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MANUFACTURING METHOD OF
FLOATING LIQUEFIED HYDROCARBON GAS PLANT
TECHNICAL FIELD
[0001]

The present invention relates to a manufacturiethiod of a floating liquefied
hydrocarbon gas plant that reuses liquefied hydbmragas tanks of a ship for
transporting liquefied hydrocarbon gas.

BACKGROUND ART
[0002]

Conventionally, it is known that in a ship (LNGyshfor transporting liquefied
natural gas (LNG), even after the hull of the s aged to a significant extent, the
liquefied natural gas tanks (LNG tanks) still han¢ aged so much. Therefore, it has
been proposed to remove LNG tanks from a ship whashbeen in service for a long
period of time, and reuse the LNG tanks in othe@GLships.

[0003]

For instance, a conventionally known technologyudes the step of removing
LNG tanks from the hull of a first LNG ship by ugia first crane, and the step of
mounting the LNG tanks on the hull of a second sttich is different from the first
ship by using the same crane or a different secamk. See Patent Document 1.
PRIOR ART DOCUMENT(S)

PATENT DOCUMENT(S)
[0004]

Patent Document 1: JP2012-086768A

SUMMARY OF THE INVENTION

TASK TO BE ACCOMPLISHED BY THE INVENTION
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[0005]

According to the prior art disclosed in Patent Dments 1, the LNG tanks of
an existing LNG ship can be reused in a newly canstd LNG ship. However, the
entire hull of the newly constructed LNG ship iguged to be newly constructed so
that a high construction cost is required.

In the case of a small LNG plant which requireslatively small storage
capacity of LNG, all of the LNG tanks of an exigtibNG ship are not required to be
reused. An excessive tank storage capacity mekoveea facility utilization efficiency,
and increases the maintenance cost.

[0006]

Based on such considerations, the inventors sfgaient application have
realized that when reusing the LNG tanks of antexd_NG ship for a floating
liquefied natural gas plant, by reducing the famd aft length of the floating liquefied
natural gas plant as compared to the fore an@iadtth of the existing LNG ship, the
required mechanical strength of the hull for suppgra floating liquefied natural gas
plant is reduced, and a part of the hull of thestaxgy LNG ship can be reused.
[0007]

Also, by using a part of the LNG tanks of the &rig LNG ship, a relatively
small plant for utilizing LNG can be constructedaimonvenient manner (for the
purpose of supplying electric power generated lxyygusNG to small or medium sized
power users). Furthermore, as an additional adgantae BOG (boil off gas)
processing facility associated with the LNG tané&s be reused.

[0008]
The technology for reusing existing ships propdsgthe inventors of this

application can be applied not only to LNG shipsddgo to ships for transporting other
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types of hydrocarbon gases such as LPG. Therefooh, liquefied hydrocarbon gas
plants, including liquefied natural gas plants| Wwé collectively referred to as
"liquefied hydrocarbon gas plants" in the followidigclosure.

[0009]

The present invention was made in view of suclbleras of the prior art, and
has a primary object to provide a method of marufarg a floating liquefied
hydrocarbon gas plant that efficiently reutilizesexisting liquefied hydrocarbon gas
transport ship.

MEANS FOR ACCOMPLISHING THE TASK
[0010]

To achieve such an object, a first aspect of thegnt invention provides a
method of manufacturing a floating liquefied hydadmon gas plant that reuses
liquefied hydrocarbon gas tanks of a ship for tpansng liquefied hydrocarbon gas,
comprising the steps of: cutting the ship intowarality of blocks each containing at
least one of the liquefied hydrocarbon gas tankd;kilding a new floating structure
portion including a liquefied hydrocarbon gas plamtnected to a front end or a rear
end of at least one of the blocks; wherein a coetbiangth of the at least one of the
blocks and the floating structure portion connec¢hkeaeto is smaller than a length of
the ship.

[0011]

By thus making the fore and aft length of the tilog liquefied hydrocarbon

gas plant smaller than that of the existing slhip,required mechanical strength and the

required thickness of the structural plates offthik forming the floating liquefied
hydrocarbon gas plant can be reduced so that teenexship (including a part of the

hull thereof) can be efficiently utilized.
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[0012]

According to a second aspect of the present inventhe method of
manufacturing a floating liquefied hydrocarbon g&nt further comprises the step of
installing at least a part of a plant facility hetfloating structure portion.

[0013]

Thereby, the freedom in the layout of the deviares appliances of the plant
facility can be improved, and the manufacture efftbating liquefied hydrocarbon gas
plant can be facilitated.

[0014]

According to a third aspect of the present invamtihe floating structure
portion is provided with a plurality of verticalrranged decks each containing a part
of the plant facility.

[0015]

Thereby, the space within the floating liquefigditocarbon gas plant can be
efficiently utilized so that the fore and aft dinséon of the floating liquefied
hydrocarbon gas plant can be minimized even whempldnt facility is installed in the
floating liquefied hydrocarbon gas plant.

[0016]

According to a fourth aspect of the present inieentthe plant facility
comprises at least one of a facility for regastfma of liquefied hydrocarbon gas stored
in the liquefied hydrocarbon gas tank, a facily fiquefying hydrocarbon gas to be
stored in the liquefied hydrocarbon gas tank, difiador liquefying hydrocarbon gas
obtained from a gas field or an associated gae &idred in the liquefied hydrocarbon
gas tank, a power transmission facility for trartmg electric power generated by the

floating liquefied hydrocarbon gas plant which isared to a coast to an existing power
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grid, and a facility for supplying hydrocarbon desm the floating liquefied
hydrocarbon gas plant which is moored to a coasttly to a hydrocarbon gas user.
[0017]

The facility for regasification of liquefied hydrarbon gas stored in the
liquefied hydrocarbon gas tank allows the gasifigdrocarbon gas to be used as fuel or
the like. The facility for liquefying hydrocarborag to be stored in the liquefied
hydrocarbon gas tank allows the liquefied hydrooarfas to be stored as fuel or the
like. The facility for liquefying hydrocarbon gabtained from a gas field or an
associated gas to be stored in the liquefied hyatbmn gas tank allows the liquefied
hydrocarbon gas to be transported to a user sitesiog an LNG ship or the like. The
power transmission facility for transmitting electpower generated by the floating
liquefied hydrocarbon gas plant which is moored tmast allows the generated electric
power to be transmitted to an existing power grtie facility for supplying
hydrocarbon gas from the floating liquefied hydmtca gas plant which is moored to a
coast allows the hydrocarbon gas to be suppliegttiyrto a hydrocarbon gas user.
[0018]

According to a fifth aspect of the present inventithe block to which the
floating structure portion is connected includgs@pulsion facility for the ship.

[0019]

By thus reutilizing the propulsion facility forghexisting ship, the existing ship
for transporting liquefied hydrocarbon gas can ffieiently reutilized.
[0020]

According to a sixth aspect of the present inwemtthe plant facility includes
at least one of a gas engine and a gas turbineskathydrocarbon gas regasified from

the liquefied hydrocarbon gas stored in the ligeetfiydrocarbon gas tank and/or boil



10

15

20

25

off gas.
[0021]

Thereby, the output and the exhaust heat of theeggine and/or the gas
turbine can be utilized within and without the tiog liquefied hydrocarbon gas plant.
[0022]

In this case, by using a gas engine generator icimga gas engine and a
power generator, or a gas turbine generator comipimigas turbine and a power
generator, the electric power generated by usiadnyldrocarbon gas can be used within
or without the floating liquefied hydrocarbon gdamnt. Also, a device utilizing the cold
heat of the liquefied hydrocarbon gas may be pexvich association with the gas
engine. The plant facility may include a gas tuebtombine cycle power generation
facility.

[0023]

According to a seventh aspect of the present inverthe at least one of the
gas engine and the gas turbine is used for gengratpropelling power.
[0024]

Thereby, the floating liquefied hydrocarbon gamnplcan travel over the sea
without requiring a tugboat or the like.
[0025]

According to an eighth aspect of the present itisanthe plant facility
comprises: a gas engine using hydrocarbon gasisiotbe liquefied hydrocarbon gas
tank as a fuel; a refrigerant turbine using a geftant consisting of a hydrocarbon or
carbon dioxide as a working fluid; an electric pogenerator driven by the refrigerant
turbine; a refrigerant heater for heating the gefrant using a cooling liquid for cooling

the gas engine as a heat source; a heat exchanderther heating the refrigerant
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heated by the refrigerant heater by using exhasbfithe gas engine as a heat source;
and a condenser for condensing the refrigerantliexpieom the refrigerant turbine by
exchanging heat with hydrocarbon gas discharged the liquefied hydrocarbon gas
tank.

[0026]

By thus utilizing the waste heat (the heat from élthaust gas and the cooling
liquid) from the gas engine for the refrigeranbioe using hydro carbon or carbon
dioxide as a working fluid, the heat recovery ratidhe gas engine can be improved,
and hence, the power generation efficiency of thatgacility can be improved.

[0027]

According to a ninth aspect of the present inwemtthe plant facility
comprises: a gas turbine using hydrocarbon gasdsiarthe liquefied hydrocarbon gas
tank as a fuel; a refrigerant turbine using a gefrant consisting of a hydrocarbon or
carbon dioxide as a working fluid; an electric powenerator driven by the refrigerant
turbine; a heat recovery boiler for recovering wastat from the gas turbine; a heater
for heating a cooling liquid for cooling the gasttime with a heat medium heated by
the heat recovery boiler; a refrigerant heatehgating the refrigerant by using the
cooling liquid heated by the heater as a heat spard a condenser for condensing the
refrigerant expelled from the refrigerant turbinedxchanging heat with hydrocarbon
gas discharged from the liquefied hydrocarbon gak.t
[0028]

By thus utilizing the waste heat (the heat from ¢boling liquid) from the gas
turbine for the refrigerant turbine using hydrolxar or carbon dioxide as a working
fluid, the heat recovery ratio of the gas turbiaa be improved, and hence, the power

generation efficiency of the plant facility canibgroved.
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[0029]

According to a tenth aspect of the present ineantihe plant facility is
configured to supply regasified hydrocarbon gasuimmeously as the electric power
generator generates electric power by being dibyetine gas engine.

[0030]

Thereby, simultaneously as electric power is getieerby the power generator
driven by the gas engine, the hydrocarbon gas eaupplied to the gas engine as a
fuel.

[0031]

According to an eleventh aspect of the presemrition, the plant facility is
configured to supply regasified hydrocarbon gasuimmeously as the electric power
generator generates electric power by being dibyethe gas turbine.

[0032]

Thereby, simultaneously as electric power is getieerby the power generator
driven by the gas engine, the hydrocarbon gas eaupplied to the gas turbine as a
fuel.

[0033]

According to a twelfth aspect of the present irtien the liquefied
hydrocarbon gas consists of at least one of ligdefiatural gas and liquefied petroleum
gas.

[0034]

Thereby, the existing ship for transporting ligadfhydrocarbon gas can be
efficiently reutilized as a floating liquefied hymrarbon gas plant that uses at least one
of liquefied natural gas and liquefied petroleurs.ga

[0035]
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According to another aspect of the present ineenthe method of
manufacturing a floating liquefied hydrocarbon gémt is characterized by that the
floating structure portion is a same width as tleek connected thereto.

[0036]

According to another aspect of the present ineanthe method of
manufacturing a floating liquefied hydrocarbon gémt is characterized by that the
floating structure portion is provided with an uppgeck at a same level as an upper
deck of the block.

[0037]

According to another aspect of the present ineanthe method of
manufacturing a floating liquefied hydrocarbon g&mt is characterized by that the
block and the floating structure portion connedtethe block are formed into a single
floating structure by welding.

[0038]

According to another aspect of the present ineanthe method of
manufacturing a floating liquefied hydrocarbon gémt is characterized by that a
section accommodating the plant facility is sepatdtom the seawater by at least a
pair of longitudinal bulkheads.

[0039]

According to another aspect of the present ineenthe method of
manufacturing a floating liquefied hydrocarbon gémt is characterized by that a
section accommodating the plant facility is sepatdtom the seawater by at least a
pair of bottom walls.

[0040]

According to another aspect of the present ineanthe method of
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manufacturing a floating liquefied hydrocarbon gémt is characterized by that the

floating structure portion is provided with a tamktanks for storing at least one of plant

waste water, plant medium liquid (refrigerant, hmadium or the like), fuel oil, and
lubricating oil.
[0041]

According to another aspect of the present ineenthe method of
manufacturing a floating liquefied hydrocarbon gémt is characterized by that the
floating structure portion is provided with a longlinal bulkhead extending
continuously from the block.

[0042]

According to another aspect of the present ineanthe method of
manufacturing a floating liquefied hydrocarbon g&t is characterized by that the
floating structure portion is not closed by an upgeck.

[0043]

According to another aspect of the present ineanthe method of
manufacturing a floating liquefied hydrocarbon gémt is characterized by that the
floating structure portion is provided with a plliaof compartments separated by at
least one bulkhead.

[0044]

According to another aspect of the present ineenthe method of
manufacturing a floating liquefied hydrocarbon gémt is characterized by that the
block and the floating structure portion connedhi® block are provided with a
buoyancy.

[0045]

According to another aspect of the present ineanthe method of
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manufacturing a floating liquefied hydrocarbon gémt is characterized by that the
block and the floating structure portion connedti® block are provided with a ballast
tank for controlling the attitude of the hull (triamd heel adjustment).
[0046]

According to another aspect of the present ineanthe method of
manufacturing a floating liquefied hydrocarbon gémt is characterized by that the
floating structure portion is provided with a mawayifacility for mooring to a pier or a
seabed.

[0047]

According to another aspect of the present ineanthe method of
manufacturing a floating liquefied hydrocarbon g&t is characterized by that the
block and the floating structure portion are predadvith a mooring facility for mooring
to a pier or a seabed.

[0048]

According to another aspect of the present ineanthe method of
manufacturing a floating liquefied hydrocarbon gémt is characterized by that a
floating body consisting of the block and the flogtstructure portion connected to the
block is provided with a mooring facility for moag the floating body to another ship
such as an LNG ship and a loading facility for iogdand unloading liquefied
hydrocarbon gas (such as LNG) to and from the athgr so that liquefied hydrocarbon
gas can be accepted from a liquefied hydrocarberagek of the block to the other
ship.

[0049]
According to another aspect of the present ineanthe method of

manufacturing a floating liquefied hydrocarbon g&mt is characterized by that a
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floating body consisting of the block and the flogtstructure portion connected to the
block is provided with a mooring facility for moag the floating body to another ship
such as an LNG ship and a loading facility for iogdand unloading liquefied
hydrocarbon gas (such as LNG) to and from the athgr so that liquefied hydrocarbon
gas can be accepted from the other ship to a iegiéfydrocarbon gas tank of the
block.
[0050]

According to another aspect of the present ineenthe method of
manufacturing a floating liquefied hydrocarbon gémt is characterized by that the
floating structure portion is provided with a sugiascture for accommodating living
quarters or working areas
[0051]

According to another aspect of the present ineenthe method of
manufacturing a floating liquefied hydrocarbon gémt is characterized by that the
plant facility includes a facility for liquefyingdquefied natural gas stored in the
liquefied natural gas tank
[0052]

According to another aspect of the present ineanthe method of
manufacturing a floating liquefied hydrocarbon gémt is characterized by that the
floating structure portion is provided with a prégian facility.

EFFECT OF THE INVENTION
[0053]

Thus, the present invention provides an advantaget an existing liquefied

hydrocarbon gas transportation ship such as atirexisNG ship can be efficiently

reutilized.
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BRIEF DESCRIPTION OF THE DRAWING(S)
[0054]

Figure 1 shows a side view and a plan view of HGLship provided with
LNG tanks to be reutilized according to an embodited the present invention;

Figures 2A to 2D are diagrams illustrating a mdtbbmanufacturing floating
liquefied hydrocarbon gas plants by reutilizing G ship shown in Figure 1;

Figure 3 is a sectional view of the LNG tank arglierounding part of one of
the floating liquefied hydrocarbon gas plants shawRigure 2;

Figure 4 is a sectional view showing the layoua @iant facility installed in
the floating structure portion shown in Figure 2B;

Figure 5 shows plan views of the layout of thenpfacility installed on
different decks of the floating structure portidrown in Figure 2B;

Figure 6 is a diagram showing a first example plaant facility provided in a
floating liquefied hydrocarbon gas plant; and

Figure 7 is a diagram showing a second exampdepddint facility provided in
a floating liquefied hydrocarbon gas plant.
DESCRIPTION OF THE PREFERRED EMBODIMENT(S)
[0055]

Preferred embodiments of the present inventiordaseribed in the following
with reference to the appended drawings.
[0056]

Figure 1 shows a side view and a top view of aangle of an LNG ship 1
having LNG tanks 2A to 2D to be reused in an eminedit of the present invention.
The terms (such as front, rear, left, right, up dadn) denoting directions used in the

following description are defined with regard te thtNG ship 1 shown in Figure 1. For
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example, the bow direction (on the right hand &idine drawing) is defined as "front",
and the stern direction (on the left hand sidénéendrawing) is defined as "rear".
[0057]

As shown in Figure 1, the LNG ship 1 is an exptihip used for marine
transportation of LNG, and includes a pluralityuffan this case) of LNG tanks 2A to
2D (which may hereinafter be referred to collediias the "LNG tank 2" wherever
appropriate), a propulsion unit 3, and a hull 4adnich these components are mounted.
In the present embodiment, the existing vesseétehsed may consist of a ship whose
hull 4 (including the outer shell of the ship butkiding at least the LNG tank 2) is
coming close to an end of a service life owing toray time period of use.

Alternatively, the ship 1 may have become redunétaméiny other reasons.
[0058]

In this disclosure, the LNG ship 1 is given aseaample of a liquefied
hydrocarbon gas transport ship to be reused, bytdsent invention is not limited to
this, but may be applied to any ship such as an &R fitted at least with a storage
tank for liquefied hydrocarbon gas similar to thé@ tank 2.

According to the present invention, it is alsogibie to reuse an LNG ship as a
floating liquefied natural gas plant or a floatinguefied petroleum gas plant, and reuse
an LPG ship as a floating liquefied petroleum gasip
[0059]

Figure 2 includes diagrams illustrating a methbHuwlding floating liquefied
hydrocarbon gas plants of the present embodimesgidoan the reuse of the LNG ship 1
shown in Figure 1.

[0060]

As shown in (A) to (D) of Figures 2, in the methafdbuilding the floating
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liquefied hydrocarbon gas plant 5 according toptfesent embodiment, by reusing the
LNG tank 2 of the LNG ship 1 and a part of the sunding structural members such as
the hull 4, a new floating liquefied hydrocarbors gdant 5 is built.
[0061]

In building the floating liquefied hydrocarbon galant 5, first of all, as shown
in Figure 1, the LNG ship 1 is cut into a pluralifyblocks (a first block 11, a second
block 12, a third block 13, and a fourth block i construction dock (not shown in
the drawings) for ships. Each block 11, 12, 13¢d#dtains the corresponding one of the
LNG tanks 2A to 2D and an associated part of thecgiral members such as the hull 4
which has been cut. In this case, the LNG shipcliisalong cut planes 16, 17 and 18
extending vertically and arranged along the for a@ifth direction of the LNG ship 1 (see
Figure 1 also).

[0062]

In the case of the floating liquefied hydrocarlgas plant 5 shown in Figure
2(A), the first block 11 is utilized, and a newlgrstructed floating structure portion 21
is connected to the front end of the first block Ihlthe newly constructed floating
structure portion 21, major structural membersesponding to the outer shell and
other major structural members (deck, bottom plaa¢er plate, etc.) of the hull 4
extend in the longitudinal direction in the firdobk 11 in continuation with the counter
parts of the first block 11. The major parts of fingt block 11 and the floating structure
portion 21 are integrally joined to one anothemi®tding or the like so as to form a
single new floating structure. The floating struetportion 21 may have a same width
as the first block 11. The first block 11 is proaadwith a per se known propulsion unit
3 (which may include a diesel engine, a generatarptor, etc.) in addition to the first

LNG tank 2A. By using this existing propulsion uBijtthe floating structure portion 21
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can function as a smaller ship than the originaG.$hip 1 while conveniently reusing
the existing facilities of the LNG ship 1. Furtherra, the floating structure portion 21
serves as a platform for installing a plant fagilitilizing the liquefied hydrocarbon gas
stored in the first LNG tank 2A. Therefore, thiaml is newly fitted with a plant facility
including various appliances and devices for usiregliquefied hydrocarbon gas. It is
not essential that all the appliances and devitdseglant facility 30 are placed on the
floating structure portion 21, and a part of apmdies and devices of the plant facility 30
may be installed on the side of the existing filstck 11.
[0063]

In the case of the floating liquefied hydrocarlgas plant 5 shown in Figure
2(B), a newly constructed floating structure portk® is connected to the front end of
the second block 12, and another newly built flegagtructure portion 23 is connected
to the rear end of the second block 12. The neamstructed floating structure portions
22 and 23 are provided with structural membersesponding to the outer shell and
other major structural members of the hull extegdinthe fore and aft direction in the
second block 12 so as to be continuous in thedndeaft direction. The front floating
structure portion 22 is a protective structurepiatecting the front of the second block
12 (the LNG tank 2B), and the rear floating struetportion 23 is a floating structure
serving as a platform for a plant facility 30 sianly as the floating structure portion 21
shown in Figure 2(A). However, in this case, thar ffoating structure portion 23 may
be provided with a cabin 31 that can be used agparation room or the like for the
plant facility 30. Since the floating liquefied hgadarbon gas plant 5 shown in Figure 2
(B) does not have any existing propulsion equipmiémay be transported on the sea
to a desired place using a per se known tugbaodiedike. However, it is also possible

to install a propulsion unit in the floating struc portion 23.
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[0064]

The floating liquefied hydrocarbon gas plant 5wshan Figure 2(C) is similar
to that show in Figure 2(B) except that the thilack 13 is used in place of the second
block 12.

[0065]

In the case of the floating liquefied hydrocarlgas plant 5 shown in Figure
2(D), a newly constructed floating structure parti is connected to the rear end of
the fourth block 14. The new floating structuretjwor 24 is provided with structural
members corresponding to the outer shell of theexiénding in the longitudinal
direction in the fourth block 14 and other majoustural members of the fourth block
So as to be continuous in the fore and aft diractB8milarly as the floating structure
portion 23 of Figure 2(B), the floating structureripon 24 serves as a platform for a
plant facility 30.

[0066]

In the present embodiment, the LNG ship 1 haviragfour LNG tanks 2A to
2D is divided into the four blocks, the first taufth blocks 11, 12, 13 and 14, and all of
the four blocks are utilized to produce the fooatlng liquefied hydrocarbon gas plants
5. Thus, in the present embodiment, the floatiggdfied hydrocarbon gas plants 5 are
constructed by reusing the entire existing LNG shiplowever, the present invention is
not limited to this, but it is also possible to lduhe floating liquefied hydrocarbon gas
plants 5 by reusing only a part of the separateltipfeiblocks of the existing LNG ship
1.

[0067]
Further, in regard to the floating liquefied hydadbon gas plants 5 according

to the present embodiment, various changes carabe on the number of the LNG
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tanks provided in the LNG ship 1 to be reused,tarchumber of blocks the LNG ship
1 is cut into. For example, one floating liquefleairocarbon gas plant 5 (or a block
separated from the LNG ship 1) may include two orerof the LNG tanks originally
provided in the existing LNG ship 1.
[0068]

The fore and aft dimension of the floating liqeefihydrocarbon gas plant 5 to
be constructed is required to be smaller thanahtite LGN ship 1 to be reused.
Therefore, even if the existing LNG ship 1 may beffit to be continued to be used
from the viewpoint of the required strength (thedibudinal strength requirement, for
example) of the structural members (in particulae, hull), because the floating
liquefied hydrocarbon gas plant 5 to be construbislia smaller fore and aft dimension,
the required strength of the structural memberscated with each block 11, 12, 13,
14 that is to be reused will be less, and the nréchbstrength of the existing structure
members may well be adequate. As a result, inldiairig liquefied hydrocarbon gas
plants 5, it is possible to reuse not only the Ltd@ks 2 but also the structural members
(at least a part thereof) of the hull 4 and the licated in the vicinity of the LNG tanks
2. Therefore, the floating liquefied hydrocarbos géants 5 can be constructed by
efficiently reutilizing the existing ship (includina part of the hull in addition to the
LNG tanks 2).

[0069]

The foregoing embodiment pertained to the plagitifees 30 using
hydrocarbon gases, but the plant facilities 30 og/LPG or any other liquefied
hydrocarbon gases. For instance, when an LNG shipth LNG tanks 2) is to be
reused, it is possible to install a plant faciB using LNG or LPG. When an LPG ship

(with LPG tanks 2) is to be reused, it is possiblenstall a plant facility 30 using LPG.
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[0070]

Figure 3 is a cross sectional view of an LNG tan¥ a floating liquefied
hydrocarbon gas plant 5 and a peripheral part tiere
[0071]

As shown in Figure 3, in the illustrated embodiméme LNG tank 2 consists
of a Moss tank (spherical independent tank), aohlidtes a spherical tank main body 41,
a skirt 42 forming a cylindrical support structamed fixedly supported by a hull 4 (a
base deck), and a tank cover 43 in a per se knaavymaer. In the floating liquefied
hydrocarbon gas plant 5 described above, not tielyank main body 41 but also the
surrounding structural members including a pathefhull 4 supporting the tank main
body 41 are reused. However, in the floating ligeethydrocarbon gas plant 5
according to the present invention, depending erddgree of aging or damage
sustained by the tank main body 41 and the suriogrsiructural members, such parts
may be partly repaired or replaced before reusiegt
[0072]

Although not shown in Figure 3, as a structurahther surrounding the LNG
tank 2, bulkheads 45 (see Figure 1) separate sit@llation spaces of the LNG tanks 2
from the remaining part of the hull 4 with respecthe fore and aft direction. When
cutting the LNG ship 1 into a plurality of block$,112, 13 and 14, the cut planes 16, 17
and 18 may be selected so as not to coincide httbtilkheads 45 (by offsetting in the
forward or rearward direction). Thereby, the bulikthe 45 can be reused as parts of the
blocks 11, 12, 13 and 14.
[0073]

The LNG tanks 2 are not limited to Moss tanks, bay consist of tanks

(membrane tanks, for example) which can be formexa group of independent tanks.
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[0074]

Figures 4 and 5 are a cross-sectional view and\péaws of the arrangement of
the plant facility 30 in the floating structure fion 23 shown in Figure 2(B).

[0075]

As shown in Figures 4 and 5, the floating struefoortion 23 may be provided
with a plurality of layers arranged on top of omether. Here, the floating structure
portion 23 is provided with an upper deck 51 lodaean uppermost part, an
intermediate deck 52 positioned below the uppek &i¢ and a base deck 53 located at
a lowermost part. Although details of the planilfgc30 will be described later, for
example, a BOG compressor, a vertically placed Idtiftage tank, a heat exchanger
for regasifying the LNG, a heater, and the like bararranged in the upper deck 51.
Further, for example, a gas turbine for power gatiem using LNG as fuel can be
arranged in the intermediate deck 52. Furtherefample, a steam turbine, a generator,
and the like can be disposed in the base deckush & structure of the floating
structure portion 23 can be similarly adopted atsiine other floating structure portions
21, 24, etc. provided with the corresponding pfantlity 30.

[0076]

The number of decks (floors for placing appliancevices, etc.) provided in
the floating structure portion 23, and the arrangeinof the specific devices and
appliances can be variously changed. The planitfa8D provided in the floating
liquefied hydrocarbon gas plant 5 may consist lidefied natural gas plant, a gas
treatment plant, an acidic gas injection planggasification plant, a power generation
plant, a liquefied petroleum gas plant, or a pagny of such plants. The floating
structure portion 23 may also be provided with safdt storing plant wastewater, plant

medium liquid, fuel oil, lubricating oil or the k& For example, it is possible to provide
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a tank or the like for holding amine that may bedufor absorbing acidic components
in the natural gas associated with the plant tc80, produced water (water
contaminated with oil), diesel oil or the like.
[0077]

The liquefied natural gas plant may include adfqution facility (such as a
heat exchanger) for liquefying natural gas minednfia gas field.
[0078]

The gas treatment plant may include facilitiestfeating or processing the gas
obtained from gas fields such as a slag catcheilities for removing acid gases (GO
H.S, mercaptan, etc.), dehydration facilities, mereamoval facilities and the like.
[0079]

Further, the acidic gas removal plant may inclaggant for injecting acidic
gases into a geological layer other than a gas laytbe gas field when the treatment of
acidic gases such as$lis not practical.

[0080]

The regasification plant may include a heat exgkaas a part of a
regasification facility, and a hydrocarbon gas\aely facility, etc. for forwarding a
hydrocarbon gas obtained from a moored floatingdfted hydrocarbon gas plant to a
hydrocarbon gas user facility, etc.

[0081]

The power generation plant may include a turbiereegator and a gas engine
generator using a liquefied hydrocarbon gas agladnd a power transmission facility
that transmits electric power generated by a mopos¢eer plant to an existing power
grid. It is also possible to deliver hydrocarbos gagasified by the regasification plant

while performing power generation by the gas engererator or the gas turbine
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generator in the power plant at the same time.
[0082]

The liquefied petroleum gas plant may includegadfaction facility
(compressor or the like) for liquefying the gas.

[0083]

In addition, it is preferable that the installatiarea (installation space) of the
plant facility in the floating structure portion 2Z3separated from the seawater by at
least two longitudinally extending bulkheads. Farthore, the installation area of the
plant facility should be separated from the seamiatea double bottom structure.
Further, in addition to the block 12, the floatstgucture portion 23 is preferably
provided with a longitudinally extending bulkheadiiah is structurally continuous with
the block 12. Further, the floating structure port23 may be configured not to be
closed by the upper deck or the like. The floastrgcture portion 23 may be provided
with a plurality of compartments separated by aste@ne bulkhead having a similar
configuration as the bulkhead 45. Also, the blo2lkahd the floating structure portion
23 connected to the block 12 may have a suffidieiolyancy to keep the entire structure
afloat on the sea. At least one of the block 12taedloating structure portion 23
connected to the block 12 may be provided withllastank so that a hull attitude
control (trim and heel adjustment) can be madethEurat least one of the block 12 and
the floating structure portion 23 connected toliteek 12 may be provided with a
mooring facility to be thereby moored or anchor@d pier or a seabed. The floating
body (the floating liquefied hydrocarbon gas planhtonstituted by the block 12 and
the floating structure portion 23 connected tolileek 12 may be equipped with a
facility for mooring the floating body to a liquefi hydrocarbon gas transport ship and

a loading facility for loading liquefied hydrocambgas (such as LNG) and boil-off gas
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from a liquefied hydrocarbon gas transport shiphst liquefied hydrocarbon gas may
be accepted from the liquefied hydrocarbon gaspari ship to the liquefied
hydrocarbon gas tank situated in the block 12.fldsing body (the floating liquefied
hydrocarbon gas plant 5) constituted by the bldtladd the floating structure portion
23 connected to the block 12 may be equipped wigttitity for mooring the floating
body to a liquefied hydrocarbon gas transport ahnighan unloading facility for
unloading liquefied hydrocarbon gas (such as LN@) laoil-off gas to the liquefied
hydrocarbon gas transport ship so that liquefiettdgarbon gas may be accepted from
the liquefied hydrocarbon gas tank situated indioek 12 to the liquefied hydrocarbon
gas transport ship. The floating structure pori8may also be provided with a
superstructure for accommodating living quarter&/orking areas. In the plant facility
30, facilities for liquefying hydrocarbon gas togsiered in the liquefied hydrocarbon
gas tank may be provided. The floating structumtiguo 23 may also be provided with
facilities for the propulsion of the floating body.
[0084]

By installing at least a part of the plant fagil#0 in the floating structure
portion 23 in this manner, the degree of freedomaymg out the appliances and
devices constituting the plant facility 30 is inesed, and the manufacturing of the
floating liquefied hydrocarbon gas plant is faeiléd. In particular, by providing a
plurality of decks 51 to 53 arranged in the veltdieection to accommodate different
parts of the facilities 30, the space availableristalling the plant facility 30 can be
effectively utilized so that the length in the f@med aft direction of the liquefied
hydrocarbon gas plant 5 can be minimized.

[0085]

Figure 6 is a structural diagram showing a fissiraple of the plant facility 30
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provided in the floating liquefied hydrocarbon géant 5. Here, as a preferred example,
the plant facility 30 is configured as a gas engioenbined cycle power generation
plant.

[0086]

As shown in Figure 6, the gas engine combinedecgolver generation plant
includes a gas engine (reciprocating engine) 6igtwimay consist of an internal
combustion engine using LNG as a fuel, and a refaigt turbine 62 using a
hydrocarbon refrigerant having a lower boiling pgdhman water as a working fluid. The
gas engine 61 and the refrigerant turbine 62 a#d e driving a generator 64 and a
generator 65, respectively, for generating elegower. In this case, the gas engine 61
and the generator 64 can be configured as an altggs engine generation unit. At
least a part of the generated electric power magupelied from the floating liquefied
hydrocarbon gas plant 5 which is moored to a hatdtie outside.

[0087]

The natural gas obtained by regasifying the LN$Best in the LNG tank 2 and
the boil off gas (hereinafter referred to as BO&)eayated in the LNG tank 2 are
supplied to the gas engine 61 as fuel, and theustiyas of the gas engine 61 at a
relatively high temperature (410 °C, in this caseajischarged toward a heat exchanger
71 for recovering the exhaust heat. The gas eréirie provided with a cooling water
jacket (not shown), and the jacket cooling watex edlatively low temperature (88°C,
in this case) is expelled from the cooling watekg, and is recirculated back to the
cooling water jacket via a water circulation lir@ provided with a water circulation
pump 72 in the direction indicated by arrows inUf@6. The natural gas and boil off
gas can also be used as engine fuel for the pioput$ the floating body.

[0088]
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The output of the gas engine 61 is convertedelgotric power by the
generator 64, and at least a part of the geneedéettic power is used for the rotation
of the propeller 10 for the propulsion of the fiogtbody via a motor or the like (not
shown). When the floating liquefied hydrocarbon gkt 5 does not require a
propulsion facility, it is also possible to supply the electric power generated by the
generator 64 to the outside of the floating ligeéfhydrocarbon gas plant 5. If desired,
the generator 64 may be omitted while the outpaftsif the gas engine 61 is
connected to the propeller 10 via a per se knovan gechanism or the like so that the
output of the gas engine 61 may be directly usethi® propulsion of the floating
liquefied hydrocarbon gas plant 5.

[0089]

The refrigerant turbine 62 uses a mixed refrigecansisting of methane and
propane (50 to 55 wt% of methane, and 45 to 50 witwropane, for example) as a
working fluid. This working fluid is heated by tlgas engine exhaust gas in the heat
exchanger 71 before being introduced into thegefant turbine 62. The heat
exchanger 71 is provided with a plurality of hegtimits including bundles of heat
transfer tubes so that an efficient exchange df Ineaveen the gas engine exhaust gas
and the working fluid is enabled. As a result, akigy fluid (gas) having a
predetermined temperature and pressure (103 °G}.andPaG, for example) is
introduced into the refrigerant turbine 62 to catleeturbine blades (not shown) to
rotate by the kinetic energy of the working fluithe output of the refrigerant turbine
62 is converted into electric power by the generéfo In the refrigerant turbine 62, not
only the hydrocarbon gas but also carbon dioxidg beaused as the working fluid. The
carbon dioxide for this purpose may be obtainethfeogas treatment plant in the plant

facility 30 or may be recovered from the exhaustgfaa gas engine or a gas turbine.
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[0090]

The working fluid (gas having a temperature ofG5and a pressure of 0.4
MPagG, in this case) discharged from the refrigetariiine 62 is sent to a condenser 82
via a refrigerant circulation line 81 in the diriect indicated by arrows in Figure 6. A
discharge line 83 of the LNG tank 2 is connectetthéocondenser 82, and the cold heat
of the LNG (temperature: -160 °C, pressure: 7.0 @Ha this case) at a temperature
equal to or lower than the freezing point thatuppied to the condenser 82 is used for
cooling the working fluid. Meanwhile, the conden8@rfunctions as a regasification
device that vaporizes LNG by using the heat ofwbeking fluid.

[0091]

The LNG stored in the LNG tank 2 is temporarilgred in the LNG storage
tank 66 and then sent to the side of the condéiseia the discharge line 83 by a
discharge pump 67. The BOG generated in the LN® 2ais mixed with the LNG in
the LNG storage tank 66 via the BOG compressor 68.

[0092]

The working fluid condensed in the condenser 82nsporarily stored in a
circulating refrigerant storage tank 85 providedhe refrigerant circulation line 81.
Thereafter, the working fluid (- 128 °C, 5.0 MP&8,4 t / hr, in this case) pressurized
by a refrigerant pump 86 provided in the refrigém@rculation line 81 is sent to a
refrigerant evaporator 87. A seawater inlet pipédd88ntroducing seawater (15 °C, in
this case) existing around the floating liquefigdiocarbon gas plant 5 is connected to
the refrigerant evaporator 87, and the workingdfligi subjected to heat exchange with
the seawater to be preheated to a temperature, (b tiids case) at which the jacket
cooling water does not freeze.

[0093]
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The working fluid exiting from the refrigerant gp@ator 87 is sent to a
refrigerant heater 91 to be heated (29 °C, indhge) by heat exchange with the jacket
cooling water (88 °C, 270 t/ hr, in this case).av&hile, the jacket cooling water is
cooled by the refrigerant heater 91 to a tempeza® to 80 °C, in this case) that is
suitable for cooling the gas engine 61. The workingl from the refrigerant heater 91
is sent to the heat exchanger 71, and the heatddngdluid (103 °C, 4.9 MPaQG) is
supplied to the refrigerant turbine 62. Howeveis ilso possible to omit the heat
exchanger 71 and supply the working fluid from téigerant heater 91 to the
refrigerant turbine 62 without passing throughhkat exchanger 71.

[0094]

The LNG from the LNG tank 2 is discharged from tdomdenser 82, and then
sent to the LNG heater 92 via the discharge lineA88eawater introduction pipe 93 for
introducing seawater (15 °C, in this case) existimgund the floating liquefied
hydrocarbon gas plant 5 is connected to the LNGeh&2, and the working fluid is
heated (to be turned into gas at a temperatur€@) by heat exchange with the
seawater, and is sent to the gas engine 61 as fuel.

[0095]

In this gas engine combined cycle power generaiant, electric power is
generated by the refrigerant turbine 62 using sedhiefrigerant consisting of methane
and propane as the working fluid and operated uad®nary Rankin cycle using the
gas engine exhaust gas and the jacket cooling watarhigh temperature heat source
and the cold heat obtained at the time of gasiioatf the LNG as a low temperature
heat source. Thereby, the power generation effigieh the gas engine combined cycle
power plant can be maximized by improving the esh&eat recovery ratio or by

efficiently utilizing the heat of the gas enginénaxst gas and the jacket cooling water
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which account for a large part of heat emissiomftbe gas engine 61. In place of the
jacket cooling water, a per se known coolant othen water may be used. In addition,
since the mixed refrigerant is flammable, the meptemperature in the heat exchanger
71 is preferably set to a relatively low temperat(r30 °C or lower, for example) from
the viewpoint of safety of the system.
[0096]

Further, the working fluid is condensed in thedmmser 82 by using the LNG
so that the cold heat of the LNG supplied fromUlth&s tank 2 can be effectively
utilized in the cooling process of the refrigerdnirthermore, the BOG is used as a part
of the fuel gas of the gas engine 61 so that th& B@nerated from the LNG tank 2 can
be effectively utilized, and further, the cold heathe LNG can be effectively utilized
in the cooling process of the working fluid.

[0097]

As described above, in this gas engine combinel gower generation plant,
the waste heat of the gas engine 61 (the heaeaxhaust gas and the cooling liquid) is
utilized in the refrigerant turbine 62 using thedlgcarbon-based or carbon dioxide
refrigerant as the working fluid so that the exlduesat recovery ratio of the engine 61
is increased, and the power generation efficierichi@plant facility 30 can be
improved.

[0098]

The gas engine combined cycle power generatiart pleown in Figure 6 is
not limited to the floating liquefied hydrocarboasgplant 5 that reuses an existing LNG
ship 1, but may also be installed in a newly cartséd floating liquefied hydrocarbon
gas plant or a similar floating structure such aghip. The gas engine combined cycle

power generation plant shown in Figure 6 may aésadnstructed on land, instead of a
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platform floating in a body of water. In such aeabhe LNG may be supplied to the gas
engine 61 from an LNG tank constructed on land.
[0099]

Figure 7 is a structural diagram showing a se@xample of the plant facility
30 provided in a floating liquefied hydrocarbon géent 5. Here, as a preferred
example, the plant facility 30 is applied to a gabine combined cycle power
generation plant. In Figure 7, the parts correspantb those of the plant facility 30
shown in Figure 6 are denoted with like numerats| detailed description of such parts
may be omitted in the following disclosure. Furthtbe parts which are not specifically
referred to in the following disclosure may be $anto the corresponding parts of the
plant facility 30 shown in Figure 6 described ahove
[0100]

As shown in Figure 7, the gas turbine combinedecgower generation plant
comprises a gas turbine 161 using LNG as a fuebamdrigerant turbine 62 using a
hydrocarbon-based refrigerant having a relatively boiling (lower than water) as a
working fluid. Electric power is generated by a gextor 164 and a generator 65 driven
by a gas turbine 161 and a refrigerant turbine@&sectively. In this case, the gas
turbine 161 and the generator 164 may be configaseah integrally combined gas
turbine generator. At least a part of the generakectric power is supplied from the
floating liquefied hydrocarbon gas plant 5 whichrmsored to the shore to the outside.
[0101]

LNG stored in the LNG tank 2 and boil off gas @ieafter referred to as
BOG) generated in the LNG tank 2 are supplied akttuthe gas turbine 161, and the
relatively high-temperature exhaust gas producecdnybustion is forwarded to a

exhaust heat recovery boiler 101. In the exhaust teeovery boiler 101, a part of the
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steam heated by the exhaust gas is introducedisteam turbine 103 via a steam
circulation line 102, and electric power is geneddby a generator 104 driven by the
steam turbine 103. Here, at least a part of thergeéed electric power is supplied to the
outside in the same way as in the above case.t€hmglischarged from the steam
turbine 103 is sent to a condenser 106. A seawdéatrpipe 107 for introducing
seawater existing around the floating liquefiedragdrbon gas plant 5 is connected to
the condenser 106, and the steam from the stedmnéut03 is condensed by heat
exchange with the seawater, and is again supmlititetexhaust heat recovery boiler
101 by a condensate pump 108.
[0102]

In the exhaust heat recovery boiler 101, a pattt®isteam heated by the
exhaust gas is introduced into a heater 202 viaarscirculation line 201. The steam
discharged from the heater 202 is condensed imdersate drum 203 and then
introduced into the steam circulation line 102 loa downstream side of the steam
turbine 103 by a condensed water pump 204. Furghesgter circulation line 73 is
connected to the heater 202, and the water intextlinto the heater 202 from the water
circulation line 73 is heated by heat exchange Wighsteam from the exhaust heat
recovery boiler 101.

[0103]

In the gas turbine combined cycle power generatlant shown in Figure 7,
the heat exchanger 71 shown in Figure 6 is omittad,the working fluid from the
refrigerant heater 91 is supplied to the refrigétarbine 62 without passing through the
heat exchanger 71.

[0104]

As described above, in the gas turbine combinetegyower generation plant,
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the exhaust heat of the gas turbine 161 (the Heheaoolant) is utilized in the
refrigerant turbine 62 using the hydrocarbon-basethrbon dioxide refrigerant as the
working fluid so that the exhaust heat recoveriprat the gas turbine 161 is improved,
and hence the power generation efficiency of thatdiacility 30 can be improved.
[0105]

The gas turbine combined cycle power generatianthown in Figure 7 is
not limited to the floating liquefied hydrocarboasgplant 5 that reuses an existing LNG
ship 1, but may also be installed in a newly cartdérd floating liquefied hydrocarbon
gas plant or a similar floating structure such ahip. The gas turbine combined cycle
power generation plant shown in Figure 7 may aésadnstructed on land, instead of a
platform floating in a body of water. In such aeahe LNG may be supplied to the gas
turbine 161 from an LNG tank constructed on land.

[0106]

Further, in the gas turbine combined cycle povesregation plant shown in
Figure 7, it is also possible to install the gagiea 61 shown in Figure 6 together with
the heater 202 in the water circulation line 73.eWkhe liquefied hydrocarbon gas tank
is opened up for inspection, it is thus possibledntinue power generation by using
diesel oil as the fuel of the gas engine or gasirter
[0107]

Although the present invention has been desclilsgd on specific
embodiments, these embodiments are merely exangpldghe present invention is not
limited by these embodiments. For example, thealeay of an existing ship by the
method of manufacturing a floating liquefied hydadwon gas plant according to the
present invention is not limited to the case wteepart of an existing ship in a floating

liquefied hydrocarbon gas plant is used as itusatso to the cases where a part of the
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structural members are repaired or replaced beéwrdizing such parts. In addition,

the above described method of manufacturing aifigdiquefied hydrocarbon gas plant

can be used as a method of manufacturing a flo&tjogfied hydrocarbon gas plant

that reuses liguefied hydrocarbon gas tanks df/péis of ships for transporting

liquefied hydrocarbon gases. It is to be noted dfighe constituent elements of the

method of manufacturing the floating liquefied matgas plant according to the

present invention shown in the above embodimertsiar necessarily essential, and it

is possible to omit or substitute the constitudetnents without departing from the

spirit of the present invention.

GLOSSARY OF TERMS

[0108]
1

2A-2D

10
11-14
16-18
21-24
30
31
51
52

53

LNG ship (liquefied hydrocarbon gas transportaship)
first to fourth LNG tanks

propulsion facility

hull

floating liquefied hydrocarbon gas plant
propeller

first to fourth blocks

cut planes

floating structure portion

plant facility

cabin

upper deck

intermediate deck

base deck
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61
62
64, 65
66
67
68
71
72
73
81
82
83
85
86
87
88
91
92
93
101
102
103
104
106

107

-33-
gas engine
refrigerant turbine
generator
LNG storage tank
discharge pump
BOG compressor
heat exchanger
water circulation line
water circulation line
refrigerant circulation line
condenser
discharge line
circulating refrigerant storage tank
refrigerant pump
refrigerant evaporator
seawater inlet pipe
refrigerant heater
LNG heater
seawater inlet pipe
heat recovery boiler
steam circulation line
steam turbine
generator
condenser

seawater inlet pipe
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161

164

201

202

203

204
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condensate pump

gas turbine

generator

steam circulation line

heater

condensate drum

condensate water pump
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CLAIMS

1. A method of manufacturing a floating liquefieghocarbon gas plant that
reuses liquefied hydrocarbon gas tanks of a ship-dosporting liqguefied hydrocarbon
gas, comprising the steps of:

cutting the ship into a plurality of blocks eaantaining at least one of the
liquefied hydrocarbon gas tanks; and

building a new floating structure portion includia liquefied hydrocarbon gas
plant connected to a front end or a rear end lefaast one of the blocks;

wherein a combined length of the at least oné@hiocks and the floating

structure portion connected thereto is smaller théangth of the ship.

2. The method of manufacturing a floating liquefigdirocarbon gas plant
according to claim 1, further comprising the stémetalling at least a part of a plant

facility in the floating structure portion.

3. The method of manufacturing a floating liquefisairocarbon gas plant
according to claim 2, wherein the floating struetportion is provided with a plurality

of vertically arranged decks each containing a piithe plant facility.

4. The method of manufacturing a floating liquefigdirocarbon gas plant
according to claim 2, wherein the plant facilityrgarises at least one of a facility for
regasification of liquefied hydrocarbon gas starethe liquefied hydrocarbon gas tank,
a facility for liquefying hydrocarbon gas to berst in the liquefied hydrocarbon gas

tank, a facility for liquefying hydrocarbon gas ainted from a gas field or an associated
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gas to be stored in the liquefied hydrocarbon gak,ta power transmission facility for
transmitting electric power generated by the flogtiquefied hydrocarbon gas plant
which is moored to a coast to an existing powet,grnd a facility for supplying
hydrocarbon gas from the floating liquefied hydmca gas plant which is moored to a

coast directly to a hydrocarbon gas user.

5. The method of manufacturing a floating liquefigdirocarbon gas plant
according to any one of claims 1 to 4, whereintloek to which the floating structure

portion is connected includes a propulsion facilitythe ship.

6. The method of manufacturing a floating liquefisairocarbon gas plant
according to any one of claims 2 to 5, whereinglaat facility includes at least one of
a gas engine and a gas turbine that uses hydraecgesoregasified from the liquefied

hydrocarbon gas stored in the liquefied hydrocademtank and/or boil off gas.

7. The method of manufacturing a floating liquefigdirocarbon gas plant
according to claim 6, wherein the at least onénefgas engine and the gas turbine is

used for generating a propelling power.

8. The method of manufacturing a floating liquefigdirocarbon gas plant
according to claim 6 or 7, wherein the plant fagiilomprises:

a gas engine using hydrocarbon gas stored ingbefied hydrocarbon gas
tank as a fuel;

a refrigerant turbine using a refrigerant consgof a hydrocarbon or carbon

dioxide as a working fluid,;
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an electric power generator driven by the refagéturbine;

a refrigerant heater for heating the refrigerasimgi a cooling liquid for cooling
the gas engine as a heat source;

a heat exchanger for further heating the refrigieh@ated by the refrigerant
heater by using exhaust gas of the gas engindéeataource; and

a condenser for condensing the refrigerant exgh&ltan the refrigerant turbine
by exchanging heat with hydrocarbon gas dischahiged the liquefied hydrocarbon

gas tank.

9. The method of manufacturing a floating liquefigairocarbon gas plant
according to claim 6 or 7, wherein the plant fagiiomprises:

a gas turbine using hydrocarbon gas stored itighefied hydrocarbon gas
tank as a fuel;

a refrigerant turbine using a refrigerant consgf a hydrocarbon or carbon
dioxide as a working fluid;

an electric power generator driven by the refagéturbine;

a heat recovery boiler for recovering waste heanhfthe gas turbine;

a heater for heating a cooling liquid for coolthg gas turbine with a heat
medium heated by the heat recovery boiler;

a refrigerant heater for heating the refrigerantising the cooling liquid
heated by the heater as a heat source; and

a condenser for condensing the refrigerant exghéltem the refrigerant turbine
by exchanging heat with hydrocarbon gas dischahgeu the liquefied hydrocarbon

gas tank.
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10. The method of manufacturing a floating liquéfieydrocarbon gas plant
according to claim 8, wherein the plant facilitycenfigured to supply regasified
hydrocarbon gas simultaneously as the electric pgererator generates electric

power by being driven by the gas engine.

11. The method of manufacturing a floating liqueéfieydrocarbon gas plant
according to claim 9, wherein the plant facilitycenfigured to supply regasified
hydrocarbon gas simultaneously as the electric pgeeerator generates electric

power by being driven by the gas turbine.

12. The method of manufacturing a floating liquéfieydrocarbon gas plant

according to claim 1, wherein the liquefied hydmbce gas consists of at least one of

liquefied natural gas and liquefied petroleum gas.



