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GAS-FILLED SWITCHGEAR 

BACKGRQUND OF THE INVENTION 

1. Field of the Invention 

200002756-5 

19 ~ d-eoo 

The present invention relates to a gas-filled switchgear 

comprising a breaker and disconnectors which interrupt a 

power system in a polyphase AC circuit. 

2. Description of the Related Art 

Fig. 7 is a schematic longitudinal sectional side view 

showing the configuration of a switchgear in a metal-clad 

switchboard equipment of the conventional art. In the figure, 

40 denotes a switch box in which the switchboard equipment is 

housed. In the switch box 40, first and second disconnectors 

41 and 42, a drawer type breaker 43, a current transformer 44, 

a protective relay 45, and the like are disposed. The switch 

box 40 is configured into a closed· structure by a thin metal 

plate. One end portion of a feeder cable 46 is introduced 

from a lower portion of one side of the switch box 40 into a 

space of the box which is partitioned off by an insulating 

wall 40a. The one end portion is supported by an insulator 

47 on a support pedestal 40b, and connected to one connecting 

terminal 41a of the first disconnecter 41. The first 

disconnecter 41 includes: connecting terminals 4la and 4lb 

which are respectively fixed onto insulating stands; a 

grounding terminal 4lc; and a blade 41d serving as a change­

over conductor in which a basal portion is pivotally coupled 

to the connecting terminal 41b. The blade 4ld is.selectively 

set by operating means which is not shown, to one of a 
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connecting position A where the connecting terminals 41a and 

4lb are connected to ea~h other, and a disconnecting position 

B where the connecting terminal 4 lb is connected to the 

grounding terminal 41c. 

The connecting terminal 41a is connected to the terminal 

of the feeder cable 46 as described above, and the connecting 

terminal 4lb is connected to a connecting terminal 42a of the 

second disconnecter 42 via a connecting conductor 49. The 

second disconnector 42 comprises connecting terminals 42a and 

42b. The connecting terminal 42a is connected to the 

connecting terminal 41b of the first disconnecter 41 as 

described above, and the connecting terminal 42b· is connected 

to a load via a connecting conductor 50 in which the current 

transformer 44 is interposed. The connecting terminals 42a 

and 42b are connected to and disconnected from each other by 

the drawer type breaker 43. 

In the drawer type breaker 43, a vacuum switch 43c is 

supported by support members 43d on a carriage 43e. The 

breaker comprises connecting conductors 43a and 43b in which 

basal portions are respectively connected to fixed and 

movable contacts of the vacuum switch, and tip end portions 

are projected toward the second disconnecter 42. When the 

carriage 43e is forward moved, the connecting terminals 42a 

and 42b of the second disconnecter 42 are connected to the 

connecting conductors 43a and 43b, and, when the carriage 43e 

is rearward moved, the connecting terminals 42a and 42b are 

disconnected from each other. 

The protective relay 45 is configured so as to output 
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commands such as those for the set voltage of the current 

transformer 44. 

Fig. 8 is a schematic longitudinal sectional side view 

showing the configuration of a gas-filled switchgear of the 

conventional art. In the figure, 60 denotes a switch box. 

In the switch box 60, closed tanks 61 and 62 which are 

filled with sulfur hexafluoride gas serving as an insulating 

gas are vertically stacked. A first disconnecter 63 and a 

breaker 64 are disposed in the closed tank 61, and a second 

disconnecter 65 is disposed in the closed tank 62. 

The first disconnector 63 includes connecting terminals 

63a and 63b, and a grounding terminal 63c, and is configured 

by disposing a blade 63d which is pivotally supported in the 

basal portion by the connecting terminal 63b. A terminal 

portion of a feeder cable 67 which is introduced from the 

outside into the switch box 60, and then into the closed tank 

61 via an insulating bushing 66 is connected to the 

connecting terminal 63a. The connecting terminal 63b is 

connected to one connecting terminal 64a of the breaker 64 

via a connectin9 conductor 68. When the blade 63d is 

operated, the blade is selectively set to one of three 

positions, a position A where the connecting terminals 63a 

and 63b are connected to each other, a neutral position B 

where the blade is connected to none of the terminals 63b and 

63c, and a position C where the blade is connected to the 

grounding terminal 63c, so that either of connected, 

disconnected, and grounded states is set. 

The breaker 64 is configured by placing fixed and 
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movable contacts so as to be opposed to each other in a high­

vacuum vessel. A connecting terminal 64a which is connected 

to the tixed contact is connected to the connecting terminal 

63b of the first disconnecter 63 via the connecting conductor 

6 8. A connecting terminal 64b which is connected to the 

movable contact is connected via a connecting conductor 69 to 

a connecting terminal 65a. of the second disconnecter 65 in 

the closed tank 62. When the movable contact is drivingly 

operated, the movable contact is contacted to or separated 

from the fixed contact, thereby performing making or breaking 

connection. 

The second disconnecter 65 includes connecting terminals 

65a and 65b, and a grounding terminal 65c, and is configured 

by disposing a blade 65d which is pivotally supported in the 

basal portion by the connecting terminal 65a. The connecting 

terminal 65a is connected to the connecting conductor 69 via 

an insulating bushing 70 which is passed through a partition 

wall between the closed tanks 61 and 62. The connecting 

terminal 65b is connected to an insulated bus 71. When the 

blade .65d is operated by an operating unit which is not shown, 

_the blade is selectively set to one of a position A where the 

connecting terminals 65a and 65b are connected to each other, 

a neutral position B where the blade is connected to none of 

the terminals 6Sb and 6Sc, and a position c where the blade 

is connected to the grounding terminal 65c, so that either of 

connected, disconnected, and grounded states is set. 

In the figures, only the power system and the main 

circuit apparatuses for one phase are shown. Actually, 
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plural sets of a power system and main circuit apparatuses 

respectively corresponding to the phases of a polyphase AC 

circuit. 

In a switchgear of a metal-clad switchboard equipment 

such as that shown in Fig. 7, the switch box 4-0 is not 

provided with sufficient air tightness. Therefore, such a 

switchgear has a problem in that salt, dust, moisture, and 

the like of the outside air easily enter the switchgear and 

deposit onto the main circuit apparatuses to impair their 

insulating properties, whereby dielectric breakdown is easily 

caused. In a gas-filled switchgear such as that shown in Fig. 

8, since sulfur hexafluoride gas which is used as the 

insulating gas has a greenhouse effect which is 20,000 times 

that of carbon dioxide, there is a problem in that the gas 

largely affects the global environment and it is requested to 

regulate emission of the gas. 

SUMMARY OF THE INVENTION 

The invention has been conducted in view of such 

circumstances, and therefore it is an object of the invention 

to provide a gas-filled ·switchgear in which the dimensions 

can be reduced, the insulation properties are less impaired 

by the· outside air, and also influences exerted on the global 

environment can be reduced. 

According to a first aspect of the invention, a gas­

filled switchgear comprises: a disconnecter and a breaker 

which are disposed in a ·closed tank that is filled with an 

insulating gas, and connecting terminals of which are 
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connected to or disconnected from each other by a change-over 

conductor; a first connecting conductor in which one end is 

connected to the disconnector and another end is connected to 

a feeder cable disposed in the closed tank; and a second 

connecting conductor in which one end is ·connected to a bus 

disposed outside the closed tank and another end enters the 

closed tank via an insulating bushing and is then connected 

to one terminal of the breaker. 

According to the first aspect of the invention, the 

breaker and the disconnecter are disposed in the closed tank 

which is filled with the insulating gas, a terminal portion 

of the feeder cable is connected to one end of the 

disconnecter in the closed tank via another insulating 

bushing, and one end of the breaker is connected to the 

external insulated bus via the insulating bushing. 

an enclosed structure can be easily realized, 

configuration can be largely simplified, so 

production cost can be reduced. 

Therefore, 

and the 

that the 

According to a second aspect of the invention, a gas­

filled switchgear comprises: first and second closed tanks 

that are filled with an insulating gas; a first disconnecter 

and a breaker which are disposed in the first closed tank, 

and connecting terminals of which are connected to or 

disconnected from each other by a change-over conductor; a 

second disconnecter which is disposed in the second closed 

tank with being connected to the breaker; a first connecting 

conductor which is disposed in the first closed tank, and in 

which an upper end portion is connected to the first 
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disconnector and another end portion is connected to an 

external feeder cable via an insulating bushing; a second 

connecting conductor which is disposed in the first and 

second closed tanks, and in which one end portion is 

connected to the breaker and another end portion is connected 

to the second disconnecter; and a third connecting conductor 

which is disposed in the second closed tank, and in which one 

end portion is connected to the second disconnecter and 

another end portion is connected to a bus disposed outside 

the second closed tank, via an insulating bushing. 

According to the second aspect of the invention, the 

breaker and the first disconnecter are disposed in the first 

closed tank which is filled with the insulating gas, and the 

second disconnecter is disposed in the second closed tank 

which is filled with the insulating gas. Therefore, 

insulating properties of the main circuit apparatuses can be 

prevented from being impaired, and an electric shock accident 

or a short-circuit accident due .to ingress of an animal or 

the like can be prevented from occurring. 

According to a third aspect of the invention, sets each 

consisting of the breaker, the disconnector(s), the feeder 

cable, and the bus are disposed, a number of the sets being 

equal to a number of sets of phases of polyphase AC circuits. 

In the gas-filled switchgear of a fourth aspect of the 

invention, the closed tank, or the first and second closed 

tanks are filled with dry air. 

According to the third aspect of the invention, in place 

of sulfur hexafluoride gas which is used in the conventional 
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art, dry air is used. Therefore, the switchgear exerts no 

influence on the environment. Even when the dry air leaks to 

the outside, there arises no fear of environmental pollution. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic longitudinal sectional side view 

showing the configuration of Embodiment 1. 

Fig. 2 is a longitudinal sectional front view taken 

along the line II-II of Fig. 1. 

Fig. 3 is a schematic longitudinal sectional side view 

showing.the configuration of Embodiment 2. 

·Fig. 4 is a longitudinal sectional front view taken 

along the line IV-IV of Fig. 3. 

Fig. 5 is a schematic longitudinal sectional front view 

showing the configuration of Embodiment 3. 

Fig. 6 is a schematic plan view taken along the line VI­

VI of Fig. 5. 

Fig. 7 is a schematic longitudinal sectional side view 

showing the configuration of a metal-clad switchgear of the 

conventional art. 

Fig. 8 is a schematic longitudinal sectional side view 

showing the configuration of a gas-filled switchgear. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter, the invention will be specifically 

described with reference to the drawings showing embodiments 

in which the invention is applied to a gas-filled switchgear 

for a three-phase AC circuit. 
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(Embodiment 1 ) 

Fig. 1 is a schematic longitudinal sectional side view 

showing the configuration of Embodiment 1 of the invention, 

and Fig. 2 is a longitudinal sectional front view taken along 

the line II-II of Fig. 1. In the figures, 1 denotes a switch 

box of a gas-filled switchgear for a three-phase AC circuit. 

In the switch box 1, a closed tank 2 which is filled with 

dry air is placed in a position which is upper than the 

vertical center of the box. Disconnectors (in Fig. 1, only 

one disconnecter is shown) 4, and breakers 5 which 

respectively correspond to the phases are disposed in the 

closed tank 2. 

Each of the disconnectors 4 includes a connecting 

terminal 4a in an insulating bushing 6 which is passed 

through the bottom wall of the closed tank 2, a connecting 

terminal 4b which is connected to the fixed contact of the 

corresponding one of the breakers 5, and a grounding terminal 

4c. The disconnecter is configured by disposing a blade 4d 

which is pivotally supported in the basal portion by the 

connecting terminal 4a, and a lever 7 which is used for 

operating the blade 4d and made of an insulating material. 

In the lever 7, one end portion is rotatably supported 

via a rotary shaft 8 by a mounting plate 2a in the closed 

tank 2, and a guide groove 7a with which·a pin 4p disposed in 

the tip end of the blade 4d is engaged is formed in the tip 

end portion. One end of a link 9 which is made of an 

insulating material is coupled to a middle portion of the 

lever in the longitudinal direction, ~nd the other end of the 
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link is coupled to one e~d of an operating lever 10. The 

other end of the operating lever 10 is rotatably supported by 

a mounting wall la of the switch box 1. The tip end of a 

feeder cable 12 is connected to the connecting terminal 4a of 

the disconnecter 4. When the lever 7 is rotated -about the 

rotary shaft 8 by operating the operating lever 10, the blade 

4d is selectively set to one of positions, a position A which 

is indicated by the one-dot chain line and in which the blade 

4d is connected to the fixed contact of the breaker 5, a 

neutral position B where the blade is connected to none of 

the terminals 4b and 4c, and a position C where the blade is 

connected to the grounding terminal 4c, so that power supply, 

disconnected, and grounded states are selectively set by the 

positions, respectively. 

Two of the breakers 5 are disposed in the lower portion 

of the closed tank 2, and the remaining one of the breakers 

is disposed above the two breakers so as to straddle them. 

In each of the breakers, fixed and movable contacts which 

are not shown are placed so as to be opposed to each other in 

a high-vacuum vessel, and the movable contact is moved 

forward or rearward with respect to the fixed contact, 

thereby connecting or disconnecting an electric path. 

The fixed contact of the breaker 5 is connected to the 

connecting-terminal 4b of the disconnecter 4 as described 

above, the movable contact is connected to one end of a 

connecting conductor 13, and the other end of the connecting 

conductor 13 is connected to an one end portion of a 

connecting conductor 15 disposed in an insulating bushing 14 
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which is passed through the upper wall of the closed tank 2. 

The other end of the connecting conductor 15 is connected to 

the corresponding one of insulated buses 16 which are 

arranged on .the closed tank 2, and which correspond to the 

phases, respectively. 

Each of the insulated buses 16 is configured by covering 

a conductor constituting the bus with an insulating tube or 

the like. 

In Embodiment 1 described above, the electric power 

supplied through the feeder cables 12 is supplied to the 

fixed contacts of the breakers 5 via the respective blades 4d. 

When the breakers 5 are closed (referred to as turned on) in 

response to a closing command, the fixed contacts are 

connected to the insulated buses 16 via the connecting 

conductors 13 and the conductors in the insulating bushings 

14, so that the power is supplied to the load. 

By contrast, when an opening command is given to the 

breakers 5, the fixed and movable contacts are separated from 

each other to interrupt the current supply. When the blades 

4d are positioned to the neutral position B by operating the 

operating lever 10, the electric path is disconnected. As a 

result, works of inspecting, repairing, replacing a load 

apparatus, and the like are enabled. 

The switchgear is configured so that the disconnecter 4 

and the breaker 5 are disposed in the closed tank 2 which is 

filled with dry air, and connection and disconnection with 

respect to the breaker 5 are performed by operating the blade 

4d which is connected to the tip end of the feeder cable 12 
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in the disconnecter 4. Therefore, the configuration can be_ 

largely simplified, and miniaturization is enabled. 

Furthermore, since dry air is used as the insulating gas, 

influence on the environment can be reduced at the low costs. 

(Embodiment 2) 

Fig. 3 is a schematic longitudinal sectional side view 

showing the configuration of Embodiment 2, and Fig. 4 is a 

longitudinal sectional front view taken along the line IV-IV 

of Fig. 3. 

In Embodiment 2, two closed tanks 2 and 3 are disposed 

in a switch box 1 so as to be vertically juxtaposed. In the 

lower closed tank 2, dis connectors (referred to as first 

disconnectors} 4 and breakers 5 which respectively correspond 

to the phases are disposed in the same manner as Embodiment 

1. Second disconnectors 20 are disposed in the upper closed 

tank 3. The first disconnectors 4 and the breakers 5 which 

are disposed in the lower closed tank 2 are configured in a 

substantially same manner as those of Embodiment 1. 

That is, each of the first disconnectors 4 includes a 

connecting terminal 4a in an insulating bushing 6 which is 

passed through the bottom wall of the closed tank 2, a 

connecting terminal 4b which is connected to the fixed 

contact of the corresponding one of the breakers 5, and a 

grounding terminal 4c. The disconnecter is configured by 

disposing a blade 4d which is pivotally supported in the 

basal portion by the connecting terminal 4a is disposed, and 

a lever 7 which is used for operating the blade 4d and made 

of an insulating material. 
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In the lever 7, one end portion is rotatably supported 

via a rotary shaft 8 by a mounting plate 2a in the closed 

tank 2, and a guide groove 7a with which a pin 4p disposed in 

the tip end of the blade 4d is engaged is formed in the tip 

end portion. One. end of a link 9 which is made of an 

insulating material is coupled to a middle portion of the 

lever in the longitudinal direction, and the other end of the 

link is coupled to one end of an operating lever 10. The 

other end of the operating lever 10 is rotatably supported by 

a mounting wall la of the switch box 1. The tip end of a 

feeder cable.12 is connected to the connecting terminal 4a of 

the first disconnecter 4. When the lever 7 is rotated about 

the rotary shaft 8 by operating the operating lever 10, the 

blade 4d is selectively set to one of positions, a position 

A which is indicated by the one-dot chain line and in which 

the blade 4d is connected to the fixed contact of the breaker 

5, a neutral position B where the blade is connected to none 

of the terminals 4b and 4c, and a position c where the blade 

is connected to the grounding terminal 4c, so that power 

supply, disconnected, and grounded states are selectively set 

by the positions, respectively. 

Two of the breakers 5 are disposed in the lower portion 

of the closed tank 2, and the remaining one of the breakers 

is disposed above the two breakers so as to straddle them. 

In each of the breakers, fixed and movable contacts which 

are not shown are placed so as to be opposed to each other in 

a high-vacuum vessel, and the movable contact is moved 

forward or rearward with respect to the fixed contact, 
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thereby connecting or disconnecting an electric path. 

Each of the second disconnectors 20 includes: a 

connecting terminal 20a disposed on a connecting conductor 

21a in an insulating bushing 21 which is passed through a 

partition wall between the first and second closed tanks 2 

and 3; a connecting terminal 20b connected to a connecting 

conductor 26 which is connected to corresponding one of the 

insulated buses 16; and a grounding terminal 2 Oc. The 

disconnecter further comprises a blade 20d which is pivotally 

supported in the basal portion by the connecting terminal 20a, 

and a lever 22 which is used for operating the blade 20d and 

made of an insulating material. 

In the lever 22, the basal portion is rotatably 

supported via a shaft 23 by a mounting plate 3a in the closed 

tank 3, and a guide groove 22a with which a pin 20p disposed 

in the tip end of the blade 20d is engag.ed is formed in the 

tip end portion. One end of a link 24 which is made of an 

insulating material is coupled to a middle portion of the 

lever in the longitudinal direction, and the other end of the 

link 24 is pivotally coupled to one end of an operating lever 

25. The basal portion of the operating lever 25 is rotatably 

supported by a mounting plate ld. 

When the lever 22 is rotated about the shaft 23 by 

operating the operating lever 25, the blade 20d is 

selectively set to one of positions, a position A in which 

the connecting terminals 20a and 20b are connected ·to each 

other via the blade 20d, and a position B in which the 

connecting terminal 20a is connected to the grounding 
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terminal 20c via the blade 2.0d, so that the connecting 

position where the blade is connected to the insulated bus 16, 

and the disconnecting position where the blade is connected 

to the grounding terminal 20c are selectively set. 

Embodiment 2 described above is configured so that the 

first breaker ~, and the disconnector 5 which is connected or 

disconnected by the blade 4d of the first breaker 4 are 

disposed in the closed tank 2 which is filled with dry air, 

the second disconnecter 20 is disposed in the other closed 

tank 3, and connection and disconnection between the breaker 

5 and the insulated bus 16 are performed by the blade 20d of 

the second disconnecter. As compared with a switchgear of 

the conventional art, therefore, the configuration can be 

largely simplified, and the production cost can be reduced. 

Furthermore, dry air is used in place of sulfur hexafluoride 

gas. Even when the dry air leaks to the outside, 

consequently, there arises no fear of environmental pollution. 

(Embodiment 3) 

Fig. 5 is a schematic longitudinal sectional front view 

showing the configuration of Embodiment 3, and Fig. 6 is a 

schematic plan view taken along the line VI-VI of Fig. 5. 

In Embodiment 3, plural sets (in the drawings, two sets) 

of gas-filled switchgears for a polyphase AC circuit are 

arranged in parallel. The structure is substantially 

identical with that which is obtained by arranging in 

parallel two sets of the structures shown in Embodiment 2. 

The corresponding components are denoted by the same 

reference numerals, and their description is omitted. 
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According to the first aspect of the invention, the 

breaker and the disconnecter are disposed in the closed tank 

which is filled with the insulating gas, a terminal portion 

of the feeder cable is connected to one end of the 

disconnecter in the closed tank via an insulating bushing, 

and one end of the breaker is connected to the external 

insulated bus via an . insulating bushing. Therefore, an 

enclosed structure can be easily realized, · and the 

configuration can be simplified, so that the production cost 

can be reduced. 

According to the second aspect of the invention, the 

breaker and the first disconnecter are disposed in the first 

closed tank which is filled with the insulating gas, and the 

second disconnecter is disposed in the second closed tank. 

Therefore, insulating properties of the main circuit 

apparatuses can be prevented from being impaired, and an 

el~ctric shock accident or a short-circuit accident due to 

ingress of an animal or the like can be prevented from 

occu~ring. 

According to the third and fourth aspects of the 

invention, in place of sulfur hexafluoride gas which is used 

as an insulating gas in the conventional art, dry air is used. 

Therefore, the switchgear exerts substantially no influence 

on the environment. Even when the dry air leaks to the 

outside, there arises no fear of environmental pollution. 
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WliAT IS CLAIMED IS; 
I If If If 1111~11~/lll/l II /II/ 

s * 

1. A gas-_filled switchgear comprising; 

a disconnecter and a breaker which are disposed in a 

closed tank that is filled with an insulating gas, and 

connecting terminals of which are connected to or 

disconnected from each other by a change-over conductor; 

a first connecting conductor in which one end is 

connected to said disconnecter and another end is connected 

to a feeder cable disposed in said closed tank; and 

a second connecting conductor in which one end is 

connected to a bus disposed outside said closed tank and 

another end enters said closed tank via an insulating bushing 

and is then connected to one terminal of said breaker. 

2. A gas-filled switchgear comprising; 

first and second closed tanks that are filled with an 

insulating gas; 

a first disconnecter and a breaker which are disposed in 

said first closed tank, and connecting terminals of which are 

connected to or disconnected from each o~her by a change-over 

conductor; 

a second disconnecter which is disposed in said second 

closed tank with being connected to said breaker; 

a first connecting conductor which is disposed in said 

first closed tank, and in which an upper end portion is 

connected to said first disconnecter and another end portion 

is connected to an external feeder cable via an insulating 

bushing; 

a second connecting conductor which is disposed in said 
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first and second closed tanks, and in which one end portion 

is connected to said breaker and another end portion is 

connected to said second disconnecter; and 

a third connecting conductor which is disposed in said 

second closed tank, and in which one end portion is connected 

to said second disconnecter and another end portion is 

connected to a bus disposed outside said second closed tank, 

via an insulating bushing. 

~ 3. A gas-filled switchgear according to claim 1, 

wherein sets each including said breaker, said disconnector, 

said feeder cable, and said bus are disposed, a number of 

said sets being equal to. a number of sets of phases of 

polyphase AC circuits. 

4. A gas-filled switchgear according to claim 2, 

wherein sets each including said breaker, said disconnecter, 

said feeder cable, and said bus are disposed, a number of 

said sets being equal to a number of sets of phases of 

polyphase AC circuits. 

5. A gas-filled switchgear according to claim 1, 

wherein said closed tank, or said first and second closed 

tanks are filled with dry air. 

6. A gas-filled switchgear according to claim 2, 

wherein said closed tank; or said first and second closed 

tanks are filled with dry air. 
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