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(54) An electric insulator surface protection element, and an electric insulator provided therewith

(57) An electric insulator comprising an electrically
insulating body (4). The insulator is provided with a sur-
face protection element (7) that comprises a second body
(7) comprising a hydrophobic material, said hydrophobic
material being arranged so as to be successively depos-
ited onto a surface of said electrically insulating body (4).
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Description

TECHNICAL FIELD

�[0001] The present invention relates to an electric in-
sulator surface protection, as well as in electric insulator
provided therewith, said electric insulator also compris-
ing an electrically insulating body.
�[0002] The insulator may be a line insulator, an appa-
ratus insulator, such as a cable termination, or a support
insulator, such as station post. Accordingly, a wide range
of insulators are within the scope of protection applied for.
�[0003] Typically, the insulator is a medium voltage or
high voltage insulator, wherein medium voltage is re-
ferred to as voltages in the range of 1-36 kV, and high
voltage is referred to as voltages above 36 kV. Thus, also
ultra high voltages, e.g. 800 kV are included.
�[0004] The invention is particularly relevant to insula-
tors arranged in such environments in which the insulat-
ing body thereof is subjected to a deposition of any kind
of particles on the outer surface thereof, and in which
there is such humidity conditions that moisture will also
be likely to deposit on said outer surface. Typically, but
not necessarily, such an environment is an outdoor en-
vironment.

BACKGROUND OF THE INVENTION

�[0005] It is well known that insulators arranged in out-
door environments are prone to be subjected to deposi-
tion of electrically conducting dust particles and the like
on the outer surfaces thereof, and that humid air and rain
will have a tendency of being deposited as a water film
on said outer surfaces. The presence of the dust particles
may promote the deposition and forming of the water
film. The particles and the water film may form a layer
that promotes the up-�coming of partial discharges that
will degrade the insulator surface, which can lead to me-
chanical or electrical failure of the insulator.
�[0006] It is also a fact that outer surfaces of insulators,
though they might be provided with a hydrophobic sur-
face layer, with time will become less hydrophobic and
eventually will present hydrophilic properties if not regu-
larly treated or exchanged. Such hydrophilic properties
will, off course, further promote the formation of a water
film on said surfaces, thereby increasing the risk of having
partial discharges or electric arcs.

THE OBJECT OF THE INVENTION

�[0007] It is an object of the present invention to present
a surface protection element by means of which a sus-
tained, long term protection of a surface of an electrically
insulating body of an insulator will be permitted. The sur-
face protection element shall contribute to decreasing
the formation of a water film on the surface of the insulator
by providing and maintaining hydrophobic properties to
said surface.

�[0008] It is also an object of the invention to present
an insulator provided with such a surface protection el-
ement.

SUMMARY OF THE INVENTION

�[0009] The object of the invention is achieved by
means of the initially defined surface protection element,
characterised in that it comprises a body that comprises
a hydrophobic material, said hydrophobic material being
arranged so as to be successively drained off from said
body. Preferably the hydrophobic material is drained off
in a liquid state. Liquid is referred to as being able to flow,
though only slowly, or diffuse, or creep, preferably within
a given temperature range corresponding to the temper-
ature range to which the element is assumed to be sub-
jected during use thereof in its operative position. The
liquid property of the hydrophobic material may be inher-
ent or generated as a result of exterior affection, � for ex-
ample due to subjection to a liquid such as water, possibly
rain water. Preferably, the viscosity of said material is
low enough for permitting a well distributed covering of
a surface of an electrically insulating body, and high
enough for resulting in a slow deposition and retention
of the material on said insulating body. Successive drain-
ing is referred to as continuous, continual or repeated
draining over a long term period, preferably more than a
year. Accordingly, the draining should be a slow process,
by which the hydrophobic material slowly bleeds off from
said body of the protection element. The draining may
be a continuous process generated as a result of inherent
properties of the material of said body or as a result of
the design thereof. It should be understood that the hy-
drophobic material may comprise the same material as
the one that constitutes the body from which it is drained,
but be in a liquid state while the remaining part of said
body is in a solid state. Thereby, a kind of self-�depositing
protection element is provided for. When emptied on its
liquid parts, such a body may be replaced by a new one.
As an alternative, the body from which the liquid hydro-
phobic material is drained off may comprise any kind of
container, possibly made of a different material than that
of the hydrophobic material, and provided with any kind
of outlet means that permits continuous or repeated
draining or leakage of the hydrophobic material from said
body. Such a container may either replaced by a new
one or be refilled with hydrophobic material when the
hydrophobic material initially contained therein has been
consumed or is close to being consumed. The surface
protection element should be positioned where the hy-
drophobic material drained off from it will be able of
spreading on a target surface of an electrically insulating
body of an electric insulator, thereby contributing to the
provision or maintenance of a hydrophobic property of
said surface.
�[0010] According to a preferred embodiment, said hy-
drophobic material is a silicone-�based, or at least sili-
cone-�containing, material. Silicone has the advantage of
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conferring hydrophobic properties to those compositions
that it forms part of. Therefore, the provision of a certain
amount of silicone in the material that is to form the hy-
drophobic material is preferred.
�[0011] Preferably, said hydrophobic material compris-
es a silicone oil. The silicone oil will have the advantage
of being in a liquid state, thereby permitting the draining
thereof from the body of the surface protection element
as well as a good spreading of thereof onto a target sur-
face of an electrically insulating body.
�[0012] According to a preferred embodiment, said
body comprises a solid material that is UV-�degradable,
whereby at least a part of said hydrophobic material will
drain off from said body when the latter is subjected to
UV radiation. By the aid of this feature, a repeated self-
draining of the surface protection element upon subjec-
tion of the body in question to UV-�radiation will be
achieved. The problem of achieving self-�deposition in en-
vironments in which UV radiation exists, is thereby
solved. A silicone- �based elastomer will exhibit such prop-
erties and is therefore preferred.
�[0013] According to an alternative embodiment, said
body of the surface protection element comprises a solid
material in which at least a part of the hydrophobic ma-
terial that is to be drained off from said body is housed
in a liquid state. In the case of a body comprised by a
solid silicone- �based elastomer, from which a silicone oil
is drained, the silicone oil may be there as a result of a
production process or as a result of a chemical reaction
like the one described above with reference to UV- �radi-
ation. As explained earlier, the solid body containing said
hydrophobic material may, as an alternative, be of other
composition than the hydrophobic material and may be
provided with one or more outlets for the draining of the
hydrophobic material from the latter.
�[0014] The object of the invention is also achieved by
means of an electric insulator comprising an electrically
insulating body, said insulator being characterised in that
it is provided with surface protection element that com-
prises a second body comprising a hydrophobic material,
said hydrophobic material being arranged so as to be
successively deposited onto a surface of said electrically
insulating body. Preferred embodiments of the invented
insulator comprises the preferred embodiments of the
surface protection element previously described. The
electrically insulating body may comprise a ceramic or
any polymer material suitable for the application. It may
be form a line insulator, carrying an electric power trans-
mission or distribution line, or an apparatus insulator,
such as an insulator of an electric breaker, a bushing or
a cable termination, or a support insulator, such as a
station post. The surface of the electrically insulating
body may be provided with a glaze or any surface layer
for the improvement of its durability and functionality.
�[0015] Preferably, said second body forms a solid
body. The solid body should be located close to or even
in contact with the electrically insulating body in order to
promote the transfer of the hydrophobic material to the

latter.
�[0016] Preferably, said second body comprises a solid
material that is UV-�degradable, whereby at least a part
of said hydrophobic material, which is to be deposited
onto the electrically insulating body, is formed during UV-
degradation of said second body in its operative position.
�[0017] According to an alternative embodiment, said
second body comprises a solid material in which at least
a part of the hydrophobic material that is to be deposited
onto the electrically insulating body, is housed in a liquid
state.
�[0018] As already mentioned, it is preferred that said
second body be located close to the electrically insulating
body when the insulator is in an operative position.
�[0019] Preferably, said second body is located above
the electrically insulating body, or at least a part thereof,
when the insulator is in an operative position. Thereby,
the gravitational force will contribute to a distribution of
the hydrophobic material onto the surface of the electri-
cally insulating body.
�[0020] It is preferred that said second body is provided
with attachment means in order to be attached to said
electrically insulating body or to an element adjacent to
said electrically insulating body. Preferably, the second
body has a rotational symmetry such that it will permit a
symmetric deposition of material onto the electrically in-
sulating body, in particular in those cases when the latter
is located below the surface protection element in the
operative position. It is presently preferred that the sec-
ond body be flexible, ring- �shaped, preferably with dis-
continuity in the circumferential direction, permitting it to
clipped onto a rod shaped element or the like. Alterna-
tively a helix- �shaped, flexible body is used, which is
wrapped around the element to which it is attached.
�[0021] Further features and advantages of the inven-
tion will be shown in the following detailed description of
a preferred embodiment of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

�[0022] The invention will now be described more in de-
tail with reference to the accompanying drawing on
which:�

Fig. 1 is a schematic side view of a line insulator
according to the invention, and

Fig. 2 is a perspective view of a ring-�shaped surface
protection element according to one embodiment of
the invention.

DETAILED DESCRIPTION OF THE INVENTION

�[0023] Fig. 1 shows an embodiment of an insulator 1
according to the invention. The insulator 1 shown in fig.
1 is a line insulator. The insulator 1 is suspended in a
steel rod 2 which, in its turn, is connected to a beam 3,
which might be connected to earth.
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�[0024] The insulator 1 comprises a plurality of insulat-
ing bodies 4 interconnected by interconnection pins or
the like (not shown). An overhead transmission or distri-
bution line 6 for electric power is suspended at an end
part or line holder 5 of the insulator 1. Thereby, the line
6 is electrically insulated from the beam 3 by means of
the insulator 1.
�[0025] Each of the insulating bodies 4 of the insulator
1 is mainly constituted by an electrically insulating mate-
rial such as porcelain or a polymer. Both thermosetting
and thermoplastic polymers are conceived as a suitable
polymer of said bodies 4.
�[0026] Above the insulating bodies 4 there is provided
a surface protection element 7. The surface protection
element 7 is attached to the rod 2 in which the insulator
1 is suspended. The surface protection element 7 com-
prises a solid body made of a silicone-�based material,
preferably silicone rubber. The body of silicone rubber of
the protection element 7 contains a predetermined
amount of silicone oil that will slowly be drained off from
the said body and be deposited onto the neighbouring
underlying insulating body 4. The draining will at least
partly be an effect of the gravitational force that the pro-
tection element 7 is subjected to. The length of the sili-
cone-�based molecules of said oil, determining the vis-
cosity thereof, is such that a prolonged, long-�term drain-
ing is provided for. A plurality of different molecule lengths
might be conceived in order to provide for a continuous
long term draining. As an alternative or supplement, dif-
ferent oils, i.e. oils of different compositions, might be
used in one and the same body, whereby the different
oils will drain with different rate, thereby also providing
for continuous long term draining.
�[0027] The solid silicone rubber body of the protection
element 7 is designed so as to be susceptible to a slow
degradation when subjected to UV radiation, whereby
silicone- �based molecules of shorter length than the mol-
ecules of the solid material are formed and whereby such
shorter molecules will define a liquid phase able of being
drained off from the body and deposited on the neigh-
bouring insulating body 4.
�[0028] The surface protection element 7 is formed so
as to be easily and readily attached to the rod 2. There-
fore, with reference to fig. 2, the protection element 7 has
a shape that promotes such attachment. In the embodi-
ment shown in fig. 2, the element 7 is of annular shape,
or ring-�shaped, with an attachment means formed by a
discontinuity 8 in its circumferential direction, which
makes it possible to bend open the ring to a horse-�shoe
shape and snap it onto the rod 2 or any similar element
onto which it may be attached. The protection element
may have other suitable designs for the purpose of per-
mitting rapid and easy attachment and removal thereof
to/�from a carrying element like the rod 2. For example
the protection element may be formed by a sheet or slip
that is to be wound onto the carrying element.
�[0029] The liquid hydrophobic phase, in this case the
silicone oil, shall have such a viscosity and such an af-

finity to the material of the insulating bodies that it tends
to spread on the surface of the latter. The viscosity and
composition of the liquid phase may preferably be such
that the liquid phase also continues to spread to insulating
bodies further down the line of those bodies 4. There
might be provided further surface protection elements
between individual insulating bodies 4 further down the
line of the insulating bodies 4, depending on the ability
of the liquid phase to spread to further insulating bodies
and on the number of insulating bodies in a specific ap-
plication. Preferably, the number and positioning of such
further surface protection elements is adapted to guar-
antee that each insulating body in a chain of insulating
bodies is sufficiently covered and protected by the liquid
hydrophobic phase drained from those protection ele-
ments. For outdoor applications, like the electric power
overhead line insulator of the present embodiment, it is
assumed that the spreading of the liquid hydrophobic
phase is promoted by weather phenomena such as rain
or snow that is deposited on the drained phase.
�[0030] It should be understood that the invention only
have been described by way of example and that further
embodiments will be obvious for a person skilled in the
art, however without departing from the scope of protec-
tion as defined by the annexed patent claims, supported
by the description and the drawing. For example, the sur-
face protection element may be formed by one of a plu-
rality of electric insulation bodies of an insulator, said
protection element then being arranged so as to deposit
a liquid phase of hydrophobic material onto one or more
of the other insulating bodies of the insulator.

Claims

1. An electric insulator surface protection element (7),
characterised in that it comprises a body (7) that
comprises a hydrophobic material, said hydrophobic
material being arranged so as to be successively
drained off from said body (7).

2. An electric insulator surface protection element ac-
cording to claim 1, characterised in that said hy-
drophobic material is a silicone-�based material.

3. An electric insulator surface protection element ac-
cording to claim 1 or 2, characterised in that said
hydrophobic material comprises a silicone oil.

4. An electric insulator surface protection element ac-
cording to any one of claims 1-3, characterised in
that said body (7) comprises a solid material that is
UV-�degradable, whereby at least a part of said hy-
drophobic material will drain off from said body (7)
when the latter is subjected to UV radiation.

5. An electric insulator surface protection element ac-
cording to any one of claims 1-4, characterised in
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that said body (7) comprises a solid material in which
at least a part of the hydrophobic material that is to
be drained off from said body (7) is housed in a liquid
state.

6. An electric insulator comprising an electrically insu-
lating body (4), said insulator being characterised
in that it is provided with a surface protection ele-
ment (7) that comprises a second body (7) compris-
ing a hydrophobic material, said hydrophobic mate-
rial being arranged so as to be successively depos-
ited onto a surface of said electrically insulating body
(4).

7. An electric insulator according to claim 6, charac-
terised in that said second body (7) forms a solid
body.

8. An electric insulator according to claim 6 or 7, char-
acterised in that said hydrophobic material is pro-
vided so as to be drained off from said second body
(7).

9. An electric insulator according to any one of claims
6-8, characterised in that said hydrophobic mate-
rial is a silicone-�based material.

10. An electric insulator according to any one of claims
6-9, characterised in that said hydrophobic mate-
rial comprises a silicone oil.

11. An electric insulator according to any one of claims
6-10, characterised in that said second body (7)
comprises a solid material that is UV-�degradable,
whereby at least a part of said hydrophobic material,
which is to be deposited onto the electrically insulat-
ing body (4), is formed during UV- �degradation of said
second body (7) in its operative position.

12. An electric insulator according to any one of claims
6-11, characterised in that said second body (7)
comprises a solid material in which at least a part of
the hydrophobic material that is to be deposited onto
the electrically insulating body (4), is housed in a
liquid state.

13. An electric insulator according to any one of claims
6-12, characterised in that said second body (7) is
located close to the electrically insulating body (4)
when the insulator is in an operative position.

14. An electric insulator according to any one of claims
6-13, characterised in that said second body (7) is
located above the electrically insulating body (4)
when the insulator is in an operative position.

15. An electric insulator according to any one of claims
6-14, characterised in that said second body (7) is

provided with attachment means (8) in order to be
attached to said electrically insulating body (4) or to
an element adjacent to said electrically insulating
body (4).
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