[1]

[2]

[3]

[4]

[5]

[6]

[7]

WO 2014/065619 PCT/KR2013/009541

tﬂx{]/ﬂ
g o] §Y: ko] Agrhs A A 2H
7l & &k
Bk o dulke] ol 5y e Al ~wlo) #3k Ao|th,
vl 73 7 &

7|, LNG(Liquefied Natural Gas)Y LPG(Liquefied Petroleum Gas) 5 2]
o 5r}2mo] Aol A AIAH ORI iz FA o]tk A ahrh
s o] LS Fo b FE R Sk A, Eis, olahE el
o) 5}k uEAel A A 977 e] ] 24 2 Sk LNGY LPG 59
Neprhrzm AA7FE S22 A H7EE FA (NG| 35 H=#F -163°0) 2.2
Yztsto] dojAle= Ao 7k A iRy I B 7} g 44 0 5
Ao n g S S e A g 2ukell v A gkekrt

LNG WA 5o &7tz @0k &, A rkag Ao vohE g3ato] 54
2@ Aol o] R3}7aE s tr] Y3k Ao, o] & Hdl|, Nslrlme] S A2
A" 7 e AFRAES], g olet shE F3dt
St ko] FA & gele] Aalrl s A Y S gl AR ek E
29| o ZA = A}t 1A o] 9] ol I2 LNG RV (Regasification Vessel) 9}
ZA¥ko] 1} LNG FSRU (Floating Storage and Regasification Unit), LNG FPSO
(Floating, Production, Storage and Off-loading), BMPP (Barge Mounted Power
Plant)9} & T2 % 55 B & vk

LNG RV<= A8 &af) B 337} 7he gk 3k A 7k @ikl ol]l LNG A 7] 8}
AN & A X¢k Z10] 31, LNG FSRUT 4 2 2 5 E He] "ol 7l 3] 4ol 4 LNG
TENOREY st ¥ = Ao AV E AR Ao V gk 5- 2 of uje}
NoPH AT E VIS A F4 =250l &8k @l o
FPSO+= A HA7FEE sl ol A Ak 5 25 < ﬁ}ﬁlﬁ A A gl
Agskal, d Al o] A A ol AdE LNGE LNG 7541 02 &4 47
Aall AbE 5 = a7 ol vh 12 3L BMPP<= HEX| Aol ' Ad ] & A 8o
Sl A& ALks7] el A H = ol v

Aol A AdHfol gl LNG Wb 3 2 A 5h7ks b LNG RV 55
] £3}o], LNG FPSO, LNG FSRU, BMPP 59| T-ZE7MA| &2 B4 X518 =
o]t

4047}%4 N g}-2- 1 1= A ghell Al 9F -163°C2] A o] L2 NG 1 &7}

Foll A -163°C Wt} of ik spob e Sk v, S o o] LNG 21 9] 355
Eo] AW e, LNG 281 9] LNG A 8= ddA 7 5o A7+
ARE, 9] -0 Aol LNGoll A|&4 02 Hedy B2 LNG W ¢l o3 LNGE
&k 2ol LNG7F LNG A g R =L W oll A A4 o =2 7] 515 o] LNG A%

o

—_—

-
flo BN

&2

wd m

F

AF

ofy N, i EO
ju|

'k

Ol



WO 2014/065619 PCT/KR2013/009541

[8]

[9]

[10]

[11]

[12]

[13]

[14]

el 9 o] S22~ (BOG; Boil-Off Gas) 7| XA gk},

WA ST e AR e shE & S7FA ]
N}7t2=9o] oS 7FEAIA 724 A& o7 | A1 -
S 7F o] WA oA H Q) Q)

T, A7t FHEA o] A ' A ] A e
A8, L7 E AGE L] o= wEA
AGE AL o FE aE A A AN e A=
AGR AR B 7] = W, Avke] 317

2
=

9]

o
offl
3
=
L)

e
50
~
=
i
)

+7

lo
I
T

by ©
1\l_‘FU

2L

_ﬁ
P>
il
12
2

2
AL

ol
d
N

oL _
_ﬂ‘ \],IE WE

>

=
N
)
N
>
iy

Rl
ale
o ot 2 ol

o\:ojgi
o H

LU
% x

O B AE-H 5L

o & i ol

g 2 ok

-1}0\' MO _>|:4

1

N
=
N
>,
[t
>
o
ol
rlr
o
l::%
)
o2
o
[
1o,
=
I e X
fo Wt 2> 1& o
ot o
A

N
o
L,
A
)
>4
1o
o
L,
)
(o3
s
2
_OL
ol
jud
I,
T
Iy
S
L
I =
X

2) T, A g e A A g
A5 Y8l A A o] FurtaE A 92 | E A A A oS
E Sl AN 71 A drt o, i ST ds Alol &S
A N8} =)ol A A 202 YzhE Y|, o & Eo] A, T3 g
3 Fol AlNstd $ AR AR S
%9 DFDE 57 A 28] ¥4 $F LNG WA 9] 49, A o) 8} A1) & A %] 3}4]
b3l S0 7b 2 QbS] 9 HE RS F 8l S~ A% $- DFDEC] =52 A
SRS AN)E5 7] Tl el o' dagko] Fulrhao
t A S w = SE7AE 72 A 7] (GCU; Gas Combustion Unit) o] 4]
W 2] 7 715 S & B (venting) el $l= A 7F AA T
el s F e A s} Anfek AL oA S §HA S LNG & HEA -2 A o 5)

=

——

=
1o
El

AN E B8l BOGE A2l e 42 h&roll & = ahal A arbag o] &3k Aol
FA xR o Qe A Al =Rl o) Ao 7} 53hskal A Et e
FEo] AnEE A7 AT

A, AR ARRE AA o2 ISk SUIEAE nEste] St E
EEHOR A er] g AT R W tigk At sl de] A& o
o)1 A7t
g o] AT AT
7|=H #A

< g I vhel e o] wARE s e Ao RA,
AR A7F B Aol s AR Ak, 7] AR Al A
N A72=E Fbol AR RA ARG shE A& Zh Alvpe] o elres

SERES DR ET EC RS E e e e ER R
AN 2E DA A AREALGFORH, NG aS HEHOR AT

2= QI & 3l AMuko] sl 2] E] Al B A FEFaA) 3l Aol



PCT/KR2013/009541

|5 o] LNGE 7] A =9

of Ax

T

of Aeprps A2 Al 2T o R, A7) A G R ALl A

}-

H
&l

A
A I54

%

}7) A g e Ae]

A G e Teb, A7) A A B Ho A
N5l 7} 28] Al 2Elo| A2 H ),

WO 2014/065619

Bl

o=

.

=] -

]_

S

ol A 2

7}sk o 24 LNG=

[19]

ool

Al

=

_ZTI
i

in

}7) AR AR

¥

37 AR A A

o
T

47) A8hrk2 Al A
1) A3l A2 A2

[22]
[24]

0%

A

L

;OE
;OH
P

W
o

B
!



PCT/KR2013/009541

bol el 43z Fu7h2so)

°©

off Al &K

=
[€)

Bal 2 A BS Hal sk o 2K LNG

FAY A R EGA| A A AR A

O B2, A7 AAE A A WA H BOGE

[}

2A AFE
o, GCU

=
A

}-

AR o]
}-

A g5 Aol

WO 2014/065619

[27]

KN

2] Al =do] A5

A

s}7} A~

ol

T, A e Aol A vl &

°©

| do] Sdrpmo AR kA A

7

o] g7}z A 2] Az Ho] of

stol el

S

g

=

o o g7} A 2] A] 28] o]

o o g7} A 2] A] 28] o]

8
8

1

=
1

=

A=
A=

=

7h=E A o}
o

1

5
1

T
3
T

1
Z1of upe} E
BE
TC

AR AT AFA EE o] 5 H

AR AR 5N

[30]
[31]
[32]



WO 2014/065619 PCT/KR2013/009541

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

G7bflonz, QU8 350 A3 AT du
0101 Ul A2 TS A3 20 A9 g
5k g o] o sl 2s Ae] Aol e|5h, HEE

A1 7

= o “

3 oolghE Sk g A7) (Expanden)l] o8l FHPAIZ A -, WA oA &
A Qo] ME A= oA & A 243 5 ).
A R R e

T 1o Houbgd o] upebAl gk A1 A A o of] =, Auke] ol sl sl g Al ES
AR A A,

T2 P g o) g A G A2 A Ao of] w2, Auke] gl A ARl
LEAIGE AR A

=39 &4 Bk o] uhebA g A2 A A of o] WM o Hol wpE Anko]
N5l 7} 22 28] A 2SS EAS e AR,

25 g o] ube A g A3 4 A] o ]FLPL,*J_‘%A N}7p A g Al 2E
LEAIGE AR A

T 62 Hodbhg o] nl#kA )k A4 A A] oo 2 Aulo] Mgt e Al AES
A S A g A I

T W 8e By o] upelA gl A4 A A o] o] W o Eof wpE, AHl]
N5l 7} 22 28] A 2SS EAS e AR,

9w 2 g o uhek A gk A5 A Aol of] WhE, AWk A BTl ] Al AES

T 10 WA & 125 B kg o] upek Al gk A5 A Ao o] M o Hof w2, Auke]

o] AAE 93 FH

At 0 & Advlkol| A vl Y = 9| 7] 7} 5 oA s A} 7] 7" (International
Maritime Organization)2] 4| & %l Q)+ A A A 4EsE(NOx) 3
sk (SOx)ol M, & ol = o] st 'h A (CO,) o] Wil 5 gt Al 8k sfat AT
53], A 2482 (NOx) 7 SHAEsk=(S0x) 9] 89, 1997 3¢
A 3] ¢2F(MARPOL; The Prevention of Marine Pollution from Ships) 2] 4 4| &
gkof A 715 a1, gl o ehi= 1 Algko] A8 $-20051 SEell HaeS

rlj OHH o

=oto] AA Al g e o] J 5L 9T,

kA, ]FH &A= SHA717] fleke] Aatela(NOx) lEd <
Sl 270 E AL =], ol H @ W S oll 4 LNG

Ao 2 S 99k a8 AATFE EAF A7, o) E E0] MEGI 1% 0]

W o] AR-& % a1 Qlth ME-GI %2, 559 o] v Azl ]OH ?ﬂ &

&



WO 2014/065619 PCT/KR2013/009541

¥0,
i
Mo
rioh
o

N
-0,

A A o2 A 7 ekar v
s LelRl& LNGE Aol AH = Al =Lel] A1gste]
BFi 5 8 LNG WM 53 22 A nh i Al Al ol A] A vko] & LNG
NG RV -2 H] #3191, LNG FPSO, LNG FSRU 59| 3% ZH E7FA =
Fal= 7ol th)yoll A= o= glom, o] A4 HA7t=E AR

™, 71 23}l whf ol %) 3lo] gl 2F 150 ~ 400 bara(2 T ¢F &)

kel 7 2

[46] MEGI %12 45§38 L=

[
N
lo
<
wsl
O
=
-
rl

[45] ©

O

. Mo Mo
2
[
fr O

ol

SRS

>
>
el
=
o
[
=
& %o

(oo 41 (T (T

Q

Hof] AAy] o] AR = 9low, o] & $3)
d 284 dlzl o = o] Fo Xt} =, MEGI 2l %12
F-AL Qo] o,

[47] Egh AT MEFE A 4sH7] 8, Aot dAvtE 238k

o
1o
k£
N
[>
o ol
il
°
(IR
o
F
-
i}
)

A 5 2 A AFE-3F+= DF 2l %l (o) 21 1] DFDG; Dual Fuel Diesel Generator)©]
Mo, Fxlo) ) W& 0 2 AR 31 I} DF el Ui A7~
EAAEAY 2d At F A8 ShYS ARE ALEE F =
MNHOZA, S AWS AR ALG el A -0t dxol 23 d F8lshEol
A o] w717k F kel o] dheFo] Aok

[48] DF %1 MEGI %13} 22 519t o = Aurt2~g g derk glom,
eF 5= A 524 bara A2 AR5 FF8le] T35k WUk DF sl3l&
o] e o) WA F FEAA AHE a1, o] AHE o] g3}
F28 ZHE T A7 AV ZHE AU AN & Sk

[49] AA7FAE AR 2A] 3538 u MEGI Q171 2] 4 $-ol &= wgrE W d e v}
NA T DF Q18] 4ol = We 7S wE " e 7k v

[50] LNG7} 7} 5 N gp2 7)Ao ) 0 2 w2 w gk A o] 4407
7135 7] W o), F87F2 0] -0l = o g ko] ol Tt & DF 2l 7l o]
A5 = FFE 5 Ak AT LNGE] 9ol =, W8 ko] Al ¥ o=
kol DF ¢l 7 o ]

gola AT,

3} _
[51] He7bE 24dsk7] el = At A7 A 787 5

[52]
53] olsh WA wwl e Fste] Bowne] uhghA g A A oo o) 74
2183 A3 A vheat ek 3 5] A ol
(@)

[54] 1 Eoabg o] uped Ak A1 A A ool w2 syl A Al AES EAS



WO 2014/065619 PCT/KR2013/009541

[55]

[56]

[57]

[58]

[59]

[60]

[61]

Al efel] & N3}t 7k A g Al 2 F(100)<,

A 7B A (cargo tank; )ZH-E] LNGE 5% Al 228 0 2 A 2] ¥ Q] 9l %] (main
engine; 3) 0.5 o] F A 7] 7] 98k HEE A FsE AR FebAd110),

A7 e A1) = E 24 = BOG(Boil Off Gas)S ™| €1 Q7 (3) 0. o] 5 A] 7] 7]
3 A2 S A &3 BOG 2F1(140)2 E 83}, godl B A Al of of] u} 2
BOGE o] & 93l 7k 2] A 271000, AR 5 ehel(110)2 Ea A
LNGE LNG ¥ ™ (LNG pump; 120) % LNG 7] 8} 7](LNG vaporizer; 130)°l] 2] 3]
ArzA wl @)l &5 3kaL, BOG e+l (140)% &34 BOGE BOG

=5 71(BOG compressor; 150)01] 2] 3l ¥ A1 A A A5 =4 wWQl AX1(3)l
531, BOG &= 71(150) 25 9 o] 2] BOGZ 5§38 IGG/GCU
Al 2~H) (200) S %T}?ﬁr/}

Qo 7 Q 7} %‘&}. wPﬂW 2 4 A] of o] ELP% LNG
H 3 (12002 BOG ?}%—7](150)&% = MEGI A7l ol A @ +-38}+= & 74| LNG2}F
BOGE 7t7} b& A1 = Q= 31%f Bz o) 319) b =77 A& H )

[e]

FRIA(D)ESH o] A2 (2)9]

TEo] 98 FEY = LNGE A5 2A wel AR 3) o & o]EA 7] 7] 9%
ARE A F8kal, LNG H3Z(120)2F LNG 713}7](130)7F A X ).
LNG ¥ 3(120)
]

= Fuekd(110)e] LNG2] o]Fl H a3k Hg S
, 9 ¥ = LNG HP ¥ 3~ (LNG High Pressure pump)”} A&
Foom B AR A AT TR o] Fo] A HEY L2 X9

LNG 713}71(1 30)L A8 Tkl (110)9] 4 LNG H3E(120)2] -t
A 02 LNG HZ(120)°0 213 o] 5 &= LNGE 7] 8HA] 7] &5 =),
LNG®| 7|8} ﬁ oH Ao =, LNG7F Euf=2Hekl(131) S S M 3 s5 &
Auj e} Hargke] o] &l 7|8} = F ah e, ThE o 24 3] H & B E3Fo] LNGY
718t A Fslv] 9 sk vk S|’ o] ARgE 4= Q) H ek, LNG

713+71(130)+= LNG 9] 718}+5 9] 8to] a1§toll A A& 5= 1= HP 7] $}7](High
Pressure vaporizer)7} AR89~ v}, 9k A3kl (1310l 03 T E =
Au= A2, nade] Lo 2 RE b= 2 o] AR &= Qi)

BOG ©}<1(140)2 A B A () ZH-E A2 o2 F A 5= BOGE <!
A@B)eZ oA 77 e AmE AlgataL, A o™ A&
Zhel(110)0l 1A% 0.2 BOGE 52 w9l AR B3) e R T H 5%
Ko, olel =], BOGE A4 Hl¢l dx3)o = &3] Ag 4 E%

o ol =
ol X

BOG L%—7](150>_ BOG @}¢1(140)°l A x5 o] BOG <1 (140)< E 3}3)+=



WO 2014/065619 PCT/KR2013/009541

[62]

[63]

[64]

[65]

[66]

[67]

[68]

o] 91 84 Al (redundancy) & T-AFES WA 7]

)
e
N
=)
fz
}¢
-
)
o
—z
s
o
it
ne
n
s
ol
o
A
&
=
fol
k)
i
Y
i !
n

o]
o o% BOG #}°1(160)2 BOG % 7](150)25-F] %) o] 2] BOGE 539
IGG/GCU A] =% (200) .= &3l 4 =8 A &8t 533 IGG/GCU
]%91(200) Tk ol g}, o A DF el A 3} 7242 B % oAl 5o =2 o] BOGE
REEA FEE T AL
%%Lsé IGG/GCU A| 2=¥1(200)+> IGG(Inert Gas Generator)2} GCU(Gas
Combustion Unit)7} & 35F4 A| =8l o]t}
| 0104 BOG #@}el(160)7} 1 & &5 2F21(110)2 1A ekl (170)0l] o & A &
= At webA, A ekel(170)00] 2 A o] BOGE w2l <% (3)2]
2 49_ 3 AL, 7] 8kE LNGE 5338 IGG/GCU Al 2=¥1(200) 1]
BA AR okﬁi & = vt o] 2 &k A A kI (170)0l = 5 338k += BOGH
713t€ LNG 2] 7+ 2 $38lo] 8] (180)7 } 9249 5= 9151, BOGY 7] 8
LNGol| 238k a8 24 sto 2 i 1l oS A 7A] 7| +=
St = 7k A H (Pressure Reduction Valve; PRV)(190)7} A %] % T St} gk,
S E(180)+= 7F2=9] A Ad S o] & 7F2=d] g o] 7, 21 Yol it Huf o] <=3t
ol 7td-Z Ag AUEZ Aok vl =8 T HE Hl%ékﬂ, =)
slg ko] AREE o vt
ojof 22 g o] A1 A Aol wpE N}t A Al 2wl o] 2hE-S
Arg el & g
AGR A el FE ol el b o] ol A v BOGE] A o] o,
BOG 4% 71(150)9] 7"l &3] BOGE 5 38ko] w2l X (3)el] 21 5 =2 A]
Sa etk gk, AR A1) e b ol AsiX oFE v vkl A1 BOG
kA gko] A1 O LNG ¥ 2 (120)2} LNG 7138}71(130)2] 7+l 2|3l LNGE
o]F R 7|SA A A w ¢l Al (3)ell A w=A H AR g}
3, BOG &= 7]1(150)25-F] ) o] 2] BOG+ %) ©] BOG a}ﬂ(160)-% &3l A
%234 IGG/GCU A 2=#(200) == DF Q1% 59 HE QR o7 T ==
alo], BOGY] &K B AR A)E w5 7] 9% gﬂHﬂ*A A7
408 AFE Y 25 5lal, Lol 7k, B X 5o AREA ARRHE
Q== &},
BOG7} & ¥ = &% IGG/GCU A 2=§1(200)<- 41 (210) W 2] BOG 149l
ol A, A B A(HEFH A &4 02 WA Y= BOGE &5 4 a1, I g4

o 4
o)
o)

tﬂi tﬂiru

=

Sl =L
[SER=]
[e]
3



WO 2014/065619 PCT/KR2013/009541

[69]
[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

et AR Al gty HE Y7t ERA ATt ARE AT e

s 71
HEA LNG RV 52 H]#3}lo], LNG FPSO, LNG FSRU, BMPP®} Z+-& &f 4+
SWE A= Qi)
g of A2 A A ool whE, Aol AsprbA A 2] A| 2ol wh=,
A

= Adete AR AADAAN A H o wiEd S )

H
NB}7p2s A Y] AT Nehrhs AR A7 AR e S 52 A S LNG
@]
RN

T ekl(LD) S et o] FE o] 9F571(13)0l A 5
AL ol 7, o) At MEGI Sl Aol &5 H v}, Skt
g 2F 150 W A] 400 bara A =9 PO 2 =4 F- 1 AA A FAL
, oz MEGI ol %l ol] A 524 &3 Hl),
A G A= LNG 9 N7t =g G4
@l WS ZE 0 QAR SRR dEEHE 98 o
itk ol whek A= A1) Wl &= sl rkx
Folx| ], FHt7F2= o] e & AA G FEL
Wi QUL E3ko] A (1) HE-of 52
AGE A1 Yo += H QA LNGE A A= 94
S 3 3 (12)7F A A A
FE71(13), B ol 4] b AT 149k, GFHEAA 257 35 E
F2=8 WZHA 7] 7] Yk skt o] o] F1F W21 (158 2Ee = Q.
71(13)= o & So] 272 9F 400 bara”}A] FEe L= A E S ATk
A= 5719 §HE AT (149 5719 S ¥2E7](15)8 258k v
o] AA| R, SF= A o T3 B2t o e
UL HESk, Bt 9F= 7] ol e oF S A /Y 7t

=

il

2

o

ot

ol —D/

ET

Wi l-ﬂ
N
e
ot
-
uly

1o,
N
=
S
A
X
o
il

Home do
= =
T
Ll
N

N

)

__Oé

&
A
O>l
A

S J =
N
iz ¢

:
¢

1o
o
o,

-
IR

4y = o2 1 2 o

(e o A
yo, i

2
Hw
~

¢ o N
e 4y 4y e 3
@
off > 2
2,
o
S
i)

off olf r A
7 (A V< R 2
o 1ol o

ot ot
MOt bo A

o g p 22
I~
Ly
i
N
iz
N
>
of
s
—z
=
o
k£l
2
e
2
N
>
M
>,
2,
o)
2

oE ¥° %o

A1 AAof o] W2, A B A1) ZHEE &5 o

E
s
e

-



10

WO 2014/065619 PCT/KR2013/009541

[78]

[79]

[80]

[81]

[82]

[83]

1 = U S, A A A W EE s AADE
2Exlolg} &, %—%ﬂiA ﬂl AEYUS 4 5o A2 2EHI A3

o |
3

-
2 R oJo
N
Iigee
DY
ot |
o ot -
ojy flo
te 12
N
ok E
2
N
oxé
IAJ
e &
o
jﬂ
z
N
@ K1
L
e

ook o

2 o =
)
ol Fo
ke
Mox
A )
=
re
_}L d
[>
o
>
2,
>
2
re
i
i)
i
i
o3

rQ offl of L of
_>|:4 —ILO{I T

o ool ool

>
w
[
Il
uit)
rlo
O
L,
)

4y 20

50
it

2

o

}1_‘

311

ke

]11

|

N

B =

3

-

3, 1(21)011*1 WztE o] ol BRItz o 2 iy Fulyl A~ (LBOG)E
%O?JH WAWH (22)8 FoshHA Asts o] 719 23 E =
2] 71(23)0l &FEh HAWH (22)E 35 LBOGE HEF 4o
of| At 3008}0l A 3} 79hE = A}, At H Sl AE
2] 71(23)0ll A 71 A oF N A AJH-o] we]E o], AA A, F LNGE
F2= JAEQNL3)E T3l AFBAADE o]&H i, 7] A, 5
Fe Sk At lLs)S T8 AV AADES-E ajE 5 o
1(13)= Fg & FE72d v oS GAsA =, 87k
she}ol(L5)S 7] @E—Erﬂ 71(23)9] g o = HE A4 E o %—%ﬂi

1 2D HT Aol A A T
A AGRYALADA 51 5 A==,
%— F7b2s A =3 Fl(L5) S B3l A&EA F
(L1)ol SLEAVE] T UL, 7“’“‘4011 o) gk 713} o] F-9] Sk}~
S AR AN WESFE BT A AR E = A o] iy st
A= Aol Helt d %71@1)7} T2 A e L3)dl A
Agetl o, AA R usrienols e S E7EE FE el L=
S Q= FUTFY Al 2E- # S ] ekRl(L3)S S

N
A
o
=

il

il H> M= a2 2 2 2o
A

Il

T

m4>

~
\I A~

N

off 2 12 ofy ojN

r
+~ 0
i,
N
T
N N
)
>4
N
)
{o
m&‘i
—|~

% of of\

ot
jéﬂin:um
= o & X

0,

oE

2 o
o

=l



WO 2014/065619 PCT/KR2013/009541

[84]

[85]

[86]

[87]

[88]

[89]

o] FH Il Q= T 9] A3 2EH Alo]o] Aulgko] o] FojA|aL Qo

Aus7|2he FEItA %%E}O](Ll)ﬂ] AXH Aol 7] % &),

T A ALs) ol = H vk g E 24)7F U] AXE 2 9lon,
1of] whet 7] Mg 7] (23) 2R W& 7 A A RS o “‘“E(M%
Sapsha A ghehd 4= vk, e A sky| 1)l A ke F 7] A E-g] 7] (23)
T tia}iAﬂsﬂEaﬁﬂ“Hﬂﬂeﬁwﬁfﬂﬂﬂ%ﬁ7
A=A LSS F o)FH = VA S AuFAA A3 AEHS U S

WA Qs ST bs A sk l(LS)ol = Y1 25)7F A A E T =
W2E7125)0 M = 315k A A El 9] SRTEAE A SF T AL V1A G 9
AA7p=2 F7E g7 AI R,

o710l A, A8 o] s o4 W 7H71(25)7) S8 7Ee Al R EkRl(Ls) ol A
= AAatgl o, AR Yz 25)0 M = Sk B EkelL3)e S
L7p o] A3 2E - b A e ERl(LS)S 5
ﬂ@% 1ﬂ%ﬂ%ﬂ1$ﬂﬂﬂﬂgﬂi%ﬁﬂaﬂ%

¢

AN}

iz of o |o
NoH o
> K

S| S 7
.
}J

o © o
of
i

Aol 1
SN
O

F

@

2

s

Y

(i

x&

=
rZ
-3
>,

o]z
.S}Z = okokx|ulk M Al A] o 9] tﬂ“@‘ﬂoﬂoﬂ = WY 7t7](25)7})

T Atk W7H71(25)8 A A 3kA] 2 4T dA
o)
DA

D
A

I

& ) uiti}

b =

> H

ol O_>L

oo > o
~

-9
e )
M fo
N 9O

o
5
N

.

2L

~~
—
p—
~—

=2
>
=
)
o}
ol
ol [
of\
i
A
)
>
1o
o2
-
k1
ins
2
re
LN
)
[>
Shs
>
Do)

re
b
ot
s
A
§2
9,
o2
£
1o,
of\
o
N
[>
N
i
oz
2 o

o
o,
iz Ay

do 41 B L mp >

[
=
>,
ns
A
i,
u|
flo
(L
)
X
o
il
EO
A
)
k1
%0,
rlr

-

1% oY [o o of o

N
-

A
~

g

o oo mu rir rir

I

o b 2 e
ST ool oox
% o %

o 0
o> 2 o

M 2
2ol NN

re p |
N

i e QW T
N

L &
e = o
1T
ALY
o
e
2
rir
<
sl
<
2,
>

Mii
>

[z

Generator(DFDG), 7}~ ]
o7 B71ER1(L7, L8)=
bara =Y = U}

o] A3l ule} L E g o] A1 A A ofol] g N prka A Y] Al 2E
A2l vl o3, LNG 2 8FA 9] 812(5, LNG) 2 9HA] A v = 87}
AR o] AR A ARSI AU A A SA|A T AR Az HAAA A
N7 o, GCU Foll A &Rste] B A= S8 7F2= 9] s a7 A
A B A A Har, " A § HEe W& AE Sk Al A8 R E AR s
A8 glo] T E A Houﬁ}o}oq el e o= A Hoth

b2 kg of A1 A Aol of] mhE N} b2 A ] Al " B A 7] Ay o
W, | & ALE 8= A st G2 (F, A A s Alo] EolL
Y Aol Sy7FAXE vk glong JulE 3o 9 AGsH|

w3
AN E ke AAE Fart flo], AA Al="E A sk fg =7

ﬂlO

oHﬂ 01['1
7>
4
o
o
e o
of\ v

W
Y oy

=
i
Y

i

=

o
=
-

tH
A

i

T

H

o
O
T~ T

i o

do o



WO 2014/065619 PCT/KR2013/009541

[90] 220+ oF=4 BOGE A7) (21)01]
[e)

2

1e Mo o
N

W
=
1o,
>,
(i
Anj
il

F

u; ¢

ot
2
Y
>
W
o
o[
[\
=
lo
>,
-
An)
=
lo
:(?LL
[\
o
ns
A
ra FE

>
Y

lo off &,
2
~ y

ME o M 32 z2 ofy JPI
N N R

o N > I

of M rir
g [Jlr m s

AN

—_ —

(>

lo

i
o o=

i

)

O
%
O _

off
2

[91] B

H Ad37he] Ay = PFT}‘IQF i E(Oil—free)
X
=

»
_O‘L
m
o
o
[\
=
1o

2 of
_%'.1_‘

o o o |
w
&

e
ol
L
=2
=
Mo
N
>y i

HE [“lr HU
o
1o

o 2
i
N
il
o
op
ot
ol
.

o &
i
N

lrﬂ -lo{'
o
-9
i
N
rl
2
L ox
-
2

w
Q
N
>,
e (i
rir

t

iy
o,
mlm
~
ow}
@)
aQ
N
N
ofy
)

o

Fo 32
o o
4

%

[92]

[93] T 5ol = 2 g o] upgA gk A3 A A of o] whE Auko] Mglrh 2 X g
Al =8 o] A ef A 7F A o 2

[94] A3 A of o] w2 N5} T} A A A 2EL MEGI ¢l % o] L} DF Generator
SolA &k TRl ol AR A o2 WA Sk Skt 9] R T
ES 4T, LNGE ZA & 7|SA| A A = s A flthe Aol A A2
Al o] o] Aprh 2 2 2] Al g3 o]t o] sfol A = A2 A A o o] A Bprh
A g] Al~El ko] xpol M wkS U S Al 8k Al A g gt Bgh A2 A AT of 9f
TUS A LA = LS FAHEE Fofstar, 1ol ti gk gk Ay
A ey,

[95] woag o] A3 A ool whE, AHke] skrks A e Al ] =,
N3t 7t2=E A sk AR A DA Ao wjEd S0
i‘j—iﬂi BLTSLF/}OJ(LDE wke} o] F 5 o] §F=7](13)0ll A %L%—?% —?F A,

Ff'

il

H
T/}E} %L—; = E%Oﬂ DF <l %1 (DF Generator)®l] 3% ©] 035:; ZA AFE Y=
Aol Lo} A= A2 A A] o] ¢} upz71] o]t}
961 TRk, A3 2 A o] ol shrzs A ] A 2B, 519k A7} HAL €215} DR

AN e R 2 8l Sbsel ol AGBANDN A A0
Hl
73 A

7187131l A 71844 A %%—71(13)011 Frek 22 9 = 7hA) 7] 3
(Lll)* T-H] gk,
A A efol] A o} Zo] ZA] 7] 3F ek IL11)S -1l sk, A 7' Lol A o
A LNGS] o) o] Zus} 0] WA zol 4A, 7HE Ao 2 7o

X
Atz Furbso] GRh Be 49 A4H A1) A4 LNGE
A
ol
A3

[97]



WO 2014/065619 PCT/KR2013/009541
AREA 9 Fu7bzme] Fol AU H O m WA= Fusbme] Furh B
Agow dgdon Ans T3 5 oA By

[98]
[99]

[100]

[101]

[102]

[103]

[104]

[105]

[106]

& 6ol i of upekA gk A4 A A] o]l o] upE, Auke] A strks A g
Al =)ol A ef A ETE A e o] 9

A4 A ool mp2 Nprkz A e] Al LT, PR E AL, g o A
3 2 7] (Expander)(52) & A}&-8kt}i= Aol A] 22 2 A] o) o] N &}rl 2 2]
Al 2=glla ol sttt 5, Al4 A Al eoflel] mpE | A7) 2Dl A W ZbE o] Aef ke
HiA o dishd S 742(LBOG)T, *3 %7 (Expander)(52)8 & 3Hd Al
FEQhE o] 7o S E = 7] ikl 71(23)0ll & v ol sholl A= A2
Joll o] sp7kz A e] Al 2w/ sko] Apo] [ nkE v 5 Al skl g ek, 9k
Ao} A A A= LT FAMEE Folkar, Lo g
g g A Aeret,

w2

T
Al
=

2
N

5 =
A2 QULS)S 7] Nt E] 71(23) ] o R K Ay o] vt
kel A D s ) E T AR S AT

W7k Ak lLs)ol = Sk, ol A g E 47 Y AdAE
lom, o whet 7] M2l 7] (23) = E Y i VA A WA H s
5=

o
~J
Y,
o
o0
o
uly
re
2
o,
lo,
T
=)
o
o
o
Y

4747 ol o] A ol of] w2, A1)o)

JE7F mA o 9

BOGE &ugr]endl &+ 3t7] $1g

71(13)8] FgA 2715 50 oA
@]

SRR E PPN S
HERPEEIRREE
w7z B3l ¢

FE T M1 omy 32 ofy

sl o] 2o, 2 rE g Fubag
RN Mol A E o] Atk B8, 50l et Xata A 3]
A AC = HFFF S (oil-free) WA o0& F 2ol 3. 27) o] A AT = F



WO 2014/065619 PCT/KR2013/009541

[107]

[108]

[109]

[110]

[111]

+r & (oil-lubricated) W2 & & F A8k T2 E ALY F 57 & AR S T
U=7] o]} 4%t o] ol A BOGE #7412 W= 2 HEE 7 3 BOG7|
o]FH =T AT A vt o 3t ofglol| A VA W= 2 d B E
A&k g o7t glvk= Aol A e e 5=

HEE, T 70l A A4 A Aol o] Al tﬂmﬂ% ks, A4 A A] o of] uhE
N3} 2] Al 2'e Ausy|e)E B Yz 2 Aoy Sl AE
F7HA o m Bt g sty 2 o W27 (25) (5 6 F&)7F A 5
WwaE o Atk 371258 HASHA] & 4T AA Al =" ] mfo] ofgk
Al st ?t UAAI L, v o] vl 2] o} A 2| o] o] go]sfal Yzbr] o] 27|

AN B FA Hn] 7F AR E = o] o] 9

wEl 1w 8°ﬂ LA E A4 A Ao o] A2 WY oﬂ* s, A4 A of of] uf2
N} 7pm A g] Al 2=R2 fhShpr o = A o] 5337 (52)9F WA H.(55)7F
WEZ A EES e 5 ot o)u, W E 2 x| W3 7](52) R
B H(55)8, a2t 7] 9 B8] 7]23) Abololl ¢ ]t}
WM H (555 HE R AAE7] A, el B oA BF7](52) S
W H (550 ARE-3L7] el A, A ko)1) 7] o 2] 7](23) Alol €]
Sk B Eel(L3) oY E #718ke] A7) (52)F $-38] 8= vlo] ]~
ghel(L31)o] A Er), W7 (52)S AFgske] Asld Fbvtag WA

of| = j@%“‘“ H(55)2 # A skaL, YW B (55) S AR&sto] o) sk

A2 Aol SE7FE B EklL3)oll A B371(52)9] H et
X9 B (53, 54) ¥ ) 3o
= P% 2 Eobrg o] A4 A A dof] W2 N gLyt A ] AJ 2~ H

gl o]z o] AA] oo wpE Nl 7Frs A g] Al ~E B A

A2, LNG W 2] 3}E(F, LNG) WA A = ST E
2 ARG AL A A SA A ThA] AR AR B A AGE 5
o, GCU G ol Al AR3lo] WH A= F87F2=9] & TFAA 7] A

Al H o, Ah F Eee] Y& ARE sk A A g A& A

o] STt 2=E AN slato] A el g = A drh
A4 A A ool] k2 A }rE2 ] Al 28 H A 2] W o] LNG
RV ¢} 7H& A1k o] €] of] LNG FPSO, LNG FSRU, BMPP$} 7+
5ol =, LNGE A g3kl v A s Aol A A & =
GFE e dEnt ofr e}, W 8 0% AR = AR T
B2 AR AU A A GAZ 4= Q7] |l W] H =
AZIAY gl 5= 2
o] A4 HA] oo & 0‘@}7}* A e] AlZ=R 9l A 2] W ol
o & AFE-Sk= Al Nl G2 (5, A Agu] Fs Alo] Folu
Abol & S)7F AXE vt gle DE Yo & 39 2 A48
7FE AR S A7) glo], Al Al 2'E A 98k =7

Hob ofN ot
g Ho
N
[>
i

mi 043%

s

0¥ o
31 -11\]—‘
OE, -11\]—‘

L

o
> e
foor2 2ok
t:m Y 2
N
X

~

=,
g mﬁ’ﬂéﬁ—\?‘lcﬁi

AR A
T 2 o
m o i

Elr%r
T O =2 % R

—

Z,

Q

2 ob
>

f
N
N

X

e

il

ofN Kl ofN Mo

M oo

tH
-3
e [
mg ﬂllm
o U}L
1o by

lo,
ok
ot % S
e
i o il

o o Lo



WO 2014/065619 PCT/KR2013/009541

[112]
[113]

[114]

[115]

[116]

[117]

[118]
[119]

[120]

[121]

A5 Al ofof] W2 Neprt2 A Al 282 A7 21)0l A Nk F-
bl BN 22)el A AtE SRR, 7N 7] (23)F
AR AL, o) = AR A Dol FA AT RS A " ke el A A2
Al o] o] Aprh 2 2 2] Al g3 o]t o] sfol A = A2 A A o o] A Bprh
A 2] Al =" wo] apo]l A nkS U & A Sk A A gk, Hghk A2 A A ]9}
TUS A QAo = FUS HAH S E Fols)ar, 1o gl g A ek Ay
Aersio,

A oo WEA, Ak 9 FQFE A VA A, FUA 7)) A A

(=, sl 7t2yo] 319 FH 2 W 725, 2% (two phase)

ON ON o,
i AL Hu:

N

F7bE, S 7 B ERNL3)S S8to] AR A1)l HAA X1
Pi%ﬂ%ﬂ@»&ﬂ@%ﬂﬂnﬂ%H&%z%%%ﬂiﬂ
$R A1) vier o 2 AL E s A E 4
AR AN vpe o R FARE 24 ST T 7)A ARG, S A
7F2yeE, AR A Do] A E o] 2 LNGOl| Fi-4 0 = Holso] 7l A
LNGY] Yo o) dsld 7 vt &, AL Al A b2 ZE Al
7}~ (BOG)+=, A A Ao A F7}= WA 81+ BOG(NBOG)$} 37| =
FTHe(L)E F3ko] A A A0 ) =5 wlEd . Al 5 A
BOG®} | A4 A1) =FE e FdA 7hae 87t
Sw ekl et §FE71(13) = A3kt
A Aol mpE W, B 224 A o] S~ E AR A1) S v
ARAIFL O ?Jﬁ AGR A1) AgGE o] = LNGo) 93l sl =
7h2=9] & SV e, 7| M- 7] T o] AnjE Aekslo] A X))

O
1] 5o A = vk Aol 3

N
Y

A

N
gk

-

w2 ofN Fr
&
ﬂl
0

Ho
N

I 1000 5= g o) npekA gk A5 A A ol o] A1 S ol o] w2, A uke]
N} 7}z A ] A =B E A G A eF A T A E o] gl

= 1000 =ALE A5 A A el o] Al M o=, e oA AR Y il
3 2 7] (Expander)(52)2 A& 3Fth= Aol 0t 12 9o A A5 A A] of of] w}&
NS}k A 2] AR} Aol sttt 5, A5 A Aol o] A1 of ol mp=d,
A g7 (21)0ll A W zhe] o] @Eﬁ}% % 7k (LBOG)+=, "8 7] (Expander)(52)&
Fa A ghekE o] 7)ol S EI R © 5, 24 e 2 A E A1)l
] gk

110 = Eoag o] upakAl Gk A5 A A o] 9] A2 WE oo w2 Auke]
N} 7}z A ] A 2=E A g A ef 9P et A E o] glTh



WO 2014/065619 PCT/KR2013/009541

[122]

[123]

[124]

[125]

[126]

[127]

[128]

L1tel ALE A5 AA ) o] A2 W o=, 5] A vhd kS T] thaldl
RNl SEEIENE el AL 571330 W A2 §F713130)F AHE R
ol Al E 90l A A5 A AT o 7h 2= A2 Al 2= 3t Aol g,

g o] A5 A A e o] A2 W oo w2 HETfs K e Al ~Rl] npE
N5} 7t2=E A8k AR AADAA LA mjEd ;HWV(NBOG)L,
SH7F e QlLD) S et o]&E o] Al $F57](13a)0l] &5 H v Al
dE=7)(13a)0 A SEH S0k E ) 2F 6~ 10 bara H =5 ?}%‘?% T8
THENL)S Wl 2 H], 5 LNGE AR 2 AFS8h F 71 Al 2 H)(
DFDE)°l| &34 4 91t} DFDE)| 3353l W Sl 7kae B
HF7I=A 9 A2 F571(13b)el &l FUFE S E Ao, 1
A5 ZAA ool A 9 ml 7R 2, S 7E 2 B 7] 2k Q1(L3)S whe) o] 53l H A
fshyfo] AR Al H71e == 3

A1 OL—7F7](13a)lE ahite] 9k *—éﬂﬁi(Ma)% ahite] 3 32711502
DA S 1% 71 = vk A2 §F571(13b)= 3lke] b5 A RIT (14b)9f

](15b)—E— Eeheh 1d hE71d = glow, st

il 7)o 4 Q7S etk v Sk

-3
S
r[m
1%
i%

.

2F 6 ~ 10 bara “J E7}A] oF=5 3
o] DF 1% (<, DFDE)?l
8 7ol upep EHWV AR5

Fa7}e 3 RS AR B
(

=

A Ao MEd SRR ?ﬂiﬂ)—% A1 2EFolgt & u, F7kae] Al
2EHS A1 85713 )4 } W A2 2EHI} A3 2EH O o],
A2 ~EH2 F7 =
2EH L NSAIA A%
ojuf, A2 2E® S <
A2 FE71(13b)oll A o =
B arel(L3)S B A%
oﬂg_}\] | /\ o] =2z

l“i%’%] Fiﬁ“*%*? AT,

A
T Eel(L2)E 53 DFDEY| &3 i, A3 2EH 2
7 % o3 oﬂgg} ol 7LOLﬂ;<42 A ;‘q %HLﬂz\

LSRN S %%’46}°1(L3>°11L %ﬂﬂ@rﬂ(zl)ﬂ ”ﬂﬂv}
a2 = &Y AR A3 A2EHS AE A0 DESH
WEE $- A1 =713 % &3 5= 4720 A1 2EH 3 AaskA] 7

=

el SFEE SRk A3 2ERE ) Aol Fvhee] Al
Edonie] YA Fitol Yk Aol w pis 0w oshd = 9l

o]9} ro] A7) 2Dyol A= AR AN ZRE WEE HF-2] FA &2
: Furbeg AuA A o] 18



WO 2014/065619 PCT/KR2013/009541

[129]

[130]

[131]

[132]

[133]

[134]

[135]

[136]
[137]

Augk7] 2Dl A W2k S8 7~ (LBOG)+= LOL—’F%QEHQ]
P 22) (o & E0], I-T RHE)E Sopsha A 7heHd
Y = AR A Dol B gk %%P%E( 2)Z E3shH A LBOGE U &F
ko= ghekel Zd) 3008kl A 3uF= 7HehE 5 AT

H

I, AR AAD A A A8 S 7b2me] o] DF Alxlell A &8k
AsFrr Bol oo St AT AR o= A5(E =21,
DX HAAIG A& 2FA] el Al E71 (1300 A 58 SHR7F-E,
T W7 ZVIERILT) S B8] L71AA SRR gl M ARS- ST
TV DU FH O R = HAVEEE AR A AR S 5 9= GCU, 7F=

>
—
|
vt
:l:‘ _4

*4E7} LAl 9
L1200 EA]E A5 ALA] o 2] 13 Yol =, A d o2 A %%“ﬂ“ﬂ EEI
j§%7](EXpamder)(52)*a— AFR STl Ao A uk 5110 Al E A5 Al A6 9] A2
A ool whE Ns}rts A 2] Al 2|3 Aol skt =, A5 AL A o o] A3
W oo m=m, Aulgkr] 2ol A B2t o] dstE F37F2~(LBOG) =,
o A o] 7] (Expander)(52)E - HFohd A FEtE o] 7]
JEI R H 5 248 A E = AR A D S gk
A g vpel 2o Eolg o] A5 A A ol o] wpE NS rF A e Al 2E Y
Holl o] s}, o] of AAdol] & NE} 7t A 2] Al 2~H B A e
UFER7EA] 2 LNG 941 9] 815(F, LNG) HHA] WA B = STt s
AR =AM ARG A N SA A TA] AR AR JAAA A G
oll, GCU s ol A AR sto] Mg A= STt 9] 42 A 7] A v
Al Har, dA 5 B Yol E AFE 3k A N8 R E A XS
o] U7t E A ststo] A el 5= A "k
A5 A A ool mpE N7t A 2] Al 2~/ B A 2] iH o] LNG
NG RV ¢} 242 A} o] 9] of] LNG FPSO, LNG FSRU, BMPP9} &
%, LNGE Adslal ol A oA Ay v +=

= H& ARt ol e}, W8 0% AR = AR T
ARE AU A N ERAZ = Q7] wljoll, ] =
A7 AY L = 2L
o] A5 A A of o] whE 0‘@}7}* Ae] Al 2=E 5 A ] R ol
| & ALE 8= A st G2 (F, A A s Alo] EolL
Alol & E)7} Axd derFglong JulE g 9 A8
A8 7F o], A Al 2]8S FA 7] 8 =7

U\I

1
—

o

20 r
—
m

o
oo W

~

EEM?‘JEE—\T‘LOE

E e 30 =
X,

re ko
o
o,

O =
1
=2 °
2 oo T

f
N
[>
rﬁﬁ r

e

ofN Kl ofN Mo

M ok
o,
S

N 2

— rQ
Il

o o
o b

tH
=

e 1Y

mg ﬂllm

it
(i
1

i Ao o lo
rd o
o o
N
)

il
s
2 o
mO*'

s
=
Mo it o%

op
=
o
o
o)
N
%
4
30 N
O g



18

WO 2014/065619 PCT/KR2013/009541

[138]

[139]

[140]

[141]

[142]

[143]

[144]

o)
Py

5130 Al E 2 iy o] Ale A Al ol kg N sbrka A ] Al AE o
EATE Eodkbg o] Al A A o] o] w2 A s}rE A 2] Al 2T, ALY 22 (120)9)

o8] LNGE 7Fbsto] 531 Al &=/loll A5 A & wak= 2kl at, F571(150)
o e} BOGE 7Fstato] %1 Al =dol] A 82 &53dhs ekels 2=
slo]l B = Al 2/}, &= 20 A RE B g o] A2 A A ool mhE K ekrfs

el AlZ="lo] E3tE o] -4 H
TEABIAl = kA, Eowrg o] o], 3 K] K120 =
AT ol of] mp2 Zhzt o] Nl rhz A ] Al "o I 130 A A
sto]l L] = Al 2Rl 139] 123, 124, L25 32)3} B3k & e &
%130 A oy of Aube] Aslrbas A e] Al 'L S ©
A7F2= AL A, el o) MEGI 318 2 3HshaL glom, &
DF Generator; DFDG)& 313} a1 QIt}, B4, 5 o2l A
o APQH , - MRS Ak o] AR 7HE A
1%%11 A8 0 2 A X T, kg 2 ol
A= AL o), F el 3 3 R & 742 Ba= 7] 7 A A

=2 o oro S
ELJ

N 4y oo 2L N A
2 0 FE o HI 1B X X
o, i) ﬂl; _@
o o =" 1o oy
b o 2 %
- =
S
j‘g i
1 o
g = £
o g j;
g ‘E
o &
f
E I
9 o
i A
rﬂ 2
H=
o Ml & g
L x lo
ol 0
il © éz
e
2 ]&
iy
2,
™
ro
<
usl
Q

N
N
o
o,
U
1o
o)
Q
C3
m

= P*EH saol7] ) - A

P* Al Al 2='2, AR A1)l 785 ©] 9= BOG

3= Fub7b s kel 0 2.4 9] BOG < & Ekel(L)# o] BOG

SI(LD O ZHE H7]3lo] BOGE F Al Rl &+ 3+ BOG

AUL8)y& T BOG 7 5w e UL, o] d 2] AA] oo A 2]

ST el (L) 5L g Ao, I 138 FE3lo] o] Fol A &=

DF <l xlof o gk &7k 2 &5 2R, BOG & 1 eFQI(LS)) &

BOG ¢ &wgkel(L1)o]gar &4 sk}, B=35F BOG +

QL)+, o] ] AAdjel| A o] FHb7}2 37 16}01(L8>ﬂr R kls

L, 2138 fhxsko] o] Fol A= AWl A= BOG F 3w ehRl(L1) ¥

9l &l BOG # &3 ekl (Ly)o] ekal &4 gk},

@, A AE o] LNGE dR7FEREA 35 3H7] 98 - A A ool w2 AHte

N3} 7k2 A2l A2/, AR A1) 85 0] U&= LNGE

18k LNG 7 & w21 (L23)7, o] LNG 5+ 3w ekel(L23) S

LNGE QR ol] F33+= LNG - &8kl (L24)S £33l
B 2 Al ofof] wf =2, BOG 5 &2k (L1)°ll+= BO G% F=3k7] 9 gk

$571(13)7F A X 5 31, LNG 5= 35 2h1(L23)ell = LNGE 3

JLSFH L (43)7)F A X

N

ol

iibr
ol FW

e

Eoimumﬁoﬁmzmumumuﬁ

b2 b2l

= ol o o o o 12

il
ul



f

s

[¢}

=

=

=

H(41)

% o]

1}

P
EHE

PCT/KR2013/009541

[®)

Ens

-2} o]
, 971 d] MEGI

il o 2F 150 W A] 400 bara 4 =2

s

o

=

(LD

(e}
il

19

A7 A (11)00l A WHAY E o] BOG M
BOG = &= ¢t

1o
-

.

-

o

°©

Z171 2~ (NBOG)

g A

ol
ol

WO 2014/065619

[145]
[146]

ol

oy

7}z gHE13)] 9

%

Mz
Ho

of 91347}

[€)

LNG &

.

AR A=

[147]

I

™R T T

1

2
5]

g0

S
&

off A ' (1)

s
=

71(13)= A

2 BOG
712 BOG7} ]

b1 9

[}
1o
-

gl

°©

CRERY

==
=

o] & & o] F7} = E (Burckhardt) A}2]
]

o, 1d 234 5

-
.

5):)

RSN

o]
=

BOG &3 dFel(L) o238 7 Ht}, &= 139

of| & Eo] 7} E <9F 400 bara”7}4]
& 13004 = 571 9] 5 A= (14)9F 571 €]

SkaL AAI L, o] = o] A]

=
T

S

.

1
=
=1

]

A
o] 5] BOGZ #7] A

)

Zrof whek AR A1) Wl A = A slrh o] Ftko] A

T:
~

}-

o)
DA

71(13)

9]
o
e

=

=
=

BOG 3wkl (LD o2 2E B2t} t] < A4
o

A YT = 5 &2 (oil-lubricated) &

whebA, BAFEE A9 g

1-
H

]
4%t o]

A

o

[148]
[150]

_
o7
u
0



WO 2014/065619 PCT/KR2013/009541

Sk oA 8 e 5 Ak
[151] —HrOWJJDFo%x]( ]fﬂﬂ% FDG)%O%l o} & o] MEGI 2l Zl ol 1] 3 w7]
Sy to = oFsy AH 9 BOGE w7148 4
—EBOGQ] Sia=Re BW %%—?—“r ANxlel FFafof sl 2 nla &4 4

=3
[152] A3k e} o] LNG7F 71 =W sl 7k g 4 o & vk v gk A] o]
A2 o= 78t E 7] wiitol], S 7E=o] A f-oll = vl g gh-Eo] ol =
DF alzlol] Am2A 352 5 Atk BebA, BOG F 33 ekl ® BOG
Taebdlo = Wert 248 Yk x| EER Hx
[153]
[154] <k, AR A Dol A FA = S8 7F2=9] o] F o) F o] A
S8t AugHT Bol oo S
dg-olli=, 2k g o] At A Al 2jE Foke] S vFAE A A s A
A ol HAAIA 7 ATk
[155] A °“§}~9~a‘: Z 3938 ST B ol E1(13) 901 A4]
H5EH S dAX SR 5 e mF S
Bo)gkel(L7)S Ealo] 7)1 A A BOG A1 5 5hol A
2N o 2 A = MEGI o] n] &) A2 o2 ke qhegl o
AFZZA ARESE S 9l GCU, 7F= L 5o A
B ekel (L)L, & 139 E=A]H nle} 7ko], BOG -
Z1o]

=

[156] %%—71(13)01] 1 HEE F b S el S8l a9k A
= o

[157] 139 t =¥ BOGE Oﬂﬂiﬂrﬂ Dol w3t Hg Sk
FeFl(L3)o] $571(13)2] el A 715 = A S 2 o Al 8Far QAR

W7k B el(L3)e d=d 5

g}el o 24 2] BOG H &322l

Ao dFHH i e B SUIAE ET)A]

o= 2719 Al o 2 ¢F5d SIS

A= o] 2daL, #4011L 37hel A7y o4 3¢t SEFH SRS

Wy o 71 A = o] Qltt. o)W §F5:71(13)9] S 3 el A 7] 8k

e 2 =k 6 ~ 10 bara ?GE%] T Sl

[158]  573],570¢] % %iEJﬂO}ﬂ 7@‘437]19] ‘EJH—E%"%%% (Ollfree)



WO 2014/065619 PCT/KR2013/009541

[159]

[160]

[161]

[162]

[163]

[164]

9 9]
=

i,
i,

Ao 3Tt o] 5ol A -7 Al o
fre] e 9l

LNG ¢ &5 8Fel(L23)ol =, A48 A1) U F-o A X ¥ o] LNGZ
ARG AAD S -2 wEA 7] 7] A g vl 32 12) ¢, o] w & 3L (12)0l A
1214 0 2 = H LNGE MEGI el ol A 278} F#H 7% 2314 o =2
A=A 7] 7] Yok aekH 43y 7 AR o] ok MlEEE(12)= 7
AR AR e Sk AR E = ok IS H EZ(43) K 40 =
shupnt A E o] Qlot, g of whet o] SIS W E R o A FH o
AREE = AT

<3k vl o], MEGI Sl o A & 8= A & 7122] 9F=3 2 150 ~ 400
bara(ZA T =) A &= o] a1qtolt}. & WAl Aol A "arqtro] gk, MEGI <l % of] A
Q8= ™, ol 150 ~ 400 bara(E U e ARl FH S o sl= Ao
1k o] of & Zl o]t}

r\r

EEERER

27} g}

ol

el A

Oz_l

M} 7t A8 A st A A0 DA MEEH X (12)E S8 vl&=9 LNG=,
LNG F &3 8¢1(L23)< t@a} o] F 1 o] AQFHEZ43)ell T Hrt. Al A
LNG+ 3191 5 (43)0l] A 319] s 9 7181744yl 35 E o] 78k

ow
718bd LNG= A& 24 219F AA7F2s BAF ol o 71 0] MEGI <l %l o]

S w At MEGI al ol A 873k b8 29 A dElo]n=, 219t o 2
St LNG= 71 A &= of ] a1 A 1= oyl A o]t} whe}A], 7] 8} 7] (44) 0l A]
[e) O

)= T

Ao 2 EH LNGE 713 71tk 53812, 29 A A e 0l LNG9] & 522

MEGI el ol A @ -8l = 274 A5 A 1tk 2 v 2 7F5=5 of of gl
ez el DF Al ol 87 A2 FF3at7] 3 3 LNG 3w ekel(L24)e 5

LNG &5 e91(L23) S 245 {71 9 T 5 Al

W EFl(L24)S S1QFEEA3)o| A §FEH 7] 7 9] LNGE w7138 W = =5
LNG & aFel(L23) o 25 7)€t}

SHH, I 1394 4= 2 LNG & 291(L24)0] 219 3 43)2] Aol A
ehel(L23) S 2 H L7 6k Ao R EA]HO% AA R, T 7 o o]

r

Z,

a

off -
ooz M

o2 5 LNG &1 891 (L24)0] 2198 Z(43)9] d7Foll A 5 LNG
FHEhQl(L23) e R HE 7] 8k Al o= W 5 )lvh TRk, LNG
T kel (L24)o] 13 2 (43)9] BHF Sl A W7 3hE -0l LNG2] §-9 o]
A EA3)ell o8] o Eo] i 4 qlXle] R A LNGE 53]
Aol ghehaetell of 8l F XA 8778k FH 2= LNGe] 9F =< stadA1 2
HR7F ATk I 1300 A A o o] A 9 gho] F- LNG &+ ekl (L24)°]
SR (43) ] FFFoNA Ve Aol FEe At de A X e
a7k vk AollA el

NG &g &el(L24)0 = 713}71(45), 7] 52 7] 46), 2 3 & 47)7}
A o], AR EA T3 = LNGE] H 77 3 %E% Folzlell A 88k
from zde 9l



WO 2014/065619 PCT/KR2013/009541

[165]

[166]

[167]

[168]

[169]
[170]

[171]

”ﬂ% o %O} DF <%l ] H 27 }—E ' 7FR e wEa, AbA] o] mhek LNGE
T Bk s A, e, T, e
T 718k A AR 24 DF 01 |7l el] 3131710l A A 3hA] gkt

He7E 248H7] 918, LNG= 718171 (45)0 M 7k 5 o] F-it#] o =t
1§WB} A 0 2 7] sk of 71 A A EN(S, A A7E) ek A B,

d AEIQ AR A 71d6) ol s EE o, Z1A 9k A =
Ago] & S84 (HHC) A 9] 7)13- 7 At o= 7]
Ao 7shd ARvrzelAM 7] ekH A G2 wokle QA AdE 2
LNGoﬂ—t— TSk Aol W o] A A o R szob Xt uhehA,

71N 71 (d6)oll A A e ele o mA, S FEsea Jug el
o v, Amrizol vgrh= szobdd 4= vk

LNGol| ¢4 ©hafaeas Aol &3, el A &8k w7t 6=
Fketato], 44 wertE A7) fldiA 71871 45)01 4 9] 7hE o 2dd
T Atk 718171 (45)0l M 2] 71 2= i EF A A -80 WA -120522] RS ol A
el = Ak, 71 h 2] 7] (46l A AmTFAREE e A At
N HAERULS)E F ol AR Al H v SRk
S ERQUL3) 2 A A ERIL25)E S F- AR A0 D7 178

/\01
DA

1%7% ZAE AE7FEF LNG F 5wkl (L24)< &3l 3 47)ell
FaEn, QoA Qe LR E2 sdE 3 ol R 98 2 A
Ttk - elxlo] o & Eo] DFDGR! 45, &7-%] &= W 'h7H= dibA o 2 80
o]Abolt}, o & &9, General LNG(Z, W & 89.6%, A 2 0.6%)2] 74,
FTErs A A ES By 7] A Wbyl 71.30 M, 21w 2] LHV (lower
heating value)<+= 48,872.8 kJ/kg(1 atm, saturated vapor 7|<)?] T}, ©] General LNG&
7 baraD 7} Sk - A A 2120 7R 7FE 8k ksl A S A A B,

W e 7H= 95,55 ol X, Z1wj] 9] LHV &= 49,265.6 kl/kg ©] Ut

WAoo hEH, ANEEG NF] D F 7o A8 75 Fshe
ARIF2NE o] F Y. F, AR7AE 57135 B b5 T <l
TuE FE QAL ASFEIA)E T 5 E 5 A ¥9E L AT

E3] LNG W, LNG RV 5 722 Aul2 INGE LA 2 5B A A=
TE5H7] el AFEE B R, AR oA AR A 2 -5k ol = A e Lo
LNGE 75 & A%k ¢l o] &(Laden) MEHE £33k al, LNGZ 319 8- 3~ U4

E (Ballast) | &
%? 7}51 ﬂLxgEir:
A=

Mo ox

hu
2
_;E%Joﬂrl

.

ke alo] 2 2 Ele] = NG °ko1 ol o) 4
W] A E Al ol A += LNGE] o] Ao A4 o=

L



23

WO 2014/065619 PCT/KR2013/009541

[172]

[173]

[174]

[175]

AR Ao &7, o 25 5o &3l et thA o] 7 9l o ol &
LNG®] A% =1 &7Fo] dl = 130,000 WA 350,000 Q1 7 -5-¢l] %Ay ¥ =
ST FE, do]=A e 3 W A] 4 ton/h ©] 31, M| ZEA] T2 0.3
0.4 ton/h ©|t}, B3k QA H| A 73 A5 749 8 MEGI ¢l 7 9
5ol &= ek 1 WA 4 ton/h (H 3 <F 1.5 ton/h)©] 3L, DF 2l Z(DFDG) 2] 74 -5-ofl =
o 2F 0.5 ton/h ©] T}, A, FH ol = A g =10 d A 5ol g o whet
BOR(Boil Off Rate)©] & 2} wro}#]| a1 Q)= F o] R 2 BOGS A&
FrashE FA o),

ey, B A Ao o] ARTFA S Al 2R3

it

o,

A

N
Y
s,
2
o
)
i)
-,
Iy
e

13l 44 ] L1 % L8)¥} L9 efQl(=, I 130014 ©] L23 & L24)o] 37 2k <l
A5, b2 0] wh A eFo] W g o] & Al A= 7] ehelg S
NAE| ARTf2E koL, S 7fso WAgo] o Mg E

el A = aigh i 2l & S8l QB ABE7HAEE Fgdhe Ao
-} A 3,

A4 0 &2 MEGI el 7ol A 2 F3F= 150 ~ 400 bara(Z th 9+ &) 4 =2
P7HA §EE710l o] gko] 71 A (BOG)E =3t~ Hdl L 2 o 1 4]
& AALNG)E 5317] $l8] Dok A R} 3] B o ux] 7}

-
)
M
k1
(o]
0,
o
o Wl
~
N
— = 0
mlm
(0] E‘lq‘
i
o}
Kol
~
]
&
| &
i
N
I
0%
ot
ol
k1
N
N
S
k1
@-ﬁ
AL 18
o >

S A A e
o o d%
|
)

2
o
>
>
oo
ol
o,

&

-,

[

N
o
[
[
>,
o il
o
ol
ol
=
S
=
2
oy
o
=
S
b
ol
ol
ol
rir
-
(o <
A
m{m
i
&
rir Ly

0
!
N
kg
=
—Yll
H
2

0,

r2 oo o XN R R oAl g jo o i
o
it
:(u}L_',
2
il
N
P>

= ol g

1
N
> o
il
S
_OL
iy

(=
ob
sy

<
)
O,
=
o,

1 [y ol

B 00 s
N
N,
o,
N
o2
o,
1
-3
>

0. FUEL‘
o,
—O|L
ol
N
L,
N
[~
lo,
0
o,
<
e
Q

ol
h

>
ko i

2

o
2
2

X oko

w
Q
Q
o
i
P
2 o
=
2
lo
1o, ol

< =
2
= L

o
Q
S R ul

R L g
ol
ol

N R
2
N
D

U 20y

_O‘L
_?i'; 1:0[1
N i
w
30 ©
e
IN
2
iy
2
(@)]
(L
ns
v
N
ofy
[\
(L
X
o
ns
o

ofN o

iy
=
o>,
=2
o
il
ok
i)
p&
wy
=)
N
98]
&
1o
ins
A

o o= Ay
o
(!
)
>

B ol N
=
i
[9)]
:
A/ ]

o

[\

<

=i
Mg
N
P
—_>i"/
mlm

> U
offt
>
Y
N
=
)
[

=
p&
&)
&
ji
N
o
s
oo
ol
L
k1
< L
=

0o

-

off oM fo X ax >

Zf Ho <1 (@ B op
L, T

HJo &L 2 of
2 B o
=
=
o
K
ki
2
e =
e
i

{2 ofn

ko 1IF

o Ll
=
&

M
>
2
-2
b
il

e rlo

I

= A

At
i
At
[

22 100kW ©

U



PCT/KR2013/009541

24

stk

°©

NA e
s1#u, g o wekA] =, BOG WA o] ME-GI 171 9]

=

WO 2014/065619

u
A
B
o

[176]

Al A

==
=

A wjojh )

Al A1 =71 <

e, Wzl
HAY, 7}~

.

-

°©

]_

B2 E ol A

]
w
qERE

o

[177]
[178]

Ho

|

o

]

A
LS4

]

o <l

bt

S

7] w2l

°©

o] A 2 o]

[€)

=

A}, 4}

value), " €7} (methane number)

S 4

NIr

S, S

S

7h27t g

A

A

v}k
=
Gl

o

oF

1

<

[7FQlorw,

k)
p=1

sl
=

o] ME-GI ¢l %], o] 2F 150 ~ 400 bara)3} A

=z =
= =

7] 8kAT A A&
(o



PCT/KR2013/009541

25

WO 2014/065619

F o~
" G - o) 9 1] w =2 - I
T oo SN o= TaeRN 2oy o AT Zw
T T _um).ﬂMLgd, Lflz,l/ﬂ@ﬂ%x Namdlwﬂﬂaa S
an CEmis= N I i e e ol (RS e S -
S = N X Hm L N %y ok o3 oF T %o T T o e A < oK o))
cn el salixrslwom: (Falum ®
Vo W%@?ﬂmﬂ M{%Mﬂﬂmx%ﬂ%% SIF LB R
3 Do gl TwesiTEaeRdy moaT4dB W
e wmizl XXeltdiewsy THI4L T
— - T : ~ D~
B o Hw%ﬁ@ﬂ oL N ERERET A TortT Ty J
o TSN DB oo B g M e o o 0 H G =
TR - S iy X ool o]/ y X 9 - =" - T
w5 ﬁmﬁ@ﬂ% %%Nﬂ%%@%@@Wﬂ.ﬂ%@mww o
of 5 BT RTYW A  wJgBET e wmI ST O T w
Be LEEEUT m_ﬂﬁﬂﬂ%%ﬂﬂ%ﬁﬁ@%iﬂ%% EN
T FoTgpdd Xz v iasNlagsEeis o
%.ﬂmﬂ.ém%m H@M%%ﬂ%%sﬂz?o@ﬁw«%ﬁ o
ﬂﬂd.lﬂ_olon;o#anmeélnma .o#oz.wo7mwiutﬂhjr4@aﬂmoﬂﬁcﬁﬂ,o|dﬂﬂﬂ& dlo
o o= Jjo _LELtﬂ/.lﬂ_AlLEL]}LC_]Lloﬂodlﬂ/ljmﬂ]L1A By

T e e S N B Nl R G - R Ly
TN agmT o p LT TP Zawn® )i o n
R i (e o N S i o T S =
I A - S A I o N IR L AT
WId R e e I i agadX B IFTadele By ™ X
MM&A@%%%W%%ﬂ@E%W%WL%%@%%WHM% =
R AN = < N = ™ do o) fi 1 of ! K ]
SR R I R R g I e Sy S i N S

™ o= N o N ~ 3 s TN < N X |
T A TR ET I A ety mE T F
PygmgplPlFrT gt s dlearneE g MR Ema ey =
%%%mm%,xf/o.ﬂﬂ,mﬁﬁmﬁﬁﬂwﬁm%%%ﬁrﬁﬂm5E%iﬂﬂ.ﬂ
- e I e T S S T B B el Ll = B I I o
HHTHEBTETH TGN T EFFTRIRTE 20T PR T D
TN R dw RS T 2 g 9B H R R OR N o m R A g B gy
T N TNEHAW T A QAT HTERMBT T A BT N H

[181]
[182]
[183]
[184]
[185]

1) 9

°©

2] Al

A

) A28 e 7

A

En

G M)
=

Aol ol up2 e} 7}

F7be A4



26

PCT/KR2013/009541

WO 2014/065619

[187]

bl 2 i g e o] A

)

b 0 9] el A Tk

)

o]

712 Apell Q0] 4] A

Al o
1=

b= 7] 5okl A B7de] A

)

s
=



27
WO 2014/065619 PCT/KR2013/009541

4T

[ 1] LNGE Askal Q= A e =9}, 7] AR =0l A7dw o

o 12 %O
Y e
N
N
>
_}]‘_rl
A
>
[
juit)

o
il
=

}7] A Aol A A E BOGE 7)ol 28l $F53te] 237
Azl AR ZA 53k BOG F 5w ekl

o L

2L o2 o M oox o 12 o 2 o T oox N
N
2

2ol A g2 FFE= LNG 5 o8kl
E3ab,
7] 7 AZlel T H = 81 150 ~ 400 bara ™ $5 ¥ = A1
A O ® Bh= Avro] HEr)ss A el AjZ~HL

78 73 2] T8 10]] Qo] A,
7] H3E=, 7] A AL Wi el AR H o] LNGE 7]
FR) o] 2 MEA 7| = v EHZe}, Y] sl &z A
124 0.2 §FS 4 LNGE 7] = el ol A 878k F e 714
2AHA 0 2 PFA| T 7] A LY AL E I3 AlES 5B oR
Sk 4dvke] Ayt A e] Al 2

[ 73 3] e 20 lojA,
A7) LNG 7 35 ebl2 7] 31§ 32 9] S0l A 7] LNG
T FE o R EE 78k S 5 o R dhs Ak
N} 72 A v] Al 2~H

[7d 78 4] gk 30 o)A,
7T LNG - & wehel e, s o] werhE 7] & <lxlel A
Q78 gho R W) 98 LNGRY-H S@skra i
w8k 7)1t e 7| & 3ok AlS 54 O R Sk Ak
N} 72 A v] Al 2~H

[ 5] e 40 lolA,
71 LNG F 33kl &7] 710 7] ol &% &= LNGY|
S 730 B A LNGE Fi-4 02 7|g A 7] &= 7187 & U
FotEE S 54 0 Sh Aluke] gl rb s A e Al ~EL

773 6] -8k 400 9lo] A,
A7) LNG 7 &5 ekl 2, A7) 719 2] 7] el A Wl @-7b7 2h3 %]
A5 22L& A7) F o 293 o= 2 d3she



rel o g7t 4]
bl o gt 4]

PCT/KR2013/009541

28

o] o g}7} 2 A 2] A] 28,

1ol 2Lo] A,
79l QLo A,

| QLo)A,
1ol 2Lo] A,

} 79l
7] A ALl A

1
[}

[}
1

[}
1

[}

k)

k)

k)

k)

er
er
er

3|

S
3|

[e]
A

a7} A e A2,

A7

|

|
|
|

}7

[}
} 8

[}
}9

[}
F10

[}

k)

k)

k)

WO 2014/065619
)

er
er
er
er

3|

A

3|

A

3|

A

o
o
o
3

[
[
[
[

A2 Z1SAA 7]

N

LNGE

e
XO

¥

}-

»AO

1ol 31o]A,

d

k)

er

[e]

3+ 11]

k)

er

3|

8

e

o

o] 9y5}7hzs Al A 227,

}-

ol

b
1l glo] A,

i

¥ o] 47]

==
=

d

A A 2

5} 12]

[o)

er

al

8

e

o] 9y5}7hzs Al A 227,

}-

ol

b

i

.

-

o

°©

sh7h=E A

=

ol

7] A E) Ao A Al E BOGE

f 771

[9)
o

T

a7k A A] )

ol

=

S}k A ] Al =gl €]
LNGEH-H Seslai IS e 024 LNGO wg71&

=

ol

5} 13]

k)

er

3|

8

e



WO 2014/065619

29
PCT/KR2013/009541

A7) AR EANA Q8 fto R st v ar 2 YA =
Egse Aol st Al .



