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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a monitoring
system for remotely monitoring a state of pole-mounted
equipment in a power distribution or transmission grid.

BACKGROUND OF THE DISCLOSURE

[0002] In a power distribution or transmission grid,
herein also simply referred to as a power grid, overhead
power transmission lines may be mounted on poles, i. e.
posts or pylons. Various types of equipment are adapted
to be mounted directly to a pole of the power grid. Such
pole-mounted equipment may serve the purpose of pro-
tecting the power grid or parts thereof, such as in a surge
overvoltage protection. Other types of pole-mounted
equipment, such as transformers, may also serve the
purpose of ensuring power distribution.
[0003] Pole-mounted protection equipment may, for
example, be surge arresters, which can be considered
as important protection devices in electrical network and
protect expensive equipment, such as distribution trans-
formers, against overvoltage surge by locally limiting en-
ergy of the overvoltage surge. Preferably, they are in-
stalled in group of three on three-phase poles that have
a phase-to-ground connection. Another example for
pole-mounted equipment are the distribution transform-
ers themselves.
[0004] The surge arrester can absorb a limited amount
of energy and it may fail after a certain number of pro-
tection events and/or a certain overload (e.g. amount
and/or duration of an overcurrent). The surge arrester
may typically fail by thermal overload which means that
the surge arrester may overheat and in extreme cases
emit sparks and/or even explode.
[0005] To limit such a risk, disconnector devices have
been developed, so-called spark prevention units (SPU),
whose objective is to disconnect, in a spark-safe way,
the surge arrester before a failure occurs. These discon-
nector devices may reduce the above-mentioned risk by
disconnecting the surge arrester before thermal over-
load. Once disconnected, the surge arrester is removed
from the electrical network. There may be a local visual
indicator on the SPU that visualizes that the SPU has
disconnected (tripped), but visual monitoring may be
prone to errors.
[0006] When a utility network like a power grid or a
power distribution network includes a large number of
disconnector devices including SPUs (typically tens to
hundreds of thousands), it becomes cumbersome to de-
termine if these are all still connected. Presently, it is
required to send out a service crew that visually inspects
each and every disconnector device. This is a time in-
tensive task: a given SPU may therefore be inspected
only once every year or even less often. A disconnected
SPU could thus be in the network for a long period of

time. That means that in this location no protection
against surge is available, since the surge arrester has
been disconnected from the power grid. Analogous con-
siderations also apply for other pole-mounted equipment
such as for fuse cutouts that protect distribution trans-
formers against overload.
[0007] Further analogous considerations pertain to
other non-protective pole-mounted equipment such as
transformers. When a transformer has a malfunction, or
its fuse cutout has been activated, and a location thereof
is to be determined, it can be cumbersome to send out
a service crew that visually inspects each and every
transformer.
[0008] US 2018/238955 A1 describes a system for the
standoff detection of power line hazards comprising a
ferrite core having a window, a power line to be monitored
passing through the window and forming a first winding,
a second winding passing through the window and hav-
ing a first and second terminal, a low pass filter coupled
to the second winding and outputting a filtered electrical
signal, and a full wave rectifier means coupled to the
filtered electrical signal to provide charging current for a
backup battery and to provide a filtered bus voltage
source.
[0009] US 2006/056370 A1 describes systems and
methods for ensuring data integrity in a mesh network,
whereby the mesh network can include multiple RF de-
vices.
[0010] It is therefore desirable to address the problem
mentioned above, and to provide a technology for making
pole-mounted equipment able to be monitored in an easy
and reliable manner.

SUMMARY OF THE INVENTION

[0011] The invention is defined by the features of the
independent claims.
[0012] According to an aspect of the present disclo-
sure, a monitoring system for remotely monitoring a state
of pole-mounted equipment in a power distribution or
transmission grid is provided. The pole-mounted equip-
ment comprises an indicator device configured to present
state information indicative of a state of the pole-mounted
equipment. The monitoring system comprises a status
monitoring device movable via a drive or propulsion sys-
tem. The status monitoring device is configured to obtain
the state information from the indicator device when lo-
cated within a communication range of the indicator de-
vice.
[0013] According to another aspect, a monitoring sys-
tem as described herein is used in monitoring an indicator
device of pole-mounted equipment. The indicator device
is configured such that it presents a state information.
The state information is indicative of the state of the pole-
mounted equipment.
[0014] According to yet another aspect, a grid equip-
ment system is provided. The grid equipment system
comprises pole-mounted equipment connected to a pow-
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er distribution or transmission grid. The pole-mounted
equipment comprises an indicator device that is config-
ured to generate indicator data including state informa-
tion indicative of a state of the pole-mounted equipment.
The grid equipment system further comprises a monitor-
ing system as described herein.
[0015] According to yet another aspect, a monitoring
method for remotely monitoring a state of a plurality of
pieces of pole-mounted equipment in a power distribution
or transmission grid is provided. The pieces of pole-
mounted equipment each comprise an indicator device
that generates indicator data including state information
indicative of the state of the respective piece of pole-
mounted equipment. The monitoring method is carried
out via a monitoring system comprising a status monitor-
ing device movable via a drive or propulsion system. The
monitoring method comprises moving the status moni-
toring device to a location within a communication range
of the respective indicator device. The monitoring method
further comprises obtaining the indicator data from the
indicator device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Embodiments of the present disclosure will be
presented in the sense of examples and their advantages
are explained in greater detail below, with reference to
the accompanying drawings, wherein:

Fig. 1 schematically shows a section of a power grid
with a disconnector device according to embodi-
ments;

Fig. 2 schematically shows an exemplary configura-
tion of plural disconnector devices mounted on pole-
mounted equipment of a power grid, and an exem-
plary monitoring system, according to an embodi-
ment;

Fig. 3 schematically shows an exemplary configura-
tion of plural disconnector devices mounted on pole-
mounted equipment of a power grid, and an exem-
plary monitoring system, according to another em-
bodiment;

Fig. 4 schematically shows a monitoring device of a
monitoring system, according to another embodi-
ment;

Fig. 5 schematically shows a monitoring device of a
monitoring system, according to another embodi-
ment;

Fig. 6 schematically shows a grid configuration hav-
ing plural poles, and respective indicator devices as-
signed to each pole;

Fig. 7 schematically shows an illustration of commu-

nication ranges of the plural indicator devices of Fig.
6;

Figs. 8a and 8b schematically show an exemplary
configuration of a pole-mounted equipment and dis-
connector device according to an embodiment, hav-
ing an indicator device with an optically detectable
indicator; and

Fig. 9 schematically shows an exemplary configura-
tion of a pole-mounted equipment and disconnector
device according to another embodiment, having an
indicator device with a radio-detectable indicator.

DESCRIPTION OF EMBODIMENTS

[0017] The disclosed subject-matter will now be de-
scribed with reference to the drawings. Various struc-
tures, systems and devices are schematically depicted
in the drawings for purposes of explanation only and so
as to not obscure the description with details that are well
known to those skilled in the art. The attached drawings
are included to describe and explain illustrative examples
of the disclosed subject-matter. It is noted that the various
features, aspects and embodiments described herein
may be combined or omitted as appropriate.
[0018] Fig. 1 schematically shows a section of a power
grid 200 according to an embodiment. For reasons of
simplicity, details like insulators are not shown in the
drawings. In Fig. 1, lines L1 to L3 correspond to AC phas-
es of overhead power lines of the power grid. However,
the configuration described herein is not limited to AC
applications and may as well be used in an HVDC over-
head line configuration, for example. Lines L1 to L3 are
typically mounted on insulators (not shown), for example
insulators suspended from a traverse section 20 of a py-
lon or pole 10.
[0019] Exemplarily, pole-mounted equipment 120
such as a surge arrester and a disconnector device 110
or spark prevention unit are connected in series between
a line (here L3) of the power grid via ground cable 190
to ground 210. The pole-mounted equipment may have
a first and a second terminal, wherein the first terminal
is electrically connectible to the respective line of the pow-
er grid. The disconnector device 110 may have a third
and a fourth terminal, wherein the third terminal may be
electrically connected to the second terminal of the pole-
mounted equipment 120, and the fourth terminal may be
electrically connected, via the grounding cable 190, to
ground 210.
[0020] Herein, pole-mounted equipment is equipment
that is adapted to be mounted, directly or indirectly, to
the pole 10 of the power grid, and that is to be mounted
to the pole 10 during operation Pole-mounted, as used
herein, includes for example also parts of the carrying
structure of the pole, such as the traverse section 20,
and/or parts mounted thereon or suspended therefrom.
Preferably, the pole-mounted equipment is adapted to
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be connected to a line of the grid. In particular aspects
of the invention, the term "pole-mounted equipment" may
be replaced by at least one of a surge arrester, a power
transformer, and a fuse cutout.
[0021] In case of an overvoltage surge caused by, e.g.,
a lightning strike, the surge arrester 120 establishes a
connection to ground 210 and thereby allows energy of
the overvoltage to dissipate to ground, thus limiting ef-
fects of the overvoltage surge. However, as mentioned
above, the power to be dissipated by the surge arrester
120 may exceed its rated power or maximum power, such
that the surge arrester 120 enters an overload condition.
In order to avoid such an overload, the disconnector de-
vice 110 will, in case of an overload condition, interrupt
the connection between the connected line (here L3) of
the grid and ground 210. This interruption is also referred
to as an activation of the disconnector device 110. There-
by, the current flow through the surge arrester is inter-
rupted. Similarly, the disconnector device 110 may also
allow avoiding an overload of other pole-mounted equip-
ment than a surge arrester 120. The power distribution
or transmission grid and/or the pole-mounted equipment
120 may be rated for high voltage. A high voltage, for
example, may refer to a voltage (effective value) of at
least 1 kV, typically at least 10kV. In case of a distribution
transformer, the rated voltage refers to the higher-voltage
side of the transformer.
[0022] In the present application, the pole-mounted
equipment 120 is not limited to surge arresters, possibly
having a disconnector device 110 attached thereto. The
pole-mounted equipment may comprise one or more of
a disconnector, a surge arrester, a fuse cutout, a trans-
former, and a breaker.
[0023] According to an aspect, the pole-mounted
equipment 110, 120 comprises an indicator device 100.
The indicator device 100 is configured to present state
information indicative of a state of the pole-mounted
equipment 110, 120. Furthermore, a monitoring system
500 is provided. The monitoring system comprises a sta-
tus monitoring device 300 which is movable via a drive
or propulsion system 400, 450. The status monitoring
device 300 is thus non-stationary. The status monitoring
device 300 is configured to obtain the state information
from the indicator device 100 when it is located within a
communication range of the indicator device 100.
[0024] The state information may include one or more
pieces of information that relate to an operating state of
the pole-mounted equipment 110, 120. For example, the
state information may be indicative of whether the re-
spective pole-mounted equipment 110, 120 is in an op-
erable state, or if it is in a non-operable or out-of-order
state.
[0025] In embodiments, in a case in which the pole-
mounted equipment 110, 120 comprises at least one of
a disconnector, a surge arrester, a fuse cutout and a
breaker, the state of the pole-mounted equipment is one
of the activated state or the deactivated state.
[0026] In the case of the state being one of the activat-

ed state and the deactivated state, the pole-mounted
equipment 110 is configured for being activated in case
of an overload condition. Thereby, the pole-mounted
equipment 110, 120 is disconnected from the grid. Dis-
connecting from the grid, as herein, may include that an
electrical path via the respective pole-mounted equip-
ment 120 is interrupted. The electrical path may be a
path to ground 210. For example, and not by way of lim-
itation, the state being one of the activated state and the
deactivated state indicates whether the disconnector de-
vice 110 has been activated or not.
[0027] Communication range, as used herein, is con-
sidered to be a range in which the state information can
be obtained in a reliable manner. Communication, in this
connection, includes a unilateral communication from the
indicator device 100 to the status monitoring device 300.
However, a bidirectional communication is not excluded,
i. e. communication may also include a bilateral commu-
nication from the indicator device 100 to the status mon-
itoring device 300 and vice-versa. The communication
range may e. g. be within a maximum of 1000 meters,
typically within a maximum of 500 meters or of 100 me-
ters, more typically within a maximum of 50 meters.
[0028] Presenting state information indicative of the
state of the pole-mounted equipment 110, 120, as used
herein, includes for example an optical indication of the
state. When an optical indication is used, the communi-
cation range is regarded to be a range within which the
optical indication can reliably be detected, for example,
without limitation, by means of an optical recognition de-
vice such as camera device having a suitable image
processing capability.
[0029] An optical indication may include a passive op-
tical indication. Passive, in this connection, includes any
indication that is free from actively transmitting optical
signals. For example, a passive indication includes a
change of position of a predetermined part of the indicator
device 100, a change of color of a predetermined part of
the indicator device 100, or a combination thereof.
[0030] An optical indication may also include an active
optical indication. For example, an active optical indica-
tion includes a transmission of light, a change of a light
color, an inclusion of coded information in an optical light
transmission, and the like.
[0031] Presenting state information indicative of the
state of the pole-mounted equipment 110, 120, as used
herein, includes for example a radio-based indication of
the state. When a radio-based indication is used, the
communication range is regarded to be a range within
which the radio-based indication can reliably be detected,
for example, without limitation, by means of a radio de-
tection device such as an RF receiver having a suitable
signal processing capability.
[0032] It is noted that other way of indicating the state
are conceivable, such as an acoustic indication, an indi-
cation via magnetic fields, an indication via electrical
fields, and so on.
[0033] Presenting state information is not limited to the
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examples indicated above. Also, presenting state infor-
mation may include a combination of various kinds, such
as a combination of optical indication and radio-based
indication of the state.
[0034] Figs. 2 and 3 each schematically show an ex-
emplary configuration of plural disconnector devices 110
mounted on pole-mounted equipment 120 of a power
grid, and an exemplary monitoring system 500, according
to an embodiment. In Figs. 2 and 3, each line L1, L2, L3
of the phases of the grid 200 has respective pole-mount-
ed equipment 120. Each pole-mounted equipment 120
of lines L1, L2, L3 has a respective disconnector device
110 of lines L1, L2, L3 connected thereto. Each discon-
nector device 110 of lines L1, L2, L3 has a dedicated
indicator device 100. The status monitoring device 300
is configured to obtain the state information of the re-
spective indicator device 100 at each of lines L1, L2, L3,
to determine for each respective indicator device whether
the corresponding disconnector device 110 of lines L1,
L2, L3 is in one of the activated state and deactivated
state (to determine for each respective indicator device
whether it indicates a state information according to
which the corresponding disconnector device 110 of lines
L1, L2, L3 is in either the activated state or the deactivated
state). The principle is likewise applicable to pole-mount-
ed equipment different from a combination of a surge
arrester 120 and a disconnector device 110.
[0035] In Figs. 2 and 3, the status monitoring device
300 is mounted on an aerial vehicle 400, in the present
case, a multirotor helicopter. The aerial vehicle 400 may
be configured to operate in an autonomous moving
mode. In the autonomous moving mode, the aerial vehi-
cle 400 moves autonomously, i. e. without permanent
external interaction with its drive system, to a communi-
cation range of another indicator device 100 to obtain the
state information therefrom. In the autonomous moving
mode, the aerial vehicle may for example use map infor-
mation to move along the communication ranges of the
respective indicator devices 100. In an example, in the
autonomous moving mode, the aerial vehicle may use a
magnetic field emitted by the line L1, L2, L3 when current
is flowing therethrough.
[0036] In Figs. 2 and 3, the status monitoring device
300 includes a wireless communication section 316. The
wireless communication section 316 is adapted to con-
nect to a wireless communication infrastructure 600 of
the monitoring system 500. Connection is made using a
wireless communication protocol. The wireless commu-
nication section 316 is configured to transmit the indicator
data over the wireless communication infrastructure.
Typically, the wireless communication infrastructure 600
is provided decentrally, e. g. at one or more fixed loca-
tions remote from the status monitoring device 300. The
wireless communication infrastructure 600 may, for ex-
ample, be provided via a long-range radio, a cellular net-
work, or a satellite link.
[0037] Transmitting the indicator data over the wireless
communication infrastructure may take place regularly.

For example, configuration may be such that the indicator
data are transmitted each time a state information is ob-
tained. Alternatively, configuration may be such that the
indicator data are transmitted after a predetermined or
determinable amount of pieces of state information have
been obtained. Still alternatively, configuration may be
such that the indicator data are transmitted depending
on whether a connection from the wireless communica-
tion section 316 to the wireless communication infrastruc-
ture 600 can be established at a certain point in time. For
example, communication may be hindered by bad RF
conditions depending on the current location of the status
monitoring device, or the time of day. Then, communica-
tion can be made when it is determined that RF conditions
are suitable for transmission.
[0038] In Fig. 2, the status monitoring device 300 fur-
ther includes a position determination unit 350. The po-
sition determination unit 350 may be a satellite-based
position determination system such as, but not limited to,
GPS, GLONASS, GALILEO, BAIDU and others. The sta-
tus monitoring device 300 is configured to generate in-
dicator data including the position data from the position
determination unit 350, and the state information.
[0039] In embodiments, the indicator device is config-
ured to generate the indicator data in a continuous man-
ner. In other embodiments, the indicator device is con-
figured to generate the indicator data in a periodical man-
ner.
[0040] In embodiments, the indicator device is config-
ured to generate the indicator data at multiple points in
time. For example, the indicator device 100 generates
the indicator data periodically. Preferably, the indicator
data are generated every second or less. More prefera-
bly, the indicator data are generated every two seconds
or less. Even more preferably, the indicator data are gen-
erated every five seconds or less.
[0041] In embodiments, the indicator device 100 com-
prises a radio-detectable indicator 101. The status mon-
itoring device 300 comprises a radio detection device
315 for determining the radio-detectable indicator 101.
In Fig. 2, the radio detection device 315 is connected to
a radio antenna 310. In Figs. 2 and 3, the plurality of
indicator devices 100 each comprise a radio-detectable
indicator 101.
[0042] A radio-detectable indicator 101 typically in-
cludes an actively transmitting device. For example, an
actively transmitting radio-detectable indicator 101 is
configured to transmit a signal including the state infor-
mation indicative of the state of the pole-mounted equip-
ment. In an example, the signal is transmitted in regular
time intervals, such as in a beacon mode. For example,
the signal is transmitted every second or less. More pref-
erably, the signal is transmitted every two seconds or
less. Even more preferably, the signal is transmitted eve-
ry five seconds or less.
[0043] A radio-detectable indicator 101 may also in-
clude a passive radio device. The radio device being a
passive radio device, as used herein, is understood such
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that it does not have or does not need a local power
supply, such as a wired power supply, in order to perform
the transmission. For example, an RFID radio device is
considered passive in this sense, since it can be con-
structed and operated such that it transmits information
upon having harvested energy from an external field,
such as an external magnetic or external electromagnetic
field, and by modulating the energy thereof. An RFID
radio device is also considered passive also in the case
that it has an auxiliary internal power supply for process-
ing but does not involve energy therefrom to initiate the
transmitting operation. Energy for waking up the passive
radio device and subsequently start the processing and
the transmission of information, such as for transmission
of the indicator radio signal, is provided from outside of
the passive radio device.
[0044] The radio-detectable indicator 101 may, for ex-
ample, be based on RFID technology, Bluetooth tech-
nology, Wi-Fi, LoRa, or any other appropriate physical
layer.
[0045] In embodiments, such as shown in Fig. 1, the
indicator device 100 comprises a radio receiver 109. The
radio receiver 109 is configured such that upon reception
of a trigger signal, the radio receiver 109 causes the in-
dicator device 100 to generate the indicator data. For
example, the radio receiver 109 is configured such that
upon reception of the trigger signal, an indicator device
100 comprising a radio-detectable indicator 101 is
caused to transmit the signal having the indication. Con-
figuration may also be such that upon reception of the
trigger signal, an indicator device 100 comprising an ac-
tive optical indicator is caused to transmit an optical signal
having the indication.
[0046] In embodiments, configuration may also be
such that the indicator data are pre-generated. For ex-
ample, the indicator device 100 comprising the radio-de-
tectable indicator 101 is put into a generation mode, e.
g. by an internal clock, in predetermined time intervals,
such as, but without limitation, once a day, twice a day
etc. In the generation mode, the indication data are gen-
erated, but not transmitted. When the radio receiver 109
receives the trigger signal, the radio receiver 109 causes
the indicator device 100 to transmit the pre-generated
indicator data.
[0047] The radio receiver 109 may be configured such
that it listens continuously for the trigger signal. The radio
receiver 109 may also be configured such that it listens
for a specific dedicated frequency or a specific dedicated
radio modulation pattern.
[0048] In embodiments, such as shown in Fig. 3, the
indicator device 100 comprises an optically detectable
indicator 102. For example, the optically detectable indi-
cator 102 or optical indicator is an element that is made
to protrude from the indicator device 100 to signal a state
of the pole-mounted equipment. In a variant, the optically
detectable indicator 102 may have a color different from
the surrounding, e. g. a color different from the color of
a housing of the indicator device 100. In a further variant,

the optically detectable indicator 102 may have a parts
of the mechanical assembly that change locations, de-
pending on the state, with respect to other parts of the
same assembly. In the embodiment of Fig. 3, for exam-
ple, the optically detectable indicator 102 is made to pro-
trude from the indicator device 100 in case the discon-
nector device 110 has been activated, like the one on
the line L1. In the example, in the case that the discon-
nector device 110 has not been activated, the optically
detectable indicator 102 is for example located inside a
housing of the indicator device 100, like the ones on lines
L2 and L3.
[0049] In embodiments, such as that shown in Fig. 3,
the status monitoring device 300 comprises an optical
detection device 320. The optical detection device 320
comprises, for example and without limitation, a camera
device. The camera device may be configured to input a
captured image or a captured image sequence into an
image processing device (not shown) in the monitoring
system 500 to determine the state of the pole-mounted
equipment from the indication shown by the optically de-
tectable indicator.
[0050] Fig. 4 schematically shows a status monitoring
device 300 of a monitoring system 500 according to an-
other embodiment. Fig. 5 schematically shows a status
monitoring device 300 of a monitoring system 500 ac-
cording to yet another embodiment. For the sake of sim-
plicity, details of the monitoring system, as well as details
of the grid 200 including poles 10 and the pole-mounted
equipment 110, 120 having an indicator device 100 are
omitted from Figs. 4 and 5. Yet, the configuration thereof
may be any suitable one, such as one of those shown in
Figs. 2 or 3.
[0051] While in the embodiments shown in Figs. 2 and
3, the status monitoring device 300 is mounted on an
aerial vehicle, the status monitoring device 300 in the
embodiments shown in Figs. 4 and 5 is mounted on a
ground vehicle 450. As with the aerial vehicle, the ground
vehicle 450 may be configured to operate in an autono-
mous moving mode. In the autonomous moving mode,
the ground vehicle 450 moves autonomously, i. e. without
permanent external interaction with its drive system, to
a communication range R of another indicator device 100
to obtain the state information therefrom.
[0052] In embodiments, such as that shown in Fig. 4,
the status monitoring device 300 comprises a radio de-
tection device 315 for determining the radio-detectable
indicator 101. In Fig. 4, the radio detection device 315 is
connected to a radio antenna 310. Also with the ground
vehicle 450, a detection via the radio-detectable indicator
101 can be made, like in the embodiment of Fig. 2. In
Fig. 4, the status monitoring device 300 includes the wire-
less communication section 316 as described above e.
g. in connection with Fig. 2. The wireless communication
section 316 is adapted to connect to the wireless com-
munication infrastructure 600 (shown e. g. in Fig. 2) of
the monitoring system 500. Connection is made using a
wireless communication protocol. The wireless commu-
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nication section 316 is configured to transmit the indicator
data over the wireless communication infrastructure.
[0053] In embodiments, such as that shown in Fig. 5,
the status monitoring device 300 comprises the optical
detection device 320, as e. g. also shown and described
above in connection with Fig. 3. The optical detection
device 320 comprises, for example and without limitation,
a camera device. The camera device may be configured
to input a captured image or a captured image sequence
into an image processing device (not shown) in the mon-
itoring system 500 to determine the state of the pole-
mounted equipment from the indication shown by the op-
tically detectable indicator.
[0054] In embodiments, such as that shown in Fig. 5,
the status monitoring device 300 further includes a data
recording section 317. The data recording section 317 is
configured to record the indicator data. For example, the
data recording section 317 may record the indicator data
of a plurality of indicator devices 100 that the monitoring
device 300 has captured on its course. Preferably, the
recorded indicator data are supplemented with a time
stamp, a location stamp (e. g. captured via position de-
termination unit 350), or both. Upon returning to a base
location, the status monitoring device 300 may be con-
figured to submit the data (e. g., transmit the data, dump
the data, have the data read out) for further processing
thereof. In a variant, the data recording section 317 may
record the indicator data during a time period in which a
(wireless) transmission of data or a connection cannot
be established; the recorded data may then be (wireless-
ly) transmitted upon a future successful establishment of
the transmission or connection.
[0055] It is noted that the embodiments of Figs. 2-5
may be arbitrarily combined if need be. For example, the
data recording section 317 may be included in the aerial-
vehicle-mounted status monitoring device 300 of Figs.
2-3, or in the ground-vehicle-mounted status monitoring
device 300 of Fig. 4. For example, an optical detection
device 320 may be included in any of the status monitor-
ing devices 300 of Figs. 2 or 4 as well. For example, a
radio detection device 310 may be included in any of the
status monitoring devices 300 of Figs. 3 or 5 as well. For
example, an optically detectable indicator 102 and/or a
radio-detectable indicator 101 may be included in any of
the configurations of Figs. 2-5.
[0056] Fig. 6 schematically shows a grid configuration
having a plurality of poles 10-1, 10-2, and respective in-
dicator devices 100-1, 100-2 assigned to each pole 10-1,
10-2. Fig. 7 schematically shows an illustration of com-
munication ranges R-1, R-2 of each of the plurality of
indicator devices 100-1, 100-2 of Fig. 6.
[0057] A moving direction M of the status monitoring
device 300 is schematically indicated by an arrow. Note
that the status monitoring device 300 is shown as mount-
ed on an aerial vehicle 400 in Fig. 6, but this is only for
illustration purposes and not by way of limitation. Typi-
cally, a plurality of poles 10-1, 10-2 exceeding the number
of two is provided to support a segment of the grid. The

status monitoring device 300 moves from pole 10-1 to
pole 10-2 and then possibly further. The status monitor-
ing device 300 collects indication data from one or more
indication devices 100-1, 100-2 mounted on the different
poles 10-1, 10-2. In the example of Fig. 6, the indication
devices 100-1, 100-2 each comprise a radio-detectable
indicator 101 (not shown in Fig. 6). A radio transmission
T is carried out on each of the indication devices 100-1,
100-2 as the status monitoring device is located inside a
respective communication range R-1, R-2 (see Fig. 7).
Note that the example of Fig. 6 is also applicable to the
detection of indicator devices 100 other than radio-de-
tectable indicators 101, for example, and without limita-
tion, those having optically detectable indicators 102.
[0058] In Fig. 6, the status monitoring device 300 is
equipped with a wireless communication section 316
configured to communicate with wireless communication
infrastructure 600, as described above. The status mon-
itoring device 300 is configured to transmit the indicator
data over the wireless communication infrastructure 600.
[0059] In the example of Fig. 6, a control device 510
is connected to the wireless communication infrastruc-
ture. The control device 510 may take the indicator data
received via the wireless communication infrastructure
600 for further processing and/or storage. Alternatively,
or additionally, the control device 510 may be configured
to cause the status monitoring device 300 (the aerial ve-
hicle 400, the ground vehicle) to move to a location within
a communication range R-1, R-2 of an indicator device
100-1, 100-2, preferably one or more next indicator de-
vices 100-1, 100-2.
[0060] As illustrated in Fig. 7, the overhead line (here,
merely as an example and without limitation, L3) is sup-
ported directly or indirectly on a plurality of poles 10-1,
10-2. The poles 10-1, 10-2 have a substantially constant
or a varying distance to each other, and the status mon-
itoring device 300 moves substantially at a height h from
the line L3 in the moving direction. Note that the height
is usually not constant and typically varies due to the line
L3 being bent through, an aerial vehicle 400 or a ground
vehicle 450 supporting the status monitoring device 300
travelling at a trajectory having a non-constant height,
and so on. Communication ranges R-1, R-2 (e. g. recep-
tion ranges) for each indicator device 100 are schemat-
ically shown. When the status monitoring device 300
moves along the moving direction M, it enters a commu-
nication range R-2 at a location R. During the time that
the status monitoring device 300 is located inside the
communication range R-2, it obtains the state information
from the indicator device 100-2.
[0061] In embodiments, the pole-mounted equipment
is equipped with a sensor assessing the state of the pole-
mounted equipment. The radio detection device 315, via
the radio antenna 310, can obtain the state information
from the sensor when the radio detection device 315 is
within the communication range R. The radio detection
device 315 can sequentially obtain the respective state
from a plurality of sensors.
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[0062] In embodiments, the obtained state information
is pushed to a network, for example an internet cloud
appliance. This may be performed either in real-time or
at a moment when the wireless infrastructure 600 is ac-
cessible.
[0063] Configuration may be such that the status mon-
itoring device 300 moves and passes by a plurality of
indicator devices 100 without a need to decelerate, or
without a need to stop. A wireless communication link T
may have established during a connection time window
given by the respective communication range R (e. g.,
R-1, R-2) and the moving speed in the moving direction
M. For example, an approximation of the time during
which this is possible is given under the assumption of a
straight-line moving trajectory and a line-of-sight com-

munication through:  , where
R is the communication range (a wireless link reach), h
is the distance between the status monitoring device 300
and the radio-detectable indicator 101, and v is the mov-
ing speed.
[0064] As a non-limiting example merely for illustration
purposes, an aerial vehicle flying at a speed of 200 km/h
at 20 m above the indicator device 100 and a communi-
cation range of 50m (e. g., without limitation, Bluetooth
Low Energy) is considered. The time window T for com-
munication has a length of 1.5 s.
[0065] As a further non-limiting example merely for il-
lustration purposes, the communication range is 1 km (e.
g., without limitation, LoRa). In this example, the time
window T for communication has a length of 36 s.
[0066] Figs. 8a and 8b schematically show an exem-
plary configuration of a pole-mounted equipment com-
prising a surge arrester 120 and a disconnector device
110 according to an embodiment, having an indicator
device 100 with an optically detectable indicator 102. In
Fig. 8a, the disconnector device is shown in a deactivated
state. The pole-mounted equipment, in Figs. 8a and 8b
a surge arrester 120, is connected, via the disconnector
device 110, to the ground cable 190. The ground cable
190, in turn, is connected to ground 210, as shown e. g.
in Fig. 1. When the surge arrester 120 becomes conduc-
tive in case of an overvoltage condition, the energy is
dissipated via the disconnector device 110 and the
ground cable 190 to ground 210. In Fig. 8b, the discon-
nector device 110 is shown in an activated state, wherein
the connection from the surge arrester 120 to the ground
cable 190 and ground 210 is interrupted. Fig. 8b thus
shows the activated, or triggered, state of the disconnec-
tor device 110.
[0067] In Figs. 8a and 8b, the disconnector device has
an fixed or stationary part 113 and a moving part 112. In
the example shown in the drawings, the fixed part 113
and the moving part 112 are made of a plastic material,
but there is no limitation in terms of the material used.
The moving part 112 is configured such as to move in
the axial direction. A fully inserted position of the moving
part 112 with respect to the fixed part 113 is shown in

Fig. 8a, while a partially moved out position of the moving
part 112 with respect to the fixed part 113 is shown in
Fig. 8b.
[0068] In the embodiment shown in Figs. 8a and 8b,
as an example, a tip end part of the moving part 112
serves as an optically detectable indicator 102. When
the optically detectable indicator 102 is not visible, as
shown in Fig. 8a, this reflects one state of the pole-mount-
ed equipment 110, 120 (here, the deactivation state of
the disconnector device 110). When, in turn, the optically
detectable indicator 102 is visible, as shown in Fig. 8b,
this reflects another state of the pole-mounted equipment
110, 120 (here, the activation state of the disconnector
device 110). The state may be detected by means of an
optical detection device of the status monitoring device
300, as described above.
[0069] An optical detection device 320 comprising a
camera device and having image processing capabili-
ties, as described above, may be used to obtain the state
information from the optically detectable indicator 102.
The optical detection device 320 according to the em-
bodiment may detect the presence of respective pole-
mounted equipment 120, 110 within a frame and deter-
mine whether it has a certain state. For example, deter-
mination may involve a detection of whether the discon-
nector device 110 was triggered or activated. The optical
detection device 320 may, for example, determine that
a disconnector device 110 was triggered, and record or
transmit this state information, possibly together with a
time-stamp and/or a location stamp.
[0070] Configuration may be such that the status mon-
itoring device 300 has predetermined information on the
locations of the pole-mounted equipment 110, 120 (in-
formation on the locations of the poles 10-1, 10-2) to be
detected. Once at such a predetermined location, the
camera device is pointed into the direction of the pole-
mounted equipment 110, 120, and an image is captured
to be analysed. For example, location determination
(GPS etc.) magnetic positioning, and inertial measure-
ments are used for this purpose.
[0071] Configuration may alternatively be such that the
status monitoring device 300 has no or insufficient/in-
complete predetermined information on the locations of
the pole-mounted equipment 110, 120 to be detected.
The camera device detects the presence of the electrical
infrastructure, such as the lines L1, L2, L3 and/or the
poles 10-1, 10-2. The camera device may feed informa-
tion on the electrical infrastructure back to e. g. the aerial
vehicle 450 or the ground vehicle 400 to aid in navigation.
The camera device detects the presence of poles 10-1,
10-2. Once a pole 10-1, 10-2 is encountered, the camera
device is directed in a suitable manner to capture an im-
age of the pole-mounted equipment 110, 120 to be an-
alysed.
[0072] Configuration may alternatively be such that the
status monitoring device 300 or the aerial vehicle 400 or
ground vehicle 450, respectively, are controlled by an
operator that captures images of poles of interest, or a
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video. The captured visual information is augmented with
a location stamp (geotagging) and/or a time stamp. An
online or offline analysis may be performed to detect the
state of the indictor device 100 of interest.
[0073] Fig. 9 schematically shows an exemplary con-
figuration of a pole-mounted equipment having a surge
arrester 120 and disconnector device 110 similar to that
of Figs. 8a and 8b, according to another embodiment. In
the embodiment of Fig. 9, the configuration has an indi-
cator device 100 with a radio-detectable indicator 101,
as described above. Again, as described in connection
with Figs. 8a and 8b, the disconnector device has a fixed
or stationary part 113 and a moving part 112. In the ex-
ample shown in the drawings, the fixed part 113 and the
moving part 112 are made of a plastic material, but there
is no limitation in terms of the material used. The moving
part 112 is configured such as to move in the axial direc-
tion. For simplicity, only the state is shown in Fig. 9 in
which the disconnector device 110 is in the deactivated
state, similar to Fig. 8a.
[0074] In the embodiment shown in Fig. 9, an activation
interactor 111 comprises a switch 102, for example a
pressure switch. The switch 102 is arranged on the fixed
part 113. A bulge 114 is mechanically fixed on the inner
part 112. A property of the activation interactor 111 is
changed depending on whether the disconnector device
110 has been activated. When the disconnector device
110 is activated, the switch 102 is pressed by the bulge
114 arranged on the moving part 112. The activation in-
dicator 100 is configured to change a behavior of the
radio-detectable indicator 101 according to the activation
or deactivation state of the disconnector device 110.

Claims

1. A grid equipment system comprising a pole-mounted
equipment and a monitoring system (500) for re-
motely monitoring a state of the pole-mounted equip-
ment (110, 120) in a power distribution or transmis-
sion grid (200),

the pole-mounted equipment (110, 120) com-
prising an indicator device (100) configured to
present state information indicative of a state of
the pole-mounted equipment (110, 120),
the monitoring system (500) comprising a status
monitoring device (300) movable via a drive or
propulsion system (400, 450), wherein the sta-
tus monitoring device (300) is configured to ob-
tain the state information from the indicator de-
vice (100) when located within a communication
range (R) of the indicator device (100), charac-
terized in that
the indicator device (100) comprises a radio re-
ceiver (109) configured such that upon reception
of a trigger signal, the radio receiver (109) caus-
es the indicator device (100) to generate indica-

tor data.

2. The grid equipment system comprising a monitoring
system (500) according to the previous claim, where-
in

the pole-mounted equipment comprises one or
more selected from the group consisting of: a
disconnector, a surge arrester, a fuse cutout, a
transformer, a breaker, and in particular wherein
in the case that the pole-mounted equipment
comprises at least one of the disconnector, the
surge arrester, the fuse cutout and the breaker,
the state of the pole-mounted equipment (110,
120) is one of an activated state and a deacti-
vated state, and the pole-mounted equipment
(110, 120) is configured for being activated in
case of an overload condition, thereby discon-
necting the pole-mounted equipment (110, 120)
from the grid (200).

3. The grid equipment system comprising a monitoring
system (500) according to any one of the preceding
claims, wherein the monitoring system (500) further
comprises a control device (510) configured to cause
the status monitoring device (300) to move to a lo-
cation within the communication range (R) of the in-
dicator device (100).

4. The grid equipment system comprising a monitoring
system (500) according to the previous claim, where-
in the status monitoring device (300) further com-
prises a position determination unit (350), optionally
a satellite-based position determination system, and
wherein the status monitoring device (300) is con-
figured to generate indicator data including the po-
sition data from the position determination unit and
the state information.

5. The grid equipment system comprising a monitoring
system (500) according to any one of the preceding
claims, wherein the status monitoring device (300)
is configured to be operated in an autonomous mov-
ing mode.

6. The grid equipment system comprising a monitoring
system (500) according to any one of the preceding
claims, wherein the status monitoring device (300)
is mounted on a ground vehicle (450).

7. The grid equipment system comprising a monitoring
system (500) according to any one of claims 1 to 5,
wherein the movable status monitoring device (300)
is mounted on an aerial vehicle (400), particularly an
unmanned multirotor helicopter such as a quadcop-
ter.

8. The grid equipment system comprising a monitoring
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system (500) according to any one of the preceding
claims, wherein

the state information comprises an optically de-
tectable indicator (102), and wherein the status
monitoring device (300) comprises an optical
detection device (320) for determining the opti-
cal detectable indicator (102), wherein
the state information comprises a radio-detect-
able indicator (101), and wherein status moni-
toring device (300) comprises a radio detection
device (315, 310) for determining the radio-de-
tectable indicator (101), and/or wherein
the indicator device (100) is configured to gen-
erate the indicator data at multiple points in time,
particularly periodically, preferably every sec-
ond or less or every two seconds or less or every
five seconds or less.

9. The grid equipment system comprising a monitoring
system (500) according to any one of the preceding
claims, wherein the status monitoring device (300)
further comprises a wireless communication section
(316) adapted to connect to a wireless communica-
tion infrastructure (600) using a wireless communi-
cation protocol, and to transmit the indicator data
over the wireless communication infrastructure
(600), preferably to a control device (510).

10. The grid equipment system comprising a monitoring
system (500) according to any one of the preceding
claims, wherein the status monitoring device (300)
further comprises a data recording section (317)
adapted to record the indicator data.

11. Use of a grid equipment system comprising a mon-
itoring system (500) according to any one of the pre-
ceding claims in monitoring an indicator device (100)
of pole-mounted equipment (110, 120), the indicator
device (100) being configured to present a state in-
formation indicative of the state of the pole-mounted
equipment (110, 120).

12. A grid equipment system according to any one of the
preceding claims wherein the indicator data includes
state information indicative of the state of the pole-
mounted equipment (120).

13. The grid equipment system according to the previous
claim, wherein the pole-mounted equipment (120)
comprises one or more selected from the group con-
sisting of: a disconnector, a surge arrester, a fuse
cutout, a transformer, a breaker; wherein

the pole-mounted equipment (120) is electrically
connected, through a disconnector device
(110), between a line (L1, L2, L3) of the power
distribution and transmission grid (200) and

ground (210); and wherein
the state is one of an activated state and a de-
activated state of the disconnector device (110).

14. A monitoring method for remotely monitoring a state
of a plurality of pieces of pole-mounted equipment
(110, 120) in a power distribution or transmission
grid (200), wherein the pieces of pole-mounted
equipment (120) each comprise an indicator device
(100-1, 100-2) that generates indicator data includ-
ing state information indicative of the state of the
respective piece of pole-mounted equipment,
wherein the monitoring method is carried out via a
monitoring system (500) comprising a status moni-
toring device (300) movable via a drive or propulsion
system, wherein the monitoring method comprises:

moving the status monitoring device (300) to a
location within a communication range (R-1, R-
2) of the respective indicator device (100-1,
100-2); and
obtaining the indicator data from the indicator
device(100-1, 100-2), wherein
the indicator device (100-1, 100-2) comprises a
radio receiver (109) configured such that upon
reception of a trigger signal, the radio receiver
(109) causes the indicator device (100-1, 100-2)
to generate the indicator data.

15. The method of the previous claim, comprising mov-
ing the status monitoring device (300) sequentially
to the respective communication range (R-1, R-2) of
the plurality of pieces of pole-mounted equipment
(120).

Patentansprüche

1. Netzausrüstungssystem, das eine mastmontierte
Ausrüstung und ein Überwachungssystem (500) zur
Fernüberwachung eines Zustands der mastmontier-
ten Ausrüstung (110, 120) in einem Stromvertei-
lungs- oder - übertragungsnetz (200) umfasst,

wobei die mastmontierte Ausrüstung (110, 120)
eine Anzeigevorrichtung (100) umfasst, die kon-
figuriert ist, um Zustandsinformationen zu prä-
sentieren, die indikativ für einen Zustand der
mastmontierten Ausrüstung (110, 120) sind,
wobei das Überwachungssystem (500) eine
Statusüberwachungsvorrichtung (300) um-
fasst, die über ein Antriebs- oder Vorschubsys-
tem (400, 450) bewegt werden kann, wobei die
Statusüberwachungsvorrichtung (300) so kon-
figuriert ist, dass sie die Zustandsinformationen
von der Anzeigevorrichtung (100) erhält, wenn
sie sich innerhalb eines Kommunikationsbe-
reichs (R) der Anzeigevorrichtung (100) befin-
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det,
dadurch gekennzeichnet, dass
die Anzeigevorrichtung (100) einen Funkemp-
fänger (109) umfasst, der so konfiguriert ist,
dass der Funkempfänger (109) bei Empfang ei-
nes Auslösesignals die Anzeigevorrichtung
(100) veranlasst, Indikatordaten zu erzeugen.

2. Netzausrüstungssystem mit einem Überwachungs-
system (500) nach dem vorhergehenden Anspruch,

wobei die mastmontierte Ausrüstung eine oder
mehrere Einrichtungen umfasst, die aus der
Gruppe ausgewählt sind, die aus folgenden Tei-
len besteht: einem Trennschalter, einem Über-
spannungsableiter, einem Sicherungsaus-
schalter, einem Transformator, einem Unterbre-
cher und insbesondere
wobei in dem Fall, dass die mastmontierte Aus-
rüstung mindestens einen von dem Trennschal-
ter, dem Überspannungsableiter, dem Siche-
rungsausschalter und dem Unterbrecher um-
fasst, der Zustand der mastmontierten Ausrüs-
tung (110, 120) einer von einem aktivierten Zu-
stand und einem deaktivierten Zustand ist, und
die mastmontierte Ausrüstung (110, 120) so
konfiguriert ist, dass sie im Falle einer Überlast-
bedingung aktiviert wird, wodurch die mastmon-
tierte Ausrüstung (110, 120) vom Netz (200) ge-
trennt wird.

3. Netzausrüstungssystem mit einem Überwachungs-
system (500) nach einem der vorhergehenden An-
sprüche,
wobei das Überwachungssystem (500) ferner eine
Steuervorrichtung (510) umfasst, die so konfiguriert
ist, dass sie die Statusüberwachungsvorrichtung
(300) veranlasst, sich an einen Ort innerhalb des
Kommunikationsbereichs (R) der Anzeigevorrich-
tung (100) zu bewegen.

4. Netzausrüstungssystem mit einem Überwachungs-
system (500) nach dem vorhergehenden Anspruch,

wobei die Statusüberwachungsvorrichtung
(300) ferner eine Positionsbestimmungseinheit
(350), optional ein satellitengestütztes Positi-
onsbestimmungssystem, umfasst, und
wobei die Statusüberwachungsvorrichtung
(300) so konfiguriert ist, dass sie Indikatordaten
erzeugt, die die Positionsdaten von der Positi-
onsbestimmungseinheit und die Zustandsinfor-
mationen enthalten.

5. Netzausrüstungssystem mit einem Überwachungs-
system (500) nach einem der vorhergehenden An-
sprüche,
wobei die Statusüberwachungsvorrichtung (300) so

konfiguriert ist, dass sie in einem autonomen Bewe-
gungsmodus betrieben wird.

6. Netzausrüstungssystem mit einem Überwachungs-
system (500) nach einem der vorhergehenden An-
sprüche,
wobei die Statusüberwachungsvorrichtung (300) auf
einem Bodenfahrzeug (450) montiert ist.

7. Netzausrüstungssystem mit einem Überwachungs-
system (500) nach einem der Ansprüche 1 bis 5,
wobei die bewegliche Statusüberwachungsvorrich-
tung (300) auf einem Luftfahrzeug (400), insbeson-
dere einem unbemannten Multirotor-Hubschrauber
wie einem Quadcopter, montiert ist.

8. Netzausrüstungssystem mit einem Überwachungs-
system (500) nach einem der vorhergehenden An-
sprüche,

wobei die Zustandsinformationen einen optisch
erkennbaren Indikator (102) umfassen, und wo-
bei die Statusüberwachungsvorrichtung (300)
eine optische Erfassungsvorrichtung (320) zur
Bestimmung des optisch erfassbaren Indikators
(102) umfasst,
wobei die Zustandsinformationen einen funker-
kennbaren Indikator (101) umfassen, und wobei
die Statusüberwachungsvorrichtung (300) eine
Funkerkennungsvorrichtung (315, 310) zur Be-
stimmung des funkerkennbaren Indikators
(101) umfasst, und/oder
wobei die Anzeigevorrichtung (100) so konfigu-
riert ist, dass sie die Indikatordaten zu mehreren
Zeitpunkten, insbesondere periodisch, vorzugs-
weise jede Sekunde oder weniger oder alle zwei
Sekunden oder weniger oder alle fünf Sekunden
oder weniger, erzeugt.

9. Netzausrüstungssystem mit einem Überwachungs-
system (500) nach einem der vorhergehenden An-
sprüche,
wobei die Statusüberwachungsvorrichtung (300)
ferner einen drahtlosen Kommunikationsabschnitt
(316) umfasst, der so beschaffen ist, dass er unter
Verwendung eines drahtlosen Kommunikationspro-
tokolls eine Verbindung zu einer drahtlosen Kommu-
nikationsinfrastruktur (600) herstellt und die Indika-
tordaten über die drahtlose Kommunikationsinfra-
struktur (600), vorzugsweise an eine Steuervorrich-
tung (510), überträgt.

10. Netzausrüstungssystem mit einem Überwachungs-
system (500) nach einem der vorhergehenden An-
sprüche,
wobei die Statusüberwachungsvorrichtung (300)
ferner einen Datenaufzeichnungsabschnitt (317)
umfasst, der zum Aufzeichnen der Indikatordaten
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geeignet ist.

11. Verwendung eines Netzausrüstungssystems, das
ein Überwachungssystem (500) nach einem der vor-
hergehenden Ansprüche umfasst, bei der Überwa-
chung einer Anzeigevorrichtung (100) einer mast-
montierten Ausrüstung (110, 120), wobei die Anzei-
gevorrichtung (100) so konfiguriert ist, dass sie eine
Zustandsinformation präsentiert, die den Zustand
der mastmontierten Ausrüstung (110, 120) anzeigt.

12. Netzausrüstungssystem nach einem der vorherge-
henden Ansprüche,
wobei die Indikatordaten Zustandsinformationen
enthalten, die indikativ für den Zustand der mast-
montierten Ausrüstung (120) sind.

13. Netzausrüstungssystem nach dem vorhergehenden
Anspruch,

wobei die mastmontierte Ausrüstung (120) eine
oder mehrere Einrichtungen umfasst, die aus
der Gruppe ausgewählt sind, die aus folgenden
Teilen besteht: einem Trennschalter, einem
Überspannungsableiter, einem Sicherungsaus-
schalter, einem Transformator, einem Unterbre-
cher;
wobei die mastmontierte Ausrüstung (120) über
eine Trennvorrichtung (110) elektrisch zwi-
schen einer Leitung (L1, L2, L3) des Stromver-
teilungs- und - übertragungsnetzes (200) und
der Erde (210) angeschlossen ist; und
wobei der Zustand einer von einem aktivierten
Zustand und einem deaktivierten Zustand der
Trennvorrichtung (110) ist.

14. Überwachungsverfahren zur Fernüberwachung des
Zustands einer Vielzahl von mastmontierten Ausrüs-
tungsteilen (110, 120) in einem Stromverteilungs-
oder -übertragungsnetz (200),

wobei die Teile der mastmontierten Ausrüstung
(120) jeweils eine Anzeigevorrichtung (100-1,
100-2) umfassen, die Indikatordaten
einschließlich Zustandsinformationen erzeugt,
die den Zustand des jeweiligen Teils der mast-
montierten Ausrüstung anzeigen,
wobei das Überwachungsverfahren über ein
Überwachungssystem (500) durchgeführt wird,
das eine über ein Antriebs- oder Fahrsystem be-
wegliche Statusüberwachungsvorrichtung
(300) umfasst,
wobei das Überwachungsverfahren Folgendes
umfasst:

Bewegen der Statusüberwachungsvorrich-
tung (300) an einen Ort innerhalb eines
Kommunikationsbereichs (R-1, R-2) der je-

weiligen Anzeigevorrichtung (100-1,
100-2); und
Erhalten der Indikatordaten von der Anzei-
gevorrichtung (100-1, 100-2),
wobei die Anzeigevorrichtung (100-1,
100-2) einen Funkempfänger (109) um-
fasst, der so konfiguriert ist, dass der Funk-
empfänger (109) bei Empfang eines Auslö-
sesignals die Anzeigevorrichtung (100-1,
100-2) veranlasst, die Indikatordaten zu er-
zeugen.

15. Verfahren nach dem vorhergehenden Anspruch,
das das sequentielle Bewegen der Statusüberwa-
chungsvorrichtung (300) in den jeweiligen Kommu-
nikationsbereich (R-1, R-2) der Vielzahl von mast-
montierten Ausrüstungsteilen (120) umfasst.

Revendications

1. Système d’équipement de réseau comprenant un
équipement sur poteau et un système de surveillan-
ce (500) pour surveiller à distance un état de l’équi-
pement sur poteau (110, 120) dans un réseau de
distribution ou de transmission d’énergie (200),

l’équipement sur poteau (110, 120) comprenant
un dispositif indicateur (100) configuré pour pré-
senter des informations d’état indiquant un état
de l’équipement sur poteau (110, 120),
le système de surveillance (500) comprenant un
dispositif de surveillance de statut (300) mobile
par l’intermédiaire d’un système d’entraînement
ou de propulsion (400, 450), le dispositif de sur-
veillance de statut (300) étant configuré pour ob-
tenir les informations d’état auprès du dispositif
indicateur (100) lorsqu’il est situé dans une pla-
ge de communication (R) du dispositif indicateur
(100),
caractérisé en ce que
le dispositif indicateur (100) comprend un récep-
teur radio (109) configuré de telle sorte qu’à la
réception d’un signal déclencheur, le récepteur
radio (109) amène le dispositif indicateur (100)
à générer des données indicatrices.

2. Système d’équipement de réseau comprenant un
système de surveillance (500) selon la revendication
précédente,

dans lequel l’équipement sur poteau comprend
un ou plusieurs équipements choisis dans le
groupe constitué de : un sectionneur, un para-
foudre, un coupe-circuit à fusible, un transfor-
mateur et un disjoncteur, et en particulier
dans lequel, dans le cas où l’équipement sur
poteau comprend au moins un équipement par-
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mi le sectionneur, le parafoudre, le coupe-circuit
à fusible et le disjoncteur, l’état de l’équipement
sur poteau (110, 120) est un état activé ou un
état désactivé, et l’équipement sur poteau (110,
120) est configuré pour être activé en cas de
condition de surcharge de manière à déconnec-
ter l’équipement sur poteau (110, 120) du ré-
seau (200).

3. Système d’équipement de réseau comprenant un
système de surveillance (500) selon l’une quelcon-
que des revendications précédentes, dans lequel le
système de surveillance (500) comprend en outre
un dispositif de commande (510) configuré pour
amener le dispositif de surveillance de statut (300)
à se déplacer vers un emplacement situé dans la
plage de communication (R) du dispositif indicateur
(100).

4. Système d’équipement de réseau comprenant un
système de surveillance (500) selon la revendication
précédente,

dans lequel le dispositif de surveillance de statut
(300) comprend en outre une unité de détermi-
nation de position (350), éventuellement un sys-
tème de détermination de position par satellite,
et
dans lequel le dispositif de surveillance de statut
(300) est configuré pour générer des données
indicatrices comprenant les données de position
en provenance de l’unité de détermination de
position ainsi que les informations d’état.

5. Système d’équipement de réseau comprenant un
système de surveillance (500) selon l’une quelcon-
que des revendications précédentes, dans lequel le
dispositif de surveillance de statut (300) est configu-
ré pour être utilisé dans un mode de déplacement
autonome.

6. Système d’équipement de réseau comprenant un
système de surveillance (500) selon l’une quelcon-
que des revendications précédentes, dans lequel le
dispositif de surveillance de statut (300) est monté
sur un véhicule terrestre (450).

7. Système d’équipement de réseau comprenant un
système de surveillance (500) selon l’une quelcon-
que des revendications 1 à 5, dans lequel le dispositif
de surveillance de statut mobile (300) est monté sur
un véhicule aérien (400), en particulier un hélicop-
tère multirotor sans pilote tel qu’un quadricoptère.

8. Système d’équipement de réseau comprenant un
système de surveillance (500) selon l’une quelcon-
que des revendications précédentes,

dans lequel les informations d’état comprennent
un indicateur détectable par voie optique (102)
et dans lequel le dispositif de surveillance de
statut (300) comprend un dispositif de détection
optique (320) pour déterminer l’indicateur dé-
tectable par voie optique (102),
dans lequel les informations d’état comprennent
un indicateur détectable par radio (101) et dans
lequel le dispositif de surveillance de statut (300)
comprend un dispositif de détection radio (315,
310) pour déterminer l’indicateur détectable par
radio (101), et/ou
dans lequel le dispositif indicateur (100) est con-
figuré pour générer les données indicatrices à
de multiples moments, en particulier périodique-
ment, de préférence toutes les secondes ou
moins ou toutes les deux secondes ou moins ou
toutes les cinq secondes ou moins.

9. Système d’équipement de réseau comprenant un
système de surveillance (500) selon l’une quelcon-
que des revendications précédentes, dans lequel le
dispositif de surveillance de statut (300) comprend
en outre une section de communication sans fil (316)
conçue pour se connecter à une infrastructure de
communication sans fil (600) au moyen d’un proto-
cole de communication sans fil et pour transmettre
les données indicatrices sur l’infrastructure de com-
munication sans fil (600), de préférence à un dispo-
sitif de commande (510).

10. Système d’équipement de réseau comprenant un
système de surveillance (500) selon l’une quelcon-
que des revendications précédentes, dans lequel le
dispositif de surveillance de statut (300) comprend
en outre une section d’enregistrement de données
(317) conçue pour enregistrer les données indicatri-
ces.

11. Utilisation d’un système d’équipement de réseau
comprenant un système de surveillance (500) selon
l’une quelconque des revendications précédentes
pour la surveillance d’un dispositif indicateur (100)
d’un équipement sur poteau (110, 120), le dispositif
indicateur (100) étant configuré pour présenter des
informations d’état indiquant l’état de l’équipement
sur poteau (110, 120).

12. Système d’équipement de réseau selon l’une quel-
conque des revendications précédentes, dans le-
quel les données indicatrices comprennent des in-
formations d’état indiquant l’état de l’équipement sur
poteau (120).

13. Système d’équipement de réseau selon la revendi-
cation précédente,

dans lequel l’équipement sur poteau (120) com-
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prend un ou plusieurs équipements choisis dans
le groupe constitué de : un sectionneur, un pa-
rafoudre, un coupe-circuit à fusible, un transfor-
mateur et un disjoncteur ;
dans lequel l’équipement sur poteau (120) est
connecté électriquement, par l’intermédiaire
d’un dispositif sectionneur (110), entre une pha-
se (L1, L2, L3) du réseau de distribution et de
transmission d’énergie (200) et la masse (210) ;
et
dans lequel l’état est un état activé ou un état
désactivé du dispositif sectionneur (110).

14. Procédé de surveillance pour surveiller à distance
un état d’une pluralité d’éléments d’un équipement
sur poteau (110, 120) dans un réseau de distribution
ou de transmission d’énergie (200),

dans lequel les éléments de l’équipement sur
poteau (120) comprennent chacun un dispositif
indicateur (100-1, 100-2) qui génère des don-
nées indicatrices comprenant des informations
d’état indiquant l’état de l’élément respectif de
l’équipement sur poteau,
le procédé de surveillance étant réalisé par l’in-
termédiaire d’un système de surveillance (500)
comprenant un dispositif de surveillance de sta-
tut (300) mobile par l’intermédiaire d’un système
d’entraînement ou de propulsion,
le procédé de surveillance comprenant les éta-
pes consistant à :

déplacer le dispositif de surveillance de sta-
tut (300) vers un emplacement situé dans
une plage de communication (R-1, R-2) du
dispositif indicateur respectif (100-1,
100-2) ; et
obtenir les données indicatrices auprès du
dispositif indicateur (100-1, 100-2),
le dispositif indicateur (100-1, 100-2) com-
prenant un récepteur radio (109) configuré
de telle sorte qu’à la réception d’un signal
déclencheur, le récepteur radio (109) amè-
ne le dispositif indicateur (100-1, 100-2) à
générer les données indicatrices.

15. Procédé selon la revendication précédente, compre-
nant l’étape consistant à déplacer séquentiellement
le dispositif de surveillance de statut (300) vers la
plage de communication respective (R-1, R-2) de la
pluralité d’éléments de l’équipement sur poteau
(120).
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