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The monitoring system for remote contactless diagnostics and control of automatic fire extinguishing devices for
local protection of electrical devices.

@ Name: The monitoring system for remote contactless
diagnostics and control of automatic fire extinguishing
devices for local protection of electrical devices The
monitoring system (1) for remote contactless diagnostics
and control of automatic fire extinguishing devices (3) for
local protection of electrical devices contains the control
centre (2), at least one fire extinguishing device (3)
remotely arranged together with at least one protected
device (4) in the closed protected space {4.1), wherein at
least one fire extinguishing device (3) is arranged at each
protected device {4), wherein the |oT type network or
similar network is used for the wireless communication
between the control centre (2) and at least one fire o5
extinguishing device (3) arranged in the remote closed
protected space {4.1) together with the protected device
{4), the LAN or similar network of GSM is used for the
communication between at least one fire extinguishing
device (3) arranged in the closed protected space (4.1)
together with the protected device (4) and user (4.0) of
the protected device (4).
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The monitoring system for remote contactless diagnostics and control of automatic fire
extinguishing devices for local protection of electrical devices

Field of the Invention

The invention relates to the remote control of the functionality of fire extinguishing devices
that protect electrical devices, especially electrical switchboards of residential houses, family
houses, industrial and commercial premises, substations and the like against undesirable
temperature increases or flame burning.

State of the Art

At the time being, there are available remote contactless electrical appliance operation
monitoring systems as well as systems for the remote reading of measuring equipment such as
water meters, gas meters and the like.

The subject-matter of the EP 3 241 201 is the system of the remote monitoring of security
alarm devices at the installation site whereby the fire detection systems may include heat
detectors, CO detectors, smoke detectors and other detectors. These detectors and alarm
devices transfer information on possibly rising temperature, occurrence of smoke, i.e. they
only transfer the requirement to execute a certain measure, for instance to call the firemen.
The system itself cannot lower the temperature of protected devices or extinguish fire.
However, there are no known systems monitoring cooling and extinguishing devices in a
closed protected space of protected electrical equipment at the time being.

It is very important to ensure high fire safety with remotely monitored cooling and fire
extinguishing equipment.

Summary of the Invention

The object of the invention was to create a system for the remote contactless control of the
functionality of automatic extinguishing devices, hereinafter referred to as fire extinguishing
devices, providing the local protection of the electrical devices including but not limited to all
power switchboards, transformer stations and other electrical devices, herein after referred to

as protected devices, arranged in a closed protected space wherein at least one fire
extinguishing device as a whole is arranged in a closed protected space together with a
protected device of the user.

Another fire extinguishing device version is configured on a DIN rail together with the
protected device in a switchboard in a closed protected space.

Another object of the solution was the remote monitoring of the space where the protected
device is arranged together with the fire extinguishing device — the closed protected space
including the inspection whether doors and covers of the closed protected space are closed.
Another object of the solution was the monitoring of possible unscheduled change of the
position of the fire extinguishing device.

Another object of the solution was, on the basis of automatically carried out checks of the
functionality of the fire extinguishing device remotely, the provision of a protocol on the
operability of the fire safety device and its sending via electronic communication.

Another object of the solution was ensuring high security of the entire device.
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The principle of the monitoring system for the remote contactless diagnostics and control of
the fire extinguishing devices for the local protection of electrical device resides in the fact
that the monitoring system contains a control centre that contains a control unit, the first
wireless communication module, the first evaluation module, an information module,
moreover the monitoring system contains at least one fire extinguishing device, at least one
protected device arranged in the closed protected space wherein the fire extinguishing device
as a whole is also arranged in the closed protected space. At least one fire extinguishing
device is arranged at each protected device.

An IoT (Internet of Things) network or other similar network is used for the wireless
communication between the control centre and the fire extinguishing device arranged in a
remote closed protected space with a protected device.

Wherein a known fire extinguishing device is used as the basis for the fire extinguishing
device that contains an extinguishing medium carrier, used fire extinguishing medium is a
chemical gas fire extinguisher corresponding to the relevant standard, wherein the
extinguishing medium is under pressure in the carrier, a valve is directly connected to the
extinguishing medium carrier, the valve contains a nozzle to release the extinguishing
medium from the carrier to the closed protected space, also contains a pressure sensor that
monitors the state of the medium in the carrier and contact for connecting of an external
power supply. Moreover, the fire extinguishing device contains a temperature sensor that has
the same time a function on of a switch and it automatically monitors the temperature of the
closed protected space of the protected device. The fire extinguishing device is connected to a
battery to which a temperature sensor with a switch function and valve coil winding are
connected. If the temperature in the closed protected space rises to the value at which the
temperature sensor with the switch function is set, it is switched on. This opens the nozzle of
the valve, through which the extinguishing medium from the carrier is released into the closed
protected device and cools the increased temperature or extinguishes the flame. The fire
extinguishing device is developed for placement in protected device, for example in an
electrical switchboard on a DIN rail.

A LAN (Local Area Network) or GSM (Groupe Special Mobile) connection system is used
for the communication between the fire extinguishing device arranged in the closed protected
device together with the protected device and the user of the protected device.

Wherein the fire extinguishing device contains also new elements - a monitoring processor,
the second wireless communication module, the second evaluation unit, the first contact for
the connection of the temperature linear cable with a resistor, wherein the temperature linear
cable is arranged in the closed protected space, further the fire extinguishing device contains
the first temperature sensor, the second temperature sensor, the fifth contact for connecting of
the position sensor of the fire extinguishing device, the end switch, universal input, connector
and LAN (Local Area Network) chip, the second contact for connecting of a smoke sensor
that is arranged in the closed protected space, the third contact for connecting of the external
power supply, the fourth contact for connecting of the door sensor of the closed protected
space and to increase the level of the safety of the fire extinguishing device it contains a
temperature glass ampoule as a passive temperature sensor that is connected to the fire
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extinguishing medium carrier in such a way that it is partially embedded in the carrier, for
example screwed. The temperature glass ampoule is made for a certain given temperature that
is already beyond the limits of desirable values from the point of safety of the protected space.
This temperature is set to a higher level than the set temperature of electronic elements,
namely the temperature sensors. In the case the ambient temperature rises above this limit in
the closed protected space of the protected device and none of the safety elements has been
activated, the temperature glass ampoule bursts and the fire extinguishing medium is released
from the carrier to the closed protected space in order to decrease the temperature or
extinguish flames. The extinguishing function of the fire extinguishing device is functional
even without any energy thanks to the temperature glass ampoule.

The monitoring system contains specially created software, thanks to which automatic regular
internal checks of the fire extinguishing device take place and then revisions of the fire
extinguishing device from the control centre.

Another system essence is the method of performing remote checks - reviews and failure
reporting and wireless communication of the fire extinguishing device with the control centre.
The system's electrical circuits are checked automatically using the monitoring processor.

All the results of checks and measurements are continuously signalled in the control centre,
optically shown on the display of the information module or on the computer screen, and at
the same time there is also a sound signal of possible failures. The results protocol is
permanently available in the control centre. In accordance with the relevant standard, the
report on the fire safety operability of the fire extinguishing device, containing all the
measured values, is sent electronically to the operator of the protected device.

An IoT (Internet of Things) network or other similar network is used for the wireless
communication between the control centre and the fire extinguishing device located in a
remote closed protected space together with a protected device.

The LAN or similar network is used to check fire extinguishing devices at the place of the
installation of the protected device.

Checking the loss of the connectivity of the fire extinguishing device with the temperature
linear cable, which is arranged in the closed protected space and is connected to the fire
extinguishing device, using a resistor connected in the circuit of the temperature linear cable
as a resistance and connecting to the second evaluation unit, the measured current drop or
voltage drop is evaluated and the information is transmitted to the control centre via the
second wireless communication module.

Control of the decrease in the amount of extinguishing medium in the extinguishing medium
carrier is carried out using a pressure sensor, which is arranged in the extinguishing medium
carrier. The pressure sensor periodically verifies the pressure of the extinguishing medium in
the extinguishing medium carrier. Fire extinguisher leakage is reported remotely. The
pressure value of the fire extinguishing medium is sensed by the monitoring processor and
this information is subsequently transmitted to the wireless communication module and
transmitted to the control centre via the IoT network.

The temperature in the closed protected space is continuously measured by two independent
temperature sensors, by the first temperature sensor and by the second temperature sensor.
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Each of these temperature sensors is able to activate the fire extinguishing device for cooling
or extinguishing in the closed protected space where the protected device is located. By
remote control, the difference between the temperature values of the first temperature sensor
and the second temperature sensor is detected, thereby detecting a failure of one of them.

The coil of a valve, such as a solenoid valve, is monitored by a constant weak current and its
failure or disconnection is remotely reported to the control centre.

Backup battery voltage is monitored and a drop below normal is remotely reported to control
centre.

A failure of the external power supply and switch to the battery is remotely reported to the
control centre. The door contact of the closed protected space is monitored by a door sensor,
for example by an induction sensor, and the switchboard door opening is remotely reported to
control centre. A position control sensor is arranged for the check of the right
installation/position of the fire extinguishing device in the closed protected space.

The contact of the fire extinguishing device with the installation DIN rail is monitored by an
end switch. If the contact is lost due to the system handling, such a fact is remotely reported to
the control centre.

Moreover, the fire extinguishing device contains a single universal input that can be used to
monitor the protected device. Terminals connected - device is all right, terminals disconnected
- remotely reported error to the control centre.

Remote checks of all system parameters take place automatically and are evaluated by a
professionally qualified person from the control centre. Only checking the functionality of the
smoke sensor and checking the integrity of the protected space requires physical presence.
Checking the connection of the smoke sensor is carried out by a regular check. The system is
remotely switched over to the testing mode, the smoke sensor is activated by testing spray and
the system sends a message to the control centre using the IoT network.

The fire extinguishing device connectivity check with wireless LAN connection, NB-IoT. If
the fire extinguishing device does not respond to the control centre in a defined time interval
using the wireless network, an error message is reported to the control centre. A LAN
communication error is remotely reported to the control centre.

Explanation of Drawings / Brief Description of the Drawings

The invention is further explained in the accompanying drawings, where Fig. 1 schematically
shows a block diagram of the monitoring system and wireless communication between the
control centre and fire extinguishing device arranged in the closed protected space together
with the protected device, Fig. 2 shows a block diagram for checking the closing of the door
of the closed protected space, Fig. 3 shows a block diagram for checking the state of the
extinguishing medium of the fire extinguishing device, Fig. 4 shows the check of circuits,
battery, including the measurement of the voltage of the mains supply, Fig. 5 shows the
physical check of the smoke sensor, Fig. 6 shows the fire extinguishing device connection
check with the thermal linear cable, Fig. 7 shows the fire extinguishing device location check,
and Fig. 8 is a block diagram of the fire extinguishing device.
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Example of Invention Embodiment

The monitoring system 1 for the remote contactless diagnostics and control of fire
extinguishing devices 3 for the local protection of protected electric devices 4, that is
schematically shown on the attached figures contains the control centre 2 that contains a
control unit 2.1, the first wireless communication module 2.2, the first evaluation module 2.3,
the information module 2.4, further the monitoring system 1 contains two protected electric
devices 4, wherein each protected electric device 4 is protected by one fire extinguishing
device 3 and these two protected electric devices 4 and the above referred-to fire
extinguishing devices 3 are arranged in the closed protected space 4.1 - in the switchboard at
remote place away from the control centre 2.

The fire extinguishing device 3 contains the extinguishing medium carrier 3.1 where the fire

extinguishing medium is under pressure, where the used fire extinguishing medium is a
chemical gas fire extinguisher, the fire extinguishing medium carrier 3.1 is connected to a
valve, the valve is connected to a coil 3.11 of the valve, which contains a nozzle releasing the
extinguishing medium from the carrier 3.1, further the fire extinguishing device 3 contains a
pressure sensor 3.2 for monitoring the state of the medium in the carrier 3.1. Further the fire
extinguishing device 3 contains the backup battery 3.12 and the contact 3.13 for connecting
an external power supply.

The fire extinguishing device 3 further contains two temperature sensors, the first temperature
sensor 3.9 and the second temperature sensor 3.10, which are arranged in the fire
extinguishing device 3, both these temperature sensors continuously monitor the temperature
in the closed protected space 4.1 and both of them are able to activate the fire extinguishing
device 3 to extinguish/cool down the closed protected space 4.1 if the temperature rises above
a given temperature, which is already undesirable, which could cause flame burning.

The fire extinguishing device 3 can be activated in order to cool down or extinguish the
closed protected space 4.1 by another temperature sensor, the temperature linear cable 4.3
which is arranged in the closed protected space 4.1, where it continuously monitors the
temperature. The temperature linear cable 4.3 is connected through the first contact 3.6 to the
fire extinguishing device 3. While the fire extinguishing device 3 also contains elements for
remote wireless control and elements for wireless communication, contains the monitoring
processor 3.3, the second wireless communication module 3.4, the second evaluation unit 3.5,
the fifth contact 3.17 for connecting of the position sensor monitoring the position of the fire
extinguishing device 3, the end switch 3.14 checking the contact of the fire extinguishing
device 3 with the DIN rail in the closed protected space 4.1, the universal input 3.15
monitoring the control unit 2.2 of the control centre 2, the LAN connector and chip 3.19, the
second contact 3.8 for connecting of the smoke sensor 4.5, which is arranged in the closed
protected space 4.1, the fourth contact 3.16 for connecting of the door sensor 4.2 of the closed
protected space 4.1, the third contact 3.13 for connecting of the an external power supply, in
order to improve the level of safety of the fire extinguishing device 3, it also contains the
temperature glass ampoule 3.18 as a passive temperature sensor, which is connected to the
fire extinguishing medium carrier 3.1 by being partly screwed in the carrier 3.1. The
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temperature glass ampoule 3.18 is made for a certain given temperature, which is already
undesirable from the point of view of safety. This temperature is 5 °C higher than the
temperature set on other temperature sensors. In the case that the temperature in the closed
protected space 4.1 of the protected device 4 rises to this given temperature, when none of the
electronic safety elements were functional, the temperature glass ampoule 3.18 bursts and the
fire extinguishing medium is released from the carrier 3.1 of the extinguishing medium into
the closed protected space 4.1 and cools the temperature or extinguishes the flaming fire that
arose here. Thanks to the temperature glass ampoule 3.18, the fire extinguishing device 3 is
functional even without any energy.

The monitoring system 1 contains specially created software, thanks to which automatic
regular internal checks of the fire extinguishing device 3 take place and then revisions of the
fire extinguishing device 3 from the control centre 2.

Another essence of the system 1 is the method of performing remote checks - revisions and
failure reporting and wireless communication of the fire extinguishing device 3 with the
control centre 2.

The system 1 electric circuits are checked automatically by the monitoring processor 3.3 and
the second evaluation unit 3.5.

All the results of checks and measurements are continuously signalled in the control centre 2 -
optically shown on the display of the information module 2.4 and at the same time there is
also a sound signal of possible failures.

A protocol / revision report 2.5 with all results is still available in the control centre 2.

In accordance with the relevant standard, the protocol 2.5 on the fire safety operability of the
fire extinguishing device 3, containing all measured values, is reported electronically to the
operator 4.0 of protected device 4.

The IoT (Internet of Things) network is used for the wireless communication between the
control centre 2 and the fire extinguishing device 3 located in the remote closed protected
space 4.1 together with the protected device 4 .

The local LAN network is used by user 4.0 to check the fire extinguishing devices 3 in the
place of installation of protected devices 4 in the closed protected space 4.1.

Check of the connectivity of the fire extinguishing device 3 with the wireless connection to
the LAN, NB-IoT.

If the fire extinguishing device 3 does not respond to the control centre 2 in a defined time
interval, ones per day, using the wireless network NB-IoT, an error message is reported to the
control centre 2.

A LAN communication error is reported to the remote control centre 2.

Checking the loss of the connectivity of the fire extinguishing device 3 with the temperature
linear cable 4.3, which is arranged in the closed protected space 4.1 and is connected to the
fire extinguishing device 3, with the help of the resistor 4.4 connected in the circuit of the
temperature linear cable 4.3 as resistance and by connecting to the second evaluation unit 3.5
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the measured current drop or voltage drop is evaluated and the information is transmitted to
the control centre 2 via second wireless communication module 3.4.

Checking of the decrease in the amount of extinguishing medium in the extinguishing
medium carrier 3.1 is carried out using a pressure sensor 3.2, which is arranged in the
extinguishing medium carrier 3.1. The pressure sensor 3.2 periodically verifies the pressure of
the extinguishing medium in the extinguishing medium carrier 3.1. Fire extinguisher leakage
is reported remotely. The pressure value of the extinguishing medium is sensed by the
monitoring processor 3.3 and subsequently this information is transmitted to the second
wireless communication module 3.4 and via the IoT network is transmitted to the control
centre 2.

The temperature in the closed protected space 4.1 is continuously measured by two
independent temperature sensors, the first temperature sensor 3.9 and the second temperature
sensor 3.10. Each of these temperature sensors is able to activate the fire extinguishing device
3 to cool down or extinguish flames in the closed protected space 4.1, where is located
together with the protected device 4

Difference between the temperature values of the first temperature sensor 3.9 and the second
temperature sensor 3.10 is detected by remote checks and then the failure of one of them is
evaluated.

The coil 3.11 of a valve with a nozzle, for example a solenoid valve, is monitored by a
constant weak current, and its failure or disconnection is remotely reported to the control
centre 2.

The backup battery 3.12 voltage is monitored and any drop below the normal level is
remotely reported to the control centre 2.

A failure of the external power supply and the switch to the backup battery 3.12 is remotely
reported to the control centre 2.

The door contact of the closed protected space 4.1 is monitored by a door sensor 4.2, for
example by an induction sensor, and the opening door of the closed protected space 4.1 is
remotely reported to the control centre 2.

To check the correct position of the fire extinguishing device 3 in the closed protected space
4.1, a position control sensor is arranged in the fire extinguishing device 3 using the fifth
contact 3.17.

The contact of the fire extinguishing device 3 with the mounting DIN rail monitored via the
end switch 3.14. The release of the fire extinguishing device 3, the case of manipulation of the
fire extinguishing device 3 is remotely reported to the control centre 2.

Moreover, the fire extinguishing device 3 contains a single universal input 3.15 that can be
used to monitor the protected device 4. Terminals connected - protected device (4) is all right,
terminals disconnected - remotely reported error to the control centre 2.

Remote checks of all system parameters take place automatically and are evaluated by a
professionally qualified person from the control centre 2. Only checking the functionality of
the smoke sensor 4.5 and checking the integrity of the closed protected space 4.1 requires
physical presence. Checking the connection of the smoke sensor 4.5 is carried out by a regular
check. The system 1 is remotely switched over to the testing mode, the smoke sensor 4.5 is
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activated by testing spray and the result is transmitted to the control centre 2 using the IoT
network.

Industrial Applicability

The monitoring system for remote non-contact diagnostics and control of automatic fire
extinguishing devices for local protection of electrical devices can be used for the protection
of electrical switchboards, in LV (low voltage) disconnection boxes, in master house boxes, in
electricity meter switchboards, in distribution cores, in the main electrical distribution of
apartment buildings, in switchboards family houses, in switchboards of industrial and
commercial premises, in installation boxes of sockets and switches, for the protection of
electronics, machines and equipment, CNC machines, lasers, production lines, for the
protection of computing and data technology, rack cabinets, PC cabinets, servers, electrical
switchboards also for the protection of electrical equipment used in public productions, for the
protection of lighting technology, sources of large-screen screens, also for the protection of
connectors, industrial connectors, for the protection of batteries, backup batteries, batteries for
driving electric motors, electric cars, and the like.
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Reference marks

1 - Monitoring system for remote contactless diagnostics and control of automatic fire
devices for local protection of electrical devices

2 - Control centre

2.1 - Control unit

2.2 - The first wireless communication module

2.3 - The first evaluation module

2.4 - Information module

2.5 - Output protocol - revision report

3 - Automatic cooling and fire extinguishing device, further fire extinguishing device

3.1 - Medium carrier

3.2 - Pressure sensor - for monitoring the state of the medium

3.3 - Monitoring processor

3.4 - The second wireless communication module

3.5 - The second evaluation unit

3.6 - The first contact for connecting of the temperature linear cable

3.7 - LAN connector and chip

3.8 - The second contact for connecting the smoke sensor

3.9 - The first temperature sensor

3.10 - The second temperature sensor

3.11 - Coil (of the valve with the nozzle)

3.12 - Backup battery

3.13 - The third contact for connecting an external power supply

3.14 - End switch - for checking the contact of the fire extinguishing device with the DIN rail
3.15 - Universal input - for monitoring the control unit - control centre

3.16 - The fourth contact for connecting of the door sensor of the closed protected space
3.17 - The fifth contact for connecting of the position sensor of the fire extinguishing device
3.18 - Temperature glass ampoule as another temperature sensor - the second safety way

4. Protected device especially the electrical switchboard

4.0 - User of the protected device

4.1 - Closed protected space

4.2 - Door sensor of the closed protected space

4.3 - Temperature linear cable as a temperature sensor

4.4 - Resistor - to measure the correct connection of the temperature linear cable
4.5 - Smoke sensor
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CLAIMS

1. The monitoring system for remote contactless diagnostics and control of automatic fire
extinguishing devices for local protection of electrical devices characterised in that it
contains the control centre (2), at least one fire extinguishing device (3) arranged
remotely together with at least one protected device (4) in the closed protected space
(4.1) wherein at each protected device (4) at least one fire extinguishing device (3) is
arranged, wherein the IoT type network or similar network is used for the wireless
communication between the control centre (2) and at least one fire extinguishing device
(3) arranged in the remote closed protected space (4.1) together with the protected
device (4) and LAN connection or a similar network or GSM is used for the
communication between at least one fire extinguishing device (3) arranged in the
closed protected space (4.1) together with the protected device (4) and user (4.0) of the
protected device (4).

2. The monitoring system according to the claim 1 characterised in that the control
centre (2) contains the control unit (2.1) that is connected with the first wireless
communication module (2.2), with the first evaluation module (2.3) and with the
information module (2.4), wherein the first module (2.2) for wireless communication is
technically equipped for the use of the IoT network or a similar network, but also for
the electronic sending of protocols (2.5) about the operability of the fire extinguishing
device (3).

3.  The monitoring system according to the claims 1 and 2 where the fire extinguishing
device (3) contains the extinguishing medium carrier (3.1) in which the gas fire
extinguishing medium is under pressure, the extinguishing medium carrier (3.1) is
directly connected to the valve which contains a nozzle to release extinguishing
medium from the carrier (3.1) to the closed protected space (4.1), further the fire
extinguishing device (3) contains the pressure sensor (3.2) for detecting the state of the
medium in the carrier (3.1), the third contact (3.13) for connecting an external power
supply, the first temperature sensor (3.9), the second temperature sensor (3.10), that
automatically monitors the temperature in the closed protected space (4.1) of the
protected device (4), further the fire extinguishing device (3) also contains the backup
battery (3.12) to which the coil (3.11) of the valve with a nozzle is connected, the coil is
connected to the first temperature sensor (3.9) and to the second temperature sensor
(3.10)
characterised in that
the fire extinguishing device (3) father contains the monitoring processor (3.3), which
is connected to the second evaluation unit (3.5), the second evaluation unit (3.5) is
connected with the second wireless communication module (3.4), the monitoring
processor (3.3) is connected to the fifth contact (3.17) for the connecting of the
position sensor of the fire extinguishing device (3), further with the fourth contact
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(3.16) for the connecting of the door sensor of the closed protected space (4.1), further
with the universal input (3.15) for the monitoring of the control unit (2.1) of the control
centre (2), further with the end switch (3.14) for checking the contact of the fire
extinguishing device (3) with the DIN rail, further the fire extinguishing device (3)
contains the first contact (3.6) for connecting of the temperature linear cable (4.3)
which is connected with the coil (3.11) of the valve with the nozzle, wherein the
temperature linear cable (4.3) is arranged in the closed protected space (4.1), the coil
(3.11) of the valve with the nozzle is connected to the second contact (3.8) for
connecting of the smoke sensor (4.5), which is arranged in the closed protected space
(4.1), the coil (3.11) is further connected to the first temperature sensor (3.9) and the
second temperature sensor (3.10), further the fire extinguishing device (3) is connected
with the connector (3.7) for the LAN chip, in order to improve the safety, the fire
extinguishing device (3) further contains a temperature glass ampoule (3.18) as a
passive temperature sensor, which is connected to the extinguishing medium carrier
(3.1) in such a way that it is partially embedded in the carrier, for example screwed , the
fire extinguishing device (3) shows, thanks to the temperature glass ampoule (3.18), an
extinguishing function even without any energy (discharged battery, non-functional
wireless communication.

4. The method of the remote contactless diagnostics and control of automatic fire
extinguishing devices (3) for the local protection of electrical devices according to the
Claims 1 - 3 characterised in that it takes place in the following steps:

- checking the connectivity of the fire extinguishing device (3) with the wireless
connection of the LAN, NB-IoT takes place in such a way if the fire
extinguishing device (3) does not respond in the defined time interval to the
control centre (2) using the wireless network LAN NB-IoT, an error message is
reported to the control centre (2)

- checking of the electrical circuits of the system takes place automatically using
the monitoring processor (3.3)

- checking the loss of the connectivity of the fire extinguishing device (3) with the
temperature linear cable (4.3), which is arranged in the closed protected space
(4.1) and is connected to the fire extinguishing device (3), with the help of the
resistor (4.4) connected in the circuit of the temperature linear cable ( 4.3) as
resistance and by connecting to the second evaluation unit (3.5) the measured
current drop or voltage drop is evaluated and the second wireless
communication module (3.4) transmits the information to the control centre (2)

- checking of the decrease in the amount of extinguishing medium in the
extinguishing medium carrier (3.1) is carried out using a pressure sensor (3.2),
which is arranged in the extinguishing medium carrier (3.1), wherein the
pressure sensor (3.2) periodically verifies the pressure of the extinguishing
medium in the extinguishing medium carrier (3.1), the pressure value of the
extinguishing medium is sensed by the monitoring processor (3.3) and
subsequently this information is transmitted to the second wireless
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communication module (3.4) and via the IoT network is transmitted to the
control centre (2) if the leakage of the extinguishing medium is detected
the temperature in the closed protected space (4.1) is continuously measured by
two independent temperature sensors, by the first temperature sensor (3.9) and
by the second temperature sensor (3.10), wherein the difference between the
temperature values of the first temperature sensor (3.9) and the second
temperature sensor (3.10) is detected by remote checks and then the failure of
one of them is evaluated and the failure is reported to the control centre (2)
The coil (3.11) of the valve with a nozzle, for example a solenoid valve, is
monitored by a constant weak current, and its failure or disconnection is
remotely reported to the control centre (2)
The backup battery (3.12) voltage is monitored by the monitoring processor
(3.3) and any drop below the normal level is remotely reported to the control
centre (2)
The failure of the external power supply is monitored by the monitoring
processor (3.3) via the third contact (3.13) for connecting the external power
supply, and the transition to the backup battery (3.12) is remotely reported to the
control centre (2)
The door contact of the closed protected space (4.1) is monitored by a door
sensor (4.2), for example by an induction sensor, and the opening of the door of
the closed protected space (4.1) is remotely reported to the control centre (2)
To check the correct position of the fire extinguishing device (3) in the closed
protected space (4.1), a position control sensor is arranged in the fire
extinguishing device (3) using the fifth contact (3.17), the result is reported to
the control centre (2)
the contact of the fire extinguishing device (3) with the mounting DIN rail in the
closed protected space (4.1) is monitored via the end switch (3.14), the release
of the fire extinguishing device (3), the case of manipulation of the fire
extinguishing device (3) is remotely reported to the control centre (2)
The protected device (4) can be monitored through the universal input (3.15),
Terminals connected - protected device (4) is all right, terminals disconnected -
remotely reported error to the control centre (2)
checking the functionality of the smoke sensor (4.5) and checking the integrity of
the closed protected space (4.1) requires physical presence, checking the
connection of the smoke sensor (4.5) is carried out by a regular check, the
system (1) switches remotely from the control centre (2) to the testing mode, the
activation of the smoke sensor (4.5) is performed by the test spray and the result
is reported via the IoT network to the control centre (2)
all the results of checks and measurements are continuously signalled in the
control centre (2) - optically shown on the display of the information module
(2.4) and at the same time there is also a sound signal of possible failures
a protocol / revision report (2.5) with all results is still available in the control
centre (2) and, in accordance with the relevant standard, the protocol (2.5) on
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the fire safety operability of the fire extinguishing device (3), containing all
measured values, is reported electronically to the operator (4.0) of protected
device (4)
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REVENDICATIONS

[Revendication 1] Systéme de surveillance pour le diagnostic et le contréle sans contact a
distance de dispositifs d'extinction d'incendie automatiques pour la protection locale de
dispositifs électriques, caractérisé par le fait qu'il comprend un centre de controle (2), au
moins un dispositif d'extinction d'incendie (3) disposé a distance conjointement avec au moins
un dispositif protégé (4) dans un espace protége fermé (4.1), dans lequel, sur chaque dispositif
protégé (4), au moins un dispositif d'extinction d'incendie (3) est disposé, dans lequel un
réseau de type Internet des Objets, IdO, est utilisé pour une communication sans fil entre le
centre de controle (2) et au moins un dispositif d'extinction d'incendie (3) disposé dans
I'espace protégé fermé a distance (4.1) conjointement avec le dispositif protégé (4) et une
connexion de réseau local, LAN, ou une connexion de groupe spécial mobile, GSM, est
utilisée pour une communication entre au moins un dispositif d'extinction d'incendie (3)
disposé dans l'espace protégé fermé (4.1) conjointement avec le dispositif protégé (4) et un

utilisateur (4.0) du dispositif protégé (4).

[Revendication 2] Systéme de surveillance selon la revendication 1, caractérisé par le fait que
le centre de contrdle (2) comprend une unité de controle (2.1) qui est connectée a un premier
module de communication sans fil (2.2), a un premier module d'évaluation (2.3) et a un
module d'informations (2.4), dans lequel le premier module de communication sans fil (2.2)
est techniquement équipé pour l'utilisation du réseau IdO, mais également pour l'envoi

électronique de protocoles (2.5) sur 1'opérabilité du dispositif d'extinction d'incendie (3).

[Revendication 3] Systeme de surveillance selon les revendications 1 et 2, dans lequel le
dispositif d'extinction d'incendie (3) comprend un support d'agent extincteur (3.1) dans lequel
un agent extincteur gazeux est sous pression, le support d'agent extincteur (3.1) est
directement connecté¢ a une vanne qui comprend une buse pour libérer l'agent extincteur du
support d’agent extincteur (3.1) vers l'espace protégé fermé (4.1), en outre le dispositif
d'extinction d'incendie (3) comprend un capteur de pression (3.2) pour détecter 1'état de I'agent
extincteur dans le support d’agent extincteur (3.1), un troisieme contact (3.13) pour la
connexion d’une alimentation électrique externe, un premier capteur de température (3.9), un
second capteur de température (3.10), qui surveille automatiquement la température dans

I'espace protégé fermé (4.1) du dispositif protégé (4), en outre le dispositif d'extinction
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d'incendie (3) comprend également une batterie de secours (3.12) a laquelle une bobine (3.11)
de la vanne avec la buse est connectée, la bobine est connectée au premier capteur de
température (3.9) et au second capteur de température (3.10).

caractérisé par le fait que

le dispositif d'extinction d'incendie (3) comprend en outre un processeur de surveillance (3.3),
qui est connecté a une seconde unité d'évaluation (3.5), la seconde unité d'évaluation (3.5) est
connectée a un second module de communication sans fil (3.4), le processeur de surveillance
(3.3) est connecté a un cinquieme contact (3.17) pour la connexion d’un capteur de position
du dispositif d'extinction d'incendie (3), en outre & un quatrieme contact (3.16) pour la
connexion d’un capteur de porte de l'espace protégé fermé (4.1), en outre a une entrée
universelle (3.15) pour la surveillance de I'unité de contréle (2.1) du centre de contrdle (2), en
outre a un interrupteur de fin de course (3.14) pour vérifier le contact du dispositif d'extinction
d'incendie (3) avec un rail DIN, en outre le dispositif d'extinction d'incendie (3) comprend un
premier contact (3.6) pour la connexion d’un céble linéaire de température (4.3) qui est
connecté¢ a la bobine (3.11) de la vanne avec la buse, dans lequel le cable lindaire de
température (4.3) est disposé dans l'espace protégé fermé (4.1), la bobine (3.11) de la vanne
avec la buse est connectée a un deuxieme contact (3.8) pour la connexion d’un capteur de
fumée (4.5), qui est disposé dans l'espace protégé fermé (4.1), la bobine (3.11) est en outre
connectée au premier capteur de température (3.9) et au second capteur de température (3.10),
en outre le dispositif d'extinction d'incendie (3) est connecté a un connecteur (3.7) pour une
puce LAN, afin d'améliorer la sécurité, le dispositif d'extinction d'incendie (3) comprend en
outre une ampoule en verre thermique (3.18) en tant que capteur de température passif, qui est
connectée au support d'agent extincteur (3.1) de telle sorte qu'elle est partiellement intégrée
dans le support d’agent extincteur (3.1), par exemple vissée, le dispositif d'extinction
d'incendie (3) présente, grace a I'ampoule en verre thermique (3.18), une fonction d'extinction
méme sans €nergie, par exemple en raison d’une batterie déchargée ou d’'une communication

sans fil non fonctionnelle.

[Revendication 4] Procédé de diagnostic et de contrdle sans contact a distance de dispositifs
d'extinction d'incendie automatiques pour la protection locale de dispositifs électriques a
I’aide d’un systéme de surveillance selon la revendication 3, caractérisé par le fait que le

procédé comprend les étapes suivantes :
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- la vérification de la connectivité du dispositif d'extinction d'incendie (3) avec la connexion
sans fil du réseau LAN IdO a bande étroite, NB-1dO, est effectuée de telle sorte que, si le
dispositif d'extinction d'incendie (3) ne répond pas dans un intervalle de temps défini au
centre de contrdle (2) en utilisant le réseau sans fil LAN NB-IdO, un message d'erreur est
rapporté au centre de controle (2),

- la vérification des circuits électriques du systeme est effectuée automatiquement a l'aide du
processeur de surveillance (3.3),

- la vérification de la perte de la connectivité du dispositif d'extinction d'incendie (3) est
effectuée avec le cable linéaire de température (4.3), qui est disposé dans l'espace protégé
fermé (4.1) et est connecté au dispositif d'extinction d'incendie (3), a l'aide d’une résistance
(4.4) connectée dans le circuit du cable linéaire de température (4.3) en tant que résistance et
en se connectant a la seconde unité d'évaluation (3.5), la chute de courant ou la chute de
tension mesurée est évaluée et le second module de communication sans fil (3.4) transmet
l'information au centre de contrdle (2),

- la vérification de la diminution de la quantité d'agent extincteur dans le support d'agent
extincteur (3.1) est effectuée a l'aide d'un capteur de pression (3.2), qui est disposé dans le
support d'agent extincteur (3.1), dans lequel le capteur de pression (3.2) vérifie
périodiquement la pression de I'agent extincteur dans le support d'agent extincteur (3.1), la
valeur de pression de l'agent extincteur est détectée par le processeur de surveillance (3.3),
puis cette information est transmise au second module de communication sans fil (3.4) et, par
I’intermédiaire du réseau IdO, est transmise au centre de contrdle (2) si une fuite de 1'agent
extincteur est détectée,

- la température dans l'espace protégé fermé (4.1) est mesurée en continu par deux capteurs de
température indépendants, par le premier capteur de température (3.9) et par le second capteur
de température (3.10), la différence entre les valeurs de température du premier capteur de
température (3.9) et du second capteur de température (3.10) étant détectée par des
vérifications a distance, puis la défaillance de 1'un d'entre eux est évaluée et la défaillance est
rapportée au centre de contrdle (2),

- la bobine (3.11) de la vanne avec la buse, par exemple une électrovanne, est surveillée par
un courant faible constant, et sa défaillance ou sa déconnexion est rapportée a distance au

centre de contrdle (2),
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- la tension de la batterie de secours (3.12) est surveillée par le processeur de surveillance
(3.3) et toute chute en dessous d’un niveau normal est rapportée a distance au centre de
controle (2),

- la défaillance de l'alimentation électrique externe est surveillée par le processeur de
surveillance (3.3) par l'intermédiaire du troisieme contact (3.13) pour la connexion de
l'alimentation électrique externe, et la transition vers la batterie de secours (3.12) est rapportée
a distance au centre de contrdle (2),

- le contact de porte de 'espace protégé fermeé (4.1) est surveillé par un capteur de porte (4.2),
par exemple un capteur a induction, et 1'ouverture de la porte de I'espace protégé fermé (4.1)
est rapportée a distance au centre de contrdle (2),

- pour vérifier la position correcte du dispositif d'extinction d'incendie (3) dans l'espace
protégé fermé (4.1), un capteur de contrdle de position est disposé¢ dans le dispositif
d'extinction d'incendie (3) a l'aide du cinquiéme contact (3.17), le résultat est rapporté au
centre de contrdle (2),

- le contact du dispositif d'extinction d'incendie (3) avec le rail DIN de montage dans 1'espace
protégé fermé (4.1) est surveillé par I’intermédiaire de l'interrupteur de fin de course (3.14), la
libération du dispositif d'extinction d'incendie (3) en cas de manipulation du dispositif
d'extinction d'incendie (3) est rapportée a distance au centre de controle (2),

- le dispositif protégé (4) est apte a étre surveillé par ’'intermédiaire de I'entrée universelle
(3.15), siles bornes sont connectées — le dispositif protégé (4) fonctionne correctement, si les
bornes sont déconnectées — une erreur est rapportée a distance au centre de contrdle (2),

- la vérification de la fonctionnalité du capteur de fumée (4.5) et la vérification de 1'intégrité
de l'espace protégé fermé (4.1) nécessitent une présence physique, la vérification de la
connexion du capteur de fumée (4.5) est effectuée par une vérification réguliere, le systéme
(1) commute a distance a partir du centre de contrdle (2) en mode de test, I'activation du
capteur de fumée (4.5) est effectuée par une pulvérisation de test et le résultat est rapporté par
I’intermédiaire du réseau IdO au centre de contrdle (2),

- tous les résultats des vérifications et des mesures sont signalés en continu dans le centre de
controle (2) — facultativement affichés sur un dispositif d’affichage du module d'informations
(2.4) et, en méme temps, un signal sonore est émis pour d’éventuelles défaillances,

- un rapport de protocole/révision (2.5) avec tous les résultats est toujours disponible dans le
centre de contrdle (2) et, conformément a la norme applicable, le protocole (2.5) sur

I'opérabilité¢ en matiere de sécurité incendie du dispositif d'extinction d'incendie (3),
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comprenant toutes les valeurs mesurées, est rapporté €lectroniquement a l'utilisateur (4.0) du

dispositif protégé (4).
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