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Description
TECHNICAL FIELD

[0001] The presentinvention comprises an electric in-
sulation element comprising; a body that comprises a
water absorbing, electrically insulating material; and a
water barrier attached to said body.

[0002] The invention also comprises a bushing for an
electric device, provided with such an electric insulation
element, and a method of producing such an electric in-
sulation element, said method comprising the step of pro-
viding said body with a water barrier.

[0003] The invention is primarily focused on electric
insulation elements used in bushings, but may, in a
broader scope, also include other applications in which
areliable electrical insulation is required and in which the
humidity of the environment is such that the water ab-
sorbing, electrically insulating material of the element
might absorb water in the absence of any water barrier.
[0004] A bushing is referred to as a component the
task of which is to guide an electric conductor through or
past an object or barrier of different voltage than said
conductor, primarily a grounded object, such as a wall,
and ensuring that there is no flash-over or short circuit
between said conductor and said object. In this context,
the conductor is, primarily, a conductor that, under oper-
ational conditions, presents a medium or high voltage,
i.e. a voltage from approximately 40 kV and above. AC
as well as DC applications are included.

BACKGROUND OF THE INVENTION

[0005] The primary function of a bushing is to carry
current through a grounded barrier, such as a wall or an
enclosure of an electrical apparatus. The bushing keeps
current from passing into the grounded barrier by virtue
of its insulating properties. For this purpose, the bushing
comprises an electrical insulation element. A bushing is
built with or without a condenser.

[0006] A non-condenser bushing comprises a current
carrying center conductor surrounded by a solid, liquid
or gas dielectric medium and a ceramic- or elastomeric
insulator.

[0007] A condenser bushing for medium- and high-
voltage has an additional component called an insulating
core that aids electrical field distribution along the length
of the bushing. The insulating core is built up around a
central tube that is in the current carrying path of the
bushing. For some types of bushings the central tube is
not in the current carrying path of the bushings. The me-
dium- and high-voltage bushing insulating cores are, for
example, constructed of either oil impregnated paper
(OIP) or resin impregnated paper (RIP). Wound with the
paper is a plurality of equalization plates arranged con-
centrically within the core. These layers are constructed
of metallic foil, preferably aluminum foil, or conductive
ink, which serve to control the electrical field internal and
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external to the bushing assembly.

[0008] The insulating core made of paper impregnated
with resin may be produced by winding paper and equal-
ization plates on the center tube and then impregnating
with aresin in a mould. The resin used in a resin impreg-
nated paper insulating core is, for example, epoxy.
[0009] The mould may also be the actual elastomeric
sheath that becomes part of the final product assembly.
The mould could also be made of paper or metal that is
removed after the curing process. When using a remov-
able mould, an elastomeric sheath is extruded directly
on to the resin impregnated paper insulating core. The
resin impregnated paper insulating core could also be
placed inside a hollow glass fiber reinforced epoxy cyl-
inder with an elastomeric sheath extruded directly on its
outer surface or placed inside a hollow ceramic cylinder.
There are certain constructions that do not require either
the elastomeric sheath or the hollow ceramic cylinder
after removal from the mould. Outfitting with a mounting
flange along with several other components, such as me-
chanical fittings, possibly an expansion tank, completes
the bushing assembly.

[0010] The elastomeric sheath made of silicon or EP-
rubber, along with the ceramic insulator act to prevent
creepage current along the outer surface of the bushing
assembly. Both the elastomeric and ceramic insulator
have bell shaped protrusions called sheds that increase
the creepage distance along its length and further reduce
the incidence of creepage current.

[0011] When using a hollow glass fiber reinforced
epoxy cylinder or a hollow ceramic cylinder as insulator,
the space between the insulating core and the outer hol-
low insulator is filled with a solid, semi-solid, liquid or
gaseous dielectric medium. An example of a liquid die-
lectric medium is oil and an example of a gaseous die-
lectric medium is SFg.

[0012] The paper of the paper bushing is, needless to
say, water-absorbing. However, also Epoxy and elas-
tomers absorb moisture when exposed to the atmospher-
ic conditions. Resin impregnated paper bushings, with
or without elastomeric sheathing extruded directly on its
insulating core, are susceptible to moisture absorption
during long term exposure to atmospheric conditions.
Moisture absorption into the insulating core may cause
degradation of the dielectric integrity of the bushing and
diminish its ability to serve its intended purpose.

[0013] To prevent water from reaching the epoxy the
applicant has, as for example disclosed in Swedish pat-
ent SE 526 713, suggested the use of a water barrier
applied to the body of wound paper impregnated with
resin. According to one embodiment the water barrier,
also named the diffusion barrier, comprises an organic
matrix such as a polymer, for example polyvinylchloride
(PVC). In a preferred embodiment the organic matrix
comprises incorporated small inorganic particles or par-
ticles of hybrid material, in the range from nanometer to
several micrometers. The water barrier is, for example,
applied by one of the following coating methods; painting,
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dipping, spraying, plasma arc, sol-gel technique, Physi-
cal Vapor Deposition (PVD) or Chemical Vapor Deposi-
tion (CVD). However, a facilitated applying technique
would be of economical interest for any manufacturer of
such insulating elements, as well as for those involved
in the maintenance and retro-fitting of already installed
insulating elements.

THE OBJECT OF THE INVENTION

[0014] The object of the invention is to provide an elec-
tric insulation element as initially defined, wherein the
water barrier is of a kind that is easily applied to the body
that comprises a water absorbing, electrically insulating
material, thereby contributing to an economically feasible
production of said insulation element.

[0015] Itis also an object of the invention to provide a
method that promotes a cost efficient production of an
electric insulation element provided with a water barrier.
The suggested method should be easily put into practice
in an industrial scale and should be applicable either to
the production of new insulation elements or to the up-
grading or maintenance of existing insulation elements
in order to provide the latter with an efficient water barrier.

SUMMARY OF THE INVENTION

[0016] The object of the invention is achieved by
means of the initially defined electrical insulation ele-
ment, characterised in that said water barrier is formed
by a web attached to said body. A web is referred to as
a sheet-like or tape-like, or foil-like element, preferably
with a flexibility that permits to be applied onto or around
objects of different shapes. The use of a web, which is
at least partly in a such a solidified state that it can be
wound onto said body, enables a rapid and precise man-
ufacture of the insulation element.

[0017] Preferably, said water barrier is attached onto
an outer surface of said body. Said surface may be any
surface of said body that is exposed to a humid environ-
ment and therefore susceptible to the adsorption of water
in the absence of a water barrier. The water barrier may
cover only parts of the body that are more susceptible to
water absorption than other parts, or that are more sus-
ceptible to dielectric losses, for example parts that, upon
operation of an electrical device to which the insulation
element is fitted, present a higher electric stray field than
other parts.

[0018] According to one embodiment, said water ab-
sorhing, electrically insulating material is arranged as a
plurality of layers of said material overlapping each other,
wherein said water barrier is arranged between at least
two of said layers. The arrangement of said web between
individual layers may facilitate the adhesion of the water
barrier to said body. It may also protect said water barrier
from physical or chemical attacks that it might be sensi-
tive to. If there are a plurality of interlacing, parallel layers
of the water barrier web, a certain redundancy may also
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be achieved, since, if an outer layer is damaged, an inner
layer may still be fully in force.

[0019] According to one embodiment, said water ab-
sorbing, electrically insulating material comprises a web
wound to the shape of a tube, wherein said water barrier
web is located between individual windings of said tube
in the region of a surface thereof. This design particularly
promotes a production step by which, during winding of
the insulating material, the water barrier web is wound
together with the web of insulating material, thereby be-
coming naturally, and continuously interlaced between
individual layers of the insulating material.

[0020] According to one embodiment, said surface is
the outer peripheral surface of said tube. According to a
further embodiment, said surface is the inner peripheral
surface of said tube. Off course, these embodiments may
be combined.

[0021] Preferably, said web comprises a plurality of
particles of a water impermeable material carried by a
carrier substrate. The use of particles is advantageous
in the sense that it promotes a certain flexibility of the
web, and alength or width expansion thereof. The carrier
substrate should be of a flexible kind, able to follow the
shape of said body, and to expand upon alteration of the
volume of said body, such as during curing of an impreg-
nation means with which said body is impregnated. Ac-
cording to one embodiment, the carrier substrate
presents the shape of aweft. The carrier substrate should
be of an electrically insulating material. According to one
embodiment, it comprises glass. Other suitable materials
are, however, also conceived.

[0022] Preferably, said particles are flake-shaped.
Flake-shaped particles, if located correctly, will promote
the barrier function of the water barrier, and still not be
adding very much to the thickness of the water barrier
web. Accordingly, it is preferred that said flake-shaped
particles present a main extension plane that is parallel
with the main extension plane of the web. It is also pre-
ferred that at least some of said flake-shaped particles
are arranged in an overlapping relation to each other.
Thereby, the water barrier function will be even further
improved, since water has to diffuse along a tortoise path
through the structure in order to pass the barrier.
[0023] Preferably, said particles comprise aninorganic
material. Preferably, said material, apart from being im-
permeable to water, is also electrically insulating or non-
conducting. Such materials are easily found among in-
organic materials. In particular, mineral materials might
be conceived. According to one embodiment, said parti-
cles comprise mica. Other, conceivable materials may
include Al,O5 or SiO,.

[0024] Preferably, said body comprises an impregnat-
ing material in which said water absorbing, electrically
insulating material is embedded. Typically, said impreg-
nating material may comprise a polymer, typically a ther-
mosetting polymer, such as epoxy. Itis preferred, but not
necessary, that said carrier substrate is made of a ma-
terial apt to adhere to said impregnating material or com-
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patible with said impregnating material.

[0025] According to one embodiment, said particles
are carried by and dispersed in a polymer matrix. There-
by, plural layers of overlapping, flake-shaped particles
may be held together, thereby defining said web. The
polymer matrix may form the carrier substrate itself, or
act as a complement to a separate carrier substrate, for
example of a kind as previously described herein, and
may contribute the adhesion of said particles to said car-
rier substrate.

[0026] Preferably, said body comprises an impregnat-
ing material in which said water absorbing, electrically
insulating material is embedded, and that said matrix
comprises the same material as said impregnating ma-
terial. Thereby, adhesion and compatibility between said
matrix and said impregnating material is promoted.
[0027] Typically, said water absorbing, electrically in-
sulating material comprises paper. According to one typ-
ical embodiment said water absorbing, electrically insu-
lating material is impregnated with a polymer. However,
in its broadest sense, the invention also includes embod-
iments in which the water absorbing material is of much
less absorbing character than paper, such as any water
absorbing polymer, for example epoxy.

[0028] The invention also relates to a bushing for an
electrical device, characterised in that it comprises an
electricinsulation according to the invention. The bushing
is arranged for the purpose of guiding a medium or high
voltage conductor through or passed an object, such as
a transformer station wall, of different voltage, typically
grounded, than the conductor upon operation of the elec-
tric device, and to prevent a flash over or a short circuit
between said conductor and said object.

[0029] The object of the invention is also achieved by
means of the initially defined method, characterised in
that the water barrier is provided as aweb that is attached
to said body. The use of a continuous, at least partly solid
web contributes to a cost efficient and exact application
of the water barrier.

[0030] According to one embodiment, said web is at-
tached onto an outer surface of said body. Said surface
may be any surface of said body that is exposed to a
humid environment and therefore susceptible to the ab-
sorption of water in the absence of a water barrier.
[0031] According to a further embodiment, said water
absorbing, electrically insulating material is arranged as
a plurality of layers of said material overlapping each oth-
er, wherein said water barrier is arranged between at
least two of said layers.

[0032] Preferably, said water barrier is arranged be-
tween at least two of said layers in the region of an outer
surface of said body. Thereby, a protection of the bulk
part of said body is provided for.

[0033] According to one embodiment, said body is
formed by wounding a web of said water absorbing, elec-
trically insulating material to the shape of a tube, wherein
said water barrier web is arranged between individual
windings of said tube. Preferably, said barrier web is in-
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terlaced between individual windings of said tube in the
region of a surface of the latter.

[0034] According to one embodiment said water bar-
rier web is wound together with said web of said water
absorbing, electrically insulating material. Preferably, the
barrier web is further wound one or more turns on the
innermost or outermost turn of the web of the water ab-
sorbing, electrically insulating material in order to gener-
ate a barrier on an outer surface of said body. Said sur-
face is may be the outer peripheral surface of said tube
or the inner peripheral surface of said tube.

[0035] Preferably, said web is formed by applying a
plurality of flake-shaped particles of awaterimpermeable
material to a carrier substrate.

[0036] According to one embodiment, during the for-
mation of said web, said particles are embedded in a
polymer matrix. The latter has the function of holding the
particles together. It might form the carrying substrate
itself or may complement such a carrying substrate by
contributing to the adhesion of said particles to said sub-
strate.

[0037] According to one embodiment, said polymer
matrix is partially solidified when present in said web, and
then fully solidified after attachment of said web to said
body. Partial solidification of the matrix will improve the
ability of the latter of holding the particles together, while
still preserving a certain flexibility of the matrix. Upon sub-
sequent solidification, preferably achieved by means of
the addition of a chemical catalyser or heat or radiation,
an improved adhesion of the web to said body may be
achieved.

[0038] According to one embodiment, said polymer
matrix comprises a thermosetting resin, partly hardened
during web preparation and finally hardened when said
web has been attached to said web.

[0039] Further features and advantages of the present
invention will be disclosed in the following detailed de-
scription of preferred embodiments and in the appended
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] The invention will now be described more in de-
tail with reference to the annexed drawing, on which

Fig. 1 shows schematically in a side view and partly
in a longitudinal cross section, a bushing according
to one embodiment of the invention,

Fig. 2 shows schematically in a side view and partly
in a longitudinal cross section, a bushing according
to another embodiment of the invention,

Fig. 3 shows schematically in a longitudinal cross
section, a bushing with an outer hollow insulator ac-

cording to a further embodiment of the invention,

Fig. 4 is a cross section according to IV-1V in fig. 1,
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Fig. 5is a cross section according to fig. V-V in fig. 2,

Fig. 6 is a cross section in an enlarged scale of a
water barrier web used in accordance with the in-
vention, and

Fig. 7 is a cross section in an enlarged scale of a
part of the insulating element shown in fig. 4.

DETAILED DESCRIPTION OF THE INVENTION

[0041] Fig. 1 shows a bushing according to the inven-
tion provided with an electric insulation element 1 pro-
vided with a body 2 mainly comprised by electrically in-
sulating material, and a water barrier 3.An electric con-
ductor 4, which might be regarded as a part of the bush-
ing, extends through said body 2 in a longitudinal direc-
tion of the latter. Said conductor 4 may be of tubular de-
sign or of rod-like design. The body 2 may be moulded
directly on the conductor 4, which then functions as a
mould core during moulding. Alternatively, the conductor
is fit into the body 2 subsequently to the production, pref-
erably moulding, of the latter. The task of the bushing is
to provide for a safe transmission of electric current
through a grounded barrier such as a transformer station
wallwithout the upcoming of any flash-over or short circuit
between the conductor 4 and said barrier. Thereby, the
bushing is supposed to penetrate and be attached to said
barrier.

[0042] In the embodiment of fig. 1, the insulation ele-
ment also comprises an outer tubular member 5 provided
with sheds 6 and enclosing the body 2 along at least a
part of the length of the latter.

[0043] To avoid creepage current, an outer tubular
member 5 of an elastomer, such as silicon or EP-rubber,
or a ceramic material, is arranged on the outside of said
body 2. The outer tubular member 5 is provided with bell
shaped protrusions called sheds 6. A flange 7 extends
in a radial direction from said body 2 for the purpose of
fastening the bushing to a barrier such as a transformer
station wall.

[0044] According to the invention, said body 2 com-
prises a electrically insulating material which is, however,
also of a water absorbing character, said material pref-
erably being paper, preferably wound to a tubular shape
as shown in fig. 1 and subsequently impregnated with an
electrically insulating material, preferably a polymer,
preferably a thermosetting resin such as Epoxy, which
is let to solidify in order to form a solid, electrically insu-
lating body. However, other materials, such as thermo-
plastic polymers are also conceivable as the impregna-
tion material, as well as suitable copolymers. Preferably,
however, the impregnation material is impermeable to
water to a certain degree in order to prevent moisture
from being absorbed by the paper, something that would
have a negative impact on the insulation capability of
said body 2.

[0045] Inside said body 2, in a way known per se, there
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might also be provided a plurality of elements such as
plates (not shown in the figures) for the equalization of
an electric field generated around the conductor 4. Pref-
erably, said elements are arranged as one or more layers
that are concentric with said body 2. Said elements may,
preferably, comprise a metallic foil, preferably an alumi-
num foil, or conductive ink, and serve to control the elec-
trical field internal and external to the bushing assembly.
Said elements may be wound together with and thereby
intercalated between separate windings of paper in the
case of a body 2 comprising wounded paper.

[0046] Inthe embodiment of fig. 1 there is also provide
a water barrier 3, or moisture barrier, for the purpose of
preventing water from being absorbed by the water ab-
sorbing material of said body 2, i.e. the paper. The water
barrier 3 has a higher impermeability with regard to water
than has the impregnation material of the body 2. In fig.
1 the water barrier 3 is provided on the outer periphery
of the tubular body 2 along the whole length of the latter.
It might, however, be provided only along parts of the
tubular body in which the risk of having a flash over or
the like is enhanced, for example where there is a locally
higher stray field from the conductor 4, or where said
body is more subjected to moisture than at other parts
thereof.

[0047] The water barrier 3 comprises a web 8, prefer-
ably wound to a plurality of layers thereof on the outer
periphery of the body 2, as shown in fig. 4, and preferably
to a thickness in the millimeter range or more. A cross
section of said web, in an enlarged scale, is shown in fig.
6. Preferably, the web 8 comprises a plurality of particles
9 of a material that is more impermeable to water than
said impregnation material. Preferably, the material of
said particles 9 is also electrically non-conducting or of
electrically insulating character. According to preferred
embodiment, said particles are mainly comprised by mi-
ca. Said particles 9 should be flake-shaped with their
main extension planes in parallel with each other and
also in parallel with the main extension plane of the web
8. Preferably the thickness of the flake-shaped patrticles
is only a fraction, preferably less than 1/10, of the dimen-
sion thereof in any direction thereof in said main exten-
sion plane. The flake-shaped particles overlap each other
to a certain degree, thereby being positioned in parallel
adjacent planes.

[0048] The particles 9 of the web 8 are dispersed in a
polymer matrix 10. This matrix 10 may be provided during
production of the web 8 itself, i.e. before the web 8 is
attached to the body 2. It may then form part of or be a
complement to a carrier substrate 11 that is used for car-
rying the particles 9 and which forms part of the web 8.
The matrix 10 may, preferably, comprise a material com-
patible with the impregnation material of the body 2, i.e.
a material with a high ability of adhesion to the impreg-
nation material. Preferably, it comprises the same poly-
mer as that of the impregnation material. In the case of
the material being a thermosetting resin, it is preferred
that it be only in a partially cured condition until the web
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8 is attached to the body 2, and then fully cured in order
to provide an improved adhesion to said body 2.

[0049] As an alternative to being attached to the body
2 after impregnation of the paper windings of the latter,
the web 8 may be applied to the body 2 before impreg-
nation thereof. Thereby, the matrix 10 may comprise the
impregnation material used for the impregnation of the
paper material of said body 2, and an even more reliable
adhesion of the web to the underlying body 2 will be the
result.

[0050] As mentioned earlier, there is provided a carrier
substrate 11 that carries the particles 9 of the web 8 and
which provides for a certain mechanical strength of the
web 8. The carrier substrate 10 may be formed by only
a matrix such as a polymer matrix in which the particles
are dispersed or distributed, butis, preferably, a separate
substrate onto which the particles, possibly dispersed in
a polymer matrix, are deposited and attached. It is pre-
ferred that the web has a certain flexibility in order to
adopt dimensional changes occasioned by dimensional
changes of the body 2 due to, for example, curing of the
impregnation material thereof. Therefore, it is preferred
that the carrier substrate has a corresponding flexibility.
In the preferred embodiment shown in fig. 6, this is
achieved by means of providing the carrier substrate as
a weft. Preferably, the material of the weft is glass, pro-
vided as glass fibres, or any suitable polymer, provided
as threads or fibres connected into a weft-like design.
Furthermore, the web 8 may be provided with an adhe-
sive, such as a glue, on either or both of its opposite large
sides, in order to provide for easy and ready attachment
and adhesion to the underlying body 2.

[0051] With reference now also to fig. 7, the invention
includesthe idea of providing the web 8 in an intercalating
manner between individual layers 25 or windings of paper
of the body 2. This is achieved during the winding of the
paper when forming said body 2. During the last, or first
depending on the direction of winding, turns of the wind-
ing operation, the web 8 is wound together with the paper.
Where the winding of the paper ceases a few extra turns
of the web are provided on the periphery of the body in
order to provide for a good outer protection. However,
also the intercalated turns of the web 8 will add to the
water barrier effect and will provide for extra safety in
case of physical damage on the outer layers of the water
barrier 3.

[0052] The provision of the water barrier 3 as a web or
atape is, above all, advantageous from a manufacturing
and maintenance point of view, since it makes it easy to
apply the barrier 3 onto the body 2 both during operation
and during retro-fit thereof on already existing insulation
elements 1. It also facilitates the provision of the water
barrier 3 on specific, separate locations on the body 2,
aswellas anincorporation of the barrier 3 inside the body
2, as exemplified by the winding procedure described
above. A water barrier 3 applied as a tape attached to
the outer surface of said body 2 by means of an adhesive
such as a glue, may, though partly depending on the
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character of the adhesive, also be removed at a later
stage by a unwinding procedure, if for some reason de-
sired.

[0053] Fig.2showsasecond embodimentofabushing
with an insulating element 12 according to the invention.
In this case, also the inner periphery of the body 2 is
provided with a water barrier 13 apart from the water
barrier 3 provided on the outer periphery thereof. This
might be a preferred solution in those cases when the
conductor 4 is fitted into the body 2 at a later stage than
during the production of the latter, and where there might
be a risk of absorption of water through the inner periph-
ery during storing and transportation of the insulation el-
ement 1 prior to the insertion of the conductor 4. A cross
section of the body 2 provided with the outer water barrier
3 and the inner water barrier 13 is shown in fig. 5. Pref-
erably, the barrier 13 is of similar design and applied in
asimilar way as the outer water barrier 3 disclosed earlier
with regard to the embodiment of fig. 1 and further shown
in figs. 6 and 7.

[0054] Fig. 3 shows a further alternative embodiment
of a bushing with an electric insulation element 14 ac-
cording to the invention. In this embodiment, the electric
insulation element comprises an outer tubular insulator
15 provided around and with a certain distance to the
conductor 4. The insulation element 14 further comprises
an electrically insulating body 2 through which the con-
ductor 4 penetrates and in contact with said conductor
4. Said body 2 is provided with a water barrier 3 on the
outer periphery thereof, said water barrier 3 preferably
being of similar design and applied in a similar way as
the outer water barrier 3 disclosed earlier with regard to
the embodiment of fig. 1 and further shown in figs. 6 and
7. There is also provided a space 16 between the outer
periphery of said body 2-barrier 3 and the outer tubular
insulator 15, said space preferably being filled with an
insulating medium such as an insulating gas, preferably
SFg. The space is further delimited, in opposite ends
thereof, by a first end cover 17 formed by a flange cor-
responding to the flange 7 described earlier, and a sec-
ond end cover 18. Attached to the outside of the outer
tubular insulator 15 there is provided an outer tubular
element 19 with shreds 20 corresponding to the outer
tubular element 5 and shreds 6 disclosed with regard to
the embodiment of fig. 1.

[0055] The outertubularinsulator 15 comprises a body
of an electrically insulating material, preferably a poly-
mer, such as epoxy, preferably reinforced by fibres, for
example glass fibres. A water barrier 21 is provided on
the outer peripheral surface of said insulator 15, said wa-
ter barrier 21 preferably being of similar design as the
outer water barrier 3 disclosed earlier with regard to the
embodiment of fig. 1 and further shown in figs. 6 and 7.
There is also provided a water barrier 22 on the inner
peripheral surface of said insulator 15. Preferably, also
the inner water barrier 22 is of similar design as the outer
water barrier 3 disclosed earlier with regard to the em-
bodiment of fig. 1 and further shown in figs. 6 and 7, but
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of course with duly regard taken to the fact that it is at-
tached to the inner peripheral surface of said insulator
15. The main purpose of the water barriers 21 and 22 on
the outer tubular insulator 15 is to further prevent water
from reaching the body 2 of wounded paper. However,
if the outer tubular insulator 15 itself is of water-absorbing
character, said barriers 21, 22 may as well have as their
purpose to prevent water from being absorbed by said
outer tubular insulator 15 itself.

[0056] Itshould be understood that the above descrip-
tion of preferred embodiments has been made in order
to exemplify the invention, and that alternative solutions
will be obvious for a person skilled in the art, however
without departing from the scope of the invention as de-
fined in the appended claims supported by the descrip-
tion and the drawings.

[0057] For example, the web 8 may be applied to an
outer surface of the body 2 with the carrier substrate 11
turned away, in an outward direction, from said body 2.
However, it should be obvious that also the reversed po-
sition is conceivable.

[0058] Itshould also be noted that, during solidification,
or curing of the water barrier web, more precisely the
solidification of the matrix in which said particles are dis-
tributed, a pressure should be applied to the body cov-
ered by the web in order to prevent inclusions of air or
gas from remaining in the material. Such pressure may
be of a mechanical nature.

Claims

1. An electric insulation element (1, 14) comprising;
a body (2, 15) that comprises a water absorbing,
electrically insulating material; and a water barrier
(3, 13, 21, 22) attached to said body (2, 15), char-
acterised in that said water barrier (3, 13, 21, 22)
is formed by a web (8) attached to said body (2, 15).

2. An electric insulation element according to claim
1, characterised in that said water barrier (3, 13,
21, 22) is attached onto an outer surface of said body
(2, 15).

3. An electric insulation element according to claim
1 or 2, characterised in that said water absorbing,
electrically insulating material is arranged as a plu-
rality of layers (25) of said material overlapping each
other, and that said water barrier (3, 13, 21, 22) is
arranged between at least two of said layers (25).

4. An electric insulation element according to claim
3, characterised in that said water absorbing, elec-
trically insulating material comprises a web wound
to the shape of a tube, and that said water barrier
web (8) is located between individual windings (25)
of said tube in the region of a surface thereof.
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5. An electric insulation element according to claim
4, characterised in that said surface is the outer
peripheral surface of said tube.

6. An electric insulation element according to claim
4, characterised in that said surface is the inner
peripheral surface of said tube.

7. An electric insulation element according to any
one of claims 1-6, characterised in that said web
(8) comprises a plurality of particles (9) of a water
impermeable material carried by a carrier substrate
(12).

8. An electric insulation element according to claim
7, characterised in that said particles (9) are flake-
shaped.

9. An electric insulation element according to claim
8, characterised in that said flake-shaped particles
(9) present a main extension plane that is parallel
with the main extension plane of the web (8).

10. An electric insulation element according to claim
8 or 9, characterised in that at least some of said
flake-shaped particles (9) are arranged in an over-
lapping relation to each other.

11. An electric insulation element according to any
one of claims 7-10, characterised in that said par-
ticles (9) comprise an inorganic material.

12. An electric insulation element according to any
one of claims 7-11, characterised in that said par-
ticles (9) comprise mica.

13. An electric insulation element according to any
one of claims 7-12, characterised in that said body
(2, 15) comprises an impregnating material in which
said water absorbing, electrically insulating material
is embedded, and that said carrier substrate (11) is
made of a material aptto adhere to saidimpregnating
material.

14. An electric insulation element according to any
one of claims 7-15, characterised in that said car-
rier substrate (11) comprises a weft onto which said
particles (9) are attached.

15. An electric insulation element according to claim
any one of claims 7-14, characterised in that said
particles (9) are carried by and dispersed in a poly-
mer matrix (10).

16. An electric insulation element according to claim
15, characterised in that said body (2, 15) com-
prises an impregnating material in which said water
absorbing, electrically insulating material is embed-



13 EP 1953771 A1 14

ded, and that said matrix (10) comprises the same
material as said impregnating material.

17. An electric insulation according to any one of
claims 1-16, characterised in that said water ab-
sorbing, electrically insulating material comprises
paper.

18. An electric insulation according to any one of
claims 1-17, characterised in that said water ab-
sorbing, electrically insulating material is impregnat-
ed with a polymer.

19. Abushingforan electrical device, characterised
in that it comprises an electric insulation element
(1) according to any one of claims 1-18.

20. A method of producing an electric insulation el-
ement comprising a body (2, 15) that comprises a
water absorbing, electrically insulating material,
comprising the step of

- providing said body (2, 15) with a water barrier
(3, 13, 21, 22), characterised in that the water
barrier (3, 13, 21, 22) is provided as a web (8)
that is attached to said body (2, 15).

21. A method according to claim 19, characterised
in that said web (8) is attached onto an outer surface
of said body (2, 15).

21. A method according to claim 19 or 20, charac-
terised in that said water absorbing, electrically in-
sulating material is arranged as a plurality of layers
(25) of said material overlapping each other, and that
said water barrier (3,13, 21, 22) is arranged between
at least two of said layers (25).

22. A method according to claim 21, characterised
in that said water barrier (3, 13, 21, 22) is arranged
between at least two of said layers (25) in the region
of an outer surface of said body (2, 15).

23. A method according to any one of claims 20-22,
characterised in that said body (2, 15) is formed
by wounding a web (8) of said water absorbing, elec-
trically insulating material to the shape of atube, and
that said water barrier (3, 13, 21, 22) web (8) is ar-
ranged between individual windings of said tube in
the region of a surface thereof.

24. A method according to claim 23, characterised
in that said water barrier (3, 13, 21, 22) web (8) is
wound together with said web (8) of said water ab-
sorhing, electrically insulating material.

25. A method according to claim 23 or 24, charac-
terised in that said surface is the outer peripheral
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surface of said tube.

26. A method according to claim 23 or 24, charac-
terised in that said surface is the inner peripheral
surface of said tube.

27. A method according to any one of claims 20-26,
characterised in that said web (8) is formed by ap-
plying a plurality of flake-shaped particles (9) of a
water impermeable material to a carrier substrate
(12).

28. A method according to claim 27, characterised
in that, during the formation of said web (8), said
particles (9) are embedded in a polymer matrix (10).

29. A method according to claim 28, characterised
in that said polymer matrix (10) is partially solidified
when presentin said web (8), and fully solidified after
attachment of said web (8) to said body (2, 15).

30. A method according to claim 29, characterised
in that said polymer matrix comprises a thermoset-
ting resin, partly hardened during web (8) prepara-
tion and finally hardened when said web (8) has been
attached to said web (8).
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