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(67)  The present disclosure relates to an On-Load
Tap Changer (OLTC) (1) for a fluid-filled power trans-

former. The OLTC comprises a barrier (2) which is seal-

ingly arranged to separate an electrically insulating tap
changer fluid (3) of the OLTC from an electrically insu-
lating transformer fluid (13) in a transformer tank of the
power transformer. The OLTC also comprises a diverter
switch unit (4) arranged in the tap changer fluid and fixed
to aninside surface (9a) of abackboard (16) of the barrier.

The OLTC also comprises atap selector unit (5) arranged

in the transformer fluid and fixed to an outside surface
(9b) of the backboard. The diverter switch unit and the

tap selector unit are galvanically connected with each
other via phase holes in the backboard, and the back-

board is arched.
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to an On-Load
Tap Changer (OLTC) for a fluid-filled power transformer.

BACKGROUND

[0002] Tap changer barrier systems are used for sep-
arating tap-changer insulation fluid, which are prone to
be polluted by particles formed by the diverter switches,
from the insulation fluid of the transformer. Typically, the
backboard of the barrier system is flat and relatively thick
to be able to withstand the pressure differences and the
structural deformations in the interface between the
transformer liquid and the OLTC. Problems with these
thick barriers include that they take up much space, that
they are difficult to stress release from strong electrical
fields, and that they are difficult to manufacture with ho-
mogenous material and easily get shrinkage cracks and
internal blisters. Thick barriers therefore also reduce the
number of manufacturing methods being possible to use,
especially if good structural materials such as epoxy
glass systems are used which may be preferred if the
material shall pass the transformer drying process.

SUMMARY

[0003] Itis an objective of the present invention to pro-
vide an improved barrier for separating the insulation fluid
of the tap changer from the insulation fluid of the trans-
former, to avoid contamination of the transformer fluid,
as well as for protecting the tap changer from pressure
changes in the transformer fluid during operation of the
power transformer. The tap changeris typicallyan OLTC,
as is exemplified herein.

[0004] Accordingtoan aspect of the presentinvention,
there is provided an On-Load Tap Changer (OLTC) for
a fluid-filled power transformer. The OLTC comprises a
barrier which is sealingly arranged to separate an elec-
trically insulating tap changer fluid of the OLTC from an
electrically insulating transformer fluid in a transformer
tank of the power transformer. The OLTC also comprises
a diverter switch unit arranged in the tap changer fluid
and fixed to an inside surface of a backboard of the bar-
rier. The OLTC also comprises a tap selector unit ar-
ranged in the transformer fluid and fixed to an outside
surface of the backboard. The diverter switch unit and
the tap selector unit are galvanically connected with each
other via phase holes in the backboard, and the back-
board is arched.

[0005] According to another aspect of the present in-
vention, there is provided an arched backboard of a bar-
rier, or a barrier comprising said backboard, for separat-
ing an electrically insulating tap changer fluid ofan OLTC
from an electrically insulating transformer fluid in a trans-
former tank of a power transformer. The backboard com-
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prises phase holes for allowing a diverter switch unit ar-
ranged in the tap changer fluid and fixed to an inside
surface of the backboard to communicate, e.g. electri-
cally (e.g. galvanically) and/or mechanically, with a tap
selector unit arranged in the transformer fluid and fixed
to an outside surface of the backboard. The backboard
also comprises a keyway in the inside or outside surface,
preferably the outside surface, along longitudinal end
surfaces of the backboard for allowing the barrier to be
sealingly arranged in the OLTC. The backboard is arched
in shape.

[0006] According to another aspect of the present in-
vention, there is provided a fluid-filled power transformer
comprising an embodiment of the OLTC of the present
disclosure.

[0007] By designing the barrier, or more specifically
the backboard thereof, in an arched shape, the barrier
can better withstand pressure changes without deforma-
tion (e.g. flexing inward or outward like a flat barrier is
prone to do) and may thus be made thinner. A thinner
barrier has advantagesincluding taking less space, using
less material and reducing problems with electrical fields.
The arched form also allows the barrier to be integrated
in the tap changer in a more space efficient way, making
the tap changer more compact and less bulky.

[0008] The barrier backboard may be made of a suit-
able material for allowing the barrier to pass a drying
process of the transformer, e.g. of an epoxy glass mate-
rial, e.g. filament wound, which may also be suitable for
withstanding the pressure differences, and any structural
deformation associated therewith, between the tap
changer and the transformer liquid, e.g. transformer oil,
ester liquid or other electrically insulating fluid.

[0009] It is to be noted that any feature of any of the
aspects may be applied to any other aspect, wherever
appropriate. Likewise, any advantage of any of the as-
pects may apply to any of the other aspects. Other ob-
jectives, features and advantages of the enclosed em-
bodiments will be apparent from the following detailed
disclosure, from the attached dependent claims as well
as from the drawings.

[0010] Generally, all terms used in the claims are to be
interpreted according to their ordinary meaning in the
technical field, unless explicitly defined otherwise herein.
All references to "a/an/the element, apparatus, compo-
nent, means, step, etc." are to be interpreted openly as
referring to at least one instance of the element, appa-
ratus, component, means, step, etc., unless explicitly
stated otherwise. The steps of any method disclosed
herein do not have to be performed in the exact order
disclosed, unless explicitly stated. The use of "first", "sec-
ond" etc. for different features/components of the present
disclosure are only intended to distinguish the fea-
tures/components from other similar features/compo-
nents and not to impart any order or hierarchy to the
features/components.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Embodiments will be described, by way of ex-
ample, with reference to the accompanying drawings, in
which:

Fig 1 is a schematic sectional side view of a liquid-
filled power transformer comprising an OLTC, in ac-
cordance with an embodiment of the presentinven-
tion.

Fig 2 is a schematic sectional side view of an OLTC,
in accordance with an embodiment of the present
invention.

Fig 3 is a schematic perspective view of an embod-
iment of an arched backboard for an OLTC, in ac-
cordance with an embodiment of the presentinven-
tion.

DETAILED DESCRIPTION

[0012] Embodiments will now be described more fully
hereinafter with reference to the accompanying draw-
ings, in which certain embodiments are shown. However,
other embodiments in many different forms are possible
within the scope of the present disclosure. Rather, the
following embodiments are provided by way of example
so that this disclosure will be thorough and complete, and
will fully convey the scope of the disclosure to those
skilled in the art. Like numbers refer to like elements
throughout the description.

[0013] Figure 1illustrates a power transformer 10 com-
prising a tap changer 1, typically an OLTC, here a fluid-
filled transformer 10 filled with an electrically insulating
fluid 13, such as a gas or liquid, typically a liquid e.g. an
oil or ester liquid, arranged for insulating the transformer
windings 14 of the transformer. The transformer 10 com-
prises a transformer tank 11, encasing the transformer
windings 14 and holding the insulating fluid 13, having a
wall 12 in which the tap changer may be arranged, typi-
cally a side wall, e.g. a vertical side wall 12.

[0014] The tap changer 1 is arranged to connect dif-
ferent alternating current (AC) phases to different taps
along respective phase windings of the transformer wind-
ings 14, thereby controlling the electrical power output
of the transformer 10.

[0015] Figure 2 illustrates a tap changer 1 arranged in
a wall 12 of a power transformer 10, e.g. as in figure 1.
The tap changer 1 may comprise a tap changer tank 15
which, together with the barrier 2, forms an enclosure
holding an electrically insulating tap-changer fluid 3, such
as a gas or liquid, typically a liquid e.g. an oil or ester
liquid. The barrier 2 is sealingly fixed to the tap changer
tank 15, e.g. by means of metallic, such as aluminium,
profiles 8 of the barrier, such that the tap changer fluid 3
is kept separate from the transformer fluid 13 on the other
side of the barrier 2. The barrier is thus impervious to the
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tap-changer fluid as well as to the transformer fluid. In
some embodiments, the barrier 2 may be fixed directly
to the transformer tank 11, e.g. to a side 12 thereof,
whereby there may be no need for a tap changer tank
15 for separating the tap changer fluid from the trans-
former fluid.

[0016] The tap changer 1 comprises a diverter switch
unit 4 arranged in the tap changer tank 15 and arranged
at an inside of the barrier 2, and a selector switch unit 5
arranged in the transformer tank 11 at an outside of the
barrier 2. The diverter switches of the diverter switch unit
4 are in galvanic electrical communication with the tap
selector(s) (typically one per phase) of the tap selector
unit 5 via phase holes 33 (see figure 3) in the backboard
16 of the barrier 2. To separate the transformer fluid 13
from the tap changer fluid 3, thus e.g. avoiding contam-
ination of the transformer fluid 13 by contaminants
formed by the diverter switch unit 4, the diverter switch
and/or tap selector units 4 and 5 are sealingly arranged
around the phase holes 33 on respective sides 9 of the
backboard 16. Thus, the diverter switch unit 4 is fixed to
an inside surface 9a of the backboard 16 and the tap
selector unit 5 is fixed to an outside surface 9b of the
backboard, e.g. via some sealing means at the phase
holes.

[0017] The tap changer 1 may also conventionally
comprise a motor 6 and a drive shaft 7 for driving the
diverter switches of the diverter switch unit 4.

[0018] Inaccordance withembodiments of the present
invention, the backboard 16 is arched, typically outward,
in the direction of the interior and windings 14 of the trans-
former 10, but may in some embodiments instead be
arched inward. Thus, the inside or outside surface 9a or
9b, preferably the outside surface 9b, has a convex shape
and the other surface 9b or 9a, preferably the inside sur-
face 9a, has a concave shape. The arching may be in
two dimensions but typically only in one dimension (per-
pendicular to the plane of the backboard 16 and along a
longitudinal axis 36 (see figure 3) of the barrier 2) such
that the backboard is shaped like a longitudinal envelope
section of a cylinder, e.g. a circular, elliptical or parabolic
cylinder, preferably circular.

[0019] Bydesigning the barrier 2 with an arched shape,
the barrier can better withstand pressure changes with-
out deformation and may thus be made thinner. If instead
aflat barrier is used as in accordance with prior art, pres-
sure applied to either side of the barrier will result in the
barrier flexing inward or outward, respectively, which will
also increase the risk of leakage of insulation fluid at the
interface of the barrier with e.g. the tap changer tank or
transformer tank, unless a much thicker and thus less
flexible backboardis used. Athinner barrier ofthe present
invention has advantages including taking less space,
using less material and reducing problems with electrical
fields (stress release of the insulation material and the
insulating material surfaces of the backboard 16). The
arched form may also allow the barrier to be integrated
inthe tap changer 1 in a more space efficientway, making
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the tap changer more compact and less bulky.

[0020] Traditionally, using a flat barrier, the thickness
of the backboard has been around 5% of the backboard
width. However, according to some embodiments of the
present invention, a backboard thickness of less than
5%, e.g. 1-4%, such as around 2%, of the backboard
width may be enough when equal loads are compared.
This is mainly due to the arched shape but also due to
the improved material that is possible to use when using
the arched shape. The backboard 16 may as an example
be made by a well-controlled process such as filament
winding with an epoxy glass material 39. By using such
a material, the backboard may also be included in the
drying process of the transformer 10 without being dam-
aged.

[0021] Figure 3illustrates an embodiment of an arched
backboard 16, e.g. as described in relation to figure 2.
The backboard may have a longitudinal axis 36, which
may in some embodiments also be an axis of symmetry
of the backboard. The backboard comprises phase holes
33, here three phase holes 33a, 33b and 33c, one for
each phase of a three-phase AC system.

[0022] Since the backboard is arched along the longi-
tudinal axis 36, it may comprise two substantially straight,
and typically parallel, longitudinal side surfaces 34a and
34b, and two curved, and typically parallel, transverse
side surfaces 35a and 35b. The arched form of the back-
board implies that a force of a pressure applied to the
outside surface 9b of the barrier is typically taken up by
the longitudinal side surfaces 34 at their interfaces/fixa-
tions to the tap changer tank 15.

[0023] Respective longitudinal keyways 38a and 38b
may be arranged along respective longitudinal side sur-
faces 34a and 34b in the outside surface 9b, arranged
to cooperate with (or be in mesh with) corresponding keys
of a fixation system, e.g. comprising the profiles 8, for
sealingly fastening the barrier 2 e.g. to the tap changer
tank 15 ortransformertank 11. Thus, aforce ofa pressure
applied to the inside surface 9a of the backboard may be
taken up by the keyways 38 at their interfaces with the
fixation system. If the backboard 16 is instead arched
inward, the keyways 38 may instead be arranged in the
inside surface 9a.

[0024] The backboard 16 may be made of a suitable
material 39 which is impervious to the tap changer and
transformer fluids 3 and 13 and which is suitable for with-
standing any pressure differences, and any structural de-
formation associated therewith, between the tap changer
and the transformer fluids during operation of the trans-
former. The material 39 may also be suitable for allowing
the backboard 16 to pass a drying process of the trans-
former 10. The material 39 may e.g. comprise or consist
of an epoxy glass material, e.g. filament winded.

[0025] To aid in preventing the barrier 2 from slipping
in the longitudinal direction and to minimize thermal and
structural movement of the barrier, the longitudinal side
surfaces 34 of the backboard 16 may be provided with
projections 37 extending outward from said longitudinal

10

15

20

25

30

35

40

45

50

55

side surfaces. The projections 37 may e.g. be in mesh
with corresponding recesses or holes in the fixation sys-
tem, e.g. the profiles 8, and may thus, with or without
cooperation with the keys and keyways (if any), fix the
barrier in the longitudinal direction. In the example of fig-
ure 3, one respective projection 37a or 37b is provided
in each of the longitudinal side surfaces 34a and 34b,
e.g. in the middle thereof.

[0026] In some embodiments of the present invention,
the backboard is arched such that the outside surface
has a convex shape and the inside surface has a concave
shape. However, in other embodiments, the inside sur-
face has a convex shape and the outside surface has a
concave shape. As discussed above, the backboard may
be arched in one or two dimensions, but often only in one
dimension.

[0027] In some embodiments of the present invention,
the barrier 2 is sealingly arranged by being sealingly fixed
to a tap changer tank 15 of the OLTC 1. However, in
other embodiments, the barrier 2 may additionally or al-
ternatively be sealingly fixed directly to the transformer
tank 11, possibly obviating the need for a tap changer
tank 15.

[0028] In some embodiments of the present invention,
the barrier 2 is sealingly arranged by means of a keyway
38 in the inside or outside surface 9a or 9b, preferably in
the outside surface 9b, of the backboard 16 along longi-
tudinal end surfaces 34 of the backboard. In some em-
bodiments, the barrier 2 is sealingly arranged by means
of metallic profiles 8 of the barrier arranged along the
longitudinal end surfaces 34 of the backboard 16 and in
mesh with the keyway 38, typically by means of protrud-
ing keys in the profiles 8 which are configured to fit in
recesses of the keyway(s) 38.

[0029] In some embodiments of the present invention,
the OLTC is sealingly arranged in an opening of a side
wall 12 of the transformer tank 11. This may facilitate
easy installing of and access to the OLTC 1 from the
outside of the transformer tank 11.

[0030] Insome embodiments of the present invention,
the backboard 16 is of an epoxy glass material 39. In
some embodiments, the backboard 16 is made from fil-
ament winding of the epoxy glass material 39. The re-
sulting material 39 may thus be electrically insulating and
strong, and be able to withstand the drying process of
the transformer whereby the backboard can be installed
in the transformer 10 prior to drying.

[0031] The present disclosure has mainly been de-
scribed above with reference to a few embodiments.
However, as is readily appreciated by a person skilled in
the art, other embodiments than the ones disclosed
above are equally possible within the scope of the present
disclosure, as defined by the appended claims.

Claims

1. AnOn-Load Tap Changer, OLTC, (1) for a fluid-filled
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power transformer (10), the OLTC comprising:

a barrier (2), sealingly arranged to separate an
electrically insulating tap changer fluid (3) of the
OLTC from an electrically insulating transformer
fluid (13) in a transformer tank (11) of the power
transformer;

a diverter switch unit (4) arranged in the tap
changer fluid (3) and fixed to an inside surface
(9a) of a backboard (16) of the barrier; and

a tap selector unit (5) arranged in the transform-
er fluid (13) and fixed to an outside surface (9b)
of the backboard;

wherein the diverter switch unit and the tap se-
lector unit are galvanically connected with each
other via phase holes (33) in the backboard;
wherein the backboard (16) is arched.

The OLTC of claim 1, wherein the backboard (16) is
arched such that the outside surface (9b) has a con-
vex shape and the inside surface (9a) has a concave
shape.

The OLTC of any preceding claim, wherein the bar-
rier (2) is sealingly arranged by being sealingly fixed
to a tap changer tank (15) of the OLTC (1).

The OLTC of any preceding claim, wherein the bar-
rier (2) is sealingly arranged by means of a keyway
(38) in the inside or outside surface (9a; 9b), prefer-
ably in the outside surface (9b), of the backboard
(16) along longitudinal end surfaces (34) of the back-
board.

The OLTC of claim 4, wherein the barrier (2) is seal-
ingly arranged by means of metallic profiles (8) ar-
ranged along the longitudinal end surfaces (34) of
the backboard and in mesh with the keyway (38).

The OLTC of any preceding claim, whereinthe OLTC
(1) is sealingly arranged in an opening of a side wall
(12) of the transformer tank (11).

The OLTC of any preceding claim, wherein the back-
board (16) is of an epoxy glass material (39).

The OLTC of claim 7, wherein the backboard (16) is
made from filament winding of the epoxy glass ma-
terial (39).

An arched backboard (16) of a barrier (2) for sepa-
rating an electrically insulating tap changer fluid (3)
of an OLTC (1) from an electrically insulating trans-
former fluid (13) in a transformer tank (11) of a power
transformer (10), the backboard comprising:

phase holes (33) for allowing a diverter switch
unit (4) arranged in the tap changer fluid (3) and
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fixed to an inside surface (9a) of the backboard
to communicate with a tap selector unit (5) ar-
ranged in the transformer fluid (13) and fixed to
an outside surface (9b) of the backboard; and
a keyway (8)inthe inside or outside surface (9a;
9b), preferably the outside surface (9b), along
longitudinal end surfaces (34) of the backboard
for allowing the barrier to be sealingly arranged
in the OLTC;

wherein the backboard is arched.

10. The backboard of claim 9, wherein the backboard

(16) is of an epoxy glass material (39).

11. The backboard of claim 10, wherein the backboard

(16) has been made from filament winding of the
epoxy glass material (39).

12. A fluid-filled power transformer (10) comprising the

OLTC (1) of any claim 1-8.
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