered with a flexible
solid insulator such as silicone rubber. Since the connecting

bars 7' may be moved when one or more of the bus bars are replaced

25 or connected to connecting conductors, the connecting bars 7°



which is constituted by the bottomwall 1A, the top wall 18 and a
partition wall 1F. The high voltage bus bar chanber is generally
positioned at the backward side of the casing 1. The two high vol tage
devi ce chanbers 4 are forned between the high 5 voltage bus bar
chanber 2 and a | ow voltage control chanber 5 by a containers or

cl osing covers 3. The container 3 of the device chanber includes
circuit breakers 6, which are structurally isolated fromairflowin
the casing 1 by doors 24 and partitions 23. The container 3 also
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direction to connect t he
circuit breakers are also covered with a solid insulator such

as epoxy resin. The components are electrically insulated from
the surrounding for protecting them from humidity, salts or dust.
15 Accordingly, the ﬁaintenance of the cable héads, connecting
bars and bus bars are very simplified and time saving. The air
that contains dust, etc naturally flows upwards and flows out
from the first discharging port-17 by the action of natural
circulation by heat generated in the bus bars, cable heads and
20 connecting bars. Since the bus bars, etc are solid insulated,
large particle dust, etc passed through the first filter does
not damage them. In order to accelerate suction of air as much
as possible, the cross sectional area of the first suction port
and the pore size of the first filter should be sufficiently

25 large.

10



solid-insul ated bus bar 7 of the adjoining smﬁtéhgears. The solid

I nsul ators of the bus bar 7 and connecting bar 10 7' are covered with
earth layers 26, 27. The cabl e heads 8 connected to the fixed

el ectrodes of the circuit breakers are also covered with a solid

i nsul at or such as epoxy resin. The conponents are electrically

i nsul ated fromthe surrounding for protecting themfromhumdity,
salts or dust. 15 Accordingly, the maintenance of the cabl e heads,
connecting bars and bus bars are very sinplified and tinme saving. The
air that contaixpaftsif tied aindtlowal £ionf theE inpvafidteanth ¥ bovihrouigh
fromthe first discharging port 17 by the action of natural

circul ati ophdytHied rgeneralzd whldhhhabus pafes sizabkmabeadstiand thAt
connecting bars. Since the bus bars, etc are solid insulated, |arge

particle desthettiGstasseterd hintgh 1dwed bast ofi tHechi gloes1nabe tage
them In order to accelerate suction of air as much as possible, the
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the first filter should be sutfficiently 25 | arge. A part of
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12, which has a pore size snmaller than that of the first filter, into

a lover pad gk 41er WWRo¥8 I HAIBafSYd %?CSW%W%H@@OB%R&@ or

f
vol t age devices such as vacuum circuit eakers 6 are covered in
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The air Cof‘éxab'aisgﬁnﬁr@ﬂiy gaseous substances. The air containing small
10 size dust flows upwards along the low volitage control chamber
towards the second discharging port 18, while cooling the
equipments such as relays, timers. etc.
The pore size of the fourth filter 22, if used, is
preferably the same as that of third filter 12. According to
15 the above—éxplained structure, the cooling air flows via
necessary loops to cool the components. The components of high
voltage are highly protected £rom environment containing dust,
salts and humidity:; the maintenance of the components is
remarkably simplified or timesaving. The heat generating
20 components as well as other components are effectively cooled
down by the airflow;, because an amount of which can be made
sufficiently large, keeping its cleanness.
Circuit breakers 6 and their operation mechanisms (not

shown) are installed in high voltage device chambers 4. This

25 embodiment shows two circuit system, which shows two high
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10 size dust flows upwards al ong the Iom1vo|tagé control chamber
towards the second discharging port 18, while cooling the equi pments
such as relays, tiners, etc. The pore size of the fourth filter 22,

if used, is preferably the sane as that of third filter 12. According
to 15 the above-explained structure, the cooling air flows via
necessary | oops to cool the conmponents. The conponents of high

vol tage are highly protected from environnent containing dust, salts
and humdity; the maintenance of the components is renarkably
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4. This 25 enbodi nent shows two circuit system which shows two high

vol tage C%&ﬁ%eaétﬁe A 15 Phht RHARkS kIS thgamhev@f@%séoﬁ&fol

connected to fixed electrodes of the circuit breakers 6 asur enent
i nstrugentg..telays, etc are disposed on the rear side of the front
door 1 that cons itute the | ow voltage control 5 chanber 5.

Frrst suct Tﬁﬁ%gé'r% 519‘? & %ﬁﬁ?ﬁép%ﬁ%ﬁ?édfséé &3 4% hflrgh At pus
bar chamber %%% %65 suc i(:oln,I %&rt% tgksgg o%‘lsf&eté‘fr Cich ugt II?”

port 11 f oF e ai'r om1vo
voltage bus bar chamber 2. The third filter 12 is disposed in

the third suction port 11 for taking the air into the low veoltage

10 control chamber 5 below the partition wall 1F. The fifth filter
14 and sixth filtexr 16 for discharging air heated by heat
generated in the high voltage device chambers 4 are disposed
in the first suction-discharge port 13 and second
suction-discharge port 15, respectively, formed in the

15 partition wall 1F.The second £filter 20 is disposed in the first
discharge port 17 for discharging air heated by heat generated
in the high voltage bus bar chamber 2 in the top wall 1B. The
fourth filter 22 is disposed in the second discharge port 18
for discharging air heated by heat generated in the low voltage

20 control chamber 5 above the top wall corresponding to the high
voltage device chamber 4, The second discharge port 18 is opened
not in the front side, but in the rear direction of the main
body for protecting operators or inspectors. The first
discharge port 17 is also opened in the upper direction. The

95 second filter 20 and forth filter 22 can be omitted.
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10 control chanber 5 below the partition wall 1F. The fifth filter 14
and sixth filter 16 for discharging air heated by heat generated in
the high voltage device chanbers 4 are disposed in the first
suction-di scharge port 13 and second suction-di scharge port 15,
respectively, formed in the 15 partition wall 1F . The second filter
20 is disposed in the first discharge port 17 for discharging air
heat ed by heat generated in the high voltage bus bar chanber 2 in the
top wall 13. The fourth filter 22 is disposed in the second di scharge
port 18 for disichar gi ngrgé rqiwadiad by heat gengsmdwetidd fidom kaw

vol tage 20 control chanber 5 above the top wall corresponding to the

hi gh vol t aga idevnealsbediieight volhegs ewesn badiss ¢han@ecqanidctifhg Busgened
not in the front side, but in the rear direction of the main body for

protecti ng 'aRetakot Sndlod REREEhOr BloW e iarsh BF SENRIAR IV pdFti $
al so opened in the upper direction. The 25 second filter 20 and forth

filter 22 jgapnBer&Hy Whed. 1E is larSb¥® a3 torOft4keAat 1d¥gofandeat &6
generated fromthe solid-insulated high voltage bus bars 7 and

connecki n%ﬁU%@% éodlidde menheétcr&i@at o Qs 38cR€3dte Ehge or
suction port In the rear wall IEis large so as to intake a |arge

amount Offi%& {ane%ﬁQ"@H “Vaﬂm& yfidt chg fi@ihsasaeheaélze

or filter pore size t y Iarge ust par es such

o1 mor HE SEMAAStbouIheldoudthie L1 Rl FLLETed SNy dugye an

airflowr nhce as sim géner at é

hi gh vol t 3ge deyi Sfrffgv?tieé’sisﬁ:ance as small as possible.

The heat generated in the high voltage device chamber is
10 discharged into the low voltage control chamber 5 and equipments
in the low voltage control chamber 5 are protected from the dust,
etc. Since a quantity of heat generated in the low voltage
control chamber is smaller than that in the heat generated in
the main ¢ircuit, an amount of air for c¢ooling can be smaller
15 than that of the air taken into the high voltage bus bar chamber
2. Therefore, a sectional area of the second suction port 11
can be made smaller than that of the first suction port 9. The
pore size of the third filter 12 can be made smaller than that
of the first filter 10, such as 1 4Um or less.
20 In order to protect the high voltage devices in the high
voltage device chambers 4 from the dust, etc the fifth filter
14 and sixth filter 16 may allow the dust particles of 0.1 U
m or less to pass. The high voltage device chambers can breathe
through the filters 14, 16, but they do not allow the dust, etc

25 to enter the chambers so that the high voltage devices such as
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10 discharged into the | ow voltage control chanber 5 and equi pnents
in the |ow voltage control chanber 5 are protected fromthe dust,

etc. Since a quantity of heat generated in the |ow voltage contro
chanber is snmaller than that in the heat generated in the nain
circuit, an anmount of air for cooling can be smaller 15 than that of
the air taken into the high voltage bus bar chanber 2. Therefore, a
sectional area of the second suction port 11 can be made snal |l er than
that of the first suction port 9. The pore size of the third filter
12 can be gogq;ydeRiketrBanop&Bit dn iM-Hanisinst,i bteradd hgilyy as 1 am
or less. 20In order to protect the high voltage devices in the high
vol t age deyigEeditadiFeon 4nbr evst herlistilteirC mhlieriafis heds iRy £lideand
sixth filter 16 may all ow the dust particles of 0.1 It mor less to

pass. The H pgibM0l14a00 sdaybCei ChardalttC AN 1BkE3h ¢ FéFpuUEihd st
filters 14, 16, but they do not allow the dust, etc 25 to enter the

chanbers sgadbialy dehBx Mabotdl s eI €850 gkl Idohlel TREORK ERS,

operation nisms, etc are highly protected fromthe dust. The

[1ver SRl (o thenbtBf1dis (Siitakle EBratfe! F1E O Sdd'didhl oW

only very st particles or gaseous substance to pass through.
Core-Tex i8; fllrs.
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5 exanple of the materials suitable for the fifth and sixth filters.
VWHAT IS CLAIMED I S: 1. A switchgear conprising: a casing
partitioned into at |east four chanbers conprising a high voltage bus
bar chanber, 'which contains at |east bus bars and cabl e heads, a high
vol t age devi ce chanber containing at |least circuit breakers and a | ow
vol tage control chanber containing at |east a relay and measurenent
devi ces, Wh¥HBI'nIS® HEAFHEPNESts constituted by a rear wall, a front

wal | opposed to the rear wall, a bottomwall, a top wall opposed to
t he bottom wal | 1.ahdswitdhgrar| eorasisibgnnected to the top wall,
bottomwall, front wall and rear wall, the rear wall having a first

suction port di spesdigarciitoorsd pake at Hepssffounivhembars fFemprgHing

vol t age bus bar chanber, the high voltage device chanber and the | ow"
vol t age conaruighchelinge krsebavshanben: whiahdontaipnsatilegsthusulprs he
chanbers is discharged froma first discharging port of the casing,
char act eri zeddieatideaheads, ahdehi yobiagebdeviesd ebempern|soptednirgtatng

t he high voltage devices in the hi gh vol t age devi ce chanber and -

connecti ng beast colmnudti hgeakrrsadngi ai ey bigd tbae scenigrodhehambs®e heads
are covered and insulated with solid insulators, wher ei n hi gh,
vol t age deviertalnimseatcteasdi Asratay aadt megrIgemestii {ebiceskevheytirch
is accormpdated in a container separated fromthe |ow voltage control
chanber andthfcasigs isceagblitdsitebEmEpar vaddi i Esrrhividd ABRISRY a
fine filter disposed between the high voltage cable chanber and the
hi gh vol t agko &g ke Hatber bPGitoeré@giln@ BoR Falk oprerad odihe Pertam| v
air.

wall, and side walls each connected to the top wall, bottomwall,

front wall and rear wall, the rear wall having a first suction

port disposed at a lower part thereof, wherein the high voltage

bus bar chamber, the high voltage device chamber and the low

voltage control chamber are communicated and air passing

through the chambers is discharged froma first discharging port

of the casing,

characterized in that

wherein bus bars electrically connecting the high voltage
devices in the high voltage device chamber and connecting bars

connecting the adjoining bus bars and the cable heads are

covered and insulated with solid insulators,

wherein high voltage device chamber contains at least one
circuit breaker, which is accommodated in a container separated
from the low voltage control chambexr and the high voltage cable
chamber, said container having a fine Filter dilsposed between
the high voltage cable chamber and the high voltage device

chamber for passing only very small dust or only air.
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2. The switchgear according to claim11, wherein the bus bars are
insulated with hard thernoset resin and the connecting bars are

insulated with a flexible resin. 3. The switchgear according to .
claim2, wherein the hard thernpset resin is an epoxy resin and the
flexible resin is a silicone rubber. 4. The swi t chgear

according to claim1l1, wherein the surfaces of the solid insulators

are covered i th, ARl B A Idd WLL8cEAY ol BESPlY CphBol 2harSye

5. The swi tchgear accor erelrn gh voltage

I o o Ak S AR Aledl BN nd LG PLERKEES enE2ERp8L il O

is contained i n a contal ner 1'So romthe vol us

chanber andbgggi%lrtoé/vi\ﬁ%l&lgggdc‘g%%{g:ll fﬁgi%’rmr%f‘%i’r&%‘%h of the containers

having a fine er di sposed ween Vol t age bus bar
chamber and hi gh,v age. devj [ he .fLi.ne, fi [ | ow only
very smal | dust h?bh?#’lgc &5 orde%%l %/@%@r&gtn 8 %)%gs% s lrzn'gzr'etW h%‘%ﬁ%h.%heohar‘f 6.
The sw tchgear -according to claim1, wherein the high voltage bus bar
chanber, thEhaFRpsaioreade ideoh @PoaRdRin and the Alewibbe trapdncdnta ol
chanmber are comunicated with filters to a second filter or disposed
to the top f&licome enBberke. 7. The switchgear according to
claim1, wherein a first suction port and a first filter are di sposed
at a | ower part ‘of TPResvitshapar acgoxdyhdosgteinnl poberasn the r d
filter are disposed at'the partition wall between the high voltage
bus bar cha Cefdof HdenFahid dreudaters aze edvansdr wheh ol edetitingh
vol tage device container, and a _first discharging port and second
filter is dfsibd@depRtRhEe SoLRdI InBILateas) i ke. 8. The
sw t chgear accordi ng to claiml, wherein a second

5. The switchgear according to claim 1, wherein the high

voltage device chamber contains at least two circuit breakers,

each of which is contained in a container isclated f£rom the high
voltage bus bar chamber and the low voltage control chamber,

each of the containers having a fine filter disposed between
the high voltage bus bar chamber and high voltage device chamber,
the fine filters allow only very small dust particles or only
air to pass therethrough.

6. The switchgear according to claim 1, wherein the high
voltage bus bar chamber, the high vdltage device chamﬁer and
the low voltage control chamber are communicated with filters

to a second filter or disposed to the top wall or the like.
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di scharge port and a fourth filter are disposed above the high

vol t age devi ce chanber. 9. The sw tchgear according to claiml1,
wherein the pore size ofthefirst filter is larger than that of the
second, third, fourth and fine filters, and the pore size of the

third filter is smaller than that of first filter. 10. The
swi t chgear according to claim1l1l, wherein the pore size of the fourth
filter is smaller than that of the third filter. 11. The

swi t chgear accordi ripet ewitehignal, avberdiny ttheciain li,f whéssimlal ayssionl y
very small dust particles or only air to pass therethrough.
suction port and a first filter are disposed at a lower part
of the rear wall, a second suction port and third filter are
disposed at the partition wall between the high veltage bus bar
chamber and the high voltage device chamber below the high
voltage device container, and a first discharging port and
second filter is disposed in the top wall or the 1like.

I
8. The switchgear according to claim 1, wherein a second

discharge port and a fourth filter are disposed above the high
voltage device chamber.

9. The switchgear according to claim 1, wherein the pore
size of thefirst filter is larger than that of the second, third,
fourth and fine filters., and the pore size of the third filter
is smaller than that of first filter.

10. The switchgear according to claim 1, wherein the pore
size of the fourth filter is smaller than that of the third
filter.

11. The switchgear according to claim 1, wherein the £ifth
filter allows only very small dust particles or only air to pass

therethrough.
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