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57 ABSTRACT

A voltage sensor for obtaining a light signal representative of
an AC voltage in a live electrical wire having a surrounding
electrical field, comprising: a conducting device adapted to be
placed in the surrounding electrical field and in galvanic
isolation to the live electrical wire for causing a movement of
charges and extracting a current from the movement of
charges; a micro-light source for emitting a light signal, the
micro-light source being operatively connected to the con-
ducting device for receiving the extracted current and being
directly powered by the extracted current, an intensity of the
light signal being related to a value of the AC voltage in the
electrical wire; a light guide, operatively coupled to the
micro-light source, for receiving and propagating the light
signal over a distance.

10 Claims, 5 Drawing Sheets
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1
OPTICAL SENSOR FOR NON-CONTACT
VOLTAGE MEASUREMENT

TECHNICAL FIELD

The invention relates to voltage sensors and more particu-
larly to non-intrusive voltage sensors using a micro-light
source.

BACKGROUND OF THE ART

Over the past few years, power systems (generation, trans-
mission, and distribution) have undergone several major tech-
nological developments with optimized control as their ulti-
mate aim. These developments rely on a better understanding
of power system dynamics and inevitably require more
instrumentation. In this context, it is important to minimize
the electrical, mechanical and environmental impacts of new
instrumentation, which must also meet particular reliability
and precision requirements as well as isolation standards for
each voltage level.

Generally speaking, current and voltage are the two pri-
mary inputs for all electrical parameter measurements. Mea-
suring current is normally quite straightforward and meets the
conditions mentioned above. Several sensors are available
that do not even require an open circuit. In addition to a wide
measurement range, excellent precision and a high degree of
electrical isolation, these sensors are also robust and can be
installed on a power system with no major service continuity
impacts.

However, the same cannot be said of voltage measurement,
which generally requires the use of measurement transform-
ers connected in parallel with the line(s) forming the system.
From a mechanical point of view, these voltage transformers
are relatively heavy and their installation requires certain
precautions. In addition, installing them on medium or high-
voltage systems sometimes requires the use of a bypass dis-
connect switch so they can be isolated in case of malfunction.

A few years ago, measuring equipment suppliers started to
develop voltage sensors that offer good precision with no
galvanic contact. However, some of these sensors are quite
large, and others require an external supply source.

SUMMARY

A system for measuring the voltage of an electric line
without galvanic contact with its conductor is disclosed. The
device consists of a micro-light source supplied via a move-
ment of charges caused by a conductive device in the electri-
cal field of the electric line and an optical fiber to transmit the
light signal. A read-out module is situated at a distance to
receive, process and communicate information on the ampli-
tude and phase of the voltage being measured.

The optical fiber provides a high degree of electromagnetic
interference immunity and excellent electrical isolation and
breakdown resistance. The device is inherently safe for the
power system, because failure of the device does not cause a
short circuit to ground.

In accordance with a first aspect, there is provided a voltage
sensor for obtaining a light signal representative of an AC
voltage in a live electrical wire having a surrounding electri-
cal field. The voltage sensor comprises a conducting device
adapted to be placed in the surrounding electrical field and in
galvanic isolation to the live electrical wire for causing a
movement of charges and extracting a current from the move-
ment of charges; a micro-light source for emitting a light
signal, the micro-light source being operatively connected to
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the conducting device for receiving the extracted current and
being directly powered by the extracted current, an intensity
of'the light signal being related to a value of the AC voltage in
the electrical wire; a light guide, operatively coupled to the
micro-light source, for receiving and propagating the light
signal over a distance.

In one embodiment, the conducting device is a conductive
plate and the conductive plate is operatively connected to an
earth ground through the micro-light source.

In one embodiment, the conducting device is two conduc-
tive plates and the conductive plates are in electrical connec-
tion through the micro-light source.

In one embodiment, the conducting device is a conductive
cylinder around an elongated section of the live electrical wire
and the conductive cylinder is operatively connected to an
earth ground.

In one embodiment, a layer of dielectric material is pro-
vided between the conductive cylinder and the electrical wire.

In one embodiment, the conducting device is two concen-
tric conductive cylinders around an elongated section of the
live electrical wire and the concentric conductive cylinders
are in electrical connection through the micro-light source.

In one embodiment, the concentric conductive cylinders
include an interior cylinder and an exterior cylinder and the
exterior cylinder is operatively connected to an earth ground.

In one embodiment, the micro-light source is a micro-light
emitting diode (LED) source.

In one embodiment, the voltage sensor further comprises a
return-path component being operatively connected to the
conducting device and the micro-LED source.

In one embodiment, the light guide is a plastic optical fiber.

In one embodiment, the live electrical wire is unsheathed
and a layer of insulating material is provided between the
conducting device and the live electrical wire.

In one embodiment, the voltage sensor further comprises a
read-out unit, operatively connected to the light guide, includ-
ing a detector for receiving the propagated light signal and a
processor for determining an intensity value for the light
signal and determining a measurement of the AC voltage in
the live electrical wire using the intensity value.

In one embodiment, a phase of the light signal is in phase
with the AC voltage of the electrical wire and the processor of
the read-out unit further determines a light signal phase of the
light signal and a voltage phase of the voltage in the electrical
wire using the light signal phase.

In accordance with a second aspect, there is provided a
method for obtaining a light signal representative of an AC
voltage in a live electrical wire having a surrounding electri-
cal field, comprising: placing a conducting device in the sur-
rounding electrical field and in galvanic isolation to the live
electrical wire for causing a movement of charges; extracting
a current from the movement of charges to power a micro-
light source; emitting a light signal from the micro-light
source, an intensity of the light signal being related to a value
of'the AC voltage in the electrical wire; receiving and propa-
gating the light signal over a distance via a light guide opera-
tively coupled to the micro-light source.

In one embodiment, the method further comprises receiv-
ing the propagated light signal using a detector; determining
an intensity value for the light signal using a processor; deter-
mining a measurement of the AC voltage in the live electrical
wire using the intensity value using the processor.

BRIEF DESCRIPTION OF THE DRAWINGS

Having thus generally described the nature of the inven-
tion, reference will now be made to the accompanying draw-
ings, showing by way of illustration an example embodiment
thereof and in which
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FIG. 1 shows the main components of an example voltage
sensor using a conductive plate for the conducting device;

FIG. 2 shows the main components of an example voltage
sensor using two conductive plates for the conducting device;

FIG. 3 includes FIG. 3A and FIG. 3B and shows a Faraday
cage example embodiment with two concentric conductive
cylinders in open (FIG. 3A) and closed (FIG. 3B) clamping
configurations;

FIG. 4 shows a Faraday cage example embodiment with
two concentric conductive cylinders, the exterior cylinder
being grounded;

FIG. 5 shows a conducting element example embodiment
with a single grounded conductive cylinder;

FIG. 6 shows a conducting element example embodiment
with a single grounded conductive cylinder, in which a dielec-
tric material is present between the conductive cylinder and
the electrical wire; and

FIG. 7 shows a conductive plate example embodiment in
which the sensor housing is shaped to allow the conductive
plate to be positioned in close proximity to the electrical wire.

It will be noted that throughout the appended drawings,
like features are identified by like reference numerals.

DETAILED DESCRIPTION

A system for measuring the voltage of an electric line
without galvanic contact with its conductor is disclosed. The
device includes a micro-light source supplied via a movement
of'charges caused by a conductive device in the electrical field
of the electric line and an optical fiber to transmit the light
signal directly representative of the electrical field near the
electric line. A read-out module is situated at a distance to
receive, process and communicate information on the ampli-
tude and phase of the voltage being measured.

The optical sensor for non-contact voltage measurement
could be used for residential installations which use voltages
as low as 100 V. It could also be used for power line measure-
ments for voltages as high as hundreds of kV.

The non-intrusive voltage sensor casing could be designed
and manufactured to clamp on and off an electrical wire and
would not require permanent installation or perforation of the
insulating sheath of the electrical wire. It could alternatively
be shaped to receive a disconnected electrical wire within an
elongated aperture of the casing prior to connection of the
electrical wire for live operation. As will be readily under-
stood, should one wish to permanently install the non-intru-
sive voltage sensor on an electrical wire, it would also be
possible to do so.

The sensor carries out a somewhat instantaneous measure-
ment of the voltage in the conductor without galvanic contact
with the wire and without disrupting the electrical connec-
tions of the conductor.

A movement of charges caused by a conductive device in
the electrical field of the electric line generates an alternating
current, without galvanic contact with the conductor. How-
ever, even with a strong movement of charges, the current
generated can be quite weak (a few pA). With prior art sys-
tems, in order to measure such a weak current in proximity to
power lines, relatively effective electromagnetic insulation
would have to be installed all along the current’s path or
amplification would be required at the sensor level to transmit
an electrical or optical signal which would be sufficiently
strong.

To significantly reduce the need for electromagnetic insu-
lation, a micro-light source is placed directly at the measure-
ment point, thus converting the weak electrical signal to a
weak light signal. A conducting device along with a micro-
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light source constitutes the sensor. An optical fiber is used to
transmit the light signal. A read-out module situated at a
distance is used to receive, process and communicate infor-
mation on the amplitude and phase of the voltage being mea-
sured.

Only the sensor requires a substantial amount of electro-
magnetic insulation, because once the electrical signal is con-
verted into a light signal, it is no longer susceptible to elec-
tromagnetic interference. The read-out module may be
located a few dozen meters away, in an area where it is
practical to convert the light signal into any other type of
signal that can be transmitted over a longer distance. Optical,
electrical or radio signals can be used, for example, and they
can be analog or digital.

The device can also be used to measure the phase of the
voltage, as long as the micro-light source has a fast enough
response time to temporally resolve the signal with a few
harmonics, a condition easily met with a Light Emitting
Diode (LED).

The sensor is electrically isolated from the read-out mod-
ule. The two are linked with a glass or polymer optical fiber,
which could also be sheathed with highly effective insulating
material. The material used can have a breakdown voltage
greater than that of air. This high degree of electrical isolation
and breakdown resistance could be an even greater advantage
at medium or even high voltages.

The non-intrusive voltage sensor is adapted to detect the
electrical field which surrounds the insulating sheath and/or
wire and is usually not affected, or only slightly affected, by
the current passing through the conductor and therefore by
the magnetic field surrounding the conductor. Should some
residual sensitivity be observed with larger loads, it would be
possible to compensate for this by identifying the current
flow.

FIG. 1 schematically illustrates the operating principle. A
non-intrusive voltage sensor system 100 is shown.

The non-intrusive voltage sensor system 100 comprises a
conducting device 101, a micro-light source 103, such as a
micro-LED source, an optional return-path circuit 105 and an
optical fiber 106. The conducting device 101, the micro-light
source 103 and the optional return path circuit 105 can be
housed in a sensor body 102. In use, the sensor body 102 is
placed in close proximity to an electrical conductor 104 such
that the conducting device 101 enters the electrical field sur-
rounding the electrical conductor 104. The electrical conduc-
tor 104 includes an electrical wire 108 which may optionally
have an insulating sheath 110.

The optical fiber 106 captures the light signal emitted from
the micro-LED source 103 and allows the light signal to travel
to a read-out unit 114.

The conducting device 101 together with the electrical wire
108, senses the electrical field which surrounds the electrical
wire 108. The electrical wire 108 can be a 120 V AC voltage
conductor for example. In use, the conductive surface 116 is
placed in close proximity to the electrical wire 108 and is
therefore located close to an edge of the sensor body 102.

The micro-light source 103, for example a LED micro-
light source, is powered by a small current obtained from a
movement of charges caused by a conductive device, the
conductive surface 116, in the electrical field of the electrical
conductor 104. The small current is converted to a light signal
by the micro-light source 103. The light signal of the micro-
light source is then propagated from the micro-light source
103 within an optical fiber 106 to a read-out sub-system 114.
The optical fiber 106 can be a plastic optical fiber (POF), for
example.
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In applications where the electrical wire 108 is not covered
by an insulating sheath 110, the sensor body 102 can include
an insulation layer 118 to ensure that there is no galvanic
contact between the electrical wire 108 and the conductive
surface 116.

To avoid damaging the micro-light source in case of mal-
function of the sheath of the electrical wire or stray currents,
it is possible to add additional capacitors in series with the
sensing sub-system.

As will be readily understood, the non-intrusive voltage
sensor 100 could also be used to determine whether there is
voltage in a power cable consisting in an assembly of two or
more electrical conductors usually held together with an over-
all sheath. The non-intrusive voltage sensor would then
obtain a presence/absence reading for the voltage of the
power cable.

Sensor Body

The sensor body 102 can be manufactured to closely mate
with the electrical conductor 104 thereby ensuring an appro-
priate positioning of the components of the non-intrusive
voltage sensor 100 within the sensor body 102 with respect to
the electrical conductor 104. It could be adapted to loosely
mirror and receive the shape of the electrical conductor 104.
As will be readily understood, the sensor body 102 need not
closely mate with the electrical conductor 104. Alternatively,
it could have a shape which does not mate with the electrical
conductor 104.

The voltage sensor 100 can be fully contactless or can
contact the optional sheath 110 of the electrical conductor
104 or the electrical wire 108 itself. As will be readily under-
stood, the voltage sensor 100 does not need to contact the
electrical wire 108 to obtain a voltage reading and therefore,
there is no need to perforate the sheath to create an intrusive
and permanent installation for the sensor body 102 on the
electrical conductor 104. Indeed the sensor should not have
galvanic contact with the electrical conductor 104.

Micro-Light Source

The micro-light source is able to efficiently convert weak
electrical currents into light signals. The micro-light source
should be able to pick up pA-range currents. It will produce a
light signal with an intensity substantially proportional to the
magnitude of the weak electrical current.

Tests were carried out with a pLED source from supplier
InfiniLED™. Its current threshold was about 8 pA which was
slightly too high for a low-voltage measuring device. As will
be readily understood, a micro-LED with a current threshold
of about 0.5 nA would yield better results for a low-voltage
application. A person skilled in the art will select a uLED with
an appropriate current threshold and an appropriate pattern of
diode conduction.

In order for the movement of charges of a few picoFarads
(pF) to generate a sufficient current to power the micro-light
source, a micro-light source which only requires 0.5 pA to
generate an emitted power density of more than 200
mW.mm™2 (100 nW) would yield acceptable results, for
example.

It could also be possible to use a dual-LED kit in which
each LED has a different polarity, thereby emitting an optical
signal during both the positive and negative phases of the
voltage in the electrical wire.

Return-Path Circuit

The return-path circuit is optional. In the case where the
micro-light source is a micro-LED source, the return-current
path 105 can be provided in the circuit to allow the current to
travel and to protect the micro-LED source from accidental
peak currents. The return-current path 105 can include at least
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one component which can be, for example, a resistor, a diode,
or a return-path light source, such as a LED source.

Ifthe return-path circuit includes a return-path light source,
it can be coupled to a second optical fiber or to the same fiber.
This would allow obtaining an optical signal during the nega-
tive phase of the voltage in the electrical wire.

Ground Reference

The ground reference 120 is optional.

If the conducting device is a conductive plate 116 brought
in close proximity to the electrical wire 108, the ground
reference may be required. The ground reference 120 can be
obtained from the support wire on which the electrical con-
ductors are often provided. If this ground reference 120 is not
available near the conducting element, the ground reference
can be obtained elsewhere. A conductive coating could be
provided on the optical fiber. The thin conductive coating
would then be connected to a ground reference. A small
conducting wire could be added to the cable of the optical
fiber and also be connected to the ground reference. This
small conducting wire would not create a short circuit since it
would have a low current carrying capacity. One should how-
ever avoid creating stray currents. Design of the casing of the
voltage sensor may help in limiting stray currents.

If the conducting device is a Faraday cage, the ground
reference may be omitted. The Faraday cage principle indi-
cates that an external static electrical field will cause the
electrical charges within the cage’s conducting material to
redistribute themselves so as to cancel the field’s effects in the
cage’s interior. In order to create a Faraday cage sensor
embodiment 200, the sensor body 102 will include at least
two conductive shields 202, 204 which will surround the
micro-light source 103 and its related components 205 as
shown in FIG. 2. The conductive shields 202, 204 of the
sensor body will become charged as the sensor is placed in
close proximity with the electrical wire 108. The electrical
wire 108 can be partly or fully surrounded by the conductive
shields 202, 204. The nearest conductive shield 202 will take
on a negative charge and the furthest conductive shield 204
will take on a positive charge. The electrical field within the
sensor body 102 would then be nil.

This would yield very low currents for the sensing sub-
system. With an AC high voltage of the order of a few hun-
dreds of kV, currents of 10 or 100 pA can be generated which
would allow use of a micro-light source to generate an optical
signal of a few pW. This approach measures changes in the
electrical field of the electrical wire and does not measure
changes in the actual voltage of the electrical wire. Other
components do form part of the electrical field. However, for
predetermined distances and fixed phases of the elements at
different voltages, it would be possible to calibrate the mea-
sured electrical field to obtain a voltage reading for the elec-
trical wire.

EXAMPLE EMBODIMENTS

In the example embodiments, the live electrical wire has an
AC voltage causing the charge at the electrical wire to alter-
nate between a —-Q and +Q charge.

First Example Embodiment

In a first Faraday cage example embodiment 300 shown in
FIG. 3A and FIG. 3B, an interior hollow conductive cylinder
202 surrounds an elongated section of the live electrical wire
108. An exterior hollow conductive cylinder 204 surrounds
the interior conductive cylinder 202. The cylinders 202, 204
are held in relative configuration with each other and with the
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electrical wire using insulating caps at both ends (not shown).
Since the cylinders 202, 204 are longer than their diameters,
the impact of the insulating caps is negligible. The cylinders
202, 204 are operatively connected by the sensing sub-system
including the micro-light source 103 and the return path com-
ponents 205. In one example embodiment, the cylinders 202,
204 can have a length of 20 to 50 cm. If the electrical wire in
unsheathed, the sensor includes an interior insulating layer
118. An intermediate insulating layer is also provided
between the cylinders. The interior insulating layer 118 and
the intermediate insulating layer can be filled with air or with
a dielectric material such as polymers or ceramics. The cyl-
inders 202, 204 can be made of any conductive material, such
as aluminum, for example.

Considering that exterior electrical fields are negligible
and that the conducting device has a null charge at the begin-
ning, when the live electrical wire 108 has a +Q charge, the
interior cylinder 202 has a —Q charge to cancel out the field.
The exterior cylinder 204 has a charge of +Q. When the AC
voltage forces the charge at the electrical wire to change from
+Q to —-Q, a charge of a magnitude 2Q will travel in the
sensing sub-system.

This first example embodiment 300 gives a direct measure-
ment of the charge Q. It varies with the electrical field. It does
not provide a measurement of the voltage in the electrical
wire. However, knowing the electrical conditions of the
installation of the wire and sensor or via calibration, the
voltage in the electrical wire can be extrapolated from the
charge Q.

The housing of the sensor 302 has a clamp type configu-
ration to allow clamping of the sensor on the electrical wire
108. In FIG. 3A, the housing is open for installation or
removal of the sensor. In FIG. 3B, the housing is closed for
live measurement of the AC voltage in the electrical wire.

The sensing sub-system and the optical fiber 106 are shown
schematically at a longitudinal end of the cylinders. As will be
readily understood, the packaging and configuration of these
components will be optimized by one skilled in the art.

Second Example Embodiment

In this second example embodiment 400 shown in FIG. 4,
the configuration is similar to that of the first example
embodiment 300. However, the exterior hollow conductive
cylinder 204 is grounded. The ground link 420 only needs to
support a charge of 2Q within a half-cycle.

Considering that exterior electrical fields are negligible,
when the live electrical wire has a +Q charge, the interior
cylinder has a —-Q charge to cancel out the field. The exterior
cylinder has an approximately null charge because it is
grounded and therefore maintained to OV. In reality, it will
have a charge just sufficient to cancel out the electrical con-
tributions of the environment. When the AC voltage forces the
charge to change from +Q to -Q, a charge of a magnitude 2Q
will travel in the electrical conductor and in the ground link.

This second example embodiment 400 gives a direct mea-
surement of the charge Q. However, knowing that the cylin-
ders are maintained at 0V, and knowing the interior radius of
the interior cylinder, the potential at the electrical wire can be
determined.

Third Example Embodiment

In this third example embodiment 500 shown in FIG. 5, the
exterior hollow conductive cylinder is omitted. The remain-
ing cylinder 202, a hollow conductive cylinder is grounded
via ground link 520.
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When the AC voltage forces the charge to change from +Q
to —Q in the electrical wire, a charge of a magnitude 2Q will
travel in the electrical conductor and in the ground link.
Indeed, even if the exterior cylinder is omitted, the ground
link ensures that the charge of 2Q travels in the electrical
conductor. This third example embodiment 500 also gives a
direct measurement of the charge Q.

Fourth Example Embodiment

In this fourth example embodiment 600 shown in FIG. 6, a
layer of dielectric material 630 is present between the elec-
trical wire and the remaining cylinder. The remaining cylin-
der is still grounded via ground link 620.

The dielectric material gets polarized and a —q charge
becomes present near the electrical wire while a —q charge
becomes present near the remaining cylinder. If the electrical
wire still has a charge of +Q, we know that +Q=+Q'-q and
-Q=-Q'+q. The Q' charge measured when a dielectric layer is
present will therefore be greater than Q measured when there
is no dielectric layer. Indeed, Q'/Q=¢€,, where €, is the rela-
tive permittivity of the dielectric material. The charge travel-
ling in the electrical conductor will be 2Q".

Fifth Example Embodiment

In this fifth example embodiment 700 shown in FIG. 7, the
conducting device is a single conductive plate 116. It is
brought in close proximity to the electrical wire 108 without
clamping on it. The shape of the casing 702 helps the user to
position the conductive plate 116 in appropriate relative con-
figuration to the electrical wire 108.

Light Guide

The sensor 100 sends the optical signal from the micro-
light source 103 to a read-out sub-system 114 via an optical
fibered link 106. This optical signal has an intensity value
related to the voltage present in the electrical conductor 104.
The fibered link 106 between the sensor and the read-out
sub-system is an optical fiber or any light guide which does
not require power and does not need to carry electricity. It
simply carries an optical signal from the sensor 100 to the
read-out sub system 114. The optical signal is strong enough
to ensure readability of the optical signal at a location away
from the sensing sub-system, for example at a location meters
or tens of meters away from the location of the sensing sub-
system, even when using plastic optical fibers. This optical
signal is unaffected by electromagnetic perturbations in the
environment of the fiber. It can also act as an electrical insu-
lator between the sensing sub-system and the read-out sub-
system.

Read-Out Module

The read-out module 114 is adapted to transform the inten-
sity and phase reading of the optical signal into an electrical
output signal. This can be done using a detector such as a
photodiode. This electrical signal represents the intensity and
phase of the light over time. The intensity of the light signal
will be related to the value of the voltage in the electrical wire
and the light signal will be in phase with the voltage of the
electrical wire.

The detector sub-system is in communications with a data
analysis sub-system which could include printed circuit
boards with data processing capabilities, such as a processor
to allow analysis of the electrical signal. For example, instan-
taneous voltage and phase readings could be extracted, aver-
ages could be calculated, time-stamping and event recordal
could be performed, historical data could be cumulated, har-
monic content analysis could be performed. The data could be
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further transmitted to other modules, such as anomaly-detec-
tion algorithms to allow an in-depth analysis of the grid. As
will be readily understood, the electrical signal could be
converted to a digital signal.

Calibration

Characterization of micro-LED temperature behavior and
development of a signal compensation approach may be
required as will be understood by one skilled in the art.

It may be sufficient to simply calibrate the micro-LED at
different temperatures. If the behavior of the micro-LED as a
function of temperature and time is reproducible, the calibra-
tion approach may be appropriate.

A second substantially identical micro-LED may be used
to determine the behavior of the micro-LED provided in the
sensor. The second micro-LED is not electrically connected
to the voltage sensor. It is kept at identical temperature to the
voltage sensor micro-LED. A known current is made to flow
in the second micro-LED. The output optical power is mea-
sured. The electrical-to-optical conversion factor of the sec-
ond micro-LED will then be known at all times. The second
micro-LED being substantially identical to the voltage sensor
micro-LED, the electrical-to-optical conversion facture of the
micro-LED of the voltage sensor can be extrapolated.

Calibration tests can be carried out to determine the impact
of other parameters such as temperature, presence of other
electrical fields in the area, electromagnetic noise, magnetic
fields, etc., on the reading obtained by the sensor 100. A
calibration adjustment can then be done on the measured
voltage to increase accuracy of the reading.

The embodiments described above are intended to be
exemplary only. The scope of the invention is therefore
intended to be limited solely by the appended claims.

I claim:

1. A voltage sensor for obtaining a light signal representa-
tive of an AC voltage in a live electrical wire having a sur-
rounding electrical field, comprising:

a conducting device comprising a first conductive shield
placed at a first distance from said live electrical wire
and a second conductive shield placed at a second dis-
tance from said live electrical wire, said first and second
distances being different, said conducting device being
in galvanic isolation from said live electrical wire and
from any other electrical conductor, said conducting
device being adapted to be placed in said surrounding
electrical field for causing a movement of charges and
extracting a current from said movement of charges;

a micro-light source for emitting said light signal, said
micro-light source being operatively connected to said
first and second conductive shields and allowing said
extracted current to flow from one of said conductive
shields to the other, said micro-light source being
directly powered by said extracted current, an intensity
of said light signal being related to a value of said AC
voltage in said live electrical wire;

a light guide, operatively coupled to said micro-light
source, for receiving and propagating said light signal
over a distance.
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2. The voltage sensor as claimed in claim 1, wherein said
first conductive shield is a hollow interior cylinder and said
second conductive shield is a hollow exterior cylinder, said
interior and exterior cylinders being disposed concentrically
around an elongated section of said live electrical wire.

3. The voltage sensor as claimed in claim 1, wherein said
micro-light source is a micro-light emitting diode (LED)
source.

4. The voltage sensor as claimed in claim 3, further com-
prising a return-path circuit operatively connected to said first
and second conductive shields.

5. The voltage sensor as claimed in claim 1, wherein said
light guide is a plastic optical fiber.

6. The voltage sensor as claimed in claim 2, wherein said
live electrical wire is unsheathed and wherein a layer of
insulating material is provided between said hollow interior
cylinder and said live electrical wire.

7. The voltage sensor as claimed in claim 1, further com-
prising a read-out unit, operatively connected to said light
guide, including a detector for receiving said propagated light
signal and a processor for determining an intensity value for
said light signal and determining a measurement of said AC
voltage in said live electrical wire using said intensity value.

8. The voltage sensor as claimed in claim 7, wherein a
phase of said light signal is in phase with said AC voltage of
said electrical wire and wherein said processor of said read-
out unit further determines a light signal phase of said light
signal and a voltage phase of said voltage in said electrical
wire using said light signal phase.

9. A method for obtaining a light signal representative of an
AC voltage in a live electrical wire having a surrounding
electrical field, comprising:

placing a conducting device in said surrounding electrical

field for causing a movement of charges, said conduct-
ing device comprising a first conductive shield placed at
a first distance from said live electrical wire and a second
conductive shield placed at a second distance from said
live electrical wire, said first and second distances being
different, said conducting device being in galvanic iso-
lation from said live electrical wire and from any other
electrical conductor;

extracting a current from said movement of charges to

power a micro-light source;

emitting said light signal from said micro-light source, an

intensity of said light signal being related to a value of
said AC voltage in said electrical wire;

receiving and propagating said light signal over a distance

via a light guide operatively coupled to said micro-light
source.

10. The method as claimed in claim 9, further comprising:

receiving said propagated light signal using a detector;

determining an intensity value for said light signal using a

processor;

determining a measurement of said AC voltage in said live

electrical wire using said intensity value using said pro-
Ccessor.



