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Menetelmad, jossa jarjestetaan laitteen (500) sahkonsyottoelimeen (150) jannitteenhavaitsemisvaline (100), tarkkaillaan jannitetta
virtajohtimessa (150), havaitaan jannitehavio, vasteena havaittuun jannitehavioon aktivoidaan paikannusmoduuli (220), hankitaan
jannitteenhavaitsemisvalineen (100) ensimmainen paikannustieto, ja lahetetdan ensimmainen tilaviesti, joka kasittda ainakin

ensimmaisen paikannustiedon, etéayksikkoon (810).

A method, comprising providing an electricity supply means (150) of a device (500) with a voltage detection means (100); monitoring
voltage in the electricity supply means (150); detecting loss of voltage; activating, in response to the detected loss of voltage, a
positioning module (220); acquiring a first positioning information of the voltage detection means (100); and transmitting a first status

message comprising at least the first positioning information to a remote unit (810).
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Method and apparatus for monitoring supply of electricity

Background

Various devices, such as refrigerators, freezers and coolers, use
electricity. Supply of electricity may be interrupted for various reasons.
There is, therefore, a need for monitoring the supply of electricity.

US20160147209 discloses methods for monitoring and management of
a power distribution system. The method includes receiving sensory
measurement data captured by a mobile inspection device during an
inspection of power distribution system elements in a power distribution
system, processing the received sensory measurement data to derive
fault identification data that indicates a fault condition existing in one or
more of the power distribution system elements and utilizing the derived
fault identification data to update a network model of the power
distribution system.

US20100228425 discloses a vehicle communication apparatus switched
to a supplemental battery when voltage of the main battery falls to a
threshold. Prior to voltage fall of the main battery to the threshold, vehicle
information at least including position of a vehicle is prepared for
transmission from a report unit.

JP2005128934 discloses a crime prevention monitoring system of an
automatic cash handling apparatus e.g. automated teller machine, which
transmits data related to detection of a vehicle in site and site
photography data to a centralized monitoring controller. In case of loss
in a mains power supply of the automated teller machine, position
transmission means of the device activates and reports position data to
the centralized monitoring controller.

US20130120151 discloses a power grid event detection apparatus
including an event detection unit to detect location of an event in a power
grid, a customer location unit to determine a location of interest to an
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interested party, and a rule application unit to determine whether to
perform an action designated by the interested party at least when the
location of the event corresponds to the location of interest to the
interested party.

Summary

Now there has been invented an improved method and technical
equipment implementing the method. Various aspects of the invention
include a method, an apparatus, a system, and a computer readable
medium comprising a computer program stored therein, which are
characterized by what is stated in the independent claims. Various
embodiments of the invention are disclosed in the dependent claims.

According to an aspect, a method comprises providing an electricity
supply means 150 of a device 500 with a voltage detection means 100;
monitoring voltage in the electricity supply means 150; detecting loss of
voltage; activating, in response to the detected loss of voltage, a
positioning module 220; acquiring a first positioning information of the
voltage detection means 100; and transmitting a first status message
comprising at least the first positioning information to a remote unit 810.

According to an aspect, an apparatus 100 comprises a sensor unit 210
configured to monitor voltage in an electricity supply means 150 of a
device 500 and to detect loss of voltage; a positioning module 220
configured to activate in response to the detected loss of voltage; acquire
a first positioning information of the apparatus 100; and transmit a first
status message comprising at least the first positioning information to a
remote unit 810.

According to an aspect, a method comprises receiving 1010 a status
message comprising at least a positioning information of a voltage
detection means 100 monitoring voltage in an electricity supply means
150 of a device 500; determining based on the positioning information
that loss of voltage has occurred in the electricity supply means 150 of
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the device 500; delivering the positioning information of the device to a
user.

According to an aspect, a system comprises at least one voltage
detection means 100, 300, 400; and a remote unit 810 in a
communication connection with the at least one voltage detection means
100, 300, 400; the at least one voltage detection means comprising a
sensor unit 210 configured to monitor voltage in an electricity supply
means 150, 350, 450 of a device 500, 600, 700 and to detect loss of
voltage; a positioning module 220 configured to activate in response to
the detected loss of voltage; acquire a positioning information of the at
least one voltage detection means 100, 300, 400; and transmit a status
message comprising at least the positioning information to the remote
unit 810; and the remote unit 810 comprising at least one processor,
memory including computer program code, the memory and the
computer program code configured to, with the at least one processor,
cause the remote unit to receive the status message comprising at least
the positioning information of the at least one voltage detection means
100, 300, 400; determine based on the positioning information that loss
of voltage has occurred in the electricity supply means 150, 350, 450 of
the device 500, 600, 700; and

deliver the positioning information of the device to a user.

Description of the Drawings

In the following, various embodiments of the invention will be described
in more detail with reference to the appended drawings, in which

Fig. 1 shows, by way of example, an apparatus for monitoring
electricity supply;

Fig. 2a shows, by way of example, an apparatus for monitoring
electricity supply ;

Fig. 2b shows, by way of example, a block diagram of a control unit
of an apparatus for monitoring electricity supply;
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Fig. 3 shows, by way of example, a system for monitoring electricity
supply;

Fig. 4 shows, by way of example, a block diagram of a monitoring
apparatus;

Fig. 5 shows, by way of example, a method for monitoring

electricity supply; and

Fig. 6 shows, by way of example, a method for monitoring
electricity supply,

The drawings are schematic.

Description of Example Embodiments

In the following, several embodiments of the invention will be described
in the context of beverage coolers. It is to be noted, however, that the
invention is not limited to beverage coolers. In fact, the different
embodiments have applications in any environment where monitoring
the supply of electricity is required.

Fig. 1 shows, by way of example, an apparatus for monitoring electricity
supply. The monitoring apparatus 100 may be a voltage detection means
installed over a power cord 150 or any other elongated electricity supply
means. The power cord 150 may be a power cord of any equipment, e.g.
a cooler equipment such as a freezer or a refrigerator. Installation of the
monitoring apparatus 100 may be carried out by a person not having any
specific qualification of electrician or equivalent. The monitoring
apparatus 100 need not have any galvanic connection to the electric
parts of the power cord 150. The monitoring apparatus 100 may be
installed such that it surrounds the power cord 150. The installation may
be tight enough such that the monitoring apparatus 100 does not slide
along the power cord 150.
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Fig. 2a shows, by way of example, the apparatus for monitoring
electricity supply. The monitoring apparatus 100 may have a top cover
110 and a bottom cover 120. The top cover 110 and the bottom cover
120 may be hingedly attached to each other. In a closed position, such
as in Fig. 1, the monitoring apparatus 100 may have a form of cylinder.
Alternatively, the form of the monitoring apparatus may be e.g. spherical
or prism. The top cover 110 and the bottom cover 120 form a chamber
when the covers are in the closed position. The formed chamber is a
hollow space wherein e.g. a control unit 200 and one or more battery
250 may be assembled. The monitoring apparatus may comprise one or
more battery 250 for supplying power to e.g. a sensor unit 210 and/or to
a positioning module 220. The top cover 110 and the bottom cover 120
may have openings 111, 112, 121, 122 for receiving the power cord 150.
The power cord may be squeezed between the openings such that the
monitoring apparatus 100 does not slide along the power cord 150.

Fig. 2b shows, by way of example, a block diagram of the control unit of
the monitoring apparatus. The monitoring apparatus comprises the
control unit 200. The control unit 200 may comprise memory MEM. The
control unit 200 may comprise computer program code PROG residing
in the memory MEM for implementing, for example, monitoring electricity
supply. The control unit 200 may comprise one or more processors
PROC1, PROCZ2 that, when running the computer program code PROG,
causes the monitoring apparatus to carry out the method as disclosed
herein. The control unit 200 may comprise communication modules
COMM1, COMM2 for communicating with other devices. The control unit
200 may comprise circuitry and electronics for handling, receiving and
transmitting data. The control unit 200 may comprise or may be
connected to these elements, or fewer or more elements. The elements
of the control unit 200 may be connected with each other.

The monitoring apparatus may comprise a sensor unit 210 for detecting
electric field in the power cord. The sensor may be configured to monitor
voltage in the electricity supply means of the device, e.g. beverage
cooler. The electricity supply means may be a power cord. The sensor



20175307 PrRH 26 -03- 2019

10

15

20

25

30

35

may be configured to detect a loss of voltage. A magnetic field is
produced around a power cord (conductor) carrying a current. If the
current is alternating current, the magnetic field produced around the
power cord varies periodically. The sensor 210 may comprise €.g. one
or more transistors for detecting the changing magnetic field. The
transistor may be e.g. a NPN type transistor. The sensor may comprise
an antenna 211 (see Fig. 2a). A current will be induced into the antenna
from the power cord carrying the current due to electromagnetic
induction. The antenna is connected to the transistor and the current
triggers the transistor on. If the electricity in the power cord is cut off, the
transistor is triggered off. The transistor may act as a switch.

The antenna 211 may function as a spring for producing a compressive
force against the power cord 150. Size, i.e. diameter of the power cord
may vary, and the compressive force of the spring helps to prevent the
sliding of the monitoring apparatus along the power cord.

There may be situations where the electricity in the power cord is cut off.
The electricity in the power cord may be cut off e.g. because of a power
failure or if the power cord is removed from a power socket. The sensor
210 may detect a loss of voltage. The loss of voltage may be detected if
the monitoring apparatus 100 is removed from the power cord. Indication
that the loss of voltage has been detected may be stored in the memory
MEM.

The monitoring apparatus 100 may comprise a switch 240. The switch
may be a tampering switch. The control unit 220 may be connected to or
comprise the tampering switch 240. The tampering switch may be a
micro switch i.e. a miniature snap-action switch. The micro switch is an
electric switch that is actuated by small physical force through the use of
a tipping-point mechanism. The tampering switch may detect if the cover
110, 120 of the monitoring apparatus 100 is opened or closed. If the
cover 110, 120 of the monitoring apparatus 100 is opened and/or the
monitoring apparatus is removed from the power cord 150, loss of
voltage may be detected. The status of the tampering switch may be
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read and stored in the memory MEM. The status of the tampering switch
may be reported as a part of a status message as described below.

The monitoring apparatus may be configured to operate in a monitoring
state and in an active state. During the monitoring state the sensor unit
is detecting voltage. Current consumption of the monitoring apparatus
during the monitoring state is estimated to be low, approximately 10pA
in average. Thus, the use of the monitoring apparatus is environmentally
friendly. If the loss of voltage occurs, the monitoring apparatus is
configured to operate in the active state, which is described below.

In addition to monitoring the supply of electricity of beverage coolers, it
is beneficial to know location of the cooler which is out of electricity
and/or the monitoring apparatus of which has been opened. Beverage
coolers in restaurants or cafés are usually provided by a beverage
distributor without direct costs. If a restaurant or a café closes its
business, the beverage cooler may be e.g. given to someone or may get
lost for some other reason. If the beverage cooler ends up to
environment, it will be harmful for the nature.

The monitoring apparatus may comprise a positioning module 220. The
control unit 200 may be connected to or may comprise the positioning
module 220. If the loss of voltage has occurred, the positioning module
220 may be configured to activate in response to the detected loss of
voltage. Activating means that the positioning module is powered up. If
the positioning module is already powered up, the activating means that
the positioning module is requested to acquire positioning information.
The sensor 210 may switch the positioning module on in response to the
detected loss of voltage. When the positioning module is switched on,
the monitoring apparatus is in the active state. Since the positioning
module is powered off, i.e. in a sleep mode, during monitoring state when
there is no loss of voltage detected, the power consumption of the
monitoring apparatus may be decreased. The loss of voltage may trigger
the powering up of the positioning module.
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The positioning module may be activated in a certain time after the loss
of voltage has been detected if the loss of voltage is still detected after
the certain time. This is beneficial, since a short and unharmful power
failure may occur, and it may be unnecessary to activate the positioning
module if the voltage is restored shortly. The certain time i.e. delay may
be determined by a user. The delay may be provided through a user
interface as an input.

When the positioning module is activated, the positioning module may
be configured to acquire positioning information of the monitoring
apparatus. The positioning information may be acquired e.g. using
network-based techniques and/or satellite navigation systems, such as
GPS, Galileo or GLONASS. The positioning information may be
acquired using e.g. triangulation or multilateration. Triangulation is a
process of determining a location of a point by forming triangles to it from
known points, e.g. three known base stations. Coordinates (latitude and
longitude) of the beverage cooler may be determined using the
positioning information. Alternatively or in addition, self-reported
positioning may be used such that the user determines the position of
the beverage cooler when installing the monitoring apparatus over the
power cord of the beverage cooler. The user may provide the original
installation position as an input to the monitoring apparatus. The input
may be provided through a user interface. The monitoring apparatus
may comprise or may be connected to the user interface. The user
interface may receive user input through a touch screen and/or a
keypad. The positioning module may be connected to the memory MEM.
The positioning information may be stored in the memory MEM.

Alternatively or in addition to the network based techniques described
above, the positioning information may be acquired from the memory
MEM. The positioning module may be configured to acquire positioning
information at certain time intervals, e.g. once a day or every hour and
store the positioning information in the memory MEM. When the
positioning module activates, the positioning information, e.g. the latest
acquired positioning information, may be acquired from the memory
MEM.
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When the loss of voltage occurs and is detected, the positioning module
activates and the monitoring apparatus is in active state. During the
active state the monitoring apparatus may provide status information on
the monitoring apparatus to a database 810, 820 (see Fig. 3). The
sensor may be active during the active state.

The monitoring apparatus may comprise a status message generator
230. The control unit 200 may be connected to or may comprise the
status message generator 230. The positioning module may be
connected to or may comprise the status message generator. The status
message generator may receive data from the memory MEM. The data
may comprise e.g. the positioning information and/or the status of the
tampering switch and/or information that the voltage loss has been
detected. The status message generator may generate the status
message based on the data received from the memory MEM. The
monitoring apparatus may transmit a status message. The positioning
module may be configured to transmit the status message using the
communication module COMM1, COMM2. The status message may be
transmitted to a remote unit. The remote unit may be e.g. the database
810, 820 or the user device 900 (see Fig. 3). The status message may
comprise at least the positioning information. The positioning information
may be used to determine which beverage cooler may be out of electric
supply. The positioning information may be used to determine if the
beverage cooler is moved from its location, e.g. stolen.

The status message may comprise a time stamp. The time stamp may
be UTC time received from a cellular network. The time stamp may be
stored in the memory MEM.

The status message may be provided once or the status message may
be sent at certain time intervals. Time interval between the message
transmissions may be set to e.g. 30 — 60 min. Between the transmissions
the positioning module may be powered off. The power consumption
may be decreased by keeping the positioning module in the sleep mode
between the transmissions.
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The status message may comprise device authentication data. The
status message may comprise information that the voltage loss has been
detected. The status message may comprise a reason for the voltage
loss. For example, the monitoring apparatus may have been removed
from the power cord and it may be detected using the tampering switch.
The tampering switch is arranged to detect if the cover of the monitoring
apparatus is opened or closed. If the tampering switch detects that the
cover of the monitoring apparatus is opened, it may be determined that
the loss of voltage occurred because of the removal of the monitoring
apparatus from the power cord. This means that the beverage cooler is
not necessarily out of electricity. Using the positioning information it may
be determined where the beverage cooler is and the situation of the
beverage cooler may be checked out by maintenance personnel. The
status message may comprise information on battery 250 level of the
monitoring apparatus 100 and/or low battery alert. The status message
may comprise initial installation position of the beverage cooler. The
status message may comprise indication that the positioning module is
powered off to sleep mode.

If the cause of the detected voltage loss is removed and restoration of
voltage is detected by the monitoring apparatus, the monitoring
apparatus may acquire positioning information of the monitoring
apparatus and transmit the status message comprising at least the
positioning information to the remote unit. When the status message has
been transmitted to the remote unit which saves it in the database, the
positioning module may be deactivated in response to the transmitting
of the status message. Deactivating means that the positioning module
is powered off. The powering off may be triggered by the providing of the
status message. This may ensure that sending of the status message is
carried out before the positioning module is powered off. The status
message may comprise the data described above. The status message
may comprise indication that the voltage is detected i.e. restored. The
status message may comprise indication that the positioning module is
powered off to sleep mode. The power consumption may be decreased
by returning the positioning module into sieep mode. A time delay, e.g.



20175307 PrRH 26 -03- 2019

10

15

20

25

30

35

11

of half an hour, or 1 hour, may be set for deactivation. This means that
after the restoration of voltage has been detected, the device may be in
active state for 1 hour before returning to the monitoring state.

Fig. 3 shows, by way of example, a system for monitoring electricity
supply. The system may be a service system for monitoring and keeping
track of beverage coolers. The system may comprise one or more
voltage detection means. The voltage detection means may comprise,
for example, the sensor unit in the monitoring apparatus 100, 300, 400.
The electricity supply means 150, 350, 450, e.g. the power cord, of the
devices 500, 600, 700 may be provided with the voltage detection
means. The one or more monitoring apparatus 100, 300, 400 are
attached over the power cords of the devices 500, 600, 700. The device
500, 600, 700 may be e.g. a beverage cooler or a freezer. The one or
more monitoring apparatus 100, 300, 400 may be connected through a
communication connection to a network 800, e.g. a cellular network or
Internet. The communication connection may be e.g. a wireless cellular
communication network or a wireless local area network. The system
may comprise one or more databases 810, 820. The databases may be
connected through a communication connection to the network 800. The
database 810, 820 may be implemented in one or more servers and
together they may form a server system such as a cloud. The database
810, 820 may receive positioning information and/or status message(s)
from the monitoring apparatus 100, 300, 400. The system may comprise
a user device 900. The user device 900 may be connected through a
communication connection to the network 800. The user device may
comprise the user interface of the monitoring apparatus. The user device
may be e.g. a personal computer or a smartphone. The user device 900
may receive the positioning information and/or status message(s) from
the database and/or the user device 900 may be used to access the
positioning information and/or status message(s) in the database.

When the devices 500, 600, 700 are installed, the monitoring
apparatuses 100, 300, 400 may be paired with corresponding devices
500, 600, 700. The pairing may be carried out e.g. by scanning a bar
code from the monitoring apparatus and entering details of the device to
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the service system using the user device 900. Details may comprise e.g.
a serial number of a beverage cooler, model of the beverage cooler
and/or a name of the possessor of the beverage cooler and/or a user
responsible of the maintenance of the beverage cooler.

When installing the monitoring apparatus 100 over the power cord of the
device for the first time, the positioning module may be powered on and
configured to acquire positioning information and to provide the original
installation position of the device to the service system. After sending at
least the original installation position to the service system, the
positioning module may be powered off to sleep mode.

The remote unit is configured to receive the status message(s) from the
monitoring apparatus 100, 300, 400. The status message may comprise
at least the positioning information of the monitoring apparatus. The
remote unit is configured to determine based on the positioning
information that loss of voltage has occurred in the power cord of the
device 500, 600, 700. The remote unit may be configured to form a map
showing a location of the monitoring apparatus based on the positioning
information. The map (without location information of the monitoring
apparatuses) may be a digital map received from a web mapping
service, e.g. Bing® Maps or Google® Maps. Web mapping is a process
of using maps delivered by geographic information systems (GIS). The
remote unit may be configured to show the formed map showing
location(s) of the monitoring apparatus(es) to the user, e.g. the
maintenance personnel and/or the owner of the device 500, 600, 700.
The map may be showed e.g. on a screen of the user device 900.

The view on the map may be modified according to needs of the user. It
may be selected to show on the map e.g. the devices that have been
moved from the original installation location, the devices with which a
voltage loss has occurred, the devices with low battery status, the
devices that have reported tampering, or all the devices in the service
system. At least part of the information received in the status message(s)
may be delivered to the user e.g. the maintenance personnel and/or the
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owner of the device. The information may be delivered e.g. as a text
message, e-mail, or as an automated phone call.

It is possible to remove a device from the service system. For example,
the beverage cooler may have been returned to a warehouse of the
owner. The device may be unpaired from the monitoring apparatus. The
device and the monitoring apparatus may be unpaired automatically, if it
is determined based on the received positioning information that the
monitoring apparatus is located in the warehouse or at the proximity of
the warehouse. The proximity settings may be defined by the user.

Fig. 4 shows, by way of example, a block diagram of the monitoring
apparatus 100, the databases 810, 820, and/or the user device 900. The
monitoring apparatus, the databases 810, 820, and/or the user device
900 may comprise memory MEM. The monitoring apparatus, the
databases 810, 820, and/or the user device 900 may comprise computer
program code PROG residing in the memory MEM for implementing, for
example, monitoring electricity supply. The monitoring apparatus, the
databases 810, 820, and/or the user device 900 may comprise one or
more processors PROC1, PROC2 that, when running the computer
program code PROG, causes the apparatuses to carry out the method(s)
as disclosed herein. The monitoring apparatus, the databases 810, 820,
and/or the user device 900 may comprise communication modules
COMM1, COMM2 for communicating with other devices. The monitoring
apparatus, the databases 810, 820, and/or the user device 900 may
comprise circuitry and electronics for handling, receiving and
transmitting data. The monitoring apparatus, the databases 810, 820,
and/or the user device 900 may comprise these elements, or fewer or
more elements.

Fig. 5 shows, by way of example, a method for monitoring electricity
supply. The method comprises providing 910 an electricity supply means
of a device with a voltage detection means, monitoring 920 voltage in
the electricity supply means, detecting loss of voltage, activating 930, in
response to the detected loss of voltage, a positioning module, acquiring
940 a first positioning information of the voltage detection means. The
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positioning information acquired in response to the detected loss of
voltage is the first positioning information. The method further comprises
transmitting 950 a first status message comprising at least the first
positioning information to a remote unit. The status message transmitted
in response to the detected loss of voltage is the first status message.

According to an embodiment, the method may comprise detecting
restoration of voltage. The method may comprise acquiring, in response
to the detected restoration of voltage, a second positioning information
of the voltage detection means. The positioning information acquired in
response to the detected restoration of voltage is the second positioning
information. The first positioning information may be the same as the
second positioning information if the monitoring apparatus has not been
moved. The method may comprise transmitting a second status
message comprising at least the second positioning information to the
remote unit. The status message transmitted in response to the
restoration of voltage is the second status message. The method may
comprise deactivating, in response to the transmitting of the second
status message, the positioning module.

Fig. 6 shows, by way of example, a method for monitoring electricity
supply. The method comprises receiving 1010 a status message
comprising at least a positioning information of a voltage detection
means monitoring voltage in an electricity supply means of a device,
determining 1020 based on the positioning information that loss of
voltage has occurred in the electricity supply means of the device, and
delivering 1030 the positioning information of the device to a user.

It is obvious that the present invention is not limited solely to the above-
presented embodiments, but it can be modified within the scope of the
appended claims.
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Claims:

1. A method, comprising:

monitoring, by the voltage detection means provided to a power cord
(150) of a device (500), voltage in the power cord (150);

detecting, by the voltage detecting means, loss of voltage in the power
cord,;

activating, in response to the detected loss of voltage, a positioning
module (220);

acquiring a first positioning information of the voltage detection means
(100); and

transmitting a first status message comprising at least the first
positioning information to a remote unit (810).

2. The method according to claim 1, further comprising

detecting restoration of voltage in the power cord,;

acquiring, in response to the detected restoration of voltage, a second
positioning information of the voltage detection means (100);
transmitting a second status message comprising at least the second
positioning information to the remote unit (810);

deactivating, in response to the transmitting of the second status
message, the positioning module (220).

3. The method according to claim 1 or 2, wherein the voltage detection
means comprises a cover (110) and the method further comprises
detecting if the cover (110) is open; and

including in the first status message information that the cover (110) is
open.

4. An apparatus (100) comprising:
a sensor unit (210) configured to monitor voltage in a power cord (150)
of a device (500) and to detect loss of voltage in the power cord,;
a positioning module (220) configured to
activate in response to the detected loss of voltage;
acquire a first positioning information of the apparatus (100); and
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transmit a first status message comprising at least the first
positioning information to a remote unit (810).

5. The apparatus (100) according to claim 4, wherein
the sensor unit (210) is further configured to detect restoration of voltage
in the power cord;
the positioning module (220) is further configured to

acquire, in response to the detected restoration of voltage, a
second positioning information of the apparatus (100);

transmit a second status message comprising at least the second
positioning information to the remote unit (810),

deactivate, in response to the transmitting of the second status
message, the positioning module (220).

6. The apparatus (100) according to claim 4 or 5, further comprising

a cover (110);

a switch (240) configured to detect if the cover (110) of the apparatus
(100) is open; and wherein the positioning module (220) is further
configured to include in the first status message information that the
cover (110) is open.

7. A method, comprising

monitoring, by the voltage detection means provided to a power cord
(159) of a device (500), voltage in the power cord (150);

detecting, by the voltage detecting means, loss of voltage in the power
cord;

activating, in response to the detected loss of voltage, a positioning
module (220);

acquiring a first positioning information of the voltage detection means
(100); and

transmitting a first status message comprising at least the first
positioning information to a remote unit (810);

receiving (1010), by the remote unit, the first status message comprising
at least the first positioning information of the voltage detection means;
determining based on the first positioning information that loss of voltage
has occurred in the power cord (150) of the device (500),
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delivering (1030) the first positioning information of the device to a user.

8. A system comprising
at least one voltage detection means (100, 300, 400); and
a remote unit (810) in a communication connection with the at least one
voltage detection means (100, 300, 400),
the remote unit (810) comprising at least one processor, memory
including computer program code, the memory and the computer
program code configured to, with the at least one processor, cause the
remote unit to
receive a status message comprising at least a positioning information
of the at least one voltage detection means (100, 300, 400);
characterized in that
the at least one voltage detection means comprises

a sensor unit (210) configured to

monitor voltage in a power cord (150, 350, 450) of a device (500,
600, 700) and to detect loss of voltage in the power cord; and

a positioning module (210) configured to

activate in response to the detected loss of voltage;

acquire a positioning information of the at least one voltage
detection means (100, 300, 400); and

transmit the status message comprising at least the positioning
information to the remote unit (810); and in that the remote unit is further
caused to
determine based on the positioning information that loss of voltage has
occurred in the power cord (150, 350, 450) of the device (500, 600, 700),
and
deliver the positioning information of the device to a user.

9. A computer program product embodied on a non-transitory computer
readable medium, comprising computer program code configured to,
when executed on at least one processor, cause an apparatus of any of
the claims 4 to 6 to perform the method according to any of the claims 1
to 3.
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10. A computer program product embodied on a non-transitory computer
readable medium, comprising computer program code configured to,
when executed on at least one processor, cause a system of claim 8 to
perform the method according to claim 7.



20175307 PrRH 26 -03- 2019

10

15

20

25

30

35

19

Patenttivaatimukset:

1. Menetelma, jossa:

tarkkaillaan  laitteen  (50)  virtajohtimeen  (150) jarjestetyn
jannitteenhavaitsemisvélineen (100) avulla jannitetta virtajohtimessa
(150),

havaitaan jannitteenhavaitsemisvalineen avulla jannitehavi6 virtajohti-
messa,

vasteena havaittuun jannitehaviéon aktivoidaan paikannusmoduuli
(220),

hankitaan jannitteenhavaitsemisvéalineen (100) ensimmainen paikan-
nustieto, ja

lahetetdan ensimmainen tilaviesti, joka kasittaa ainakin ensimmaisen
paikannustiedon, etayksikkoon (810).

2. Patenttivaatimuksen 1 mukainen menetelma, jossa lisaksi

havaitaan virtajohtimessa jannitteen palautuminen,

vasteena havaittuun jannitteen palautumiseen hankitaan jannitteen-
havaitsemisvalineen (100) toinen paikannustieto,

lahetetaan toinen tilaviesti, joka kasittéa ainakin toisen paikannustiedon,
etayksikkoon (810),

vasteena toisen tilaviestin l&hettdmiseen deaktivoidaan paikannus-
moduuli (220).

3. Patenttivaatimuksen 1 tai 2 mukainen menetelmé, jossa jannitteen-
havaitsemisvaline kasittaa kotelon (110), ja menetelmassa lisaksi
havaitaan, onko kotelo (110) auki, ja

siséllytetddn ensimmaiseen tilaviestiin tieto siita, ettd kotelo (110) on
auki.

4. Laite (100), joka kasittaa:
anturiyksikon (210), joka on jarjestetty tarkkailemaan jannitetta laitteen
(500) virtajohtimessa (150) ja havaitsemaan virtajohtimessa jannite-
havio,
paikannusmoduulin (220), joka on jérjestetty

aktivoitumaan vasteena havaittuun jannitehavioon,
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hankkimaan laitteen (100) ensimmainen paikannustieto, ja
lahettam&an ensimmainen tilaviesti, joka kasittada ainakin ensim-
maisen paikannustiedon, etayksikkoon (810).

5. Patenttivaatimuksen 4 mukainen laite (100), jossa
anturiyksikko (210) on liséksi jarjestetty havaitsemaan jénnitteen palau-
tuminen virtajohtimessa,
paikannusmoduuli (220) on lisaksi jarjestetty

vastauksena havaittuun jannitteen palautumiseen hankkimaan
laitteen (100) toinen paikannustieto,

lahettamaan etayksikkdéon (810) toinen tilaviesti, joka kasittaa
ainakin toisen paikannustiedon,

deaktivoimaan paikannusmoduuli (220) vasteena toisen tilaviestin
lahettamiseen.

6. Patenttivaatimuksen 4 tai 5 mukainen laite (100), joka kasittaa lisaksi
kotelon (110),
kytkimen (240), joka on jarjestetty havaitsemaan, onko laitteen (100)
kotelo (110) auki, ja jossa laitteessa paikannusmoduuli (220) on liséksi
jarjestetty sisallyttamaan ensimmaiseen tilaviestiin tieto, ettd kotelo
(110) on auki.

7. Menetelma, jossa

tarkkaillaan  laitteen  (50)  virtajohtimeen  (150) jarjestetyn
jannitteenhavaitsemisvélineen (100) avulla jannitettd virtajohtimessa
(150),

havaitaan jannitteenhavaitsemisvélineen avulla jannitehéavid virtajohti-
messa,

vasteena havaittuun janniteh&aviéon aktivoidaan paikannusmoduuli
(220),

hankitaan jénnitteenhavaitsemisvélineen (100) ensimmainen paikan-
nustieto, ja

l&hetetdan ensimmainen tilaviesti, joka kasittdd ainakin ensimmaisen
paikannustiedon, etdyksikkdéon (810),
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vastaanotetaan (1010) etayksikdssa ensimmainen tilaviesti, joka kasit-
taa ainakin jannitteenhavaitsemisvélineen ensimmaisen paikannus-
tiedon,

maaritetaan ensimmaisen paikannustiedon perusteella, etta laitteen
(500) virtajohtimessa (150) on tapahtunut jannitehavio,

toimitetaan (1030) laitteen ensimmainen paikannustieto kayttajalle.

8. Jarjestelma, joka kasittaa:
ainakin yhden jannitteenhavaitsemisvalineen (100, 300, 400) ja
etayksikon (810), joka on tiedonsiirtoyhteydessa mainittuun ainakin
yhteen jannitteenhavaitsemisvélineeseen (100, 300, 400), joka
etayksikko (810) k&sittaa ainakin yhden suorittimen ja muistin, jossa on
tietokoneohjelmakoodia, jotka muisti ja tietokoneohjelmakoodi on jar-
jestetty mainitun ainakin yhden suorittimen kanssa saamaan etayksikko
vastaanottamaan tilaviesti, joka kasittaa ainakin paikannustiedon, joka
liittyy ainakin yhteen jannitteenhavaitsemisvélineeseen (100, 300, 400),
tunnettu siita, etta
joka ainakin yksi jannitteenhavaitsemisvaline kasittaa

anturiyksikdn (210), joka on jarjestetty

tarkkailemaan jannitetta laitteen (500, 600, 700) virtajohtimessa
(150, 350, 450) ja havaitsemaan virtajohtimessa jannitehavio; ja

paikannusmoduulin (210), joka on jarjestetty

aktivoitumaan vasteena havaittuun jannitehavioon,

hankkimaan mainitun ainakin yhden jannitteenhavaitsemis-
vélineen (100, 300, 400) paikannustieto, ja

lahettamaan etayksikkdon (810) tilaviesti, joka kasittaa ainakin
paikannustiedon, ja siita etta etayksikkd on liséksi saatu
maérittdmaan paikannustiedon perusteella, etta laitteen (500, 600, 700)
virtajohtimessa (150, 350, 450) on tapahtunut jannitehavio, ja
toimittamaan laitteen paikannustieto kayttajalle.

9. Tietokoneohjelmatuote, joka on jarjestetty haihtumattomaan tieto-
koneella luettavaan valineeseen, joka kasittda tietokoneohjelmakoodin,
joka on jarjestetty ainakin yhdella prosessorilla suoritettuna saamaan
jonkin patenttivaatimuksen 4-6 mukainen laite toteuttamaan jonkin
patenttivaatimuksen 1-3 mukaisen menetelméan.
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10. Tietokoneohjelmatuote, joka on jarjestetty haihtumattomaan tieto-
koneella luettavaan valineeseen, joka kéasittaa tietokoneohjelmakoodin,
joka on jarjestetty ainakin yhdella prosessorilla suoritettuna saamaan
patenttivaatimuksen 8 mukainen  jarjesteima  toteuttamaan
patenttivaatimuksen 7 mukaisen menetelman.
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activating, in response to the detected loss of voltage,
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determining based on the positioning information that
loss of voltage has occurred in the electricity supply
means of the device
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delivering the positioning information of the device to a
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