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LNG Pros & Cons

Pros: Cons:

Reduced emissions Methane Slip (Emissions)
NOX 89% CQ-methane

SOx 100% Set-up costs

C02 20% Bunker capacity

Particles 100% Refrigeration Temperature

Using LNG will help us to tackle legislation requiring
Shipping to reduce C02 & NOx emissions.
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Comparing the Alternatives

Environmental features compared to the
traditional HFO alternatives

Factors influencing viability compared to the traditional
HFO alternative

Alternative Sox Nox PM CO2 Cargo Capacity  Capital Investment Operating Costs

NG I Restricted Very High Low
MGO B ot Resticted Low Very High

HFO/Scrubber - - Sligthly Restricted High Medium*
_ * Fuel costs remain unchanged, a small increase (1-2%) can be expected. Cost for Scrubber
Good maintenance and waste handling are yet unknown but may add to the total operating costs.

Source: North European LNG Infrastructure Project
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Projected LNG demand by region, through 2020

Billion cubic meters

Americas Furope and Eurasia Asia Pacific’
274.6
g Demand split within region (2010) -

B High/low demand differences 232.0
Consolidated demand
151.9 £
254.
17.9 39.2 Lo
Rest of
Europe/ 87.7 Japan
Eurasia 7.9 orea.
Taiwan
99.5 12.7
31.6 34.4 EU27
2010 2015 2020 2010 2015 2020 2010 2015 2020

'Includes Singapore, Thailand, and Pakistan
- JSources: Energy Information Administration, International Energy Agency, BP, Facts Global Energy; A.T. Kearney analysi
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U.S.and Japanese gas prices are based on different fundamentals that became strongly apparent
startingin 2009. U.S. prices depend on domestic gas production, marked in recent years by a flood
of shale gas output. Japan LNG prices depend on oil markets, marked in recent years low oil prices.
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National Natural Gas Market Overview: World LNG Landed Prices

Y >

Source: Waterbome Energy, inc. Data In SUS/MMB. Landed prices are based on a netback calculation.
Note: Inciudes Information and Data suppiled by IHS Global Inc. and Its aMilates ("IHST); Copyright (publication year) all ights reserved.
Prices are Mie monthly average of the weekly landed prices for the Ested month. Updated: Apr-17




Distribution of proved gas reserves: 1995, 2005 anc

Percentage
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2015
Total 186.9

trillion cubic
metres

2005
Total 157.3

trillion cubic
metres

BP Statistical Review of World Energy 2016
©BP plc 2016
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World Major Gas Reserves

BP Statistical Review of
World Energy June

Trillion cubic feet 2015
Percentage
Iran 1,201.4 18.2
Russia 1,139.6 17.3
Qatar 866.2 13.1
Turkmenistan 617.3 9.4
USA 386.7 5.9
Saudi Arabia 294.0 4.5 :
UAE 2151 33 g LUnconventional
Venezuela 198.4 3.0 i
Nigeria 1805 2.7 = :
Algeria 159.1 2.4 [ ? [y
China 1357 2.1 e Conventional |
Iraq 130.5 2.0 - —
Australia 122.6 1.9
Indonesia 100.3 1.5
Kuwait 63.0 1.0
Kazakhstan 33.1 0.5
Egypt 65.2 1.0
Norway 65.6 1.0
Canada 70.2 1.1
Libya 53.1 0.8 b .
Uzbekistan 38.3 0.6 ; GASISOURCE ROCE
Azerbaijan 40.6 0.6
Malaysia 41.3 0.6
Netherlands 23.2 0.4
Oman 24.3 0.4
Ukraine 21.3 0.3 S
UK 7.3 0.1
Other 305.5 4.6

Total 6,599.4 100.0




WORLD LNG TRADE (2011)
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wajor gas trade movements 2015

Trade flows worldwide (billion cubic metres)
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2016 2015 2014 2013 2012 20162015 2016 2015 2014 2013 2012 20162015
Belgium 079 187 097 119 1.82 -1.08
France 555 435 458 594 7.17 1.20 Argentina 3.42 4.08 442 472 336 -0.66
Greece 053 045 038 045 0.76 0.08 Brazil 1.46 478 533 415 270 -3.32
Italy 459 432 327 405 5.16 0.27 Chile 3.20 274 257 261 277 0.46
Netherlands 037 063 042 036 0.56 -0.26 Dominican Rep. 0.80 0.87 083 0.84 0.92 -0.07
Portugal 131 109 097 1.49 152 0.22 Mexico 4.10 4.94 658 5.67 352 -0.84
Spain 1017 882 790 9.13 14.46 1.35 PuertoRico 1.25 1.15 125 1.16 0.97 0.10
Turkey 547 535 545 4.40 5.63 0.12 Canada 0.23 0.49 0.40 0.76 1.30 -0.26
UK 7.48 1008 840 6.91 10.38 -2.60 USA 1.59 1.70 116  1.90 3.09 -0.11
Europe 3849 3757 3244 3392 47.46 0.92 Americas 16.13 20.75 2253 2181 18.63 -4.62
2016 2015 2014 2013 2012 2016/2015 hine [E |

Emvpt =

e =

Pakastam
China 2742 2002 1898 1860 1465 7.40 iy .
) Jordan [
India 1899 1460 1454 13.05 13.27 439 France el
Indonesia 323 218 156 143 0.72 1.05 noimi —
Japan 8334 8505 8920 87.98 88.08 171 ST e =
SouthKorea 3412 3342 3732 4039 36.77 0.70 e =
Taiwan 1507 1445 1345 12.72 12.67 0.62 Frmait [

Thailand .
Thailand 299 270 140 145 1.02 0.29 teatn 7]

Portug=al .
Asia 19157 177.07 18010 17804  167.18 1450 tscast =
Egypt 7.50 2.60 4.90 Pusrto Rico i

Grescs
Kuwait 349 304 268 159 1.99 0.45 o ! =z
UAE 310 221 134 115 1.05 0.89 Piigp—— |
MiddleEast 1743 982 410 314 3.04 7.61 S .'
Figures: Million Tonnes N T =

Argentins | ]

i —

e I

ue | 1

Sra=il ]
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2016 2015 2014 2013 2012 201672015 2016 2015 2014 2013 2012 2016/2015
Algeria 1144 1213 1272 1081 1121 -0.69
Egypt 0.51 0 031 266 474 051 UAE 586 570 6.08 508 566 0.16
Eqg. Guinea 337 365 338 377 362 -0.28 Oman 812 756 773 835 815 0.56
Libya 000 0.00 0.00 0.00 0.00 Qatar 79.62 7840 76.37 7802 7639 1.22
Nigeria 1778 195 19.14 1647 1958 -1.72 Yemen 152 627 682 489 -1.52
Norway 449 433 355 305 331 0.16
Trinidad & Tobago 1046 1181 1309 1367 1348 -1.35
Atlantic Basin 48.05' 5142 5219 50.77 5594 -3.37 Middle East 9360 9318 9645 9828 9509 042

2016 F2015 2014 | 2013 2012 2016205 SOURCE OFIMPORTS:2016VS 2015

e Y
Australia 4488 2945 2360 2241 2088 1543 N =
Brunei 629 648 612 701 682 019 o= ]
USA 264 032 025 017 232 . :
Indonesia 1995 18.03 17.38 1836 1897 1.92 - F
Malaysia 2508 2499 2483 2514 2372 0.09 - ‘I
Peru 401 357 403 425 386 044 - |
Russia 1070 1057 1058 1069 1089 013 == -
e _—

Pacific Basin 11355 9341 86.79 8786 8531 20.14 o e etk S el B S A Bk B e e




North American LNG Import/Export Terminals

US Jurisdiction

@ FerC
@ MARADIUSCG

Approved

As of August 3, 2016
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Import Terminals

us.
APPROVED - UNDER CONSTRUCTION - FERC
1. Corpus Christi, TX: 0.4 Bcfd (Cheniere — Corpus Christi LNG) (CP 12-507)

APPROVED - NOT UNDER CONSTRUCTION - FERC
2_5alinas, PR: 0.6 Befd (Aguirre Offshore GasPort, LLC) (CP13-193)

APPROVED - NOT UNDER CONSTRUCTION - MARADICoast Guard
3. Gulf of Mexico: 1.0 Bcfd (Main Pass McMoRan Exp.)
4. Gulf of Mexico: 1.4 Bcfd (TORP Technology-Bienville LNG)

Export Terminals

us.
APPROVED - UNDER CONSTRUCTION - FERC
5.8abine, LA: 2.1 Bcfd (Cheniere/Sabine Pass LNG) (CP11-72 & CP14-12)
6. Hackberry, LA: 2.1 Befd (Sempra-Cameron LNG) (CP 13-25)
1. Freeport, TX: 2.14 Bcfd (Freeport LNG Dev/Freeport LNG Expansion/fFLNG
Liguefaction) (CP12-509) (CP15-518)
8. Cove Point, MD: 0.82 Befd {Dominion—Cove Point LNG) {CP 13-113)
9. Corpus Christi, TX: 2.14 Befd (Cheniere — Corpus Christi LNG) (CP1g-507)
10. Sabine Pass, LA: 1.40 Bcfd (Sabine Pass Liquefaction) (CP13-552)

APPROVED — NOT UNDER CONSTRUCTION - FERC

11. Lake Charles, LA: 2.2 Bcfd (Southern Union — Lake Charles LNG) (CP14-120)
12. Lake Charles, LA: 1.08 Befd (Magnolia LNG) (CP14-347)

13. Hackberry, LA: 1.41 Befd (Sempra - Cameron LNG) (CP15-560)

14. ElbalIsland, GA: 0.35 Bcfd (Southern LNG Company) (CP14-103)

Canada

APPROVED — NOT UNDER CONSTRUCTION

15. Port Hawkesbury, NS: 0.5 Bcfd (Bear Head LNG)
16. Kitimat, BC: 3.23 Befd (LNG Canada)

17. Squamish, BC: 0.29 Befd (Woodfibre LNG Ltd)

 Trains 5 & 6 with Train 3 under construction
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Australia’s LNG exports
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Source: BREE




WORLD LNG VESSEL TYPES

Q-Max Q-Flex

Q-Max 345 meters Q-Flex 315 meters

Membrane 53.8 meters Membrane 50 meters

Slow speed 27 meters Slow speed 27 meters

diesel with 12 meters diesel with 12 meters
reliquefaction 266,000cm reliquefaction 210,000cm - 216,000cm

Atlantic-Max
= =

Atlantic-Max 285 - 290 meters Conventional 276 - 297.5 meters
Membrane 44 meters Membrane 42.5-49 meters
DFDE 26 meters Steam 26 meters

11.6 meters 11 meters

160,000cm - 177,000cm 135,000cm - 165,000cm

Conventional 276 - 297.5 meters
Moss 42.5- 49 meters
Steam 26 meters
11 meters
135,000cm - 156,000cm E(E:BI?\?OLMEI%¥

Cartfgraphic
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LNG Fleet Age Profile - May 2017
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Moss Type

Fipe tower
& tank dome

Insulation

e

Tank cover /,,-—f

(steel) Aluminum

/o tank

Source : MOSS Maritime

Double hull Drip tray o, Anort
| skirt
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Technigaz Mark Il Membrane System
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LNG Time Charter Rates
Spot (6 months - 2 years)

===Steam
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D
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B  \Wartsila’s - DUAL-FUEL SYSTEM

Cylinder head and components Find

Gas valve electrical
connection

Injection valve electrical Gas manifold
connection
Gas bellows
Fine filter
b~ (as valve
Gas nozzle

Pilot fuel common
rail 900bar ————__|

Main fuel injection pipe —

Main fuel injection pump —

Main fuel quill pipe Pilot fuel quill pipe Twin nozzle injection valve Inlet valve
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FLOATING STORAGE & REGASIFICATION UNIT (FSRU)

‘Suction Drum __

Mooring Hooks .
Export Manifold
Minimum Send Out

Compressor
Metering

High Integrity Protective
Pressure System (HIPPS)

Chain Stoppers Seawater Discharge

High Voltage
Switchboard

“Diesel Driven Fire pump




