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NGL
DME D
DME
DME
ATR DME
275MMscfd
DME 5,700 / 14,300bpsd
GTL 2
GTL DME
Fischer-Tropsch
FT
DME ATR
2 GTL
275MMscfd FT
28,000bpsd 14,300bpsd
FT
Crude Natural Gas
¢ Fuel Gas
Condensate
Feed Gas *
Air Steam

v

Air -
Sy Autothermal Reforming (ATR)]

Synthesis Gas
FT Synthesis Water
Treatment

Crude FT Qil

Process Water

2 GTL

LNG 3
LNG
-160

Single
MR
3 LNG

275MMscfd LNG 160 /
15,400bpsd
Crude Natural Gas
¢ Fuel Gas
Condensate
Feed Gas
Acid Gas Removal
Mercury Removal
Dehydlation
[Liquefaction|  [Refrigeration Cycle|
Fuel Gas
[V-L Separation | Fractionation
LNG
3 LNG
1
FPSO
1,500
1
Plant Plant Deck | Tank Deck |Mach. / Misc. Total
DME 54,000 1,000 4,000 59,000
GTL 50,000 1,000 5,000 56,000
LNG 35,500 1,000 3,500 40,000
*) Above Figures Include the Fluid Weight in the Plant
*) Plant Deck Includes Deck Itself and Supports/Beams
ABS NPFA
DNV
4.5m
4 3
250m

58m
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FPSO MARPOL
NGL
FPSO
LNG-FPSO
2 LNG -160
LNG
2 NGL-FPSO
DME | GTL | LNG
L [m] 340.0
B [m] 58.0
D [m] 30.0 26.0 35.0
d [m] 16.2 12.4 13.2
3
Cargo Cap. [m’] 163,000 92,100| 211,000 LNG
FPSO
DME-FPSO
DME LPG -25
GTL-FPSO
FT 3

50

MOSS
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MODU
MARPOL IGC
DME GTL
FPSO
DME
LNG
5 FPSO
6)
SOLAS 1GC
~ FPSO
- FPSO
FPSO
1/150
FPSO
Fpso P 7704
FPSO -1
a
FPSO  GTL-FPSO
FPSO
4)5)
5.0°
b
FPSO

1/200 5



6 GTL-FPSO LNG-FPSO 2

FPSO ABS
DME-FPSO
DME
0.08
Wave (H,/5=2.9m, T,=78s, X =180deg) GTL DME
= Wind (U,=24.5m/s, X ,~270deg)
Ng 006 1 Current (U.=0.36m/s, X .=180deg) LNG GTL 2
= .
2 004
g o exp (110, 120, 134)
? a2 | —cal 20 FPSO NGL
0.00 m
02 04 0.6 0.8 1.0 12
w [rad/s]
6
ABS
4
ABS
1000 ABS IMO
Rayleigh
JONSWAP
HAZID
FPSO HAZID
1000 Hazard
5.0° . . ,
Hazard Risk Ranking Matrix
. 5
3.2x 10 LNG-FPSO GTL-FPSO Risk
3 Rank " 1" Hazard 5
1 0009 FPSO  Hazard Risk Rank
3 FPSO . . .
7 LNG-FPSO Risk Ranking Matrix  Hazard
100
s LNG-FPSO GTL-FPSO
Hazard
NGL-FPSO LNG-FPSO  GTL-FPSO
HAZID

AIP  Approva in

Principle
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General
General arrangement drawings NPV |IRR POT
Facility arrangement and layout drawings
Hazardous area classification drawings PIR
Ventilation drawings with locations of supply and exhausts
Escape route and lifesaving arrangement drawings
Mooring system design brief

Fire Safety
Fire protection design basis & philosophy (active & passive)
Passive fire protection layout drawings (structural fire protection) DME-FPSO 8
Fire and gas detection philosophy and layout drawings 4 GTL
Active fire protection layout drawings (preliminary fire control plan)
Process deluge system layout drawings and sizing calculations 35 LNG 4.5
Firemain P&ID with pump sizing criteria
Process System LNG
Design basis for process plant
Process system PFD 1.5 DME
ESD/PSD philosophy
Loading and offloading system details and arrangements GTL

Relief and depressurization system philosophy and desing basis
Marine Systems

Marine system design basis

Bilge and ballast system schematic drawings or P&ID's 2

Decommissioning

5 Hazard RISk Rank Year 1 | 2 | 3 ‘ 4 |5 | l 9 |10| |24 25
_ Sub-System Development Production X
Risk Rank LNG GTL FPSO Hull/Utility Fabrication I —— =
1 0 0 Mooring Pre-Setting/Connection [ ] /=
2 5 1 Process Plant Fabrication [ =
3 3 2 Assembly/Commissioning at Yard L ] /|
4 25 33 Commissioning at Site | =
5 16 28 Drilling & Subsea System Fab/Insatllation | EENEEGEG—_—_—_— — =
NO Rank 13 11
Hazards TOTAL| 62 75 8 DME-FPSO
LNG-FPSO (O section No. in HAZID
Pmﬁz‘éﬁ"‘l‘yy Major: Rank-1 Serious: Rank-2 Minor: Rank-3 Incidental: Rank-4 N G L
Frequent.
: 2 4 35 1500
— @
Rank-2
FPSO
s e@e @@ 2
10
@5@@ @@
No Ranking - (D@l aX X))
7 Risk Ranking Matrix LNG-FPSO
FPSO FPSO
3
NGL-FPSO
FPSO
FPSO
FPSO

CIF Tokyo 20




CAPEX
6
LNG-FPSO
6 CAPEX
Categor Relative Cost (%)
gory ING | GTL | DME
Liquefaction Plant 47 62 63
FPSO Hull / Mooring 35 18 27
Subsea System 4 4 4
Drilling / Completion 12 11 11
Project Management 2 2 2
(Total) 100 97 106
LNG GTL DME

Contingency 5%
GTL DME 10%

GTL DME
CAPEX 40 60%
FPSO LNG
CAPEX 10-12%
OPEX
7
LNG-FPSO
LNG
7
7 OPEX
System Type of FPSO
Sub-System LNG GTL DME
(1) Plant Maintenance 12 20 19
(2) Shuttle Tanker Operation 46 18 28
(3) FPSO / Plant Operation 33 33 33
(4) Subsea and Well Maintenance 4 4 4
(5) Decommissioning 4 4 4
(Total %) 100 79 88
20 95%
3
25 2

15

200
Accommodation Barge 2

FPSO  Hull 1 25
5 2.5 5
1
7 14
FPSO
1-Shift 9 2-Shift
33 75
55

LNG GTL DME
FPSO 20

LNG-FPSO 2x 100,000m® LNG Tanker
+50,000 DWT Oil Tanker
GTL-FPSO 140,000 DWT Oil Tanker
DME-FPSO  160,000m°® LPG Tanker
+50,000 DWT Oil Tanker
LNG
GTL
20 FPSO
CAPEX  10% LNG
GTL DME
5
Condensate 21%$/bbl GTL 23%/bbl
LNG 200$/ DME 140%/



(LNG) (GTL) (DME) DME
NPV (million US$) 366 236 301 FS
IRR (%) 129 113 118 2) 12
POT (year) 125 132 130 GTL
PIR (%) 32 21 25 FIS
3) 11 LNG FPSO
9
IRR 11 13% 4) 53
20% IRR 8%

Premium GTL 5) 54

8 m—————{o@NG meTL ODME[ |
16 6)
14
12 H -

183  pp.77-90 1998

IRR (%)

o N B O
I
I

FPSO Floating Production, Storage and Offloading
GTL Gas to Liquid FT

1 || DME Dimethyl Ether

- = LNG Liquified Natural Gas

Base +20% -20% +20% -20% +20% -20% +3% 5.4%/bbl

Case  Price CAPEX OPEX Premium psi pounds per square inch 1kPa=6.89psi
Inflation

MMscfd million standard cubic feet per day 1
9 IRR

bpsd barrel per steam day 1

3 NGL-FPSO ATR Auto Thermal Reforming
MARPOL
IRR 11 13% E.P. fore perpendicular
MODU Mobile Offshore Drilling Unit

1GC
275MMscfd
DME GTL LNG 20
NGL-FPSO

SOLAS

HAZID Hazard Identification
CIF Tokyo

NPV Net Present Value

IRR Internal Rate of Return
POT Pay Out Time

PIR Profit to Investment Ratio
CAPEX Capital Expenditure
FPSO OPEX Operating Expenditure
LPG Liquefied Petroleum Gas

Contingency

DWT
1) 12 bbl 1bbl=0.159m?3



