SHIP FOR SELECTIVELY DRIVING LIQUEFIED GAS FUELED MAIN PROPULSION ENGINE AND
LIQUEFIED GAS FUELED GENERATOR ENGINE TECHNICAL FIELD The present invention
relates to a ship for selectively driving a fuel gas main propulsion engine and a fuel gas generator
engine, and more particularly, a ship for selectively driving a fuel gas main propulsion engine and a
fuel gas generator engine, which obtains a propulsion power of the shg) from the fuel gas generator

engine at a low §5“fg ' %@%wﬂgﬁ% YERG ﬁ@gﬁ@ﬁ\ﬁr ﬁrﬁmlﬂ%
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used in a merchant ship such as a container car passenger ship. Due to the recent oil price
increase, however, more and more ships are enﬁﬁg propulsion engine which uses liquefied fuel
gas, for example, liquefied natural gas (LNG), which is much cheaper than oil. Furthermore, since the
price of LNG in the summer season is 50% lower than in the winter season, LNG may be purchased

and stored Wﬁﬁ?mﬁrﬁﬁsﬁn. Therefore, LNG has an advantage in terims of price. A ship
engine capable of obtaining a propulsion or generation power by using LNG as fuel may include a

ME-GI engine or argi r&&%@@&ﬁﬂ:ﬁﬂ%ﬁ@@Mﬁﬁb%gm&&ﬁféﬁ%gﬁﬁgﬁﬁ@%%&%ﬁon engine

which compresses LNG and then injects and burns the compressed LNG,. In particular, the ME-GI
engine is re?ERPRFIBNLARIRE GRCLAANE! 84S SAREEAKH eRgiife I RPEDRTHSS NBIRFYTPG at a high
pressure ofséRtBykRvangldifes eatsiapeopulfisitaGamaassReILMNGadictigdicehBie, ~ Sucha
gas injection en ing1 has an o e}_ration structyre ngc% useif th oil (heavy fuel oiI.ﬁHFO or marine
diesel oil ( AHERTA YRR SE PO ERR ) RS BAIAm GEB% %ﬁgﬂﬁﬁﬁ’&% $8'tHd°8hgine at a
low power (fomexatinptdyiessitlagantBEocosf thé snbiingumepsivennanthDpiatdlena power by using both oil
and fuel gas when the power level is equal to or more than 30% of the maximum power. The operation
method of the gas injection egﬁine has been disclosed in Korean Patent No. 0396471. clean energy

source canfAHK aNp| Fower. In general, a ship sails at a low power around a harbor. When
the ship uses oil as_an _energy source, at a low power, large amounts of environmental pollutant

materials such as SEAMINOPIBUSLM RGNS WIICEHIRSS RS dRE 8 srRa g ited Bt up
storing regulasiohanaghin sttiheadis chargacfaminonmepisat aolivtenip matesialstia gutshdibphieE.

increase, however, more and more ships are employing a propulsion engine which uses
liquefied fuel gas, for example, liquefied natural gas (LNG), which is much cheaper than
oil. Furthermore, since the price of LNG in the summer season is 50% lower than in the
winter season, LNG may be purchased and stored in the summer season. Therefore, LNG

has an advantage in terms of price.

A ship engine capable of obtaining a propulsion or generation power by using
NG as fuel may include a ME-GI engine or a dual fuel(DFY engine. The ME-GI engine
is referred to as a gas injection engine whi;:h compresses LNG and then injects and burns
the compressed LNG. In particular, the ME-GI engine is referred to a high-pressure gas
injection engine which compresses LNG, or LPG at a high pressure of 150-600 bar and
then injects and burns the compressed LNG, or liquid LPG.

Such a gas injection engine has an operation structure which uses both oil (heavy
fuel oil (HFO) or marine diesel oil (MDO)) and fuel gas (LNG, or LPG), and obtains a
power by supplying oil to the engine at a low power (for example, less than 30% of the
maximum power) and obtains a power by using both oil and fuel gas when the power level
is equal to or more than 30% of the maximum power. The operation method of the gas

injection engine has been disclosed in Korean Patent No. 0396471.

Such a gas injection engine has a problem in that fuel gas which is a cheap and



Therefore, there is a demand for a new propulsion system which is capable of using fuel gas, which is
cheap and produces small amounts of environmental pollutant materials, as fuel even at a low power.
DISCLOSURE TECHNICAL PROBLEM An embodiment of the present invention is directed to a
ship having a propulsion system capable of using fuel gas as fuel even when the ship is operated at a
low power. ADVANTAGEOUS EFFECTS According to the embodiment of the present invention,
the ship incHAABCHFEEY EPYILS RIARPHPEMIRAGH &HyMBoaYRd-tHe asartmsagdie ratbr aigiee RaVELbtains a

propulsion peyrA by kake thewelecticituapnaraliedibythe gas-iHekagnerato) epginerala jgyepower
level. Therefore, it is possible to save a fuel cost and to solve an environmental problem.

Furthermor@MQEus RhevaEampeatat aliasbsaimsials is b diicsPwired Dichgasidisshmastmay not

be requiredR agighthie BOEamPyhbe: Wsegmssiueldrss theshdihRepUsE apsing 4 dishrgenerator
engine 20. Therefore, the precjous energy source may be reused without being discarded. BRIEF
DESCRIPTH WW“I‘JPF@%P ﬂ%ﬂfﬁ&%‘mg}/ﬁfﬁ?ﬂu&df% fAm schematically illustrating a ship having a

main propulsion engine8nd g genaralor.enging aesording to.an.ambodimentofihe piessnt igventon.
FIG. 2 is a diagram sehowmg a state in which the main propulsion engineis not connected to a
propulsion, WinghB:grgpelsidncls rivkead pndepgedieretomeribimeomG. & isnxidiagranebipollingia case in
which only g, |3 clichls CoNNGCISe@PGwer.

DISCLOSURE
TECHNICAL PROBLEM

An embodiment of the present invention is directed to a ship having a propulsion

system capable of using fuel gas as fuel even when the ship is operated at a low power.

ADVANTAGEOUS EFFECTS

According to the embodiment of the present invention, the ship includes the fuel
gas main propuision engine and the fuel gas generator engine, and obtains a propulsion
power by using the electricity generated by the gas fuel generator engine, at a low power

level. Therefore, it is possible to save a fuel cost and to solve an environmental problem.

Furthermore, a separate facility for treating BOG which is produced when fuel gas
is gasified may not be required, and the BOG may be used as fuel gas in the main
propulsion engine 10 or the generator engine 20. Therefore, the precious energy source

may be reused without being discarded.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram schematically illustrating a ship having a main propulsion

engine and a generator engine according to an embodiment of the present invention.

FIG. 2 is a diagram showing a state in which the main propulsion engine is not

connected to a propulsion, but the propulsion is driven by the generator engine.

FIG. 3 is a diagram showing a case in which only a main clutch is connected and



the connection of an auxiliary clutch is cut off. FIG. 4 is a diagram showing a case in which both of
the main clutch and the auxiliary clutch are connected. <DESCRIPTION OF THE SYMBOLS IN MAIN
PORTIONS OF THE DRAWINGS> 10: main propulsion engine 11: main clutch 20: generator engine
21: generator 22: distributing board 23: motor/generator 24: auxiliary clutch

the connection of an auxiliary clutch is cut off.

FiG. 4 is a diagram showing a case in which both of the main clutch and the

auxiliary clutch are connected.
<DESCRIPTION OF THE SYMBOLS IN MAIN PORTIONS OF THE DRAWINGS>
10: main propulsion engine
11: main clutch
20: generator engine
21: generator
22: distributing board
23: motor/generator
24: auxiliary clutch
30: gear box

40: propulsion

BEST MODE

According to an aspect of the present invention, a ship includes: a high-pressure
injection engine using fuel gas as fuel to obtain a propulsion power of the ship; a generator
engine using fuel gas as fuel to generate electricity; a motor generating a power by using
the electricity generated from the generator engine; a propulsion propelling the ship; a
main clutch power-connecting the high-pressure injection engine to the propulsion; an
auxiliary clutch power-connecting a gear box to the propulsion. The high-pressure
injection engine and the gear box are selectively power-connected to the propulsion to
obtain the propulsion power of the ship.

When the ship is operated at less than a predetermined power, the high-pressure
injection engine may be stopped, the power connection between the main clutch and the
propulsion may be cut off, the auxiliary clutch may be power-connected to the propulsion
through the gear box, and the electricity generated by the generator engine may be
transmitted to the propulsion through the motor, the gear box, and auxiliary clutch to
obtain the propulsion power of the ship.

The ship may further include a liquefied fuel gas storage tank storing liquefied fuel



30: gear box 40: propulsion BEST MODE According to an aspect of the present invention, a ship
includes a high-pressure injection engine using fuel gas as fuel to obtain a propulsion power of the
ship; a generator engine using fuel gas as fuel to generate electricity; a motor generating a power by
using the electricity generated from the generator engine; a propulsion propelling the ship; a main
clutch power-connecting the high-pressure injection engine to the propulsion; an auxiliary clutch

power-conristingalgefarass:BOES prbishisionrorteadigrhereSyuléaiBedodrgginstar the gear box
are selectivgly, paueierRResiReoMR Rrepsisiaro Aklpin he PIRRYISINRAWAE RiRSRAR.  When

the ship is gperated at less than a predetermined powef, the high-pressure injection engine may be
stopped, thEUSSHR} SHHAB S SERFERAT #REM&INn clutch and the propulsion may be cut off, the

auxiliary clutch maghbeppaiveiaaIepiaekiotae PRYIEIPRCNEPUSR thRneaehex, drddaRislegtricity
generated by the gfg{%r tqr engine may he transmitted to the propulsion through the motor, the gear
I

box, and auXiif4ty SBERMNREBSIMERHSower of the ship. The ship may further include a

liquefied fuel gas Sheagrestank sfdiispgdigueiptidiieb gashighipedtans (BE2GInwhighdaproduerd when
the liquefie fuell%%os%%r&gairn the liquefied fuel gas storage tank is evaporated, may be used as fuel

gas by the ]iaﬁl-pressure INnjection engine or the generator engine. The predetermined power may

be equal to or lesslimpetétatar eheinsaxiayLine lwdwer dfahfubigPFprassuce ingastiorgmagirea gas The
pressure of fygl gas supplied to the high-pressure injection engine may range from 150 to 600 bar.

The generator engine may include a dual fuel(DF) engine, a gas engine, or a gas
The motor may include a motor/generator, and a part of the power transmitted

through the high-pressure injection engine may be transmitted to the motor/generator
through the gear box and the auxiliary clutch in order to generate electricity.
The electricity generated by the motor/generator may be supplied to a variety of

electricity consumers of the ship through a distributing board.

MODE FOR INVENTION

Exemplary embodiments of the present invention will be described below in more
detail with reference to the accompanying drawings. The present invention may, however,
be embodied in different forms and should not be constructed as limited to the
embodiments set forth herein. Rather, these embodiments are provided so that this
disclosure will be thorough and complete, and will fully convey the scope of the present
invention to those skilled in the art. Throughout the disclosure, like reference numerals

refer to like parts throughout the various figures and embodiments of the present invention.

FIG. 1 is a diagram schematically illustrating a ship having a main propulsion
engine and a generator engine according to an embodiment of the present invention. FIG.
2 1s a diagram showing a state in which the main propulsion engine is not connected to a

propulsion, but the propulsion is driven by the generator engine.

The ship according to the embodiment of the present invention includes a main

propulsion engine 10, a generator engine 20, a propulsion 40 and so on.

The main propulsion engine 10 is a high-pressure gas injection engine which uses
fuel gas to obtain a propulsion power of the ship. The pressure of the fuel gas supplied to
the main propulsion engine 10 ranges from 150 to 600 bar (gauge pressure). The main

propulsion engine (or the high-pressure injection engine) 10 may include an ME-GI



turbine. The motor may include a motor/generator, and a part of the power transmitted through the
high-pressure injection engine may be transmitted to the motor/generator through the gear box and the
auxiliary clutch in order to generate electricity. The electricity generated by the motor/generator
may be supplied to a variety of electricity consumers of the ship through a distributing board. MODE
FOR INVENTION Exemplary embodiments of the present invention will be described below in
more detail%&iﬁ?ef@?é%@élﬂf%hg be compawsimg weawiigs. Yike(l esainamentopragly abewietier, be
embodied iggifferent forms and should not be constructed as limited to the embodiments set forth
herein. Rather, these embodiments are provided so that this disclosure will be thorough and complete,

and will fully convey.¢he: segipeprighRipresaihdvRRtUNIOfRE RilladintprdsterhirRaghautthe
disclosure, |ike reference numerals refer tq like parts throughout the, various figures and embadiments
of the prosdRi FOTHIBN e IR s ol i PG T I A A soh a8 i
propulsion efigirenandrauge pesatar anpinesabetr didquid Faedrpodiment ahihetirenedtinveinton. FIG. 2
is a diagram showing a state in which the.main propulsion engine{s not nected to a propulsion, but
the propuls%orﬁ%rd:?\ggn ayl/ntﬁéoalér?leor%t%n é%egllir‘oi'gg o Iﬁ?s?%?}ﬁé%ecdo?rafng ;o(gthe embodiment of the

present invention iglu in e j gine:10, r [ pulsi 0 and so
o The main B o D 6 i o I e e o

obtain a prépeABISHpohEr ZMmeraien e lrausuvichima IR legainswsErsdutbine faarxprielsion
engine 10 rapggsiam 1904 600 RRb(BaUIeHY eASHEgInd e d@in BrerSIARANING (O i ehe

high-pressure injection_engine) 10 may include an ME-GI engine, for example. The maximum power

of the ME-GYEHSHIREH LS &3pmpbish R therappirbineggnrges from bidpiliBAtendin M98 HR as fuel
at less thanpapeedgternionenoreigins axanaplgoat hes MN A0k thespasinug Rewerthereof, or

desirably, less than 30% of the maximum power, and uses both oil an fug) s at more than the
orecdeterminBEr TSR EEHEn L JRRGHE SIS} ] RO 2 foel.
‘The propulsion 40 is power-connected to the main propulsion engine 10 through a

main clutch 11 or power-connected to the generator engine 20 through a auxiliary clutch
24.

Between the main propulsion engine 10 and the propulsion 40, the main clutch 11
is positioned to connect a power from the main propulsion engine 10 to the propulsion 40

or cut off the power connection.

In the rear side of the generator engine 20, a generator 21 is positioned to convert a
power generated by the generator engine 20 into electricity. The electricity generated by
the generator 21 may be supplied to a variety of electricity consumers of the ship through
a distributing board 22.

In the rear side of the distributing board 22, a motor/generator (or motor) 23 is

positioned. In the rear side of the motor/generator 23, a gear box 30 is positioned.

The auxiliary clutch 24 serves to connect a power between the gear box 30 and the

propulsion 40 or cut off the power connection.

The power from the main propulsion engine 10 and the power from the generator
engine 20 may be selectively transmitted to the propulsion 40 by the main clutch 11 and

the auxiliary clutch 24.

For example, the main clutch 11 is power-connected at normal times such that the
ship is driven by the main propulsion engine 10. During an emergency in which a trouble

or the like occurs, the connection of the main clutch 11 is cut off, and the auxiliary clutch



The generator engine 20 is an engine which uses fuel gas(LNG) to generate electricity. The generator
engine 20 may include a DF engine or gas turbine, for example. The pressure of fuel gas supplied to
the DF engine is equal to or less than 10 bar, and the pressure of fuel gas supplied to the gas turbine
ranges from 15 to 30 bar. The maximum power of the generator engine may approach 4 MW, and four
generator engines may be installed at the same time. Such a generator engine may use bunker C oil
or MDO as4ddB conpriehtoptasniue popeniertbormertdsian tHethrangiptbputsion’gergirsor @through a

main clutchyll,op pNeTCRRERE R ieabe e R BIAESRY REARBEPUGh a auxiliary clutch 24.

Between the main propulsion engine 10 and the propulsion 40, the main clutch 11 is positioned to

connect a power froimeHee JRiginPreRedaIhe s 10ytarBe REaP eipa1deoreidtaff the hawek
connection. In the rear side, of the generator engine 20, a generator 21 is positioned to convert a
power gendiHEGBY ?ﬂgiﬂ%i rdtd? é’ﬁé%ﬁélezt?iﬁ?&\éﬁl el Vi S RIBHRRYCY RePRSH HiF ¥ Generator
21 may be prpplledierpiariedyofalecisicity. consumers of the ship through a distributing board 22.

In the rear side of the distributing board 22, a motor/generator (or motor) 23 is positioned. In the rear
side of the motor/ddraratoiel 3yl dar Hop BOvpositionetbw potive Euxilidoy chatohl2dl serdes to
connect a r ] he ion 40 or cut off power ection.

The power Tors od L (s B R BT be

selectively arishiftteentidgiation piidie gneines trenein drutdtisicpsedhthehiugiiagt cisdicdaas - For
example, the main elteh 4l RPwaIsernaesteshnasmal Timﬁéflk&@ N&Shinds drivandy the
u

main propulsion engine 10. Durlnd%ﬂan emergency in which a tro i

] \ e or the like occurs, the connection
of the main BRIEHPLLHS @RI APt allifanyReuthip DacsRiskse deel ko triHM b fysludares the

propulsion 4h8uaydiT thevineiatéaanesainiad b-usian thecplectrioiy asneratsd iy thp ggparator
engine 20. As the ST‘S ?ii(felectivel driven by the main propulsjon engine 10 and the generator
[

engine 20, TSHBEiHS VBRI ué&s SR SEh &P iR R IR 3RS D SR ERgie 10 is

out of orderenvironmental pollutant materials around a harbor. In order to deal with such
environmental regulations, when oil from which small amounts of pollutant materials are
discharged is used to drive the engine of the ship, a fuel cost for the operation of the ship

inevitably increases.

In this embodiment of the present invention, the ship may be selectively driven by
the main propulsion engine 10 and the generator engine 20. Therefore, when the ship is
operated at a low power, the main propulsion engine 10 is stopped, and the electricity
generated by the generator engine 20 is transmitted to the propulsion 40 through the motor,

that is, the motor/generator 23, in order to obtain a propulsion power of the ship.

Referring to FIG. 2, the connection of the main clutch 11 is cut off so that a power
is not transmitted between the main propulsion engine 10 and the propulsion 40, and only
the auxiliary clutch 24 is connected to rotate the motor/generator 23 by using the
electricity supplied by the distributing board 22 such that the power is transmitted to the
propulsion 40 through the gear box 30.

According to the above-described embodiment of the present invention, the ship
may be selectively driven by the main propulsion engine 10 and the generator engine 20.
When the ship is operated at a low power state, the main propulsion engine 10 which
needs to use oil is stopped, and the electricity generated by the generator engine 20 using
LNG which is a cheap and clean energy source may be used to drive the ship. Therefore,
when the ship is operated at a low power state, a fuel cost required for driving the ship is

considerably reduced, and it is possible to deal with the regulations against the discharge



Meanwhile, when the ship is operated at a low power level, for example, less than 30% of the
maximum power of the main propulsion engine 10, the ship is operated only by oil in consideration of
the engine's property. In this case, the ship cannot use fuel gas as fuel. When the ship is operated at a
low power, it may correspond to a case in which the ship sails around a harbor. When the ship uses
bunker C oil or MDO as fuel, large amounts of environmental pollutant materials such as SOx and
NOx are distifavgeanimeasd moylwasteraititi®dre countries tend to set up regulations against the
discharge of envirpnmental pollutant materials around a harbor. In order to deal with such

environmental regHlais=RMBMERENE PE G RISHES R eptSTn Rodr S IRAR BRAGE AERdused ddeRarged is
used to drivEN(Ceiepgiffe@hile Bhiked fisahePshian ihe pRGHOpWStiCsRiRINEVIAMY Reteases.  In
this embodiment oj the present invention, the ship may be selectively driven by the main propulsion
engine 10 ane e Senerator engine 20. Therefore, when the ship is operated at a low power, the main
propulsion engine 40 is stopped. and the electricity . generated by the rator engine 20 is
transmitted to the é%p% uFoPﬁE§8fﬂ?%angeﬁat%enQ£§)lfr¥,(?ﬁg ?s?i%% }r)(r}l(gt%sr/g@rr:g?gfg?sz R ofd8r T obtain a
propulsion powes! gfrtiseuship ThereRefereivp tv G IR, thmponhectighlof thesmbghdjutalttt: thaaut off so
that a powers nRLHANYAIGC, BRMeSn dURIARRMRIBRYLAINEAGA00 Mo RgRMsignAgsand anly
23 by using the

the auxiliary clutchy 24 is connected to rotate the motor/generator electricity supplied by

the distributffRiassaianl 2suetigvelindk slvarssarin simmbemmaltndnstdpisbid D ihreudintessdear box
30.  Accerdingd® therhane-pescibed embodinestahing B pbieRian thshiR Ravhe

selectively driven by the main propulsion engine 10 and the gyenerator engine 20. When the ship is
operated attBeIdW Holrsreadaekin ﬁhﬁrgé.%iéﬁ%@%uf WHEHSEcths RyersarsirfdgdgPed, and

the electricityoganetatRdeRyetiR gy NRIGALENI MReAS 8 INghe N dubich BURCheaR MacLelead gRergy
source may be used.to drive the ship. Therefore, when the ship is operated at a Jow power state, a fuel
cost require%ﬁ?#s ﬁ%i t%?%ﬁﬂsl ié%%ﬁ'é‘?ﬁ@&%@%%@eﬁ?%%%izaﬁﬂggib@“%&eg tHERE G ulations
against the fhisthprgey ofcnkrenmernial dicthzaginmeie (3G to the the spBodimbemtithaiptesent
invention, bgil-off gas (BO p&%ced when LNG is gasified may be used as fuel gas in the main
propulsion eﬁr?gr]?nttggl ornt]ﬁgﬁgeneratgp gr?gl'ferlpéqBESCtlong%l}iquefaction temperature of LNG is as ultra

jow as 163 degrecqReiai ¢10r A WHRIAF SR WE LG SIE R0 WHeRIDEIPMNGIANEG! LG Is

slightly higher than 163 degrees below zero at a normal pressure, LNG is’evaporated. ough an

LNG storagetatiRd @6 urjuesietifths gaainapropidtiesrengdinensOiatBurtbooors.comgnubasthipriduced in
the tank begRuaRdeBNBa T coRtiNP Ushhienanities 10 ANG pipreehin thed NG stosagsmank.

When the BOG is continuously produced, the pressure of the LNG storage tank excessively increases.
Therefore, 0 5RRICEIBHER WibchaRfsd - thas JuebioertsbipslissharasdhaBREd b iha 80OG
treatment fagilfymSheBOG@taireatment facility may include a vent for discharging the BOG to the air,
a gas combustion unit or a flare for burning the BOG, and a reliquefaction unit. The amount of
BOG produced in tHeeshifs storatjegankimambrdeachaniahe préssmbmuseibasifeelgasrcldde main

propulsion engine 10, Furthermore, w e shipis ated at a low,power,.the ship cannat use
LNG as fue?e%éﬁrgfgarcei,l %&%ﬁﬁeﬁﬁ%ﬁtﬁa%nﬁo%ég? %ggﬁn %l%fhi{p))ewlﬁf‘c %Sse%éll_ﬁ?f as %ﬁ%l.nf\%lst ships
discharge tteoBUG aheinirl6r bilrethanBOGuavel/BOG Wheckhisaedsiingnotheterhboskdhent of the

present inveniionIaemhotRCHORAREPAEIR A6 10bI0AIRARG BOG BA NI BQGRAY PR fped as

fuel gas in the main propulsion engine 10. When an amount of BOG which exceeds the amount to be
used as fueli§agSPrBOMEIBpRoRsiChEREIFe 3es ShedDISSINURCBIRS FryBSenaedagfusdas in

the generatqr@Raine2Q. Foeratres HRFRIBERIGCUOHIRREPYPRMIAETIAMPE Faiperiwithqutbeing
discarded, %fuel cost mai decrease. Furthermore, since a separate facility for treating BOG iS not

required, a $MpFERIRE 4t Rty udied gship bplding o5t aRyr4RATSAMSing a case in which only the

main clutch i n .and,th n ion of the .auxili I [ f
ain clutehis co %&Feﬁjiga%iiag%afzn? sﬂggxtr{gg e? cgsg 1%uw 11?:{'}/0% 3}% e%‘t%liji’ti gfutch is connected and

the connection of the auxiliary clutch is cut off.

When the ship is normally operated, the power from the main propulsion engine 10
is transmitted to the propulsion 40 through the main clutch 11 fo drive the ship. LNG, or
LPG is used as the fuel gas for driving the main propulsion engine 10, and BOG may be
additionally supplied to the main propulsion engine 10. Furthermore, the BOG may also

be supplied to the generator engine 20 and used for the generator 21 to generate electricity.

7



When the ship is normally operated, the power from the main propulsion engine 10 is transmitted to
the propulsion 40 through the main clutch 11 to drive the ship. LNG, or LPG is used as the fuel gas for
driving the main propulsion engine 10, and BOG may be additionally supplied to the main propulsion
engine 10. Furthermore, the BOG may also be supplied to the generator engine 20 and used for the
generator 21 to generate electricity. FIG. 4 is a diagram showing a case in which both of the main

clutch and the auxiil&ry Tlisteh Hrgrephiberaae a opsRdn tRishibeshnefriiuyrapeitdeh trdgbwer from

the main pr&gglggg&@&}pg@@d%@@gmitted to the propulsion 40 through the main clutch 11 to drive
the ship. LNG or LPG is used as the fuel gas for driving the main propulsion engine 10, and BOG may

be additionally saumg@ﬁ f@?]tlgﬁlmgiﬁlbﬁmylﬁpagﬁg@im A faaa@mg r?faﬁ%pmg%h%e@jwhe .
amount required to drive t ropulsion 40 ma transmitted thro the gear box 3 nected to
tho atndiargP TSI HATCREI o UK GBI D4h b R BE ARy I Shoctricity
generated BhyPthasmotdrigaheratdrgas foayibenolieciadibypibpulisirbmigng: bidarehd BaE thentsupplied
to a variety cg (ﬁé%(l:{[erli?itysco sumer hoeftgﬁiﬁhir' ul A%colridllrﬁg tPGthe mbodim§ntfoﬁ616 %%s%nt
invention, thes Ip N Iuél@gqthe uel' gas mairﬁpo pﬁfglor? gine an eaflll}gflaasogenerator 1ecngine,
and obtainsaceedp ulsimrp@w(_a@yiu@lr@ evelébtrigitpylenerate diay the mabgwé%egdlhewaghr ngine, at
a low power eyl BeaiRteciis PaRhie i sAvR e usl aRptanc o selys A ERKBmERiaL A oblem.

Furthermoré, a separate facility for treating BOG which is produced when liquefied Tfuel gas is gasified

may not belfe@FiediafiLtCBDG Hiy Yectiseity asspipss hy tHe nintopesparsion eAgpey1be

Furthermorgey\g&@gaag&amgu&ggf& i3 epoaading the %H%%U@&ﬁ%ﬁ’&i Uﬁﬁ% a@aﬁ@&@@ Elefélﬁdﬂ?in
propulsion engine 10 is produced, the BOG may be used as fuel gas in the generator engine 20.

Therefore, #PPHEEESRE 815et-source may be reused without being discarded. While the present

invention has been, described with respegt to the specific embodiments, it will be arent to those
ckiled I the art thASGHEES EhiigHE HHARBH o R IRE, BLSHLR WRSER AR A oEihe spir
and scope ghthmanventipul dsndeiigiad imdhthdoflalving daimatofCeddkS and obtaAnshippeapoiising: a
high-presstug, piegioneginelising {uel aao as el 4o L8 2 propulsion pOeLf 185, JUReP
generator engine using ftel gas as fu€el to generate elec rICItg,

level. Therefore, it is possible to save a fuel cost and to solve an environmental problem.

Furthermore, a separate facility for treating BOG which is produced when liquefied fuel

gas is gasified may not be required, and the BOG may be used as fuel gas in the main

propulsion engine 10. Furthermore, when an amount of BOG exceeding the amount to be

used as fuel gas in the main propulsion engine 10 is produced, the BOG may be used as

fuel gas in the generator engine 20. Therefore, the precious energy source may be reused

without being discarded.

While the present invention has been described with respect to the specific
embodiments, it will be apparent to those skilled in the art that various changes and
modifications may be made without departing from the spirit and scope of the invention as

defined in the following claims.



a motor generating a power by using the electricity generated from the generator engine; a propulsion
propelling the ship; a main clutch power-connecting the high-pressure injection engine to the
propulsion; and an auxiliary clutch power-connecting a motor to the propulsion through a gear box,
wherein the high-pressure injection engine and the motor are selectively power-connected to the
propulsion to obtain the propulsion power of the ship. 2. The ship according to claim 1, wherein
when the sKib-&13@8rated at less than a predetermined power, the high-pressure injection engine is
stopped, the power connection between the main clutch and the propulsion is cut off, the auxiliary
clutch is power-cohnected BHREPRBPSIAMHN through the gear box, and the electricity generated by the

generator engine ig fidAFRitieRdmibaiBrogsiendoneh 28 Matel. ihseaarhaspanthipgoaksiliary
clutch to obé?i&éhs%iggopulsion power of the ship.
a generator engine using fuel gas as fuel to generate electricity;
a motor generating a power by using the electricity generated from the generator
engine;
a propulsion propelling the ship;
a main clutch power-connecting the high-pressure injection engine to the
propulsion; and
an auxiliary clutch power-connecting a motor to the propuision through a gear box,

wherein the high-pressure injection engine and the motor are selectively power-

connected to the propulsion to obtain the propulsion power of the ship.

2. The ship according to claim 1, wherein when the ship is operated at less
than a predetermined power,

the high-pressure injection engine is stopped,

the power connection between the main clutch and the propulsion is cut off,

the auxiliary clutch is power-connected to the propulsion through the gear box, and

the electricity generated by the generator engine is transmitted to the propulsion
through the motor, the gear box, and the auxiliary clutch to obtain the propulsion power of
the ship.

3. The ship according to claim 1, further comprising a liquefied fuel gas
storage tank storing liquefied fuel gas,

wherein boil-off gas (BOG), which is produced when the liquefied fuel gas stored
in the liquefied fuel gas storage tank is evaporated, is used as fuel gas by the high-pressure

injection engine or the generator engine.

4, The ship according to claim 2, wherein the predetermined power is equal fo

or less than 40% of the maximum power of the high-pressure injection engine.

5. The ship according to any one of claims 1 to 4, wherein the pressure of fuel

gas supplied to the high-pressure injection engine ranges from 150 to 600 bar.



3. The ship according to claim 1, further comprising a liquefied fuel gas storage tank storing liquefied
fuel gas, wherein boil-off gas (BOG), which is produced when the liquefied fuel gas stored in the
liquefied fuel gas storage tank is evaporated, is used as fuel gas by the high-pressure injection engine
or the generator engine. 4. The ship according to claim 2, wherein the predetermined power is
equal to or less than 40% of the maximum power of the high-pressure injection engine. 5. The
ship according to any one of claims 1 to 4, wherein the pressure of fuel gas supplied to the
high-pressure injegtion engineianges i 1ehie GRR RAT claimsb1 hesshihaesRrding:tadmpone of
claims 1 to 4, wherein the generator engine comprises a duyal fuel(DF) engine , a gas engine, or a gas
turbine. e%l%@%l%%&%@@%ﬁ&g%eﬁﬁ%ﬁ%&%t&r EFHHREBYRS motor/generator, and a

part of the power transmitted through the high-pressure injection engine is transmitted to the

motor/generator tI‘gough e ggs.r box and.the auxiliar clgtch ié]lorder generate electric%y. 8.
The ship according to clai 7, W eréf iR I@eéﬂ'icﬁ@één ratec ’H}?%et otg??é%e?gfgpriks upeblied toa

variety of electucipemansumers oftire shipethprovghteansiiibeding dadrdhe high-pressure injection
engine is transmitted to the motor/generator through the gear box and the auxiliary clutch

in order to generate electricity.

8. The ship according to claim 7, wherein the electricity generated by the
motor/generator is supplied to a variety of electricity consumers of the ship through a

distributing board.
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