1 DESCRIPTION Title of Invention: LNG Tank Mounted on LNG Ship and
Met hod of Manufacturing the Sane 5 Technical Field [0001] The
present invention relates to a LNG tank for storing LNG (liquefied
natural gas), and is one that can be ingtalled in, to say nothing of
an ordinary LNG carrier, a barge in a LNG FPSO (Floating Production,
10 Storage and O f-Loadi ng systentglgsJ (ANLNG | i quefaction plant
I's nmounted on the barge and in a oatl ng Storage and
Re-gasification Unit) in which a re-gasification plant is m)unted on

t he barge and can be used f§ LNG stgrage. Back rt 15[
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spheri gal Tteghkided FaeREl f - supporting spherical tank made of an

al um num al | oy E‘E&? supported in a 20 hold fornmed by a double hull,
via a skirt ext HS fromits equatorial portion. A thernal
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spherical shape, as a dlsa vant age o not
capabl e ofligasfied rmtam‘lfga’s) ). eatd tlarainevﬂdam mancoapastalleeé inpto isaysnczthmg of
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used for LNG storage.
Background Art
15 [0002]

Types of tank structures of conventional LNG ships are roughly
divided into a self-supporting spherical tank, a self-supporting prismatic tank
(SPB) type, and a membrane tank. An independent spherical tank is a self-
supporting spherical tank made of an aluminum alloy and is supported in a

20 hold formed by a double hull, via a skirt extending from its equatorial
portion. A thermal insulation work is done on an outer surface of the tank.
Due to its spherical shape, the spherical tank has a disadvantage of not being
capable of having a sufficient tank volume comparable to the size of the hull.
The tank of this type little suffers damage even when its cargo sloshes at the
25  time of heavy weather.

[0003]

The self-supporting prismatic tank is one in which a prismatic tank is
housed in a hold having a double hull structure. A cold insulator is provided
on an outer surface of the prismatic tank made of an aluminum alloy.

30 Strength members for the prismatic tank are provided on an inner side of the
tank. This type requires void space between the prismatic tank and an inner
hull, which accordingly reduces volumetric efficiency of the tank. On the



tank. This type requires void space between the prismatic tank and an
i nner hull, which accordingly reduces volunetric efficiency of the
tank On the 2 other hand, having the strength nenbers inside the
tank, it has an advantage that sloshinggof a Iiquid cargo does not
easily occur. [0004] Next, regarding the nmenbrane type, on an inner
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tank, andweorkedn pasiduanr theedveldidg rm‘.hﬂneannembeams ag lomdnphcabedi anérit
surface of the co t ai ner. fgxetggth merrbers are attached on an outer

surface ofCYHECHR @’Pr&lﬂeél HNCEODy reinforce the prismatic
tank. Afte nmounted in the hold, the strength nenbers
St i :

are connecte Therefore, a characteristic lies in that
t he wei ghfleochnicaliRfobiemar go is not supported only by the prismatic

15 [0005]

It is an object of this invention to provide a LNG tank mounted on a
LNG carrier or a LNG barge, the LNG tank not easily suffering damage by
sloshing of a liquid cargo at the time of heavy weather and in addition
capable of being constructed in a short construction period.

20 Means for Solving the Problem

[0006]

According to the LNG tank of this invention, the LNG tank
assembled on land is mounted and fixed in a hold having a double hull
structure. This LNG tank has a prismatic tank, and a heat insulator and a

25 membrane are attached on an inner surface of the container. Strength
members are attached on an outer surface of the prismatic tank in advance to
reinforce the prismatic tank. After the LNG tank is mounted in the hold, the
strength members are connected to the hull. Therefore, a characteristic lies
in that the weight of a liquid cargo is not supported only by the prismatic

30 tank but is supported by the prismatic tank and the hull structure together.

[0007]

In this LNG ship, the heat insulation and membrane work of the LNG



30 tank but is supported by the prismatic tank and the hull structure
together. [0007] In this LNG ship, the heat insulation and nenbrane
work of the LNG 3 tank can be done on | and, which can greatly
shorten a construction period for building the LNG ship as conpared
wi th conventional nmethods. Further, arranging the LNG tanks in two

cach of |t ha e s R (i i 35 Sap et SBHED A FOT RS BBrg for
of sl oshi bgiiihgi kel IN@ritdp desompurednwith Boavemdondlof8hods. Further,
[Fig. 1] is a crfoss section of a center portion of a hull of a LNG

shi p. [Fi gITanging t&tehBNGomrgﬂs i e dwesi shahe held sedugss Henagsa of a

portion o I i he hi |19 - hS 0
section o:lloﬂ’%@ﬁ@ngﬁssp%é;cﬂo noggﬁtcﬁebﬁlt}ﬁ I()I?IGt h@l%Néﬁslhl ph\%%%c éffg:ct of
under gonghaldebithe.occurrencefdfslodlinigsdidfienhiss section of a center
portion of a hull of .a LNG ship show ng another exanple. 15[Fig. 5]

i s a cros®rselcbeseripfion oddArawingsrtion of a hull of a LNG ship
remdeledfromm@%i and ore carrier. [Fig. 6] is a
cross-sectional of a center portion of a hull of a LNG ship

showi ng still afBighdr] iexarpke sef¥on oif pt ¢amenporihiodt aenils o2 @[IONQPShip.
[Fig. 2] is a horizontal cross-sectional view of the center portion of

10 the hull of the LNG ship.

[Fig. 3] is a cross section of the center portion of the hull of the LNG
ship which is under construction.

[Fig. 4] is a cross section of a center portion of a hull of a LNG ship
showing another example.

15 [Fig. 5] is a cross section of a center portion of a hull of a LNG ship
remodeled from an oil and ore carrier.

[Fig. 6] is a cross-sectional view of a center portion of a hull of a
LNG ship showing still another example.
Description of Embodiments

20 [0009]

As shown in Fig. 3, this LNG carrier has a double hull structure, and
a hold 2 is formed, being surrounded by an inner hull 1 (that is, an inner
bottom la and longitudinal bulkheads 1b). Space between the inner hull 1
and a shell plate 3 is used as a ballast tank 4.

25 NG tanks 5 assembled on land in advance are mounted in each of
these holds 2. The smaller a tank of this type, the more easily it is mounted
on the ship, and therefore, in this embodiment, four small LNG tanks 5 are
‘mounted in each of the holds 2 as shown in Fig. 1 and Fig. 2. Further, when
the tank is small, its horizontal cross sectional area becomes small, which has

30 a merit that a phenomenon that a liquid cargo violently sloshes in the tank
(sloshing) at the time of heavy weather does not easily occur and damage to

a cold insulator on an inner surface of the tank is reduced.



As shown in Fig. 3, this LNG carrier has a double hull structure, and
a hold 2 is fornmed, being surrounded by an inner hull 1 (that is, an

i nner bottom|la and | ongitudi nal bul kheads | b). Space between the
inner hull 1 and a shell plate 3 is used as a ballast tank 4. 25LNG
tanks 5 assenbled on land in advance are nounted in each of these

hol ds 2. The s gbfﬁ]a tank of this type, the nore easily it is
nount ed on the I'p,” and therefore, in this enbodi nent, four snal

LNG tanks 5 areTheubMNG fanksa§leach irvdudeladpridnesics tumkn 6, mrFihost anter

Fig. 2. Further, wh the tank_i ['1, .its hari t )
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20 6 does not come into direct contact with the liquid cargo (LNG) and thus
need not be made of a cryogenic material such as an aluminum alloy and can
be a steel tank.
[0012]
The LNG tank 5 assembled on land is lifted up by a crane and is
25 mounted on the main ship in a manner that it is hung down into the hold 2
(Fig. 3). Strength members 11 are welded to the inner bottom la and the
longitudinal bulkheads 1b in the hold in advance, and the strength members
9 attached on the outer surfaces of the LNG tank 5 are welded to these
strength members in an overlapping manner or in an abutting manner.
30 Further, as shown in Fig. 2, strength members 11 are attached in advance
also on transfer bulkheads 12 each separating the hold 2 and the hold 2, and

the strength members 9 attached on a front surface or a rear surface of the



(Fig. 3). Strength menbers 11 are welded to the inner bottomla and
t he | ongi tudi nal bul kheads Ib in the hold in advance, and the

strength nenbers 9 attached on the outer surfaces of the LNG tank 5
are wel ded to these strength nenbers insan overl appi ng manner or in
an abutting manner 30 Further, as shown in Fig. 2, strength nenbers

11 are at '
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tanks 5 are agj acent to each other, ength nmenbers 9 are 20

nmut ual | y congiradtiorcoshat strength unity is similarly nmaintained.
Since the LNG tﬁ&ﬁﬁﬁf this ship each are not a conpletely

i ndepthdent tan escri bed above, the prismatic tanks 6 need not
have strength a i ; f f ' - i

prismatic i ndepserrlll?e@? s@?ﬁﬁ:%hk@ 6 bF%héAr? %@@%ﬁeﬁﬁgﬁnttﬁ F“r%g%g% e{éﬁl& CLOI{llgled
tanks 5 i to thedbubte-bullsstfuctusheis the aFesgthemendaard 914 1i 1 4fi$ inxatharpso

close t hetl‘tlaotp&eoil\tlaetat&rs]kg a(rgiﬁ'fm?}) 'subgggt%h by the hull. Further, at places
where the tanks 5 are adjacent to each other, the strength members 9 are

20 mutually coupled, so that strength unity is similarly maintained. Since the
LNG tanks of this ship each are not a completely independent tank as
described above, the prismatic tanks 6 need not have strength as high as that
of the aforesaid self-supporting prismatic independent tank.

After the mounting of the LNG tanks 5 in the hold 2 is finished, a

25 steel board 14 is affixed to close the tops of the tanks (Fig. 3).

[0014]

Fig. 4 shows a case where the ILNG tanks 5 are housed in the hold 2
in one line, which is a structure suitable for a relatively small ship.

[0015]

30 The tank structures described above are also applicable when an
existing ship is remodeled into a LNG ship. In this case, it is possible to
fabricate and prepare the LNG tank 5 that is to be mounted on a main ship,



Fig. 4 shows a case where the LNG tanks 5 are housed in the hold 2 in
one line, which is a structure suitable for a relatively small ship.

[ 0015] 30The tank structures descri bed above are al so applicabl e when
an existing ship is renodeled into a LNg ship. In this case, it is
possible to fabricate and prepare the LNG tank 5 that is to be

dock for ERCR FRkR BrioRs the B cn®Es M doLR LT ReaBhofliRl Suld fhis

capabl e ohagr@ahayassistiensNbeing angiable tofopraaelyi gtoftenirigia construction
renodel i ng. [0016] . 5An exanple of a ship easily renodeled into a LNG
ship i s afesod ioarthegemydednei | and ore carrier. Fi g. 5 shows a case
where the oil aE@O% carrier is renodel ed, and an ore hold forned
between left and’f t longitudinal bul kheads 15, 15 is used as a

hold 1§ as it in andnipletdf ahshig é4silys evmioaelddNentoankENE ghap is an ore
exanple, totally four_in two col ums_and_t rows, 10 are arranged
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prismatic. tank 8 re not 20 con ted to an inner hull 1 but are

separ at ed "EFer Ehe tchway 1%10&\%32]; €he cold heat of a LNG tank from
nmovi ng di rectly[@@l-;]he inner hull 1 through the strength nenbers 9.

I nstead, alnost*in tthe same manner as in the case of a

sel f - suppor ti nglpthe abbie-ddséribedkstoictanesSHHgt oo, Feg. B0t therspacds bh are
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tank in a horizo _direction. ese support ocks 20,
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strength members 9 attached on outer surfaces of a prismatic tank 6 are not
20 connected to an inner hull 1 but are separated therefrom. This prevents the
cold heat of a LNG tank from moving directly to the inner hull 1 through the
strength members 9. Instead, almost in the same manner as in the case of a
self-supporting prismatic LNG tank of an SPB type, a bottom portion of the
tank is supported by lower portion support blocks 20 and further, an upper
25 portion of the tank is supported by upper portion support blocks 21 in order
to prevent the displacement of the tank in a horizontal direction. As these
support blocks 20, 21, materials having a good heat insulating property, for
example, a wood or the like is usable. This makes it further difficult for the
inner hull 1 to be influenced by the low temperature from the LNG tank and
30 widens a range where high-tension steel is usable.
Brief Description of Reference
[0018]



30 widens a range where high-tension steel is usable. Brief
Description of Reference [0018] 1linner hull 2hold 5LNG tank
6prismatic tank 57col d insul ator 8nenbrane 9strength nenber
li1strength nenber 13space 10 8 CLAIMS 7
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LNG tank
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cold insulator
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[Claim1] A LNG ship conprising: LNG tanks installed in a

hol d havi ng a double hull structure, with 5 space bei ng provided

bet ween the LNG tanks and an inner hull, the LNG ship being
characterized in that: t he tanks gach have a prismatic tank, an
inner surface of the prismatic tank being covered by a cold insul ator
and a nenbrane provided on the cold b]\_%liﬁgor; and this prismatic
tank has a strength nenber for reinforcement on 10 an outer surface,
the strength nmenber being coupled to this inner hull. [Caim?2]The
LNG ship according to claim1l, wherein the liquefied natural gas
tanks arelChamlled i A NG ShigcenqyiEngbei ng arranged fromleft to

first stop of aboubidiny Boperaf HoAfihaling;s SOuBIF L SRHCHre, Wieh

strength gpatebeimy ;gfcﬁiidédrbaeweeh the [N Gaelakd and an inreerdadhnd step of
formng a LNG t ank provi di ng heat .i nsul ?ﬁi on |layer on an inner
surface of the ph¢ ISP bekg rbaracdenized IyMaty covering a surface

o 2 et b S dAHEKa s BB 0Pl ER e prsmaic
st ruct ur etaoeing covearddoby alcetidnsofatpoand agmehtbrahe providedeohehe cold
315 t ? ﬁgegh%&&lgérﬂ)% rthissulglfiggl%ti%ftahﬂihsaspaf gtigﬁéghcﬁeam%ert%r%QiA o?c(:aermgrlftl cl)n
10  an outer surface, the strength member being coupled to this inner hull.
[Claim 2] The LNG ship according to claim 1, wherein the liquefied
natural gas tanks are installed in the single hold, being arranged from left to
right.
[Claim 3] A method of manufacturing a LNG ship comprising:
15 a first step of assembling a prismatic tank on whose outer surface a
strength member for reinforcement is attached;
a second step of forming a LNG tank by providing a heat insulation
layer on an inner surface of the prismatic tank and liquid-tightly covering a
surface of the heat insulation layer by a membrane;
20 a third step of mounting this LNG tank in a hold surrounded by a
double hull structure; and
a fourth step of joining the strength member attached on the outer

surface of this prismatic tank to an inner hull of the ship.
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