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[DESCRIPTION]
[invention Title}

FUEL GAS SUPPLY SYSTEM AND METHOD OF SHIP

[ Technical Field]
The present invention relates to a fuel gas supply system and method of a
ship, and more particularly, to arrangement of a bunkering manifold, a vent riser, a
fuel gas supply (FGS) room and a fuel gas tank in a fuel gas supply system which

supplies liquefied natural gas to a ship engine.

[Background Art]

In recent years, with increasing interest in environmental pollution due to
various toxic materials contained in exhaust gas generated upon combustion of
heavy oil, marine diesel oil (MDO), and the like used as fuel for various ship
engines, regulation has been intensified with regard to ship engines using heavy oil
and the like as fuel, thereby causing increase in costs fo comply with such
regulations.

Accordingly, development of ships using clean gas fuel such as LNG, LPG,
CNG or DME has been suggested and achieved in addition to the prevention or
minimization of use of fuel oil such as heavy oil or MDO.

Particularly, an M-type electronically controlled gas imjection (MEGI)
engine uses liguefied natural gas as fuel, and includes a high pressure pump and a
high pressure evaporator in order o achieve a required high pressure gas supply
(200~300 bar).

Fuel gas is generally stored in a liquid state in a fuel gas tank at low
temperature. The fuel gas tank has a larger size and a heavier weight than diesel oil
tanks. In order to supply fuel gas from the fuel gas tank to an engine, a high pressure
pump and a high pressure evaporator are required. These devices are disposed in a
fuel gas supply (FGS) room. Thus, it is an important issue to determine suitable
locations of the fuel gas tank and the FGS room in a ship m order to achieve

efficient use of a space in the ship.
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In addition, the ship is provided with a bunkering manifold which receives
fuel gas, and a vent riser which acts as a vent hole through which boil-off gas (BOG)
is discharged from the fuel gas tank and the FGS room in an emergency. Since the
bunkering manifold acts as a device for receiving the fuel gas, and the vent riser
discharges BOG, both devices are exposed to a risk of explosion. Therefore, it is
important to determine suitable locations of the bunkering manifold and the vent
riser within the ship in order to facilitate supply of fuel gas while reducing the risk

of explosion.

[Disclosure}
[Technical Problem]

Embodiments of the invention provide a fuel gas supply system and method
of a ship, in which a fuel gas tank and a fuel gas supply (FGS) room are disposed to
allow efficient use of a space in the ship while minimizing a length of a fuel gas
supply line, and in which a bunkering manifold and a vent riser are disposed to

facilitate supply of fuel gas while reducing a risk of explosion.

[ Technical Solution]

In accordance with one aspect of the present invention, a fuel gas supply
system of a ship includes: an engine generating driving force using fuel gas; a fuel
gas tank storing the fuel gas to be supplied to the engine; a bunkering manifold
receiving fuel gas supplied from an outside of the ship and supplying the fuel gas to
the fuel gas tank; and a vent riser discharging boil-off gas (BOG) of the fuel gas tank
in an emergency; wherein the engine is disposed in an engine room placed at the
stern of the ship, the bunkering manifold is disposed at one side of the stern of the
ship, the vent riser is disposed at the stern of the ship, and the bunkering manifold
and the vent riser are disposed at opposite sides of the ship, respectively.

Particularly, the fuel gas tank may be disposed in a longitudinal direction of
the ship.

In addition, the ship may be a container ship.
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Further, the fuel gas tank may be disposed on a first deck and a second deck
may be disposed above the fuel gas tank to allow a container to be loaded on the

second deck.
Further, the fuel gas supply system may further include a fuel gas supply

(FGS) room, which includes machinery for supplying the fuel gas to the engine after
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pressurizing the fuel gas stored in the fuel gas tank.

Further, the fuel gas supply room may include: a fuel gas supply line
transferring the foel gas stored in the fuel gas tank to the engine: a high pressure
pump pressurizing the fuel gas stored in the fuel gas tank; and a heater heating the
pressurized fuel gas.

Further, the fuel gas supply room may be disposed above the engine room.

In accordance with another aspect of the invention, a fuel gas supply method
of a ship includes: pressurizing fuel gas stored in a foel gas tank so as to satisfy
requirements of an engine; and heating the pressurized fuel gas and supplying the
heated fuel gas to the engine, wherein the engine is disposed in an engine room
placed at the stem of the ship and the fuel gas tank is disposed above the engine
rooni.

Particularly, the fuel gas tank may be disposed in a longitedinal direction of
the ship,

In addition, the ship may be a container ship.

Further, the fuel gas tank may be disposed on a first deck and a second deck
may be disposed above the fuel gas tank to allow a container to be loaded on the
second deck.

In accordance with a further aspect of the invention, a fuel gas supply
system of a ship includes: an engine generating driving force using fuel gas; a first
fuel gas tank storing fuel gas to be supplied to the engine; and a fuel gas supply
(FGS) room including machinery for pressurizing the fuel gas stored in the fuel gas
tank and supplying the pressurized fuel gas to the engine, wherein the engine is
disposed in an engine room placed at the stern of the ship and the fuel gas tank is
disposed above the engine room.

Particularly, the fuel gas supply room may be disposed near the first fuel gas
tank.

In addition, the fuel gas supply svstem may further include: a second fuel
gas fank storing fuel tank to be supplied to the engine, wherein the fuel gas supply
room may be disposed between the first fuel gas tank and the second fuel gas tank.

Further, the fuel gas supply room may include 2 fuel gas supply line
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transferring the fuel gas stored in the fuel gas tank to the engine; a high pressure
pump pressurizing the fuel gas stored in the fuel gas tank: and a heater heating the
pressurized fuel gas.

In addition, the ship may be a container ship.

Further, the fuel gas tank may be disposed above the engine room.

In aceordance with yet another aspect of the invention, a fuel gag supply
method of a ship includes: pressurizing fuel gas stored in a fuel gas tank using a high
pressure pump so as to satisfy requirements of an engine; and heating the
pressurized fuel gas using a heater and supplying the heated fuel gas fo the engine,
whercin the engine 18 disposed in an engine room placed at the stern of the ship, and
a fuel gas supply room including the high pressure pump and the heater is disposed
above the engine room.

Particularly, the fuel gas supply room may be placed near the fuel gas tank,

In addition, the ship may be a comainer ship.

In accordance with yet another aspect of the invention, a fuel gas sapply
system of a ship includes: an engine generating driving force using fuel gas; a fuel
gas tank storing fuel gas to be supplied to the engine; and a bunkering manifold
receiving fuel gas supplied from an outside of the ship and supplying the fuel gas to
the fuel gas tank, wherein the engine is disposed in an engine room placed at the
stern of the ship, and the bunkering manifold is disposed at one side of the stern of
the ship.

Particularly, the bunkering manifold may be disposed at a side of the fuel
gas tank.

In addition, the fuel gas supply system may further melude a vent riser
discharging boil-off gas (BOG) of the fuel gas tank in an emergency.

Further, the vent riser may be disposed at the stern of the ship,

Further, the buukering manifold and the vent riser may be disposed at
opposite sides of the ship, respectively.

Further, the bunkering manifold may receive fuel gas supplied from an LNG
bunkering ship.

Further, the ship may be a container ship.
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In accordance with yet another aspect of the invention, a fuel gas supply
system of a ship includes: an engine generating drive force using fuel gas; a fuel gas
tank storing fuel gas to be supplied to the engine; and a vent riser discharging boil-
off gas (BOG) of the fuel gas tank in an emergency, wherein the engine is disposed
in an engine room placed at the sterm of the ship and the vent riser 1s disposed at one
side of the stern of the ship.

Particdarly, the fuel gas supply system may further include a fuel gas
supply (FGS) room including machinery for pressurizing the fuel gas stored in the
fuel gas tank and supplying the pressurized fuel gas to the engine.

FPurther, the vent riser may discharge boil-off gas from the fuel gas supply
TOOT.

Further, the ship may be a container ship.

[ Advantageous Effects]

According to embodiments of the invention, a bunkering manifold is
disposed at one side of the stern to facilitate supply of fuel gas.

In addition, a vent riser is disposed at the stern of a ship to prevent fuel gas
from approaching an accommodation unit or non-hazardous cargo such as a cooling
container.

Further, the bunkering manifold and the vent riser may be respectively
disposed at opposite sides of the ship, thereby reducing explosion due to fuel gas,

According to the embodiments, an FGS room and a fuel gas tank are
disposed above the engine room to achieve efficient use of a space i the ship while
minimizing a length of a fuel gas supply line. Further, the fuel gas tank is disposed
in the longitudinal direction of the ship to minimize a sloshing phenomenon.

Further, the bunkering manifold is disposed at ope side of the stem fo
facilitate supply of fuel gas. Furthermore, the vent riser is disposed at the stern of the
ship 1o prevent the fuel gas from approaching an accommodation unit or non-
hazardous cargo such as a cooling container. Furthermore, the bunkering manifold
and the vent riser may be respectively disposed at opposite sides of the ship, thereby

reducing explosion due to the fuel gas.
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[ Description of Drawings

Fig. 1 is a diagram of a fuel gas supply system of a ship according to one
embodiment of the present invention.

Fig. 2 is a plan view of the fuel gas supply system of a ship according to the
embodiment of the present invention.

Fig. 3 is a sectional view of arrangement of the fuel gas supply system of a
ship according to the embodiment of the present invention.

Fig, 4 is a side view of the fuel gas supply system of a ship according to the
embodiment of the present invention.

Fig. 5 is a flow diagram of a fuel gas supply method of a ship according to

one embodiment of the present invention.

[Best Mode]

Exemplary embodiments of the present invention will now be described in
detail with reference to the accompanying drawings. It should be noted that like
components are denoted by like reference nomerals throughout the specification and
the accompanying drawings. In addition, descriptions of functions or featares
trrelevant to the present invention will be omifted for clarity.

The International Maritime Organization regulates emission of nitrogen
oxides (NOy) and sulfur oxides (SOy) among exhauost gas of ships, and plans
additional regulation on carbon dioxide {CGy) in recent years. Particularly,
compulsory fulfillment of the regulations on emission of nitrogen oxides (NO,) and
sulfur oxides (SO} took effect in May 2005 after a long duration of eight vears from
suggestion of the regulations by the protocol of the Prevention of Marine Pollution
from Ships in 1997,

Accordingly. various methods for reducing emission of nitrogen oxides
{NQ,) have been suggested in order to satisfy such regulations. Among these
methods, a high pressure natural gas injection engine, for example, an MEGI engine,
for marine stractures including ships such as LNG carriers has been developed and

used in the related art. The MEGI engine can reduce emission of polluants, that 1s,
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carbon dioxide up to 23%, nitrogen compounds up to 80%, and sulfur compounds
up to 95% or more, as compared with the same output level of diesel engines, and is
spotlighted as an environmentally friendly next generation engine.

Such an MEGI engine employs natural gas as fuel of the engine and requires
a high pressure of about 200 to 400 bara (absolute pressure) according to load for
fuel gas supply to the engine.

The MBGI engine may be directly connected to a propeller for propulsion
and is thus composed of a two-siroke engine which rotates at low speed. That is, the
MEGI engine is a low speed two-stroke high pressure natural gas injection engine.

Fig. 1 is a diagram of a fuel gas supply system of a ship according to one
embodiment of the present invention, Fig. 2 is a plan view of the fuel gas supply
system of a ship according to the embodiment of the present invention, Fig. 3 is a
sectional view of arrangement of the fuel gas supply system of a ship according to
the embodiment of the present invention, Fig. 4 1s a side view of the fuel gas supply
system of a ship according to the embodiment of the present invention, and Fig. 5 is
a flow diagram of a fuel gas supply method of a ship according to one embodiment
of the present invention.

Referring to Figs. 1 to 4, a fuel gas supply system of a ship according to one
embodiment of the invention includes a fuel gas tank 110, a fuel gas supply (FGS)
room 120, an engine 130, a bunkering manifold 140 and a vent riser 150, and the
engine 130 is placed in an engine room.

The fuel gas tank 110 stores fuel gas to be supplied to the engine 130, and
machinery in the FGS room 120 pressurizes the fuel gas in fuel gas tank 110 to
supply the pressurized fuel gas to the engine 130.

The engine 130 is a gas-powered engine that generates drive force using the
fuel gas supplied from the fuel gas tank 110. The engine 130 may be an MEGI
engine or a heterogeneous fuel engine.

When the engine 130 is a heterogenecous fuel engine, the engine 130 may
selectively receive LNG or oil. However, in order to prevent deterioration in
efficiency of the engine 130, the fuel gas supply system may prevent supply of a

mixture of LNG and oil.
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In the engine 130, as a piston js reciprocated within a cylinder by
combustion of the fuel gas, a crankshaft connected to the piston is rotated to allow
rotation of a shaft connected to the crankshafi. Thus, as a propeller connected to the
shaft is finally rotated upon driving of the engine 130, the hull moves forwards or
rearwards.

Although the engine 130 will be illustrated as an engine for driving the
propeller in this embodiment, it should be understood that the engine 130 may be an
engine for generation of electric power or other fypes of power. That is, the engine
130 according to this embodiment is not limited to a certain kind of engine. The
engine 130 may be an internal combustion engine that generates drive force through
combustion of LNG. 4

The engine 130 is disposed in the engine room. Here, as shown in Fig. 4, the
engine room 1s placed at the stern of the ship.

The fuel gas tank 110 stores fuel gas to be supplied to the engine 130. The
fuel gas tank 110 generally stores the fuel gas in a liquid state. In this regard, since
natural gas is liquefied at a cryogenic teraperature of about -163°C under normal
pressure, the natural gas is likely to evaporate at a temperature even slightly higher
than -163°C under normal pressure. Even in the case where the fuel gas tank 110 is
m an insulated state, since external heat is continuously supplied to the natural gas,
the natural gas is continuously evaporated within the fuel gas tank to generate boil-
off gas (BOG) within the fuel gas tank 110, whereby an internal pressure of the fuel
gas tank 110 can be increased. Accordingly, the fuel gas tank 110 may take the form
of a pressure tank. Even when the fuel gas tank 110 takes the form of the pressure
tank, it is necessary to discharge BOG from the fuel gas tank 110 in order to prevent
continuous increase of the pressure in the fuel gas tank 110, BOG may be used as
fuel in the ship or may be liquefied and transferred again to the fuel gas tank 110.

As shown in Figs. 2 to 4, the fuel gas tank 110 is placed above the engine
room. This arrangement enables efficient use of a space in the ship while
minimizing a length of a fuel gas supply line 124 extending from the fuel gas tank
116 to the engine room. That is, the fuel gas tank 110 is placed behind an

accommodation unit. As shown in Figs. 3 and 4, a first deck may be disposed above
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the engine room, and the fuel gas tank 110 may be disposed on the first deck. Here,
the first deck may be a main deck.

Particularly, in a container ship, a cargo hold for loading containers is
generally placed in front of the engine room. However, since the containers are
loaded from above, the container cannot be loaded below the fuel gas tank 110.
Accordingly, in the structure where the fuel gas tank 110 is placed above the cargo
hold instead of the engine room, the containers cannot be loaded on the cargo hole
below the fuel gas tank 110, so that a cargo amount to be loaded on the ship is
decreased, thereby causing loss. Accordingly, the arrangement of the fuel gas tank
110 disposed above the engine room enables efficient use of the space in the ship.

In addition, as shown in Fig. 2, the fuel gas tank 110 may be disposed in a
longitudinal direction of the ship. This arrangement minimizes a sloshing
phenomenon. Sloshing refers to relative movement between a fluid and a container
containing the fluid. Thus, in transportation of fluid cargo, the sloshing p&aﬁsincnon
is generated within a transport container, generating impact, by which the transport
container can be damaged. That is, fuel gas rolls within the fuel gas tank 110 due to
roll mg; movement of the ship, whereby the fuel gas tank 110 can be damaged. Thus,
the arrangement of the fuel gas tank 110 disposed in the longitudinal direction of the
ship reduces force applied to the fuel gas tank 110 by rolling of the fuel gas due to
rolling of the ship, thereby preventing damage to the fuel gas tank 110.

Further, as shown in Fig 4, & second deck may be additionally disposed
above the fuel gas tank 110 1o load a container thereon.

In Figs. 1 to 3, two fuel gas tanks 110 are disposed on the ship. However, it
should be noted that the fuel gas supply system according to the invention may
include a single fuel gas tank 110 ov a pluralitv of fuel gas tanks 110 for faflsafe
redundancy.

As shown in Fig. 1, the FGS room 120 includes the fuel gas supply line 124,
a primary pump 121, a secondary pump 122, and a heater 123,

The fuel gas supply line 124 is a pipe for transferring the fuel gas from the
fuel gas tank 110 to the engine 130. As shown in Fig. 1, the fuel gas supply line 124

is provided with the primary pump 121, the secondary pump 122 and the heater 123
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to supply the fuel gas to the engine 130 after changing the pressure and temperature
of the fuel gas to a desired pressure and temperature for the engine 130,

The fuel gas supply line 124 may be provided with a fuel supply valve to
adjust a supply amount of fuel gas through adjustment of a degree of opening the
fuel supply valve.

The primary pump 121 wansfers the fuel gas stored in the fuel gas tank 110
to the fuel gas supply line 124 after pressurizing the fuel gas to several to dozen bar.
As shown in Fig. 1, a single primary pump 121 is connected 1o each of the fucl gas
tanks 110 and transfers the fuel gas stored in the corresponding fuel gas tank 110 to
the fuel gas supply line 124, The fuel gas supply lines 124 are combined before the
secondary pump 122.

in Fig. 1, two primary pumps 121, a single secondary pump 122 and a
single heater 123 are shown. However, it should be understood that the fuel gas
supply system according to the present invention may include certain numbers of
primary pumps 121, secondary pumps 122 and heaters 123,

Although the primary pump 121 is illustrated as being disposed outside the
fuel gas tank 110 in Fig. I, the primary pump 121 may be disposed inside the fuel
gas tank 1106,

The secondary pump 122 is a high pressure pump and pressurizes the fuel
gas to a pressure required for the engine 130, for example, to a pressure of 200 to
400 bar. The secondary pump 122 may be driven by a motor 1235.

The heater 123 supplics the fuel gas to the engine afier heating the fuel gas
pressurized by the secondary pump 122 o a temperature required for the engine 130.

As shown it Figs. 2 and 3, the FGS room 120 is disposed above the engine
voom. This arrangement enables efficient use of the space in the ship and minimizes
the length of the fuel gas supply line 124 extending from the FGS room 120 to the
engine room. As shown in Figs. 3 and 4, the first deck is disposed above the engine
room, and the FGS room may be disposed above the first deck.

In addition, the FGS room 120 may be placed near the fuel gas tank 110.
The arrangement can minimize the length of the fuel gas supply line 124 connecting

the fuel gas tank 110 and the FGS room 120.
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Further, as shown in Figs. 2 and 3, when the fuel gas supply system includes
two fuel gas tanks 110, the FGS room 120 may be disposed between the two fuel
gas tanks 110. This structure can minimize the length of the fuel gas supply line 124
connecting the fuel gas tank 110 to the FGS room 120.

Referring to Figs. 2 and 3, the bunkering manifold 140 is an apparatus for
receiving the fuel gas. That is, the ship receives the fuel gas supplied from an
external reservoir, for example, an LNG bunkering ship, and stores the fuel gas in
the fuel gas tank 110. Here, the device for receiving the fuel gas supplied from the
external reservoir is the bunkering manifold 140. The bunkering manifold 140 is
connected to the fuel gas tank 110 and a fuel gas transfer line, and supplies the fuel
gas to the fuel gas tank 110 through the fuel gas transfer line.

As shown in Figs. 2 and 3, the bunkering manifold 140 is disposed at one
side of the stern in order to facilitate supply of the fuel gas. Alternatively, the
bunkering manifold 140 may be disposed at one side of the fuel gas tank 110 to
secure convenient transfer of the fuel gas to the fuel gas tank 110.

The vent riser 150 is a discharge port through which BOG of the fuel gas
tank 110 and the FGS room 120 is discharged in an emergency. The vent riser 150 is
connected to the fuel gas tank 110 and the FGS room 140 by a BOG transfer line. As
described above, the fuel gas stored in a liquid state in the fuel gas tank 110 is
evaporated by heat introduced from the outside into the fuel gas tank 110 to generate
BOG. BOG may be used as fuel within the ship or may be liquefied and transferred
again to the fuel gas tank 110. However, in the event where BOG is not discharged
from the fuel gas tank 110 or an excess of BOG is generated therein due to failure of
this system, inner pressure of the fuel gas tank 110 can be increased. In such an
emergency circumstance, the vent riser 150 discharges BOG of the fuel gas tank
110. In addition, the vent riser 150 may also discharge BOG of the FGS room 140 in
an emergency.

The vent riser 150 1s disposed at the stern of the ship to prevent the fuel gas
from approaching an accommodation unit or non-hazardous cargo such as a cooling
container. Further, the bunkering manifold 140 and the vent riser 150 may be

respectively disposed at opposite sides of the ship, thereby reducing explosion due to
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the fuel gas. For example, the bunkering manifold 140 may be disposed at the
portside of the ship and the vent riser 150 may be disposed at the starboard of the
ship. Alternatively, the bunkering manifold 140 may be disposed on the starboard of
the ship and the vent riser 150 may be disposed on the portside of the ship. The
arrangement wherein the bunkering manifold 140 and the vent riser 150 are disposed
at opposite sides reduces a risk of explosion by the fuel gas.

Next, a fuel gas supply method of a ship will be described with reference to
Fig. 5. Fig. 5 is a flow diagram of a fuel gas supply method of a ship according to
one embodiment of the present invention.

Referring to Fig. 5, a primary pump 121 pressurizes fuel gas stored in a fuel
gas tank 110 and transfers the fuel gas to a fuel gas supply line 124 (S510). In
addition, a secondary pump 122 pressurizes the fuel gas io a pressure required for an
engine 130, for example, to a pressure of 200 to 400 bar (S520). Further, a heater
123 supplies the fuel gas to the engine after heating the fuel gas pressurized by the
secondary pump 122 to a temperature required for the engine 130 (S530).

"~ Here, the fuel gas tank 110 is disposed above an engine room fo enable
efficient use of a space in the ship while minimizing a length of the fuel gas supply
line 124 extending from the fuel gas tank 110 to the engine room. Further, as shown
in Fig. 2, the fuel gas tank 110 may be disposed in a longitudinal direction of the
ship to minimize a sloshing phenomenon. Further, as shown in Fig. 4, a second deck
way be additionally disposed above the fuel gas tank 110 to allow a container to be
loaded thereon.

Further, a FGS room 120 including a primary pump 121, a secondary pump
122 and a heater 123 is disposed above the engine room to enable efficient use of the
space in the ship while minimizing the length of the fuel gas supply line 124
extending from the FGS room 120 to the engine room. Further, the FGS room 120
may be disposed near the fuel gas tank 110 to minimize the length of the fuel gas
supply line 124 extending from the fuel gas tank 110 to the FGS room 120.

Although some embodiments have been described herein, it should be
understood by those skilled in the art that these embodiments are given by way of

iltustration only, and that various modifications, variations and alterations can be
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made without departing from the spirit and scope of the invention. Therefore, the
embodiments disclosed herein should not be construed as limiting the technical
scope of the present invention, but should be construed as illustrating the idea of the
present inveniion. The scope of the present invention should be interpreted
according to the appended claims as covering all modifications or variations derived

from the appended claims and equivalents thereof.
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[CLAIMS]

[Claim 1]

A fuel gas supply system of a ship, comprising:

an engine generating driving force using fuel gas;

a fuel gas tank storing the fuel gas to be supplied to the engine;

a bunkering manifold receiving fuel gas supplied from an outside of the ship
and supplying the fuel gas to the fuel gas tank; and

a vent riser discharging boil-off gas (BOG) of the fuel gas tank in an
emergency;

wherein the engine is disposed in an engine room placed at the stern of the
ship,

the bunkering manifold is disposed at one side of the stern of the ship,

the vent riser is disposed at the stern of the ship, and

the bunkering manifold and the vent riser are disposed at opposite sides of

the ship, respectively.

[Claim 2]
The fuel gas supply system of a ship according to claim 1, wherein the fuel

gas tank is disposed in a longitudinal direction of the ship.

[Claim 3]}
The fuel gas supply system of a ship according to claim 1, wherein the ship

is a container ship.
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[Claim 4]
The fuel gas supply system of a ship according to claim 3, wherein the fuel
gas tank 1s disposed on a first deck and a second deck is disposed above the fuel gas

tank to allow a container to be loaded on the second deck.

[Claim 5}
The fuel gas supply system of a ship according to any one of claims 1 to 4,
further comprising:
a fuel gas supply (FGS) room including machinery for supplying the fuel

gas to the engine after pressurizing the fuel gas stored in the fuel gas tank.

{Claim 6}
The fuel gas supply system of a ship according fo claim 5, wherein the fuel

gas supply room comprises:
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a fuel gas supply line transferring the fuel gas stored in the fuel gas tank to
the engine;

a high pressure pump pressurizing the fuel gas stored in the fuel gas tank;
and

a heater heating the pressurized fuel gas.

[Claim 7}
The fuel gas supply system of a ship according to claim 5, wherein the fuel

gas supply room is disposed above the engine room.

{Claim 8]
The fuel gas supply system of a ship according to any one of claims 1 to 4,

wherein the fuel gas tank is disposed above the engine room.

[Claim 9]
The fuel gas supply system of a ship according to any one of claims 1 to 4,

wherein the bunkering manifold is disposed at a side of the fuel gas tank.

[Claim 10]

The fuel gas supply system of a ship according to any one of claims
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1 to 4, wherein the bunkering manifold receives fuel gas supplied from an LNG
bunkering ship.

[Claim 11]
The fuel gas supply system of a ship according to claim 5, wherein the vent

5 riser discharges boil-off gas from the fuel gas supply room.



10

16

[Claim 12}
The fuel gas supply system of a ship according to claim 5, wherein the fuel

gas supply room is disposed at a side of the fuel gas tank.

[Claim 13]
The fuel gas supply system of a ship according to any one of claims 1 to 4,
further comprising:
two fuel gas tanks,

wherein the fuel gas supply room is disposed between the two fuel gas tanks,



