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— History%QNG Marine Transportation
— LNGICarrier Fleet

— Maje@EINGH I rade Routes

— [ENG Vessal Typesand Particulars

— Safety and Risksof LNG Transportation
— Technoloegy Advancesfor LNG Vessels
— New L NG Projects

— Qatar LNG Projects
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| LNG@aturaI gasthat has been liguefied by

Deinglcenledito approximately -160°C (-260°F)

— LING ~ 1/600velume of Natural Gas, making it
practical to transport by ship
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-ﬁOﬁerties and characteristics

c% ©5%) methane (CHi,) with small amounts
e

- i
6 &Hi

ﬁ(opane, butane(andl)nitrogen

— Coloriess, ederless, men-toxic, non-carcinogenic and
in ligund¥oerm is~45% the density of water

— Vaporsare~50% density of air and will rise under
normal atmaespheric conditions (propane/butane
heavier than air)

— Can be stored and transported in insulated tanks at
standard atmospheric pressure
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M2k characterisiics

o Flamr%%gwhen mixed with air concentrations

betwn 0 - 15% (methane)

— Not generally consider ed explosive
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-‘t'l.\lG Sl chanacterisics
— No pw ISSUes
n SHallseIlls evaporate quickly

m espllisilow prior to vaporization

= NolFapersistent cargo: OPA 90, etc. are not
applicable

— LING is cryegenice, contact with some non-cryogenic
material causes material to become brittle and tail;
exposur e toskin will cause cryogenic burns
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-e'istorical ENG saipping timeline:

— 1012 %_NG plant built West Virginia

-

— 19148 Geaiiey Cabet patents abargeto carry liquid
gas, waiervor ne transportation technically feasible

— 1959: METHANE PIONEER, converted cargo ship,
carries 5km? of L NG between L ake Charles and UK
demonstrating feasibility of waterborne transportation
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-ﬁ'istorical NG shipping timeline

— 11964 wne Princes & Methane Progress, 27.4 km3,
fl

DECO commercial LNG vessals, operating
oe Algeriaand the UK

— 1969: Gas l'ransport membrane system vessels Polar
Alaska & Arctic Tokyo, 71.5km?3, begin service from
Alaskato Tokyo

— 1971: Kvaerner develops 88km?2 M oss spherical
containment system
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-ﬁ'istorical NG shipping timeline

— 1975:'@19 ° g7ze exceeded with delivery of French
= i

o] U] i RANKLIN, 120km3

— 1979 EGrmaon of Society of | nter national Gas
Tanker and Terminal Operators (SIGTTO) to
promote safe and reliable operation of gastankers and
terminals

— 1993: Polar Eagle and Arctic Sun, 83.5km?, with IHI
prismatic containment system begin service from
Alaskato Tokyo
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rrent Elleat Profile

— App ely 155 L NG carriers ingoperation with a
tota'dglp \.of abeut 18 million m

s 120 kmer larger ~ 125 carriers
s 50kmeto 120 km3 ~ 15 carriers
m Lessthan 50 km3 ~ 15 carriers
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rrent Elleat Profile

_ Abouﬁ flve LNG carriersare currently under
CONSHLGT

-

s 138 KkimPor greater ~46 carriers
m |_essthan 138 km3 ~9carriers
= 5 N/B déelivered so far 2004

= 6 new orders placed so far 2004
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1981 1986 1991 1996
Y ear

m Current Fleet BNewbuilding Fleet

Source: The Gas Carrier Register 2003, Clarkson

2001
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LG imports nto Asia/Pacio
s LG imports into Europe & Euresia
s | PG imports into Morth & Bouth Amernca
[Line thickness indicatss sulime)
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G Carresare cliassified by thelr cargo containment

"'-

s 11ypes0iftargo containment systems:

— Kvaerer=iViess spherical tank
— Membrane system

s Gaz Transport and Technigaz (GTT) Membrane systems
— Mark 111, No96, Csl

— IHI Prismatic
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Existing Worldwide Fleet
-%)ntainment System M arket Share
Technigaz Various

11% 1%

Q 5 Kvaerner -
Gaz Transport Mo

37% 51%

Source: Lloyd’s Register Fairplay, July 2003
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w L NG ViesseliTypes ad Particulars

Tank cover of steel

Insulation
Aluminium tank shell

Pipe tower: dome on top,
foundation at bottom

Structural transition
joint (Al-Stainless steet-§_ |

| -
Thermal brake of ‘\‘ﬁ'—
stainless steel R | —— = =

| I

Support skirt iag e
of high tensile steel s Ik, .
Ship's double R
steel hull i g 4

Water ballast tank —
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u G Ner96 Viemiorane Containment
System
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GTT No96 Membrane Containment

Tank cross section snowing dual
membrane interior to hull tank

Stacked plywood boxes covered
by 0.7mm |Invar membranes
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Perlite

" Insulation
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m GTT Mark [l Meéembrane Containment

T ysen
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{ﬁTT Miar i M emlor ane Containment

Tank cross section showing dual
membrane interior to hull tank

Stacked foam panel vered 0)Y,
Triplex and Stainless Steel membranes
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m | HI Seli Suppoerting Type B Prismatic

Eazy Inspection

Complete Discharge

: Effective Purging
- Extended Filling Line |
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@ G SHlpPPIRG induﬂstry nas.an excellent safety record
— No yeard atalities over thelife of the industry

2SSOE] el ith cargo

— Ne @t lessesiofi cargo and only one minor LNG on-

poardsmEelrghtning sirike near vent riser, cargo tanks
not affeciead)

— Twogroundings resulting in major hull breaches
without cargo loss
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€ shippilng indLTstry nas.an excellent safety record

fhere havebeen enaverage ~ /5 LNG
carrersiimeperation, last major grounding incident
W O80Withrneless of cargo

— Overss 000 CNG veyages covering morethan 60
millien mirlies during the history of the industry

— L NG shipping isviewed asa lower risk vs. crude ail,
all things being equal (i.e. operator experience, vessel
Size)

— P& | Iinsuranceis~ 25% lessthat for LNG carriersvs.
crudeoll carriers

— Liability focusison fire and damage vs. pollution ,
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d\@nces‘fgr LNG Carriers SATAREAS

-@ntai RIMEt Sy siems

n Onboard?é’l@uefaction
-

m AlternativePrepulsion Units
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@NG Vessel Containment Systems

= I\/Iembthainment system for L L NG ships

COﬂSiW efaverable design

— Morecapacity vs. spherical snip of smilar size
— Suez Canal toll advantage

— Faster cool-down of tanks

— L ower cost dueto inherent cost of the system and
Increased competition dueto greater shipyard capacity
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Benchmark Membrane CLNG Ship

Representative 138 km3, 4 cargo tanks
270m length x 43m beam x 11.5 draft

Qatar Membrane LLNG Ship (Q-Flex)
About 205 km3, 5 cargo tanks
315m length x 50m beam x 12m dr aft

Qatar Membrane LLNG Ship (Q-Max)
About 250 km3, 5 cargo tanks
345 m length x 55 m beam x 12 m dr aft
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k&
wentic_)lna#fdesign [Ssteam turbine with duel fue: HFO
%ﬁﬁﬂ -0

m Diesg mor%icient and may berequired for higher HP
LLNWSZ

— Slowispeedidiesal - twin screw fueled by HFO

s Cannerurn boil-eff, requires on board re-liguefaction

— Medium speed dual fuel diesel - single or twin screw,
direct or electricdrive, fueled by MDO with boil-off or
HEO

— Gasturbines aero-derivative units - mainly twin screw,
fueled with MGO or gas, possible waste heat r ecovery
to achieve competitive efficiency and high flexibility
but with increased investment =




&

UE
=

S | -
QATARGAS

L"ﬁ'uefaction Capacity* Under Construction (2003)
Proj

. Est. Capacity(MMtpa)
Trinidad 'n4‘ 5.2
Nigeria s4,5 8.4
Egypt 12.0
Norway (Snohvit) 4.0

Malaysa Tiga (Train 2) 3.4
Audtralia 8.0
Ras L affan (Train 4) 4.7
Sakhalin 9.6

Total 55.3

* 2003 Worldwide LNG demand about 125 MM tons

GTI & other industry sources
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asGaslI REQ UIres8ICL. NG vesselsfor RG train 5.
tlon commences end 2006

EURGPE

_ Qatar% tiresd6 L L NG vesselsfor QGII trains4
n

4 preduction commences early 2008
— Desinanenuik

m 3-4 additienal Iar%etralns planned to commence

production by 2010-11, each requiring 10-12 Q-Flex size
vessels

— Destination US




