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 DESCRIPTION! 

 Invention Title! 

SYSTEM AND METHOD FOR CONTROLLING FUEL SUPPLY OF 

SHIP ENGINE 

 

 Technical Field! 5 

The present invention relates to a system and method for controlling fuel 

supply to an engine for ships, and more particularly, to a system for controlling fuel 

supply to an engine for ships that includes a system operating zone, in which 

liquefied natural gas (LNG) is pumped by a pump and gasified, and a supply 

operating zone receiving the pumped and gasified LNG from the system operating 10 

zone and supplying the LNG to the engine, in which the system operating zone is set 

to have a higher preset pressure than the supply operating zone and is controlled 

independently of the supply operating zone, and a fuel supply control method. 

 

 Background Art! 

In recent years, the use of liquefied natural gas (LNG) or liquefied 15 

petroleum gas (LPG) has rapidly expanded throughout the world. 

In particular, LNG is environmentally friendly due to less emission of 

pollutants upon combustion and is increasingly used in various fields. 

LNG is a colorless transparent liquid obtained by cooling natural gas mainly 

consisting of methane to about −163°C and has a volume of about 1/600 that of 20 

natural gas. Thus, natural gas is liquefied into LNG for efficient transportation and 

an LNG carrier is used for marine transportation of LNG. 

With strengthened international and national regulations on ships, an 

interest on environmentally friendly high efficiency fuel for ships has also been 

increased. Among such fuel, a dual fuel (DF) engine capable of using boil-off gas 25 

obtained through natural or forced gasification of LNG is developed and used for 

ships. 

 

 Disclosure! 
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than the supply operating zone and is controlled independently of the supply 

operating zone, and a fuel supply control method.  

As such, fuel is forced to pass the system operating zone before the fuel is 

directly supplied into the engine, and the system operating zone is controlled 

independently of the supply operating zone, whereby variable fuel supply can be 5 

stably achieved. 

In addition, since control of supply pressure is not performed only by a main 

gas valve, lifespan of the valve can be extended to reduce costs for maintenance and 

replacement of the valve while preventing operation interruption of the system. 

 

 Description of Drawings! 10 

Fig. 1 is a schematic diagram of a system for controlling fuel supply to an 

engine for ships according to one exemplary embodiment of the present invention. 

 

 Best Mode! 

The above and other aspects, advantages and objects of the present 

invention will become apparent from the accompanying drawings and descriptions 15 

of the following exemplary embodiments of the present invention. 

Hereinafter, exemplary embodiments of the present invention will be 

described in detail with reference to the accompanying drawings. Like components 

will be denoted by like reference numerals. 

Fig. 1 is a schematic diagram of a system for controlling fuel supply to an 20 

engine for ships according to one exemplary embodiment of the present invention.  

Referring to Fig. 1, a fuel supply control system according to this exemplary 

embodiment is a system for controlling fuel supply to an engine E for ships, and 

includes a system operating zone 100 in which LNG is pumped by a pump and 

gasified, and a supply operating zone 200, which receives the pumped and gasified 25 

LNG from the system operating zone 100 and supplies the LNG to the engine E, 

wherein a preset pressure of the system operating zone 100 is set to be higher than 

the preset pressure of the supply operating zone 200. 

As used herein, the term "ship" refers not only to ships such as LNG carriers 
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or LNG fueled ships (LFSs), but also to marine plants such as LNG-FSPPs (floating 

storage power plants), and includes all kinds of ships or marine structures having an 

engine that receives LNG as fuels for propulsion or power generation. 

The engine E for such ships may include, for example, a DF engine or an 

ME-GI engine. In this embodiment, the engine E for ships may be a high pressure 5 

gas injection engine, or an ME-GI (MAN Electric Gas Injection) engine which 

receives a high pressure gas of 150 to 400 bar as fuel.  

The ME-GI engine can be used in ships and is a high pressure natural gas 

injection engine of an LNG carrier, which is developed to reduce emission of 

nitrogen oxides (NOx) and sulfur oxides (SOx). The ME-GI engine may be 10 

equipped in a ship or marine structure such as an LNG carrier and the like, which 

stores LNG in a storage tank capable of enduring a cryogenic condition during 

transportation of LNG, and may employ natural gas and diesel as fuel. The ME-GI 

engine requires a high gas supply pressure of about 150 to 400 bara (absolute 

pressure) depending upon load thereof, and is spotlighted as an eco-friendly next 15 

generation engine by reducing emission of pollutants, for example, carbon dioxide 

by 23%, nitrogen compounds by 80% and sulfur compounds by 95% or more, as 

compared with a diesel engine outputting the same level of power. For supply of 

LNG to the ME-GI engine, a fuel supply system is configured to supply boil-off gas 

(BOG) generated in the storage tank or to supply gasified LNG obtained through 20 

gasification of LNG after compression of LNG at high pressure. 

For such fuel supply, the system operating zone 100 according to this 

embodiment is provided with a high pressure pump 110 configured to pump LNG 

and a gasifier 120 which gasifies the LNG pumped by the high pressure pump 110, 

and a heat medium supply zone 300 is constituted to supply a heat medium which 25 

performs heat exchange with the LNG in the gasifier 120. 

The heat medium supply zone 300 may be provided with a heat medium 

circulation line HL through which the heat medium for gasification of LNG in the 

gasifier 120 is circulated, a heat medium pump 310 provided to the heat medium 

circulation line HL and pumping the heat medium to be introduced into the gasifier 30 

120, a heat medium heater 320 disposed downstream of the heat medium pump 310 
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and heating the heat medium, a heat medium tank 330 disposed downstream of the 

gasifier 120 and storing the heat medium having been subjected to heat exchange in 

the gasifier 120, and the like. As the heat medium supplying heat to the gasifier 120, 

for example, glycol water may be used, and the heat medium heater 320 may heat 

the heat medium using steam generated by waste heat generated in an internal 5 

combustion engine of the ship.  

For pressure control in the system operating zone 100, the system operating 

zone 100 includes a return line RL through which the pumped LNG introduced into 

the gasifier 120 is returned from a downstream side of the high pressure pump 110 

to a storage tank (not shown) or an upstream side of the high pressure pump 110, 10 

and the return line RL is provided with a recirculation valve 130. 

In addition, the system operating zone 100 is provided with a first pressure 

detection unit 140 that detects pressure of the system operating zone 100 at a 

downstream side of the gasifier 120, and a first controller 150 that receives a 

pressure value detected by the first pressure detection unit 140 and controls the 15 

pressure of the system operating zone 100 by regulating a degree of opening of the 

recirculation valve 130 and a speed (rpm) of the high pressure pump 110 according 

to a preset pressure of the system operating zone 100. 

The supply operating zone 200 is provided with a supply line SL for 

supplying the LNG gasified by the gasifier 120 to the engine E, and a main gas valve 20 

210 provided to the supply line SL to open or close the supply line SL. 

For pressure control in the supply operating zone 200, the supply operating 

zone 200 includes a vent line VL branched from the supply line SL at an upstream 

side of the main gas valve 210, a pressure regulation valve 220 provided to the vent 

line VL, and a second pressure detection unit 230 detecting pressure of the supply 25 

operating zone 200 at a downstream side of the main gas valve 210. 

A pressure value detected by the second pressure detection unit 230 is sent 

to a second controller 240, which controls the pressure of the supply operating zone 

200 by closing the main gas valve 210 while allowing gasified LNG to be 

discharged to the vent line VL when the pressure of the supply line SL is higher than 30 

the preset pressure of the supply operating zone 200. The preset pressure of the 
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supply operating zone 200 is set to a required supply pressure according to load of 

the engine E for ships, and when it is determined that the pressure of the supply 

operating zone 200 exceeds this pressure value, the pressure of the supply operating 

zone 200 is regulated by closing the main gas valve 210 while opening the pressure 

regulation valve 220 such that gas is discharged to a vent mast by an amount 5 

corresponding to surplus pressure. 

In this way, the second controller 240 controls the pressure of the supply 

operating zone 200 by controlling opening/closing of the main gas valve 210 and the 

pressure regulation valve 220 depending upon the preset pressure of the supply 

operating zone 200. 10 

As such, in the system according to this embodiment, the preset pressure of 

the system operating zone 100 is set to be higher than that of the supply operating 

zone 200, and each operating zone is independently controlled, thereby enabling 

variable operation of the fuel supply system depending upon engine load.  

In this embodiment, fuel is allowed to pass through the system operating 15 

zone 100 before the fuel is directly supplied into the engine, thereby reducing 

deviation in supply pressure. Further, since the preset pressure of the system 

operating zone 100 is set to be higher than that of the supply operating zone 200, a 

surplus portion can be secured even upon rapid increase in output of the engine, 

thereby providing an advantage of reducing following time. 20 

In operation of the fuel supply system, the preset pressure of the system 

operating zone 100 set to be higher than that of the supply operating zone 200 may 

be determined through an actual commissioning procedure depending upon 

installation locations of the engine and the fuel supply system. For example, when 

an ME-GI engine is used and the pressure of the supply operating zone is 230 barg, 25 

the preset pressure of the system operating zone may be set to be about 20 barg 

higher than the preset pressure of the supply operating zone, and when the supply 

operating zone is 300 barg, the preset pressure of the system operating zone may be 

set to be about 5 barg higher than the preset pressure of the supply operating zone. 

In the system according to this embodiment, a first shut-off valve 160 may 30 

be disposed downstream of the gasifier 120 and a second shut-off valve 250 may be 
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disposed upstream of a point at which the vent line VL is branched from the supply 

line SL. With such configuration of the shut-off valves to divide the operating zones 

from each other, the system can be controlled such that each of the operating zones 

can be set to have a different preset pressure. 

In the system according to the present invention, fuel supply is performed as 5 

follows. 

Fuel supply to an engine E for ships is achieved by a method including: 1) 

pumping LNG using a pump, followed by gasifying the LNG; and 2) supplying the 

pumped and gasified LNG to the engine E for ships. 

In the present invention, the system is operated by setting a preset pressure 10 

of a zone in which step 1 is performed, that is, the preset pressure of the system 

operating zone 100, to be higher than a preset pressure of a zone in which step 2) is 

performed, that is, the preset pressure of the supply operating zone 200. 

As described above, the pressure of the system operating zone 100 may be 

controlled by controlling a speed of the pump or by returning the pumped LNG to a 15 

storage tank or an upstream side of the pump based on a detected pressure value of 

the pumped and gasified LNG. 

In addition, as described above, the pressure of the supply operating zone 

200 may be controlled by closing a valve to block supply of the pumped and gasified 

LNG into the engine E while discharging the gasified LNG to a vent mast through 20 

the vent line VL branched from the supply line SL, when the pressure of the pumped 

and gasified LNG introduced into the engine E is higher than the preset pressure of 

the supply operating zone 200, based on a detected pressure value of the pumped 

and gasified LNG introduced into the engine E for ships. 

It is apparent to those skilled in the art that the present invention is not 25 

limited to the above embodiments and various modifications or variations can be 

made without departing from the scope of the present invention. 

 










