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DESCRIPTION
VACUUM VALVE PRESSURE DIAGNOSTIC DEVICE OR VACUUM XLVE DEVICE

TECHNICAL FIELD
[0001]
The present invention relates to a vacuum valesgure diagnostic device or a

vacuum valve device.

BACKGROUND ART
[0002]

As a prior art related to a vacuum valve presdiagnostic device, there is JP-A-
S61-263015 (Patent Literature 1). In this Pubigsatthere is described “a vacuum drop
detection device for a vacuum valve featured ttuohe a first detector detecting the ground
voltage waveform of the line potential member canee to the vacuum valve, a second detector
detecting the ground voltage waveform of the inttrate shield, a determination circuit
obtaining the determination signal of the pressis® of the vacuum valve from the variation
amount of the detected waveform of the second ttetedth respect to the detected waveform
of the first detector, and a storage device stategdetermination signal of the determination
circuit in a device for detecting the pressure obthe vacuum valve that includes a metal-made
intermediate shield so as to be insulated fronitieepotential member.”

CITATION LIST

PATENT LITERATURE

[0003]

Patent Literature 1: JP-A-S61-263015

SUMMARY OF INVENTION
TECHNICAL PROBLEM
[0004]

In Patent Literature 1 described above, a dewdcéédtecting the pressure rise of a
vacuum valve is described. However, with respethé configuration of Patent Literature 1,
because a voltage-dividing capacitor for detectitegground voltage waveform of the

intermediate shield is constantly connected tarnttermediate shield, the potential of the
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intermediate shield becomes close to the grounehpiat compared to the case the voltage-
dividing capacitor is not connected. In other v&prgecause the potential difference between
the main circuit conductor of the vacuum valve #ralintermediate shield becomes large, the
electric field of each part becomes high, and tieeerisk that electric discharge occurs between
the main circuit conductor of the vacuum valve #ralintermediate shield and erroneous
detection occurs as the pressure rise even whasrélssure is not abnormal.
[0005]

The object of the present invention is to pro\adeacuum valve pressure

diagnostic device or a vacuum valve device withrionpd reliability.

SOLUTION TO PROBLEM
[0006]

In order to achieve the above object, the vacualvevpressure diagnostic device
related to the present invention is a pressurendistic device which diagnoses the pressure of a
vacuum valve that has therein a vacuum containeseimterior is a vacuum, plural contact
points that are disposed inside the vacuum contame can be brought into mutual contact or
separated from each other, and a floating potemi&él electrically insulated from the contact
points, said pressure diagnostic device being chexriaed in that: the pressure diagnostic device
includes an insulator group constituted by conmecat least some of plural insulators in series,
and a potential measuring instrument connectedd®iwhe plural insulators; for at least one
insulator located on the side close to the floapotential metal within the insulator group, the
distance to the floating potential metal is changethe time of pressure diagnosis; and the
insulator which is different from the at least ansulator located on the side close to the floating
potential metal within the insulator group is cocteel to a potential fixed point at the time of
pressure diagnosis.
[0007]

Also, the vacuum valve device related to the preswention is characterized to

include the vacuum valve pressure diagnostic deamckethe vacuum valve.

ADVANTAGEOUS EFFECTS OF INVENTION
[0008]
According to the present invention, a vacuum va@iressure diagnostic device or

a vacuum valve device with improved reliability daenprovided.
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BRIEF DESCRIPTION OF DRAWINGS

[0009]

[FIG. 1] FIG. 1 is a schematic drawing of Embodith# of the present invention.

[FIG. 2] FIG. 2 is a schematic drawing of Embodin2 of the present invention.

[FIG. 3] FIG. 3 is a schematic drawing of Embodin@ of the present invention.

[FIG. 4] FIG. 4 is a schematic drawing of Emboditné of the present invention.

[FIG. 5] FIG. 5is a schematic drawing of Embodin® of the present invention.

[FIG. 6] FIG. 6 is a schematic drawing of Emboditné of the present invention.

[FIG. 7] FIG. 7 is a schematic drawing of Embodith@ of the present invention.

[FIG. 8] FIG. 8 is a schematic drawing of Embodin@ of the present invention.

[FIG. 9] FIG. 9is a characteristic diagram shagvancorrelation between the atmospheric
pressure and the discharge voltage when the ggfhléetween the electrodes is 5 mm.

DESCRIPTION OF EMBODIMENTS
[0010]

Below, embodiments of the vacuum valve presswagrdistic device or the
vacuum valve device of the present invention walldescribed using the drawings. Also, the
followings are consistent embodiments suitablertplementation of the present invention, and

do not intend to limit the application object oétpresent invention.

EMBODIMENT 1
[0011]

FIG. 1 shows Embodiment 1 of the present inventidwith respect to a vacuum
valve 1 shown on the right side of FIG. 1, a vacwamtainer is formed of a fixed side end plate
3 that is joined to one end of a cylindrical ingigla material 2 of the fixed side, a fixed side
conductor 4 that hermetically penetrates the fiside end plate 3, a floating potential metal 6
that is joined to the other end of the cylindriceulation material 2 of the fixed side and one
end of a cylindrical insulation material 5 of thewvable side, a movable side end plate 7 that is
joined to the other end of the cylindrical insudatimaterial 5 of the movable side, bellows 8
with one end being joined to the movable side datefy, allowing the movable part to move,
and having an accordion shape for retaining vacoithe interior, and a movable side
conductor 9 that hermetically penetrates the bedlBvand axially drives while retaining a
vacuum, and the internal pressure is retainedvicaum state of approximately 1@a or less.
[0012]
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Inside the vacuum container, a fixed side ele&rb@ (one of the contact points)
connected to an end of the fixed side conductarddlaamovable side electrode 11 (one of the
contact points) connected to an end of the mowsilke conductor 9 are disposed, and the
movable side conductor 9 is connected to an operatsulation rod and an operation tool not
shown, the operation tool being joined to a wipehaaism that applies a contact load to the
electrode pair, and is capable of driving in thekdirection. Thus, open and close of the fixed
side electrode 10 and the movable side electrodediely the open state and the closed state of
the vacuum valve is switched.

[0013]

Also, a pressure diagnostic device 12 shown otetihgide of FIG. 1 is formed of
plural insulators having different impedance whaech a insulator group formed by connecting
an insulator 13 and an insulator 14 in series Faare,a potential measuring instrument 15
connected between the insulators. Further, thalglsulators only have to be connected in
series at least partially. One end of the insulafioand one end of the potential measuring
instrument 15 are connected to the potential fpxeitit, and the voltage occurring between both
ends of the insulator 14 can be measured by trenpak measuring instrument 15.  Although
the potential fixed point is the ground potentrathe present embodiment, the potential fixed
point is not limited to grounding as far as thegoial can be determined at the time of
diagnosis. Also, the impedance of the insulatoofitBie side close to the floating potential
metal 6 is made (significantly) greater than tHahe insulator 14 of the side far from the
floating potential metal 6.  Further, although plunsulators having different impedance are
used in the present embodiment, it is not necdgsadquired to differentiate the impedance.
However, by making the impedance of the insulatdhe side close to the floating potential
metal relative to the potential measuring instrundéngreater than the impedance of the
insulator of the side far from the floating potahtnetal relative to the potential measuring
instrument 15, the voltage applied to the potemii@asuring instrument 15 can be reduced (for
embodiment approximately several volts and thewiké respect to the operation voltage of
several tens kV), and the configuration of the ptéé measuring instrument 15 can be made
simple.

[0014]

Next, deterioration of the pressure of the vacwaiae 1 namely the case the
pressure inside the vacuum container has riserbwitlescribed. In general, pressure rise
inside the vacuum container occurs mainly by thesea of gas permeation from outside the

vacuum container, discharge of gas through thenatenember of the vacuum container, a
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pinhole and the like rarely occurring at the bebgyoining parts and the like, and the insulation
performance starts to lower sharply when the pressecomes approximately 1®a or more as
shown in Paschen’s curve of FIG. 9.

[0015]

When pressure rise occurs in the vacuum valveavthé switching device
mounted with the vacuum valve 1 is in the normarapion state and the insulation performance
lowers, electric discharge occurs between the wiatnit formed of the fixed side conductor 4,
the fixed side electrode 10, the movable side cotwi®, and the movable side electrode 11 and
the floating potential metal 6 that is electricatigulated from the main circuit.

[0016]

Here, although the potential of the floating ptisdrmetal 6 at the time of the
normal operation when pressure rise does not andhe vacuum valve 1 is determined
generally by the operation voltage, the vacuumeralvucture, the layout of the fixed potential
member around the vacuum valve, and so on, wheitrieldischarge occurs between the main
circuit of the vacuum valve 1 and the floating pui@ metal 6, the potential of the floating
potential metal 6 becomes the potential obtaineddaling the discharge pulse onto the potential
of the normal operation time. Also, when the puesdurther rises, the discharge pulses
increased are added, and the potential of therilpabtential metal 6 eventually rises to a state
close to the operation voltage.

[0017]

In the present embodiment, in the vacuum valvedlthe pressure diagnostic
device 12 described above, at the time of presdiagmnosis, pressure diagnosis of the vacuum
valve is executed by changing the distance betweefioating potential metal 6 of the vacuum
valve 1 and the insulator 13 of the side close#itédloating potential metal 6 (changing the
distance so that the distance becomes shorter cethfmathat of the time other than the pressure
diagnosing time). The vacuum valve pressure disiimdevice executed thus can intentionally
drop the potential of the floating potential meédab equal to or less than the potential of the
normal operation time. As a result, the poterditierence between the main circuit and the
floating potential metal 6 becomes large, and thetec field of each part between the main
circuit and the floating potential metal 6 becorhggh. Because this state becomes an
environment easily causing electric discharge betvtee main circuit and the floating potential
metal 6 compared to the state in which the pressiagnosis is not executed, when pressure rise
occurs in the vacuum valve 1, electric dischargebminduced with high sensitivity. When

electric discharge occurs, the potential of thatfttg potential metal 6 becomes the potential
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added with the discharge pulse onto the potentitdeonormal operation time, this potential
variation can be detected by the voltage value aredsy the potential measuring instrument
15 which is connected between the insulator 13th@dnhsulator 14 of the pressure diagnostic
device 12.

[0018]

According to the vacuum valve pressure diagnaiigce described above,
because the insulation requirement of the vacudme\a the normal operation time can be
relaxed, the vacuum valve or the switchgear mouwiddthe vacuum valve can be made
compact.

[0019]

Also, when pressure diagnosis of the vacuum viglexecuted while the vacuum
valve is in the open state and in a state presg@®eccurs in the vacuum valve 1, because there
is a problem of the electric discharge from onemudicuit that becomes the electric supply side
of the vacuum valve to the other main circuit thetomes the load side, by executing pressure
diagnosis of the vacuum valve only when the vacwualwve is in the closed state, the vacuum
valve pressure diagnostic device capable of prawgatground fault accident and having
improved safety and reliability can be provided.

[0020]

According to the present embodiment, at the tifrtb® pressure diagnosis,
pressure diagnosis of the vacuum valve is exeduteshanging the distance between the
floating potential metal 6 of the vacuum valve H éime insulator 13 located on the side close to
the floating potential metal 6. As the vacuum egbvessure diagnostic device, following
advantage for embodiment is conceivable. That gy, because electric discharge can be
induced in such a state that electric dischargenbaiget occurred at the time of normal use,
pressure variation can be grasped before an ac@mdears. Accordingly, because the pressure
diagnosis accuracy can be improved, improvemetiteofeliability can be expected.

[0021]

Further, with respect to the vacuum valve devipapgped with the pressure
diagnostic device related to the present embodinbeatuse the pressure diagnosis accuracy is
improved, provision of a vacuum valve device withhhreliability particularly with respect to
vacuum pressure becomes possible. In additiamcanfigured that the distance between the
floating potential metal 6 of the vacuum valve H éime insulator 13 located on the side close to
the floating potential metal 6 is changed at ttegdosis time, and, by making the floating

potential metal 6 of the vacuum valve 1 and thelatsr 13 located on the side close to the
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floating potential metal 6 apart from each othethattime other than the diagnosis time,
deterioration of the insulation property at thediother than the diagnosis time is prevented.

Seen in this light also, improvement of the relipin insulation can be expected.

EMBODIMENT 2
[0022]

FIG. 2 shows Embodiment 2 of the present inventiddescription on portions
similar to those of Embodiment 1 will be omittedn a pressure diagnostic device 16 of the
present embodiment, the insulator group is brancinetthe side close to the floating potential
metal, and the insulator on the side close toltredihg potential metal 6 is arranged by plural
numbers. Also, each insulator close to the flegapatential metal 6 is configured that plural
insulators having different impedance are conneptetially in series. In concrete terms, the
pressure diagnostic device is formed of an insulgitoup and the potential measuring
instrument, with the insulator group being formgdcbnnecting an insulator 18 and an insulator
19 having different impedance to one end of anlateul17, and with the potential measuring
instrument being connected between the insulatdrsthe present embodiment, for the purpose
of simple explanation in particular, descriptionmade with an embodiment of a case in which 2
pieces of the insulators on the side close toltaihg potential metal 6 namely the insulator 18
and the insulator 19 exist, however, the casesavérthan 2 pieces are not to be excluded.
[0023]

In the present embodiment, pressure diagnosiseofdcuum valve is executed by
changing the distance between the floating potemigdal 6 of the vacuum valve and at least one
of the insulators on the side close to the floapiotential metal 6 (the insulator 18 or the
insulator 19) at the normal operation time of thewum valve 1. In the vacuum valve pressure
diagnostic device executed thus also, similarlgnabodiment 1, the potential of the floating
potential metal 6 can be dropped intentionallydaag to or less than the potential of the normal
operation time. Further, in the present embodim@nswitching the insulator 18 and the
insulator 19 having different impedance, the dragthvof the potential of the floating potential
metal 6 can be changed. As a result, becausddttei@discharge can be detected with higher
sensitivity for embodiment compared to Embodimengrbvision of the vacuum valve pressure

diagnostic device having high reliability also bews possible.

EMBODIMENT 3
[0024]
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FIG. 3 shows Embodiment 3 of the present inventiddescription on portions
similar to those of Embodiment 1 and EmbodimentiBhe omitted. In the pressure
diagnostic device of the present embodiment, teegure diagnostic device formed of the
insulator group and the potential measuring inséninof Embodiment 2 is arranged by plural
sets. Here, for the purpose of simple explanatiescription is made with respect to the case
in which 2 sets of a pressure diagnostic devicarDa pressure diagnostic device 24 are
arranged, however, the present invention is nbetbmited to the case of 2 sets. In the present
embodiment also, the insulator on the side closkddloating potential metal 6 is arranged by
plural numbers. Respective insulators which avsecto the floating potential metal 6 have
different impedance.

[0025]

In the present embodiment, pressure diagnosiseofdcuum valve is executed by
changing the distance between the floating potemigal 6 of the vacuum valve and any of an
insulator 22, an insulator 23, an insulator 26, andnsulator 27 on the side closest to the
floating potential metal 6 at the normal operatiome of the vacuum valve. In the vacuum
valve pressure diagnostic device configured thhesdrop width of the potential of the floating
potential metal can be changed still more greatistd more finely compared to Embodiment 2.
As a result, because the electric discharge cateteeted with still higher sensitivity compared
to Embodiment 2, the vacuum valve pressure diagndsvice having still higher reliability can

be provided.

EMBODIMENT 4
[0026]

FIG. 4 shows Embodiment 4 of the present inventma shows a side view of
the pressure diagnostic device 12. Descriptiopartions similar to those of Embodiment 1
will be omitted. The pressure diagnostic devicenlthe present embodiment has a
construction that the distal end of the insula®ifdcated on the side close to the floating
potential metal 6 (the distal end on the side ctogée floating potential metal 6) is covered
with an insulator 28 having a relative dielectranstant lower than the relative dielectric
constant of the insulator 13.
[0027]

In the present embodiment configured thus, thetedefield between the floating
potential metal 6 and the insulator 13 at the presdiagnosis time can be relaxed. In

particular, when the floating potential metal 6 déinel insulator 28 contact each other, the electric
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field of the contact part namely the triple poirttieh is formed of the metal, insulator and gas
and is feared to be a weak point of insulationtoamnelaxed. As a result, because the length of
the insulator 13 located on the side close toltedihg potential metal 6 of the pressure
diagnostic device 12 can be shortened, a compasspre diagnostic device can be provided.
[0028]

Also, the insulator covering the distal end of ittgulator located on the side
close to the floating potential metal is not reqdito cover at all times, and only has to cover the
distal end of the insulator located on the sidselm the floating potential metal at the pressure
diagnosis time (particularly at the time of confactin concrete terms, it only has to cover the
distal end at least when it comes close to thdifiggotential metal. It is a matter of course

that it may be configured to cover the distal endllgimes.

EMBODIMENT 5
[0029]

FIG. 5 shows Embodiment 5 of the present inventiddescription on portions
similar to those of Embodiment 1 will be omittedDescription is made with respect to a case
the pressure diagnostic device 12 in the presehbdiment includes a rotation drive mechanism
as a means for enabling to change the distandeahsulator 13 located on the side close to the
floating potential metal 6 with respect to the fing potential metal 6 at the pressure diagnosis
time. In concrete terms, with respect to the iatul 13 located on the side close to the floating
potential metal 6, a rotation center 29 is arrangethe side of the end on the side far from the
floating potential metal 6 for supporting, the ilear 13 is rotated by effecting an arc motion
around the rotation center 29, and thereby thamigt with respect to the floating potential metal
6 is changed.

[0030]

In the vacuum valve pressure diagnostic devicéigared thus, when the
insulator 13 rotates and approaches the floatingrpial metal 6, the space capacitance between
the insulator 13 and the floating potential metal@eases which means that the impedance
reduces. In other words, the drop width of theepbal of the floating potential metal 6 can be
changed by the rotation angle of the insulator 18s a result, because electric discharge inside
the vacuum valve can be detected with high seitgjtev vacuum valve pressure diagnostic

device having high reliability can be provided.

EMBODIMENT 6
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[0031]

FIG. 6 shows Embodiment 6 of the present inventiddescription on portions
similar to those of Embodiment 1 will be omittedDescription is made with respect to a case
the pressure diagnostic device 12 in the presehbdiment includes a linear drive mechanism
as a means for enabling to change the distandeahsulator 13 located on the side close to the
floating potential metal 6 with respect to the fing potential metal 6 at the pressure diagnosis
time. In concrete terms, the distance with resfetite floating potential metal 6 is changed by
moving the insulator 13 located on the side closta¢ floating potential metal 6 on a straight
line. That moving on a straight line may be ndiydhe insulator 13 but also the entire
pressure diagnostic device.

[0032]

The vacuum valve pressure diagnostic device cordijthus can secure the

effects similar to those of Embodiment 5, and cavige a vacuum valve pressure diagnostic

device having high reliability.

EMBODIMENT 7
[0033]

FIG. 7 shows Embodiment 7 of the present inventiddescription on portions
similar to those of Embodiment 1 will be omittedn the pressure diagnostic device of the
present invention, a pressure abnormality deteroimaevice 30 is connected to the potential
measuring instrument 15. Also, this pressure ababty determination device 30 is
configured to be capable of wire or wireless infatimn communication with a controller 31 of a
switchgear mounted with the vacuum valve. Wherptiessure abnormality determination
device 30 detects pressure abnormality, an opeiromdisable command disabling the open
motion of the vacuum valve or a pressure abnorgnalédrm command alarming the pressure
abnormality is outputted to the controller 31 o switchgear. Also, the means for
communication with the vacuum valve does not havgetincluded in the pressure abnormality
determination device itself, and it is also possiblat another means is configured to effect
communication based on the determination resuthbyressure abnormality determination
device.

[0034]

In the present embodiment configured thus, thewacvalve pressure diagnostic

device capable of preventing a ground fault acdided having improved safety and reliability

can be provided.
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[0035]

When open motion is effected while the pressureahality occurs in the
vacuum valve, because there is a problem thatriglelischarge occurs between the electrodes
and the ground fault accident is caused, whenrgspre abnormality of the vacuum valve is
detected, the open motion disable command disatimg@pen motion of the vacuum valve or
the pressure abnormality alarm command alarmingtessure abnormality is outputted, and
thereby the vacuum valve pressure diagnostic dedpable of preventing a ground fault
accident and having improved safety and reliabday be provided.

EMBODIMENT 8
[0036]

FIG. 8 shows Embodiment 8 of the present inventiddescription on portions
similar to those of Embodiment 1 will be omittedThere is a case an insulation member 32
(insulation case) made of a resin raw material siscbpoxy or a grounding member 32 having
the ground potential is disposed around the vacualme. These respective members 32 and
the vacuum valve are disposed at a distance capab&euring predetermined insulation
performance which is determined by the operatidtage. In the pressure diagnostic device in
the present invention, the insulator group andvi@ium valve are disposed so that the distance
therebetween becomes greater than the distanceli@msulator group to the grounding
portion or the insulation case at the time othantthe pressure diagnosis time.

[0037]

In the present embodiment configured thus, thewacvalve pressure diagnostic
device capable of maintaining the insulation penfance of the vacuum valve at the normal
operation time stable can be provided.

[0038]

Even when the pressure diagnostic device (dispasagosition far with respect
to the vacuum valve from the insulation membeiherdgrounding member disposed around the
vacuum valve) moves and the distance between #dssyre diagnostic device and the vacuum
valve changes more or less, because the poteftla floating potential metal 6 of the vacuum
valve is determined by the vacuum valve surroundiegnber, variation of the potential can be

suppressed.

REFERENCE SIGNS LIST
[0039]
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> vacuum valve,

: fixed side cylindrical insulation tube,

: fixed side end plate,

: fixed side conductor,

: movable side cylindrical insulation tube,
: floating potential metal,

: movable side end plate,

: bellows,

© 00 N O O A W N P

: movable side conductor,

10: fixed side electrode,

11: movable side electrode,

12, 16, 20, 24: pressure diagnostic device,

13, 14,17, 18, 19, 21, 22, 23, 25, 26, 27: insujat
15: potential measuring instrument,

28: insulator,

29: rotation center,

30: pressure abnormality determination device,
31: controller for switchgear,

32: insulation member or grounding member

W7582
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CLAIMS

[CLAIM 1] A vacuum valve pressure diagnostic dev{te, 16, 20, 24) diagnosing the
pressure of a vacuum valve (1) that has thereecawm container whose interior is a vacuum, a
plurality of contact points that are disposed iedige vacuum container and can be brought into
mutual contact or separated from each other, dluh@ing potential metal (6) electrically
insulated from the contact points, comprising:

an insulator group constituted by connecting asiesome of a plurality of
insulators (13, 14, 17, 18, 19, 21, 22, 23, 25.279,in series; and

a potential measuring instrument (15) connectéwden the plurality of
insulators (13, 14, 17, 18, 19, 21, 22, 23, 25279, wherein

for at least one insulator (13, 18, 19, 22, 23,279 located on the side close to
the floating potential metal (6) within the ins@agroup, the distance to the floating potential
metal (6) is changed so as to become short airtigedf pressure diagnosis; and

the insulator (14, 17, 21, 25) which is differéaim the at least one insulator (13,
18, 19, 22, 23, 26, 27) located on the side clogbd floating potential metal (6) within the
insulator group is connected to a potential fixedhpat the time of pressure diagnosis.
[CLAIM 2] The vacuum valve pressure diagnostic devil2, 16, 20, 24) according to Claim
1, wherein

impedance of the insulator (13) on the side ctogke floating potential metal (6)
than the potential measuring instrument (15) isignethan impedance of the insulator (14) on
the side far from the floating potential metal {Gan the potential measuring instrument (15).
[CLAIM 3] The vacuum valve pressure diagnostic dewi16) according to Claim 2, wherein

the insulator (18, 19) located on the side closhé¢ floating potential metal (6)
within the insulator group is arranged by a pluyali
[CLAIM 4] The vacuum valve pressure diagnostic devi20, 24) according to Claim 3,
wherein

the insulator group (21, 25) and the potentialsueag instrument (15)
connected to the insulator group (21, 25) are gedrby a plurality.
[CLAIM 5] The vacuum valve pressure diagnostic de\il6, 20, 24) according to Claims 3
or 4, wherein

any of the insulators (18, 19, 22, 23, 26, 27ated on the side close to the
plurality of the floating potential metal (6) arermected to the insulator (17, 21, 25) different
from at least one of the insulators (18, 19, 22,2853 27) located on the side close to the plyralit

of the floating potential metal (6) within the itator group.
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[CLAIM 6] The vacuum valve pressure diagnostic dewi16, 20, 24) according to any one of
Claims 3 to 5, wherein

the insulators (18, 19, 22, 23, 26, 27) locatedhenside close to the plurality of
the floating potential metal (6) have impedancéediint from each other.
[CLAIM 7]  The vacuum valve pressure diagnostic dewi12, 16, 20, 24) according to any
one of Claims 1 to 6, wherein

the distal end of the insulator (13) located anglie close to the floating
potential metal (6) is covered with an insulatd)(Baving the relative dielectric constant lower
than the relative dielectric constant of the ingul13) at least when the insulator (13) is
brought close to the floating potential metal (6).
[CLAIM 8] The vacuum valve pressure diagnostic devil2, 16, 20, 24) according to Claim
7, wherein

the distal end of the insulator (13) located anglie close to the floating
potential metal (6) is covered at all times withimsulator (28) having the relative dielectric
constant lower than the relative dielectric conistdrthe insulator (13).
[CLAIM 9] The vacuum valve pressure diagnostic devil2, 16, 20, 24) according to any
one of Claims 1 to 8, further comprising:

a rotation drive mechanism rotating the at leastiosulator (13) located on the
side close to the floating potential metal (6)ne&t time of pressure diagnosis.
[CLAIM 10] The vacuum valve pressure diagnosticide\(12, 16, 20, 24) according to any
one of Claims 1 to 8, wherein

the at least one insulator (13) located on the sidse to the floating potential
metal (6) is moved on a straight line at the tirhpressure diagnosis.
[CLAIM 11] The vacuum valve pressure diagnosticide\(12, 16, 20, 24) according to any
one of Claims 1 to 10, wherein

when pressure abnormality is detected, an opefomdisable command
disabling an open motion of the vacuum valve (13 pressure abnormality alarm command
alarming the pressure abnormality is outputted.
[CLAIM 12] A vacuum valve device having a pressdragnosis function, comprising:

the vacuum valve pressure diagnostic device (6220, 24) according to any one
of Claims 1 to 11; and

the vacuum valve (1).
[CLAIM 13] The vacuum valve device according to i@ial2, further comprising:

an insulation case (32) that is formed of an iaswlor a grounding portion (32)
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that becomes ground potential, wherein,
the insulator group (13, 14, 17, 18, 19, 21, 2,25, 26, 27) and the vacuum valve
(1) are disposed so that the distance therebeth@mames greater than the distance from the

insulator group (13, 14, 17, 18, 19, 21, 22, 23,28, 27) to the grounding portion (32) or the
insulation case (32) at the time other than thegqanee diagnosis time.



