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Container management system

The invention relates to a container management system and a method for

operating the container management system.

Such container management systems generally comprise a number of

containersin which liquids, in particular chemicals, are stored.

It is known to use automatic dispensing systems for dispensing liquids.

Such adispensing system is known from DE 10 2013 109 799 A1l.

The dispensing systems described therein is used for filling and emptying
containers and comprises a container closure which is inserted into a
container opening of a container, wherein said container opening
accommodates a bung head. A riser pipe connected to the bung head has a
dispensing connection element connected to the riser pipe or the bung head.
Moreover, a transponder generating transponder signals is provided,
wherein a monitoring signal is generated based on the transponder signals
indicating whether a permissible connection of the dispensing connection
element is present at the container.

This ensures a mix-up-proof connection of a container closure to a

container.

Moreover, the dispensing system has a control unit controlling the supply
of liquid to the container and/or the dispensing of liquid from the container

based on the monitoring signal of the transponder.

The automatic control realized with the control unit takes place in such a
way that liquid is only dispensed from a container or filled into said

container when a permissible connection of the dispensing connection
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element to the respective container is reported with the monitoring signal,

so that mismatches are reliably prevented.

It is the object of the invention to provide a container management system
with ahigh degree of functionality.

The features of the independent claims are intended to solve this problem.
Advantageous embodiments and appropriate further developments of the

invention are described in the dependent claims.

The invention relates to a container management system with a number of
containers which have identifying, electronically readable codes assigned
to them, and with a number of dispensing/filling stations configured for
dispensing a liquid from the container or supplying said container with a
liquid. The dispensing/filling stations are associated with electronic reading
units by means of which codes of containers can be read. Data read by the
electronic reading units are fed into a cloud-based computer system

configured for storing and analyzing the data.

The invention further relates to a method for operating the container

management system.

An essential advantage of the invention is that using the cloud-based
computer system enables the monitoring of distributed, in particular even
of globally distributed container systems and systems for emptying and/or

filling of containers associated with said container systems.

For this purpose, data of containers obtained by el ectronic reading units and
transmitted to the cloud-based computer system can be stored and analyzed
in the cloud-based computer system. Advantageously, the cloud-based
computer systemis also configured for carrying out control and monitoring

functions, in particular based on the data read with the electronic reading
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units. The data stored in the cloud-based computer system can be used by
consumers as well as suppliers of the liquids stored in the containers.
Moreover, the data stored in the cloud-based computer system can be used
to automate work processes performed with containers. In particular, the
cloud-based computer system is also able to perform measures to increase

error security during such work processes.

The containers of the system according to the invention are generally
unambiguously identified by an electronicaly readable code. Each
dispensing/filling station, by means of which liquid can be dispensed from
a container or can be supplied to said container, being associated with an
electronic reading unit which reads the code of the respective container and
transmits said code to the cloud-based computer system enables the cloud-
based computer system to monitor whether the container is associated with

the correct dispensing/filling station.

The containers may be nearly arbitrarily designed. In principle, the
containers may be in the form of bottles. Advantageoudly, larger containers
such as drums are provided. In the latter case, a dip tube, a bung or a
coupling may be provided as a container connection. In principle, the

containers may also be in the form of tankers.

The dispensing/filling stations may also be of any design. In particular, the
dispensing/filling stations may be designed in the form of heads that can be
connected to the container connections. Thisis in particular advantageous
in the case where the containers have dip tubes through which liquids can
be dispensed from the respective containers or can be supplied to said
containers. Depending on the requirements, the heads may be designed as

dispensing heads or filling heads.
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Because the codes can be predefined in large numbers, the container
management system according to the invention can be used for a large
number of containers with all containers being unambiguously identifiable
viathe codes.

The electronic reading units are each associated with a dispensing/filling
station, wherein the association is fixed and stored in the cloud-based
computer system. It is particularly advantageous that an electronic reading
unit may be permanently connected to the dispensing/filling stations, in

particular when the reading unit is designed in the form of a head.

Due to this association and by reading the codes of containers, the cloud-
based computer system can check and monitor whether a container is
connected to the correct dispensing/filling station, i.e. the cloud-based
computer system can prevent the mismatching of containers and

dispensing/filling stations.

According to an advantageous embodiment, the electronic codes are stored
on a chip which respectively is integrated in the connection of a container.

In particular, the chip isan RFID chip.

The chips may have a high storage capacity and may be integrated in the
connections of the containers in a space-saving manner. In the simplest
setup, a passive RFID chip is used, on which only a single sequence of

numbersis stored as the code.

Analogous to designing the chip as RFID chip, each electronic reading unit
advantageoudly is an RFID reading unit.

Advantageously, the respective electronic reading unit is permanently
associated with theremoval/filling station, preferably integrated in the head,
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whereby an unambiguous, permanent association of the electronic reading

unit with the head is given.

It is also advantageous that data of the container and/or data of a liquid
accommodated in the container are stored on a chip of acontainer.

These data are stored on the chip in addition to the code identifying the

container.

Basic data may already be stored on the chip when it is activated at the
factory. Thiscan include in particular hardware data of the container which,
for example, identifies the connection type, more particularly, item, serial

or order numbers.

To these basic data container data may be added which in particular
comprise container specifications that are more particularly specified as
container item numbers or container order numbers or the remaining service

life of the container.

The container datamay be captured by scanning barcodes on the respective
container with a barcode reader and then be read onto the chip. The

container data can also be entered directly onto the chip.

Moreover, chemical data, i.e. data identifying the liquid in the respective
container, can be stored on the chip, whereby a barcode reader can be used
for this purpose also or said datais directly input in the cloud.

These chemical data include chemical specifications of the respective

liquid, perhaps its remaining service life as well as a safety data sheet.

The total of the data contained on the chips can be read by an associated
electronic reading unit and transmitted to the cloud-based computer system.
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According to an advantageous configuration of the container management
system, electronic reading units are connected to an interface unit
individually or in groups, said interface unit being connected to the cloud-
based computer system via awirelessly operating data transmission unit.

Advantageoudly, at least one control unit is connected to an interface unit,
by means of which dispensing and/or filling processes of containers can be

controlled.

It is generally also possible to combine an electronic reading unit and an
interface unit into a single assembly. For example, the electronic reading
unit can be moveably connected to the interface unit using a cable and an
inductor. The entire electronics of both units may be integrated in the

interface unit.

The interface units are formed by gateways which are connected to the
electronic reading units and the control units viawired and/or wireless data

connections.

Advantageoudly, the interface units are connected to the cloud-based
computer system via wirelessly operating data transmission units because
the interface units and the cloud-based computer system are distributed
units. Wired data transmissions within acompany network that is connected
to the Internet are aso possible.

Advantageously, the connection takes place via Internet connections,

wherein preferably secure data transmissions are used.

According to an advantageous embodiment, control commands for
dispensing and/or filling processes are generated by means of the cloud-
based computer system based on data transmitted by means of electronic
reading units.
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Thus dispensing and filling processes of al containers of the overall system

are controlled viathe cloud-based computer system.

Particularly advantageously the control is arranged such that the control
commands are send to control units by the cloud-based computer system.

With the control commands, the cloud-based computer system accurately
specifies how the control units control the individual control processes, in

particular dispensing and filling processes of containers.

Thus, the cloud-based computer system accurately specifies and monitors

the functions of all control units.

It is especially advantageous that, in response to avalid code of a container
read by an electronic reading unit and the transmission of said code to the
cloud-based computer system, said cloud-based computer system generates
an enable signal for a dispensing or filling process for this container as a

control command.

Thistype of control prevents the mismatching of dispensing/filling stations

with containers.

According to an advantageous embodiment of the invention, the cloud-
based computer system generates status messages for containers based on
data from the electronic reading units.

In particular, fill levels of containers, positions of containers or error states

for containers are generated as status messages.

The current status of all containers in the container management system is
thus recorded based on time, preferably in real time, in the cloud-based
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computer system and can be tracked for monitoring purposes by users of

the cloud-based computer system.

Based on the determined status of the containers in the overall system,
document management can also be performed in the cloud-based computer
system. With the delivery of liquids, in particular chemicals, stored in
containers, suitable documentation must also be prepared and provided.
This includes certificates of analysis, specifications and also safety data
sheets. All of these documents are managed in the cloud-based computer
system.

Current status reports on the condition of the containers can aso be

generated as documentation.

The continuous recording of all containers and the liquids stored in themin
the cloud-based computer system aso ensures end-to-end traceability of

these products.

Here it is particularly advantageous that the current positions of the
individual containers are tracked with the cloud-based computer system.
The current positions can be stored in the individual chips of the containers
and in the cloud. It is particularly advantageous that each chip is associated

with a GPS receiver for this purpose.

Moreover, it is possible to record when and where containers are filled or
emptied. It is in particular possible to record for how long a container is
connected to a dispensing/filling station. By means of self-learning
algorithms, it is possible to determine when a container will be empty and
when the next container must be delivered to the dispensing/filling station.

Block chain technologies also alow for tamper-proof recording, which is
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important for safety-critical applications in the pharmaceutical,

biopharmaceutical and semiconductor industries.

Also, the seamless tracking of the containers means that the data fed into
the cloud-based computer system can in particular be used to detect error

conditions.

It is also possible to control the disposal of containers. Thus containers can
be picked up at their service location and it is no longer necessary to deliver
them back to the chemical supplier.

This alows the cloud-based computer system to determine whether the
servicelifeof liquidsin containersor the container itself has been exceeded.
Incorrect deliveries of containers can also be detected. It is aso possible to
detect when containers are being connected to the wrong heads.

In the event that contaminated or non-compliant chemicals are detected in
containers, the cloud-based computer system can trigger a blocking signal,
i.e. ablocking of the respective container, to avoid damages or danger for
personnel. This blocking can be carried out in real time, in particular such
that a user of the cloud-based computer system stops the process, so that,

for example, the respective container can no longer be emptied.

Moreover, the cloud-based computer system can generate warning
messages when a container is connected incorrectly to ahead, for example,
and cannot be filled or emptied. The cloud-based computer system can also
generate a warning message when it is determined that the service life of a
liquid in a container is expired. Such messages or warning messages are
generally generated when mal functions during the production process of the

handling of the containers are discovered. These messages or warning
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messages are preferably sent to suitable addressees such as chemical

suppliers or chemical users.

Moreover, the data collected in the cloud-based computer system can be

used for production process control.

Based on the data, such as for example the fill status of containers or the
number of containers in circulation, the cloud-based computer system can
automatically trigger procurement processes such as orders for new
containers. Moreover, container warehousing can also be controlled viathe

cloud-based computer system.

Figurel: Schematic representation of an exemplary embodiment of the

container management system according to the invention.

Figure2: Detalled representation of a section of the container

management system according to figure 1.

Figure 1 shows a schematic of an exemplary embodiment of the container

management system 1 according to the invention.

The container management system 1 serves for automated handling of
containers 2 containing liquids, in particular chemicals. The containers 2
may be designed as bottles, canistersor, asillustrated infigure 1, inthe form

of drums.

Each container 2 has a connection 3 to which a dispensing/filling station,
here ahead 4, may be connected, viawhich liquid can be removed from the
container 2 or can be supplied to it. The emptying or filling of the container
2 takes place automatically, as exemplified for the left container 2 in figure
1
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In this case, the head 4 is designed as a dispensing head. After connecting
the dispensing head to the connection 3 of the container 2, apump 6 can be
activated via a control unit 5, by means of which pump liquid is being
pumped out of the container 2 viaaline 7 and the dispensing head.

Figure 1 shows a configuration of multiple containers 2 which may be
arranged at different locations. The configuration of multiple containers
may also comprise a significantly higher number of heads 4 and containers
2, asillustrated in figure 2. Each container 2 may be connected to a head 4
for dispensing or filling a liquid. For this purpose, the heads 4 may be
associated with pumps 6 controlled by control units 5, wherein one control
unit 5 may control several pumps 6 and several heads 4 may be connected
to one pump 6.

According to the present invention, each container 2 hasachip, in particular
in its connection 3, on which chip an electronically readable code is stored
which unambiguously identifies the container 2. In the present case, the
chips are designed as RFID chips 8.

An electronic reading unit in the form of an RFID reading unit 9 is
integrated in each head 4. In principle, the electronic reading unit may also
be spatially associated with the head 4 without a physical connection. If a
container 2 is connected to the head 4, the RFID chip 8 integrated in the
connection 3 is within the reading range of the RFID reading unit 9 so that
said RFID reading unit is able to read the code from the RFID chip 8. The
RFID chip 8 may also be arranged separatel y on the container 2.

According to the present invention, the heads 4 are connected individually
or in groups to interface units 11 viawired or wireless data connections 10.
The control units 5 are aso connected to the interface units 11 via the data

connections 10. The interface units 11 are designed as gateways that are
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each connected to acloud-based computer system 13 viaadatatransmission
unit 12 in the form of an Internet connection. The cloud-based computer
system 13 has a distributed arrangement of computing units in the form of
process computers and web servers.

As shown in figure 1, the individual containers 2 are identified with
barcodes 14. Encoded in the barcodes 14 are container data specifying the
containers 2 and chemical data specifying the liquid in the respective
container 2. The data encoded in the barcodes 14 are readable with barcode
readers 15.

Figure 2 shows a specific design of the container management system 1
according to figure 1. In figure 1, the top of a container 2 is shown in the
form of a drum, wherein a connection 3 in the form of a bung is provided
on thistop. Joint to this bung isadip tube, not shown, whichisinserted into

the internal volume of the drum.

A head 4 in the form of a dispensing head is placed on the connection 3.
The dispensing head has athreaded coupling for fixing said dispensing head

to the connection 3.

AnRFID chip 8isintegrated in thebung. An RFID reading unit 9 is attached
laterally on the dispensing head. The RFID reading unit 9 is connected to a
gateway forming an interface unit 11 which is connected with the cloud-

based computer 13 viaan Internet connection as adatatransmission unit 12.

A line 7 leads from the dispensing head to a pump 6 which is controlled by
a control unit 5 in the form of a PLC control. The control unit 5 is aso
connected to the gateway.

The operating principle of the container management system 1 is such that

the cloud-based computer system 13 controls the entire container handling,
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in particular also dispensing or filling processes of the containers 2 that are

to be carried out using heads 4.

For this purpose, not only container 2 codes are stored on the RFID chip 8.
In addition, basic data are stored there which specify the connection 3 of the
container 2, for example. Moreover, the container data and the chemical
data are stored on the respective RFID chip 8. For this purpose, the barcode
14 of the container 2 isread using the barcode reader 15. The data obtained
thereby are stored on the RFID chip 8.

Moreover, the current container position can be stored on the RFID chip 8

or in the cloud using a GPS receiver, for example.

When connecting a container 2 to ahead 4, the RFID reading unit 9 on the
head 4 reads the data from the RFID chip 8 of the container 2 and transmits
said data to the cloud-based computer system 13.

Based on all such data transmitted to the cloud-based computer system 13,
the cloud-based computer system 13 documents, monitors and controls the

container management system 1.

In particular, control commands for dispensing and/or filling processes are
generated by means of the cloud-based computer system 13 based on data

transmitted by means of electronic reading units.

The cloud-based computer system 13 outputs the control commands to

control units 5.

In particular, in response to a valid code of a container 2 read by an
electronic reading unit and the transmission of said code to the cloud-based
computer system 13, said cloud-based computer system generates an enable
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signal for a dispensing or filling process for this container 2 as a control

command.

This way, all dispensing and filling processes are controlled by the cloud-
based computer system 13. In particular, a correct association of containers

2 with heads 4 is monitored using the cloud-based computer system 13.

Moreover, the cloud-based computer system 13 analyzes status messages of

the containers 2. Thisincludes their position, fill level and the like.

Moreover, the cloud-based computer system 13 generates status messages
for the containers 2 based on data from the reading units.

For example, fill levels of the containers 2, positions of the containers 2 or

error states for the containers 2 are generated as status messages.

In particular, the cloud-based computer system 13 generates documentation

and/or time-based status reports based on status messages.

Furthermore, the cloud-based computer system 13 generates control
commands and/or messages for procurement processes and warehousing
processes based on status messages.

Finally, the cloud-based computer system 13 can generate blocking
messages or warning messages based on status messages.

The container management system according to the invention alows for
end-to-end traceability of the containers (2). In particular, it is possible to
record when and where containers (2) are filled or emptied. It is aso
possible to record for how long a container (2) was connected to a
dispensing/filling station. It is also possible to predict when a container (2)
at adispensing/filling station will be empty and when the next container (2)
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must be delivered. It isalso possibleto control the disposal of the containers

).
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CLAIMS

A container management system (1) with a number of containers (2)
which have identifying, electronically readable codes assigned to
them, and with a number of dispensing/filling stations configured for
dispensing aliquid from the container (2) or supplying said container
with a liquid, characterized in that electronic reading units are
associated with the dispensing/filling stations, by means of which
codes of containers (2) are readable and in that data read by electronic
reading units are fed to a cloud-based computer system (13) whichis
designed for storing and anayzing the data.

The container management system (1) according to clam 1,
characterized in that the cloud-based computer system (13) is

configured to perform control and/or monitoring functions.

The container management system (1) according to any of claims 1 or
2, characterized in that the electronic codes are stored on a chip
respectively integrated in the connection (3) of a container (2).

The container management system (1) according to clam 3,
characterized in that the chip is an RFID chip and in that each
electronic reading unit is an RFID reading unit.

The container management system (1) according to any of claims 1 to
4, characterized in that an electronic reading unit is integrated in a
dispensing/filling station.

The container management system (1) according to any of claims 3 to
5, characterized in that data of the container (2) and/or data of aliquid

accommodated in the container (2) are stored on a chip of acontainer

).
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The container management system (1) according to any of claims 1 to
6, characterized in that an electronic reading unit forms an assembly
with an interface unit (11), and that electronic reading units are
connected to an interface unit (11) individually or in groups, said
interface unit being connected with the cloud-based computer system

(13) viaawirelessly operating data transmission unit (12).

The container management system (1) according to clam 7,
characterized in that at least one control unit (5), by means of which
dispensing and/or filling processes of containers (2) are controllable,

is connected to an interface unit (11).

The container management system (1) according to any of claims 1 to
8, characterized in that by means of the cloud-based computer system
(13) control commands for dispensing and/or filling processes are
generated based on data transmitted by means of the electronic
reading units, wherein the control commands are send to control units
(5) by the cloud-based computer system (13).

The container management system (1) according to clam 9,
characterized in that in responseto avalid code of acontainer (2) read
by an electronic reading unit and the transmission of said code to the
cloud-based computer system (13), said cloud-based computer system
generates an enable signal for a dispensing or filling process for this

container (2) as a control command.

The container management system (1) according to any of claims 1 to
10, characterized in that the cloud-based computer system (13)
generates status messages for containers (2) based on data from the

electronic reading units.
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The container management system (1) according to clam 11,
characterized in that fill levels of containers (2), positions of
containers (2) or error states for containers (2) are generated as status

messages and/or blocking signals or warning signals are generated.

The container management system (1) according to any of claims 11
or 12, characterized in that the cloud-based computer system (13)
generates control commands and/or messages for procurement

processes and warehousing processes based on status messages.

The container management system (1) according to any of claims 11
to 13, characterized in that the cloud-based computer system (13)
generates documentation and/or time-based status reports based on
status messages.

A method for operating a container management system (1) with a
number of containers (2) which have identifying, electronically
readable codes assigned to them, and with a number of
dispensing/filling stations, each of which is connectable to a
connection (3) of a container (2) for dispensing a liquid from the
container (2) or supplying said container with aliquid, characterized
in that electronic reading units are associated with the
dispensing/filling stations, by means of which codes of containers (2)
are readable and in that data read by electronic reading units are fed
to a cloud-based computer system (13) which is designed for storing
and analyzing the data.



