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TRANSFORMER

(57)  The present disclosure relates to structure of a
coil, a method of winding a coil and a transformer. The
present invention also relates to a method for production
of the medium voltage instrument transformer primary
coils insulation.

A method of winding a coil comprising steps of wind-
ing a layer of a wire on an insulation other than epoxy
resins such that the layer of the wire pushes an excess
adhesive towards an edge of the coil and placing the layer
of insulation on the layer of the wire, wherein steps a) and
b) are performed at least once.

A coil suitable for being used in transformers com-
prising at least one layer of a wire, wherein the wire ends
with a terminal on each end, wherein the terminal is
placed such that it may be connected to, at least two
layers of an insulation, wherein the layer of the wire is
placed between two of the at least two layers of the
insulation, wherein the layer of insulation is a tape with
one or both sides coated with an adhesive comprising a
carrier, preferably a film, even more preferably made of
PET, PVC, PP, PEN, paper or paper composite, adhesive
layers, preferably acrylic, silicone or rubber, or the insu-
lation is thermally activated adhesive tape, or the layer of
insulation is an adhesive tape.

A transformer comprising a first coil, a second coil
and a core placed inside of the at least two coils, wherein
the first coil is the coil according to the present invention,
and preferably the second coil is also the coil according to
the present invention.

METHOD OF WINDING A COIL, COIL SUITABLE FOR BEING USED IN TRANSFORMERS AND
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to structure of a
coil, a method of winding a coil and a transformer. The
present invention also relates to a method for production
of the medium voltage instrument transformer primary
coils insulation.

BACKGROUND

[0002] Standard medium voltage transformers are in-
sulated with a PET film or PET laminates e.g. Mylar, DPF
or Trivolton. After a primary coil is wound, it is assembled
in a mold with other parts of the voltage transformer and
subsequently overcast with a silica-filled epoxy in an
automatic pressure gelation process. This method
causes some issues. A scrap rate can be quite high
because formation of voids and defects between the
PET filminsulation is inevitable. This is particularly critical
for higher voltage ratings, e.g., 36 kV. What is more the
automatic pressure gelation is a high temperature pro-
cess, characterized by considerable energy consump-
tion. A production line requires many heavy and expen-
sive molds, and the epoxy resin is irritating to the per-
sonnel.

[0003] Document EP3968345A1 discloses a primary
coil suitable to use in a transformer and a method for
manufacturing a primary coil suitable to use in a trans-
former. A primary coil suitable to use in a transformer
comprising a primary winding bobbin on which alayer of a
primary winding and at least one layer, preferably a fixed
number of 1 to 3 layers, of an interlayer insulation material
are wound alternately, wherein the interlayer insulation
material and the primary winding are impregnated with an
epoxy, wherein the interlayer insulation material is a
nonwoven material or a crepe paper.

[0004] Inthe priorart, a standard structure of the coil for
the medium voltage instrument transformers consists of
number of layers of windings and an insulation material
which are assembled in an alternate manner. Manufac-
turing of such coil starts with wrapping of few layers of the
insulation material around a cylindrical core. The insula-
tion material has porous structure, and it is usually made
form crepe paper. Next a layer of the winding made of a
thin wire is wrapped over the insulation layer. Subse-
quently several insulation and winding layers are wound
one over another. Finally, a certain number of insulation
material alone and a semiconductive screen is wrapped.
Such prepared coil is later impregnated with the epoxy
resin under vacuum conditions. Such coil is cured at
elevated temperature which results in creation of a solid
composite material consisting of the impregnated porous
material and winding wire.

[0005] Such technique of a coil manufacturing has
number of disadvantages. It requires application of the
epoxy resins which contain compounds having negative
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impact on the human health (e.g. anhydrites). The resin
impregnation and curing process requires significant
effortand consumes alot of energy. Before impregnation,
all the coils need to be assembled in molds which must be
clean. The impregnation process mustbe performed very
carefully otherwise remaining voids in the composite will
become the source of partial discharges and finally the
product will be scrapped. Subsequent curing process
demands energy, and itis time consuming. The coil made
of thermosetting material is very difficult to recycle.

SUMMARY OF THE DISCLOSURE

[0006] The object of the invention is to eliminate epoxy
from the transformers production process.

[0007] According to a first aspect of the present inven-
tion there is provided a method of winding a coil compris-
ing steps of:

a) Winding a layer of a wire on an insulation other
than epoxy resins such that the layer of the wire
immerses in an adhesive and pushes an excess
adhesive towards both sides of the wire;

b) Placing the layer of insulation on the layer of the
wire;

wherein steps a) and b) are performed at least once.
[0008] Inone of the embodiments of the invention after
step a) a step c) is performed during which the rest,
toward the at least one edge of the coil, of the layer of
insulation on which the layer of wire is wound is filled such
that the height of the coil, after step c), is approximately
even, preferably it is filled with an additional insulation or
by winding a dielectric string with a diameter which
matches the diameter of the wire.

[0009] In one embodiment before step b) a step d) is
performed during which thin sheet of a semiconductive
tape or a conductive, preferably metallic, tape or a wire is
placed on the layer of insulation, on the atleast one edge
ofthe coil, such that the atleast part of the semiconductor
tape extends beyond the edge of the coil, wherein pre-
ferably the semiconductive tape is a semiconductive
crepe paper or a semiconductive synthetic tape or a
conductive, preferably metallic, tape or a wire.

[0010] In yet another embodiment the layer of insula-
tion (2) is a tape with one or both sides coated with an
adhesive comprising

a carrier, preferably a film, even more preferably
made of PET, PVC, PP, PEN, paper or paper com-
posite,

adhesive layers, preferably acrylic, silicone or rub-
ber, or

the layer of insulation is a thermally activated adhe-
sive tape and during placing of the insulation a heatis
applied to the insulation before step b), after step b)
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or both, or
the layer of insulation is an adhesive tape.

[0011] In one embodiment the layer of insulation is
placed during step b) such that it forms a layer structure,
a brick wall structure or an overlapped structure.
[0012] Inone of the embodiments before step a) a step
e) is performed during which the layer of insulation is
placed on a bobbin.

[0013] Inyetanotherembodiment every nextstep a)is
performed such that the layer of wire is shorter than the
layer of wire wound during previous step a).

[0014] According to a second aspect of the present
invention there is provided a coil suitable for being used in
transformers comprising:

atleastone layer of a wire, wherein the wire ends with
a terminal on each end, wherein the terminal is
placed such that it may be connected to,

at least two layers of an insulation, wherein the layer
of the wire is placed between two of the at least two
layers of the insulation,

wherein the layer of insulation is a tape with one or
both sides coated with an adhesive comprising

a carrier, preferably a film, even more preferably
made of PET, PVC, PP, PEN, paper or paper com-
posite,

adhesive layers, preferably acrylic, silicone or rub-
ber, or

the layer of insulation is thermally activated adhesive
tape, or

the layer of insulation is an adhesive tape.

[0015] In one embodiment a thickness of the layer of
the insulation is 10-300 pm.

[0016] Inone of the preferred embodiments a distance
between the layers of the wire is 20-300 pm.

[0017] The layer of insulation on which the layer of the
wire is wound is filled toward the at least one edge of the
coil such that the height of the layer of the wire is approxi-
mately even, preferably itis filled on the at least one edge
with an additional insulation or with a layer of a dielectric
string with a diameter which matches the diameter of the
wire.

[0018] In one embodiment a thin sheet of a semicon-
ductive tape or a conductive, preferably metallic, tape ora
wire is placed on the atleast one layer of the insulation, on
the at least one edge of the coil, such that the at least part
of the semiconductor tape extends beyond the edge of
the coil, wherein preferably the semiconductive tape is a
semiconductive crepe paper or a semiconductive syn-
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thetic tape.

[0019] In one of the embodiments comprises a bobbin
near the portion of the coil which is closest to the center of
the caoil.

[0020] According to a third aspect of the present in-
vention there is provided a transformer comprising a first
coil, a second coil and a core placed inside of the at least
two coils, wherein the first coil is the coil according to the
present invention, and preferably the second coil is also
the coil according to the present invention.

[0021] In one embodiment the transformer the core
and the at least two coils, the first coil and the second
coil, are placed within a dielectric shell, preferably made
from SMC, BMC or thermoplastic material.

[0022] In one of the preferred embodiments compris-
ing an additional dielectric material layer to protect from a
flashover between the terminal and the screen surround-
ing the coil formed from at least one thin sheet of a
semiconductive tape placed on the at least one layer
of the insulation, on the at least one edge of the coil.
[0023] In one embodiment the transformer is placed
within a conductive shell, preferably made of metal.
[0024] In one of the embodiments comprises a bush-

ing.
ADVANTAGES OF THE INVENTION

[0025] Accordingto a presentinvention a production of
transformers is much easier, faster, less expensive, sus-
tainable and safe. Production doesn’t require molds,
resulting in more storage space. Eliminating casting im-
proves production safety and reduces energy consump-
tion of the production process. Heat processes are lim-
ited or completely eliminated. Eliminating the epoxy from
a product improves sustainability and makes the product
eco-friendly and safe for the production line operators.
[0026] The present invention improves a partial dis-
charge performance, resulting in enhanced lifetime and
reliability. Winding the one layer of insulation results in
better control over the quality of its performance than
when the entire coil is impregnated. The occurrence of
partial discharges which can lead to insulation degrada-
tion is reduced. Modular construction makes the assem-
bly easy. Most of the parts can be directly reused, and
copper (inthe case of the layer of wire made from copper)
can be easily extracted what makes this invention recycl-
able. The majority of elements produced from eco-
friendly, recyclable materials such as thermoplastics.
New technology causes reduction of the weight.

[0027] Replacing the porous insulation material and
the epoxy resin by the double-sided or single-sided ad-
hesive tape eliminates the complex impregnation and
curing processes. The adhesive tapes are solids and do
not procure any health and safety hazards typical for
liquid chemicals. They are usually made of thermoplas-
tics materials which can be recycled. Elimination of im-
pregnation and curing process would also significantly
shorten the manufacturing process.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The disclosure will now be discussed with re-
ference to the figures, in which:

Figure 1 depicts a schematic cross-section view of a
medium voltage instrument transformer coil as
known in the prior art,

Figure 2 depicts possible adhesive tape winding
patterns,

Figure 3 depicts schematics of a winding process,
with adhesive movement filling a void space at the
layer edge side, filling with adhesive tape,

Figure 4 depicts schematics of the winding process,
with adhesive movement filling the void space at the
layer edge side, filling with dielectric string,

Figure 5 depicts a winding where an adhesive has
not reached a top area between wires,

Figure 6 depicts a winding where an adhesive has
reached a top area between wires,

Figure 7 depicts a medium voltage transformer ar-
rangement with a wrapped adhesive tape insulated
primary coil module is presented, fitted with a di-
electric shell,

Figure 8 depicts a medium voltage transformer ar-
rangement with a wrapped adhesive tape insulated
primary coil module is presented, fitted with a con-
ductive shell.

DETAILED DESCRIPTION OF THE DISCLOSURE

[0029] For a proper understanding of the disclosure, in
the detailed description below corresponding elements
or parts of the disclosure will be denoted with identical
reference numerals in the drawings.

[0030] The present invention discloses a method of
winding a coil comprising steps of:

a) winding a layer of a wire 1 on an insulation 2 other
than epoxy resins such that the layer of the wire 1
immerses in an adhesive and pushes an excess 5
adhesive towards both sides of the wire 1,

b) placing the layer of insulation 2 on the layer of the
wire 1,

wherein steps a) and b) are performed at least once.

[0031] In the present embodiment the layer of insula-
tion 2 is a tape with one or both sides coated with an
adhesive comprising a carrier and adhesive layers. The
carrier 2a is preferably a film, even more preferably is
made of PET, PVC, PP, PEN, paper or paper composite.
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Adhesive layers 2b are preferably acrylic, silicone or
rubber. In another embodiment the layer of insulation 2
is thermally activated adhesive tape. In this case during
placing the insulation 2, a heat is applied to the insulation
2 before step b), after step b) orin different example of the
invention - both. In another embodiment of the invention,
the layer of insulation 2 is an adhesive tape which con-
sists only of the adhesive layer. In this embodiment the
layer of insulation 2 is a type of a transfer tape.

[0032] Winding the layer of the wire on the insulation
results in immersing wire 1 in the above-mentioned ad-
hesive. The excess of adhesive is pushed towards both
sides ofthe wire 1. Inthe case of winding afirstlayer of the
wire 1, the excess adhesive is pushed towards both sides
of the wire 1, where a first side is directed into an edge of
the coil. In the case of multiply layers of the wire 1, the
excess adhesive is also pushed towards another layer of
the wire 1. The adhesive layer 2b should completely fill
any voids found between the layer of the insulation 2 and
the wire 1. That is of particular importance when con-
sidering the edge of the layers of the wire 1 - itis an area of
high electric field and must be free of defects.

[0033] In different embodiment of the invention, after
step a) a step c) is performed during which the rest,
toward the at least one edge of the coil, of the layer of
insulation 2 on which the layer of wire 1 is wound is filled
such that the height of the coil, after step c), is approxi-
mately even. Preferably it is filled with an additional
insulation 2c or by winding a dielectric string 7 with a
diameter which matches the diameter of the wire 1. As the
layer of the wire 1is wound the excess 5 adhesive forms a
movement-a "wave", that travels in front of the layer of the
wire 1. This movement, excess 5 adhesive, finally fills the
potentially void space at the layer of the wire 1 edge, as it
is shown in Fig. 3 and 4. The adhesive makes the winding
process very easy, since it fixes the layer of the wire 1
turns and prevents any sliding or misalignments. This
excess 5 adhesive can be in different embodiments any
thermoplastic material.

[0034] There are several adhesive layers 2b winding
patterns possible, as shown in the Fig. 2. In other embo-
diment of the invention the layer of insulation 2 is placed
during step b) such that it forms a layer structure - 2a on
the Fig. 2, a brick wall structure - 2b on the Fig. 2, or an
overlapped structure - 2¢ on the Fig. 3. For the simplicity
of this disclosure all examples show the layer structure.
[0035] Indifferentembodiment of the invention, before
step b) a step d) is performed during which thin sheet of a
semiconductive tape 6 or a conductive, preferably me-
tallic, tape or a wire is placed on the layer of insulation 2,
on the at least one edge of the coil, such that the at least
part of the semiconductor tape 6 extends beyond the
edge of the coil, wherein preferably the semiconductive
tape 6 is a semiconductive crepe paper or a semicon-
ductive synthetic tape or a conductive, preferably metal-
lic, tape or a wire. The parts of the semiconductive tape 6
that extend beyond the edge of the coil can be connected
galvanically together and grounded as itis shownin Fig. 3
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and 4. In this manner a grounded screen 4 is formed
around the coil, which can be used as a separate module.
[0036] In other embodiment of the invention wherein
every next step a) is performed such that the layer of wire
1is shorter than the layer of wire 1 wound during previous
step a). The quality and dielectric strength of an adhesive
interface between the edge of the layer of the wire 1 and
the edge of the grounded tape forming the grounded
screen 4 is critical. Essentially, the bottom layers of the
wire 1 are at lower potential than the top layers. Winding
the coil in a trapezoidal fashion, with longer bottom layers
with edges closer to the grounded screen 4 and shorter
top layers with edges further from the grounded screen,
as shown in Fig. 7 and Fig. 8 can yield best results.
[0037] It is important that the adhesive film layers 2b
are wound evenly, without any wrinkling where air could
be trapped. To achieve this once a layer of the wire 1 is
finished, the rest of the adhesive layer 2b towards the
edge should somehow be filled. It can be done by means
of adding an additional insulation 2¢ in the form of thin
strip of adhesive layer 2b as it is shown in Fig. 3, or by
means of adding a dielectric string 7, the diameter of
which matches the diameter of the wire 1 as itis shown in
Fig. 4.

[0038] In other embodiment of the invention before
step a) a step e) is performed during which the layer of
insulation 2 is placed on a bobbin 8 as it is seen on Fig 6
and 7.

[0039] This invention also discloses a coil suitable for
being used in transformers. Itis needed that the layers of
the insulation 2 which come to the contact with alayer of a
wire 1 will ensure that all voids around the wires 1 are
filled. This coil comprises at least one layer of the wire 1
and at least two layers of the insulation 2. The wire 1 ends
with a terminal on each end, wherein the terminal is
placed such that it may be connected to, and the layer
of the wire 1 is placed between two of the at least two
layers of the insulation 2. The layer of the wire 1 is
typically made from a copper, but it is known that the
wire 1 can be made from any metal and alloys or that the
wire 1 can be replaced with any conductor suitable for
winding.

[0040] In the prior art, seen on Fig. 1, it is known to
create coils consisting of layers of a wire PA2 and an
insulation PA3. Firstly, the layers of the insulation PA3 are
wrapped and then the layers of the wire PA2 are wrapped
over the layer of the insulation PA3. The insulation PA3 is
made from porous structure material. At the final stage,
the coil is impregnated with epoxy resin PA1. Such coil
alco comprises a screen PA4 and a core PA5. The pre-
sentinvention’s coil doesn’trequire use of the epoxy resin
which very often contains compounds having negative
impact on the human health and environment and elim-
inates time consuming process of impregnation and cur-
ing.

[0041] In one of the embodiments the layer of insula-
tion 2 is a tape with one or both sides coated with an
adhesive comprising a carrier 2a and adhesive layers 2b.
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The carrier 2a is preferably a film and even more pre-
ferably made of PET, PVC, PP, PEN, paper or paper
composite. Adhesive layers 2b are preferably acrylic,
silicone or rubber, or the insulation is thermally activated
adhesive tape. The tape film must be ensured by high,
defect free quality, ensuring high dielectric withstand.
The thickness of the tape can be typically between 10 -
200 wm. A distance between the layers of the wire 1 is
preferably 20-300pm. In another embodiment of the
invention, the layer of insulation 2 is an adhesive tape
which consists only of the adhesive layer. In this embodi-
ment the layer of insulation 2 is a type of a transfer tape.
[0042] The adhesive thickness is in one of the embodi-
ments between 10 - 150 wm, and it is best selected in
such a way thatitis optimized with regard to the diameter
of the coil wire. In the best solution, the adhesive layer 2b
should completely fill any voids found between the layer
of the insulation 2 and the wire 1. That is of particular
importance when considering the edge of the layers of
the wire 1. In other embodiment of the invention the layer
of insulation 2 on which the layer of the wire 1 is wound is
filled toward the at least one edge of the coil such that the
height of the layer of the wire is approximately even,
preferably it is filled on the at least one edge with the
additional insulation 2c¢ or with the layer of the dielectric
string 7 with the diameter which matches the diameter of
the wire 1.

[0043] In one embodiment of the invention, instead of
the last layer of the wire 1, a conductive/semiconductive
screen is placed.

[0044] In different embodiment of the invention a thin
sheet of a semiconductive tape 6 or a conductive, pre-
ferably metallic, tape or awire is placed on the atleastone
layer of the insulation 2, on the at least one edge of the
coil, such thatthe atleast part of the semiconductor tape 6
extends beyond the edge of the coil, wherein preferably
the semiconductive tape 6 is a semiconductive crepe
paper or a semiconductive synthetic tape or a conduc-
tive, preferably metallic, tape or a wire.

[0045] Asitis seenin Fig. 3 and 4, layers of the wire 1
wrapped on the surface of the adhesive layer 2b with
sufficient tension will push out the underlaying adhesive
layer 2b to the free space between them. This results in
immersion of the wires 1 in the adhesive layer 2b (glue)
and elimination of voids between them. Then next ad-
hesive layer 2b covering the wires 1 from top (also
applied with certain pressure) fills the remaining voids
and finally the completely free structure consisting of the
polymericfilmwires - carriers 2a, and adhesive layer 2bis
achieved.

[0046] It should be noted that in reality there is some
free space between wires 1 as shown in Fig. 5 and 6.
During a winding process the adhesive is pushed toward
edges as the excess adhesive 5 of the current winding
layer and toward adjacent wires 1. Usually also only the
bottom area 1’ between the wires 1 is filled with the
adhesive however it is possible, due to the greater force
used during the winding process or by means of greater
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amount of the adhesive used, that the adhesive will also
fill the top area 1" between the wires 1. In such cases it will
be sufficient that the carrier 2a will have only one adhe-
sive layer 2b since the adhesive will be able to insulate
adjacent wires 1.

[0047] In other embodiment of the invention the coil
comprises a bobbin 8 near the portion of the coil which is
closest to the center of the coil.

[0048] This invention also discloses a transformer 10
comprising at least two coils and a core 3 placed inside of
the at least two coils, where those coils are a first coil 14
and a second coil 15. The first coil 14 and the second coil
15 are the coils according to the presented invention.
[0049] In different embodiment of the invention the
core 3 and the at least two coils, the first coil 14 and
the second coil 15, are placed within a dielectric shell 9 as
it is shown in Fig. 7. The shell 9 is preferably made from
SMC, BMC or thermoplastic material. Material should
have sufficient dielectric strength.

[0050] The transformer 10 in differentembodiment has
a medium voltage screen 17 and a baseplate 16.
[0051] Indifferentembodiment of the invention, having
adielectric shell 9 requires adding an additional dielectric
material layer 11 to protect from a flashover between the
terminal and the screen 4 surrounding the coil formed
from at least one thin sheet of a semiconductive tape
placed on the at least one layer of the insulation 2, on the
atleast one edge of the coil. Additional dielectric material
layer 11 is to prevent an internal breakdown from the
medium voltage lead to the grounded screen 4. The
additional dielectric material layer 11 can be room tem-
perature cured silicone gel, polyurethane, or even silica
filled epoxy.

[0052] The transformer 10 is preferably placed, in one
of the embodiments, within a conductive shell 13, pre-
ferably made of metal asitis showninFig. 7. A conductive
shell 13 renders the voltage transformer 10 touch proof -
no electric field is present on the surface of the apparatus.
Such solutions are commonly used in GIS switchgears.
The shell 13 can be made from any conductive material,
such as metal sheets. It can also be made from a di-
electric material, coated with conductive paint or a layer
of metallization. If the conductive shell 13 arrangementis
considered, no additional secondary dielectric insulation
is required. However, in other embodiment of the inven-
tion, the transformer comprises a bushing 12. The bush-
ing 12 is needed to feed the medium voltage lead through
the grounded shell.

[0053] Legend:

1- wire
1’ - bottom area between wires
1" - top area between wires

2 - insulation
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2a - carrier

2b - adhesive layer

2c - additional insulation
3 - core

4 - screen

5 - excess adhesive

6 - semiconductive tape
7 - string

8 - bobbin

9 - dielectric shell

10 - transformer

11 - additional dielectric material layer
12 - bushing

13 - conductive shell

14 - first coll

15 - second coil

16 - baseplate

17 - medium voltage screen

Claims

1.

A method of winding a coil comprising steps of:

a) Winding a layer of a wire (1) on an insulation
(2) other than epoxy resins such that the layer of
the wire (1) immerses in an adhesive and
pushes an excess (5) adhesive towards both
sides of the wire (1);

b) Placing the layer of insulation (2) on the layer
of the wire (1);

wherein steps a) and b) are performed at least once.

The method of winding a coil according to claim 1,
wherein after step a) a step c) is performed during
which the rest, toward the at least one edge of the
coil, of the layer of insulation (2) on which the layer of
wire (1) is wound is filled such that the height of the
coil, after step c), is approximately even, preferably it
is filled with an additional insulation (2c) or by winding
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a dielectric string (7) with a diameter which matches
the diameter of the wire (1).

The method of winding a coil according to claim 1 or
2, wherein before step b) a step d) is performed
during which thin sheet of a semiconductive tape (6)
or a conductive, preferably metallic, tape or a wire is
placed on the layer of insulation (2), on the at least
one edge of the coil, such that the at least part of the
semiconductor tape (6) extends beyond the edge of
the coil, wherein preferably the semiconductive tape
(6) is a semiconductive crepe paper or a semicon-
ductive synthetic tape or a conductive, preferably
metallic, tape or a wire.

The method of winding a coil according to anyone of
claim 1-3, wherein the layer of insulation (2) is a tape
with one or both sides coated with an adhesive
comprising

a carrier (2a), preferably a film, even more pre-
ferably made of PET, PVC, PP, PEN, paper or
paper composite,

adhesive layers (2b), preferably acrylic, silicone
or rubber, or

the layer of insulation (2) is a thermally activated
adhesive tape and during placing of the insula-
tion (2) a heat is applied to the insulation (2)
before step b), after step b) or both, or

the layer of insulation (2) is an adhesive tape.

The method of winding a coil according to anyone of
claims 1-4, wherein the layer of insulation (2) is
placed during step b) such that it forms a layer
structure, a brick wall structure or an overlapped
structure.

A coil suitable for being used in transformers (10)
comprising:

at least one layer of a wire (1), wherein the wire
(1) ends with a terminal on each end, wherein
the terminal is placed such that it may be con-
nected to,

at least two layers of an insulation (2), wherein
the layer of the wire (1) is placed between two of
the at least two layers of the insulation (2),
wherein the layer of insulation (2) is a tape with
one or both sides coated with an adhesive com-
prising

a carrier (2a), preferably a film, even more
preferably made of PET, PVC, PP, PEN,
paper or paper composite,

adhesive layers (2b), preferably acrylic, si-
licone or rubber, or

the layer of insulation (2) is thermally activated
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10.

1.

12.

13.

14.

15.

adhesive tape, or
the layer of insulation (2) is an adhesive tape.

The coil according to claim 6, wherein a thickness of
the layer of the insulation (2) is 10-300 pum.

The coil according to claim 6 or 7, wherein a distance
between the layers of the wire (1) is 20-300 wm.

The coil according to any one of claims 6-8 wherein
the layer of insulation (2) on which the layer of the
wire (1) is wound is filled toward the atleast one edge
of the coil such that the height of the layer of the wire
(1) is approximately even, preferably it is filled on the
at least one edge with an additional insulation (2c) or
with a layer of a dielectric string (7) with a diameter
which matches the diameter of the wire (1).

The coil according to any one of claims 6-9 wherein
a thin sheet of a semiconductive tape (6) or a con-
ductive, preferably metallic, tape or a wire is placed
on the at least one layer of the insulation, on the at
leastone edge of the coil, such that the atleast part of
the semiconductortape (6) extends beyond the edge
of the coil, wherein preferably the semiconductive
tape (6) is a semiconductive crepe paper or a semi-
conductive synthetic tape or a conductive, preferably
metallic, tape or a wire.

The coil according to any one of claims6-10 wherein
comprises a bobbin (8) near the portion of the coil
which is closest to the center of the coil.

A transformer (10) comprising a first coil (14), a
second coil (15) and a core (3) placed inside of the
at least two coils, wherein the first coil (14) is the coll
according to claims 8-13, and preferably the second
coil (15) is also the coil according to claims 8-13.

The transformer (10) according to claim 12, wherein
the core (3) and the atleast two coils, the first coil (14)
and the second coil (15), are placed within a dielec-
tric shell (9), preferably made from SMC, BMC or
thermoplastic material.

The transformer (10) according to claim 12 or 13,
wherein comprising an additional dielectric material
layer (11) to protect from a flashover between the
terminal and the screen (4) surrounding the coil
formed from at least one thin sheet of a semiconduc-
tive tape placed on the at least one layer of the
insulation (2), on the at least one edge of the coil.

The transformer (10) according to any one of claims
12-14 wherein is placed within a conductive shell
(13), preferably made of metal.
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Europaisches
Patentamt

European i
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des brevets SHEETB EP 23 20 3573

Application Number

The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

1. claims: 1, 2, 6-9(completely); 4, 5, 11, 12(partially)

A method of winding a coil as defined in independent claim
1, further specifying that after step a) a step ¢) is
performed during which the rest, toward the at least one
edge of the coil, of the layer of insulation on which the
layer of wire is wound is filled such that the height of the
coil, after step c¢), is approximately even, preferably it is
filled with an additional insulation or by winding a
dielectric string with a diameter which matches the diameter
of the wire. (claim 2)

A coil as defined in present claim 6, further specifying
that the layer of insulation on which the layer of the wire
is wound is filled toward the at least one edge of the coil
such that the height of the coil is approximately even is
approximately even, preferably it is filled on the at least
one edge with an additional insulation or with a layer of a
dielectric string with a diameter which matches the diameter
of the wire. (claim 9)

Further, the features of claim 4 (composition of the
ingulation layer), claim 5 (structure of the insulation
layer), claim 7 (thickness of the insulation layer), claim 8
(distance between the layers of the wire), 11 (bobbin), 12
(transformer) are also considered within the first
invention.

2. claims: 3, 10, 14 (completely); 4, 5, 11, 12(partially)

A method of winding a coil as defined in independent claim
1, further specifying that before step b) a step d) is
performed during which thin sheet of a semiconductive tape
or a conductive, preferably metallic, tape or a wire is
placed on the layer of insulation, on the at least one edge
of the coil, such that the at least part of the
gsemiconductor tape extends beyond the edge of the coil,
wherein preferably the semiconductive tape is a
gemiconductive crepe paper or a semiconductive synthetic
tape or a conductive, preferably metallic, tape or a wire.
(claim 3)

A coil as defined in present claim 6, further specifying
that a thin sheet of a semiconductive tape or a conductive,
preferably metallic, tape or a wire is placed on the at
least one layer of the insulation, on the at least one edge
of the coil, such that the at least part of the
semiconductor tape extends beyond the edge of the coil,
wherein preferably the semiconductive tape is a
gsemiconductive crepe paper or a semiconductive synthetic
tape or a conductive, preferably metallic, tape or a wire.
(claim 10)

A coil as defined in present claim 6, further specifying

page 1 of 2
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Application Number

20 3573

The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

that an additional dielectric material layer to protect

a flashover between the terminal and the screen surrounding

the coil formed from at least one thin sheet of a
semiconductive tape placed on the at least one layer of

ingulation, on the at least one edge of the coil. (claim 14)

3. claims: 13, 15

A coil as defined in present claim 6, further specifying

that

- the core and the at least two coils, the first coil and

the second coil, are placed within a dielectric shell,

preferably made from SMC, BMC or thermoplastic material
(claim 13)

- (the core and the at least two coils (?)) are placed

within a conductive shell, preferably made of metal (cl
15).

from

the

aim
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