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(54) SYSTEM OF CONTACTS FOR AN ON-LOAD TAP CHANGER DEVICE

(57) The invention relates to a system for associating
electrical contacts (1) with the rest of the components of
a tap changer device, comprising per phase a first elec-
trical contact (2, 3) associated with a tap (6, 7, 8, 9, 10,
11, 12, 13, 14, 15), a second electrical contact (4, 5)
associated with at least one switching means (22, 23),
and a third electrical contact (16, 17, 18, 19) associated
with at least one tap selection means (20), wherein the

first electrical contact (2,3) and second electrical contact
(4, 5) are incorporated in a plate (21) leaving at least one
of their ends free and in correspondence with the third
electrical contact (16, 17, 18, 19) on a longitudinal axis
(27) of the first and second electrical contacts (2, 3, 4,
5), the longitudinal axis (27) of the first and second con-
tacts (2, 3, 4, 5) being parallel to an axis (28) of the tap
selection means (20).
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Description

Object of the Invention

[0001] The invention relates to a system of electrical
contacts for application in on-load tap changer devices,
and specifically to the association of these contacts with
the rest of the components of the tap changer device, as
well as to the arrangement of said contacts which has an
effect on the compact size of the tap changer device and
on the electrical connection established between same.

Background of the Invention

[0002] A tap changer device for application in trans-
formers can consist of an off-load or on-load tap changer,
i.e., it can allow changing taps with the transformer being
de-energized or energized. The tap changer device in-
creases or reduces the number of turns of the primary
winding by means of the change between taps, thereby
changing the transformation ratio, or in other words var-
ying the voltage in the secondary winding of the trans-
former.
[0003] It is common to use the on-load tap changer
device in high/low-voltage distribution transformers, the
service of which cannot be interrupted so as to not seri-
ously jeopardize operation of the distribution system and
users of the distribution grid.
[0004] A tap changer device, which can be a three-
phase or single-phase device, comprises for each phase
a plurality of electrical contacts, which are associated
with taps, switching means, and at least one selection
means for selecting said taps, such that the actuation of
the switching means and the actuation of the tap selection
means are intrinsically coordinated to perform the con-
nection-disconnection between these electrical contacts
and the taps, thereby obtaining the changing of said taps.
[0005] Examples of the state of the art in which the
contact or the electrical connection between said con-
tacts is established such that the longitudinal axes of the
contacts do not coincide, i.e., for example, in a connection
between a first contact and a second contact, the first
contact has its longitudinal axis arranged horizontally and
that of the second contact is arranged vertically, are
known today. The example from patent document
WO2013156268A1 or US2014159847A1 can be cited in
this sense.
[0006] However, establishing connection between
contacts in this way has the drawback of considerably
increasing the dimensions of the tap changer device
since one of the contacts is arranged with its axis located
horizontally and the other one vertically, which requires
positioning one of the contacts at the side of the other
contact, thereby taking up a larger surface in plan view,
which ultimately involves the need for more space to
make the connection between contacts. This entails an
increase in dimensions of the transformer where the tap
changer device is installed, which in turn implies using a

larger volume of dielectric fluid, an increase in the total
weight of the transformer, the need to use a larger ca-
pacity pit for collecting dielectric fluid, etc., which there-
fore makes it necessary to vary the constructive arrange-
ment of the transformer.

Description of the Invention

[0007] The present invention solves the aforemen-
tioned drawbacks by providing a system of contacts for
an on-load tap changer device envisaged for being used
in a distribution transformer, obtaining as a result a com-
pact tap changer device, having a reduced volume and
weight, which allows an automatic voltage control and
ultimately does not make it necessary to vary the con-
structive arrangement of the transformer.
[0008] Specifically, for the purpose of achieving a com-
pact tap changer device, where said device can be a
three-phase or single-phase tap changer device, the sys-
tem of contacts object of the present invention comprises:

- at least a first electrical contact per phase associated
with at least one tap also arranged for each phase,

- at least a second electrical contact per phase asso-
ciated with at least one switching means also ar-
ranged for each phase, and

- at least a third electrical contact per phase associ-
ated with at least one tap selection means also ar-
ranged for each phase.

[0009] Such that the first electrical contact and the sec-
ond electrical contact are incorporated in a plate fixed to
the structure of the tap changer device, leaving at least
one of their ends projecting from the fixed plate free,
where said plate can be made of insulating material, with
said first and second electrical contacts facing and in
correspondence with the third electrical contact which is
mobile and arranged in the tap selection means. More
specifically, the first and second electrical contacts are
facing at their free end the third electrical contact on the
longitudinal axis of said first and second electrical con-
tacts, whereby being able to establish an axial electrical
contact. Likewise, the longitudinal axis of the first and
second electrical contacts is parallel to the axis of the tap
selection means where the third electrical contact is as-
sembled.
[0010] Therefore, when the longitudinal axes of all the
electrical contacts coincide in one and the same direction
and the first and second electrical contacts are arranged
axially facing the third electrical contact, the need to po-
sition the third electrical contact at the side of the first/sec-
ond electrical contact is prevented. The space required
for arranging the electrical contacts in the on-load tap
changer device is thereby reduced, and ultimately the
dimensions of the latter are reduced, rendering it more
compact. Furthermore, due to the reduced size of the
first and second electrical contacts, located adjacent to
one another, it is possible to incorporate a larger number
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of taps in the on-load tap changer device without reducing
the safety distance between them.
[0011] Preferably, the electrical contact which is estab-
lished between the first/second electrical contact and the
third electrical contact is axial and sliding, where it is the
third electrical contact which slides over the first and sec-
ond electrical contacts. Said third electrical contact is as-
sembled integrally with the tap selection means compris-
ing a rotational movement. This third electrical contact
comprises two contacts with an annular geometry which
can be concentric and two other contacts with a geometry
in the form of an annular sector, with one of the contacts
with an annular geometry being at the same potential as
one of the contacts with a geometry in the shape of an
annular sector and the other contact with an annular ge-
ometry at the same potential as the other contact with a
geometry in the shape of an annular sector.
[0012] The first electrical contact, which may comprise
a pair of electrical contacts attached by conductive
means, and the second electrical contact comprise at
least one elastic means, for example, a spring, axially
pushing at least one end of said first and second electrical
contacts against the third electrical contact, thereby as-
suring connection between the electrical contacts and at
the same time providing mechanical adaptability.

Description of the Drawings

[0013]

Figure 1 shows a perspective view of the system of
contacts object of the invention corresponding to a
phase of a tap changer device, in which there can
be seen at least a first electrical contact associated
with a tap, at least a second electrical contact asso-
ciated with at least one switching means, and at least
a third electrical contact associated with a tap selec-
tion means, where part of the taps and electrical con-
tacts have been omitted from the drawing for a better
view of the system of contacts.
Figure 2 shows an elevational view of an on-load tap
changer device with an insulating plate in which there
are incorporated for each phase at least a first and
second electrical contacts, as well as at least a third
electrical contact assembled in a tap selection
means also arranged for each phase.
Figure 3 shows an elevational section view of at least
a first/second electrical contact facing and in corre-
spondence with at least a third electrical contact on
the longitudinal axis of the first/second electrical con-
tact, as well as said axis of the first/second electrical
contact parallel to the axis of at least one tap selec-
tion means.
Figure 4 shows a top plan view of the tap selection
means of the invention, in which at least a third elec-
trical contact is arranged.

Preferred Embodiment of the Invention

[0014] A preferred embodiment referring to the afore-
mentioned drawings is described below, without this lim-
iting or reducing the scope of protection of the present
invention.
[0015] The system of contacts (1) for application in a
tap changer device, as shown in Figure 1, comprises for
each phase at least a first electrical contact (2, 3), which
can comprise a pair of contacts attached by conductive
means (26) and associated with at least one tap (6, 7, 8,
9, 10, 11, 12, 13, 14, 15) of the tap changer device, a
second electrical contact (4, 5) associated with at least
one switching means (22, 23), and a third electrical con-
tact (16, 17, 18, 19) associated with at least one tap se-
lection means (20).
[0016] As shown in Figure 2, the first electrical contacts
(2, 3) and the second electrical contacts (4, 5) are incor-
porated in a plate (21) fixed to the structure of the tap
changer device, leaving at least one of their ends pro-
jecting from said plate (21) free, which plate (21) can be
made of an insulating material, with the free end of said
first and second electrical contacts (2, 3, 4, 5) facing and
in correspondence with the third electrical contacts (16,
17, 18, 19) on a longitudinal axis (27) of the first and
second electrical contacts (2, 3, 4, 5), as shown in Figure
3. It can also be observed in said Figure 3 how the lon-
gitudinal axis (27) of the first and second electrical con-
tacts (2, 3, 4, 5) is parallel to an axis (28) of the tap se-
lection means (20) comprising a circular shape, thereby
achieving an orderly grouping of elements of the system
of contacts (1) which finally allows providing a compact
tap changer device, having a reduced volume and
weight.
[0017] Based on the foregoing, as shown in Figures 1
and 3, the electrical connection of the first and second
contacts (2, 3, 4, 5) with the third electrical contacts (16,
17, 18, 19) is axial, given that the first and second con-
tacts (2, 3, 4, 5) comprise a movement in the direction of
their longitudinal axis (27) and are facing in the same
axial direction the third electrical contacts (16, 17, 18,
19), and furthermore sliding, given that the third electrical
contacts (16, 17, 18, 19) slide over the first and second
contacts (2, 3, 4, 5), the third electrical contacts (16, 17,
18, 19) comprising a rotational movement as they are
integral with the tap selection means (20) having this
same movement.
[0018] As can be seen in Figure 4, the third electrical
contacts (16, 17) comprise an annular geometry and the
third electrical contacts (18, 19) comprise a geometry in
the form of an annular sector, with the contacts (16) and
(17) being concentric. Electrical contact (16) is at the
same potential as electrical contact (18), and electrical
contact (17) is at the same potential as electrical contact
(19).
[0019] Finally, as shown in Figure 3, the first and sec-
ond electrical contacts (2, 3, 4, 5) comprise at least one
elastic means (24) axially pushing at least one end (25)
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of said first and second contacts (2, 3, 4, 5) against the
third electrical contact (16, 17, 18, 19), thereby assuring
the connection between contacts.

Claims

1. System of contacts (1) for an on-load tap changer
device, where the system (1) comprises:

- at least a first electrical contact (2, 3) per phase
associated with at least one tap (6, 7, 8, 9, 10,
11, 12, 13, 14, 15) also arranged for each phase,
- at least a second electrical contact (4, 5) per
phase associated with at least one switching
means (22, 23) also arranged for each phase,
and
- at least a third electrical contact (16, 17, 18,
19) per phase associated with at least one tap
selection means (20) also arranged for each
phase,
characterized in that the first electrical contact
(2, 3) and the second electrical contact (4, 5) are
incorporated in a plate (21) fixed to the structure
of the tap changer device, leaving at least one
of their ends projecting from the plate (21) free,
with the free end of said first and second elec-
trical contacts (2, 3, 4, 5) facing and in corre-
spondence with the third electrical contact (16,
17, 18, 19) on a longitudinal axis (27) of the first
and second electrical contacts (2, 3, 4, 5), the
longitudinal axis (27) of the first and second con-
tacts (2, 3, 4, 5) being parallel to an axis (28) of
the tap selection means (20).

2. System of contacts (1) according to claim 1, char-
acterized in that the electrical contact of the first
and second contacts (2, 3, 4, 5) with the third elec-
trical contact (16, 17, 18, 19) is axial and sliding.

3. System of contacts (1) according to claim 2, char-
acterized in that the third electrical contact (16, 17,
18, 19) is mobile and integral with the tap selection
means (20) comprising a rotational movement.

4. System of contacts (1) according to claim 3, char-
acterized in that the third electrical contact (16, 17,
18, 19) comprises two contacts (16, 17) with an an-
nular geometry and two contacts (18, 19) with a ge-
ometry in the form of an annular sector.

5. System of contacts (1) according to claim 4, char-
acterized in that the electrical contacts (16, 17) with
an annular geometry are concentric, with one of said
electrical contacts (16, 17) being at the same poten-
tial as the contact (18) with a geometry of an annular
sector and the other one being at the same potential
as the other contact (19) with a geometry of an an-

nular sector.

6. System of contacts (1) according to claim 2, char-
acterized in that the first and second electrical con-
tacts (2, 3, 4, 5) comprise at least one elastic means
(24) axially pushing at least one end (25) of said first
and second contacts (2, 3, 4, 5) against the third
electrical contact (16, 17, 18, 19).

7. System of contacts (1) according to claim 5, char-
acterized in that the first electrical contact (2, 3)
comprises a pair of contacts attached by conductive
means (26).
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