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Description
OBJECT OF THE INVENTION

[0001] The object of this invention relates to a preven-
tion system and method against electric shocks and/or
electric arcs to individuals who are close to an electrical
installation.

[0002] This invention is based on the study of the be-
haviour of the electric fields surrounding a system.
[0003] More specifically, thisinvention detects the risk
of electric shock or electric arc, and interrupts the elec-
trical flow in an installation, whether low-voltage or high-
voltage, before said risk materialises. Moreover, thisin-
vention may warn individuals about the existence of a
risk of electric shock and/or electric arc.

BACKGROUND OF THE INVENTION

[0004] Currently, various prevention systems against
electric shocks and/or electric arcs are known.

[0005] One example of an electrical protection system
is disclosed in the Spanish invention patent with publica-
tion number ES2029416A6. Specifically, this document
describes an electronic equipment designed for the safe-
ty, electrical protection and optimisation of a power con-
nection. Said equipment basically comprises electronic
measuring, comparator and actuator circuits.

[0006] By means of these circuits, the equipment is
capable of preventing sparks and explosions when a
short-circuit occurs at an electrical installation, as well as
autodisconnecting the load connected to the electrical
installation as a result of the short-circuit, without activat-
ing the magneto-thermal breaker installed the electrical
installation.

[0007] Moreover, this equipment audibly warns indi-
viduals when it detects a short-circuit or an overload in
the electrical installation.

[0008] Althoughthisdocumentdescribes how todetect
a short-circuit and an electrical overload, it does not pre-
vent individuals from receiving a shock or an electric arc.
[0009] Another example of an electrical detection de-
vice is that disclosed by Spanish patent ES2259421T3.
More specifically, this document describes a device de-
signed to determine the absence, or the presence, of
voltage in a single-phase or poly-phase power line with
external insulation. This device is primarily designed to
be used in high-voltage lines, especially those that have
wire connections with voltages of the order of 1000V.
Moreover, this device is equipped with a casing that con-
tains a meter and an electronic analyser, as well as a
detector head that comprises at least three measuring
electrodes connected to the meter and the electronic an-
alyser. Thus, the meter and the electronic analyser make
it possible to analyse the signals received from the meas-
uring electrodes when the latter are pressed against the
external insulation of the power line.

[0010] This device may only be used when it is placed
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on high-voltage lines, and for a very specific use: detec-
tion of voltage in a power line. Therefore, this device only
notifies of the presence or absence of electrical voltage
ina power line with external insulation, but does not avoid
or prevent electric shocks or arcs to individuals who are
close-by or checking the power line.

[0011] On the other hand, differential automatic break-
ers may also be considered as background of the inven-
tion, since they interrupt the electrical flow when a person
suffers an electric shock. More specifically, these differ-
ential automatic breakers are installed in every electrical
installation, specifically in the corresponding electrical
switchgear.

[0012] Currently, the efficiency of differential automatic
breakers is very questionable, since, in order to interrupt
the electrical flow, it is necessary for anindividualto come
into contact with the ground and a mass subjected to an
electrical voltage. l.e. it requires that an electric current
circulate through the individual's body towards the
ground.

[0013] Moreover, these differential automatic breakers
only protect individuals against contacts between a
phase conductor and a grounded conductor in the elec-
trical installation, but are completely inoperative when
individuals come into direct contact with a phase conduc-
tor and a neutral conductor, or with two phase conduc-
tors.

[0014] Itisworth mentioning that said phase-to-ground
and phase-to-phase electrical contacts are very frequent
and dangerous. This is due to the fact that, if there is no
current towards the ground, the differential automatic
breaker considers the individual’'s body to be a simple
electrical receiver with an approximate resistance rang-
ing between 1,500 and 2,000 ohms, and, therefore, does
not automatically cut off the electrical flow in the electrical
installation.

[0015] One example of this problemis that, in the case
of electric shock due to direct contact with a phase con-
ductor and a neutral conductor, an approximate current
of 0.11 Amperes (230V / 2000 Ohms = 0.11 Amperes)
circulates through the individual's body. Said amount of
amperes may cause the death of a person, who cannot
be saved by the differential automatic breaker, even if
the latter has a sensitivity of 0.03 Amperes.

DESCRIPTION OF THE INVENTION

[0016] This invention relates to a method system for
detecting and preventing electric shocks and/or arcs to
individuals who are close to an electrical installation.
[0017] The protection against electric shocks offered
by this inventionis based ontheresults of tests and meas-
urements performed on the bodies of over 100 individu-
als, with different morphaologies, sexes and ages, when
they were in physical contact with an electrically active
element, having used these results to develop a system
capable of detecting the risk of electric shock before it
occurs.
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[0018] The results show that the body of any individual
who is physically connected to an electrically active ele-
ment is electrically charged and emits an electric field
capable of being wirelessly detected by the system of
the invention, evenwhen noelectric current flows through
it.

[0019] More specifically, when an individual's body
comes into physical contact with an electrically active
element without external insulation that is subjected to
an electric potential higher than 25 V, the body emits an
electric field capable of being detected by this invention.
[0020] Moreover, when an individual’s body comes in-
to physical contactwith an electrically active element with
external insulation that is subjected to an electric poten-
tial higher than 100 V, the body emits an electric field
capable of being detected by this invention.

[0021] Inregard to the protection against electric arcs,
the system of the invention is based on the results of a
comparative analysis of the magnitudes of the existing
electric fields to which individuals are exposed and their
risk of sustaining an electric arc.

[0022] As areference, the limit values for electric fields
specified in Resolution 295/2003 of the Ministry of La-
bour, Employment and Social Security, on "technical
specifications for ergonomics and manual handling of
loads, and radiation”, were used.

[0023] More specifically, the system warns individuals
when the distance between their body and the elements
subjected to high voltages indicates that they are ex-
posed to electric field magnitudes equal to or higher than
15 kV/m.

[0024] Optionally, the system allows the users to set
said warning to between 5 kV/m and 15 kV/m.

[0025] Moreover, the system uses a specific alert to
warn individuals when they are exposed to electric field
magnitudes equal to or higher than 20 kV/m, which indi-
cates that they are at a shorter distance than that allowed
and that, moreover, if this distance is reduced by a per-
centage that entails an imminent risk of an electric arc,
the electrical flow interrupter system will be activated.
[0026] Itis worth noting that the system of the invention
allows for the programming of new reference values,
equivalent to the new limit values for electric fields es-
tablished in modified regulations.

[0027] For complete protection, thissystem is capable
of interrupting the power supply under low-voltage and
high-voltage conditions whenever it determines that an
individual faces an imminent risk of an electric shock
and/or an electric arc.

[0028] This system comprises at leastone actuatorde-
vice capable of interrupting the electrical flow in the elec-
trical installation and at least one sensor device capable
of wirelessly detecting electric near-fields that is wire-
lessly connected to the actuator device.

[0029] More specifically, an actuator device may be
connected to a plurality of sensor devices. These sensor
devices may be located in the area of the electrical in-
stallation and/or can be worn by individuals.
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[0030] Moreover, in areas with a plurality of different
electrical installations, a plurality of sensor devices con-
nected to at least one actuator device may be used.
[0031] More specifically, the electric near-field sensor
device comprises:

- at least one electric field detector antenna,

- atleast one amplifier circuit connected to the detec-
tor antenna,

- at least one low-pass filter circuit connected to the
amplifier circuit,

- one comparator circuit connected to the low-pass
filter circuit,

- one control and command circuit connected to the
comparator circuit and the amplifier circuit,

- one communication circuit connected to the compa-
rator circuit, which is capable of sending a control
signal to the actuator device,

- at least one power supply that supplies power to
these circuits, and

- one enveloping insulating housing that includes at
least these circuits.

[0032] Moreovert, this sensor device comprises:

- analarm circuit, connected to the comparator circuit
and the control and command circuit, and

- acircuit that generates electromagnetic waves with
frequencies ranging between 50 Hz and 60 Hz, with
an antenna that emits electromagnetic waves, con-
nected to the control and command circuit.

[0033] More specifically,

- the detector antenna is integrated into at least one
of the outer or inner sides of the enveloping housing.
Mareover, one of the outer sides of this enveloping
housing is equipped with fastening means that make
it possible to attach it to an individual’s body or cloth-
ing, and/or even to a solid structure, such as the wall
or the ceiling of a room, a table or other furniture.

[0034] Optionally, the detector antenna has incorpo-
rated means for expanding the detection area of the an-
tenna by means of an electrical conductor element in any
physical form.

- Amplifier circuit comprises a pre-amplifier, connect-
ed to the detector antenna, and a controllable-gain
amplifier, connected to the pre-amplifier, the low-
pass filter circuit and the control and command cir-
cuit.

- Moreover, the low-pass filter circuit comprises a low-
pass filter that allows for the passage of electrical
signals between 10 Hz and 100 Hz.

- Specifically, the comparator circuit comprises a first
comparator circuit, connected to the control and
command circuit and the communication circuit, and
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asecond comparator circuit, connected tothe control
and command circuit and the alarm circuit.

- The control and command circuit comprises at least
one control stage associated with a command inter-
face that makes it possible to modify at least one of
the control parameters previously programmed in
the control stage.

- Moreover, the communication circuit comprises ara-
dio transmitter which, upon being activated, trans-
mits wireless radio signals that are communicated
to the actuator device, and a transmission interface
which is capable of adjusting the radio transmitter.

- The alarm circuit comprises an output stage, which
is connected to the control and command circuit and
at least one of the following indicator elements:

* an acoustic indicator,
* anoptical indicator, or
* avibrating indicator.

[0035] Thus, the alarm circuit warns individuals when
there is a risk of electric shock and/or electric arc. It is
worth mentioning that the detector device may be used
in an autonomous manner for all the alert functions, even
when the actuator device is not operative. Finally, by
means of the wave emitter antenna, the generator circuit
generates a plurality of electric waves that make it pos-
sible to verify the correct detection of electric fields by
the detector antenna.

[0036] Alternatively, the communication circuit of the
sensor device comprises a circuit that generates and in-
creases the amplitude of interrupter radio pulses, which
is activated by means of the first comparator circuit and
is connected to an emitter electrode. This configuration
makes it possible to generate an interrupter radio pulse
that is capacitively transmitted from the emitter electrode
to the device through an individual's body and the elec-
tricity grid.

[0037] Thus, when individuals come into physical con-
tact with an electrically active element, they transmit said
interrupter radio pulse from their body to the actuator
device, using the electrically active element with which
they comes into contact.

[0038] 1t is worth mentioning that the pulse is per-
formed for a very short time, of the order of milliseconds;
i.e. the time between the moment when an individual
comes into contact with the electrically active element
and the moment when the actuator device disconnects
the electrical installation.

[0039] Thus, the radio pulse would be the same in all
the sensor devices and all the actuator devices would
respond to it by interrupting the electrical flow.

[0040] Optionally, in addition to the elements previous-
ly described, the sensor device comprises:

- an additional detector antenna,
- an additional pre-amplifier connected to said addi-
tional antenna,
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- an additional variable-gain amplifier connected to
said additional pre-amplifier, and

- an additional low-pass filter connected to said addi-
tional amplifier.

[0041] More specifically, one of the detector antennae
is integrated into one of the outer sides of the enveloping
housing, whereas the other detector antenna is integrat-
ed into one of the inner sides of the enveloping housing.
Moreover, each detector antenna is connected to its re-
spective pre-amplifier, which is connected to its variable-
gain amplifier and, in turn, the latter is connected to its
low pass filter. Both low-pass filters are connected to the
comparator circuit.

[0042] Thanks to this configuration, when connects the
sensor device to the individuals or their clothing. The de-
tector antenna on the outer side faces the electrically
active elements and, therefore, detects the electric fields
emitted by these elements to which the individuals are
exposed, whereas the inner detector antenna detects the
electric fields emitted by the individuals’ bodies when
they are in physical contact with an electrically active
element.

[0043] Thus, when the sensor device detects an in-
crease in the existing electric field around it, it warns in-
dividuals by means of the alarm circuit and/or transmits
wireless radio signals, by means of the communication
circuit, which are communicated to the actuator device
in order to interrupt the electrical flow in the electrical
installation.

[0044] Ontheother hand, the actuator device compris-
es:

- aradio signal receiver circuit, capable of receiving
the wireless radio signals sentby the communication
circuit,

- areceiverinterface capable of adjusting the receiver,

- acoupling unit between the actuator device and the
electrical installation,

- aswitch-off circuit capable of being connected to the
electrical installation,

- asafety circuit designed to verify the correct opera-
tion of the actuator device,

- an enveloping insulating housing that includes at
least both circuits, and

- apower supply designed to supply all the circuits.

[0045] In one embodiment of the actuator device, it
may be inserted into the switchgear of the electrical in-
stallation, this being considered to be the actuator device
with a permanent configuration.

[0046] Thus, the coupling unit of the actuator device is
located on one of the outer sides of the enveloping hous-
ing, which can be connected to the DINrail of an electrical
panel of the switchgear of the electrical installation or an
independent electrical panel. Moreover, this body com-
prises at least one electrical input and one electrical out-
put capable of being connected to the wiring of said low-
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or high-voltage electrical switchgear, such that it may cut
off the electrical flow.

[0047] The switch-off circuit of the actuator device with
a permanent configuration comprises a contactor block
essentially formed by an interrupter contactor, equipped
with contacts capable of being connected to the electrical
installation in order to interrupt the electrical flow when
the contacts are separated from one another, and a pow-
er circuit connected to the contactor block that separates
or connects the contacts.

[0048] Alternatively, the switch-off circuit for a high-
voltage installation comprises at least one electrical input
and one electrical output capable of being connected to
the turn-off switchgear of the high-voltage electrical in-
stallation itself.

[0049] Atthe same time, the safety circuit of the actu-
ator device with a permanent configuration comprises a
power interface connected to the power circuit, which
makes it possible to check the operation of the contactor
block, reset the power circuit, reset and select the type
of reset.

[0050] In another embodiment of the actuator device,
it may be inserted into the electrical installation by being
connected to an existing AC power outlet in the electrical
installation, this being considered to be the actuator de-
vice with a temporary configuration. Thus, the coupling
unitis located on one of the outer sides of the enveloping
housing and comprises a male power supply plug capa-
ble of being inserted into an AC power outlet of the elec-
trical installation.

[0051] More specifically, the switch-off circuit of the ac-
tuator device with a temporary configuration comprises
an electronic circuit capable of causing a ground fault of
the electrical flow in the electrical installation and a con-
trolled overcurrent of the same flow in the electrical in-
stallation, such that at least one compulsory differential
automatic and/or magneto-thermal breaker of said instal-
lation will be triggered and interrupt the electrical flow.
[0052] Moreover, the actuator device, with either a per-
manent or temporary configuration, comprises an inter-
rupter radio pulse receiver connected to the switch-off
circuit and, therefore, capable of being connected to the
electrical installation. This receiver can recognise the ra-
dio pulse sent from the sensor device and activate the
switch-off circuit of the actuator device, such that it may
interrupt the flow in the electrical installation.

[0053] The prevention method against electric shocks
and/or electric arcs to individuals who are close to an
electrical installation used by the system described
above comprises the following steps:

- positioning at least one actuator device in the elec-
trical installation,

- positioning at least one sensor device,

- selecting, by means of a command interface includ-
edin the sensor device, a mode of use for the sensor
device,
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- detecting, by means of a detector antenna included
in the sensor device, an electric near-field,

- amplifying the signal of the electric near-field by
means of an amplifier circuit,

- comparing, by means of a comparator circuit, said
signal of the electric field with the alert and/or com-
municationthreshold valuesincludedin a controland
command circuit,

- sending, by means of a communication circuit, a ra-
dio signal to the actuator device, such that it may
prevent electrical flow in the electrical installation
when any of the communication threshold values are
exceeded, and

- sending, by means of an alarm circuit, an acoustic,
visual or vibrating signal to the individuals who are
close to the installation when any of the alert thresh-
old values are exceeded.

[0054] Thus, depending on the positioning of the actu-
ator device, the positioning of the sensor device and the
type of electrical installation, i.e. whether the installation
is low-voltage or high-voltage, individuals select a mode
of use.

[0055] Each mode of use has an alert and a commu-
nication threshold value included in the control and com-
mand circuit. Thus, when the communication threshold
value is reached, the sensor device sends, by means of
the communication circuit, a radio signal to the actuator
device, such that may interrupt the electrical flow in the
electrical installation. Whereas, when the alert threshold
value is reached, the sensor device warns, by means of
an alarm circuit, which comprises an acoustic, visual or
vibrating indicator. The individuals who are approaching
the electrically active elements, or the individuals who
are attempting to identify which elements close-by are
electrically active.

[0056] Thus, this invention prevents against electric
shock and electric arc by detecting electric fields; specif-
ically, it makes it possible to detect the risk of electric
shock when an individual comes into physical contact
with an electrically active element, with or without insu-
lation, regardless of the type of electrical contact.
[0057] Moreover, thisinvention also makes it possible
to detect the risk of an electric arc when individuals ap-
proach elements subjected to high voltages, regardless
of the magnitude of said high voltage.

[0058] In other words, thisinvention makes it possible
to detect the electric field emitted by individuals’ bodies
when they come into contact with an electrically active
element, as well as the electric field emitted by the elec-
trically active element itself.

[0059] Therefore, this system makes it possible to pre-
vent electric shocks even before they occur, as well as
electric arcs, also before they occur.

[0060] It is worth mentioning that the systems known
thus far only detect shocks when a connection is estab-
lished, through an individual’s body, between a single-
phase conductor and a grounded conductor in the elec-
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trical installation, without taking into account that, cur-
rently, connections between a single-phase conductor
and a neutral conductor, or between two single-phase
conductors, are more frequent, due to the insulating foot-
wear being worn. Thus, this invention protects against
phase-to-phase, phase-to-neutral and phase-to-ground
contacts, and may interruptthe electrical flow for any type
of connection, thereby improving the reliability of the sys-
tem with respect to the prior art.

[0061] This system makes it possible to interrupt the
electrical flow in any electrical installation when there is
contact between an individual and a non-insulated elec-
trically active conductor and/or there is imminent risk of
an electric arc, before any current circulates through the
individual's body. Moreover, it warns individuals who
have come into contact with an insulated electrically ac-
tive conductor, or warns them that they are very close to
an area of the electrical installation with a risk of an elec-
tric arc.

[0062] Optionally, in low-voltage installations, the an-
tenna of the radio receiver of the actuator device is con-
nected by means of an impedance adapter that adjusts
the impedance of the radio circuit to the impedance of
the wiring of the electrical installation wherein the actu-
ator device is located, in order to improve communica-
tions between the communication circuit of the sensor
device and the radio receiver of the actuator device, and,
therefore, expand the coverage when necessary, as in
large-sized low-voltage installations.

[0063] Preferably, the power supply for the sensor de-
vice is a commercially accessible battery, which may or
may not be rechargeable.

[0064] Another advantage of thisinvention is that it
makes it possible to connect a plurality of sensor devices
that may be simultaneously used by one or several indi-
viduals to a single actuator device.

[0065] Finally, this system also makes it possible to
detect, at a distance of at least 4 metres, at least one
individual who comes into physical contact with a non-
insulated electrically active element. Thus, when there
are several individuals in the same area, they would all
be protected by a single system, i.e. a sensor device and
an actuator device, without the need for any additional
elements.

DESCRIPTION OF THE DRAWINGS

[0066] In order to supplement the description being
made, and to contribute to a better understanding of the
characteristics of the invention, according to a preferred
embodiment thereof, a set of drawings is attached to said
description as an integral part thereof, where the follow-
ing is represented for illustrative, non-limiting purposes:

Figure 1.- Shows a schematic view of the electric
field sensor device.
Figure 2.- Shows a schematic view of an embodi-

ment of the actuator device with a perma-
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nent configuration.

Shows a schematic view of an embodi-
ment of the actuator device with a tempo-
rary configuration.

Shows a schematic view of the positioning
of the sensor device on the wall of a room
and its corresponding coverage area.
Shows a schematic view of the positioning
of the sensor device on the ceiling of a
room and its corresponding coverage ar-
ea.

Shows a schematic view of the positioning
of the sensor device on the wall of a room
and a metallic conductor connected to the
detector antenna (1), which is designed to
expand the coverage thereof and, specif-
ically, extends tothe pointreached by said
metallic conductor element.

Shows a schematic view of the positioning
of the sensor device on a belt.

Shows a schematic view of the positioning
of the sensor device outside a pocket.
Shows a schematic view of the positioning
of the sensor device inside a pocket.
Shows a schematic view of the positioning
of the sensor device on the rear part of a
safety helmet.

Shows a schematic view of the positioning
of the sensordevice onthe front of a safety
helmet.

Shows a schematic view of the positioning
of the sensor device on the rear part of a
hat.

Shows a schematic view of the positioning
of the sensor device on the front part of a
hat.

Shows a schematic view of the positioning
of the sensor device on an individual's
arm.

Shows an embodiment of the actuator de-
vice with a permanent configuration.
Shows an embodiment of the actuator de-
vice with a permanent configuration in-
stalled in an electrical panel.

Shows an embodiment of the actuator de-
vice with a temporary configuration.

Figure 3.-

Figure 4a.-

Figure 4b.-

Figure 4c.-

Figure 5a.-
Figure 5b.-
Figure 5c¢.-

Figure 5d.-

Figure 5e.-

Figure 5f-

Figure 59.-

Figure 6.-

Figure 7 .-

Figure 8.-

Figure 9.-

PREFERRED EMBODIMENT OF THE INVENTION

[0067] In a preferred embodiment of the invention, the
system for preventing electric shocks and/or electric arcs
to individuals who are close to an electrical installation
(20) is formed by a sensor device (100) and an actuator
device (200, 200') that controls the electrical flow in the
electrical installation (20). Both devices comprise an en-
veloping insulating housing that contains the rest of the
elements that make it up.

[0068] More specifically, as schematically shown in



11 EP 3 432 008 A1 12

Figure 1, the sensor device (100) comprises the following
in an enveloping housing:

- an electric near-field detector antenna (1) that is in-
tegrated into one of the outer sides of the enveloping
housing that makes up the sensor device (100).

- acontrol and command circuit (103) that comprises
a control stage (7) connected to a command inter-
face (8), with which individuals may select and pro-
gramme the sensor device (100).

- an amplifier circuit (101) connected to the detector
antenna (1) and the control and command circuit
(103), composed of a pre-amplifier (2), which ampli-
fies the electrical signals originating from the detec-
tor antenna (1), and a controllable-gain amplifier (3),
which amplifies the electrical signals originating from
the pre-amplifier (2) with a gain determined by the
control stage (7).

- alow-pass filter circuit (4) composed of a low-pass
filter located at the output of the controllable-gain
amplifier (3) of the amplifier circuit (101), which only
allows for the passage of electrical signals with a
frequency ranging between 10 Hz and 100 Hz.

- acomparator circuit (102) connected to the output
of the low-passfilter, composed by a first comparator
circuit (5) connected to a communication circuit
(104), a second comparator circuit (6) connected to
an alarm circuit (105), both comparators (5, 6) being
connected to the control and command circuit (103).

- a communication circuit (104) that is activated by
means of the first comparator circuit (5) when the
communication threshold level included in the con-
trol stage (7) is exceeded, which comprises a radio
transmitter (13) designed to transmit specific wire-
less radio signals and a transmission interface (14)
that makes it possible for individuals to adjust the
radio transmitter (13).

- analarm circuit (105) connected to the comparator
circuit (102) and the control and command circuit
(103), designed to warn individuals about the risk of
electric shock and/or electric arc. Specifically, the
alarm circuit (105) comprises an output stage (9) that
activates an acoustic indicator (10), an optical indi-
cator (11) and/or a vibrating indicator (12) when the
second comparator circuit (6) exceeds the alert
threshold level included in said control stage (7).

- acircuit that generates electromagnetic waves (17)
with frequencies ranging between 50 Hz and 60 Hz,
connected to the control and command circuit (103),
and comprises an incorporated emitter antenna,
which operates with sequential emission levels
stored in the control stage (7), in order to verify the
correct detection of electric fields by the detector an-
tenna (1) and, consequently, also verify the correct
operation of the entire system.

[0069] More specifically, the detector antenna (1) is
capable of:
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detecting the electric field emitted by the body of an

individual to which the sensor device (100) is adapt-

ed;

- detecting, atadistance of at least 4 metres, the elec-
tric field emitted by the body of at least the individual
who is included within said range;

- detecting the existing electric field in the elements
subjected to high voltages to which at least the indi-
vidual is exposed; and

- detecting the existing electric field in the elements

subjected to low voltages that face the detector an-

tenna (1) itself.

[0070] It is worth noting that the detector antenna (1)
is capable of detecting, at a distance of at least 4 metres,
the electric field emitted by the body of at least the indi-
vidualincluded within said range, when the sensor device
(100) is adapted to a ceiling, wall, work table or similar,
as shown in Figures 4a, 4b and 4c.

[0071] More specifically, Figure 4c represents the op-
eration of the sensor device adapted to the wall of aroom
and a metallic conductor element connected to the de-
tector antenna (1), which is designed to expand the cov-
erage thereof and, specifically, extends to the point
reached by said metallic conductor element.

[0072] The control stage (7) controls the gain values
of the controllable-gain amplifier (3), the communication
threshold that activates the output of the first comparator
circuit (5), the alert threshold that activates the output of
the second comparator circuit (6), the condition of the
acoustic indicator (10), the optical indicator (11) or the
vibrating indicator (12), and the generator circuit (17).
[0073] Moreover, the control stage (7) includes the
communication and alert threshold levels that activate
the output of the first and the second comparator circuits
(5, 6) for low and high voltages.

[0074] More specifically, the alert and/or communica-
tion threshold values are dependent upon at least the
type of electrical installation (20), i.e. whether the instal-
lation is low-voltage or high-voltage.

[0075] Inthe case of low-voltage installations, the first
comparator (5) activates its output and, therefore, acti-
vates the radio transmitter (13) when it detects an electric
field equivalent to the electric field emitted by the body
of an individual who comes into physical contact with a
non-insulated element subjected to an electrical voltage
greater than 50 V.

[0076] On the other hand, the second comparator (6)
activates its output and, therefore, one of the indicators
(10, 11, 12) through the output stage (9) when it detects
an electric field equivalent to the electric field emitted by
the body of an individual when it is in physical contact
with a non-insulated element and subjected to an elec-
trical voltage ranging between 25V and 50 V.

[0077] Moreover, the second comparator (6) also ac-
tivates its output when it detects the electric field emitted
by the body of an individual who is in physical contact
with an insulated element subjected to an electrical volt-
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age of at least 100 V.

[0078] Itis worth mentioning that, in this preferred em-
bodiment, the sensor device (100) was used to measure
the electric field emitted by a variety of individuals when
they were subjected to a range of different voltages, but
without any current circulating, in order to establish the
alertand communication threshold values for low-voltage
electrical installations.

[0079] Inthe case of high-voltage installations, the first
comparator (5) activates its output and, therefore, acti-
vates the radio transmitter (13) when it detects an electric
fieldemitted by an electrically active elementgreater than
20 kV/m by a percentage that entails an imminent risk of
an electric arc.

[0080] On the other hand, the second comparator (6)
activates its output and, therefore, one of the indicators
(10, 11, 12) through the output stage (9) when it detects
an electricfield of at least 5 kV/m emitted by an electrically
active element.

[0081] Optionally, the second comparator (6) also ac-
tivates its output and, therefore, one of the indicators (10,
11, 12) through the output stage (9) when it detects an
electricfield emitted by an electrically active element that
exceedsthe one selected by anindividualonthe interface
(8). Specifically, this electricfield is between the preferred
safety limits of 5 kV/m and 15 kV/m. Moreover, the sec-
ond comparator (6) also activates its output when it de-
tects an electric field emitted by an electrically active el-
ement with a value close to 20 kV/m. In this case, since
there is a high risk of an electric arc, the output stage (9)
activates, at the command of the control stage (7), all the
indicators (10, 11, 12), which remain activated until the
user moves away from the electrically active conductor.
[0082] Moreover, individuals may select and pro-
gramme the following through the command interface (8):

- the mode of use under low-voltage or high-voltage
conditions, i.e. the type of electrical installation (20)
wherein the system is used,

- the maximum gain value for the controllable-gain
amplifier (3), in order to use the sensor device (100)
in the normal-sensitivity mode or the high-sensitivity
mode,

- avariablethreshold level fromwhich the alarm circuit
(105) will become activated within pre-established
limits,

- the condition of the acousticindicator (10), the optical
indicator (11) or the vibrating indicator (12), and

- the activation of the circuit (17) that generates elec-
tromagnetic waves with an incorporated emitter an-
tenna designed to verify the correct operation of the
system.

[0083] More specifically, the sensor device (100)
presents the following operating modes: low-voltage nor-
mal-sensitivity mode, low-voltage high-sensitivity mode
and high-voltage mode. Consequently, one of the low-
voltage modes is selected when individuals are close to,
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or about to work in, a low-voltage electrical installation,
and the high-voltage mode is selected when individuals
are close to, or about to work in, a high-voltage electrical
installation.

[0084] The low-voltage normal-sensitivity mode is
used when individuals have the sensor device (100) con-
nected to their clothing through fastening means, such
as a clip (15), inserted into one of the outer sides of the
enveloping housing, as shown in Figures 5a and 5b, spe-
cifically a shirt pocket (28) or a belt (16). Moreover, as
may observed in Figure 5c, the sensor device (100) may
be inside a trouser pocket (29).

[0085] Moreover, as may be observed in Figures 5d
and 5e, the sensor device (100) may be positioned on a
safety helmet, since the fastening means comprise an
integrable male part on the casing of the enveloping
housing of the sensor device (100) that fits together with
an integrable female part included in a safety helmet.
Alternatively, this integrable male part mayfitinto a safety
hat or hood.

[0086] Furthermore, as may be observed in Figures 5f
and 5g, the sensor device (100) may be positioned on a
hat, since the fastening means comprise at least double-
sided adhesive tape, Velcro adhesive tape or fastener
clips that may be attached to the hat. Alternatively, they
may be attached to the individuals’ clothing, accessories
or helmets.

[0087] Alternatively, the detector (100) may also be at-
tached to an extremity of an individual's body by means
of an elastic band (32), as shown in Figure 6.

[0088] Thus, when the low-voltage normal-sensitivity
mode is selected, the sensor device (100) detects when
an individual is in physical contact with an insulated or
non-insulated electrically active element.

[0089] Moreover, in the low-voltage normal-sensitivity
mode, individuals may place the sensor device (100) fac-
ing any element connected to a low-voltage grid, in order
to determine whether this specific element is electrically
active.

[0090] The low-voltage high-sensitivity mode is used
when the sensor device (100) is positioned through other
fastening means, such as openings capable of receiving
screws for coupling to the wall or the ceiling of a room,
as shown in Figures 4a and 4b. Thus, when an individual
is within the range of detection of the sensor device (100),
which may exceed a 4 m radius, the sensor device (100)
detects, and recognises, when the individual is in phys-
ical contactwith an insulated or non-insulated electrically
active element.

[0091] More specifically, under low-voltage conditions,
in both the high-sensitivity and low-sensitivity modes, the
sensor device (100) may detect that an individual is un-
dergoing electrical contact by comparing the electric field
emitted by the individual's body, which is detected by
means of said detector antenna (1), with communication
threshold values programmed in the control stage (7).
Moreover, it may detect that an individual is at risk of
undergoing electrical contact when the alert threshold
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values are exceeded.

[0092] More specifically, in the low-voltage mode, in
order to optimise communications by the communication
circuit (104) of the sensor device (100) and the radio re-
ceiver (23) of the actuator device (200, 200°), the radio
receiver circuit (23) comprises an impedance adapter
that connects the radio circuit (23) to the wiring of the
low-voltage electrical installation (20), adjusting the im-
pedance of the first to the impedance of the second, in
order to expand the coverage of the antenna (24).
[0093] Inthis way, the antenna (24) coverage increas-
es and said communication will always be possible when
users undergo electrical contact in the same electrical
installation (20) wherein the actuator device (200, 200’)
is located.

[0094] More specifically, saidimpedance adapter com-
prises a capacitor, a resistance, a coil, a transformer, a
diode, a transistor or a combination thereof.

[0095] Itisworth mentioningthat, optionally, eachradio
receiver circuit (23) is associated with an unlimited
number of radio transmitters (13) by means of a specific
combination of at least two simultaneous communication
channels with different carrier frequencies which the ra-
dio receivers (23) recognise and identify, without taking
into account any code included in the carrier signals
themselves.

[0096] Thatistosay,theradio signals comprise acom-
bination of at least two carrier signals with different fre-
quencies, which make it possible for the radio receiver
(23) to identify each radio transmitter (13). Thus, each
radio receiver circuit (23) is associated with the corre-
sponding radio transmitters (13) and identifies them sole-
ly and exclusively by the reception of a specific combi-
nation of at least two simultaneous communication chan-
nels with different carrier frequencies originating from
them.

[0097] Moreover, the switch-off circuit of the actuator
device (200, 200') is activated when the radio receiver
circuit (23) simultaneously receives the combination of
at least two simultaneous communication channels,
emitted by any of the radio transmitters (13) associated
with the radio receiver (23).

[0098] On the other hand, in the high-voltage mode,
the sensor device (100) may be used to warn individuals
when they begin to reduce the safety distance limit be-
tween their bodies and the elements subjected to high
voltages. This distance limit is calculated by the sensor
device (100) by comparing the existing emitted electric
field to which the individuals’ bodies are exposed at that
precise moment, which are detected by means of the
detector antenna (1), with alert threshold values pro-
grammed in the control stage (7). Said specific threshold
values may be modified, within pre-established limits, by
individuals through the command interface (8).

[0099] Furthermore, in the high-voltage mode itis also
possible to interrupt the electrical flow in a high-voltage
installation when individuals reduce the safety distance
limit with respect to the elements subjected to high volt-
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ages by a percentage that may entail an imminent risk
of an electric arc. To this end, the sensor device (100)
compares the existing emitted electric field to which the
individuals’ bodies are exposed at that precise moment,
which are detected by means of the detector antenna
(1), withthe communicationthreshold values thatare pro-
grammed in the control stage (7).

[0100] In this high-voltage mode, the sensor device
(100) is carried by individuals on the front part of their
clothing, as shown in Figure 5b, in a shirt pocket (28) or
in their hands, when they are at a large distance from
elements that may be subjected to high voltages. There-
fore, the sensor device (100) may detect specific ele-
ments that are electrically active, which makes it possible
to prevent potential electric arcs and/or electric shocks.
[0101] Ina non-limiting manner, when the detector an-
tenna (1) detects the electric field, the electrical signals
detected passintothe pre-amplifier (2) and from the latter
into the controllable-gain amplifier (3), which amplifies
by again determined by the control stage (7) on the basis
of the mode of use, high-sensitivity or normal-sensitivity,
selected by individuals on the command interface (8).
[0102] The electrical signals originating from the con-
trollable-gain amplifier (3) pass into the low-pass filter,
which only allows for the passage of electrical signals
ranging between 10 Hzand 100 Hz. The electrical signals
present in the output of the low-pass filter pass into the
first comparator circuit (5), which activates the radio
transmitter (13) when the transmission threshold pro-
grammed in the control stage (7) is exceeded.

[0103] The electrical signals present in the output of
the low-pass filter also pass into the second comparator
circuit (6), which activates the alarm circuit (105) when
the alert threshold programmed in the control stage (7)
is exceeded.

[0104] Therefore, when the individual undergoes elec-
trical contact, the magnitude of the electricfields detected
by the detector antenna (1) will cause the first comparator
circuit (5) to activate its output and, in turn, activate the
radio transmitter (13), such that it may emit specific wire-
less radio signals thatwill reach the actuator device (200,
200", which will immediately interrupt the electrical flow.
[0105] On the other hand, when individuals are at im-
minent risk of sustaining an electric arc, usually in high-
voltage installations, the magnitude of the electric fields
to which they are exposed detected by the detector an-
tenna (1) before said arc occurs will cause the first com-
parator circuit (5) to activate the radio transmitter (13),
which will emit specific wireless radio signals that will
instantaneously reach the actuator device (200), such
that it may act on the automatic high-voltage turn-off
switchgear in order to interrupt the electrical flow.
[0106] In regard to the actuator device (200, 200, it
is formed by an enveloping insulating housing that
presents two configurations, a permanent configuration
and a temporary configuration. |.e. a configuration capa-
ble of being installed in the electrical installation (20) in
a permanent or temporary manner.
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[0107] More specifically, as schematically shown in
Figure 7, the actuator device (200) with a permanent con-
figuration has, on one of the outer sides of the enveloping
housing, a configuration capable of being connected to
a DIN rail of an electrical panel that is a part of the switch-
gear of the electrical installation (20), and comprises at
least one electrical input and one electrical output capa-
ble of being connected to the wiring of said electrical pan-
el. As may be seen in Figure 8, this electrical panel is a
conventional electrical panel that all low-voltage electri-
cal installations must have installed, with a plurality of
automatic breakers designed to interrupt the flow of elec-
tricity in a plurality of electrical installations.

[0108] More specifically, the actuator device (200), as
shown in figure 2, comprises:

- aradioreceiver circuit (23) that receives the wireless
radio signals emitted by the radio transmitter (13) by
means of the wireless radio signal receiver antenna
(24).

- areceiver interface (25) connected to the radio re-
ceiver (23), which allows for all types of program-
ming, selection and settings on said wireless signal
receiver.

- acontactor block (19), essentially formed by an in-
terrupter contactor controlled from the power circuit
(26), which interrupts the electrical flow when the
contacts are opened.

- apower circuit (26) that acts on the contactor block
(19) such that it may interrupt the electrical flow in
the electrical installation (20).

- apower interface (27) connected to the power circuit
(26), which makes it possible to test, reset and select
the type of reset.

[0109] When the radio receiver circuit (23) receives,
by means of the receiver antenna (24), the corresponding
specific wireless radio signals originating from the radio
transmitter (13), itimmediately activates the power circuit
(26), which acts on the contactor block (19), causing it
to instantaneously interrupt the electrical flow into the
electrical installation (20).

[0110] In regard to the actuator device (200) with a
temporary configuration as shown in Figure 7, it has, on
the outer sides of the enveloping housing, a male power
supply plug (22) capable of being inserted into an AC
power outlet (21) in the electrical installation (20).
[0111] More specifically, as shown in Figure 3, the ac-
tuator device (200%) with a temporary configuration is
composed of:

- a wireless radio signal receiver circuit (23), which
receives the wireless radio signals emitted by the
radio transmitter (13) by means of the wireless radio
signal receiver antenna (24).

- areceiver interface (25) connected to the radio re-
ceiver (23), which allows for all types of program-
ming, selection and settings on said wireless signal
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receiver.

- aground faultand controlled overcurrent circuit (30)
capable of simultaneously causing a momentary
ground fault and a controlled overcurrent in the elec-
trical installation (20), in order to cause the differen-
tial automatic and/or magneto-thermal breakers of
the general panel (18) of the switchgear to be trig-
gered and, therefore, interrupt the electrical flow.

- aground fault interface (31) on the ground fault and
controlled overcurrent circuit (30), which makes it
possible to adjust and check the operation thereof.

- amale power supply plug (22) adapted to the envel-
oping casing of the actuator device (200°), which is
designed to be inserted into any AC power outlet
(21) in the electrical installation (20).

[0112] Inanon-limiting manner, when the radio receiv-
ercircuit(23)receives, through the receiverantenna(24),
the signals originating from the radio transmitter (13), it
immediately activates the ground fault and controlled
overcurrent circuit (30), such that the differential auto-
matic and magneto-thermal breakers inthe general panel
(18) of the switchgear may interrupt the electrical flow.
The actuator device (200, 200’) is connected by means
of the male power supply plug (22), which is connected
to an AC power outlet (21) pertaining to said electrical
installation (20).

Claims

1. Prevention system against electrical discharges and
[ or electric arcs on individuals who are in the vicinity
of an electrical installation (20) that comprises at
least one actuator device (200, 200’) capable of cut-
ting off the electrical flow of the electrical installation
(20), characterised in that it additionally includes
at least one sensor device (100) that wirelessly de-
tects electric fields discharged by the device’s body
and / or electrically active elements of the electrical
installation (20), which is connected wirelessly with
the actuator device (200, 200’), wherein the sensor
device (100) comprises:

- at least one detector antenna (1) of electric
fields,

- at least one amplification circuit (101), linked
to the detector antenna (1),

- at least one band-pass filtering circuit (4),
linked to the

- amplification circuit (101),

- acomparison circuit (102), linked to the filtering
circuit,

- a control and command circuit (103), linked to
the comparison circuit (102) and the amplifica-
tion circuit (101),

- a communications circuit (104), linked to the
comparison circuit (102),
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- capable of sending a contraol signal to the ac-
tuator device (200, 200 "),

- at least one power source for electrically pow-
ering these circuits, and

- an enclosing and electrical insulating frame
that includes at least these circuits.

System as per claim 1, characterised in that the
sensor device (100) further comprises:

- a warning circuit (105), linked to the compari-
son circuit(102) and tothe control and command
circuit (103), and

- a generation circuit (17) for frequency electro-
magnetic waves comprised between 50 Hz and
60 Hz comprising an electromagnetic wave
emitting antenna.

System as per claim 1 characterised in that at least
the detector antenna (1) is integrated in one of the
outer or inner faces of the surround frame fitted to
the sensor device (100).

System as per claim 1, characterised in that the
system comprises two detector antennae (1).

System as per claim 4, characterised in that one
of the detector antennas (1) is integrated in one of
the outer faces of the enclosing frame of the sensor
device (100), and the other detector antenna (1) is
integrated into one of the faces of the surrounding
frame of the sensor device (100).

System as per claim 1, characterised in that the
enclosing frame on at least one of its outer faces
comprises fastening means.

System as per claim 6, characterised in that the
fastening means comprise a one-piece male inte-
grable part formed in the actual housing of the sur-
rounding frame of the sensor device (100) that fits
with a female integrable part comprised in a safety
helmet, or cap.

System as per claim 6, characterised in that the
clamping means comprise at least one double-sided
adhesive tape, adhesive Velcro tape or a clasp (15)
attachable to the individual’s attire, accessories, cap
or helmet.

System as per claim 6, characterised in that the
fastening means comprise orifices capable of receiv-
ing screws to be coupled to a solid structure such as
a wall, or ceiling of a room, or a piece of furniture.

System as per claim 1, characterised in that the
bandpass filtering circuit (4) comprises at least one
bandpassfilter located between the amplification cir-
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cuit (101) and the comparison circuit (102), which
allows the passage of electrical signals of between
10 Hz and 100 Hz.

System as per claim 1, characterised in that the
amplification circuit (101) comprises:

- a preamplifier (2), linked to the detector anten-
na (1),

- and an amplifier with controllable gain (3),
linked to the preamplifier (2), the bandpass filter
and the control and command circuit (103).

System as per claim 1, characterised in that the
circuit communication (104) comprises:

- a radio transmitter (13) that when activated
transmits radio wireless signals to the actuator
device (200, 200 ) to interrupt the electrical flow
of the electrical installation (20), and

- atransmission interface (14) that allows for the
individual to adjust the

- radio-electric transmitter (13).

System as per claim 1, characterised in that the
radio transmitter (13) sends a control signal to the
actuator device (200, 200 ') when the value detected
by the detector antenna (1) exceeds the threshold
transmission value programmed in the control and
command circuit (103).

System as per claim 1, characterised in that the
warning circuit (105) is activated, when the value de-
tected by the detector antenna (1) exceeds the spe-
cificwarning threshold value programmed inthe con-
trol and command circuit (103).

System as per claim 1, characterised in that the
comparison circuit (102) comprises: an initial com-
parator circuit (5) linked to the bandpass filtering cir-
cuit (4), the control and command circuit (103) and
to the radio transmitter (13), in in which the first com-
parator circuit (5) activates the communication circuit
(104) so that the actuator device (200, 200 *) thus
ceasingthe electrical flow of the electricalinstallation
(20) when the electric field emitted by the body of
the individual is detected wirelessly via the antenna
(1) and exceeds at least one transmission threshold
value, programmed in the control and command cir-
cuit (103), equivalent to the level of electric field emit-
ted by the individual's body when it comes into phys-
ical contact with an element without insulation sub-
jected to an electrical voltage greater than 50 V.

System as per claim 1, characterised in that the
comparison circuit (102) comprises:

- an initial comparator circuit (5) linked to the
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bandpass filtering circuit (4), the control and
command circuit (103) and to the radio transmit-
ter (13), in which the first comparator circuit (5)
activates the circuit of communication (104) so
that the actuator device (200, 200 °) acts on the
corresponding high-voltage switchgear so that
it interrupts the electrical flow of the electrical
installation (20) when the electric field detected
wirelessly by the antenna (1) in the elements
subjected to high voltage located in front of the
individual exceeds at least one transmission
threshold value, programmed in the control and
command circuit (103), equivalent to the level
of electric field that is in place in front of the in-
dividual when the latter is at imminent risk of
undergoing an electric arc.

17. System as per claims 2 and 15, characterised in

that the comparison circuit (102) additionally com-
prises:

- a second comparator circuit (6) linked to the
bandpass filtering circuit (4), the control and
command circuit (103) and the warning circuit
(105), inwhich the second comparator circuit (6)
activates the circuit of warning (105) to warn the
individual of the existence of a risk of electric
shock when the electric field emitted by the body
of the individual detected wirelessly via the an-
tenna (1) exceeds at least one warning thresh-
old, programmed in the control and command
circuit (103), equivalent to the electric field emit-
ted by an individual’s body when it is in physical
contact with an element without isolation and
subjected to an electrical voltage between 25V
and 50 V or when it is in physical contact with
an element with insulation subjected to an elec-
trical voltage of at least 100 V.

18. System as per claims 2 and 16, characterised in

that the comparison circuit (102) additionally com-
prises:

- a second comparator circuit (6) linked to the
band-pass filter circuit (4), the control and com-
mand circuit (103) and the warning circuit (105),
in which the second comparator circuit (6) acti-
vates the warning circuit (105) to warn the indi-
vidual that he is approaching an electrically ac-
tive element in high voltage and there is a risk
that an electric arc will occur when the electric
field detected wirelessly via the antenna (1) in
the elements subjected to high voltage placed
in front of the individual exceeds at least one
warning threshold programmed in the control
and command circuit (103).

19. System as per claim 15, characterised in that the
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control circuit and command (103) comprises a con-
trol stage (7) linked to a control interface (8) capable
of allowing the individual to modify, within a security
range, the warning threshold value.

System as per claim 1, characterised in that the
warning circuit (105) comprises an output stage (9)
linked to an acoustic indicator (10), an optical indi-
cator (11) or a vibratory indicator (12).

System as per claim 1, characterised in that the
communication circuit (104) additionally comprises
a generator and elevator circuit of amplitude of in-
terrupting radio-electric pulses, which is activated by
the comparator circuit (102) and which is linked to
an emitting electrode capable of transmitting to the
actuator device (200, 200 ) through the body of the
individual and at least one conductor of the electrical
installation (20) said radio-electric interruption pulse.

System as per claim 1, characterised in that the
sensor antenna (1) additionally incorporates means
for extending the detection zone of the antenna by
means of an electrical conductor element.

System as per claim 1, characterised in that the
sensor device (100) comprises a warning circuit
(105) that allows for its use for all warning functions,
even if the actuator device (200, 200 ) is not oper-
ative.

System as per to claim 1, characterised in that the
actuator device (200, 200 *) comprises:

- aradio receiver circuit (23), capable of receiv-
ing wireless radio signals sent by the communi-
cation circuit (104) of at least the sensor device
(100),

- a reception interface (25) linked to the radio
receiver circuit (23) to allow the individual to per-
form all kinds of programming, selection and ad-
justments for the reception of wireless signals,
- acoupling unit of the actuator device (200, 200
") connected to the

- electrical installation (20),

- a disconnection circuit that may be connected
to the electrical installation (20),

- a safety circuit to verify the correct operation
of the actuator device (200, 200 °),

- an enclosing and electrical insulating frame
that includes at least these circuits, and

- -an energy source to power all its circuits

System as per claim 24, characterised in that the
coupling unit is located on one of the outer faces of
the enclosing frame whose configuration is capable
of being linked to a DIN rail of a general panel (18)
of the switchgear of the electrical installation (20), or
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of an independent electrical panel and comprises
less an electrical input and an output that could be
linked to the wiring of said switchgear, or high voltage
maodels to allow for the actuator device (200) to in-
terrupt the electric flow.

System as per claim 25, characterised in that the
disconnection circuit of the electrical installation (20)
comprises:

- -a contactor block (19) constituted essentially
by a contactor that interrupts the electric flow
when it separates its contacts from each other,
and

- -a power circuit (26) linked to the contactor
block (19) that manages to separate or join its
contacts.

System as per claim 25, characterised in that the
security circuit comprises a power interface (27)
linked to the power circuit (26) that allows for the
checking of the contactor block operation (19), re-
arming the power circuit (26), rearming and selecting
the type of reassembly.

System as per claim 24, characterised in that the
coupling unit is located on one of the outer faces of
the enclosing frame and it comprises a male current
plug (22) capable of being inserted into an AC socket
(21) of the electrical installation (20).

System as per claim 28, characterised in that the
disconnection circuit comprises a controlled bypass
and overshoot circuit (30) capable of causing a
grounding of the electrical flow of the electrical in-
stallation (20) and of causing a controlled overcur-
rent of the same flow in the electricalinstallation (20),
in order to obtain a differential and or magneto-ther-
mal automatic switch of the switchgear of said instal-
lation is triggered and interrupted for the power flow.

System as per claim 24, characterised in that the
actuator device (200, 200 ) comprises an interrupt-
ingradioimpulse receiver linked to the disconnection
circuit, capable of acknowledging the radio-electric
impulse from the interruption sent through the elec-
trical installation (20) itself and from the sensor de-
vice (100) activating said disconnection circuit so
that it interrupts the flow of the electrical installation
(20).

Method of prevention against electric shock and / or
electric arcs on individuals who are close to an elec-
trical installation (20) of which the system described
in any of the previous claims makes use, character-
ised in that it comprises the following stages:

- positioning an actuator device (200, 200 ") in
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the electrical installation (20),

- positioning at least one sensor device (100),
- selecting by means of a control interface (8),
comprised in the sensor device (100), an oper-
ational mode for the sensor device (100),

- wirelessly detecting by a detector antenna (1)
comprised in the sensor device (100) a nearby
electric field,

- amplify the signal of the near electric field by
means of an

- amplification circuit (101),

- comparing said electrical field signal, by means
of a comparison circuit (102), with threshold val-
ues comprised in a control and command circuit
(103),

- sending a radio signal, via a communication
circuit (104), to the actuator device (200, 200 )
s0 as to impede the electrical flow of the electri-
cal installation (20) when any of the threshold
values is exceeded, and

- send an acoustic, visual or vibratory signal, by
means of a warning circuit (105),

- to the individual who is close to the electrical
installation (20) when any of the threshold val-
ues is exceeded.

System as per claim 1, characterised in that the
radio receiver circuit (23) comprises an impedance
adapter that connects the radio circuit (23) to the
wiring of the electrical installation (20) low voltage,
adapting the impedance of the first to the impedance
of the second, in order to expand the coverage of
the antenna (24).

System as per claim 12, characterised in that the
signals emitted by radio-electric devices comprise a
combination of at least two carrier signals of different
frequencies that allow for the radio receiver (23) to
identify each radio transmitter (13).
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