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Description
TECHNICAL FIELD

[0001] The present invention relates to an arrester
which is provided with a stack (hereinafter called "arrester
elements stack") of plurality of nonlinear resistance ele-
ment (hereinafter called "arrester element") containing a
zinc oxide as the main component. In particular, the
present invention relates to the arrester which is able to
ensure an interfacial pressure between an insertion hole
of a bushing and a molded rubber including the arrester
element stack, and to prevent the generation of gap.

BACKGROUND ART

[0002] Ingeneral, in gasinsulated switchgear installed
in a power plant or a substation and so on, an arrester
is arranged to protect electric equipments such as switch-
gears or transformers from abnormal voltage which in-
vades through the power cable line when the thunderbolt
and so on occurs.

[0003] Heretofore, as the arrester of this type, as
shown in Fig.4, the arrester that the arrester elements
stack 100 is attached vertically on the bottom 110a of the
tank 110 filling insulation gas, and which is supported
through the insulation supporting tube 120 is known (for
example, refer to non-patent document No.1). Or as
shown in Fig.5, the arrester that the bushing 220 is at-
tached to the inner wall of the equipment case 210 her-
metically, and that the arrester elements stack 230 is
provided removably in this bushing 220 is known (for ex-
ample, refer to patent document No.1). In Fig. 4, the nu-
meral 140 shows an eccentric shield of high-voltage side,
the numeral 150 shows an insulation spacer, the numeral
160 shows an instrumentation box and the numeral 170
shows an adsorbent.

[0004] However, in the former arrester, it is necessary
to set large-scale shield 130 on a high-voltage side of
the arrester elements stack 100 in order to equalize the
voltage distribution of the arrester element which consti-
tutes the arrester elements stack 100. Therefore, there
is a difficult point that the equipment itself becomes large.
And, when the withstand voltage test of the gas insulated
switchgear (hereinafter called "GIS") having the arrester
elements stack 100 is performed, because the arrester
elements stack 100 must be separated from the main
circuit conductor (not shown in the drawing), it is neces-
sary to arrange the separating device (not shown in the
drawing). Therefore, there is a difficult point that the struc-
ture of the equipment becomes complex.

[0005] Ontheone hand, in the latter arrester, because
it is not necessary to arrange the separating device, the
structure of the equipment becomes simple. And, when
the withstand voltage test of the GIS is performed, it is
not necessary to perform the operation of collecting or
filling insulation gas of the inside of the equipment case
210. However, because the equipment case 210 as an
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earthed electrode exists in an outer circumference of a
portion of the arrester elements stack 230, it is difficult
to equalize the voltage distribution of the arrester element
230a. Therefore, there is a difficult point that its applica-
tion is restricted to the power cable line for the medium
voltage of approximately 22/33kV.

[0006] For this reason, previously, as shown in Fig. 6,
the presentinventors developed the arrester (hereinafter
called "gas tank type arrester in GIS") which is provided
with the bushing 320 and the molded arrester elements
stack 340, and filled (Patent application number
2004-357915 which is equivalentto JP 2006-165673 and
EP 1 821 320, wherein EP 1 821 320 is a prior art doc-
ument according to Article 54(3) EPC). The bushing 320
is hermetically installed to the opened section 310 of the
equipment case 300 which houses the electric equip-
ment, and comprises the epoxy resin. The molded ar-
rester elements stack 340 is removably installed into the
insertion hole 330 of the bushing 320 from the outside of
the equipment case 300.

[0007] Here, the molded arrester elements stack 340
consists of the arrester elements stack 350 which stacks
plurality of the arrester element 350a and the molded
rubber 360 comprising the silicone rubber which is ar-
ranged at the outer circumference of the aforementioned
arrester elements stack 350. And, the bushing 320 which
houses the molded rubber 360 is provided with an upper-
end-closed cylindrical portion (hereinafter called "cylin-
drical portion for tip") 321 having the insertion hole (here-
inafter called "insertion hole for tip") 321a to house a col-
umn-shaped tip 340a of the molded arrester elements
stack 340, a cylindrical portion (hereinafter called "cylin-
drical portion for back-end") 322 having the insertion hole
(hereinafter called "insertion hole for back-end") 322a to
house a column-shaped back-end 340b of the molded
arrester elements stack 340, and a cylindrical portion
(hereinafter called "cylindrical portion for intermediate
section") 323 having the tapered insertion hole (herein-
after called "tapered insertion hole") 323ato house a con-
ically-shaped portion 340c which is arranged in the inter-
mediate section of the molded arrester elements stack
340.

[0008] According to the gas tank type arrester in GIS
of such composition, because the whole of the molded
arrester elements stack 340 is housed in the inside of
the insertion hole 330 of the bushing 320 , itis applicable
to the power line of the voltage rank higher than the con-
ventional arrester. And, because the molded rubber 360
is pressured toward the tip of the bushing 320, the inter-
facial pressure between the tapered inner surface of the
tapered insertion hole 323a of the bushing 320 and the
tapered outer surface of the conically-shaped portion
340c which constitutes the molded rubber 360 is en-
sured, therefore, it is possible to prevent the dielectric
breakdown in the interface.

[0009] More concretely, aspring 370 is arranged atthe
back-end portion of the molded arrester elements stack
340 and the spring 370 is compressed to an axial direc-
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tion by a sealing cover 390 arranged at the back-end
portion of the bushing 320. Therefore, the tapered outer
surface of the conically-shaped portion 340c which con-
stitutes the molded rubber 360 is pressured to the tapered
inner surface of the tapered insertion hole 323a of the
bushing 320. Consequently, the insulating performance
of the interface between the tapered outer surface of the
conically-shaped portion 340c of the molded rubber 360
and the tapered inner surface of the tapered insertion
hole 323a of the bushing 320 is ensured.

[0010] On the one hand, an imperceptible gap tends
to be madein a neighborhood of a consecutively-installed
portion P between the conically-shaped portion 340c of
the molded rubber 360 and the tip 340a of the molded
rubber 360. Therefore, in the gas tank type arrester in
GIS of such composition, a triple junction on which the
bushing 320 (epoxy resin), air (the imperceptible gap in
the neighborhood of the consecutively-installed portion
P) and the molded rubber 360 (silicone rubber) abut is
not shielded completely by a high voltage shielding elec-
trode 380. Consequently, as shown in Fig. 7 and Fig. 8 ,
because an electric field goes around toward the triple
junction P side, there was a difficult point that a partial
discharge occurs in the air (gap) of the aforementioned
triple junction.

[0011]

Non-patent document No.1: The Institute of Electri-
cal Engineers of Japan, Technical Report, No.851,
7(Fig.2.10)

PatentdocumentNo.1: Japanese Patent Publication
No.Hei01-232681 (Fig.1)

DISCLOSURE OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION

[0012] Thisinvention was performed to solve the afore-
mentioned difficult points. This invention has a purpose
to provide the arrester which can inhibit the occurrence
of the partial discharge in the interface by ensuring the
interfacial pressure between the insertion hole of the
bushing and the molded rubber and preventing the gen-
eration of the gap.

MEANS FOR SOLVING THE PROBLEMS

[0013] The arrester of this invention, according to in-
dependent claim 1 describes, an arrester comprising
amongst others:

An opened section of an equipment case which
houses electrical equipments, is provided with a
bushing installed to cover the opened section her-
metically, and a molded arrester elements stack in-
stalled in an insertion hole of the bushing removably
from outside of the equipment case. The molded ar-
rester elements stack has an arrester elements stack
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comprising a layer stack of plurality of arrester ele-
ments, and a molded rubber provided around outer
circumference ofthe arrester elements stack. An out-
er circumference of tip of the arrester elements stack
is covered by a high voltage shielding electrode, and
atapered inner surface which extends conically from
a high-voltage side toward a low-voltage side of the
bushing is provided in a region where an electric field
of the insertion hole of the bushing concentrates, and
atapered outer surface which fits in the tapered inner
surface is provided in the molded rubber.

[0014] Inthe second feature of this invention according
the arrester of the first feature, the molded arrester ele-
ments stack is provided with the arrester elements stack
comprising a layer stack of plurality of the arrester ele-
ments containing zinc oxide as the main component, a
joint conductor abutted on the high-voltage side of the
arrester elements stack, and a pressure metal fitting
abutted on the low-voltage side of the arrester elements
stack.

[0015] In the third feature of this invention according
to any one of the arrester of the first or second feature,
the back-end of the molded arrester elements stack is
led to the outside of the equipment case through the
opened section of the equipment case.

[0016] In the fourth feature of this invention according
to any ane of the arrester of the first to third features, the
back-end of the bushing is formed by an insulated cylin-
drical component, and the cylindrical component is led
to the outside of the equipment case through the opened
section of the equipment case.

[0017] In the fifth feature of this invention according to
any ane of the arrester of the first to fourth features, the
bushing is formed by a rigid plastic resin.

EFFECT OF THE INVENTION

[0018] According to the arrester from first feature to
fifth feature of this invention, there are following effects.
[0019] First, because the molded arrester elements
stack is removably installed to the bushing which is her-
metically arranged at the opened section of the equip-
ment case from the outside of the equipment case, it is
not necessary to arrange the separation device as hith-
erto known gas insulated type arrester. Therefore, the
simplification of the structure of the equipment is possi-
ble. And, the operation of collecting orfilling the insulating
gas of the inside of the equipment case can not be re-
quired when changing the arrester elements.

[0020] second, because the outer circumference of the
tip of the molded arrester elements stack is covered by
the high voltage shielding electrode, the equalization of
the voltage distribution of the arrester elements is possi-
ble, and consequently, it is possible to provide the arrest-
er which can apply to the high-voltage power cable line
of the 66/77kV class.

[0021] Third, because a part of the molded arrester
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elements stack is led to the outside of the equipment
case, the miniaturization of the equipment can be at-
tempted.

[0022] Fourth, because the back-end of the bushing is
led to the outside of the equipment case hermetically,
the simplification, the downsizing, and the weight-saving
of the structure of the equipment can be attempted.
[0023] Fifth, because the tapered portion is arranged
at the portion where the electric field of the insertion hole
of the bushing concentrates, the interfacial pressure be-
tween the insertion hole of the bushing and the molded
rubber can be ensured, and the generation of the gap
can be prevented, and consequently, the occurrence of
the partial discharge in the interface portion can be in-
hibited.

BRIEF DESCRIPTION OF THE DRAWINGS
[0024]

[Fig.1] A partial sectional view of the arrester in the
first embodiment of this invention.

[Fig.2] An equipotential distribution drawing of the
arrester in the first embodiment of this invention.
[Fig.3] A partial sectional view of the arrester in the
second embodiment of this invention.

[Fig.4] A partial sectional view of the arrester in the
prior art.

[Fig.5] A partial sectional view of the arrester in the
prior art.

[Fig.6] A partial sectional view of the arrester in the
prior art.

[Fig.7] An equipotential distribution drawing whose
interval of equipotential line in the neighborhood of
the high voltage shielding electrode shown in Fig. 6
is 5kV/mm.

[Fig.8] An equipotential distribution drawing whose
interval of equipotential line in the neighborhood of
the triple junction shown in Fig.6 is 1kV/mm.

BEST MODE FOR CARRYING CUT THE INVENTION

[0025] Hereinafter, the preferred modes of embodi-
ment which applied the arrester of this invention are ex-
plained with reference to the drawings. In the following
explanation, "tip’ of the bushing, the molded arrester el-
ements stack, the arrester elements stack and the high
voltage shielding electrode means the end portion of the
high-voltage side of the bushing, the molded arrester el-
ements stack, the arrester elements stack and the high
voltage shielding electrode respectively, and these cor-
respond to the upper direction in the drawings. Further-
more, "back-end" of the bushing, the molded arrester el-
ements stack, the arrester elements stack and the high
voltage shielding electrode means the opposite end por-
tion of the tip, and these correspond to the lower direction
in the drawings.

10

15

20

25

30

35

40

45

50

55

[Embodiment 1]

[0026] Fig.1 is the partial sectional view which shows
one example of the arrester of the 66/77kV class of this
invention.

[0027] In this drawing, the electrical equipment having
the arrester of this invention is provided with the equip-
ment case 1 which houses the electrical equipment (not
shown in the drawing) such as the switch hermetically.
And for example, the insulating gas such as SFg gas is
filled in the equipment case 1. In addition, the opened
section 1a is provided at the bottom of the equipment
case 1. And in this opened section 1a, the bushing 2 is
arranged to make the tip of the bushing 2 itself locate in
the inside of the equipment case 1 and to cover the
opened section 1ainthe intermediate section of the bush-
ing 2 itself hermetically And the after-mentioned molded
arrester elements stack 6 is removably installed in this
bushing 2.

[0028] The bushing 2 is provided with a hard and in-
sulated bushing body 3 comprising such as a molded
body which is formed by the epoxy resin and the high-
voltage shielding electrode 4 embedded in the bushing
body 3 concentrically at the tip of the bushing body 3.
[0029] The bushingbody 3 is provided with aninsertion
hole 3a to house the molded arrester elements stack 6,
and a tapered inner surface which extends conically from
a high-voltage side toward a low-voltage side of the bush-
ing 2 is formed in a region where an electric field of the
aforementioned insertion hole 3a concentrates . Con-
cretely, the bushing body 3 is provided with an upper-
end-closed cylindrical portion (hereinafter called "cylin-
drical portion for tip") 51 which has an insertion hole
(hereinafter called "insertion hole for tip") 51a to house
a tip (the length of about one-tenth of the whole of the
molded arrester elements stack 6) of the molded arrester
elements stack 6, a cylindrical portion (hereinafter called
"cylindrical portion for back-end") 52 which has an inser-
tion hole (hereinafter called "insertion hole for back-end")
52a to house a back-end (the length of about two-fifth of
the whole of the molded arrester elements stack 6) of the
molded arrester elements stack 6, and a cylindrical por-
tion (hereinafter called "cylindrical portion for intermedi-
ate section") 53 which has an insertion hole (hereinafter
called "tapered insertion hole") 53a as a tapered inner
surface to house an intermediate section (the length of
about one-half of the whole of the molded arrester ele-
ments stack 6) except the tip and the back-end of the
molded arrester elements stack 6. And, a hexagonal
plate-like mounting flange 52b is continuously provided
so as to protrude to a perpendicular direction for an axis
line of the bushing 2in an outer circumference of an upper
position of the cylindrical portion for back-end 52. Here,
the diameter of the insertion hole for back-end 52a is
larger than the diameter of the insertion hole for tip 51a,
inaddition, the tapered insertion hole 53a has the tapered
inner surface which extends conically from the high-volt-
age side (tip) toward a low-voltage side (back-end) of the
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bushing 2, and the insertion hole for tip 51a is commu-
nicated with the insertion hole for back-end 52a through
this conically-shaped tapered inner surface. The outer
diameter of the mounting flange 52b is larger than the
diameter of the opened section 1a of the equipment case
1. And, the bolt insertion holes h1, h2, - are arranged
respectively in the neighborhood of each corner parts of
the mounting flange 52b.

[0030] The high-voltage shielding electrode 4 is pro-
vided with a bell shaped shielding body 41 which is em-
bedded in the cylindrical portion for tip 51 concentrically
from the closed portion 51b across the back-end of the
cylindrical portion for tip 51, and the tubular portion (here-
inafter called "joint conductor insertion portion") 42 which
protrudes to the upper direction of the closed portion 51b
in the center of the horizontal portion of the shielding
body 41, and a main circuit connection terminal 43 which
is formed continuously in the upper portion of the joint
conductor insertion portion 42 and is connected to the
main circuit conductor (not shown in the drawing). Here,
a side wall portion 41a of the shielding body 41 is formed
so as to extend conically from the tip toward the back-
end, and the length of the axial direction is the length of
about one-third of whole of the bushing body 3. There-
fore, the almost intermediate section of the tapered in-
sertion hole 53a is located at the portion E’ which corre-
sponds to the end portion E of the low-voltage direction
of the side wall portion 41a of the shielding body 41.
[0031] The joint conductor insertion portion 42 has the
function as the insertion hole of an after-mentioned joint
conductor 62 of the molded arrester elements stack 6,
and the main circuit connection terminal 43 which is pro-
vided at the tip of the joint conductor insertion portion 42
has also the function as the stopper of an after-mentioned
coiled spring 63 of the molded arrester elements stack 6.
[0032] According to the high-voltage shielding elec-
trode 4 of such pomposition, the main circuit connection
terminal 43 protrudes from the closed portion 51b of the
cylindrical portion for tip 51 to the upper direction, and
the side wall portion 41a is embedded concentrically in
the tip of cylindrical portion 51 so that it is located in the
side wall portion 51c of the cylindrical portion for tip 51.
[0033] Accordingtothe bushing?2 of such pomposition,
because the cylindrical portion for tip 51 and the cylindri-
cal portion for intermediate section 53 of the bushing 2
are located in the equipment case 1, and the cylindrical
portion for back-end 52 is led to the outside of the equip-
ment case 1 through the opened section 1a, the upper
surface of the mounting flange 52b can abut on the lower
surface of the peripheral part of the opened section 1a
of the equipment case 1. Therefore, in the bushing 2 of
such composition, by letting an O-ring P1 intervene in
the annular concave groove 1b which is arranged in the
peripheral part of the opened section 1a of the equipment
case 1 and tightening the bolt V1 which is arranged in
the bolt insertion hole h1, h2, - of the mounting flange
52b, the bushing 2 can be installed in the opened section
1a of the equipment case 1 hermetically.
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[0034] Ontheonehand, The molded arrester elements
stack 6 is provided with the arrester elements stack 61
which stacked plurality of arrester elements 61a contain-
ing zinc oxide as the main component, the joint conductor
62 which is arranged at the tip side (high-voltage side)
of the arrester elements stack 61, the coiled spring (here-
inafter called "high-voltage side spring") 63 which is ar-
ranged at the tip side (high-voltage side) of the joint con-
ductor 62, the pressure metal fitting 65 which is arranged
at the back-end side (low-voltage side) of the arrester
elements stack 61, the coiled spring (hereinafter called
"low-voltage side spring") 66 which is arranged at the
lower surface side of the pressure metal fitting 65, and
the molded rubber 67 comprising such as silicone rubber
which is molded integrally across the joint conductor 62
and the pressure metal fitting 65 in the outer circumfer-
ence of the arrester elements stack 61. Here, the outer
surface of the molded rubber 67 is formed so that it cor-
responds to the inner surface of the insertion hole 3a of
the bushing 2. Concretely, the column-shaped tip 67a
which corresponds to the inner surface of the insertion
hole for tip 51a is provided in the tip side (high-voltage
side) of the molded rubber 67, and the column-shaped
back-end 67¢ which corresponds to the inner surface of
the insertion hole for back-end 52a is provided in the
back-end (low-voltage side), and the conically-shaped
portion 67b which corresponds to the tapered inner sur-
face of the tapered insertion hole 53a is provided in the
intermediate section which is the remaining section ex-
cept the tip side and the back-end side respectively. The
number of arrester elements 61a corresponding to the
system voltage is determined in consideration of the pre-
determined varistor voltage. This embodiment applies to
the high voltage power cable line of 66kV.

[0035] The jointconductor 62is provided with a circular
plate portion 62a which is the almost same shape as the
arrester element 61a which abuts on the high-voltage
side of the arrester elements stack 61 and a cylindrical
portion 62b which protrudes toward upper direction in the
center portion of the upper surface of this circular plate
portion 62a. And an annular concave groove 62c¢ is pro-
vided in the outer circumference of the cylindrical portion
62bin order tofitin a tape-shaped electrical contact (mul-
ti-contact) which is not shown in the drawing.

[0036] The pressure metal fitting 65 is provided with
an annular component 65a which has slightly smaller di-
ameter than the outside diameter of the back-end side
(low-voltage side) of the molded rubber 67. And a plate-
shaped pressure portion 65b whose shape is almost
same as the arrester element 61a is provided in the cent-
er portion of the upper surface of this annular component
65a, and, for example, the twelve concave groove por-
tions 65c are provided so that these are placed along the
circumference at regular interval in the neighborhood of
the outer edge of the lower surface side. The numeral
65d in the drawing is, for example, four tapped holes
which are placed along the circumference at regular in-
terval in the inner periphery of the annular component
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65a, and the numeral 65e is the large diameter concave
groove portion (hereinafter called "large diameter con-
cave groove portions") which is provided in the center
portion of the lower surface side of the annular compo-
nent 65a.

[0037] In the outer circumference of the arrester ele-
ments stack 61 of such composition, in the state of abut-
ting on the lower surface of the circular plate portion 62a
of the joint conductor 62 in the tip, and abutting on the
pressure portion 65b of the pressure metal fitting 65 in
the back-end, the molded rubber 67 comprising such as
silicone rubber is provided across the upper surface por-
tion of the circular plate portion 62a of the connected
conductor 62 and the outer circumference of the pressure
metal fitting 65. And, by this molded rubber 67, the ar-
rester elements stack 61 is integrated together with the
joint conductor 62 and the pressure metal fitting 65.
[0038] The numeral F shows the sealing cover which
is arranged to the back-end surface of the cylindrical por-
tion for back-end 52 of the bushing 2, and aforementioned
sealing cover F is constituted by the circular plate-shaped
metal fitting such as aluminum metal fitting. Regarding
the sealing cover F, a column-shaped boss portion Fa
which is possible to connect by insetting into a large di-
ameter concave groove portion 65e of the pressure metal
fitting 65 is provided so as to protrude at the center portion
of the upper surface side (face-to-face side to bushing
2) of itself. And, for example eight bolt insertion holes
(not shown in the drawing) are provided along the cir-
cumference so that they are placed at regular interval at
the neighborhood of the outer edge of itself. Further, an
annular concave groove (not shown in the drawing) to
house an O-ring P2 is provided concentrically with the
insertion hole for back-end 52a at the upper surface side.
Besides, the annular concave groove (not shown in the
drawing) is provided at the outer circumference of the
boss portion Fa, and the tape-shaped electrical contact
(notshowninthe drawing) isfitted in this annular concave
groove. The numeral V3 shows the bolt for attaching an
earthing conductor (not shown in the drawling).

[0039] Next, the method for installing the molded ar-
rester elements stack 6 removably in the bushing 2 is
explained.

[0040] First, the coiled high-voltage side spring 63 of
the almost same diameter as the inner diameter of the
cylindrical portion 62b is installed in the inside of the cy-
lindrical portion 62b of the joint conductor 62 so that the
upper half portion of the coiled high-voltage side spring
63 protrudes. In this state, the tip (high-voltage side) of
the molded arrester elements stack 6 is inserted into the
inside of the bushing 2, and is pushed until the tip of the
high-voltage side spring 63 abuts on an innerwall surface
43a of the main circuit connection terminal 43. Therefore,
an individual piece (not shown in the drawing) which con-
stitutes the electrical contact (multi-contact) which is ar-
ranged at the concave groove 62c contacts electrically
to the inner peripheral surface of the joint conductor in-
sertion portion 42. Besides, the outer peripheral surface
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of the tip 67a of the molded rubber 67 abuts on the inner
peripheral surface of the insertion hole for tip 51a of the
bushing 2, and the outer peripheral surface of the coni-
cally-shaped portion 67b of the molded rubber 67 abuts
on the inner peripheral surface of the tapered insertion
hole 53a of the bushing 2, and the outer peripheral sur-
face of the back-end 67c¢ of the molded rubber 67 abuts
on the inner peripheral surface of the insertion hole for
back-end 52a.

[0041] Next, the coiled low-voltage side spring 66 of
the almost same diameter as the inner diameter of the
concave groove portion 65c¢ is installed in the concave
groove portion 65c of the pressure metal fitting 65 so that
the lower half portion of the coiled low-voltage side spring
66 protrudes, and the O-ring P2 comprising such as flu-
orine-containing rubber is arranged in a concave groove
F2a. In this state, the sealing cover F is abutted on the
lower surface of the cylindrical portion for back-end 52
of the bushing 2, and further, the tip of the bolts V2 which
isinserted into the boltinsertion holes of the sealing cover
F is screwed into an embedded metal fittings N which is
embedded to the lower surface of the cylindrical portion
for back-end 52. Therefore, the sealing cover F is at-
tached to the lower surface of the cylindrical portion for
back-end 52.

[0042] By abutting on and fixing of such the sealing
cover F to the lower surface of the cylindrical portion for
back-end 52, the insertion hole for back-end 52a of the
bushing 2 is sealed by the O-ring P2, and the low-voltage
side spring 66 is pressured to the axial direction. Because
a predetermined spring force is given to the low-voltage
side spring 66, the moulded rubber 67 is pressured to-
ward the tip of the bushing 2, and a predetermined inter-
facial pressure is given to a fitting portion between the
inner peripheral surface of the tapered insertion hole 53a
of the bushing 2 and the outer peripheral surface of con-
ically-shaped portion 67b of the molded rubber 67.
[0043] Besides, because the molded rubber 67 is pres-
sured toward the tip of the bushing 2, the high-voltage
side spring 63 which is arranged at the tip of the molded
rubber 67 is pressured to the axial direction, and the pre-
determined spring force is given to the aforementioned
high-voltage side spring 63. Therefore, the predeter-
mined interfacial pressure is given between the arrester
element 61a and the joint conductor 62, between the ar-
rester elements 61a, and between the arrester element
61a and the pressure portion 65b. Consequently, these
members contact certainly.

[0044] As described above, according to the arrester
of such composition, because the whole of the molded
arrester elements stack 6 is housed in the inside of the
insertion hole 3a of the bushing 2, as described later, it
is possible to apply to the higher voltage power line than
the hitherto known arrester. Besides, because the mold-
ed rubber is pressured toward the tip of the bushing, the
interfacial pressure between the inner surface of the ta-
pered insertion hole 53a of the bushing 2 and the outer
surface of the conically-shaped portion 67b of the molded
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rubber 67 is ensured, and the dielectric breakdown of the
interface can be prevented. More concretely, because
the spring is arranged at the back-end of the molded ar-
rester elements stack and the spring force is given to the
aforementioned spring, the molded arrester elements
stack can be pressured toward the tip of the bushing.
And, because the inner surface of the tapered insertion
hole 53a of the bushing 2 and the outer surface of the
conically-shaped portion 67b of the molded rubber 67 fit
in, the press force of the axial direction can be operated
effectively as the interfacial pressure. And further, be-
cause the tapered insertion hole 53a (conically-shaped
portion 67b) that the surface pressure operates effective-
ly to the inside of the end portion E of the low-voltage
direction of the high voltage shielding electrode where
the electric field concentrates is arranged, as described
later, the occurrence of the partial discharge in the inter-
face portion can be prevented.

[0045] Fig.2 shows the equipotential distribution draw-
ing of the arrester in this embodiment. From this drawing,
the tip ofthe molded arrester elements stack 6 is shielded
by the high voltage shielding electrode 4, and the back-
end of the molded arrester elements stack 6 is arranged
at the outside of the equipment case 1 which is the
earthed electrode, further, the electric field of the inter-
mediate section of the molded arrester elements stack 6
is controlled appropriately by adjusting the interval be-
tween the high voltage shielding electrode 4 and the
equipment case 1 as the earthed electrode. Therefore,
the voltage which is distributed by the arrester elements
is equalized in the longer direction.

[0046] Here, the influence that the shielding body 41
and the equipment case 1 which is the earthed electrode
give to the molded arrester elements stack 6 is explained.
First, when the interval between the end portion E of the
low voltage direction of the shielding body 41 and the
high voltage side surface of the equipment case 1is short,
there s a relation that the electric field in the intermediate
section of the molded arrester elements stack 6 becomes
dense by the influence of the shielding body 41 and the
equipment case 1, and, to the contrary, when the interval
of both is long, there is a relation that the electric field in
the aforementioned intermediate section becomes
coarse. Therefore, in the structure which the interval of
both only expands, it is difficult to equalize the voltage
distribution of the arrester element 61a. On this point, in
this embodiment, the tip (length of about one-third of the
molded arrester elements stack 6) of the molded arrester
elements stack 6 and the intermediate section (length of
about one-third of the molded arrester elements stack 6)
of the molded arrester elements stack 6 are located in
the inside of the equipment case 1, and the back-end
(length of about one-third of the molded arrester ele-
ments stack 6) of the molded arrester elements stack 6
is located at the outside of the equipment case 1. There-
fore, the interval between the high-voltage shielding elec-
trode 4 and the equipment case 1 which is the earthed
electrode is adjusted appropriately, and it is possible to
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control the electric field appropriately in the intermediate
section of the molded arrester elements stack 6. Conse-
quently, the equalization of the voltage distribution of the
arrester element 61a can be attempted.

[0047] As described above, according to the arrester
of this invention, because it is possible to install the mold-
ed arrester elements stack 6 removably from the outside
of the equipment case 1 into the bushing 2 which is at-
tached hermetically at the opened section 1a of the equip-
ment case 1, itis not necessary to arrange the separation
device as hitherto known gas insulated type arrester, and
it is possible to simplify the structure of the equipment,
besides, it is not necessary to perform the operation of
collecting or filling the insulation gas of the inside of the
equipment case 1 when the exchange of the arrester
elements is performed. Further, because the outer cir-
cumference of the tip of the molded arrester elements
stack 6 is covered by the high voltage shielding electrode
4, the equalization of the voltage distribution of the ar-
rester element 61a can be performed, consequently, it
is possible to provide the arrester which can apply to the
high voltage power cable line of the 66/77kV class. And,
because the back-end side (low-voltage side) of the
molded arrester elements stack 6 is led to the outside of
the equipment case 1, the miniaturization of the equip-
ment can be attempted. Further, the tapered insertion
hole 53a is arranged in the insertion hole 3a of the bush-
ing 2 for the section from the portion S’ corresponding to
the top S of the high voltage shielding electrode 4, that
is, from the portion S’ which is located at the high-voltage
side (tip side) by looking from the portion E’ correspond-
ing to the end portion E of the low-voltage direction of
the high voltage shielding electrode 4 to the portion I’
corresponding to the neighborhood of the high-voltage
side of the equipment case 1, and the conically-shaped
portion 67b which fits in the tapered insertion hole 53a
is arranged in the molded rubber 67. Therefore, the in-
terfacial pressure between the insertion hole of the bush-
ing and the molded rubber in the region where the electric
field concentrates can be ensured, and the generation
of the gap can be prevented, consequently, the occur-
rence of the partial discharge in the interface of the both
portion can be inhibited.

[Embodiment 2]

[0048] Fig. 3 shows the partial sectional view of the
arrester in the second embodiment of this invention. In
this drawing, the same numerals are given to the portions
which are common to Fig.1, and detailed explanation is
omitted.

[0049] In Fig.3, in this embodiment, instead of the in-
sertion hole 3a of bushing shown in Fig.1, the tapered
insertion hole 53a’ which extends conically from the high-
voltage side toward the low-voltage side of the bushing
for the section from the tip of the bushing 2 to the back-
end of the bushing 2 is provided. And, a conically-shaped
portion 67b’ which fits in the inner surface of the tapered
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insertion hole 53a’ is provided in the molded rubber 67.
[0050] Also in this embodiment as well as aforemen-
tioned embodiment, it is not necessary to arrange the
separation device, and it is possible to simplify the struc-
ture of the equipment. Besides, it is not necessary to
perform the operation of collecting or filling the insulating
gas of the inside of the equipment case 1 when the ex-
change of the arrester elements is performed. Further,
because the equalization of the voltage distribution of the
arrester element 61a can be performed, it is possible to
provide the arrester which can apply to the high voltage
power cable line of 66/77kV class. And, because apart
(low-voltage side) of the molded arrester elements stack
6 is led to the outside of the equipment case 1, the min-
iaturization of the equipment can be attempted. Besides,
the tapered insertion hole 53a’ is provided over all region
from the tip of bushing to the back-end of bushing, and
the conically-shaped portion 67b’ of the molded arrester
elements stack 6 is constituted so as to fit in the tapered
insertion hole 53a’ . Therefore, the interfacial pressure
of the both can be ensured over the entire length of the
molded arrester elements stack 6, and the generation of
the gap can be prevented. Consequently, it is possible
to provide the arrester which has more superiorinsulating
performance than the aforementioned embodiment.

INDUSTRIAL APPLICABILITY

[0051] Inthisinvention, itis possible to modify orrevise
the invention within the scope of claims as follow.
[0052] First, in the aforementioned embodiment, al-
though the case that the bushing is installed at the bottom
of the equipment case 1 is explained, also it is possible
to install the bushing at the side wall of the equipment
case 1.

[0053] Second,inthe aforementioned embodiment, al-
though the case that the arrester of this invention is ap-
plied to the high voltage power cable line of 66/77 kV is
explained, also it is possible to apply the arrester of this
invention to the power cable line of less than 66 kV or to
the high voltage power cable line that exceeds 77 KV.
[0054] Third, in the aforementioned embodiment, in
the bushing, although the case that the tapered insertion
hole is arranged for the section from the portion corre-
sponding to the top of the high voltage shielding electrode
is explained to the portion corresponding to the neigh-
borhood of the high-voltage side of the equipment case,
or although the case that the tapered insertion hole which
extends conically from the high-voltage side toward the
low-voltage side of the bushing is arranged is explained,
also it is possible to arrange the tapered insertion hole
for the section from the portion corresponding to the
neighborhood of the end portion of low-voltage direction
of the high voltage shielding electrode to the portion cor-
responding to the neighborhood of the high-voltage side
of the equipment case, or also it is possible to arrange
the tapered insertion hole for the section from the portion
corresponding to the intermediate section of the high volt-
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age shielding electrode to the portion corresponding to
the neighborhood of the high-voltage side surface of the
equipment case.

Claims

1. An arrester provided with, in an opened section (1a)
of an equipment case (1) which houses electrical
equipments,

a bushing (2) installed to cover said opened section
(1a) hermetically, said bushing comprising a bushing
body (3) provided with an insertion hole (3a)

a cylindrical portion for tip (51) which has insertion
hole for tip (51a) a cylindrical portion for back-end
(52) which has an insertion hole for back-end (52a)
and a molded elements stack (6) installed in the in-
sertion hole (3a) of said bushing (2) removably from
outside of said equipment case (1),

said molded elements stack (6) having

an arrester elements stack (61) comprising a layer
stack of plurality of arrester elements (61a), and

a molded rubber (67) provided around outer circum-
ference of said arrester elements stack (61),
wherein

the insertion hole for tip (51a) houses a tip of the
moulded arrester elements stack (6) and an outer
circumference of tip of said arrester elements stack
(61) covered by a high voltage shielding electrode
(4), thereby defining a high voltage side

the insertion hole for back-end (52a) houses a back-
end of the molded arrester elements stack (6), there-
by defining a low voltage side characterized in that
a tapered inner surface (53a) which extends coni-
cally from about the portion (S) of the high voltage
shielding electrode at the high-voltage side toward
the low-voltage side of said bushing (2) and is pro-
vided in an inside portion (E’) of the insertion hole
(3a) of said bushing (2) said inside portion (E’) cor-
responding to an end portion (E) of a low-voltage
direction of the high voltage shielding electrode (4)
or shielding body (41) where the electric field con-
centrates, and

a tapered outer surface which fits in said tapered
inner surface (53a) of said bushing is provided in
said molded rubber (67).

2. Thearresteraccordingto claim 1, characterized by:

said molded elements stack (6) provided with
an arrester elements stack (61) comprising a
layer stack of plurality of the arrester elements
(61a) containing zinc oxide as the main compo-
nent,

a joint conductor (62) abutted on the high-volt-
age side of said arrester elements stack (61),
and

a pressure metal fitting (65) abutted on the low-
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voltage side of said arrester elements stack (61).

3. Thearresteraccordingtoclaim 1 or2, characterized
by:

a back-end of said molded elements stack (6)
led to an outside of said equipment case (1)
through the opened section (1a) of said equip-
ment case (1).

4. The arrester according to any ane of claims 1 to 3,
characterized by:

a back-end of said bushing (2) formed by an
insulated cylindrical component (52), and

said cylindrical component (52) led to an outside
of said equipment case (1) through the opened
section (1a) of said equipment case (1).

5. The arrester according two many one of claims 1 to
4, characterized by:

said bushing (2) formed by a rigid plastic resin.

Patentanspriiche

1. Ableiter, der in einem gedffneten Abschnitt (1a) ei-
nes Gerategehauses (1), das elektrische Gerate auf-
nimmt, mit Folgendem bereitgestellt ist:

einer Muffe (2), die installiert ist, um den ged6ff-
neten Abschnitt (1a) hermetisch abzudecken,
wobei die Muffe einen Muffenkdrper (3) umfasst,
der mit einer Einfiihrungso6ffnung (3a) bereitge-
stellt ist,

einen zylindrischen Abschnitt fir Spitze (51), der
eine Einfiihrungsoffnung fir Spitze (51a) auf-
weist,

einen zylindrischen Abschnitt fir hinteres Ende
(52), der eine Einflihrungséffnung fur hinteres
Ende (52a) aufweist,

und einen Formelementenstapel (6), der in der
Einfihrungsoéffnung (3a) der Muffe (2) entfern-
bar von der AuRBenseite des Geratekoffers (1)
installiert ist,

wobei der Formelementenstapel (6) Folgendes
aufweist:

einen Ableiterelementenstapel (61), der ei-
nen Schichtstapel aus mehreren Ableitere-
lementen (61a) umfasst, und
ein Gummiformteil (67), das um den &ule-
ren Umfang des Ableiterelementenstapels
(61) herum bereitgestellt ist,

wobei
die Einfuhrungsoffnung fir Spitze (51a) eine
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Spitze des geformten Ableiterelementenstapels
(6) aufnimmt und ein &uRerer Umfang der Spitze
des Ableiterelementenstapels (61) durch eine
Hochspannungsabschirmelektrode (4) bedeckt
ist, wodurch eine Hochspannungsseite definiert
wird,

die Einfihrungsdéffnung flr hinteres Ende (52a)
ein hinteres Ende des geformten Ableiterele-
mentenstapels (6) aufnimmt, wodurch eine Nie-
derspannungsseite definiert wird,
gekennzeichnet durch

eine verjingte Innenflache (53a), die sich unge-
fahr von dem Abschnitt (S) der Hochspannungs-
abschirmelektrode an der Hochspannungsseite
konisch in Richtung der Niederspannungsseite
der Muffe (2) erstreckt und in einem innenseiti-
gen Abschnitt (E’) der Einflihrungséffnung (3a)
der Muffe (2) bereitgestellt ist, wobei der innen-
seitige Abschnitt (E’) einem Endabschnitt (E) ei-
ner Niederspannungsrichtung der Hochspan-
nungsabschirmelektrode (4) oder des Ab-
schirmkorpers (41), wo sich das elektrische Feld
konzentriert, entspricht, und

eine verjingte AuRenflache, die in die verjlingte
Innenflache (53a) der Muffe passt und in dem
Gummiformteil (67) bereitgestellt ist.

2. Ableiter nach Anspruch 1, dadurch gekennzeich-
net, dass:

der Formelementenstapel (6) bereitgestellt ist
mit

einem Ableiterelementenstapel (61), der einen
Schichtstapel aus mehreren der Ableiterele-
mente (61a) umfasst, die als Hauptbestandteil
Zinkoxid enthalten,

einem gemeinsamen Leiter (62), der an der
Hochspannungsseite des Ableiterelementen-
stapels (61) anliegt, und

einem metallischen Druckverbindungsstiick
(65), das an der Niederspannungsseite des Ab-
leiterelementenstapels (61) anliegt.

Ableiter nach Anspruch 1 oder 2, dadurch gekenn-
zeichnet, dass:

ein hinteres Ende des Formelementenstapels
(6) durch den geéffneten Abschnitt (1a) des Ge-
rategehduses (1) zu einer AuRenseite des Ge-
rategehduses (1) gefuhrt ist.

Ableiter nach einem der Anspriiche 1 bis 3, dadurch
gekennzeichnet, dass:

ein hinteres Ende der Muffe (2) durch eine iso-
lierte zylindrische Komponente (52) gebildet ist,
und

die zylindrische Komponente (52) durch den ge-



17 EP 1993 177 B1 18

offneten Abschnitt (1a) des Gerategehauses (1)
zu einer Aullenseite des Gerategehauses (1)
gefuhrt ist.

Ableiter nach einem der Anspriiche 1 bis 4, dadurch
gekennzeichnet, dass:

die Muffe (2) aus einem steifen Kunstharz ge-
bildet ist.

Revendications

Limiteur de surtension, pourvu, dans une section
ouverte (1a) d’un boitier d’équipement (1) qui ren-
ferme des équipements électriques, d’'une bague (2)
installée afin de recouvrir hermétiquement ladite
section ouverte (1a),

ladite bague comprenant un corps de bague (3)
pourvue d’un trou d’insertion (3a),

une portion cylindrique pour une pointe (51) qui pos-
séde un trou d’insertion pour la pointe (51a),

une portion cylindrique pour une extrémité arriére
(52) qui posséde un trou d’insertion pour I'extrémité
arriere (52a),

et une pile d’éléments moulés (6) installés dans le
trou d’insertion (3a) de ladite bague (2) de maniére
amovible par I'extérieur dudit boitier d’équipement
(1),

ladite pile d’éléments moulés (6) ayant

une pile d’éléments de butée (61) comprend une pile
de couches de pluralité d’éléments de butée (61a) et
un caoutchouc moulé (67) prévu autour de ladite cir-
conférence extérieure de ladite pile d’éléments de
butée (61),

dans lequel le trou d’insertion pour la pointe (51a)
renferme une pointe de la pile d’éléments de butée
moulés (6) et une circonférence extérieure de la
pointe de ladite pile d’éléments de butée (61) cou-
verte par une électrode de protection contre les hau-
tes tensions (4), en définissant ainsi un cété a haute
tension,

le trou d’insertion pour I'extrémité arriére (52a) ren-
ferme une extrémité arriére de la pile d’éléments de
butée moulés (6) en définissant ainsiun coté a basse
tension,

caractérisé en ce que une surface intérieure effilée
(53a) qui s’étend coniquement autour de la portion
(S)de la portion de protection au niveau du cbté a
haute tension vers le c6té a basse tension de ladite
bague (2) et est prévue dans une portion intérieure
(E’) du trou d’insertion (3a) de ladite bague (2), ladite
portion intérieure (E’) correspondant a une portion
d’extrémité (E) d’une direction a basse tension de
I'électrode de protection contre les hautes tensions
(4) ou un corps de protection (41) ou le champ élec-
trique se concentre, et

une surface extérieure effilée qui s’ajuste dans ladite
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surface intérieure effilée (53a) de ladite bague est
prévue dans ledit caoutchouc moulé (67).

Limiteur de surtension selon la revendication 1, ca-
ractérisé par :

ladite pile d’éléments moulés (6) pourvue de
une pile d’éléments de limiteur de surtension
(61) comprend une pile de couches d’une plu-
ralité d’éléments de limiteur de surtension (61a)
contenant de 'oxyde de zinc comme composant
principal,

un conducteur joint (62) en bout a bout sur le
cbté a basse tension de ladite pile d’éléments
de limiteur de surtension (61), et

un raccord métallique de pression (65) en bout
a bout sur le coté a basse tension de ladite pile
d’éléments de limiteur de surtension (61).

Limiteur de surtension selon la revendication 1 ou
2, caractérisé par:

une extrémité arriere de ladite pile d’éléments
moulés (6) guidée vers un extérieur dudit boitier
d’équipement (1) a travers la section ouverte
(1a) dudit boitier d’équipement (1).

Limiteur de surtensions selon une quelconque des
revendications 1 a 3, caractérisé par :

une extrémité arriere de ladite bague (2) étant
formée par un composant cylindrique isolé (52)
et

ledit composant cylindrique (52) étant guidé
vers un extérieur dudit boitier d’équipement (1)
a travers la section ouverte (1a) dudit boitier
d’équipement (1).

Limiteur de surtension selon une quelconque des
revendications 1 a 4, caractérisé par :

ladite bague (2) étant formée par une résine
plastique rigide.
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