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Introduction

FPSOs for oil production have had a huge success in the market over the past 30
years with more than 125 in operation to date. They are economically attractive
with good safety and environmental performance.

Sanha- worlds first LPG FPSO located 50 km offshore Angola

L xB xD: 230mx49 mx29.3m
Deadweight: 93,000 t

Storage: 135,000 m3, 6 IMO type B
tanks (IHISPB)

Feed gas: 263,000 Nm?3/d

Production: 37,400 bpd C3+C4
Depropanizer 38 m, structured packing
Refrigeration: 5 sets, 4x1.8 MW,1x1.6 MW
Reliquefaction 4 sets, 3x450 kW, 1x100 kW
Crew: 60
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- Key Applications for LNG FPSOs

Small Marginal Remote Early Production
Offshore Gas Fields Offshore Gas Fields Systems

Small marginal gas fields Gas fields with no other Generate early cash flow

with a reservoir sizef 0.5to  nearby infrastructure or and minimize upfront

5 tcf (10 to 100 Mill. t LNG).  pipeline or with considerable financial exposure for larger
distance to shore gas fields

Associated Gas
from Oil Fields

Associated gas from oil field
whichis otherwise flared or
re-injected.

o il
.........

Gas from onshore gas fields
or pipelines- LNG FPSO is
located alongside a jetty.

LNG FPSO = FLNG
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- Key Applications for LNG FPSOs

Offshore gas reserves are the
typical target for LNG FPSOs:

A generally for gas fields

Offshore gas discoveries

_ 3,000 -

discovered many years ago

and still remaining g 2007

undeveloped,; = 2,000 -
A more recently also for new é: 1,500 1

discovered gas fields; £ 1,000 -
, : = 500 -
A or for associated gas from oll

fields to prevent flaring 0

1980 1985 1990 1995 2000 2005 2010

A typically in the range of 0.5 to Year of Discovery

5 tcf.

Source: Infield
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Key Applications for LNG FPSOs

Developed offshore gas reserves
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North America ~ ATT62 Many undeveloped gas reserves are
14% /;SO/'a related to smaller fields (<5tcf)*
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Infield reviewed more than

230 prospective LNG FPSO
developments and grouped
them by Tiers* considering:

A environmental conditions
Adomestic gas markets
A national issues

Aalternative development
concepts

Agas reserves (close proximity
fields are grouped together,
only fields or groups with
min. 0.5 tcf are considered)

Source: Infield
June 2010
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Key Applications for LNG FPSOs

Thereof 73 developments are considered as
Tier 1 or Tier 2equating to over 300 fields
with more than 340 tcf in total.
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Potential Benefits of LNG FPSO:s
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Significant cost savings of up to 40% due to less investments in related
infrastructure:

A no offshore production and compression platforms;

A no subsea pipeline to shore facilities;
A no onshore liquefaction plant with associated marine and harbor facilities.

Potential further cost savings due to higher construction flexibility when
LNG FPSO is built in a shipyard and towed to site:

A minimization of works in remote locations or harsh environments;
utilization of cheap labor costs and market advantages;

A
A better control of construction cost and schedules.
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Potential Benefits of LNG FPSOs

Shorter timeto-market compared to onshore development:
A prevents permitting in environmentally sensitive areas (e.g. Australia);

A lowers environmental impact associated with initial site clearing and
future decommissioning;

A fastens field development time, particularly for remote fields, with little
or no site development work.

Better flexibility in utilization compared to onshore plants:

A can be towed to a different | ocati on

A ability to relocate the FPSO from one field to another (which encourages
more rapid depletion of small fields).

Favorable safety aspects compared to onshore plants:

Ve

A less vulnerable to sabotage than onshore facilities;
A enhanced safety by isolating the facilities away from populated areas.
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1GE.... PotentialBenefits of LNG FPSOs:
Smallto-Mid Scale Solutions

Results in reasonablgized less complex projects:
A reduced number of challenging technical, operational and maintenance issues;
A follows the development of first oil FPSOs and onshore LNG plants;

A LNG FPSO projects above gtpa LNG production become challenging in getting
insurances and financing in place.

Enables the selection of robust ceeffective liquefaction processes:
A simpler process, less efficient but better suited for offshore application;
A larger range of costsaving standard machinery available.

Increased number of potential application cases:

A numerous applications with gas reserves easier to utilize and in more favorable
locations, e.g. shallow water, benign conditions, close to shore;

potential to start with first LNG FF

potential to obtain LNG sales price credit for direct supply of LNG to isolated
industrial consumers, e.g. for power generation.

A
A
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[ L C- Smaltto-Mid Scale LNG FPSO:
Based on Proven Onshore & Marine Technology
Liquefaction Plant Cryogenic Cargo Tanks

A ShanShan Xinjiang, P.R. China A Robust IMO type C tank
A In operation since 2003 No sloshing- any level loading
A LindeSMR process with spiral No secondary barrier

wound heat exchanger Strong against outer and inner

v v

A 1,500,000 Nm3/d (0.5 mtpa) pressure- safe and simple control
A 30,000 m3 LNG storage tank

>

Easy operation and maintenance

11
June 2010




