EP 2 908 383 A1

(1 9) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 2908 383 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
19.08.2015 Bulletin 2015/34

(21) Application number: 14382052.0

(22) Date of filing: 14.02.2014

(51) IntClL:

HO1R 9/26 (2006.01) HO1R 31/08 (2006.07)

HO1R 13/18(2006.01)

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(71) Applicant: Ormazabal Y Cia., S.L.U.
48140 Igorre (Vizcaya) (ES)

(72) Inventors:
* Sebastian Martin, Sergio
48140 Igorre (Vizcaya) (ES)

e Zautua Bilbao, Igor
48140 Igorre (Vizcaya) (ES)

¢ Cormenzana Lopez, Javier
48140 Igorre (Vizcaya) (ES)

¢ Sabas Fernandez, José, Luis
48140 Igorre (Vizcaya) (ES)

(74) Representative: Carpintero Lopez, Francisco et al

Herrero & Asociados, S.L.
Alcala 35
28014 Madrid (ES)

(54)  Electrical coupling device

(67)  The present invention relates to an electrical
coupling device. The electrical coupling device (1) allows
coupling between different sets of busbars (2, 3) that are
encapsulated or insulated in their corresponding mod-
ules (4, 5), such that said coupling is carried out when

they are live, i.e., without putting a line connection switch-
board comprising the set of busbars (2) out of service.
The device (1) allows performing quick and safe electrical
coupling, maintaining the protection rating of IP2X at all
times.
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Description

Object of the Invention

[0001] The presentinvention relates to a device for the
electrical coupling between sets of busbars of electrical
equipment. The objective of the coupling device is to al-
low quick and safe electrical coupling between pieces of
electrical equipment when they are live, preventing ac-
cess to active live parts.

Background of the Invention

[0002] Electrical low-voltage power distribution equip-
ment, also referred to as low-voltage switchboards, com-
prise a metal or insulating enclosure inside which differ-
ent electrical components, such as the set of line con-
nection busbars of the switchboard, the set of distribution
busbars, the outlets with a fuse-holder base, the operat-
ing means responsible for insulating the low-voltage
switchboard from the power supply and/or grounding the
set of distribution busbars, and the auxiliary and meas-
uring circuit outlet, are installed.

[0003] These low-voltage switchboards can be ex-
panded. The need for expansion can be due to an in-
crease in the consumers connected to one and the same
switchboard or due to an increase in energy demand. In
this sense, there are usually two low-voltage switch-
boards in an installation, the line connection switchboard
and the expansion switchboard. When there is a need to
expand the switchboard, the expansion switchboard,
with its corresponding set of busbars and outlets with a
fuse-holder base, is coupled to the line connection
switchboard such that the low-voltage switchboard will
have more outlets for supplying power to new consumers
or for supplying power for a higher energy demand.
[0004] This expansion of the low-voltage switchboard
is carried out by first interrupting the service of the switch-
board itself (for the sake of safety,) i.e., putting said low-
voltage switchboard out of service, since it is necessary
to access parts of the switchboard which are live when
said switchboard is in service, such as the set of busbars
of the line connection switchboard for connecting said
set of busbars and the busbars of the expansion switch-
board, for example. In order to put the low-voltage switch-
board out of service, it is necessary to perform several
operations in the installation where said low-voltage
switchboard is located. Usually, when the installation has
only one low-voltage switchboard, the voltage of the me-
dium/low-voltage transformer must first be cut off, then
the switchboard is sectioned both upstream and down-
stream of the switchboard, thus cutting off the power sup-
ply of the switchboard, and next the set of busbars must
be grounded, part of the switchboard dismantled and the
set of busbars of the latter coupled with the busbars of
the expansion switchboard by means of flat bars and
screws. The installation is finally powered up again once
the expansion is performed.
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[0005] This interruption of service for expanding the
low-voltage switchboard involves the drawback of cutting
off power to consumers while the expansion work lasts,
which means that service quality drops, further translat-
ing into an installation that is likely to experience faults
due to a possible poor connection of the expansion
switchboard since the connections are screwed together
by means of flat bars, into modifications in which per-
forming expansion work involves a long interruption of
consumer service over time, and into modifications or
work involving a large number of operations. However,
the expansion of the low-voltage switchboard especially
involves the intervention of operators who may run the
risk of accidental electrocution since some vital power
supplies of the installation are still live during the expan-
sion.

Description of the Invention

[0006] The electrical coupling device object of the in-
vention seeks to solve each and every one of the afore-
mentioned problems. The coupling device allows electri-
cally coupling at least a first set of busbars encapsulated
or insulated in at least a first module made of insulating
material, belonging to aline connection switchboard, with
at least a second set of busbars encapsulated or insu-
lated in at least a second module also made of insulating
material and belonging to an expansion switchboard. En-
capsulated set of busbars is understood as a set of bus-
bars with insulating material injected over said set of bus-
bars, whereas insulated set of busbars is understood as
a set of busbars comprising an insulating outer enclosure
that is removable from said set of busbars.

[0007] The electrical coupling device comprises at
least one connector comprising at least one conductive
part for the electrical plug-in coupling of at least one elec-
trical connection point encapsulated or insulated in the
first module with another electrical connection point en-
capsulated or insulated in the second module, where
each electrical connection point comprises at least one
conductive terminal to which the conductive part can be
plugged in.

[0008] The device allows performing the electrical cou-
pling when the line connection switchboard is live, i.e.,
without putting the line connection switchboard out of
service or cutting off the power supply to consumers dur-
ing the operation of expanding said line connection
switchboard.

[0009] Said electrical connection points, both of the
first module and of the second module, can be insulated
from the bare sets of busbars that may be arranged by
means of an insulating barrier.

[0010] The connectorofthe coupling device comprises
at least one conductive part, such that the electrical con-
nection of said conductive part with the first and/or sec-
ond electrical connection point encapsulated or insulated
in their respective module is of the plug-in type. Said at
least one conductive part is coupled to at least one con-
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ductive terminal comprised by each of said electrical con-
nection points, the coupling device comprising at least
one spring keeping the conductive part attached to ena-
ble plugging it in to the conductive terminal, therefore,
the spring pushes said conductive part against the con-
ductive terminal and assures suitable electrical contact
between them.

[0011] Since itis a device that allows electrical plug-in
coupling, the need to disassemble part of the line con-
nection switchboard and couple the set of busbars of the
switchboard with the busbars of the expansion switch-
board by means of flat bars and screws is prevented,
thus preventing faults due to a poor connection of the
expansion switchboard.

[0012] The electrical coupling device is a mobile ele-
ment which the operator can connect to and disconnect
from the electrical connection points encapsulated or in-
sulated in the modules of the line connection switchboard
and expansion switchboard. The coupling device object
of the invention can be a single multiphase device used
for the electrical coupling of all phases and the neutral
comprised in the sets of busbars or can consist of a sin-
gle-phase device, i.e., in this case, one coupling device
would be used for each phase and another device would
be used for the neutral.

[0013] The coupling device comprises an insulating
enclosure with at least one handgrip which allows han-
dling the device when expanding the line connection
switchboard when it is live. Furthermore, the enclosure
comprises a portion configured for being fitted in a cavity
formed by the attachment of the insulating modules which
encapsulate or insulate the sets of busbars, said portion
of the enclosure guiding at least one connector of the
coupling device towards at least one conductive terminal
of at least one electrical connection point, and thus con-
cealing all the live parts and assuring inaccessibility to
said active live parts, maintaining the protection rating of
IP2X at all times and preventing electrocution accidents
and/or an incorrect connection. A passageway is also
formed in the attachment of the insulating modules
through which cooling of the electrical coupling between
at least one electrical connection point and at least one
connector is allowed.

[0014] Finally, the insulating enclosure comprises at
least one mechanical connection point for fixing the elec-
trical coupling device with at least one insulating module
in which the set of busbars is encapsulated.

Description of the Drawings

[0015] To complement the description that is being
made and for the purpose of aiding to better understand
the features of the invention according to a preferred
practical embodiment thereof, a set of drawings is at-
tached as an integral part of said description in which the
following has been depicted with an illustrative and non-
limiting character:
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Figure 1 shows a front view of the module of the line
connection switchboard and of the module of the ex-
pansion switchboard coupled by means of several
electrical coupling devices.

Figure 2 shows a perspective view of the electrical
coupling device corresponding to a phase.

Figure 3 shows a perspective view of the modules
and the conductive terminals to which the coupling
device is plug-in coupled.

Preferred Embodiment of the Invention

[0016] The coupling device (1) shown in Figures 1-2
allows the electrical coupling between a first set of bus-
bars (2) encapsulated or insulated in at least a first mod-
ule (4) of aline connection switchboard and a second set
of busbars (3) encapsulated or insulated in at least a
second module (5) of an expansion switchboard.
[0017] The coupling of module (4) with module (5) al-
lows expanding the line connection switchboard, such
that it will have more outlets for supplying power to new
consumers or for supplying power for a higher energy
demand. The electrical coupling device (1) enables per-
forming the expansion operation with line connection
switchboard when it is live, without putting it out of serv-
ice. To that end, the coupling device (1) comprises at
least one connector (6) provided with at least one con-
ductive part (8) which is electrically coupled by plugging
it in to at least one conductive terminal (9, 9') of at least
one electrical connection point (7, 7°) encapsulated or
insulated in the modules (4, 5). As shown in Figures 1-2,
the electrical connection point (7) comprising a conduc-
tive terminal (9) is encapsulated or insulated in the mod-
ule (4) incorporating the set of busbars (2) encapsulated
or insulated therein. In turn, the electrical connection
point (7’) comprising a conductive terminal (9°) is encap-
sulated or insulated in the module (5) incorporating the
set of busbars (3) encapsulated or insulated therein. The
conductive parts (8) are coupled to the terminals (9, 9)
such that the electrical coupling carried out by means of
the device (1) is of the plug-in type, which thus allows an
easily connected/disconnected quick coupling. Further-
more, the coupling device (1) comprises at least one
spring (12) for pushing said conductive parts (8) against
the conductive terminal (9, 9’), thus assuring suitable
electrical contact between them.

[0018] The coupling device (1) also comprises an in-
sulating enclosure (10), as shown in Figure 2. This en-
closure (10) comprises a portion (14) configured such
that by electrically coupling the conductive parts (8) to
the conductive terminals (9, 9°), said portion (14) fits in a
cavity (15) formed by the coupling of module (4) with
module (5). All the active live parts are therefore con-
cealed and insulated, even during the connect/discon-
nect operation, assuring inaccessibility to said active live
parts and preventing the contamination of the electrical
connection points (7, 7°) and of the electrical coupling in
general. Furthermore, said portion (14) of the enclosure
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(10) enables guiding at least one connector (6) of the
coupling device (1) towards at least one conductive ter-
minal (9, 9’) of at least one electrical connection point (7,
7’). The coupling device (1) assures a safe electrical cou-
pling that is resistant to possible short circuit currents.
[0019] The enclosure (10) comprises at least one
handgrip (11) for handling the device (1) when performing
the electrical coupling between the sets of busbars (2,
3). The enclosure (10) also comprises several slots (16)
that allow the cooling of the electrical coupling between
the conductive parts (8) and the conductive terminals (9,
9’). Furthermore, a passageway (17) is formed in the cou-
pling between the modules (4) and (5) through which the
cooling of said electrical coupling is allowed. Finally, the
enclosure (10) comprises at least one mechanical con-
nection point (13) for fixing the device (1) with at least
one module (4, 5).

[0020] Finally, the possibility of the coupling device (1)
being able to be encapsulated in an insulating material,
such as for example in epoxy resin or in polymer con-
crete, instead of comprising an enclosure is contemplat-
ed.

Claims

1. Electrical coupling device (1) between at least a first
set of busbars (2) encapsulated or insulated in at
least a first module (4) and at least a second set of
busbars (3) encapsulated or insulated in at least a
second module (5), characterized in that the device
(1) comprises at least one connector (6) comprising
atleast one conductive part (8) for the electrical plug-
in coupling of at least one electrical connection point
(7) encapsulated or insulated in the first module (4)
to another electrical connection point (7’) encapsu-
lated or insulated in the second module (5), where
each electrical connection point (7, 7°) comprises at
leastone conductive terminal (9, 9°) to which the con-
ductive part (8) can be plugged in.

2. Coupling device (1) according to claim 1, character-
ized in that it comprises at least one spring (12)
keeping each conductive part (8) attached to enable
plugging it in to the conductive terminal (9, 9’).

3. Coupling device (1) according to any of the preced-
ing claims, characterized in that it comprises an
insulating enclosure (10) preventing access to live
parts.

4. Coupling device (1) according to claim 3, character-
ized in that the enclosure (10) comprises a portion
(14) configured for being fitted in a cavity (15) formed
by the attachment of the first module (4) and of the
second module (5).

5. Coupling device (1) according to any of claims 3-4,
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characterized in that the enclosure (10) comprises
at least one handgrip (11) for handling the coupling
device (1) when performing electrical coupling be-
tween a first set of busbars (2) and a second set of
busbars (3).

Coupling device (1) according to any of claims 3-5,
characterized in that the enclosure (10) comprises
at least one mechanical connection point (13) for fix-
ing the coupling device (1) with at least one module
(4, 5).

Coupling device (1) according to any of claims 3-6,
characterized in that the enclosure (10) comprises
atleast one slot (16) which allows cooling of the elec-
trical coupling.

Coupling device (1) according to any of the preced-
ing claims, characterized in that the device (1) is
encapsulated in an insulating material.
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