[DESCRIPTION] [Invention Title] FLOATING STRUCTURE WITH A FUEL GAS TANK [Technical
Field] The present invention relates to a floating structure with a fuel gas tank, and more
particularly, to a floating structure with a fuel gas tank for storing a gaseous fuel fed to a dual fuel
propulsion system disposed under a cabin area. [Background Art] Generally, various ships such
as a bulk carrier, a container ship, a passenger ship, or the like, have employed a fuel supply system
using heavy oil (HFO or MDO) for example, bunker C oil, which is a liquid fuel, as propulsion fuel.

In the existirt%glseéﬁg%/os&/gtem, if heavy oil, or the like, used as fuel combusts, the results from the
combustion causes serious environmental pollution due to various harmful substances included in the

exhaust gasy Since ngr}n Qtf?rpreventing environmental pollution is increasingly regulated

nve . . . .
throughout the whole worl ) regl.ﬁatlons for a propulsion apparatus using heavy oil as
FLOATING STRUCTURE WITH A FUEL GAS TANK

[Technical Field]

The present invention relates to a flcating structure
with a fuel gas tank, and more particularly, teo a flcating
structure with a fuel gas tank for storing a gasecus fuel
fed tc a dual fuel propulsion system disposed under a cabin

areda.

[Background Art]

Generally, various ships such as a bulk carrier, a
container ship, a passenger ship, or the 1like, have
employed a fuel supply system using heavy 011 (HFO or MDO]
for example, bunker C oil, which is a liguid fuel, as
propulsion fuel.

In the existing fuel supply system, 1f heavy c¢il, or
the l1ike, used as fuel combusts, the results from the
combusticon causes sericus environmental pollution due to
various harmful substances included in the exhaust gas.
Since a demand for preventing environmental pellution is
increasingly regulated throughout the whole worlid,

regulations for a propulsion apparatus using heavy o1l as



fuel oil have correspondingly been reinforced. As a result, costs have been increasingly increased in
order to meet these regulations. In addition, when oil prices have considerably increased due to
factors such as depletion of fossil fuel, localized unrest, or the like, several operational problems such
as the rapid increase of fuel expenses of a ship using heavy oil as fuel, etc., are caused.

Therefore, research into a fuel supply system, etc., using clean fuel such as LNG (or, LPG, CNG,
DME, etc.), that is a liquefied or gaseous fuel without using heavy oil (or, MDO) or using the minimum

amount of Qea\iy oil, as uel oil for various s(pi%s but mainly usi.nrgfLNG r, LEG, CNG, DME, etc.) as
S S 5 gorresgon 1 glg been r%f orce S'.2 reS% bl .
fuel when heavy oi l(or ) becomes expensive or standards required Tor envirorimeéntal protection

are increased, and gnly use heavy olil (or MDC()g%JWhen heavy oil orMDC%)i cheap. or gigonmental
standards &re gés glegz(rri%teeﬁ S bégﬁ( rccé)%tslr%ﬁl ley c%rﬁl%ﬁgt%é%?%is%?osurre%f{ec%pﬁicﬁ%roblem]

The presengﬁ%vseentignilﬁlf abce.erhrygde in an effort to provide a floating structure with a fuel gas tank

having advantages o? merﬁﬁ/ using a space by disposing a fuel

In addition, when o©il ©prices have considerably
increased due to factors such as depletion of fossil fuel,
localized unrest, or the like, several operational problems
such as the rapid increase of fuel expenses of a ship using
heavy oil as fuel, etc., are caused.

Therefore, research into a fuel supply system, etc.,
using clean fuel such as LNG {or, LPG, CNG, DME, etc.),
that is a liquefied or gaseous fuel without using heavy oil
{or, MDO) or using the minimum amount of heavy cil as fuel
oil for various ships, but mainly using LNG (or, LPG, CNG,
DME, etc.) as fuel when heavy o0il {or MDO) becomes
expensive or standards regquired for anvironmental
protection are increased, and only use heavy oil (cr, MDO)
when heavy oil {or MDO} is cheap or envircnmental standards

are less restricted has been continucusly conducted.

[Disclosure]
[Technical Problem]
The present inventicn has been made in an effort to
provide a flecating structure with a fuel gas tank having

advantages of efficiently using a space by disposing a fuel



gas tank for storing a gaseous fuel to be fed to a dual fuel propulsion system disposed under a cabin
area. [Advantageous Effects] According to the present invention, the floating structure with the fuel
gas tank for storing a gaseous fuel supplied to the dual fuel propulsion system disposed under the
cabin area is provided. As a result, according to the floating structure and according to the present
invention, it is possible to efficiently use the space in the hull and over the upper deck. [Description of
Drawings] FIG. 1 is a side cross-sectional view schematically showing a floating structure with a

dual fuel progulslog %vs m according fo an exemplary embodiment of the present invention; FIG.

. . 3 Il r. s 1 .d us =1, . .
2 is a side Gross-sectional View ¢ emgatlcallg showing a tloating structure with a dual fuel propulsion

system accauding fo another gxemplarenbodinen of tyeresent iyendon,, - FIG.3 is a diagrarm
for explaining a r?T%thc?dl or a |t|o%1ﬁy mounting another type of fuel tank in a
[Advantagecus Effects]

According te the present invention, the floating
structure with the fuel gas tank for storing a gaseous fuel
supplied to the dual fuel propulsion system disposed under
the cabin area 1s provided.

As a result, according to the floating structure and
according to the present invention, 1t is possible to
efficiently use the space in the hull and over the upper

deck.

[Description of Drawingsl

FIG. 1 is a side cross-secticnal view schematically
showing a floating structure with a dual fuel propulsion
system according to an exemplary embodiment of the present
invention;

FIG. 2 1s a side cross-—-sectional view schematically
showing a floating structure with a dual fuel propulsion
system according to another exemplary embodiment of the
present invention;

FIG. 3 is a diagram for explaining a method for

additionally mounting another type of fuel tank in a



floating structure designed and built to have only one type of a fuel tank; FIG. 4 is a side
cross-sectional view schematically showing a floating structure with a dual fuel propulsion system
according to another exemplary embodiment of the present invention; FIG. 5 is a diagram for
explaining a concept selectively receiving different types of fuel in the same space according to the

present invention;

FIG. 6 is a side view schematically showing a floating structure when a fuel gas

tank is disposed under a cabin area; FIG. 7 is a magnified view of a major part of FIG. 6; FIG. 8is
a side wew&ccglaearnlg}té:ag)éggg\%ngea Qo%ti%gt u%tg&e %’Qeﬂt?%g %asv;[aangnliglscpggeg&lrgger a freight

loading area; an

iS a'magnified view of major parts o

of a fuel tank;

FIG. 4 is a side cross-sectional view schematically
showing a £flcating structure with a dual fuel propulsion
system according to another exemplary embodiment of <the
present invention;

FIG. 5 1s a diagram for explaining a concept
selectively receiving different types c¢f fuel in the same
space according to the present invention;

FIG. & 1is a side view schematically showing a
fleating structure when a fuel gas tank is disposed under a
cabin area;

FIG., 7 is a magnified view of a major part of FIG. 6;

FIG. 8 1s a side view schematically showing a
floating structure when a fuel gas tank is disposed under a
freight loading area; and

FIG. 9 is a magnified view of major parits of FIG. 8.

<DESCRIPTION OF THE SYMBOLS IN MAIN PORTIONS OF THE

DRAWINGS>

1:hull la:bow poriion

lb:stern portiocn lcradditional hull portion
ld:opening 3:fuel tank for liguid fuel
4:fuel gas tank S:propulsion apparatus



<DESCRIPTION OF THE SYMBOLS IN MAIN PORTIONS OF THE DRAWINGS> 1:hullla:bow portion
Ib:stern portionlc:additional hull portion Id:opening3:fuel tank for liquid fuel 4:fuel gas tank5:propulsion
apparatus 7:storage tank9:removable fuel tank 101a:upper deck102:cabin area

7:storage tank 9:removable fuel tank
1Cila:upper deck 102:cabin area

104: fuel tank 105:propulsion apparatus
106:engine rcom 108: machine room

11l4:freight loading area 115:freight

116:coffer dam 118:barrier rib

[Best Mode]

According to an aspect of the present invention,
there is provided a fleoating structure with a fuel gas tank
storing a gaseous fuel used as fuel while floating at sea.
The floating structure with the fuel gas tank includes: a
cabin area disposed on an upper deck of the flcating
structure; a fuel gas tank disposed under the cabin area in
the hull of the flecating structure; and a blocking member
disposed between the cabin area and the fuel gas tank to
secure the safety of the cabin area.

The blocking member may be a coffer dam formed to
have a volid space between a pair c¢f bulk heads.

The blocking member may be a barrier rib capable of
blocking heat and gas generated during a fire.

The barrier rib may be disposed between the coffer
dam and the cabin area to be able to block heat and gas

generated during a fire.



104:fuel tank105:propulsion apparatus 106:engine room108: machine room 114:freight loading
areall5:freight 116:coffer dam118:barrier rib [Best Model According to an aspect of the present
invention, there is provided a floating structure with a fuel gas tank storing a gaseous fuel used as fuel
while floating at sea. The floating structure with the fuel gas tank includes: a cabin area disposed on
an upper deck of the floating structure; a fuel gas tank disposed under the cabin area in the hull of the
floating structure; and a blocking member disposed between the cabin area and the fuel gas tank to

secure the safety of the cabin.area. . e Hlagking menbermay e a pofer dayn fasme to have a
C

void space between a pair of bulk heads. e blocking member may be a barrier rib capable of
blocking hegaatsangggg gﬁggrageéj dc&'{@gc?sférg over the fuel gas tank and the

coffer dam may be disposed between the machine room and the
cabin area.

The barrier rib may be disposed between the coffer
dam and the cabin area to be able to block heat and gas
generated during a fire.

The machine room for treating fuel stored in the fuel
gas tank may be disposed over the fuel gas tank and the
barrier rib may be disposed between the machine room and
the cabin area.

The fuel stored in the fuel gas tank may be a
liguefied gas and the machine room may include at least one
of a re-condenser, a pump, a cooler, a vaporizer, and a
boil off gas compressor for treating the liguefied gas to
be used in a propulsion apparatus or a power generation
apparatus.

The floating structure may further include a
propulsion apparatus using a gaseous fuel stored in the
fuel gas tank as fuel.

The propulsion apparatus may be a high pressure gas
injection engine or a low pressure gas injecticn engine
capable of generating power using dual fuel. In addition,

the propulsion apparatus may ke a gas turbine.



The barrier rib may be disposed between the coffer dam and the cabin area to be able to block heat
and gas generated during a fire. A machine room for treating fuel stored in the fuel gas tank may
be disposed over the fuel gas tank and the coffer dam may be disposed between the machine room
and the cabin area. The barrier rib may be disposed between the coffer dam and the cabin area to
be able to block heat and gas generated during a fire. The machine room for treating fuel stored in
the fuel gas tank may be disposed over the fuel gas tank and the barrier rib may be disposed between

the machine roomﬁqg t@gec?b%pa re@alnk - fg I ggl%%igdthglfg%l %@t%bﬁqy be a liquefied gas
u e

and the machine room may include at least one of a re-condenser, a pump, a cooler, a vaporizer, and

a boil off gas,compressqrfor teating ingdiaysfied gas fode used in apropulsion apparaiis or a power

generation apparatus. he floating structufe may further include a propulsion apparatus using a

gaseous fuel stored,in:the fueh gas tapk as fuel,s . .The propulsion apparatus maysbe g high pressure

gas injection engine or a low pressure gas injection engine capable of generating power using dual
fuel. In addjfion, the propulsion gpparatus may be a gas turbine.

The fuel gas tank may be an independent tank capable
of storing a liguefied gas.

The floating structure may be a ship that can be
voyvaged under one’s own power by the propulsion apparatus,
wherein the ship may be a container ship.

According to another aspect of the present invention,
there is provided a fleoating structure with a fuel gas tank
storing a gaseous fuel used as fuel while floating at sea.
The floating structure with the fuel gas tank includes: a
cabin area disposed on an upper deck of the flcating
structure; a fuel gas tank disposed under the cabin area in
the hull of the fleocating structure; and a coffer dam
disposed between the cabin area and the fuel gas tank and a
barrier rib capable of blocking heat and gas generated
during a fire, in order to secure the safety of the cabin
area.

L space cther than the c¢akin area on the upper deck
of the floating structure may be a freight loading space
capable of lcading freights.

Acceording to another aspect of the present invention,



The fuel gas tank may be removed from the hull. The floating structure may further include the fuel
tank for liquid fuel stored to use at least one of heavy oil and diesel oil as fuel. The fuel gas tank
may be an independent tank capable of storing a liquefied gas. The floating structure may be a
ship that can be voyaged under one's own power by the propulsion apparatus, wherein the ship may
be a container ship. According to another aspect of the present invention, there is provided a
floating structure with a fuel gas tank storing a gaseous fuel used as fuel while floating at sea. The

floati tryGt ith.th . tank ingl : bi [ d k of th
g S Ml o g aanty om0 s 3

floating structure; a as ta ispose e cabin area in the hu oating structure; and

a coffer dam.disposedhetween he cabip.area apd the fuel gas tank.and.a barrier b capaple of

blocking heat and gas generated during a fire, in order to secure the safety of the cabin area. A

space othet than.thecabin area op the uppeg deck ot the floating stiyciure gay;be aefreight loading
space capable of loading freights. According to another aspect of the present invention,

ship; a fuel gas tank disposed under the cabin area in the

hull of the ship; and a blocking member disposed between

the cabin area and the fuel gas tank tc secure the safety

of the cabin area, and & propulsion apparatus generating

propulsive force using a gaseous fuel stored in the fuel

gas tank as fuel.

[Mode for Invention]

Hereinafter, a floating structure having a dual fuel
propulsion system according to an exemplary embodiment of
the present invention will Dbe described in detail with
reference to the accompanying drawings.

FIGS. 1 to 4 are a schematic side view of a floating
structure with a dual fuel propulsion system according to
various exemplary embodiments.

As shown in FIG. 1, a floating structure having a
dual fuel propulsion system includes a plurality of fuel
tanks 3 and 4 for storing fuel in a hull 1 and a propulsion
apparatus 5 generating propulsive force by fuel fed from
the fuel tanks 3 and 4.

The dual fuel propulsion system may be configured to



there is provided a ship with a fuel gas tank storing a gaseous fuel used as fuel while floating at sea.
The ship includes: a cabin area disposed on an upper deck of the ship; a fuel gas tank disposed under
the cabin area in the hull of the ship; and a blocking member disposed between the cabin area and the
fuel gas tank to secure the safety of the cabin area, and a propulsion apparatus generating propulsive
force using a gaseous fuel stored in the fuel gas tank as fuel. [Mode for Invention] Hereinafter, a
floating structure having a dual fuel propulsion system according to an exemplary embodiment of the

present invepiion yul bg deseribed n detall Wth eferencs [o he:accompanying drawiggs.,  FIGS. 1

to 4 are a schematic side view o oating structure wit propulsion system according to

various exerppialy, epRdimENts, oo /A% Blown 10.£45-1 a.floating, sltugiureiavinadigl fuel

propulsion system includes a plurality of fuel tanks 3 and 4 for storing fuel in a hull 1 and a propulsion

apparatus $ generating propulsive farce py fuel fefhfromdhe fpghtanks:3 apdi4. The duakfuel
propulsion system may be configured to
propulsion apparatus 5.

The flecating structure used herein implies a marine
plant such as o0il FPS0O while floating anywhere at sea at
normal times, in addition to various ships such as a bulk
carrier, a container ship, a passenger ship, or the like.

As shown in FIG. 1, when the flcating structure is a
bulk carrier, a liguid cargo carrier, etc., it may include
at least one storage tank 7 capable of storing freights in
addition to the fuel tanks 3 and 4. The storage tanks 7
may also receive freights usable as fuel. In this case, it
is to be noted that it is different from fuel stored in the
fuel tank in the specification since 1t 1is handled as
freight, not fuel.

According to the exemplary embodiment, a liguefied
fuel such as heavy oil (HFC) or diesel oil (MDC), etc.,
generally widely used as fuel for the propulsion apparatus
may be stored in a part of the fuel tanks 3 and 4 (i.e., a
fuel tank 3 for liguid fuel) and any cne of the gaseous
fuels such as LPG, 1LNG, DME, CNG, or the like, may bhe
stored in the remaining fuel tank (i.e., a fuel tank 4 for

fuel gas).



include the above-mentioned plurality of fuel tanks 3 and 4 and propulsion apparatus 5 and a pipe
capable of feeding fuel received in each of the fuel tanks 3 and 4 to the propulsion apparatus 5.

The floating structure used herein implies a marine plant such as oil FPS while floating anywhere at
sea at normal times, in addition to various ships such as a bulk carrier, a container ship, a passenger
ship, or the like. As shown in FIG. 1, when the floating structure is a bulk carrier, a liquid cargo
carrier, etc., it may include at least one storage tank 7 capable of storing freights in addition to the fuel

tanks 3 and 4. The,[%graqei u§ 7 &@ialfﬁggceévaes%%iggts %%tile q&@@l. metg'ési%as%,ggis to be

noted that it is different from stored in uel'tank In the specification since it is handled as

freight, ”Otcﬁ‘éeéermié&&o@g&@dﬁgg@g‘R!:%re\!te:‘i‘%l%‘)dé@&ﬂt' adiquefied frel such,as heawy oil (HFO)

or diesel oil (MDO), etc., generally widely used as fuel for the propulsion apparatus may be stored in a

part of the fuel tanks, 3.and 4, §.e., afuel fank 3J9r liquid fuel) and any ope offhe gasesys fuels such
as LPG, LNG, DME, CNG, or the like, may be stored in the remaining fuel tank (i.e., a fuel tank 4 for

fuel gas). e athe liquid fugl and.gaseouns fuelused hereimarg defeumined ageording to:whether fuel
fed to the propulsion apparatus, that is, the engine is liquid or gas. This means fuel such as heavy oil,

diesel oil, efc.,;maintaining A liquid, state,when being fed tothe propisios anpparaivs iskeferred to as a
liquid fuel and fuel such as LNG, LPG, DME, CNG, or the like, fed as a gas state when being fed to the

propulsion apparatus-even theugh adiquidistate @@ passtate isspresephwhen bring stered in the fuel
tank is referred to as gas fuel. Generally, as fuel other than heavy oill, it is preferable to use fuel

gas contairmng hydnecarhon eeraponesnts, sueh asLANGdPGIENG, whéhe likeing ANGrie., liquefied
natural gas is generated by liquefying natural gas collected from a gas field, wherein the main
componentwidhedliquelied naturapgas istruetharer NG isiadtlvantagéqud i respects torspace
efficiency because its volume can be reduced to approximately 1/600 when being liquefied by lowering
the temperataee ertapglying pressieebutshoultebe: ghargedsnl aispecHiealfjumulatedktank or
container to keep temperature at a boiling point or less during transportation and storage, since it has
a low boilingpbintof dpproxamately -162C..LPG, i.e., liquefied petroleum gas is generated by
Generally, as fuel other than heavy oil, 1t 1s
preferable to  use fuel gas containing hydrocarbon
components, such as LNG, LPG, CNG, or the like.
LNG, i.e., liguefied natural gas 1s generated by
liguefying natural gas collected from a gas field, wherein
the main component of the liguefied natural gas is methane.
LNG is advantageous in respects to space efficiency because
its volume can be reduced to approximately 1/60C when being
liguefied by lowering the temperature cor applying pressure,
but should be charged in a specifically insulated tank or
container to keep temperature at a boiling point or less
during transportation and storage, since it has a low

boiling point of approximately -162°C.

LPG, 1i.e., liguefied petroleum gas 1s generated by
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cooling and liquefying heavy hydrocarbon (two or more carbon atoms) component generated at the
time of collecting crude oil from an oil field or purifying crude oil or heavy hydrocarbon component
collected together at the time of collecting natural gas at a relatively low pressure (6 - 7 kg/ce). LPG is
advantageous in terms of storage and transportation because the volume thereof is reduced to
approximately 1/250 at the time of liquefying, wherein the main component thereof is propane and
butane and may include a small amount of ethane, propylene, butylene, or the like. CNG, i.e.,

compressed naturgl gas,is geperated Py-compessing nawral gasal appreximately 2QMpa to use the

natural gas as fuel. DME, i.e., dimethyl ether is a kind of ether and has lower flammability than

LPG and less taxigity andhas.asmalkenviconmaentaleffect since a-small @mount pf exhayst fume is

generated during combustion due to high oxygen concentration. Each of the fuel tanks 3 and 4

includes an.appropHate insulatign systent pad segling systeqs acrosdingdo Ritype of fluel4g be
received, In particular, an example of the fuel tank receiving liquefying gas such as LNG, LPG, or the

like, may includesa membrane ipsank o aniadependentdyre tank that hasbeenused in the
liquefying gas storage tank field. Although FIG. 1 shows that both the fuel tank 3 for liquid fuel and

the fuel gas tanke4 (fongxampler ANG 4P G,tDMEr ENG iardhe likelarerveunted in the-hull 1 of the
floating structure, the fuel tank 3 for liquefied fuel may be modified to be mounted in the hull 1 of the

floating strugiyrgrand therfuel gas tank4 4anaw he medified to bemeunted ons therdeek otithe floating
structure. In addition, the fuel gas tank 4 may be modified to be mounted in the hull 1 of the floating
structure and thesfuektankidfor liguid fuel mayde madified ta bemodntedsonthe week oftthe floating

structure.
approximately 1/250 at the time of liguefying, wherein the
main component thereof 1s propane and butane and may
include a small amount of ethane, propylene, butylene, or
the like,

CNG, i.e., compressed natural gas 1s generated by
compressing natural gas at approximately 20 MPa to use the
natural gas as fuel.

DME, i.e., dimethyl ether is a kind of ether and has
lower flammability than LPG and less toxicity, and has a
small environmental effect since a small amount of exhaust
fume is generated during combustion due to high oxygen
concentration.

Each o©f +the fuel tanks 3 and 4 iIncludes an
appropriate insulation system and sealing system according
te a type of fuel tc be received. In particular, an

example of the fuel tank receiving ligquefying gas such as

LNG, LPG, or the like, may include a membrane type tank or

11



Meanwhile, an example of the propulsion apparatus 5 may include a low pressure gas injection engine
such as, for example, dual fuel diesel electric (DFDE), a high pressure gas injection engine such as,
for example, ME-GI (Gas Injection Engine available from Man B&W Co.), and a gas turbine, or the like.
If the propulsion apparatus uses at least two types of fuels as fuel, any propulsion apparatus may be
used. In the specification, the meanings "capable of using at least two types of fuels” include a
concept of using a mixture of at least two types of fuels and a concept of selectively using at least one

of two or more types of fuels, if necessary, while using,at least the two types (% fuel, FIG. 3 shows
a diagram for exﬁ?a%iﬁa%%r%%h]od foF %ddlttl%%lélly %ho%tntin?gl?ﬁe fd%e?%%s tank 4 such as?laﬁferent kind,
for example,.LNG, etc., in the flo%gr%%sterugtur%dggg d and built to have, for example, only a fuel

liquid tank .lqueg ]ég%iﬁgatso the method shown in FIG. 3, the hull of the floating structure is

separated into tw%g%%%%ghaﬁtli% a lpvggggigné?i 2apd }g\os&%rntg_péti%lglbytbae&g divided at any

position. An addition ortion Ic having the fuel gas tank 4 embedded therein is inserted between

the bow portiop,la.and,the sipm pertion, I And.is integrated inka pne hull by welding, 1 pAccording to

the present invention, a method for additionally mounting the fuel tank in the hull as shown in FIG. 3 as

well as a mgirod fepadditionally, mounting the fueliank op she; deck:of floating strugtire-as shown in
FIG. 2 may be used. When the plurality of fuel tanks 3 and 4 capable of storing two or more kinds

of fuels frO'Pl"B_QﬂWH%' dgsign-are-mounted inthe hull 1,asshewn in FiGe Earyhensthefuel gas tank 4
capable of storing different kind of fuel

be modified to be mounted in the hull 1 of the floating

structure and the fuel gas tank 4 may be modified to be

mounted con the deck of the floating structure. In additicn,

the fuel gas tank 4 may be modified to be mounted in the

hull 1 of the floating structure and the fuel tank 3 for

liguid fuel may be modified to be mounted on the deck of

the floating structure.

Meanwhile, an example of the propulsion apparatus b5
may include a low pressure gas injection engine such as,
for example, dual fuel diesel electric (DFDE), a high
pressure gas injection engine such as, for example, ME~GI
{Gas Injection Engine available from Man B&W Co.), and a
gas turbine, or the like. If the propulsion apparatus uses
at least two types c¢f fuels as fuel, any propulsion
apparatus may be used.

In the specification, the meanings “capable of using

at least two types of fuels” include & concept of using a

mixture of at least two types of fuels and a concept of
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is added to the hull 1 as shown in FIG. 3, these fuel tanks 3 and 4 may be configured to permanently
attach to the hull and may be configured to be removed, if necessary, as shown in FIG. 4. As
shown in FIG. 4, when the removable fuel tank 9 is provided, the fuel tank capable of storing fuel, that
is more widely used,may be selectively mounted in consideration of the usage of fuel.As factors of

determining the usage of fuel, it may depend on the kind of propulsion apparatus, the price of fuel,
season, and environmental factor, or the like.

selectively using at least one of two or more types of
fuels, if necessary, while using at least the two types of
fuel.

FIG. 3 shows a diagram for explaining a method for
additionally mounting the fuel gas tank 4 such as,
different kind, for example, LNG, etc., 1in the floating
structure designed and built to have, for example, only &
fuel liquid tank 3.

According to the method shown in FIG. 3, the hull of
the floating structure is separated intc twe portions, that
is, a bow portion la and a stern porticn 1lb by being
divided at any position. An additional hull portion 1c
having the fuel gas tank 4 embedded therein is inserted
between the bow portion la and the stern portion l1b and is
integrated into one hull by welding.

According to the present invention, a method for
additionally mounting the fuel tank in the hull as shown in
FIG. 3 as well as a method for additicnally mounting the
fuel tank on the deck of floating structure as shown in FIG.
2 may be used.

When the plurality of fuel tanks 3 and 4 capable of
storing two or more kinds of fuels from the initial design
are mounted in the hull 1 as shown in FIG. 1 or when the

fuel gas tank 4 capable of storing different kind of fuel



For example, the fuel tank 3 for liquefied fuel such as heavy oil and the fuel gas tank 4 such as LNG,
etc., are each installed in the hull 1 of the floating structure and the removable fuel tank 9 as the fuel
tank for liquid fuel is additionally mounted in the hull of the floating structure if it is expected that the
usage of liquid fuel among these fuels will be increased and the removable fuel tank 9 as the fuel gas
tank may be additionally mounted if it is expected that the usage of the gas fuel will be increased.

In addition, when the amount of the fuel is small, the removable fuel tank 9 is removed and the empty

space in the hullfif I egc'gh reb;g}mz;ibg used gs a space onf .ading fgeeight. Far example, since

. fuel
the gaseoulssfu% such as L e li e,aﬁsassdéaﬁvsrlltyllgwert an‘the |qU|defue}1§3ucht§§1 O, etc., the

removable fuel tank 9 is removed when only, the liquid fuel having relatively highet density;is used and
the space ié tﬁrel%w fglrarﬁe? ?hecrggﬁ s Uset agcgf eefé:ﬁltalggéllﬁggpace,aetc., and then, w%/en the

gaseous fuel s mainly ysed, thefuel gas tank as te.remayable fuel fankd may b ysed y being

mounted therein. addition, according to the present invention, it may be configured to store
different kinds.of fuels in-one gpace, for example, one fuel tank 3 or 4, if necessary, as shown in FIG.
5. For example, LNG or LPG may be selectively stored in the same space, if necessary, and heavy oil

or diesel oil may bg selgcliyely storpdn the same;spage. it BeeRsIaNE AS;84Chacgordingdo the
present invention, different kinds of fuel tanks may be selectively received in one space as shown in
FIG. 4 and gifigrentlinds atfuels nayhe, selectyah eecelyedindbe.sgmespace agshows in FIG. 5.
more widely  used, may  be selectively mcunted in
consideration o©f the usage of fuel. As factors of
determining the usage of fuel, it may depend on the kind of
propulsion apparatus, the price of fuel, season, and
environmental factor, or the like.
For example, the fuel tank 3 Ior liguefied fuel such
as heavy oil and the fuel gas tank 4 such as LNG, etc., are
each installed in the hull 1 of the flecating structure and
the removable fuel tank ¢ as the fuel tank for liguid fuel
iz additionally mounted in the hull of the floating
structure 1if it is expected that the usage of liguid fuel
among these fuels will be increased and the removable fuel
tank 9 as the fuel gas tank may be additionally mounted if
it is expected that the usage of the gas fuel will be
increased.
In addition, when the amcunt of the fuel is small,

the removable fuel tank 9 is removed and the empty space in

the hull formed thereby may be used as a space for loading
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Hereinafter, an example when the dual fuel propulsion system is mounted as the propulsion apparatus
and the present invention is applied to a container ship having the fuel gas tank for storing gaseous
fuel to be fed to the dual fuel propulsion system will be described with reference to FIGS. 6 to 9.

FIG. 6 is a side view for schematically showing the floating structure, i.e., the container ship when the
fuel gas tank is mounted under the cabin area and FIG. 7 is a magnified view of the main parts of FIG.
6. FIG. 8 is a side view for schematically showing the floating structure, i.e., the container ship when
the fuel ga§£egllg;i§ﬂnounted under the freight loading area and FIG. 9 is a magnified view of the main
parts of FIG. 8. In the container ship, a plurality of containers are loaded in the hull and on a upper

deck 101a other than,a eahinarea 1Q2 in-whigh gr en eside; an engine reemri0s inwhich the
propulsion apparatus 105 is mounted, a space in which the LNG fuel tank 104 is mounted, a machine

room 108, erthe likeeWheadhessize of theicoptainership isHarge; itis prefesable tompve drom the
stern of the cabin area 102 to the central portion of the hull to secure the field of view. As a result, the

lower spacg f fhesgabin area:10nhieh issdifficult ta-load containersinis used as arspage where the
LNG fuel tank 104 is disposed, in order to efficiently use the space. In the specification, the central
portion of the bull inplies amestioriafian of ¢he: boweafithenhuhiv-whiehh thetpropusior agparatus
105 is mounted and does not necessarily imply the central portion of the length direction of the hull.
The inventenscprapose apaetbod for usirg liguefiedrgasisuch alsd NG (or 1.8 Gy BME) zetc. zas fuel of
the propulsion apparatus for propelling a cargo ship such as a container ship, in order to meet the
price incredse=0dfdiquidifueli sugh asheavy odtor diesekail, étoenwhilerawaiding thegacreasmgly
reinforced environmental regulations. To this end, as the propulsion apparatus, the dual fuel
propulsion systém isuchagisithe highepressire gdsitjection enging such ashvE-Glraridethedow
pressure gas injection engine such as DFDE capable of using the dual fuel as fuel, etc., is used.
fuel tank 9% may be used by belng mounted therein.
In addition, according to the present invention, it
may be configured to store different kinds cf fuels in one
space, for example, one fuel tank 3 or 4, if necessary, as
shown 1in FIG. 5. For example, LNG or LPG may be
gselectively stored in the same gpace, 1f necessary, and
heavy o©il or diesel o¢1l may be selectively stored in the
same space, if necessary.
As such, according to the present invention,
different kinds of fuel tanks may be selectively received
in o¢one space as shown in FIG. 4 and different kinds of
fuels may be selectively received in the same space as
shown in FIG. 5.
Hereinafter, an example when the dual fuel propulsion

system 1s mounted as the propulsion apparatus and the

present invention is applied to a container ship having the



FIGS. 6 and 7 show that the ME-GI is used as the propulsion apparatus 105 and the LNG fuel tank104
as the fuel gas tank is mounted under the cabin area 102 and FIGS. 8 and 9 show that the ME-Gl is
used as the propulsion apparatus 105 and the LNG fuel tank 104 as the fuel gas tank is installed under
the freight loading area 114, but the present invention is not limited thereto. The heavy oil fuel tank as
the fuel tank for liquid fuel for storing heavy oil to be used as fuel together with LNG in the propulsion
apparatus 105 may be mounted under the cabin area 102, together with the LNG fuel tank 104 and
may also be mqunted in the hul According to the present invention, at least,one of the LNG fuel
tank and thgeuhee(:iavycrI Bil fute‘i1 ?zji{nklfnglgy t?é-ﬁ‘ ?errﬁg\(?edgf?osrﬁgﬁg hl%l]‘lg%d rr%CnCa)ly Bg regp?éice%c\)/vitﬁgoether kinds of
cording to.the present invention,.the number of LNG fuel tanks ﬂd the
ke e g HE Sy B Bt e Bthe L5g

fuel tanks. | ugﬁditi%1 & I NG
number of heavy oi f%e t ull may be controlled accor%hng to the usage of fuel.

The memb@ﬁﬁ%@%@”‘%gr {&igge%ec&%erg type tank may be used as the LNG fuel tank 104, in

particular, an type B tank may be used. That is, in order for the LNG fuel tank 104 to be removed

from the inside of tp§@_ull,6it i§§r§er§p@etoW§Jh%g@egg%%%{gﬂ%%@r% émgnv‘;wigﬁg kinds of

independent tanks, the IMO type B tank where the hull protecting membeér is mounted below the tank

(between ths tank;and the floor.inside the.hull) asa secondary bargier s prefgrably used.,  Various

apparatuses for feeding fuel to the dual fuel propulsion system (gas injection engine) as the propulsion
apparatus are-preferably disposed inthe maghine-room, 108-dispased avet therLNG fuel tank 104.

As the fuel feeding apparatus for supplying LNG to the engine as fuel, there are the re-condenser, the
high pressiyg pyimn.dhe coolercthe high pressurgyaperizer, thedoil off gascompgesser, or the like.

side view for schematically showing the flecating structure,
i.e., the container ship when the fuel gas tank is mounted
under the freight lcading area and FIG. & 1is a magnified
view of tThe main parts of FIG. 8,

In the container ship, a plurality of containers are
loaded in the hull and con a upper deck 10la other than a
cakin area 102 in which crewmen resgide, an engine room 106
in which the propulsion apparatus 105 1s mounted, a space
in which the ILNG fuel tank 104 is mounted, a machine room
108, or the like. When the size of the container ship is
large, it is preferable to move from the stern of the cabin
area 102 to the central portion of the hull fto secure the
field of view. As a result, the lower space of the cabin
area 102, which is difficult to load containers, is used as
a space where the LNG fuel tank 104 is disposed, in order
to efficiently use the space. In the specification, the

central portion of the hull implies a portion in front of
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When the liquefied gas in the extremely low temperature state is used as fuel, proper insulation is
required for the fuel feeding apparatus, such that it is preferable that the LNG fuel tank 104 as the fuel
tank and the machine room 108 are maximally close to each other. The increased distance between
the LNG fuel tank 104 and the machine room 108 is not preferable, since heat loss is increased in
view of the insulation aspect for the transferring pipe for LNG transfer. Further, as shown in FIG.
7, the machine room 108 is preferably disposed between the LNG fuel tank 104 and the cabin area
102. As described above, since it is, difficult tq load freights 115 such as a_container, etc..under the
cabin area %ﬁ,??%wprgferzctag t(%1 ﬁ'sslg this sg}c:é%]s g‘s%a W 8r%st3h%nu\?(§?&éﬁ§rlﬁ<s 181? l‘évill be
disposed. Further sintcg it isa%rgfe@géesth%tg e machine roor¥ 108 is clloset the lele\lgfue_lL tank 104, it

is preferabllesto é}gﬁé‘se the machine room 108 over the LNG Tdel tank 104 \Fv iTe bEIﬁlg 5iasposed under

the cabin aé%e;‘:%g%n oeFurther, it | %efg_@:@%{ng{ngfofﬁgingqﬁ@pe to dispose the machine room
108 betweeén the cabin area 102 and the LNG fuel tank 104. In order to feed the LNG as fuel

stored in the LNG %@éta%é%éeJ@eggﬁagbéggirbe 3546 propuision apparatus 105, Ahe ANG is fed

to the propulsion apparatus 105 through the machine room 108. In this case, in order to feed the LNG

as fuel from, the maghine feom 108 tq the prepyllsiopgpparatus-105, a fuelfgeding pipednay be

mounted under the hull or at the side thereof. The LNG fuel tank 104 and the machine room 108

are classified ag arisk-aregandthe cabinareg 102-dispased.on-the;uppet deck 10la is;classified as a

safety area. Therefore, when fire or leakage of fuel, i.e., LNG occurs in the LNG fuel tank 104 or the

machine rogph1Q8 that issnfigk arga, thargds a needrtesecure dhesafety ofigrewsgns pagsengers, or
freights by blocking the safety area from the risk area. To this end, according to the present

invention, a gefferdamd 16 issfermed overthe machineskooat 26@ and the deckgtwean the coffer
dam 116 and the cabin area 102 is formed of a barrier rib capable of blocking heat and gas, such as,

for exampleyaniA-Gbarrietkb 118 etes sthendire occursitiie coffer darerddorandthededrrier rib 118
may serve as a blocking member for safety. FIGS. 7 and 9 show the A-60 barrier rib 118 as a
barrier rib capable=afibleckingheat ahd gasdbutdbhethe propulsion apparatus, the

dual fuel propulsion system, such as the high pressure gas

injection engine such as ME-GI and tThe low pressure gas

injection engine such as DFDE capable of using the dual

fuel as fuel, etc., is used.

FIGS. 6 and 7 show that the ME-GI is used as the

prepulsion apparatus 105 and the ILNG fuel tankl04 as the

fuel gas tank is mounted under the cabin area 102 and FIGS.

8 and 9 show that the ME-GI 1is used as the prepulsion

apparatus 105 and the LNG fuel tank 104 as the fuel gas

tank 1s installed under the Ireight loading ares 114, but

the present invention i1s not limited thereto. The heavy

0ll fuel tank as the fuel tank for liquid fuel for storing

heavy o0il to be used as fuel together with LNG in the

propulsion apparatus 105 may be mounted under the cabin
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present invention is not limited thereto. Any barrier rib may be used if it can block heat and gas when
fire occurs. Meanwhile, the bottom of the LNG fuel tank 104, i.e., the floor of the hull is formed of a
duplication floor. The coffer dam 116 implies a structure where an empty space between a pair of
bulk heads (barrier rib), that is, a void space is formed. In addition, the A-60 barrier rib 118 implies a
barrier rib (formed by single gas tight bulkhead of all-welled construction) securing insulation and gas
cutoff for 60 minutes when fire occurs. The coffer dam 116 and the barrier rib 118 may be used to

partition between {he freight loaging aea-14,and the LG fuel fank 104 ag:showajn FIGS. 8 and 9.

Although FIG. 9 shows thatthe machine room 108 is omitted and the coffer dam 116 is disposed over

the LNG fugltank. 104. the machine,rpom 108 may be disposed between the LNG fuel tank 104 and
the coffer dam 116 as shown in FIG. 7. At least two LNG fuel tanks 104 may be disposed in

parallel according fo-a yvidthr-girection glthe Rl and the leagth ehthe NG uektank 184 sFay have a
dimension approximately corresponding to a container of a length of 40ft as shown in FIG. 9.

According tenthe present iavention: thedNG fuektanie104 may be removably mouried frar the hull
and may store
removed from the hull and may be replaced with other kinds
of fuel tanks. In addition, according to the present
invention, the number of LNG fuel tanks and the number of
heavy oil fuel tanks mounted in the hull may be controlled
according to the usage of fuel.

The membrane type tank or the independent type tank
may be used as the LNG fuel tank 104, in particular, an IMO
type B tank may be used. That i1s, in order for the LNG
fuel tank 104 to be removed from the inside of the hull, it
is preferable to use the independent type tank. Among
various kinds of independent tanks, the IMO type B tank
where the hull protecting member is mounted below the tank
(between the tank and the floor inside the hull) as a
secondary barrier is preferably used.

Various apparatuses for feeding fuel to the dual fuel
propulsion system (gas injection engine) as the propulsion
apparatus 105 are preferably disposed in the machine room
108 disposed over the LNG fuel tank 104. As the fuel
feeding apparatus for supplying LNG to the engine as fuel,

there are the re-condenser, the high pressure pump, the
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the gaseous fuel such as LPG, CNG, DME, etc., in addition to LNG. In addition, the fuel tank for liquid
fuel storing liquid fuel such as heavy oil or diesel oil, etc., is mounted in parallel with the LNG fuel tank
104 in left or right or front and back directions and may be installed in a separate place in the hull.
Although the example where the fuel tank for two different fuels is mounted in the floating structure is
described above, the present invention may mount the fuel tank for at least three different fuels.
Although the price and efficiency for each fuel may change according to times and several factors, the

present invgg%r?g énay 98 é‘setgifﬁﬁ %@\Eﬁ%‘éi&? rbey s§l§§%\%ell)é g@’plo;éi g thg Joost %fggien <_gléel at the

present time. In addition, when the elopment o ectric propulsion system or a solar thermal

system or %%@QgggEgeg%raggg system having excellent efficiency is completed in a short period of
time, the present invention may configure a multi fuel propulsion system using the system. In

addition, although m%gxan%%whgrféggggggromﬁ/l@g fuel tank is fed tg%gmﬂ;ionla&gparatus

configured of the gas injection engine such as the ME-GI engine or the DFDE engine, or the like, is

described, the-fuel may.he fed 1o the gas trbine glc. Apaddition o, the above- mentioned engines for
power generation. As described above, although the floating structure with the fuel gas tank

according tpdhe presentinvention is described withyreference; o the acgempamyng drawings, the

present invention is not limited to the above exemplary embodiments and drawings and thus, may be

variously meeified-and ehanged bnthosgskitled in thenart taowhigh the present invention pertains.
the machine rcom 108 are maximally close to each cther. The
increased distance between the LNG fuel tank 104 and the
machine room 108 is not preferable, since heat loss 1is
increased 1in vwview of the insulation aspect for the
transferring pipe for LNG transfer.

Further, &as shown in FIG. 7, the machine room 108 is
preferably disposed between the LNG fuel tank 104 and the
capin area 102. As described above, since it is difficult
to load freights 115 such as a container, etc., under the
cabin area 102, 1t is preferable to use this space as a
space where the LNG fuel tank 104 will Dbe disposed.
Further, since 1t 1s preferable that the machine room 108
iz close to the ILNG fuel tank 104, it 1is preferable to
dispose the machine room 108 over the LNG fuel tank 104
while being disposed under the cabin area 102.

Further, it i1s preferable in terms of maintenance to
dispose the machine room 108 betwsen the cabin area 102 and

the LNG fuel tank 104.
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[CLAIMS] [Claim 1]
floating at sea, comprising:

[Claim 2]

coffer dam configured by forming a void space between a pair of bulkheads.

In order to feed the LNG as fuel stored in the LNG
fuel tank 104 to the ME~-GI engine as the propulsion
apparatus 105, the LNG 1is fed t¢ the propulsion apparatus
105 through the machine room 108. In this case, in order
to feed the LNG as fuel from the machine room 108 to the
propulsion apparatus 105, a fuel feeding pipe may be
mounted under the hull or at the side thereof.

The LNG fuel tank 104 and the machine room 108 are
classified as a risk area and the cabin area 102 disposed
on the upper deck 10la is classified as a safety area.
Therefore, when fire or leakage of fuel, i.e., LNG occurs
in the LNG fuel tank 104 or the machine rcocom 108 that is a
risk area, there is a need to secure the safety of crewmen,
passengers, or freights by blocking the safety area from
the risk area.

To this end, according to the present invention, a
coffer dam 116 is formed over the machine room 108 and the
deck between the coffer dam 116 and the cabin area 102 is
formed of a barrier rib capable of blocking heat and gas,
such as, for example, an A-60 barrier rib 118, etc., when
fire occurs. The coffer dam 116 and the barrier rib 118
may serve as a blocking member for safety.

FIG5. 7 and % show the A~60 barrier rib 118 as a

barrier rib capable of blocking heat and gas, but the

20

a blocking

A floating structure with a fuel gas tank storing gaseous fuel used as fuel while
a cabin area disposed on an upper deck of the floating structure;
fuel gas tank mounted under the cabin area in the hull of the floating structure; and
member mounted between the cabin area and the fuel gas tank to secure safety of the cabin area.

The floating structure with a fuel gas tank of claim 1, wherein the blocking member is a

a



[Claim 3] The floating structure with a fuel gas tank of claim 1, wherein the blocking member is a
barrier rib blocking heat and gas generated during fire. [Claim 4] The floating structure with a fuel gas
tank of claim 2, wherein the barrier rib blocking heat and gas generated during fire is disposed

between the coffer dam and the cabin area. [Claim 5] The floating structure with a fuel gas tank of
claim

present invention is not limited thereto. Any barrier rib
may be used if it can block heat and gas when fire occurs.

Meanwhile, the bottom of the LNG fuel tank 104, i.e.,
the floor of the hull is formed of a duplication floor.

The coffer dam 116 implies a structure where an empty
space between a pair of bulk heads (barrier rib), that is,
a void space is formed. In addition, the A-60 barrier rib
118 implies a Dbarrier rib (formed by single gas tight
bulkhead of all-welled construction) securing insulation
and gas cutoff for 60 minutes when fire occurs.

The coffer dam 116 and the barrier rib 118 may be
used to partition between the freight loading area 114 and
the LNG fuel tank 104 as shown in FIGES. 8 and 8. Although
FIG. 9 shows that the machine room 108 is omitted and the
coffer dam 116 is disposed over the LNG fuel tank 104, the
machine room 108 may be disposed between the LNG fuel tank
104 and the coffer dam 116 as shown in FIG. 7.

At least two LNG fuel tanks 104 may be disposed in
parallel according to a width direction of the hull and the
length o©f the LNG fuel tank 104 may have a dimension
approximately correspcnding to a container of a length of
40ft as shown in FIG. 9.

According to the present inventiocn, the LNG fuel tank

104 may be removably mounted from the hull and may store
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2, wherein the machine room for treating fuel stored in the fuel gas tank is disposed over the fuel gas
tank and the coffer dam is disposed between the machine room and the cabin area. [Claim 6] The
floating structure with a fuel gas tank of claim 5, wherein the barrier rib blocking heat and gas
generated during fire is disposed between the coffer dam and the cabin area. [Claim 7] The floating
structure with a fuel gas tank of claim 3, wherein the machine room for treating fuel stored in the fuel
gas tank is disposed over the fuel gas tank and the barrier rib is disposed between the machine room

and the cabin.areg  IGlAM B8l such as npe, CNG, DME, etc., in addition

to LNG. In addition, the fuel tank for liguid fuel storing
liguid fuel such as heavy oil or diesel oil, etc., 1is
mounted in parallel with the ILNG fuel tank 104 in left or
right or front and back directicns and may be installed in
a separate place in the hull.

Although the example where the fuel tank for two
different fuels is mounted in the floating structure 1is
described above, the present invention may mount the fuel
tank for at least three different fuels.

Although the price and efficiency for each fuel may
change according to times and several factors, the present
invention may be used for propulsion by selectively
employing the most efficient fuel at the present time. In
addition, when the development of an electric propulsiocon
system cr a solar thermal system or a wind power generation
system having excellent efficiency is completed in a short
pericd of time, the present invention may configure a multi
fuel propulsion system using the system.

In addition, although the example where the fuel from
the fuel tank is fed to the propulsion apparatus configured
of the gas injection engine such as the ME-GI engine or the
DFDE engine, or the like, is described, the fuel may be fed

to the gas turbine, etc., in addition to the above-
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The floating structure with a fuel gas tank of claim 1, wherein the fuel stored in the fuel gas tank is a
liquefied gas, and the machine room is provided with at least one of a re-condenser, a pump, a
cooler, a vaporizer, and a boil off gas compressor to use the liquefied gas in a propulsion apparatus or
a power generation apparatus. [Claim 9] The floating structure with a fuel gas tank of claim 1,
wherein the floating structure further includes a propulsion apparatus using the gaseous fuel stored in
the fuel gas tank as fuel. [Claim 10] The floating structure with a fuel gas tank of claim 9, wherein

the propuIS|on %9%)%I’8.&US IS a %‘I %l’ %S rgw% é%c |99te{1<%ne or a low pressure gas |nject|on englne
ue

generatlng power y usmg imi11]T e floating structure with a fuel gas tank of claim

As described above, althcugh the floating structure
with the fuel gas tank according to the present invention
is described with reference to the accompanying drawings,
the present invention is not limited to the above exemplary
embodiments and drawings and thus, may be variously
modified and changed by those skilled in the art to which

the present invention pertains.
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9, wherein the propulsion apparatus is a gas turbine. [Claim 12] The floating structure with a fuel
gas tank of claim 1, wherein the fuel gas tank is removable from the hull. [Claim 13] The floating
structure with a fuel gas tank of claim 10, wherein the floating structure further includes a fuel tank for
liquid fuel stored to use at least one of heavy oil and diesel oil as fuel. [Claim 14]

[craTms]
[claim 1]

A floating structure with a fuel gas tank storing
gaseous fuel used as fuel while flcating at sea,
comprising:

a cabin area disposed on an upper deck of the
floating structure;

a fuel gas tank mounted under the cabin area in the
hull of the fleoating structure; and

a blocking member mounted between the cabin area and

the fuel gas tank to secure safety of the cabin area.

[ciaim 2]
The floating structure with a fuel gas tank of claim
1, wherein the blccking member is a coffer dam configured

by forming a vold space between a pair of bulkheads.

[claim 3]
The floating structure with a fuel gas tank of claim
1, wherein the blocking member is a barrier rib blocking

heat and gas generated during fire.

[Cilaim 4]

The floating structure with a fuel gas tank of claim
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The floating structure with a fuel gas tank of claim 1, wherein the fuel gas tank is an independent type
tank storing liquefied gas. [Claim 15] The floating structure with a fuel gas tank of claim 1, wherein
the floating structure is a ship voyaged under one's own power by the propulsion apparatus. [Claim 16]
The floating structure with a fuel gas tank of claim 15, wherein the ship is a container ship. [Claim 17]

2, wherein the barrier rib bloccking heat and gas generated
during fire is disposed between the coffer dam and the

cabin area.

[Claim 5]

The floating structure with a fuel gas tank of claim
2, wherein the machine room for treating fuel stored in the
fuel gas tank is disposed over the fuel gas tank and the
coffer dam is disposed between the machine room and the

cabin area.

[cilaim 6]

The floating structure with a fuel gas tank of claim
5, wherein the barrier rib blocking heat and gas generated
during fire is disposed between the coffer dam and the

cabin area.

{claim 7]
The floating structure with a fuel gas tank of claim
3, wherein the machine room for treating fuel stored in the
fuel gas tank is disposed over the fuel gas tank and the
barrier ribp is dispcsed between the machine room and the

cablin area.



A floating structure with a fuel gas tank storing gaseous fuel used as fuel while floating at sea,
comprising: a cabin area disposed on an upper deck of the floating structure; a fuel gas tank
mounted under the cabin area in the hull of the floating structure; and a coffer dam mounted
between the cabin area and the fuel gas tank and a barrier rib blocking heat and gas generated during
fire, in order to secure safety of the cabin area. [Claim 18] The floating structure with a fuel gas
tank of claim 17, wherein the space other than the cabin area over the upper deck of the floating
structure is a freight loading space loading freights. [Claim 19] A ship with a fuel gas tank storing a
gaseous fuel used as fuel while floating at sea, comprising:

[claim 8]

The floating structure with a fuel gas tank of claim
1, wherein the fuel stored in the fuel gas tank is a
ligquefied gas, and

the machine room is provided with at least one of a
re-condenser, a pump, a cooler, a vaporizer, and a boil off
gas compressor to use the liquefied gas in a propulsion

apparatus or a power generation apparatus.

[claim 9]

The floating structure with a fuel gas tank of claim
1, wherein the floating structure further includes a
propulsion apparatus using the gaseous fuel stored in the

fuel gas tank as fuel.

[Claim 10}

The floating structure with a fuel gas tank of claim
9, wherein the propulsion apparatus is a high pressure gas
injection engine or a low pressure gas injecticn engine

generating power by using dual fuel.

[ciaim 11]

The floating structure with a fuel gas tank of claim
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a cabin area disposed on an upper deck of the ship; a fuel gas tank disposed under the cabin area
in the hull of the ship; a blocking member disposed between the cabin area and the fuel gas tank
to secure the safety of the cabin area; and a propulsion apparatus generating propulsive force
using a gaseous fuel stored in the fuel gas tank as fuel.

9, wherein the propulsion apparatus is a gas turbine.

[claim 12]
The floating structure with a fuel gas tank of claim

1, wherein the fuel gas tank is removable from the hull.

[claim 13]

The floating structure with a fuel gas tank of claim
10, wherein the fleoating structure further includes a Zfuel
tank for liquid fuel stored to use at least one of heavy

oil and diesel o0il as fuel.

[Claim 14]
The floating structure with a fuel gas tank of claim
1, wherein the fuel gas tank is an independent type tank

storing liquefied gas.

[claim 15]
The floating structure with a fuel gas tank of claim
1, wherein the floating structure is a ship voyaged under

one’s own power by the prepulsion apparatus.

[Ciaim 16]

The floating structure with a fuel gas tank of claim
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15, wherein the ship is a container ship.

[claim 17]

A floating structure with a fuel gas tank stering
gaseous fuel used as fuel while floating at sea,
comprising:

a2 cabin area disposed on an upper deck o¢f the
fleoating structurse;

a fuel gas tank mounted under the cabin area in the
hull of the flcating structure; and

a coffer dam mounted between the cabin area and the
fuel gas tank and a barrier rib blocking heat and gas
generated during fire, in order to secure safety of the

cabin area.

[claim 18]

The floating structure with a fuel gas tank of claim
17, wherein the space other than the cabin area over the
upper deck of the floating structure is a freight loading

space loading freights.

[ciaim 19]
A ship with a fuel gas tank storing a gaseous fuel

used as fuel while flecating at sea, comprising:
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a cabin area disposed on an upper deck cf the ship;

a fuel gas tank disposed under the cabin area in the
hull of the ship;

a klocking member disposed hetween the cabkin areaz and
the fuel gas tank to secure the safety of the cabin area;
and

a propulsion apparatus generating propulsive Zforce

using a gasecus fuel stered in the fuel gas tank as fuel.
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