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Description

Titl-e of Invention: LIQUEFIED GAS TANK

Techni-cal Field
t00011 The present invention rel-ates to a liquefied gas

tank for storing liquefied gas, and more particuJ-arJ-y to a

llquefied gas tank that is suitabl-e for storing a cryogenic
liquid such as LNG (liquefied natural- gas) .

Background Art
[0002] Conventional-J-y, a transport ship (tanker), a

floating storage unitr âD above-ground storage faciJ-ity, â[
underground storage facility and the l-ike are used for
transportation or storage of cryogenic liquids such as LNG

(liquefied natural- gas) and LPG (l-iquefied petroJ-eum gas)

(for example, see Patent Literature 1 and Patent Literature
ô\¿).
t00031 In Patent Literature I, a J-iquefied gas carrying
vessel- is discl-osed that includes an outer tank that
constitutes the hul-l- of a ship, and a tank (inner tank)
that is disposed in a sel-f-standing state inside the outer
tank. In Patent Literature 2, an above-ground LNG tank is
disclosed that includes an outer tank that is disposed on

the ground and an inner tank that is disposed in a sel-f-
standing state inside the outer tank. By adopting a

configuration in which an inner tank that stores liquid
cargo j-s independent from an outer tank in this manner, the
inner tank can be protected from the external envj-ronment

while allowing expansion and contractlon (thermal- expansion

and thermal- contraction) of the inner tank that accompanies

changes in the temperature of the liquid cargo.
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Technical Problem

100051 In recent years, natural gas has been attracting
attentlon as an environmentally friendly energy because, in
comparison to petroleum, emj-ssions such as carbon dioxide
and nitrogen oxides are small- when natural- gas is burnt,
and natural gas does not generate sul-fur oxides. Further,
because natural- gas is buried in the ground in abundance at
various places around the world, there is a high level- of
stability with respect to the supply of natural- 9âs, and

the introduction of natural gas as an alternative energy to
petroJ-eum is being studj-ed. When natural gas j-s used as an

energy source in this manner, liquefying the natural- gas

makes it possible to reduce the volume thereof to I/600 the
vol-ume of natural- gas in the gaseous state, and thus the
storage efficiency can be i-mproved. AccordingJ-y, adopting
a structure in which an inner tank is caused to stand
independently from an outer tank as an LNG storage facility
(J-iquefied gas tank) as disclosed in Patent Literature 1

and Patent Literature 2 is easily conce j-vabl-e.

t00061 However, when using natural gas as an energy
source, in the case of adopting the above described
liquefied gas tank that has a self-standing structure in
which a storage amount is a comparatively small- amount of
approximately 7/I0 to 1-/100 the storage amount of a

conventional- transport ship or storage facility, a massive
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facil-ity is required to make the outer tank sel-f-standing,
and there are varj-ous problems such as that costs are
Iiable to be hiqh and the install-ation area is liabl-e to
increase. Further, accordlng to the conventional- liquefied
gas tanks, since the tank is formed with a doubl-e-wal-l-

structure that is constituted by the j-nner tank and outer
tank, there has al-so been the problem that the structure of
an outlet for J-iquid cargo or piping or the like is liabl-e
to be complex. In addition, it is necessary to dispose the
liquefied gas tank near equipment or facil-ities that use

the liquefied gas tank as an energy source, and a case can

arise in which a sufficient install-ation area cannot be

secured, and it is al-so necessary to quickly replenish the
natural- gas in a case where natural gas that is used as

fuel has run out.
[0007] The present invention has been created in view of
the above described problems, and an object of the present
invention is to provide a liquefied gas tank that can store
liquefied gas that has a simpJ-e structure and requires a

small installation area.

Sol-ution to Problem

[0008] According to the present invention, there is
provided a liquefied gas tank for storing J-iquefied gas,

including: an inner tank that stores the liquefied gas and

is disposed so as to be capable of self-standing on a fl-oor
surface,' and an outer tank that is covered over the inner
tank and is supported by an upper face portion of the inner
tank; in which the outer tank is configured to be capable
of sliding on the upper face portion of the inner tank in
response to expansion and contraction in a horizontal
direction of the inner tank and to be capable of moving in
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response to expansi-on and contraction in a vertical_
direction of the inner tank.
[0009] The outer tank may have an expansion and

contraction mechanj-sm portion that is di_sposed al-ong a

5 lower outer circumference thereof ¡ or a wal_f surface
thereof may itsel-f be formed as a structure that is capable
of expanding and contracting. Further, the inner tank and
the outer tank may be configured to be attachable to and
detachabl-e from the floor surface, and the inner tank or

10 the outer tank may be configured to be replaceable.
t00101 A base portion that supports the inner tank may be

disposed on the fl-oor surface, and a support block may be

disposed between the base portion and the inner tank. In
addition, a weir-l-ike structure may be disposed on the

15 floor surface so as to surround the base portion, and the
outer tank may be connected to the weir-l_ike structure.
[0011] The outer tank may have a penetration portion for
inserting equipment into the inner tank, and a 1id member

may be disposed on the penetration portj_on. Equipment that
20 is inserted into the inner tank may be disposed at a bottom

face portion of the inner tank. An inert gas may be filled
between the inner tank and the outer tank. Further, an

el-astic body may be disposed between the inner tank and the
outer tank.

25

Advantageous Effects of Invention
t00121 According to the liquefied gas tank of the present
invention that is described above, by configuring the inner
tank so as to capable of sel-f-standing with respect to the

30 fl-oor surface and causing the inner tank to support the
outer tank, the structure of the outer tank can be

simplified, the installation area can be reduced, and costs
can loe l-owered. In addition, by configuring the outer tank
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so as to be capable of moving horizontally and capable of
moving in the vertical- direction, even when a cryogenic
liquid such as LNG is stored in the inner tank, the inner
tank can be protected from the externaf environment while
allowing expansion and contraction (thermal expansion and

thermal- contractj-on) of the inner tank that is caused by

the cryogenic liquid. Further, by adopting a simple
structure, install-ation or repJ-acement of the liquefied gas

tank can be easj-ly performed, and even in a case where

liquid cargo is used as fuel-, replenishment of the fuel- can

be quickJ-y performed.

Brief Description of Drawj-ngs

[0013]

IFigure 1A] Figure 1A shows a schematic cross-sectional-
view of a liquefled gas tank according to a first
embodiment of the present invention.
fFigure 18] FJ-gure 18 shows a top view of the liquefied gas

tank according to the first embodiment of the present
invention.
[Figure 2Al Figure 2A shows an enlarged view of a portion A

of the liquefied gas tank shown j-n Eigure 14.

fFigure 28) Figure 2B shows an enlarged view of the portion
A according to a first modification of the liquefied gas

tank shown in Figure 14.

fFigure 3A] Figure 3A shows an enÌarged view of a portion B

of the liquefied gas tank shown in Figure 18.

IFigure 38] Figure 3B shows an enJ-arged view of the portion
B according to a first modification of the liquefied gas

tank shown in Figure 18.

fFigure 3C] Figure 3C shows an enlarged view of the portion
B according to a second modification of the liquefied gas

tank shown in Figure 18.
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IFigure 3D] Figure 3D shows an enlarged view of the portion
B according to a third modification of the llquefied gas
tank shown in Figure 18.

IFigure 4A] Figure 4A shows a schematic cross-sectionaÌ
5 view of a J-iquefied gas tank according to a second

embodiment of the present invention.
fFigure 48] Figure 4B shows a top view of the J_iquefied gas
tank according to the second embodiment of the present
invention.

10 fFigure 5A] Figure 5A shows an enlarged view of a portion A

of the J-iquefied gas tank according to the second
embodiment shown j-n Figure 4A.

[Figure 58] Figure 58 shows an enlarged view of the portion
A according to a first modification of the liquefied gas

15 tank according to the second embodiment shown in Figure 4A.

fFigure 5C] Figure 5C shows an enl_arged view of the portion
A according to a second modification of the liquefied gas
tank according to the second embodiment shown in Figure 44.

IFigure 6A] Figure 6A shows a schematic cross-sectional_
20 view of a J-iquefied gas tank according to a third

embodiment of the present invention.
fFigure 68] Figure 6B shows a first modification of the
Iiquefied gas tank according to the third embodiment of the
present invention.

25 [Figure 7A] Figure 7A is a vj-ew itlustrating a method for
instal-l-ing the liquefied gas tank shown in Figures 4A and
48, that il-l-ustrates a foundation construction process.
IFigure 78] Figure 1B is a view illustrating the method for
instal-ling the liquefied gas tank shown in Figures 4A and

30 48, that illustrates an j-nner tank instal-latlon process.
IFj-gure 1C) Figure ]C is a view i]-l-ustratlng the method for
installing the liquefied gas tank shown in Figures 4A and
48, that il-lustrates an outer tank installation process.
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IFigure BA] Figure 8A is a view ill-ustrating a modification
of the method for installing a liquefied gas tank, that
ill-ustrates a foundation construction process.

IFigure 8B] Figure 88 is a view il-lustrating a modification
of the method for installing a liquefied gas tank, that
il-lustrates an inner and outer tank installation process.

IFigure 9A] Figure 9A is a schematic cross-sectional- view
showing a liquefied gas tank according to a fourth
embodiment of the present invention.
IFigure 9B] Figure 98 is a schematic cross-sectional- view
showing a liquefied gas tank according to a fifth
embodiment of the present invention.
IFigure 9C] Figure 9C is a schematic cross-sectional vj-ew

showing a liquefied gas tank according to a sixth
embodiment of the present invention.
IFigure 104] Figure 104 shows a schematic cross-sectional-
view of a liquefied gas tank according to a seventh

embodiment of the present j-nvention.

IFigure 108] Figure 108 shows a diagram ifl-ustrating the
structure of the outer tank wall- surface in the J-iquefied
gas tank according to the seventh embodiment of the present
i-nvention.
IFigure 10C] Figure 10C shows a first modification of the
structure of the outer tank wall surface in the J-iquefied
gas tank according to the seventh embodiment of the present
invention.
IFigure 10D] Figure 10D shows a second modification of the
structure of the outer tank waII surface in the lj-quefied
gas tank accordi-ng to the seventh embodiment of the present
invention.
IFigure 114] Figure 114 shows a schematic cross-sectional
view of a liquefied gas tank according to an eighth
embodiment of the present invention.
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IFigure 11B] Figure 118 shows a side view of the liquefied
gas tank according to the eighth embodiment of the present
invention.

Description of Embodiments

[0014] Embodiments of the present invention are described
hereunder using Figure 1 to Fj-gure l-1. Figures 1A and l-B
are configuratj-on diagrams of a liquefied gas tank
according to a first embodiment of the present invention,
of which Figure 1A is a schematic cross-sectional_ view and
Fì-gure 1-B is a top view. Figures 2A and 2B are enlarged
views of a portion A of the J-iquefied gas tank shown in
Figure 14, in which Figure 2A illustrates the first
embodiment and Figure 2B il-Ìustrates a first modification.
Figures 3A and 3B are enl-arged views of a portion B of the
liquefied gas tank shown in Figure 14, in which Figure 3A

ilfustrates the first embodiment, Figure 38 il_lustrates a

first modification, Figure 3C ill_ustrates a second.

modification, and Figure 3D il-l-ustrates a third
modification.
[0015] As shown in Figures 1 to 3, a liquefied gas tank 1

according to the first embodiment of the present invention
incfudes an inner tank 2 that stores liquefied gas and that
is disposed so as to be capable of sel-f-standing on a floor
surface F, and an outer tank 3 that is covered over the
inner tank 2 and is supported by an upper face portion 2a

of the inner tank 2. The outer tank 3 is configured to be
capable of sliding on the upper face portion 2a of the
inner tank 2 in response to expansion and contractj_on in
the horizontal- direction of the inner tank 2, and to be
capable of moving in response to expansion and contraction
in the verti-caf direction of the inner tank 2.
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[0016] The inner tank 2 is, for example, a box-shaped
structure, and stores J-iquefied gas such as LNG (liquefied
natural gas) or LPG (liquefied petroleum gas) therein. In
many cases, these kinds of liquid cargo are a l-ow

temperature (for example, a very low temperature or an

ul-tra-l-ow temperature), and the wal-l- surface of the inner
tank 2 may have a heat insulating structure. TypicalJ-y, a

heat insulating material (see Eigure 2A and 2B) is attached
to the external- surface of the inner tank 2.

t00171 Base portions 4 that support the j-nner tank 2 are
disposed on the fl-oor surface F, and support blocks 5 are

disposed between the base portions 4 and the inner tank 2.

The base portions 4 are metal- components that are fixed to
predetermined positions on the fl-oor surface F. The

support blocks 5 have a function of thermal-ly isolating the
floor surface F from the j-nner tank 2. For example, the
support blocks 5 are made of rectangular timber, and are
pushed into frame body portions formed in the j-nner tank 2

and thereby fitted and locked thereto. The support bl-ocks

5 are configured so as to be capable of sliding on the base

portions 4, and to be movabl-e in response to expansion and

contraction in the horizontal- direction of the inner tank 2.

Note that, in a case where the floor surface F j-s the deck

of a hull or the bottom of a ship, âû anti-rolling chock or
anti-pitching chock may be disposed along the center line
of the hul-l- to support the horizontaf l-oad j-n a case where

the inner tank 2 is swayed in the fateral- dj-rection or the
front-and-rear direction by rolling or pitching of the hul-l-.

[0018] Support blocks that are the same as those used for
conventional- LNG tanks can be appropriateJ-y used as the
support blocks 5. For example, support bl-ocks that are

made of a materiaf that has a low thermal conductivlty and

an elastic force such as rubber or a resin, or that are
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made by fixing these materials on the surface of
rectangul-ar timber may be used, and may be formed so as to
be fixed to frame body portions by means of fixing fittings.
[0019] A locking portion (not shown in the drawings) that

5 l-ocks the side portion of the support block 5 may be

disposed on the base portion 4 at approximately a center
part of the bottom face of the inner tank 2. By providing
the locking portion, ân immobil-e polnt G can be formed
whose position in the horizontal- direction does not change

1-0 when the inner tank 2 aL expands or contracts. The locking
portion, for example, is a frame body that is disposed on
the center base portion 4 and surrounds all_ of the side
portions of the support block 5.

[0020] fn addition, âs shown in Figure 18, when an X axis
15 and a Y axis are set in directions along the horizontal

direction of wal-l- surfaces of the inner Lank 2, locking
portions that restrict movement in the y-axis direction
while aJ-lowing movement in the X-axis direction are formed
on at l-east a pair of the base portj-ons 4 disposed at

20 approximately the center part among a p]-urality of the base
portions 4 arranged along the X-axis direction of the inner
tank 2. Further, locking portions that restrict movement
in the X-axis direction whil-e al_lowing movement in the y-
axis direction are formed on at l_east a pair of the base

25 portj-ons 4 dlsposed at approximate]-y the center part among

a plurality of the base portions 4 arranged along the y-
axis direction of the inner Lank 2. Thus, a configuration
may also be adopted so as to form the immobile point G at a

point of intersection between an X-axis direction row and a

30 Y-axis direction row in which the locking portions are
disposed.

l002ll In addition, penetration portions 22 for inserting
equipment 2r such as piping are formed at approximately the
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center part of an upper face portion 2a of the i-nner tank 2.

The equipment 2I is supported by a supporting member (not

shown in the drawi-ngs) that is disposed inside the inner
tank 2 or outside the inner tank 2. As shown in Figure 18,

the penetration portions 22 are formed over the lmmobile
point G. By providing the penetration portions 22 for the
equipment 2I such as piping over the immobile point G, even

in a case where the inner Lank 2 thermally expands or
contracts in the horj-zontal directJ-on, movement in the
horizontal- direction of the equj-pment 2I can be effectively
suppressed.

100221 The outer tank 3 is a cover'for protecting the
inner tank 2 (incl-uding the heat insulating material 24)

from the entry of moisture into the inside thereof and al-so

from contact or coll-ision with a foreign body (people,

weather elements, flying objects, vehicles or the l-ike) and

the like, and the outer tank 3 may be subjected to an

ultraviolet ray countermeasure or a salt damage

countermeasure or the l-ike. To exert these functions, the
outer tank 3 may be a multi-layered structure, may be given
a surface coating (application of paint or the l-ike) ' and a

paneÌ or tape may be attached to an inner surface or
external- surface thereof.
100231 The outer tank 3 is constituted by, for example, a

thin metal plate such as an al-uminum alloy plate, a

stainl-ess steel- plate, or a colored steel plate, and has a
box-shaped structure that is substantially the same as that
of the inner luank 2, and surrounds the external surface of
the inner Lank 2. At such tj-me, the self-weight of the
outer tank 3 is supported by the outer tank 3 being placed
on the upper face portion 2a of the inner tank 2. The

outer tank 3 has penetration portions 30 for inserting the
equipment 2I into the inner tank 2. fn a case where the
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penetration portions 22 and the penetration portions 30 are
disposed over the immobile point G, because a rel_ative
movement amount between the penetration portions 22 and the
outer tank 3 is not large, the equipment 2L and the

5 penetration portions 30 can loe joined by welding or the
l-ike.
100241 Further, depending on the stored amount of
liquefied gas in the inner tank 2 and the circumstances
regarding the use thereof, in some cases the equipment 2I

10 thermall-y contracts, thermal-ly expands, or a deviation
arj-ses with respect to intervals between a pluraì_ity of
items of the equipment 2L. Therefore, a configuration may

be adopted so as to form a rimpled structure that is
capable of expanding and contracting around the equipment

15 27, in the outer tank 3 in an area around the penetration
portions 30. In this respect, although a case in which a

rimpled structure is formed at one part of the outer tank 3

in an area around the penetration portions 30 is
illustrated in the drawing, al-l of the outer tank 3 in the

20 area around the penetration portions 30 may have a rimpJ-ed
structure, and a configuration may also be adopted that is
provided with an expandable and contractibl-e concavo-convex
structure other than the rimpJ-ed structure il-Iustrated in
the drawing.

25 [0025] The outer tank 3 also includes a ceiling portion
3a that is placed on the upper face portion 2a of the inner
tank 2. The cei-ling portion 3a is not fixed to the upper
face portion 2a of the inner tank 2, and the inner tank 2

and the outer tank 3 are configured so as to be capable of
30 sJ-iding relative to each other in the horizontal direction.

Because liquefied gas having a very low temperature is
stored in the inner Lank 2, the inner tank 2 wiII thermally
contract or thermal-l-y expand depending on the stored amount
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of liquefied gas. On the other hand, because the outer
tank 3 is exposed to a normal- temperature environment, a

thermal- contraction difference arises between the inner
tank 2 and the outer tank 3. Therefore, a configuration is
adopted in which a width Dc of the outer tank 3 is made

larger than a width Dt of the inner tank 2 (including the
heat insulating material 24), so that an

expansion/contraction amount in the horizontal- direction of
the inner tank 2 can be absorbed by a gap AD (: Dc-Dt)
between the inner tank 2 and the outer tank 3.

100261 The size of the gap AD is appropriateJ-y set in
accordance with expansion and contractj-on amounts of the
i-nner tank 2 that are determined in accordance with
condj-tions such as the capacity and shape of the inner tank
2, the kind of liquefied gas to be stored therein, and the
structure of the outer tank 3. For example, in a case

where the size of the i-nner tank 2 reaches a maximum size
at the time of a normal temperature in an operatJ-ona1 state
of the liquefied gas tank 1-, the si-ze of the outer tank 3

can be set so that the outer tank 3 is disposed on the
inner tank 2 without a gap therebetween at the time of a

normal temperature.
10021 I A modification of the penetration portions 30 will-
now be described. A first modification that is shown in
Figure 2B is one in which the penetration porti-ons 30 are
separated from the outer tank 3. More specifical-ly, the
outer tank 3 has an opening portion 31 for inserting the
equipment 21 into the inner lank 2, a lid member 32 is
disposed on the opening portion 31, and the penetrati-on
portions 30 are disposed j-n the l-id member 32. By

separating the penetration portions 30 from the outer tank
3 in this manner, install-ation work and maintenance and the
l-ike can be easily performed. The penetration portions 30
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for the equipment 27 in the l_id member 32 are connected
thereto in an airtight manner by welding or the like. A

configuration may also be adopted in which a seal_ member

for maintaining airtightness is disposed between the lid
5 member 32 and the outer tank 3 or in the penetration

portions 30 of the l-id member 32.

t002Bl Further, depending on the stored amount of
liquefied gas in the inner tank 2 and the circumstances
regarding the use thereof, in some cases the equipment 2I

10 thermal-Iy contracts, thermal-l-y expands, or a deviation
arises with respect to j-nterval_s between a plurality of
items of the equipment 21. Therefore, a configuration may

be adopted so as to form a rimpled structure that is
capable of expanding and contracting around the equipment

15 27 in the lid member 32. fn this respect, although a case
in which a rimpled structure is formed at one part of the
l-id member 32 is il-lustrated in the drawing, al_l_ of the lid
member 32 may have a rimpled structure, and a configuration
may also be adopted that is provided with an expandabJ-e and

20 contractibl-e concavo-convex structure other than the
rimpled structure il-lustrated in the drawing.
100291 Further, a weir-l_j_ke structure 6 is disposed so as
to surround the base portions 4 on the floor surface F. A

fower end portion of the outer tank 3 is connected to the
25 weir-Iike structure 6. The outer tank 3 also has an

expansion and contraction mechanism portion 33 that is
disposed along the lower outer circumference thereof. As

shown in Figure 34, the weir-l_ike structure 6 is a metal
component that is instal-led upright on the fl-oor surface F,

30 and is fixed to the fl-oor surface F by means such as
weldj-ng or a bolt. A thick portion 34 is formed at the
lower end portion of the outer tank 3, and the expansion
and contraction mechanism portion 33 is connected between
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the weir-l-ike structure 6 and the thick portion 34. The

thick portion 34 is a component that compensates for the
fact that the thin metal plate constituting the outer tank
3 is 11abl-e to deform, and functj-ons to maintain sufficient
fastening and airtightness between the expansion and

contract j-on mechanj-sm portion 33 and the outer tank 3.

[0030] The expansion and contraction mechanism portion 33

is a fl-exible component that absorbs a movement amount of
the outer tank 3 accompanying thermal expansion or
contraction in the vertical direction (a perpendicul-ar

direction or a standing direction) and the horj-zontal-
direction of the inner tank 2. The inner tank 2 thermally
contracts or thermally expands in the horizontal direction
and the vertical direction dependj-ng on the stored amount

of liquefied gas, and the outer tank 3 is configured to be

capable of movj-ng to fol-low the thermal contraction or
thermal- expansion of the inner Lank 2. On the other hand,

to maintain airtightness, it is necessary to connect the
outer tank 3 to the weir-l-ike structure 6 that is fixed to
the ffoor surface F. Therefore, the outer tank 3 moves

rel-ative to the weir-tike structure 6 in the horizontaf
direction and vertj-cal- direction. The expansion and

contraction mechanism portion 33 is a component for
absorbing such rel-ative movement.

[0031] The expansion and contraction mechanism portion 33

is formed wj-th an airtight material and structure. For

example, a flexibl-e structure obtained by forming
chJ-oroprene rubber or natural- rubber or the l-ike 1n a
curved shape is adopted. Further, the expansion and

contraction mechanism portion 33 is fixed by a fastener
such as a bolt to the weir-l-ike structure 6 and the thi-ck
portion 34 via an O-ring 33a that maintains airtightness.
Note that a configuration may also be adopted in which the
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expansion and contraction mechanism portion 33 is fixed in
an airtight manner to the weir-l_ike structure 6 and the
thick portion 34 by welding or the l-ike. The expansion and
contraction mechanism portion 33 j_s not l_imited to the

5 configuration shown in Figure 3A and, for example, frây have
the configuration of modifications that are j-l-l-ustrated in
Figure 38 to Figure 3D.

t00321 A first modification that is il-l-ustrated in Figure
38 is one in which the expansion and contraction mechanism

10 portion 33 is constituted by an urging member 33b. More
specifically, the first modification has a configuration in
which the urging member 33b that is capable of pressing
from the inner side of the outer tank 3 to the outer side
is fixed to the weir-l_ike structure 6, and in which it is

15 possible to slide the outer tank 3 in the vertical
dj-rection by means of contact pressure between the urging
member 33b and the thick portion 34 and al_so maj_ntain
airtightness. The urging member 33b is constituted, for
example, by a curved l-eaf spring member that is made of

20 metal. A contact portion thereof may be coated with a

coating that improves the sliding properties or the
abrasion resistance thereof.
t00331 A second modification that is il_l_ustrated in
Figure 3c is one in which the expansion and contraction

25 mechanism portion 33 is constituted by a bel-l-ows member 33c.
More specifically, the second modification has a

configuration in which the bel_l_ows member 33c that is
obtained by forming a metal_ plate in a bellows shape is
connected to the weir-l_i_ke structure 6 and the thick

30 portion 34. similarÌy to the embodiment il-lustrated in
Figure 34, a confíguration may be adopted so as to arrange
an O-ring in a sandwiched condition at the connection
portions.
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[0034] A third modification that is illustrated in Figure
3D is one in which the expansion and contraction mechanism

portion 33 is constituted by a l-eaf spring member 33d.

More speci-fically, the third modification has a

configuration in which end faces of the l-eaf spring member

33d that is obtained by bending a metal plate are connected

to the weir-like structure 6 and the thick portion 34.

Simj-l-arl-y to the embodiment illustrated in Fi-gure 34, a

configuratj-on may be adopted so as to arrange an O-ring in
a sandwiched conditj-on at the connection portions. A

configuration may aJ-so be adopted in whj-ch the leaf spring
member 33d is obtained by molding chloroprene rubber or
natural rubber or the like instead of using a metal plate.
Note that, âs il-l-ustrated in the drawing, the weir-like
structure 6 and the thick portion 34 are formed in an L
shape, and each has a connection face that faces the
corresponding end face of the leaf spring member 33d.

t00351 An inert gas such as nitrogen gas may be filled
between the inner tank 2 and the outer tank 3. For example,

an inert gas can be fil-Ied into the gap between the inner
tank 2 and the outer tank 3 by connecting an inert gas
j-ntroduction pipe 6I to the weir-like structure 6 and

connecting an inert gas di-scharge pipe 35 to the outer tank
3. The inert gas has a function as a carrier gas for
pushing out moisture or aj-r that is present in the gap

between the inner tank 2 and the outer tank 3 to the
outside, and acts to expel air from the area surrounding
the inner tank 2 that stores J-iquefied gas and prevent the
occurrence of an explosì-on even in a case where líquefied
gas feaks from the inner tank 2.

t00361 Introduction of inert gas may be performed only
when instal-l-ing the liquefied gas tank 1 or may be

performed continuously. Further, by sealing the lnert gas
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in the gap between the inner tank 2 and the outer tank 3

and setting the pressure inside the outer tank 3 to a

somewhat higher pressure than the pressure of the external-
environment (for exampJ-e, atmospheric pressure) of the

5 outer tank 3, entry of moisture or air or the l-ike into the
gap can be effectively suppressed. Note that the
arrangement of the inert gas introduction pipe 6I and the
inert gas discharge pipe 35 is not l-imited to the example
illustrated in the drawings, and the j_nert gas discharge

10 pipe 35 may be arranged in a side portion of the outer tank
3 and the inert gas introduction pipe 61 may be arranged in
the outer tank 3.

[0037] Next, a liquefied gas tank according to a second
embodiment of the present invention will be described with

15 reference to Figures 4A and 48 and Figures 5A to 5C.

Figures 4A and 4B are configuration diagrams of a liquefied
gas tank according to the second embodiment of the present
invention, in which Figure 4A shows a schematic cross-
sectional- vj-ew and Figure 48 shows a top view. Figures 5A

20 to 5C are enlarged vi-ews of a portion A of the liquefied
gas tank shown in Fj_gure 4A and 48, in which Figure 5A

illustrates the second embodiment, Figure 58 il-l-ustrates a

first modification, and Figure 5C il-fustrates a second
modification. Note that components that are the same as in

25 the above described first embodiment are denoted by the
same reference characters and duplicated descriptj-ons are
omitted.
t0038l In the second embodiment and the modifications
thereof that are shown in Figures 4A and 4B and Figures 5A

30 to 5C, a coaming portion 23 is formed in the inner Lank 2.
Accordingly, the configuration is one in which the method
of connecting the inner tank 2 and the outer tank 3 is
different from the first embodiment. More specifically,
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penetration portions 22 for inserting the equipment 2I such

as piping are formed at approximateJ-y the center part of
the upper face portion 2a of the inner lank 2, and as shown

in Figure 5A the coaming portion 23 is formed along the
outer circumference of the penetration portJ-ons 22. For

exampJ-e, the coaming portion 23 is formed so as to be

approximately the same height as the heat insuJ-ating
material- 24 of the inner tank 2.

t00391 In addition, âs shown in FJ-gure 54, an edge

porti-on 31a that is bent towards the inner side is formed

in the opening portion 31 of the outer tank 3, and

positioning of the outer tank 3 is performed by inserting
the edge portion 31a along the coamj-ng portion 23 that is
formed at the outer circumference of the penetration
portions 22 of the inner tank 2. The edge portion 31a may

be inserted without any gap between the edge portion 31a

and the coaming portion 23, or may be inserted with a

certain gap therebetween. In a case where the penetration
portions 22 and the opening portion 31 are disposed over

the immobile point G, because a rel-atj-ve movement amount

between the coaming portion 23 and the outer tank 3 is not
large, the edge portion 3l-a and the coaming portion 23 may

be joined by welding or the l-ike. Note that in a case

where the outer tank 3 can be positioned by means of
another component, the edge portion 31a may be omitted.
t00401 After the heat insul-ating materiaJ- 24 is filled
into the space formed by the edge portion 31a, the lid
member 32 is disposed on the opening portion 31 and is
connected thereto in an airtight manner by welding or the
like. The penetration portions 30 for the equipment 2I in
the l-id member 32 are al-so connected in an airtight manner

by welding or the like. A configuration may also be

adopted in which a seal member for maintaining airtightness
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is disposed between the lid member 32 and the outer tank 3

or in the penetration portions 30 of the l_id member 32.
[0041] Modifications of the opening portion 31 wil_I now

be described. A first modifi-cation i-llustrated in Figure
5 58 is configured so that the space between the coami_ng

portion 23 and the outer tank 3 (edge portion 31a) is
airtightly sealed and a space incl-uding the heat insulating
material- 24 and the l-ike that is formed between the inner
tank 2 and the outer tank 3 and a space formed by the

10 opening portion 31 are separated. More specifically, a

seal member 31b may be disposed between the coaming portion
23 and the edge portion 31a, and the space between the
coaming portion 23 and the outer tank 3 may be airtightly
seal-ed by means of a fastener 31c such as a bol_t and nut,

15 and the space between the coaming portion 23 and the edge
portion 31a may be airtightly seal-ed by welding oï the like.
In this case, it is not necessary for the fid member 32 to
be airtight, and the lid member 32 is fixed to the outer
tank 3 by a simple connection method.

20 100421 A second modification shown in Figure 5C

il-fustrates a case where the opening portion 31 of the
outer tank 3 does not have the edge portion 31a. More
specifically, a tip portion of the coaming portion 23 has a

flange portion 23a whose diameter is expanded in the
25 horizontal- direction, and the outer tank 3 having the

opening portion 31 is disposed on the flange portion 23a.
According to the second modification, a configuration may

be adopted so as to airtightJ-y connect the lid member 32 to
the outer tank 3 1n a simil_ar manner to the second

30 embodiment shown in Figure 54, or a configuration may be
adopted so as to airtightly connect the outer tank 3 and
the flange portion 23a in a simil_ar manner to the first
modification shown in Figure 58.
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[0043] Next, a liquefied gas tank according to a third
embodiment of the present invention will- be described with
reference to Figures 6A and 68. Figures 6A and 6B are

views that il-lustrate a liquefied gas tank according to the
third embodlment of the present invention, in which Figure

6A il-l-ustrates a schematj-c cross-sectional- view and Figure
6B ill-ustrates a first modj-fication. Note that components

that are the same as in the above described first
embodiment are denoted by the same reference characters and

duplicated descriptions are omitted.
[0044] The third embodiment il-Iustrated in Figure 6A and

Figure 68 is one in which the equipment 21' that is inserted
into the inner tank 2 is disposed at a bottom face portion
2c of the inner Lank 2. More specificalJ-y, as shown in
Figure 6A, one part of the equipment 2I is configured to
pass through the weir-like structure 6 and be inserted into
the bottom of the inner lank 2, and thereafter pass through
the bottom face portion 2c and enter the inside of the
inner tank 2. The equipment 21, has, at an i-ntermediate
portion thereof, âD opening/cJ-osing vafve 21a that operates
to open/close the equipment 21' (piping), a connection
portion 2Ib that connects a fixed portion on the inner tank
2 side of the equipment 2L and a fixed portion of the weir-
l-ike structure 6, and a pipe expansion joint 2Ic that
absorbs a movement amount of the equipment 21' accompanying

thermal- expansion or contraction of the inner tank 2. fn
the third embodiment shown in Figure 6A, a configuration is
adopted in which the opening/closing valve 2Ia, the
connectj-on portion 27b, and the pipe expansion joint 2Lc

are arranged in that order and disposed between the inner
tank 2 and the outer tank 3. According to this
configuratj-on, the length of the equipment 2I such as

piping can be shortened, and the support structure can be
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simplified since it is not necessary for the outer tank 3

to support the equipment 2I. In addition, in a case where
the equipment 2I is fixed to the weir-like structure 6,

when instafl-ing or repJ-acing the liquefied gas tank I, the
5 fixed portion on the inner tank 2 side of the equipment 2r

and the fixed portion of the weir-l-ike structure 6 can be
connected individual-1y, and thereafter these fixed portions
can be connected to each other by means of the connection
portion 21,b.

10 [0045] In contrast, in the first modification of the
third embodiment that j_s shown in Figure 68, one part of
the equipment 2I is confJ_gured to pass through a lower
portion of the expansion and contraction mechanism portion
33 and be inserted into the bottom of the inner Lank 2, and

15 then pass through the bottom face portion 2c and enter the
inside of the inner tank 2. According to the first
modification, a configuration is adopted in which the pipe
expansion ;oint 21-c, the opening/closing val_ve 2Ia, and the
connection portion 2Lb are arranged in that order, with the

20 pipe expansion joint 21c being disposed between the inner
tank 2 and the outer tank 3, and the opening/closing valve
2ra and the connection portion 21b being disposed outside
the outer tank 3. In this case, the pipe expansion joint
2!c absorbs a movement amount of the equipment 2L

25 accompanying rel-ative movement between the inner tank 2 and
the outer tank 3. Further, in a case where the equipment
2I is fixed to the expansion and contraction mechanism
portion 33, when installing or rep]_acing the liquefied gas

tank I, work to insta]l or replace the equipment 2I can be
30 performed along with work rerating to the outer tank 3.

[0046] In the above described third embodiment and the
first modlfication thereof, the configuration of the
opening/closing val-ve 2Ia, the connection portion 2Ib, and
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the pipe expansion joint 2Ic is not l-lmited to the
configurations shown in the drawings, and the number of the
components, the position at which to dispose the equipment

2I, and the order in which the components are arranged and

the like can be appropriateJ-y changed as necessary. A

configuration may al-so be adopted in which all- of the
equipment 2I is concentrated at the bottom of the inner
tank 2. Note that, although the above description of the
third embodiment and the first modification thereof is
based on the liquefied gas tank 1 described in the first
embodiment, the third embodiment and the first modification
thereof can al-so be applied to the liquefied gas tank 1

according to other embodiments such as the second

embodiment.

[0047] Next, a method of instal-l-ing the above described
J-iquefied gas tank 1 is described with reference to Figures
7A to 7C and Figures BA and 8B. Figures 7A to 7C are views

that il-l-ustrate a method of j-nstalling the J-iquefied gas

tank according to the second embodiment that j-s il-lustrated
in Figures 4A and 48, in which Figure 7A illustrates a

foundation construction process, Figure 1B ill-ustrates an

inner tank installation process, and Figure 1C illustrates
an outer tank instal-lat j-on process. Figures 8A and 8B are

views that illustrate a modificati-on of the method of
instal-ling the J-iquefied gas tank, in which Figure BA

j-Ìl-ustrates a foundation construction process and Fiqure BB

ill-ustrates an inner and outer tank instaf l-ation process.

t00481 The foundation construction process il-l-ustrated in
Figure 7A is a process for install-ing the base portions 4

and the weir-like structure 6 on the fl-oor surface F. The

j-nner tank lnstal-Iation process illustrated in Figure 1B is
a process for instal-fing the inner tank 2 on the base

portions 4. More specifically, the support blocks 5 are
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locked to the underside of the inner lank 2, and the
support bl-ocks 5 are pl_aced on the base portions 4. The

outer tank install-ation process illustrated in Figure 1C is
a process for covering the outer tank 3 over the inner tank

5 2 and connecting the outer tank 3 to the weir-like
structure 6. More specificalJ_y, the outer tank 3 is
covered over the inner tank 2 so that the cei]-ing portion
3a of the outer tank 3 is supported by the upper face
portion 2a of the inner Lank 2, and the outer tank 3 is

10 fixed to the weir-like structure 6 by connecting the thick
portion 34 at the l-ower end portion of the outer tank 3 and
the weir-like structure 6 by means of the expansion and
contraction mechanism portion 33. Thereafter, the
equj-pment 2I is inserted into the inside of the inner tank

15 2 and fitted, and the l-id member 32 is connected to the
outer tank 3 by passing the equipment 2r through the lid
member 32. Loading equipment such as a crane is used to
transport and move the inner Lank 2, the outer tank 3, the
equipment 21, and the l_ike. Note that f itting of the

20 equipment 27 may be performed before insta]-ling the inner
tank 2 on the base portions 4, or may be performed before
mounting the outer tank 3. Further, the expansion and
contraction mechanism portion 33 may be instal_l_ed at the
thick portion 34 of the outer tank 3 before mounting the

25 outer tank 3.

[0049] The outer tank 3 and the inner tank 2 can be
easily moved from the base portions 4 by detaching the
expansion and contracti-on mechani-sm portion 33. That is,
the inner tank 2 and the outer tank 3 are configured to be

30 attachabl-e to and detachable from the fl-oor surface E, and
the inner tank 2 and the outer tank 3 are each configured
to be replaceable. Accordingry, even in a case where there
is no remaining J-iquefied gas stored in the inner Lank 2,
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J-iquefied gas to be used as fuel- can be replenished by

mereJ-y repJ-acing the inner |uank 2. Further, it is possible
to fill liquefied gas j-nto the inner tank 2 in advance at a

factory or a storage depot or the l-ike and transport the
inner tank 2 using a vehj-cle or the l-ike, and thus the
liquefied gas tank 1 can be easily instal-l-ed even at a

l-ocation that is far from a storage depot.

t00501 The modification of the method of instal-ling the
liquefied gas tank 1 that is il-l-ustrated in Figures BA and

BB is one in which the outer tank 3 is covered over the
inner tank 2 beforehand, and thereafter the inner tank 2

and the outer tank 3 are placed in that state on the base

portions 4. A foundat j-on construction process ill-ustrated
in Figure 8A is a process for instal-ling the base portions
4 and the weir-l-ike structure 6 on the fl-oor surface F. In
the inner and outer tank instal-lation process shown in
Figure BB, an assembly formed by covering the outer tank 3

over the inner tank 2 and connecting the equipment 2L and

the l-ike thereto that i-s constructed in advance at a

factory or a storage depot or the l-ike is placed on the
base portions 4. A configuration is adopted so that the
expansion and contraction mechanism portion 33 connects the
thick portion 34 of the outer tank 3 and the weir-l-ike
structure 6. According to this method al-so, the inner tank
2 and the outer tank 3 can be configured to be attachabl-e
to and detachabl-e from the floor surface F. Further, the
expansion and contraction mechanism portion 33 may be

instalfed at the thick portion 34 of the outer tank 3

before placing the inner and outer tank assembly on the
base portions 4.

t00511 According to the above described liquefied gas

tank l- of the present embodiment, by configuring the inner
tank 2 so as to capable of seff-standing with respect to
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the fl-oor surface F and causing the inner tank 2 to support
the outer tank 3, the structure of the outer tank 3 can be
simplifj-ed, the install-ation area can be reduced, and costs
can be l-owered. rn addition, by configuring the outer tank

5 3 to be capable of movj_ng horizontally and capable of
moving in the vertical- direction relative to the inner tank
2, even when liquefied gas such as LNG is stored in the
inner tank 2, the inner tank 2 can be protected from the
externaf environment while al_J_owing expansion and

10 contraction (thermal expansion and thermal contraction) of
the inner tank 2 that is caused thereby. Further, by
adopting a simple structure, j-nstall-ation or replacement of
the liquefied gas tank 1 can be easiry performed, and even
in a case where J-iquefied gas is used as fuel,

15 replenishment of the fuel can be quickty performed.
[0052] rn particular, even at a remote rocation that does
not have a depot that accepts LNG or at an area (exposed
part) that is not surrounded by a hul-l- construction or the
l-ike such as an area on the deck of a ship or a floating

20 structure, a liquefied gas tank can be easiJ-y instalred,
and liquefied gas can be used as fuel_ for generating
electric power or as a propellant.
[0053] Next, the llquefied gas tank 1 according to other
embodiments of the present invention is described referring

25 to Figures 9 to 11. Figures 9A to 9c are schematic cross-
sectj-onal- views that il_lustrate liquefied gas tanks
according to other embodiments of the present invention, in
which Figure 9A ill-ustrates a fourth embodiment, Figure 9B

illustrates a fifth embodiment, and Figure 9C il-l-ustrates a

30 sixth embodiment. Figures 104 to 10D are dj_agrams
illustrating the structure of a liquefj_ed gas tank
according to a seventh embodiment of the present invention,
in whj-ch Figure 104 shows a schematic cross-sectional view,
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Figure 108 shows a diagram that il-l-ustrates the structure
of the outer tank wal-I surface, FJ-gure 10C illustrates a

first modification of the structure of the outer tank wall-

surface, and Figure 10D illustrates a second modification
of the structure of the outer tank waII surface. Figures
114 and 118 are configuration diagrams of a liquefied gas

tank accordj-ng to an eighth embodiment of the present
invention, in which Figure 114 shows a schematic cross-
sectional- vj-ew and Figure 1l-B shows a side view. Note that
components that are the same as in the above descrj-bed

first embodiment or second embodiment are denoted by the
same reference characters and duplicated descri-ptj-ons are

omitted.
[0054] The liquefied gas tank 1 according to the fourth
embodiment that is il-l-ustrated in Figure 9A is one in which

an penetration portion for the equipment 2I is formed in a

dome structure. More specif icalJ-y, the f ourth embodj-ment

has a structure in which the coamJ-ng portion 23 that j-s

formed in the inner tank 2 is caused to protrude further
upward than the ceiling portion 3a of the outer tank 3. As

shown in the drawing, the l-id member 32 may have a convex

portion that covers the opening portion 3I, or may be a

fl-at shape that covers only the upper face portion of the

coaming portion 23. The penetration portion for the
equipment 2I in the inner tank 2 and outer tank 3, for
example, has the same configuration as the confJ-guration
shown in Figure 5A to Figure 5C. Note that although the
fourth embodiment that is il-Iustrated in the drawing is
based on the second embodiment, a simj-l-ar configuration can

afso be applied with respect to the first embodj-ment.

t00551 The J-iquefied gas tank 1 according to the fifth
embodiment that is illustrated in Figure 98 is one in which

an el-astic body 7 is disposed between the j-nner tank 2 and
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the outer tank 3. The el-astic body 7 is a component that
suppresses movement of the outer tank 3 by transmitting an
external- force that acts on the outer tank 3 due to wind
pressure or the l_ike to the inner tank 2. More

5 specificalJ-y, a plurality of the el_astic bodies 7 are
disposed between side portions 2b of the inner tank 2 and
side portions 3b of the outer tank 3, and are configured so
as to urge the outer tank 3 in the horizontal direction.
Components of vari_ous forms such as a coil_ed spring, a

10 rubber member, or a hydrauJ-ic damper can be used as the
el-astic body 7. Note that although the fifth embodiment
that is il-rustrated in the drawing is based on the second
embodiment, a simil-ar configuration can al_so be appJ_ied
with respect to the first embodiment.

15 t00561 The liquefied gas tank 1 according to the sixth
embodlment that is il-l-ustrated in Fj-gure 9C is one in which
the entj-re surface of the inner tank 2 is covered by the
outer tank 3. More specifically, a configuration is
adopted so as to cover the bottom face portion 2c of the

20 inner tank 2 with a bottom face portion 3c of the outer
tank 3. At such time, the bottom face portion 3c of the
outer tank 3 is disposed so as to avoid the support bl-ocks
5, and may be configured so as to be capable of sliding in
the vertical- direction along the support blocks 5. A sear-

25 member may be disposed between the support bl-ocks 5 and the
bottom face portion 3c of the outer tank 3, and a
configurati-on may also be adopted so as to supply an inert
gas from the inert gas introductlon pipe 6I into the gap

between the inner tank 2 and the outer tank 3 to achieve a

30 pressurized state therein. rn the sixth embodiment, the
weir-l-ike structure 6 can be omitted. Note that although
the sixth embodlment that is illustrated in the drawing is
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based on the second embodiment, a similar configuration can

al-so be applied with respect to the first embodiment.

t00571 Further, a configuration may also be adopted in
which the outer tank 3 is constituted by al-uminum tape for
moisture prevention instead of a thin metal- plate. Because

the alumj-num tape has adhesiveness, according to this
configuration the outer tank 3 is directly attached to the
external surface of the inner tank 2. At such time, it is
good to provide the al-uminum tape with a moderate amount of
sl-ack so that the al-uminum tape can change shape in
response to expansi-on and contract j-on of the inner tank 2.

t0058l The liquefied gas tank 1 according to the seventh
embodiment that is ill-ustrated in Figure 104 is one j-n

which, with respect to the sixth embodiment iÌlustrated in
Figure 9C, the side portions 3b and the bottom face portion
3c of the outer tank 3 are formed i-n a structure such that
the wal-l- surfaces themsel-ves are capable of expanding and

contracting. More specifically, as shown in Figure 108,

the wal-l surface constituting the side portions 3b and the
bottom face portion 3c of the outer tank 3 has a rimpled
structure in which a plurality of minute concavities and

convexities are formed in succession. Note that in the
respective drawings of Figure 108 to Figure 10D, the upper
section shows a plan view and the l-ower section shows a

cross-sectional view.

t00591 Furthermore, âs shown j-n Figure 10C, a waf f
surface constituting the side portions 3b and the bottom
face portion 3c of the outer tank 3 may be a lattice-like
structure in which groove portions are formed at regular
interval-s in the horizontal- direction and vertical-
direction, or as shown in Figure 10D, may be a diamond-cut
structure in which a concavo-convex face of a predetermlned
shape is formed over the entire surface. In each of these
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configurations, the wal-l- surfaces constituting the side
portions 3b and the bottom face portion 3c of the outer
tank 3 are capable of expanding and contracting in the
horizontal direction and vertical direction, and can absorb

5 a difference j-n an expansion/contraction amount with
respect to the inner tank 2. Note that a configuration may

al-so be adopted in which the expansion/contraction
structure shown in any of Figure 10B to Fi_gure 10D is
applied to the ceiling portion 3a of the outer tank 3.

10 Furthermore, the expansion/contraction structures shown in
Figure 108 to Figure 10D may also be applied to the side
porti-ons 3b of the outer tank 3 and the ceiling portion 3a

of the outer tank 3 according to the first to fifth
embodiments.

15 [0060] The J-iquefied gas tank 1 according to an eighth
embodiment that is il-l-ustrated in Figure 114 and Figure 118
is one in which the inner tank 2 is constructed in a

cylindrical shape. i¡rlhen importance is placed on storage
efficiency, it is preferable to make the inner tank 2 a

20 rectangular shape as shown in Figure 1. On the other hand,
when importance is placed on the pressure-resistance
performance of the inner Lank 2, the inner tank 2 may be

made a cylindrical shape as shown in Figure 114 and Figure
11B. Vrlhen the inner tank 2 is made a cylindrical shape,

25 the ceiling portion 3a of the outer tank 3 can be formed in
a curved shape along the upper face portion 2a of the inner
Lank 2, and the l-id member 32 can al_so be f ormed in a

curved shape that folfows the shape of the ceiling portion
3a of the outer tank 3. Note that the cross-sectional

30 shape of the inner tank 2 is not limited to the circular
shape shown in the drawing, and may also be an elliptical
shape.
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t00611 In the first embodiment to eighth embodiment that
are described above, when J-j-quefied gas is used as a fue1,
the capacity of the inner tank 2 is, for example, a sj-ze of
approximately 5OO to 5O0O m3, and by making the structure
of the liquefied gas tank 1 (in particuJ-ar, the outer tank
3) a simple structure it is possibJ-e to save space.

AccordingJ-y, the liquefied gas tank 1 can be easily
instal-led even in a comparatively narrow space in a part of
a f actory or on the deck of a hul-l- or the l-ike. In
particular, when instal-ling the liquefied gas tank 1 on the
deck of a hull-, because the visibility wil-l- be obstructed
if the J-iquefied gas tank 1 is constructed with a l-arge

height, a configuration may be adopted in which the inner
tank 2 ís formed in a substantially tabular rectangular
shape with a J-ow height, or is formed in a cylindricaL
shape that is laid onto its side as in the eighth
embodiment, or in a shape obtained by forming a cylindrical
shape into a ffat shape. Note that the shapes of the inner
tank 2 and the outer tank 3 are not limited to the shapes

described above, and the inner tank 2 and the outer tank 3

can loe formed in various shapes, such as a polygonal cross-
sectional shape and a concavo-convex cross-sectional shape,

in accordance with the instal-lation area and the
instal-lation space.

100621 The present inventj-on is not limited to the above

described embodiments, and naturally various modifications
can be made without departing from the spirj-t and scope of
the present invention, such as that the present invention
can al-so be applied to liquefied gas (for example, LPG)

other than LNG (Ìiquefied natural 9as), and that the first
embodiment to eighth embodíment can be suitably combined

and used.
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Reference Signs List

Liquefied gas tank
Inner tank
Upper face portion
Outer tank
Base portion
Support bfock
Weir-like structure
El-astic body
Equipment

Penetration portion
Opening portion
Lid member

Expansi-on and contraction mechanism portion

t00631

1

2

¿d

3

4

5

6

1

2I
30

31

32

33
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Cl-aims

IClaim 1- ]

A liquefied gas tank for storing liquefied gas,

comprising:
an j-nner tank that stores the J-iquefied gas and is

disposed so as to be capable of sel-f-standing on a fl-oor
surface; and

an outer tank that is covered over the inner tank
and is supported by an upper face portj-on of the i-nner
tank;

wherein the outer tank is configured to be capabJ-e

of sJ-iding on the upper face portion of the inner tank in
response to expansion and contraction in a horizontal-
direction of the inner tank and to be capabJ-e of moving in
response to expansion and contraction in a vertical-
direction of the inner tank.
IC]-aim 2l

The liquefied gas tank according to claim 1,

wherein the outer tank comprises an expansion and

contraction mechanism portion that is disposed along a

lower outer circumference thereof , or a wal-l- surface
thereof is itsel-f formed as a structure that is capabJ-e of
expanding and contracting.
IClaim 3 ]

The liquefied gas tank accordj-ng to claim 1,

wherein the inner tank and the outer tank are configured to
be attachable to and detachable from the fl-oor surface, and

the inner tank or the outer tank is configured to be

repJ-aceable.

IClaim 4 ]

The liquefied gas tank according to claim 1,

wherein a base portion that supports the inner tank is
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disposed on the fl-oor surface, and a support bl-ock is
disposed between the base portion and the inner tank.
IClaim 5 ]

The liquefied gas tank according to cJ-aim 4,

wherej-n a weir-like structure is disposed on the fl-oor
surface so as to surround the base portj-on, and the outer
tank is connected to the weir-l-ike structure.
IClaim 6]

The liquefied gas tank accordj-ng to claim 1,

wherein the outer tank comprises a penetration portion for
inserting equipment into the inner tank, and a lid member

is disposed on the penetration portion.
lClalm 7l

The liquefied gas tank according to claim 1,

wherein equipment that is inserted into the j-nner tank is
disposed at a bottom face portion of the inner tank.
IClaim I ]

The J-iquefied gas tank according to claim 1,

wherein an inert gas is filled between the inner tank and
the outer tank.
IClaim 9]

The J-iquefied gas tank according to claim 1,

wherein an elastic body is disposed between the inner tank
and the outer tank.
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