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(57)  The present invention relates to a method to
control the filling of a gas storage (6) with gas produced
by a gas production plant (1) comprising a plural of
selectable gas dispensers (5) and an electrolyzer (2)
powered by a renewable energy source, the method
including, if there is an available dispenser (5), connect
a gas storage (6) with available storage capacity to the
available dispenser (5) and start a filling sequence, the
filling sequence including a step of

- signaling a filling request for the gas storage (6) to be
filled, and when the gas storage (6) is connected to the
available dispenser (5),

- conduct a safety check,

- by a negative safety check,

- end the filling sequence, and

- by a positive safety check,

- to prioritize the request and store it in a queue according
to the priority,

- send a signal to for a next dispenser (5) to be activated
being the one connected to the gas storage (6) with the
highest priority filling request in the queue,

- activate the dispenser (5) connected to the gas storage
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The present invention further relates to a controller
operating the method.
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Description

FIELD OF THE INVENTION

[0001] The (present) invention relates to a method to
control the filling of gas to movable storages, where the
gas is produced by an electrolyzer powered by a renew-
able energy source, such as by wind turbines.

BACKGROUND OF THE INVENTION

[0002] Production of hydrogen from electrolysis using
renewable energy is receiving massive attention and
investments. The electrical grid has been continuously
expanded for many years which allows to produce hydro-
gen from electrolysis at virtually any electrical connec-
tion.

[0003] For many sites it is difficult or expensive to
provide pipeline connection to the PtX facility, or they
simply is not yet available.

[0004] Here tube trailers are an attractive alternative.
They break the chicken-and-egg dilemma by allowing for
the transport of gas between any two road connected
locations of production and consumption.

[0005] They could provide either a permanent offtake
oratemporary solution for afew years, untila gas pipeline
is connected to the site.

[0006] The gas from an electrolyzer is compressed for
road transport up to several hundreds of bars. This is
done using a compressor with a refueling dispenser
which serves as an interface between the site and the
mobile off-taker.

[0007] Thefilling process of a high-capacity tube trailer
is an operation that typically takes several hours due to
gas flow limitations. Additionally, the availability and pro-
duction rate of the electrolyzer may be less than 100%
due to the intermittent power availability from the wind
turbine.

[0008] This means thatthe gas filling operation may be
prolonged in windless conditions if no buffer storage is
available on site.

[0009] For aflexible operation of the off-taker logistics,
the driver of the truck carrying the tube trailer should
therefore

1. Arrive with an empty tube trailer ready for filling
2. Park and connect the empty tube trailer to a
dispenser at the PtX facility and prepare it for filling
3. Depart with an already full tube trailer

[0010] This trailer exchange should occur indepen-
dently while a third tube trailer is undergoing the filling
process where gas is delivered by the compressor.

[0011] A driver arriving at a site with an empty tube
trailer has a choice: Either manually abort the existing
tube trailer filling (e.g. at 90% fill level) or wait for the tube
trailerfilling process to end. If the driveris too late then the
gas production would eventually stop as no offtake is
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available.

[0012] This imposes a strict timing of the arrival of the
tube trailer driver or leads to prolonged waiting for the
ongoing filling process to end. Tube trailers off-taker
typically requires more flexibility, especially to transport
tube trailers to and from a remote PtX site.

[0013] The tube trailer fleet size poses an additional
restriction to tube trailer availability, as well as number of
drivers available.

[0014] If multiple drivers arrive and connect tube trai-
lers to dispensers at an offtake section where the filling
process is ongoing, then they would all be filled simulta-
neously once the filling tube trailer was full. Connecting
two tube trailers has great safety implications as any
pressure balancing between the two large capacity ves-
sels would lead to rapid gas flow and heat exchange.
Additionally, it would double the time to fill a tube trailer if
two are being filled simultaneously. Furthermore, the
added gas storage of two filling trailers also carries added
risk and complexity compared to filling only one tube
trailer at a time. Furthermore, if a single compressor is
to fill a plural of trailers it could require a significant
pressure, especially if some or all the reservoirs are close
to being full and thus offering a significant counter-pres-
sure. A substantial large or a plural of compressors then
would be required increasing the prize etc.

[0015] Typically, drivers would prefer to arrive in the
day times and connect the tube trailers to the dispensers
at the offtake section. Here a tube trailer is first flushed,
and leak tested until it is ready for filling. Only the filling
step requires compressor action. Each tube trailer is
connected to a dedicated dispenser. However, drivers
need to wait before manually to start the filling process.
[0016] The compressor may stop duringfilling for many
reasons, e.g. if gas production is paused and no gas
buffer is available.

[0017] The waiting dispensers could then potentially
engage in filling as the compressor stop could be inter-
preted as filling complete. This would resultin an opening
of valves at several dispensers with the risk of violent gas
transfer during pressure balancing of the tube trailer gas
vessels. Additionally, gas transfer to the filling trailer
would stop as gas always flows into the trailer at the
lowest pressure.

[0018] For an example, if an offtake section consisted
of 6 dispensers, then this could be accomplished by two
subsections of three dispensers and each sub-section
with its dedicated compressor, i.e. two compressors in
total.

[0019] The invention aims to solve the above pro-
blems, such as where one or multiple tube trailer arrive
at a PtX site, how they are to be prepared for filling and
how this is managed by a central control system.

SUMMARY OF THE INVENTION

[0020] The object of the invention is achieved by the
independent claims. The dependent claims describe ad-
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vantageous developments and modifications of the in-
vention.

[0021] In accordance with the invention there is pro-
vided a method to control the filling of a gas storage with
gas produced by a gas production plant comprising a
plural of selectable gas dispensers and an electrolyzer
powered by a renewable energy source, the method
including, if there is an available dispenser, connect a
gas storage with available storage capacity to the avail-
able dispenser and start a filling sequence, the filling
sequence including a step of

- signaling a filling request for the gas storage to be
filled, and when the gas storage is connected to the
available dispenser,

- conduct a safety check,

- by a negative safety check,

- end the filling sequence, and
- by a positive safety check,

- to prioritize the request and store it in a queue
according to the priority,

- send a signal to for a next dispenser to be
activated being the one connected to the gas
storage with the highest priority filling request in
the queue,

- activate the dispenser connected to the gas
storage.

[0022] Each filling request prioritized and stored in the
queue thus is associated with a specific gas storage.
[0023] The gas reservoir could be connected the avail-
able dispenser before sending the filling request. This
could be enabled by the available dispenser known to be
closed, thus allowing safe connection.

[0024] Inan alternative embodiment, the filling request
is sent before the connection. This could e.g., be the
operator being informed the dispenser now is available
for connection, or the connection is only made possible
once a signal is given the dispenser is ready for connec-
tion.

[0025] The method may include, when the filling of a
gas storage is active, registering when it is full, then
initiating the steps of deactivating the respective dispen-
ser and send the signal to activate the next dispenser.
Again, by the next dispenser is referred to the dispenser
connected to the gas storage with the highest priority
filling request in the queue.

[0026] The step of prioritizing may include an estimate
of the time tofill the storage, this could include for a higher
priority to be given to a storage with a low comparable
capacity compared to other storages in the queue.
[0027] In one embodiment the method to estimate the
time to fill the storage is based on registering the inner
pressure of the storage.

[0028] The step of prioritizing may include the time of
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arrival compared to other storages in the queue.

[0029] The step of prioritizing may include a weighted
combination of the time to fill the storage and the time of
arrival.

[0030] The dispensers may be connected to a shared
flow generating device for feeding gas to the dispensers.
The flow generating device may be a compressor.
[0031] By using asingle shared flow generating device
offers the advantage to reduce cost and using the con-
cept of only filling one storage at a time according to a
prioritized queue enables the use of a smaller and cheap-
er device.

[0032] The safety check may include flush and leak
tests.

[0033] Inanembodiment, the filling sequence includes
sending a safe mode signal to all the dispensersto entera
safe mode state including for all dispensers to be closed.
Further the flow generating device may be closed, thus
together ensuring no gas may leak to the new connection
to be made between a dispenser and the new gas sto-
rage.

[0034] In an embodiment, when the filling request is
stored in the queue, a signal is sent to disengage safe
mode state of the next dispenser to start normal operation
of filling the connected storage. This then further may
include starting the flow generating device.

[0035] In the present context the safe mode is at least
disengaged for the nextdispenser setto start operation to
fill the respective storage. The remaining of the dispen-
sers may still be in safe mode to ensure they are fully
closed.

[0036] Safe mode may be repeatedly engaged and
disengaged for the same dispenser as gas production
is temporarily paused due to the intermittent gas produc-
tion from the renewable power source.

[0037] Safe mode where all dispensers, and optionally
the flow generating device, is closed, allows the connec-
tion of the new gas storage to any available dispenser,
since this will be known to be closed. This thus allows the
connection of the gas storage to the available dispenser
before or after sending the filling request.

[0038] The safe mode may include for all valves be-
tween the electrolyzer and dispensers and the compres-
sor to be closed. Further it may include for the flow
generating device to be shut off.

[0039] The presentinvention furtherrelates to a central
queue controller interfacing with a gas production plant
comprising a plural of selectable gas dispensers and an
electrolyzer powered by a renewable energy source, and
where the queue control system is adapted to operate a
filling sequence at the arrival of a new gas storage to be
filled, the sequence including a step of

- signaling a filling request for the gas storage to be
filled, and when the gas storage is connected to the
available dispenser,

- conduct a safety check,

- by a negative safety check,
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- end the filling sequence, and
- by a positive safety check,

- to prioritize the request and store it in a queue
according to the priority,

- sendasignal foranextdispenserto be activated
being the one connected to the storage with the
highest priority filling request in the queue,

- activate the dispenser connected to the gas
storage.

[0040] The queue controller may be adapted to oper-
ate according to the previous embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] Embodiments of the invention are now de-
scribed, by way of example only, with reference to the
accompanying drawings, of which:

Figure 1  shows a situation with four removable gas
storages are connected to dispensers of a
gas production plant.

shows a flow chart of a first embodiment
method to control the gas dispensing to the
gas storages.

Figure 2

shows a flow chart of a second embodiment
method to control the gas dispensing to the
gas storages.

Figure 3

Figure 4  shows a different settings or signals corre-
sponding to the control of the situation of
figure 1.

Figure 5 shows embodiment requirements for a posi-
tive offtake available signal.

Figure 6 shows embodiment requirements for a posi-
tive prepare dispenser signal.

Figure 7 shows embodiment requirements for a posi-
tive gas available signal.

[0042] The illustration in the drawings is in schematic
form. Itis noted thatin different figures, similar or identical
elements may be provided with the same reference
signs.

DESCRIPTION OF THE DRAWINGS

[0043] Although the present invention has been de-
scribed in detail with reference to the preferred embodi-
ment, it is to be understood that the present invention is
notlimited by the disclosed examples, and that hnumerous
additional modifications and variations could be made

10

15

20

25

30

35

40

45

50

55

thereto by a person skilled in the art without departing
from the scope of the invention.

[0044] Figure 1 illustrates a gas production plant 1
powered by renewable power such as generated by a
wind turbine, photovoltaic panels etc., or a combination
thereof.

[0045] The gas production plant 2 may include an
electrolyzer 2 and be adapted to produce hydrogen. It
may also be adapted to extract CO2 from the atmosphere
or for other gas production purposes.

[0046] In the present context, when referring to an
electrolyzer 2 this could be a system of a plural of in-
dividual electrolyzers 2.

[0047] The power output of such renewable plants is
fluctuating leading to a fluctuating gas production, thus in
some periods, none or a very low amount is outputted.
[0048] In the illustrated embodiment, a set of conduits
8, such as tubes, pipes etc., connects the outlet of the
electrolyzer 2 to a plural of dispensers 5. In the embodi-
ment five dispensers 5.1-5.5 is illustrated, but any num-
ber would apply.

[0049] The dispensers 5 are adapted to connect with
storages 6, such as mobile storages like tanks or trailers
to be transported by vessels like ships, trains, or trucks.
[0050] Infigure 1 four storages 6, 6.1, 6.2, 6.3, 6.5 are
seen connected to four of the dispensers, 5,5.1,5.2,5.3,
5.5, whereas the last of the dispensers 5.4 in the illu-
strated situation is available for a new storage 6 to be
connected when arriving.

[0051] One of the storages, 5.1, is seen to be partly
filled, whereas two are 6.2, 6.3 are empty. The fourth
tanker 6.5 are filled with gas.

[0052] The figure could illustrate a situation where the
fourth storage 6.5 has just been filled and is about to be
removed. One of the respectively partly filled storage 6.1
or one of the empty storages 6.2, 6.3 then has the filling
request in the queue with the highest priority. The dis-
penser 5, 5.1,5.2, 5.3 connected thereto then is the next
dispenser 5, 5.1, 5.2, 5.3 to be activated, or opened
allowing the filling of the respective storages 6, 6.1,
6.2, 6.3.

[0053] It could also be the partly filled storage 6.1 is
presently being filled, the dispenser 5.5 connected to the
full storage 6.5 being closed, and the storage 6.5 being
ready for or being prepared for collection.

[0054] The gas flow to the dispensers 5 is driven by a
flow generating device 4, such as e.g. a compressor.
[0055] In one embodiment a plural of individual dis-
pensers 5 are shared by a single flow generating device 4
forfeeding gas to the all the dispensers 5. One single flow
generating device 4 thus is adapted to feed gas to a plural
of selectable dispensers 5.

[0056] Inaddition (notillustrated) valves are positioned
to open and close different conduits 8 and possible other
parts.

[0057] A more stationary tank 3 may be positioned,
either intermediate the path from the electrolyzer 2 to the
dispensers 5, or as illustrated, at a branch of the conduits
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10. This enables for example collection gas produced
when no storages 6 are connected to the dispensers 5,
and/or during connection of a new one, thus allowing
continued operation of the electrolyzer 2.

[0058] A controller 7 is connected to control the gas
production plant 1 and the dispensers 5.

[0059] The controller 7 is adapted to operate according
to a method to control the filling of a gas storage as also
illustrated in the flow charts of figure 2 and 3. It is also
adapted to include and control a prioritized queue as will
be apparent below and can therefore also be referred to
as a queue controller 7.

[0060] Figure 2 illustrates a method of controlling the
dispensing of gas to storages 6. This could apply to a gas
production plant 1 such asiillustrated in figure 1 where the
gas is feed to a selectable of a plural of dispensers 5.
[0061] The method includes, if there is an available
dispenser 1000, to connect 1100 a gas storage 6,6.1-6.5
with available storage capacity to the available dispenser
5 and to start a filling sequence 1200.

[0062] The filling sequence 1200 includes a step of

- signaling a request for the gas storage to be filled
1300

- conduct a safety check 1400,

- by a negative safety check,

- end the filling sequence 1500, and
- by a positive safety check,

- to prioritize the request and store it in a queue
according to the priority 1600,

- send a signal to activate the next dispenser 5in
the queue 1610,

- startfilling the gas storage 1620.

[0063] The safety check 1400 could include a variety of
tests, such as flush and leak tests. When the storage 6 is
connected to the dispenser 5 a test procedure may be
initiated, such as by the controller 7.

[0064] In the present invention a plural of storages 6
may be connected to the dispensers 5 atany time, though
only one may be active in being filled, the rest waiting
according to the scheme dictated by the queue. If any of
these connections expected to be in waiting position, or
any of the paths formed by the conduits 10 to these
connections, are untight, this could lead to a general
undesired leak.

[0065] However, in the presentinvention the prioritiza-
tion and storage of the filling request in the queue 1600
only will be done by positive test. This ensures tight
connections of all storages 6 with filling requests in the
queue. In other words, all stored filling requests in the
queue is known to relate to tight and safe connections of
the dispensers 5 to storages 6.

[0066] Having made the checks, a safe filling of a
storage 6 then can be continued.
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[0067] Of the same safety reasons, the method may
include a step 1350 to send a safe mode signal once a
filling request is received by the controller 7. See also the
embodiment of figure 3.

[0068] The safe mode signal is sent to all the dispen-
sers 5 with instruction for them to enter a safe mode state
1350 where all dispensers 5 are to be closed, and all filling
of any storage 6 are to be stopped, corresponding to
closing the flow generating device 4.

[0069] This has several purposes. For one, if an un-
tightens exists somewhere, then no accidents can occur
due to the combination of filling one storage 6 and con-
necting a new storage 6. For a second, it enables a safe
connection of the new storage 6 without the risk of being
compromised with gas within the system due to the filling
of a storage 6. It also enables a safe safety check 1400.
[0070] A leaktest 1400 positive result may - in addition
to the step 1600 to prioritize the request and store itin a
queue according to the priority - induce a signal to dis-
engage safe mode state and start normal operation,
including continuing the filling of a storage 6, thus open-
ing the respective next dispenser 5.

[0071] Figure 3illustrates two versions of this embodi-
ment. For a step 1550, once the request for the gas
storage to be filled is stored in the queue, or at least at
a positive leak test 1400, a signal is sent to disengage
safe mode state and start normal operation, including
continuing the filling of a storage 6, thus opening the
respective dispenser 5.

[0072] In figure 3 both possibilities are illustrated. The
step to prioritize the filling request and store it in a queue
according to the priority 1600 could be before the step
1550 of sending a signal to disengage safe mode state
and start normal operation, or (dashed arrow) to do both
steps simultaneously.

[0073] The safe mode may include for all valves be-
tween the electrolyzer 2, dispensers 5 and the flow gen-
erating device 4 to be closed.

[0074] Figure 3 further illustrates, when the gas sto-
rage 6 being filled is registered to be full, initiating a step
1630 of deactivating the respective dispenser 5 and send
the signal to activate the next dispenser 5,

[0075] In an embodiment, an expected filling time in-
formation is stored in the queue for each storage 6 with
the filling request itself. The prioritizing thus may include
an estimation of the time to fill the storage 6, and compar-
ing it with all expected filling times in the queue.

[0076] Forexample, inrelation to the situation of figure
1, if the available capacity in the storage 6.1 is smaller
than other storages 6.2 and 6.3, it may be prioritized to
earlier filling than these. Thus, a higher priority may be
given to a storage 6.1 with a low comparable capacity
compared to other storages 6.2, 6.3 in the queue. This for
example enables prioritizing a quick filling of the storages
6 with low available capacity over those with a large
available capacity. This ensures early departure of these
freeing dispensers 5 for new storages 6...

[0077] This is some embodiments means, that a sto-
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rage 6 being filled when a new filling request is entered in
the queue, suddenly may have lower priority and thus not
the next to be filled. This is also enabled by the step 1350,
the safe mode, where all dispensers 5 are closed making
it irrelevant which storage 6 to fill next.

[0078] Inone embodimenttime of arrival of the storage
6, or entry into the queue of a new filling request, is also a
parameter to be registered and used in the prioritizing.
[0079] Alternatively, or additionally, the number of
times other requests has been inserted with higher prior-
ity is a further prioritization factor. This enables the in-
troduction of a mechanism to ensure no storages 6 will
wait in the queue for too long time compared to other
storages 6. If a filling request for a storage 6 with a
significant lower available capacity enters, the storage
6 already in the queue with the larger capacity may still be
prioritized higher, ifit has been bypassed a given number
oof times etc.

[0080] In one embodiment, the method of estimating
the time tofill the storage is based on registering the inner
pressure of the storage. This is especially the case when
all reservoirs 6 are known to have the same standardized
size, the inner pressure indicating of they already are
partly filled.

[0081] In other embodiments the filling request e.g.
includes information about the available storage 6 capa-
city.

[0082] The prioritizing may include for the relative
available capacities, time to fill the respective storages
6, time of arrival etc., according to some weight or algo-
rithm taking the relative factors into consideration under
some weights.

[0083] Figure 4 illustrates a situation e.g. correspond-
ing to that of figure 1, where two of the dispensers 5.4, 5.5
areinactive (indicating e.g. the storage 6.5 has been filled
and thus is e.g. ready to be removed). Thus, only three
filling requests 10, 10.1, 10.2, 10.3 are stored in the
queue in the controller 7, leaving two empty filling re-
quests 10.4, 10.5 for the respective dispensers 5.4, 5.5.
[0084] Inthe same manner, a positive signal to prepare
dispenser 11, 11.1 only is present for the respective
dispenser 5.1 whereto the storage 6.1 is being or to be
filled next. Only this dispenser 5.1 has a positive safe
mode signal 12, 12.1, the respective dispenser 5.1 being
open or being prepared to open. The other dispensers
5.2-5.5 has a negative signal to prepare dispenser 11,
11.2-11.5, and a positive safe mode 12.2-12.5 signal (the
respective dispensers 5, 5.2-5.5 thus being closed).
[0085] A signal 14 indicates tank 3 is available e.g. as
buffer if needed, or to feed gas from the tank 3.

[0086] When a filling request 10 is stored in the queue
in the controller 7, it may come with a time stamp 13 etc.
according to the embodiments previously described.
[0087] A signal 15 may indicate off take of gas is
available, as also illustrated in figure 5. The queue, or
the controller 7 with the queue, reports ok for the first
dispenser 5.1 to be prepared for dispensing 11.1 as it is
not in safe mode 12.1. Hence, a signal 15 that offtake is
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available is issued to the flow generating device 4 to start
the gas transfer.

[0088] Figure 6 illustrates an embodiment requirement
for the dispensers 5 to be prepared for dispensing 12.1,
such asthefirst5.1 dispenser of figures 1 and 5, being the
one in the queue 16, this having the highest priority. In
addition, there needs to be a positive request for filling
10.1, and a signal that tank 3 is available as buffer 14
(having sufficient remaining storage capacity). Only then
a prepare dispenser 12.1 signal will issued as ok.
[0089] Figure 7 illustrates a further embodiment rele-
vant to any of the previous embodiments. Here the final
acceptance to send a start dispensing 18 signal is only
issued if there is an available gas supply, meaning either
there is a positive buffer signal 14 of gas availability or a
positive signal 17 thatthe electrolyzer 2 is able to produce
gas.

[0090] The presentinvention relates to both the meth-
od to fill the storages 6 according the previous embodi-
ments, as well as to the queue controller 7 to control the
queue and register the entries, and to the system 1
including the electrolyzer 2, controller 7 and dispensers
5.

Claims

1. Method to control the filling of a gas storage (6) with
gas produced by a gas production plant (1) compris-
ing a plural of selectable gas dispensers (5) and an
electrolyzer (2) powered by a renewable energy
source, the method including, if there is an available
dispenser (5), connect a gas storage (6) with avail-
able storage capacity to the available dispenser (5)
and start a filling sequence, the filling sequence
including a step of

- signaling a filling request for the gas storage (6)
to be filled, and when the gas storage (6) is
connected to the available dispenser (5),

- conduct a safety check,

- by a negative safety check,

- end the filling sequence, and
- by a positive safety check,

- to prioritize the request and store it in a
queue according to the priority,

- send a signal to for a next dispenser (5) to
be activated being the one connected to the
gas storage (6) with the highest priority fill-
ing request in the queue,

- activate the dispenser (5) connected to the
gas storage (6).

2. Method according to claim 1, wherein the method
includes, when the filling of a gas storage (6) is
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active, registering when it is full, then initiating the
steps of deactivating the respective dispenser (5)
and send the signal to activate the next dispenser (5).

Method according to claim 1 or 2, wherein the step of
prioritizing includes an estimate of the time to fill the
storage (6).

Method according to claim 3, wherein a higher prior-
ity is given to a storage (6) with a low comparable
capacity compared to other storages (6) in the
queue.

Method according to claim 3 or 4, wherein the meth-
od estimating the time to fill the storage is based on
registering the inner pressure of the storage (6).

Method according to claim 1 or 2, wherein the step of
prioritizing includes the time of arrival compared to
other storages (6) in the queue.

Method according to claim 3 and 6, wherein the step
of prioritizing includes a weighted combination of the
time to fill the storage (6) and the time of arrival.

Method according to any of the previous claims,
wherein the dispensers (5) are connected to a
shared flow generating device (4) for feeding gas
to the dispensers (5).

Method according to claim 8, wherein the flow gen-
erating device (4) is a compressor.

Method according to any of the previous claims,
wherein the safety check includes flush and leak
tests.

Method according to any of the previous claims,
wherein the filling sequence includes sending a safe
mode signal to all the dispensers (5) to enter a safe
mode state including for all dispensers (5) to be
closed.

Method according to claim 11, wherein, when the
refilling requestis stored inthe queue, a signalis sent
to disengage safe mode state of the next dispenser
(5) to start normal operation of filling the connected
storage (6).

Method according to claim 11 or 12, wherein the safe
mode includes for all valves between the electrolyzer
(2) and dispensers (5) to be closed.

A central queue controller (7) interfacing with a gas
production plant (1) comprising a plural of selectable
gas dispensers (5) and an electrolyzer (2) powered
by arenewable energy source, and where the queue
control (7) system is adapted to operate a filling
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sequence at the arrival of a new gas storage (6) to
be filled, the sequence including a step of

- signaling afilling request for the gas storage (6)
to be filled, and when the gas storage (6) is
connected to the available dispenser (5),

- conduct a safety check,

- by a negative safety check,

- end the filling sequence, and
- by a positive safety check,

- to prioritize the request and store it in a
queue according to the priority,

- send a signal for a next dispenser 5) to be
activated being the one connected to the
storage (6) with the highest priority filling
request in the queue,

- activate the dispenser (5) connected to the
gas storage (6).

15. A central queue controller (7) according to claim 14,

adapted to operate according to the method of any of
the claims 1-13.



EP 4 471 317 A1

€~

8 w e
G99 Gq hm\\
7'G hm\
| @]e)
T
€99 ¢q hm\\
| @]e)
1
299 ¢G ,m\
| (@)
1'9°9 |G .m\

| N

T

O~

I O



FIG 2

1400

EP 4 471 317 A1

——1300

Positive

1500

Negative

10




FIG 3

EP 4 471 317 A1

1400

1500

—~— 1630

1"




EP 4 471 317 A1

FIG 4
Filling Queue System (I/0)
et [ I
for filling number Based
10,10.1 ﬂgi ol mesam raian
T 11112
10,10.2 ~@7 7 %‘f
0 103— - ”/11,11.3
— [ 7 L
10, 10.4 @7 ‘\ L7 %,fﬂ N
10, 10.5«@7 y w s
%
%\\-—12,12.1
; 112 122
13 119 123
IN12, 124
I 12125

12



EP 4 471 317 A1

FIG 5
(Dispenser: OK) //%

11,111

12

(Queue: OK)

FIG 6

(HMI: OK)

12,121

~

(Queue: OK)

(Buffer: OK) {

FIG 7 "

_Q/w

17

13



10

15

20

25

30

35

40

45

50

55

EP 4 471 317 A1

9

Europaisches
Patentamt

European
Patent Office

Office européen
des brevets

=

EPQO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 23 17 6083

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (IPC)

A

CN 113 085 622 A (HENAN HENGJU NEW ENERGY
EQUIPMENT CO LTD) 9 July 2021 (2021-07-09)
* figures 1,2 *

CN 108 031 314 A (SUZHOU JINHONG GAS CO
LTD) 15 May 2018 (2018-05-15)

* figures 1-4 *

US 2017/023180 Al (PETIT ROCK J [US] ET
AL) 26 January 2017 (2017-01-26)

* paragraphs [0070], [0076] *

US 2022/252222 Al (POORMAN RICHARD ALLAN
[US] ET AL) 11 August 2022 (2022-08-11)
* claim 10 *

JP 4 557638 B2 (TOKIKO TECHNO KK)

6 October 2010 (2010-10-06)

* figure 16 *

DE 10 2016 208889 B4 (WAGNER ENNO [DE])
8 March 2018 (2018-03-08)

* figure 1 *

WO 2018/203656 Al (METAVISTA INC [KR];
BAIK JONG HOON [KR])

8 November 2018 (2018-11-08)

* figure 3 *

The present search report has been drawn up for all claims

1-15

1-15

1-15

1-15

1-15

1-15

INV.
F17C5/00
F17C5/06

TECHNICAL FIELDS
SEARCHED  (IPC)

F17C

Place of search Date of completion of the search

Munich 20 November 2023

Examiner

Papagiannis, Michail

CATEGORY OF CITED DOCUMENTS

: theory or principle underlying the invention

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P :intermediate document

after the filing date
: document cited in the application

T
E : earlier patent document, but published on, or
D
L : document cited for other reasons

& : member of the same patent family, corresponding
document

14




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 4 471 317 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 23 17 6083

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

20-11-2023
Patent document Publication Patent family Publication

cited in search report date member(s) date

CN 113085622 A 09-07-2021 NONE

CN 108031314 A 15-05-2018 NONE

US 2017023180 Al 26-01-2017 Ca 2982830 Al 27-10-2016
Us 2017023180 A1l 26-01-2017
Us 2021003255 A1l 07-01-2021
WO 2016172637 Al 27-10-2016

US 2022252222 al 11-08-2022 NONE

JP 4557638 B2 06-10-2010 JP 4557638 B2 06-10-2010
JP 2006062514 A 09-03-2006

DE 102016208889 B4 08-03-2018 NONE

WO 2018203656 al 08-11-2018 NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

15



	bibliography
	abstract
	description
	claims
	drawings
	search report

