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which is more versatile, useful and optimal than existing
measurement modules, needing less space for cables,
where said measurement module (100, 100°, 101, 101’,
100") is connectable to output contacts (5, 5’) of a fuse
block base (1), on which atleast one intensity transformer

Measurement module for a fuse block base

is mounted to provide at least one analog current meas-
urement signal; where the measurement module (100,
100, 101, 101’, 100") additionally comprises an analog-
to-digital converter (40) with at least one analog input
(41) configured to receive said analog current measure-
ment signal, and with at least one digital connection port
comprising at least one digital output (110).
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Description

Field of the Invention

[0001] The invention is comprised in the technical field
of electrical installations, and more specifically in instal-
lations relating to electric switchboards.

Background of the Invention

[0002] Today thereisagrowingtrend toremotely know
user electricity consumption values. To thatend, itis nec-
essary to know the values of consumed voltages and
intensities, for which purpose measuring devices must
be placed in the low-voltage switchboards of the corre-
sponding electrical installation. It is also necessary to
know said values of the voltage and intensity for each
output of the low-voltage switchboards, which are usually
established by means of three-pole fuse block bases.
[0003] European patent application EP-2259284-A2
discloses a measurement module or kit for being con-
nected in a three-pole fuse block base. This one-piece
module includes three strips connected to each of the
contacts of the fuse block base, atleast one current trans-
former. This measurement module provides data about
the current consumed by a device or apparatus connect-
ed toit.

[0004] The information obtained from this measure-
ment module or kit comprises current values, which is
certainly limited because it does not allow having voltage
values with a single measurement module, having to ar-
range additional means to determine voltage, with the
time and resources this entails.

[0005] On the other hand, the information obtained by
this measurement module must be sentin any case to a
measurement receiving device, which can be analog,
digital, or simply a receiving device that collects the in-
formation and forwards it to another device that is further
away. It so happens, for example, that this measurement
receiving device sends the information to a central control
room.

[0006] The connection between the measurement
module or kit and said measurement receiving device is
by means of cables. These cables carry the measured
current values in the form of an analog signal. One cable
is therefore necessary for each parameter to be trans-
ported, and although in some cases some parameters
can be grouped together, itinvolves a significant number
of cables in any case to be taken from the terminals of
the fuse block base to the measurementreceiving device.
[0007] If this is multiplied by the number of fuse block
bases that the switchboard has, the arrangement of the
cables, referred to as the layout, can become a problem
due to the large number of cables needed to be arranged,
with the cost this entails, in addition to repair difficulties
in the event of problems in one of the cables or connec-
tions and to the large space necessary for the layout of
all the cables.
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[0008] Combining voltage and current parameters to
know the values of the power consumed by the devices
connected to each output of the fuse block base is known
today. The most widespread solution for obtaining the
voltage value consists of connecting a connection in the
switchboard general busbar. However, this solution
presents mounting difficulties given that additional con-
nections must be provided in other areas of the switch-
board, in addition to other drawbacks, for example said
layout only allows obtaining upstream voltage values.

Description of the Invention

[0009] Theinventionrelatestoameasurementmodule
for a fuse block base according to claim 1. Preferred em-
bodiments of the measurement module are defined in
the dependent claims.

[0010] The present invention solves the problems
mentioned in the preceding section, and is much more
versatile, useful and optimal than the measurement mod-
ules existing today, needing much less space for cables.
[0011] Tothatend, according to the invention the mod-
ule comprises at least one analog-to-digital converter
with at least one digital connection port comprising at
least one digital output. A single cable to a receiving de-
vice can therefore come out of the corresponding fuse
block base to which this measurement module is con-
nected.

[0012] The possibility that the measurement module
comprises at least one voltage connection is also con-
templated. The means necessary for taking the meas-
urement of the current and voltage are therefore provided
in a single measurement module, which facilitates said
taking of measurements. To that end, it is provided with
at least one conductive element for the voltage connec-
tion in addition to those of the current connections. In this
case the digital connection port of the analog-to-digital
converter comprises at least two digital inputs.

[0013] Placing the voltage connection next to the out-
put terminals of the fuse block base has the following
advantages: it facilitates mounting the measurement
module because the connections are integrated in the
actual module, whereby preventing having to make ad-
ditional connections in other areas of the low-voltage
switchboard to obtain said voltage measurements. Ad-
ditionally, the information that can be obtained by simul-
taneously having voltage values upstream of the fuse,
for example, in the main busbar, and downstream of the
fuse, can be used in a useful manner, for example, to
measure and quantify the energy lost in the fuses, or to
monitor the state of the fuse, for example, to detect the
moment in which the fuse blows.

[0014] Afirstaspect of the invention relates to a meas-
urement module for being connected to a fuse block
base, said fuse block base having at least three output
contacts. The measurement module is connectable to
three output contacts of a three-pole fuse block base by
means of at least three conductive elements which are
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connectable to the three output contacts of the fuse block
base and on which at least one intensity or current trans-
former is mounted, preferably one for each conductive
element, to provide preferably at least two analog meas-
urement signals, one of them being a voltage measure-
ment signal and another being a current measurement
signal.

[0015] Each conductive element can consist of a con-
ductive strip or of a cable, being easily substitutable with
respect to one another, such that said conductive ele-
ments allow connecting the measurement module with
different output contact typologies that fuse block bases
can have. The measurement module further comprises:

- atleast one analog-to-digital converter with at least
one analog input configured to receive said at least
one analog current measurement signal provided by
said at least one intensity transformer, and with at
least one digital output, preferably a single digital
output.

[0016] Therefore, said at least one analog-to-digital
converter collects the measurement signals of the meas-
uring device and converts them into a digital signal. This
digital signal can be transmitted through a single cable.
Said cable is connectable to a receiving device, which
can be installed in the actual electric switchboard, and
this receiving device can send the data to a central control
system.

[0017] The number of cables inside the switchboard is
therefore reduced.

[0018] The possibility thatthe module comprises a cas-
ing containing at least said at least one intensity trans-
former, and on which said at least three conductive ele-
ments are mounted is contemplated, thereby allowing
connecting the measurement module to the three output
contacts located at one end, usually the lower end, of a
three-pole fuse block base.

[0019] According to a preferred embodiment, the con-
verter can incorporate at least one digital input in addition
to said at least one digital output, such that several an-
alog-to-digital converters of the different fuse block bases
are interconnectable. Said digital input is envisaged for
being used to transmit data in the form of a data bus, etc.
In this preferred embodiment, each analog-to-digital con-
verter comprises a digital input and a digital output, form-
ing a loop, allowing the information to go from one con-
verter to another with information from all the intercon-
nected bases such that a single cable to the receiving
device can come out of the last converter.

[0020] According to a possible embodiment, the con-
verter is an integral part of the measurement module.
Once the measurement module is connected to the fuse
block base, said fuse block base is installed in the switch-
board and it is only necessary to connect a single output
cable of the converter.

[0021] Accordingto another possible embodiment, the
measurement module comprises at least one electrical
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connection point, such as a terminal block, to which said
at least two analog inputs of the analog-to-digital con-
verter are connected. This allows using, for example, the
measurement modules with or without an analog-to-dig-
ital converter, or incorporating the converter a posteriori.
[0022] In any case, in addition to the advantages de-
scribed above, the device comprises the following addi-
tional advantages:

[0023] The embodiment including the casing allows
handling the module like a kit or assembly formed by a
single part including the transformers, conductive ele-
ments and connection points, to facilitate mounting, as
well as the converter.

[0024] It can be easily mounted in new bases and in
bases previously installed in a low-voltage switchboard
without having to dismount the fuse block base. For the
second case, itis only necessary to disconnect the output
terminals, connect the measurement module to the base
and reconnect the same terminals to the module of the
invention.

[0025] In addition to the current measurement through
intensity transformers, it also includes a voltage meas-
urement, so it therefore allows calculating power con-
sumption as well as other necessary parameters for bet-
ter managing the grid.

[0026] The strips are fixed such that certain movement
thereof is allowed in order to be adapted to the range of
measurements that the connections of the base may
have, e.g., due to deformations caused by the prior
mounting. This is done by fixing the strips to a flexible
area of the casing.

[0027] The kit allows being able to continue using the
protective terminal cover of the standard base, also re-
ferred to as connection cover. The same cover is fixed
to the casing of the measurement kit, such that the output
terminals continue to be protected.

[0028] The kitis usable in bases in both the upper and
lower output positions.

[0029] According to another possible embodiment, the
converter can be placed in any part of the measurement
module. This converter incorporates an electrical con-
nection point connected by means of cables to the elec-
trical output connection point of the measurement mod-
ule.

[0030] A second aspect of the invention also relates to
a fuse block base with a measurement module as it has
been defined above.

Brief Description of the Drawings

[0031] 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 conventional three-pole fuse block
base of the state of the art with the cover removed.
Figure 2 shows a detailed view of an end of the fuse
block base of the state of the art depicted in Figure
1, in which the three output contacts are shown.
Figure 3 shows a perspective view of ameasurement
module of the state of the art.

Figure 4 shows a perspective view of a first embod-
iment of the measurement module of the present in-
vention.

Figure 5 shows the measurement module of Figure
4 mounted on the fuse block base.

Figure 6 shows two measurement modules accord-
ing to the first embodiment of the invention mounted
in "loop" or series.

Figure 7 shows the measurement modules of Figure
6 mounted on two fuse block bases.

Figures 8 and 9 show a perspective view of a second
embodiment of the measurement module of the
present invention.

Figure 10 shows a perspective view of a variant of
the second embodiment of the measurement mod-
ule depicted in Figures 8 and 9, where the conductive
elements consist of cables instead of strips, said var-
iant relating to the conductive elements being appli-
cable to any of the measurement modules according
to the present invention.

Figure 11 shows a detailed view of an end of an
embodiment variant of the fuse block base depicted
in Figure 2, where the output contacts are V-shaped,
being envisaged for being connected to the conduc-
tive elements of the variant of the measurement
module depicted in Figure 10.

Figure 12 shows the measurement module of the
any of Figures 8 to 10 already mounted on a fuse
block base.

Figure 13 shows two measurement modules accord-
ing to the second embodiment of the invention
mounted in "loop" or series.

Figure 14 shows a perspective view of a third em-
bodiment of the measurement module of the present
invention.

Figure 15 shows the measurement module of Figure
14 mounted on the fuse block base.

Figure 16 schematically shows two possible config-
urations for connecting the different fuse block bases
to with measurement receiving devices, a "loop" or
series mounting having been depicted in view a),
and a parallel mounting having been depicted in view
b).

Preferred Embodiment of the Invention

[0032] As illustrated in Figures 1 and 2, a three-pole
fuse block base (1) of the state of the art comprises, in
a known manner, three pairs of contacts (2), each pair
of contacts (2) being electrically connected to a conduc-
tive strip, which has not been depicted, of the low-voltage
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switchboard of the corresponding electrical installation.
There is one pair of contacts (2) for each electrical phase.
A fuse (3) is coupled in each pair of contacts (2). The
non-depicted conductive strip is connected to the fuse
block base in its rear portion, i.e., in an area opposite the
fuses (3).

[0033] Thesefuses (3)are generally mounted in a cov-
er hinged to a casing (4) of the fuse block base (1) where
the pairs of contacts (2) are located, such that when the
cover is closed on the fuse block base (1), the fuses (3)
are coupled in their respective pairs of contacts (2) clos-
ing the electrical circuit. When the cover is opened, the
fuses (3) are disconnected from the contacts (2). The
fuse block base (1) furthermore has output contacts (5,
5%) to which the corresponding electric cables are fixed.
These cables reach the equipment to be powered.
[0034] There are also fuse block bases (1) that do not
have this hinged cover, and in which the fuses (3) are
exposed.

[0035] Figure 3 shows a measurement module (10) of
the state of the art comprising a casing (11) in which three
conductive elements (20) are mounted, and the corre-
sponding intensity transformer, not shown in the figure,
is mounted in each of them. This measurement module
(10) also has an electrical connection point (30) connect-
ed to the conductive elements (20) and to the secondary
of the transformers for the output of the current and/or
voltage connections.

[0036] Once mounted in the fuse block base (1), the
measurement module (10) provides current measure-
ments through the intensity transformers, as well as volt-
age measurements through the electrical connection
points (30). The power consumption, as well as other
parameters necessary for better managing the grid, can
then be calculated with these two parameters.

[0037] According to the invention, the measurement
module comprises at least one voltage connection which
can be established in different ways, and among such
ways itis contemplated that the module comprises a con-
ductive element in addition to the conductive elements
(20, 20’) of the current connections, so it is contemplated
that the module comprises a metal flange clamping the
end of each conductive element (20, 20’), whetheritis a
bare cable (20°), as will be explained below, or a strip
(20), specifically in the area of attachment between each
conductive element (20, 20’) and each output contact (5,
5"). Itis also contemplated that each flange has a sharp-
ened element contacting the conductive element (20,
20), perforating the plastic covering in the event that it
is a cable (20).

[0038] Itis also contemplated that the voltage connec-
tion is established by means of a conductor in electrical
contact with the output contacts (5, 5’), directly on them
or on the conductive elements (20, 20’) which are con-
nected to said output contacts (5, 5’), or on any interme-
diate element thatis used to assure the electrical contact
between the output contacts (5, 5’), and the conductive
elements (20, 20°).
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[0039] Said cable with the voltage connection internal-
ly located in the measurement module is then taken to
the electrical connection point (30, 30’, 30"), or to any
other independent connector.

[0040] Figure 4 shows a first preferred embodiment of
the measurement module (100) of the present invention.
The possibility that this measurement module (100) has
an analog-to-digital converter integrated therein, the at
least two analog inputs of which are connected to said
at least two current and/or voltage connections of the
module, is contemplated. The analog-to-digital converter
provides at least one digital output (110), preferably a
single digital output (110). The output of this measure-
ment module (100) to the exterior therefore does not need
the corresponding electrical connection point providing
the analog voltage and/or current signals measured by
the measurement module (100), but rather it has a single
digital output (110) to which a single cable (111) carrying
the necessary information to a measurement receiving
device (60, 70) is connectable, as seen in Figure 16.
[0041] Figure 5 shows this measurementmodule (100)
already mounted on a fuse block base (1). So instead of
having to transport six or nine cables for each fuse block
base (1), only one cable (111) in which all the information
is transported to the measurement receiving device (60)
is necessary.

[0042] This first embodiment of the measurement
module (100) can also have at least one digital input
(120); it can therefore collect information from other
measurement modules (100).

[0043] Figure 6 shows a first measurement module
(100) and a second measurement module (101) accord-
ing to the first embodiment of the invention; these meas-
urement modules (100, 101) are connected to one an-
other through a connection cable (112). A single cable
(111) transporting the information from the two fuse block
bases (1) in which these measurement modules (100,
101) are mounted comes out of the second measurement
module (101), successive measurement modules (100,
101) being connectable in this manner.

[0044] Figure 7 shows these first and second meas-
urement modules (100, 101) already mounted on the cor-
responding fuse block bases (1), being arranged in se-
ries.

[0045] Figure 8 shows a second embodiment of the
measurement module (100’) of the invention, with an an-
alog-to-digital converter (40) that is not built-in. The an-
alog-to-digital converter (40) has an electrical connection
point for at least two analog inputs (41), preferably a plu-
rality thereof, which is connected to an electrical connec-
tion point (30’) of the measurement module (100’) pro-
viding the analog voltage and/or current signals meas-
ured by the measurement module (100’). Once connect-
ed, the resultis shown in Figure 9, in which, as in the first
embodiment, the measurement module (100’) has at
least one digital output (110), preferably a single digital
output (110), to which a single cable (111) carrying the
necessary information to the corresponding measure-
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ment receiving device (60, 70) is connectable.

[0046] In this second embodiment, the measurement
module (100’) can also have at least one digital input
(120); it can therefore collect information from other
measurement modules (100, 101, 100, 101°). As shown
in Figure 13, a first measurement module (100’) and a
second measurement module (101’) according to the
second preferred embodiment of the invention are there-
fore connected by means of connecting the single digital
output (110) of one module to the digital input (120) of
the other module through a connection cable (112); and
a single cable (111), transporting the information meas-
ured by the two measurement modules (100°, 101’)
comes out of the assembly.

[0047] In turn, Figure 10 shows a perspective view of
a variant of the second embodiment of the measurement
module depicted in Figures 8 and 9. In said variant, the
application of which to any of the measurement modules
according to the invention is likewise contemplated, the
conductive elements consist of cables (20’) instead of
strips (20), as depicted for the remaining figures. Figure
11 therefore depicts a detailed view of an end of an em-
bodimentvariant of the fuse block base depictedin Figure
2, where the output contacts are V-shaped strips (5),
being envisaged for being connected to the conductive
elements (20’) of the variant of the measurement module
depicted in Figure 10 by means of a tightening element
consisting of a non-depicted detachable part that allows
fixing the bare cable (20’) on said V-shaped strips (5’) of
the fuse block base.

[0048] Figure 14 shows a third embodiment of the
measurement module (100") of the invention, in which
an analog-to-digital converter (40) is mounted in the up-
per portion. The analog-to-digital converter (40) has an
electrical connection point for at least two analog inputs
(41) which are connected to an electrical connection point
(30") of the measurement module (100") providing the
analog voltage and/or current signals measured by the
measurementmodule (100"). In this case, the connection
is by means of wiring (50). Once connected, the result is
shown in the right portion of said Figure 14, in which, as
in the first embodiment, the measurement module (100")
has at least one digital output (110), preferably a single
digital output (110), as shown in Figure 15, to which a
single cable (111) carrying the information necessary to
the corresponding measurement receiving device is con-
nectable.

[0049] Though not specifically shown, this third em-
bodiment of the measurement module (100") can also
allow a loop or series configuration as it can include at
least one digital input (120), preferably one digital input

(120).
[0050] Figure 16 schematically shows two possible
configurations for connecting the different fuse block bas-
es (1).
[0051] View a) of said Figure 16 schematically shows

a switchboard with five fuse block bases (1), each with
a measurement module (100, 101, 102, 103, 104), cor-
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responding with any of the first embodiment (100,101),
second embodiment (100°, 101’) and/or third embodi-
ment (100") of the invention, which are connected in loop
through the corresponding connection cables (112) con-
necting the digital output (110), not shown in this figure,
of each measurement module (100-103) with the digital
input (120), also not shown in this figure, of the adjacent
measurement module (101-104). A single cable (111)
with all the information to a single receiving device (60),
which accumulates all the information of the different bas-
es, can come out of the last measurement module (104).
[0052] View b) of said Figure 16 shows a switchboard
also with five fuse block bases (1), each with a measure-
ment module (100, 101, 102, 103, 104), corresponding
with any of the first embodiment (100,101), second em-
bodiment (100’, 101’) and/or third embodiment (100") of
the invention; in this case, the measurement modules
(100-104) are not connected in loop, but rather each of
them sends the corresponding information to five receiv-
ing devices (70) through a single cable (111) connected
to its single digital output (110).

[0053] The right portion of Figure 16 shows a diagram
of the analog-to-digital converter (40), having a single
digital output (110) and an electrical connection point for
a plurality of analog inputs (41) and also a digital input
(120), for being connected to other analog-to-digital con-
verters (40).

[0054] In view of this description and set of drawings,
the person skilled in the art could understand that the
embodiments of the invention that have been described
can be combined in many ways within the object of the
invention.

Claims

1. Measurement module (100, 100’, 101, 101’, 100")
for being connected to three output contacts (5, 5%)
ofathree-pole fuse block base (1), where said meas-
urement module (100, 100°, 101, 101°, 100") is con-
nectable to the output contacts (5, 5’) of the fuse
block base (1), on which at least one intensity trans-
former is mounted to provide at least one analog
current measurement signal;
characterized in that it further comprises an analog-
to-digital converter (40) with at least one analog input
(41) configured to receive said at least one analog
current measurement signal, and with at least one
digital connection port comprising at least one digital
output (110).

2. Module according to claim 1, connectable to the out-
put contacts (5, 5°) of the fuse block base (1) by
means of conductive elements (20, 20’).

3. Module according to claim 2, wherein the conductive
elements consist of conductive strips (20).
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4.

10.

1.

Module according to any of claims 1 and 2, wherein
the measurement module is connectable to output
contacts (5, 5°) of the fuse block base (1) by means
of conductive elements consisting of cables (20°).

Module according to any of claims 2 to 4, comprising
at least one voltage connection established by
means of an auxiliary conductive element contacting
an element selected from the conductive elements
(20, 20’), the output contacts (5, 5’) or a connection
element of said conductive elements (20, 20’) and
said output contacts (5, 5°) to an electrical connection
point (30, 30, 30").

Module according to any of the preceding claims,
comprising a casing (11) containing said atleastone
intensity transformer.

Module according to any of the preceding claims,
characterized in that the analog-to-digital converter
(40) is an integral part of the measurement module.

Module according to any of the preceding claims,
characterized in that it further comprises a terminal
block (30’) for being connected to the plurality of an-
alog inputs (41) of the analog-to-digital converter
(40).

Module according to any of the preceding claims,
characterized in that the analog-to-digital converter
(40) further includes at least one digital input (120).

Module according to any of claims 6 to 9, charac-
terized in that the analog-to-digital converter (40)
can be fixed to the casing (11) of the module.

Fuse block base comprising a measurement module
according to any of claims 1-10.
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