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VALVE GAS FILTER AND GAS-INSULATED
SWITCHGEAR

FIELD

[0001] The present disclosure relates to a valve gas filter
and a gas-insulated switchgear to open and close an insu-
lating gas passage.

BACKGROUND

[0002] A gas-insulated device using sulfur hexafluoride
(SF¢) having high insulation properties has high insulation
performance, but the insulation performance may be dete-
riorated to lead to a ground fault if metal foreign matter
enters. Therefore, it is desirable to prevent entry of metal
foreign matter into the gas-insulated device.

[0003] In a gas-insulated switchgear described in Patent
Literature 1, a gas filter is attached to a gas enclosing port
in order to prevent entry of foreign matter such as metal
foreign matter into the gas-insulated device. This gas filter
has a pore diameter size of several tens to several hundreds
um, and prevents entry of foreign matter having a diameter
larger than the pore diameter size into the gas-insulated
device.

CITATION LIST

Patent Literature

[0004] Patent Literature 1: Japanese Patent Application
Laid-open No. 2009-165234

SUMMARY

Technical Problem

[0005] However, in the technique of Patent Literature 1,
when an insulating gas is recovered from the gas-insulated
device, a pressure loss increases and thus it takes a long time
to recover the gas. Therefore, the gas filter is removed at the
time of gas recovery work and it has been necessary to attach
the gas filter again when enclosing the insulating gas.
Therefore, it takes time and effort for replacement work of
the gas.

[0006] The present disclosure has been made in view of
the above, and an object thereof is to obtain a valve gas filter
capable of easily switching between gas recovery and gas
enclosing while preventing entry of foreign matter into a
gas-insulated device.

Solution to Problem

[0007] In order to solve the above-described problem and
achieve the object, a valve gas filter of the present disclosure
includes: a valve box attached to a gas enclosing port
connected to a gas-insulated device, wherein the gas-insu-
lated device is to be filled with an insulating gas and
hermetically sealed; and a valve body to open and close a
gas passage by moving in the valve box. The valve body
includes a filter that is formed by a porous insulating
material and that allows passage of the insulating gas but
does not allow passage of foreign matter contained in the
insulating gas.
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Advantageous Effects of Invention

[0008] The valve gas filter according to the present dis-
closure exhibits an effect of easily switching between gas
recovery and gas enclosing while preventing entry of foreign
matter into the gas-insulated device.

BRIEF DESCRIPTION OF DRAWINGS

[0009] FIG. 1 is a diagram illustrating a configuration of
a gas-insulated switchgear including a valve gas filter
according to a first embodiment.

[0010] FIG. 2 is an enlarged view of a region X illustrated
in FIG. 1.

[0011] FIG. 3 is a view in the direction of arrows III-III in
FIG. 2.

[0012] FIG. 4 is a diagram illustrating a state at a time of

gas recovery of the gas-insulated switchgear including the
valve gas filter according to the first embodiment.

[0013] FIG. 5 is a diagram illustrating a configuration of
a gas-insulated switchgear including a valve gas filter
according to a second embodiment.

DESCRIPTION OF EMBODIMENTS

[0014] Hereinafter, a valve gas filter and a gas-insulated
switchgear according to embodiments of the present disclo-
sure will be described in detail with reference to the draw-
ings.

First Embodiment

[0015] FIG. 1 is a diagram illustrating a configuration of
a gas-insulated switchgear including a valve gas filter
according to a first embodiment. FIG. 1 illustrates a state at
a time of gas filling of a gas-insulated switchgear 10A
including a valve gas filter 1A which is a valve with a gas
filter. FIG. 2 is an enlarged view of a region X illustrated in
FIG. 1, and FIG. 3 is a view in the direction of arrows III-111
in FIG. 2. FIG. 4 is a diagram illustrating a state at a time
of gas recovery of the gas-insulated switchgear including the
valve gas filter according to the first embodiment. FIGS. 1
and 4 are cross-sectional views of the gas-insulated switch-
gear 10A.

[0016] The gas-insulated switchgear 10A includes a gas-
insulated device 100, the valve gas filter 1A, a main body
valve 20A, and a connecting pipe 90. In the gas-insulated
switchgear 10A, the valve gas filter 1A is attached to a gas
enclosing port of the main body valve 20A. The gas-
insulated device 100 is a device to be filled with an insu-
lating gas and hermetically sealed.

[0017] The main body valve 20A is a valve connected to
the gas-insulated device 100. To a tank (not illustrated) or
the like included in the gas-insulated device 100, an insu-
lating gas such as SF is sent via the valve gas filter 1A and
the main body valve 20A. In addition, from the tank or the
like included in the gas-insulated device 100, the insulating
gas such as SF, is recovered via the valve gas filter 1A and
the main body valve 20A. Further, when drawing a vacuum
in the tank included in the gas-insulated device 100, gas or
the like in the tank is suctioned through the valve gas filter
1A and the main body valve 20A.

[0018] Note that, since states of the valve gas filter 1A and
the main body valve 20A are identical at a time of gas
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recovery work and at a time of drawing a vacuum, descrip-
tion at the time of drawing a vacuum will be omitted in the
following description.

[0019] The valve gas filter 1A includes a valve box 11, a
valve rod 12, a handle 13, and a valve body 14. The valve
body 14 includes a gas filter 15 and a snap ring 16. The valve
box 11 has, for example, a tubular shape, and the inside of
the valve box 11 serves as a passage (hereinafter, referred to
as a gas passage) of the insulating gas. The valve box 11
includes connecting parts 41 and 51. The connecting part 41
is connected to a connecting part 42 included in the main
body valve 20A, and a gas hose (not illustrated) to be
described later is connected to the connecting part 51. The
connecting part 42 is disposed at a position facing the
connecting part 41. The valve rod 12 is joined to the handle
13 and the valve body 14. Part of the valve rod 12 can be
inserted into the gas passage in the valve box 11.

[0020] The handle 13 can reciprocate in a direction per-
pendicular to a passage direction of the gas passage. When
the handle 13 moves toward the gas passage, the valve rod
12 and the valve body 14 move toward the gas passage.
Further, when the handle 13 moves in a direction away from
the gas passage, the valve rod 12 and the valve body 14
move in the direction away from the gas passage. The valve
body 14 closes the gas passage when the handle 13 moves
toward the gas passage, and opens the gas passage when the
handle 13 moves away from the gas passage.

[0021] The valve body 14 of the first embodiment is
configured to allow passage of an insulating gas. The valve
body 14 is configured using, for example, a tubular member.
The valve body 14 has an upper surface and a bottom surface
having a shape similar to a cut surface when the gas passage
is cut along a plane perpendicular to the passage direction.
When the cut surface is circular, the upper surface and the
bottom surface of the valve body 14 are also circular. In FIG.
1, the right side of the valve body 14 is the upper surface of
the valve body 14, and the left side of the valve body 14 is
the bottom surface of the valve body 14. The snap ring 16
has a ring shape smaller than an outer peripheral region of
the upper surface or the bottom surface of the valve body 14.
[0022] The valve body 14 can move along an axial direc-
tion of the valve rod 12 in the valve box 11. The valve body
14 opens and closes the gas passage by moving in the axial
direction of the valve rod 12 in the valve box 11, that is, in
a direction perpendicular to the gas passage. The gas filter 15
is incorporated in the valve body 14. Further, the valve body
14 has openings 85 and 86 to allow passage of the insulating
gas via the gas filter 15. The opening 85 is provided on the
upper surface side of the valve body 14, and the opening 86
is provided on the bottom surface side of the valve body 14.
The gas filter is fixed to an inner surface of the tubular
member included in the valve body 14 by the snap ring 16.
This allows the gas filter 15 to be integrated with the valve
body 14. In the valve gas filter 1A, the valve body 14 in
which the gas filter 15 is incorporated can be moved without
removing the valve body 14. That is, since it is not necessary
to remove the gas filter 15 at a time of gas recovery work,
it is not necessary to attach the gas filter again when
enclosing the insulating gas. Therefore, replacement work of
the gas is facilitated.

[0023] The gas filter 15 is formed using a porous insulat-
ing material. The gas filter 15 has a pore diameter size of
several tens to several hundreds um, and can prevent entry
of foreign matter having a diameter larger than the pore
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diameter size. An example of the pore diameter size of the
gas filter 15 is 200 um. The gas filter 15 allows passage of
the insulating gas and prevents passage of foreign matter
that causes dielectric breakdown. As described above, the
gas filter 15 is a filter that is stable against foreign matter of
a specific size contained in the insulating gas. An example
of the foreign matter filtered by the gas filter 15 is metal
foreign matter.

[0024] The main body valve 20A includes a valve box, a
valve rod, a handle, and the like similar to those of the valve
gas filter 1A. That is, the main body valve 20A includes a
valve box 31, a valve rod 32, a handle 33, and a valve body
34. The valve box 31 has a structure similar to the valve box
11, and the valve rod 32 has a structure similar to the valve
rod 12. The valve box 31 of the main body valve 20A
includes connecting parts 42 and 52. The main body valve
20A is different from the valve gas filter 1A in that the main
body valve 20A does not include the gas filter 15 and the
snap ring 16 unlike the valve gas filter TA. That is, the valve
body 14 of the valve gas filter 1A includes the gas filter 15
and the snap ring 16, but the main body valve 20A does not
include the gas filter 15 and the snap ring 16.

[0025] Inthe valve gas filter 1A, an opening 61 is provided
in the connecting part 41 for connection with the main body
valve 20A. In the main body valve 20A, an opening 62 is
provided in the connecting part 42 for connection with the
valve gas filter 1A. This allows the insulating gas to move
between the valve gas filter 1A and the main body valve 20A
regardless of the states of the valve gas filter 1A and the main
body valve 20A.

[0026] Further, in the valve gas filter 1A, an opening 71 is
provided in the connecting part 51 opposite to the connect-
ing part 41 for connection with the main body valve 20A. To
the opening 71, a gas hose or the like to allow passage of the
insulating gas is connected. This allows the insulating gas to
move between the valve gas filter 1A and the gas hose
regardless of the state of the valve gas filter 1A. Note that,
to the gas hose or the like connected to the opening 71 of the
connecting part 51, a gas suction and discharge device such
as a vacuum pump is attached.

[0027] Further, in the main body valve 20A, an opening 72
is provided in the connecting part 52 disposed at a position
opposite the connecting part 42. The connecting part 52 is
connected to a connecting part 91 included in a connecting
pipe 90. The connecting part 91 is provided with an opening
81. Further, to the connecting pipe 90, the tank or the like
included in the gas-insulated device 100 is connected. This
allows the insulating gas to move between the main body
valve 20A and the tank regardless of the state of the main
body valve 20A. Examples of the connecting parts 41, 42,
51, 52, and 91 are flanges. The connecting part 51 is a first
connecting part, and the connecting part 41 is a second
connecting part.

[0028] At a time of enclosing the insulating gas in the
gas-insulated device 100, the gas-insulated switchgear 10A
moves the valve body 34 of the main body valve 20A in the
direction away from the gas passage, and moves the valve
body 14 of the valve gas filter 1A in the direction toward the
gas passage. That is, at a time of enclosing the insulating gas
in the gas-insulated device 100, the gas-insulated switchgear
10A opens the valve body 34 of the main body valve 20A
and closes the valve body 14 of the valve gas filter 1A. As
a result, when enclosing the insulating gas in the gas-
insulated device 100, the gas passage of the main body valve
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20A is opened and the gas passage of the valve gas filter 1A
is blocked by the gas filter 15 of the valve body 14. In this
case, when the insulating gas is sent to the valve gas filter 1A
via the gas hose, the valve gas filter 1A sends the insulating
gas to the main body valve 20A via the gas filter 15. The gas
filter 15 allows passage of the insulating gas but does not
allow passage of foreign matter contained in the insulating
gas. That is, the gas filter 15 sends the insulating gas to the
main body valve 20A while preventing entry of foreign
matter into the main body valve 20A. The insulating gas sent
to the main body valve 20A is sent to the tank or the like
included in the gas-insulated device 100.

[0029] Further, at a time of recovering the insulating gas
from the gas-insulated device 100, the gas-insulated switch-
gear 10A moves the valve body 34 of the main body valve
20A and the valve body 14 of the valve gas filter 1A in the
direction away from the gas passage. That is, at a time of
recovering the insulating gas from the gas-insulated device
100, the gas-insulated switchgear 10A opens the valve body
34 of the main body valve 20A and opens the valve body 14
of'the valve gas filter 1A. As a result, when the insulating gas
is recovered from the gas-insulated device 100, the gas
passage of the main body valve 20A is opened and the gas
passage of the valve gas filter 1A is opened. In this case,
when the insulating gas is sent to the valve gas filter 1A via
the main body valve 20A, the valve gas filter 1A sends the
insulating gas to the gas hose without passing through the
gas filter 15.

[0030] When switching between gas recovery and gas
enclosing, the valve gas filter 1A operates the handle 13 to
cause the valve body 14 to open and close the gas passage,
so that switching between gas recovery and gas enclosing
can be easily performed. That is, in the valve gas filter 1A,
the gas filter 15 is incorporated in the valve body 14, and the
presence or absence of interposition of the gas filter 15 is
switched by valve opening/closing at the time of gas recov-
ery and at the time of gas enclosing.

[0031] As a result, when gas recovery and gas enclosing
are switched, attachment or detachment of the valve gas
filter 1A and the main body valve 20A is not performed. That
is, in the valve gas filter 1A, the work of attaching and
detaching the gas filter 15 can be omitted at the time of
switching between use and non-use of the gas filter 15. In the
valve gas filter LA, even if the attaching and detaching of the
gas filter 15 are omitted, passage of the insulating gas via the
gas filter 15 is allowed at the time of gas enclosing of SF,
and passage of the insulating gas not via the gas filter 15 is
allowed at the time of gas recovery.

[0032] If the gas filter 15 itself is bolted to the main body
valve 204, it takes a long time to perform the attaching and
detaching work on the gas filter 15 when the gas recovery
and the gas enclosing are switched. Further, in this case,
when the gas filter 15 is removed from the main body valve
20A, the hose is exposed to the atmosphere. Therefore, after
the gas filter 15 is attached to the main body valve 20A, it
is necessary to draw a vacuum in the hose again, and thus
unnecessary work occurs. In addition, there is a case where
foreign matter enters the main body valve 20A during the
hose attaching work and the hose removing work. As
described above, if the gas filter 15 itself is bolted to the
main body valve 20A, various problems occur.

[0033] Note that, the insulating gas filled into the gas-
insulated device 100 is not limited to SF,, and may be an
alternative gas for SF4. Examples of alternative gases for
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SF4 are C,—FN mixed gas, Cs—FN mixed gas, SF/N,
mixed gas, SF,/CF, mixed gas, and HFO1234zeE. Further,
examples of alternative gases for SF; may include natural
gas such as CO, and dry air. Note that C, is a hydrocarbon
having four carbon atoms (butane, butylene, and the like),
and FN is fluorine nitride. Note that C; is a hydrocarbon
having five carbon atoms (pentane and the like). Note that
N, is nitrogen, and CF, is carbon tetrafluoride. Note that
HFO1234zeE is 1,3,3,3-tetrafluoropropene. Note that CO, is
carbon dioxide. In addition, a voltage class of the gas-
insulated switchgear 10A to which the valve gas filter 1A is
applied ranges from a medium-voltage class to a high-
voltage class, and an application range is wide.

[0034] Further, the gas-insulated device 100 may include
the valve gas filter 1A instead of the main body valve 20A,
and the main body valve 20A may be connected to the valve
gas filter 1A. That is, the position of the valve gas filter 1A
and the position of the main body valve 20A illustrated in
FIGS. 1 and 4 may be interchanged.

[0035] As described above, according to the first embodi-
ment, the valve body 14 includes the gas filter 15 that allows
passage of the insulating gas but does not allow passage of
foreign matter such as metal foreign matter contained in the
insulating gas. Therefore, it is possible to easily switch
between gas recovery and gas enclosing while preventing
entry of foreign matter into the gas-insulated device 100.
That is, replacement work of the insulating gas can be easily
performed with less time and effort. In addition, since it is
not necessary to attach and detach the gas filter 15, unnec-
essary work can be omitted, and entry of foreign matter at
the time of attachment and detachment can be prevented.
Note that similar effects can be obtained not only in the case
of gas recovery but also in the case of drawing a vacuum
before gas enclosing.

Second Embodiment

[0036] Next, a second embodiment will be described with
reference to FIG. 5. In the second embodiment, a valve gas
filter and a main body valve are integrally formed.

[0037] FIG. 5 is a diagram illustrating a configuration of
a gas-insulated switchgear including a valve gas filter
according to the second embodiment. FIG. 5 illustrates a
cross-sectional view of a state of a gas-insulated switchgear
10B at a time of gas filling of the gas-insulated switchgear
10B including a valve gas filter 1B that is a valve with a gas
filter. Among the individual components in FIG. 5, compo-
nents that achieve functions identical to those of the gas-
insulated switchgear 10A of the first embodiment illustrated
in FIG. 1 are denoted by identical reference numerals, and
redundant descriptions will be omitted. Further, a state of the
gas-insulated switchgear 10B at a time of gas recovery is
similar to a state of the gas-insulated switchgear 10A at a
time of gas recovery in FIG. 4, and thus the description
thereof will be omitted.

[0038] The gas-insulated switchgear 10B includes the
gas-insulated device 100, the valve gas filter 1B, a main
body valve 20B, and the connecting pipe 90. In the gas-
insulated switchgear 10B, the valve gas filter 1B is joined to
the main body valve 20B. The valve gas filter 1B and the
main body valve 20B are integrally formed, and thus bolted
connection or the like is unnecessary. This allows the
insulating gas to move between the valve gas filter 1B and
the main body valve 20B regardless of the states of the valve
gas filter 1B and the main body valve 20B.
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[0039] In this way, the valve gas filter 1B does not include
the connecting part 41 unlike the valve gas filter 1A, and the
main body valve 20B does not include the connecting part
42 unlike the main body valve 20A.

[0040] Similarly to the main body valve 20A, the main
body valve 20B includes the valve box 31, the valve rod 32,
the handle 33, and the valve body 34.

[0041] Note that the position of the valve gas filter 1B and
the position of the main body valve 20B illustrated in FIG.
5 may be interchanged.

[0042] As described above, according to the second
embodiment, in the gas-insulated switchgear 10B, since the
valve gas filter 1B and the main body valve 20B are
integrally formed, a user does not need to perform work of
attaching the valve gas filter 1B to the main body valve 20B.
[0043] Further, similarly to the gas-insulated switchgear
10A, the gas-insulated switchgear 10B can easily switch
between gas recovery and gas enclosing while preventing
entry of foreign matter into the gas-insulated device 100.
That is, replacement work of the insulating gas can be easily
performed with less time and effort. In addition, since it is
not necessary to attach and detach the gas filter 15, unnec-
essary work can be omitted, and entry of foreign matter at
the time of attachment and detachment can be prevented.
[0044] The configurations illustrated in the above embodi-
ments illustrate examples and can be combined with another
known technique, and it is also possible to combine embodi-
ments with each other and omit and change part of the
configurations without departing from the gist.

REFERENCE SIGNS LIST

[0045] 1A, 1B valve gas filter; 10A, 10B gas-insulated
switchgear; 11, 31 valve box; 12, 32 valve rod; 13, 33
handle; 14, 34 valve body; 15 gas filter; 16 snap ring; 20A,
20B main body valve; 41, 42, 51, 52, 91 connecting part; 61,
62, 71, 72, 81, 85, 86 opening; 90 connecting pipe; 100
gas-insulated device.
1. A valve gas filter comprising:
a valve box attached to a gas enclosing port connected to
a gas-insulated device, wherein the gas-insulated
device is to be filled with an insulating gas and her-
metically sealed; and
a valve body configured using a tubular member whose
upper surface and bottom surface are opened, the
tubular member being arranged such that an axial
direction is parallel to a gas passage of the insulating
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gas, the valve body opening and closing the gas passage
by the tubular member moving in a direction perpen-
dicular to the gas passage in the valve box, wherein

the valve body includes, in the tubular member, a filter
that is formed by a porous insulating material and that
allows passage of the insulating gas but does not allow
passage of foreign matter contained in the insulating
gas.

2. The valve gas filter according to claim 1, wherein

the filter is fixed to an inner surface of the tubular member
by a snap ring.

3. The valve gas filter according to claim 1, wherein

the valve box further includes a first connecting part
connectable to a gas hose through which the insulating
gas passes, and a second connecting part connectable to
a main body valve connected to the gas-insulated
device.

4. The valve gas filter according to claim 1, wherein

the valve box is integrally formed with a main body valve
connected to the gas-insulated device.

5. A gas-insulated switchgear comprising:

a gas-insulated device to be filled with an insulating gas
and hermetically sealed;

a valve box attached to a gas enclosing port connected to
the gas-insulated device; and

a valve body configured using a tubular member whose
upper surface and bottom surface are opened, the
tubular member being arranged such that an axial
direction is parallel to a gas passage of the insulating
gas, the valve body opening and closing the gas passage
by the tubular member moving in a direction perpen-
dicular to the gas passage in the valve box, wherein

the valve body includes, in the tubular member, a filter
that is formed by a porous insulating material and that
allows passage of the insulating gas but does not allow
passage of foreign matter contained in the insulating
gas.

6. The valve gas filter according to claim 2, wherein

the valve box further includes a first connecting part
connectable to a gas hose through which the insulating
gas passes, and a second connecting part connectable to
a main body valve connected to the gas-insulated
device.

7. The valve gas filter according to claim 2, wherein

the valve box is integrally formed with a main body valve
connected to the gas-insulated device.
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