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DESCRIPTION

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a remote natural gas supply station using a LNG tank
container and a method for supplying natural gas using the same, and more particularly, to a
natural gas supply station that is capable of more conveniently and safely supplying natural
gas to a consumer in a remote area to which a natural gas piping network is not directly
connected and a method for supplying the natural gas using the same.

Description of the Related Art

[0002] In general, there are two following methods for supplying natural gas to a consumer.
First, there is a method for directly supplying the natural gas to the customer through a natural
gas piping network. Second, there is a method for supplying liquefied natural gas (LNG) to the
customer through a tank lorry. The second method is generally used when the natural gas is
supplied to a remote area to which the natural gas piping network is not directly connected.

US 2014/0069931 A1 (WO 2012/154105) discloses a floating structure including a storage tank
carrying apparatus and a floater. In an example, the storage tank carrying apparatus is
installed on the floater. And the storage tank carrying apparatus includes a loading table and a
rail. The loading table is lifted up and down by an elevating unit. The rail is provided on the
loading table along a moving direction of a storage tank. The storage tank is loaded into a cart.
The cart is installed to be movable along the rail.

US 2009/0115190 A1 relates to systems and methods for producing, shipping, distributing, and
storing hydrogen.

[0003] However, the second method has limitations in that a stationary storage tank needs to
be separately installed in the remote area, and the stationary storage tank needs to be
periodically filled with liquefied natural gas. That is, since the tank lorry may not be installed in
the remote area so as to be used as a storage facility, the separate stationary storage tank that
is distinguished from the tank lorry needs to be separately installed in the remote area. In other
words, to supply the natural gas to the remote area to which the natural gas piping network is
not directly connected, the stationary storage tank (and necessary facilities) may be separately
installed in the remote area, and then the stationary storage tank needs to be periodically filled
with the liquefied natural gas.

[0004] As described above, in case of the second method, since the stationary storage tank is
separately installed for each remote area and then periodically filled with the liquefied natural
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gas, it takes a long time to fill the liquefied natural gas, and also, the transportation and supply
of the liquefied natural gas (or natural gas) cause a lot of inconvenience. Furthermore, the
installation of the stationary storage tank requires a lot of costs. Also, while the liquefied natural
gas is filled into the stationary storage tank, boil-off gas is generally generated due to external
heat. The boil-off gas is usually discharged to the atmosphere. Thus, in case of the second
method, the discharge of the boil-off gas may cause the loss of natural gas or the risk of fire.

SUMMARY OF THE INVENTION

[0005] An aspect of the present invention provides a natural gas supply station using a LNG
tank container, which is capable of more conveniently and safely supplying natural gas to a
consumer in a remote area to which a natural gas piping network is not directly connected and
a method for supplying the natural gas using the same.

[0006] According to an aspect of the present invention, there is provided a natural gas supply
station as in independent claim 1.

[0007] According to another aspect of the present invention, there is provided a method for
supplying natural gas, as in independent claim 8.

[0008] In the natural gas supply station using the LNG tank container and the method for
supplying the natural gas according to the present invention, the natural gas may be
conveniently and directly supplied to the consumer in the remote area by only transporting the
LNG tank container on the installation structure and installing the LNG tank container on the
installation structure. Furthermore, since the LNG tank container is loaded from the transport
unit to the installation structure in the sliding manner, the cost may be reduced, and the
management may be easy.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

FIG. 1 is a perspective view illustrating a natural gas supply station according to Embodiment 1
of the present invention;

FIGS. 2 to 5 are perspective views for explaining an operation of the natural gas supply station
of FIG. 1; and

FIG. 6 is a perspective view illustrating a natural gas supply station according to Embodiment 2
of the present invention.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0010] Preferred embodiments of the present invention will be described below in more detail
with reference to the accompanying drawings. However, the present invention is not restricted
or limited to the embodiments below.

Embodiment 1

[0011] A natural gas supply station according to Embodiment 1 of the present invention has
basic characteristics in that a LNG tank container in which liquefied natural gas is stored is
provided and installed to directly supply the natural gas from the LNG tank container to a
consumer. For this, the natural gas supply station according to Embodiment 1 of the present
invention includes an installation structure 110 and a gas vaporizer 150 as illustrated in FIG. 1.
For reference, FIG. 1 is a perspective view illustrating the natural gas supply station according
to Embodiment 1 of the present invention.

[0012] First, the installation structure 110 will be described. In general, the installation structure
110 is a structure for installing the LNG tank container T in a remote area to which a piping
network is not connected. That is, the installation structure 110 is a structure that is installed in
the remote area to stably maintain the LNG tank container T. However, it is difficult to unload
the LNG tank container T onto the installation structure 110. For example, a crane device may
be used to unload the LNG tank container T. That is, the LNG tank container T may be
unloaded from a transport unit V such as a trailer truck onto the installation structure 110 by
using the crane device. However, the crane device generally requires a lot of costs, and
management thereof is difficult.

[0013] To solve the above-described unloading limitations, the natural gas supply station
according to the present embodiment unloads the LNG tank container T from the transport unit
V onto the installation structure 110 in a sliding manner. That is, the natural gas supply station
according to the present embodiment pushes or pulls the LNG tank container T to unload or
load the LNG tank container T between the transport unit V and the installation structure 110.

[0014] More specifically, the installation structure 110 of the natural gas supply station
according to the present embodiment includes a moving part 120 to unload the LNG tank
container T in the sliding manner. The moving part 120 reciprocatively moves in a direction D
in which the LNG tank container T is unloaded (or unloaded and loaded) from the transport
unit V. The moving part 120 is separably fixed to the LNG tank container T to move together
with the LNG tank container T. That is, the moving part 120 is separably fixed to the LNG tank
container T to move the LNG tank container T loaded on the transport unit V to the installation
structure 110 or move the LNG tank container T loaded on the installation structure 110 to the
transport unit V.
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[0015] Also, the natural gas supply station according to the present embodiment includes a
base part 112 installed on the ground to load the LNG tank container T and a guide part 114
disposed on the base part 112 to guide the moving part 120. The guide part 114 is a kind of
groove. More specifically, the guide part 114 is a kind of groove in which the moving part 120 is
inserted and guided. The guide part 114 is provided on the base part 112 in the direction D in
which the LNG tank container T is unloaded (or unloaded and loaded) from the transport unit
V. Thus, when the moving part 120 moves along the guide part 114, the LNG tank container T
to which moving part 120 is coupled may move from the transport unit V to the base part 112
or from the base part 112 to the transport unit V.

[0016] However, the LNG tank container T is generally very heavy. Thus, it is preferable that
the LNG tank container T moves in a state in which the LNG tank container T is lifted than that
in which the LNG tank container T moves as it is. For this, the moving part 120 according to
the present embodiment includes a moving base 122 and a moving lifter 124 disposed on the
moving base 122. The moving base 122 repeatedly moves along the guide part 114 in the
direction D in which the LNG tank container T is unloaded. Also, the moving lifter 124 is
separably fixed to the LNG tank container T to lift the LNG tank container T. Thus, the natural
gas supply station according to the present embodiment may move the LNG tank container T
through the moving base 122 in a state in which the LNG tank container T is lifted by the
moving lifter 124. For reference, the moving lifter 124 may be realized as a hydraulic device. A
lifter 134 that will be described later is the same.

[0017] Also, the LNG tank container T is generally very long. Thus, it is preferable that the
LNG tank container T moves in a state in which both ends of the LNG tank container T in a
longitudinal direction are held than that in which only one end of the LNG tank container T is
held. For this, the installation structure 110 according to the present embodiment further
includes a support part 130. The support part 130 is separably fixed to the LNG tank container
T to move together with the moving part 120 according to the movement of the moving part
120 while supporting the LNG tank container T. For reference, 20 ft and 40 ft type LNG tank
containers T are generally used. All of the 20 ft and 40 ft type LNG tank containers T may be
used in the present embodiment.

[0018] More specifically, (when the LNG tank container is still loaded on the transport unit) the
moving part 120 is fixed to an end of the LNG tank container T, which is disposed adjacent
from the installation structure 110 in the direction D in which the LNG tank container T is
unloaded from the transport unit V, and the support part 130 is fixed to an end of the LNG tank
container T, which is disposed away from the installation structure 110 in the direction D in
which the LNG tank container T is unloaded from the transport unit V. As described above,
when the moving part 120 moves in the state in which the moving part 120 holds the rear end
of the LNG tank container T, and the support part 130 holds the front end of the LNG tank
container T, the LNG tank container may be more stably unloaded.

[0019] Here, the support part 130 may lift the LNG tank container T. That is, when the moving
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part 120 coupled to the LNG tank container moves in the state in which the moving part 120
and the support part 130 lift the LNG tank container T to the same height, the LNG tank
container T may more stably move. For this, the support part 130 according to the present
embodiment includes a support base 132 and a support lifter 134 disposed on the support
base 132. The support base 132 moves together with the moving part 120 according to
movement of the moving part 120. Also, the support lifter 134 is separably fixed to the LNG
tank container T to lift the LNG tank container T.

[0020] For reference, the LNG tank container T moves by the moving part 120 in the present
embodiment. That is, force for moving the LNG tank container T is generated from the moving
part 120 in the present embodiment. For this, the installation structure 110 may include a
power unit such as a motor for moving the moving part 120. On the other hand, the support
part 130 only supports the LNG tank container T. That is, the support part 130 does not move
by oneself. When the moving part 120 pulls the LNG tank container T, the support part 130
only moves together with the LNG tank container T. However, the natural gas supply station
according to the present embodiment is not limited to the above-described structure. For
example, power may be applied to the support part 130 to move the support part 130 through
the movement of the support part 130.

[0021] However, the natural gas supply station according to the present embodiment finally
supplies the natural gas to the consumer. Thus, the natural gas supply station according to the
present embodiment needs to vaporize the liquefied natural gas. For this, the natural gas
supply station according to the present embodiment includes a gas vaporizer 150 that receives
the liquefied natural gas from the LNG tank container T to vaporize the liquefied natural gas.
For reference, the natural gas supply station according to the present embodiment may
include a plurality of installation structures 110. Although the plurality of installation structures
110 are provided to install a plurality of LNG tank containers T, only one gas vaporizer 150 may
be provided. This is done because it is sufficient so long as one gas vaporizer 150 is
connected to the plurality of LNG tank containers T through a pipe 116.

[0022] Alternatively, unlike the present embodiment, the gas vaporizer may be installed directly
on the base part of the installation structure. In this case, the installation structure (the base
part) may share a function for supplying the natural gas by oneself. That is, when the LNG tank
container is loaded on the base part and then connected to the gas vaporizer installed on the
base part, the natural gas may be supplied directly from the installation structure (the base
part) to the user in a gas-consuming area. (In addition, necessary constituents for supplying
the natural gas, e.g., a pressure regulator for constantly maintaining a supply pressure of the
natural gas may be further installed on the base part.) In other words, the installation structure
in itself may be one natural gas supply station.

[0023] Here, it is desirable to transport the base part of the installation structure together with
the gas vaporizer to the gas-consuming area (the destination). When the transport is possible,
the natural gas supply station may be very easily installed in the remote area to which the
natural gas piping network is not directly connected by only transporting the installation
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structure (the base part) in which the gas vaporizer is installed up to the gas-consuming area
and installing the installation structure on the gas-consuming area. That is, the natural gas
supply station may be provided as one set, and then the one set of natural gas supply station
is transported up to the destination and installed at the destination. Thus, the natural gas
supply station may be very easily installed at a desired place.

[0024] Hereinafter, an operation of the natural gas supply station according to the present
embodiment will be described with reference to FIGS. 2 to 5. First, the LNG tank container T is
transported to the installation structure 110 through the transport unit V such as the trailer
truck. Next, as illustrated in FIG. 2, the trailer truck V moves backward to the installation
structure 110. Here, the backward movement of the trailer truck V may be guided by a guide
160. Then, as illustrated in FIG. 3, the moving part 120 is fixed to a rear side of the LNG tank
container T, and the support part 130 is fixed to a front side of the LNG tank container T.

[0025] Here, a hole defined in the LNG tank container T is used to fix the moving part 120 and
the support part 130. In more detail, a predetermined hole for fixing is preprocessed in the
LNG tank container T. The LNG tank container T is generally fixed by inserting a pin into the
above-described hole. The natural gas supply station according to the present embodiment
fixes the LNG tank container T by using such a hole. That is, the natural gas supply station
according to the present embodiment respectively inserts a pin 126 disposed on the lifter 124
of the moving part 120 and a pin 136 disposed on the lifter 134 of the support part 130 into the
holes of the LNG tank container T to fix the moving part 120 and the support part 130 to the
LNG tank container T.

[0026] Then, as illustrated in FIG. 4, the lifter 124 of the moving part 120 and the lifter 134 of
the support part 130 are driven to lift the LNG tank container T to a predetermined height h.
Then, the LNG tank container T is pulled to the base 122 of the moving part 120 to install the
LNG tank container T on the base part 112 of the installation structure 110 as illustrated in FIG.
5. In more detail, the LNG tank container T is pulled up to the base part 112 of the installation
structure 110, and then the lifter 124 of the moving part 120 and the lifter 134 of the support
part 130 are driven to seat the LNG tank container T on the base part 112 of the installation
structure 110. Here, the movement of the base 122 of the moving part 120 is guided by the
guide part 114 of the installation structure 110, and the movement of the base 132 of the
support part 130 is guided by the guide 138.

[0027] The LNG tank container T is connected to the gas vaporizer 150 through the pipe 116.
Then, the liquefied natural gas is supplied from the LNG tank container T to the gas vaporizer
150 according to user's demand. Thereafter, the liquefied natural gas is vaporized through the
gas vaporizer 150 and then supplied to the consumer. Finally, when the liquefied natural gas is
fully exhausted from the LNG tank container T, the LNG tank container T is loaded onto the
transport unit V from the installation structure 110 in a process that is reverse to the unloading
process in which the LNG tank container T is unloaded from the transport unit V to the
installation structure 110. The natural gas supply station according to the present embodiment
may continuously supply the natural gas to the consumer in the remote area by only unloading



DK/EP 2985508 T3

and loading of the LNG tank container T through a series of processes as described above.

[0028] The natural gas supply station according to the present embodiment may more
conveniently supply the natural gas to the consumer in the remote area to which the natural
gas piping network is not connected. That is, when the natural gas supply station according to
the present embodiment is installed in the remote area to which the natural gas piping network
is not connected, the natural gas may be conveniently supplied to the consumer in the remote
area by only transporting the LNG tank container T up to the installation structure 110 and
installing the LNG tank container T on the installation structure 110.

[0029] Also, in the natural gas supply station according to the present embodiment, since the
LNG tank container T in itself serves as a storage facility, it is unnecessary to install a separate
stationary tank in the remote area. For example, the natural gas supply station according to
the present embodiment uses the LNG tank container T that is manufactured based on a
specific standard according to the related regulation like the ISO tank. The LNG tank container
T in itself may be used as the storage facility. Thus, the natural gas supply station according to
the present embodiment does not need to install the separate stationary tank. In other words,
the natural gas may be supplied directly to the consumer in the remote area by only installing
the LNG tank container T on the installation structure 110.

[0030] In addition, since the natural gas supply station according to the present embodiment
does not fill the liquefied natural gas into the storage facility in the remote area using the tank
lorry according to the related art, there is no possibility of danger or loss caused by the filling.
That is, while the tank lorry according to the related art only transports the liquefied natural gas
to the gas-consuming area, since the LNG tank container T according to the present
embodiment not only transports the liquefied natural gas to the gas-consuming area, but also
is installed on the installation structure 110 disposed on the gas-consuming area to participate
in the supplying of the natural gas, the supply method according to the present embodiment is
different from that according to the related art.

[0031] Furthermore, since the natural gas supply station according to the present embodiment
unloads the LNG tank container T from the transport unit V onto the installation structure 110,
the unloading costs may be reduced when compared to the case in which the crane device is
used for unloading, and also the management may be easy.

Embodiment 2

[0032] FIG. 6 is a perspective view illustrating a natural gas supply station according to
Embodiment 2 of the present invention. As illustrated in FIG. 6, a natural gas supply station
according to the present embodiment has constituents similar to those of the natural gas
supply station according to Embodiment 1 of the present invention. However, the natural gas
supply station according to the present embodiment is different from the natural gas supply
station according to Embodiment 1 of the present invention in that a connection part that will be
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described later is provided. For reference, the same component as the component according
to the foregoing embodiment is given by the same reference number, and thus, its detailed
description will be omitted.

[0033] The natural gas supply station according to the present embodiment includes a moving
part 220 and a support part 230, like the foregoing embodiment. In more detail, the moving
part 220 includes a base 222 and a lifter 224. Also, the support part 230 also includes the base
232 and the lifter 234. Here, the moving part 220 is connected to the support part 230 through
a connection part 270. That is, in the natural gas supply station according to the present
embodiment, the moving part 220 and the support part 230 are integrated with each other by
using the connection part 270 as a medium. When the moving part 220 and the support part
230 are integrated with each other, the moving part 220 and the support part may more stably
move.

INDUSTRIAL APPLICABILITY

[0034] The present invention relates to the natural gas supply station using the LNG tank
container that is capable of conveniently and safely supplying the natural gas more to the
consumer in the remote area to which the natural gas piping network is not connected and the
method for supplying the natural gas using the same, and thus, industrial availability is high.
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PATENTKRAV

1. Naturgasforsyningsstation omfattende:

en installationsstruktur (110), hvorpa en LNG-tank (T) er installeret;
0g

en gasfordamper (150), som modtager en vaeskeformet naturgas fra LNG-tanken
for fordampning af den veeskeformede naturgas,

hvor installationsstrukturen (110) omfatter:

en beveegelsesdel (120), som reciprokerende bevasger sig i en farste retning, i
hvilken LNG-tanken (T) afleesses fra en transportenhed og i en anden retning, i hvilken
LNG-tanken (T) lastes pa transportenheden,

en basisdel (112) installeret pa jorden til at beere LNG-tanken (T);

en faringsdel (114) placeret pa basisdelen (112) til at fare beveegelsesdelen (120),

og at bevaegelsesdelen (120) bevaeger LNG-tanken (T) lastet pa transportenheden
til basisdelen (112) og beveaeger LNG-tanken (T) lastet pa basisdelen (112) til trans-
portenheden, ved at bevasge sig sammen med LNG-tanken (T) i den farste henholdsvis
anden retning, idet den er fart af faringsdelen (114), og

gasfordamperen (150) modtager den vaeskeformede naturgas fra LNG-tanken (T)
installeret pa basisdelen (112) placeret ved et gasforbrugende omrade.

2. Naturgasforsyningsstation ifglge krav 1, hvor installationsstrukturen yderligere om-
fatter en understatningsdel (130) omfattende:

en understatningsbasis (132), som bevasger sig sammen med bevaegelsesdelen
(120); og

en understatningslafteenhed (134), som er placeret pa understatningsbasis (132),
og som lgfter LNG-tanken (T).

3. Naturgasforsyningsstation ifalge krav 2, hvor

bevasgelsesdelen (120) er fastgjort til én ende af LNG-tanken (T), som er i til-
stadning til basisdelen (112) i den retning, i hvilkken LNG-tanken afleesses fra trans-
portenheden, og

understotningsdelen (130) er fastgjort til den anden ende af LNG-tanken (T), som
vender bort fra basisdelen (112) i den retning, i hvilkken LNG-tanken aflaesses fra trans-
portenheden.
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4. Naturgasforsyningsstation ifalge krav 2, som yderligere omfatter:

en transportenhedsfaring (160), som farer transportenheden til basisdelen (112),
0g

en understoatningsforing (138), som er placeret i tilstgdning til transportenheds-
faringen (160) og til at fare beveegelsen af understetningsdelen (130).

5. Naturgasforsyningsstation ifglge krav 1, hvor gasfordamperen (150) er installeret pa
basisdelen (112).

6. Naturgasforsyningsstation ifalge krav 5, hvor
basisdelen (112) kan transporteres op til det gasforbrugende omrade, og
gasfordamperen (150) er installeret pa basisdelen (112) og kan transporteres
sammen med basisdelen (112) op til det gasforbrugende omrade.

7. Naturgasforsyningsstation ifalge krav 1, hvor LNG-tanken (T) omfatter en isotank.

8. Fremgangsmade til forsyning af naturgas, hvilken fremgangsmade omfatter:

transport af en LNG-tank (T), hvori vaeskeformet naturgas opbevares, til en
installationsstruktur (110), placeret ved et gasforbrugende omrade, ved hjxlp af en
transportenhed, hvilken installationsstruktur (110) omfatter en bevaegelsesdel (120)
konfigureret til reciprokerende at bevaege sig i en farste retning, i hvilkken LNG-tanken
(T) afleesses fra transportenheden og i en anden retning, i hvilkken LNG-tanken (T)
laesses pa transportenheden, en basisdel (112) installeret pa jorden og konfigureret til
at baere LNG-tanken (T), og en faringsdel (114) placeret pa basisdelen (112) og
konfigureret til at fore beveegelsesdelen (120);

aflaesning af LNG-tanken (T) fra transportenheden til basisdelen (112) ved hjeelp af
bevaegelsesdelen (120) for at installere LNG-tanken (T) pa basisdelen (112);

forsyning af den vaeskeformede gas fra LNG-tanken (T), installeret pa basisdelen
(112), til en gasfordamper (150); og

fordampning af den vaeskeformede naturgas ved hjaelp af gasfordamperen (160)
for at forsyne naturgassen til en forbruger,

hvor bevaegelsesdelen (120) bevaeger LNG-tanken (T) laesset pa transportenheden
til basisdelen (112) og beveeger LNG-tanken (T) anbragt pa basisdelen (112) til
transportenheden ved at bevaege sig sammen med LNG-tanken (T) i den forste
henholdsvis anden retning, medens denne fgres af faringsdelen (114).



DK/EP 2985508 T3

9. Fremgangsmade ifglge krav 8, som yderligere omfatter laesning af LNG-tanken (T),
hvorfra den vaeskeformede naturgas helt er udtemt, til transportenheden ved hjeelp af
bevaegelsesdelen (120).

5 10. Fremgangsmade ifglge krav 8, hvor installationsstrukturen yderligere omfatter en
understatningsdel (130), som omfatter:
en understatningsbasis (132), som bevasger sig sammen med bevaegelsesdelen
(120); og
en understatningslofteenhed (134) placeret pa understatningsbasis (132) og som
10 lofter LNG-tanken (T).

11. Fremgangsmade ifglge krav 8, hvor LNG-tanken (T) omfatter en ISO-tank.
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DRAWINGS

FIG.1
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