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(57) Abstract: A method and a system for GTL production in
FPSO are disclosed. The method for gas-to-liquid (GTL) pro-
duction in FPSO according to the present invention com-
prises: 1) a preprocessing step for preprocessing natural gas
produced at an offshore gas field; 2) a reforming step for pro-
ducing synthesis gas containing hydrogen and carbon monox-
ide by subjecting the preprocessed natural gas to a reaction in
the presence of a catalyst; 3) a synthesis step for producing li-
quid hydrocarbon by supplying the synthesis gas to a Fisher-
Tropsch reactor and subjecting the supplied synthesis gas to a
reaction in the Fisher-Tropsch reactor; and 4) an upgrading
step for separating the liquid hydrocarbon into gas, naphtha,
and synthetic crude oil and carrying out hydrofinishing by
supplying hydrogen.
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CH4 + H20 CHs+ 1/202 | — CO + 2H2 — 3Hz + CO
— 3H2 +CO — CO + 2H= CHa + H0 CHa + CO2
— CO + 3H2 — 2CO + H2

L
0lo

-2.0
H2/CO ratio >3 1.7-1.8 -2.0 (adjustable by
feed COz2)

=0 Ni—-Based Non—Catalytic Ni—Based Ni—Based

N
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A RES2 So A E A kA, BT bS5 7131 A9 sheba
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-5 % (circulating fluid bed)— 3174 -5 % (fixed fluid bed)— < & 2] (slurry) A4 2
Sl vk BT W3- tha 3t -2 4709 4 kg0 = o] Fo| 3t

@ FT synthesis (chain growth)

CO + 2H, — -CH, + H,O AH(227°C) = -165 kJ/mol

@ Methanation

CO + 3H, - CH, + H,O AH(227°C) = -215 kJ/mol

@ Water gas shift

CO + H,0 < CO, + H, AH(227°C) = -40 kJ/mol

@ Boudouard reaction

2CO & C + CO,AH(227°C) = -134 kJ/mol
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Ax A el Am ' A Ho| ARE U
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A5 %= 7k 7 A AR ZIGHR) B =) W g A 7I(SMR)E 3335 A,
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)T}, 53] Compact Reformer9} -2 228 o] 2} eha 7 A7) =
AT A AASUZF 2 8 gl 34 S 2, Safety Concern©| Sto A4 o=
ATR(Autothermal Reactor) 5=+= POX(Partial Oxidation Reactor) 2.0} 2 -8}
Space, Weight, Height, A 7| A X% 50| 4t} =8k GTL -4 < 918l 2 2%
Targeto] %= <} 2.09] Hy/CO ratioS 95 <= itk

T gH, Compact Reformer+= U2 72 7] ¢} ¥] 125} o], Ship motion effects7}
Ao i, As) Gelel wey] T 2717k Aol 42 949
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% o o )y 4 ol ol
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2

O
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C et Aol Ay HelEeAIAE A T 5 9
H Ao 3= M -EFA] ¥-2 7] 2 £l 8] 4 83 7](Slurry Phase

Reactor)E %] -838}=d], o & 5] Sasol SPR (Slurry Phase Reactor)©] %]-&% 4=

2)T}. SPR (Slurry Phase Reactor) Ship Motion Effects7} 2}a1, & 2 2 &1 2
A=) TA7FH) A 2o} s ok Z ol Eof] A3}y &3k}, Lk, Sl 7k
25 2 38k 2 24, MTFB(Multi-Tubular Fixed Bed) Reactor9} 32 tF &
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Ll 9E 3= slol Ry U @A (420)8 E o}, sho] =2y
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A EFA w7l A A E o] w2 GAE10)el A e E FAE A=
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4 AR (Syscrude) A 41 A 3l o] FF-H

B2 Ao 9] Ffol = 2 3 Y v A (420)= 250 W] 290 °C2] &5, 15 WA] 30
bar®] Sl iAo ® v 25 W by lstol| A S E =], o] & &2
slol 2 U dAE Zal, A 2 &% Foll U2t 2 FAAY R 5 Ho=
shutell 2ghd 9] H(gum) 4 2 53 HH-5-(polymerization)©] W A] ¥ T},

YM-EFA BES71E A A H A% %EH** ol fJadleo|= #79(400)#
AAkE HE A& E Rl net o] 7Ex A G AT F4
ZNE A e} o] sfo] =R A7 7} sfo] =
upgradingshi= 745t} &gt A EE AL —’F 9)\
T Ao, MG EHE AL A A DA SR A AL, A E
TREE BAE vpHste] A gsof stE R B A0 U BolA AR F
H|-go] FolxmM &4 o & WA H 7] o Hrh A =S o3 vl &=
upe} thE 5t AH]E A A ofstEE vl v x| 7} S atal Xl ok

- Aol A= so] BRI U bA(420)E F 8l Ve = o )
g S Fagtete], U A &5 FA A9 H(gum) FA
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g A

ﬂ _4

O

Ak
1



10

WO 2015/012623 PCT/KR2014/006771

[103]

[104]

[105]

[106]

[107]

[108]

[109]

[110]

[111]

ﬁlﬂﬂEﬂd.
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Z

o AA] 1 ol A, ®e] eA410)o1 4 e g5 1WA 49 7k FPSO2)
ARE FEE 5 o, A EAG00) 2 A A0 N T H = 2
FPSO°] m}e ¥l 4] Bl WA 7)o FFE o] W gk 5= )

w2 9AE10)o A FeE rtaE g A geves ?*éﬂlll,

A8l Akt Olio}ﬂ of = B] 3L 4] ABko] B E FPSOCl A ol 22 An| et

Aol v 57| w#ol, 34 @A1(300) 2 71 EA20008] ~¥ & ~F
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T 50 = B A A oo b2 GTL A4E 37 o] 285 o] Z2kel 34 dA| &
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dAle] 35S e o2 EAEH

o] el A A & kel 2 A1 A A o] 72 A8l A, FPSOS] GTL A4t
Mi@&ﬂn4ﬂ$ﬂﬂﬁ@4QﬂﬂﬂﬂﬂaﬂﬂaeEﬂaﬂ
AALE = QA A5 A SR o R E FATkAE el £57] U
ol st T FFEtaL Fulstel M WA A a0t ANt A S ¥ e
ELH 7]_/\3 /\gﬂ 3}1:_ /\B O]/\Pﬁ}ﬂ—/\ 7H Al 7](SCR)' /\B o]/&ﬂ%ﬁ\_
NA7|Z2RE SFAATFAE FFto) A} B3RS A EHE ] e A
S 7I(SPR); R D HE eI R E o] Y BE ST
stol =g uy g ate] Y et 2 GAAFE Aehz g adlold fe
% 3ts}7] ek

Al 2] S mpgb A ah A =, 2 o] ks ek A TR AT A A E AT E
el AR 2 u ol 9A A dshs AHAM Y 75l U
Fobeb, YA Fulold AAE A= 7] el flow ad

T Atk

il
ol
I
s
z
@7
S

A zglo A, dadlold ful 7] A sl A5 F ek
stol =2y sto] e B AU F T Aol = shtel] 23 Sdld S
YHAA, JZEl D FALE = Ho] % sl A D o]4 = &7 o]

A(gum) FA L 53 HE-S(polymerization)©] WA= 4= A1},
A 2Bl A vk A A =, el e A Rk 7] 2 S
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2282 s el 7k ol Aate HAZFAE A sho], AA
AA7EAE &6 olbstea WAV 2 i dstar, Ad A= A E
A7t sy A RESVI R A G5 E FAT L G O
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>

t

H o [e]
ksl A & slo] = 2 9 Y (hydrofinishing) 3= Q18 ol d @A E A X GTLS
AAgie) o] 5 Bl L A Aol s FNE o H A 3tE GTL A4 54
A A 22 ' 2 A E gk

53] & A1 AAdol A= S A wrstrio firdold A=
stol| =R U 0 & whrsia|Z] o A, BAkg o] 2o whE G| E S
L84 ol FPSO9] §Hg 5l "3 & Xk(Topside)oll & 4] 0 5 vl x|k 4= 9] a1,
gule] AA W A Bagrh ghA s v g V] E o S ZANES S5

dadlo] =l Ao} L2t 45 Qs o, P sE 74 FANET}
dashA eraL, ooy s Al 2 g HE A 7

S E AL AR Ao GTL A4t 374 2 A 2~)le vz el A 7 2
shol= 23 YA T A H 55 & (condensate)2] Al 7FA] GTLREHS A4S EL =,
GTLS A gst7] gt Ao E/E hds Aol &= E o] 58 vl o] v =] &=
weshel = vk & Al A A d &2 A= GTLS U8 8t gHl &
& frate] 'l gl W2 819 (Tandem Offloading) 3 5= 310 &< AH| &= d<=3tet =
No B E FPSO°N §HAlE = AHES | EHEE Fdst= 53] 4 st

g o] A2 AAlellol thgk 2 A gkt

Alefoll A SMR-& AF&8F= 7] W2 4 7F2~ 9] H,:CO H]&-0|

3.0~4.5(SMRe) Eol7b= R o] A4 whe} thE) R AakE ), o] 51
Q"8 HCOM|E=2.0)°1 A &+"8k= A H.r}

FOHE HyCOHE 2,08 %37 flelA #5d =48 Al7sh] A& B

3] 4=3F= ¥ B 7)) 9l (membrane)S AF-&-8F= Aot}

A7) B Q1o A Wl E AT ek 28" 74 7] (Steam Methane Reformer,
SMR)E 9 g B o] AxmaM ALE 4= do) 3, - 4o o] s FT
A= FE el Hag 45 Q’EO}U#H FT 9% &3 2 & v &=

% SMRE 94 EFA| whS 2 8= Hy:CO 1] & 0.} %]
AR el B A elo) uh, S 315 W H e 9l g mhashs Ao
o) WAhAQ S A AU B AT DS AAGEA, FT 3]0 42
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A H/COMERE oS = L, 23t =425 FT A 2] Aol A

% 62 Eowhg o] A2 A A dof u}El SMRS 4] -£3F FPSO 4He] GTL A 2~ &1 9]
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B A2 A A o o ubE SMRS 4]
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U R o] HA7b= Adef o8 7FE E o] AE /5110400 02 55 F T,

F 37| & sy

A7 A F59(1040)2 HA7 2 £3F L o] 71 §-51(1030)0 A =¥l
THete] FHH AA 7FAE £ FA7FS(RAW SYNGAS) = 7Hd fv), =45
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FH(1030) 2 FHH ALY mlEH ok

71 A9 F-H51(1050)00 A F5E A7~ FTEA /5110602 A A
FT UZE FT 5259 Al 27 FT 922 el o] e o)d

F 80l 3.

A7) ZAF7E B8 5-5(1070)2 FTEHA 551060y A 335 341 7k A
A7 S Fesal, AR A s E Y, AV AT 23 o)
M F5(1030) 0.2 a5 o] gAle]E At

A7) G eld §51(1080)2 7] FTEHA 54 (1060)0) A1 &35 A1
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=
L o

34 ¥ F-(syncrude) Al #(FT Y22 EL FT 52 -, FT &h22) 0 2 nlj& 2 #| At
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AT
473 1] FPSO®] GTL(Gas To Liquid) 3l 1A,
D) @7l 7k el A Aakd AA7EAE A st @Al
2) AA e H 37 A7~ E Svste A wbgAl A A4
ARt A E 23t {7~ E A s A A,

NAT] FATEAE M- EFA] G927 ]oﬂ Z33)al A A
N eha e A4S B B,
A7) Bak A b, dEn D g9 A Yol
FAE Tt sho] =23 Y (hydrofinishing) 3} = Q18 o] 9
A & 28381 FPSO9] GTL A4t 374,

%473 2] Al 18l oA, 7] el bHAls=
1) 471 S @AM AR 7] A dalae

AE
LHZ] 49] 7} 2, LJrEE]r‘é"< AL FE FskeE wy v 2
e e A E iz
*}O] c2IYY dAE £5s= A s 5F
GTL A2 &4
813 3] A 23}ol] 9lol A,
A7) slol =2 3y grAl ol A A A ] 3= 33 E-(condensate) <
el o, 7] el dAel A el E e el EFEH,
A7) stol 2 U] GAE Sl A 2 & ol 7] YEZE
AL 5 Ao shtel] 234 ed e H(gum) 4 2

)

= jms

%%L Hh-&- (Polymerlzatlon)ol WA E = e 54 22 8= FPSO9
L A4k

b

K1 S
1=

4.

%373 4] xﬂ 2?‘2}011 Ao A,
7] w2 g@Al A FelE a1 WA 49 ThaE A
FPSO% A8 =& FE+ A& 5 2= 3= FPSO9 GTL A4t
51743‘

[%d 73} 5] A 28kl glo) A,

7] stol =& u| U A WA= 250 W] 290 °C2] -5, 15 WA 30
bare] ¢l Al Ao R vhe 2w 1 qbe Sl A 8 ¥ =
A& 57 0 2 3= FPSO9 GTL A4k &4,

7873 6] Al 18}l oA,
A7 MA GA A A = AAAE FATFAE, V] A B A 9
YM-EFA HH-G7] 2 333171 Aol #AY] M Y (conditioning) 3F=
A @A & vl 23 st,
A 5 HA sk 749 Ao A= A7 g adeld
GAR FEE=E A A o 7 3l= FPSO2] GTL A4 34,

0

=

mlo
Jim
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A7 NE A= ST A ATl 7] F oAk E g
& Zufstoll A BEG A 7] = 2 o] ksl ek A Ay ](Steam
CO, Reformer, SCR)E ©] F0] %] a1,

A7 A A Y M -EFA] w7 = S g A w37 (Slurry
Phase Reactor, SPR) o] 0] X| = A& E7 0 & 3}i= FPSO 9]
GTL A2 &4

A 78kl oA,

7] =¥ o)Akl er A A 7] = AW E 2] 3 (Compact
Reformer)?! 215 5% © & &= FPSO2] GTL A4t 34,

A 85}ol] Ao A,

A7 AME g E o A= o] 4 st er ATt =] 7F2 7 SH(water gas
shift reaction)®] GHk-& 0 & 4}7] Al 7} 2~ o] A Al HE-2-o

ol etz A& 57 0 & 8Fi= FPSO9] GTL A4 &4,

Al 78l oA,

MRS ] §H b 4 o
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7] 4 @A B AR SANA FAE = 28 & 3] FPSOc]
Ahe g 2 e }
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© 2 3= FPS09 GTL A4k

=7 A7 E %71 A5 A ol A

= Z 7] (Steam Methane
Reforming, SMR) & ©| F0] %] = A& E«%Jg 3= FPSO2| GTL
AL 4.
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