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Disclaimer

Neither Cheniere Energy nor its affiliates makes any express or implied representation or warranty, as to the quality,
accuracy or completeness of this map or the information contained in this factbook (collectively “Book”), which
is published by Petroleum Economist. By reviewing this Book, you acknowledge and agree that the Book is being
furnished for reference purposes only and that no reliance should be placed upon the same. You will rely solely on
your own independent investigations, evaluations and analyses in satisfying yourself as to the quality, accuracy and
completeness of the Book. Cheniere Energy does not endorse the Book or any product, tool, service, company or any
other party in connection with the Book. Cheniere Energy expressly disclaims liability for any loss, damage, or injury
directly or indirectly suffered or incurred as a result of or related to use, reference or reliance on the Book.

The Book may contain forward-looking statements. By their nature, forward-looking statements involve uncertainty
because they depend on future circumstances, and relate to future events, not all of which can be controlled or
predicted. Although Petroleum Economist (the publishers) believe that the expectations reflected in such forward-
looking statements are reasonable, no assurance can be given that such expectations will prove to have been correct.
No part of this Book constitutes, or shall be taken to constitute, an invitation or inducement to invest in Cheniere Energy
or any other entity, and must not be relied upon in any way in connection with any investment decision. Neither
Cheniere Energy nor the publishers undertake any obligation to update any forward-looking statement, whether as a
result of new information, future events or otherwise. No reproduction whatsoever of this Book or any part thereof is
permitted without prior consent of the copyright owners. The representation in this Book of any pipelinesis not evidence
of the existence of rights of passage to reflect current business activities, market conditions and/or use of the same. re
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The emergence of the US as a global LNG superpower

Less than a decade ago, the US was a net natural gas importer and sold hardly any gas overseas. But with the
huge increase in US gas production—namely the meteoric rise of shale gas—along with the accompanying
growth in LNG export terminal capacity, that narrative has been turned upside down. The US is now the
world’s number-one supplier of the super-chilled fuel, has transformed the global LNG landscape and has
the potential to redraw the global gas map indefinitely.

The great shale gas rush

The zero-to-hero story of US LNG exports begins with the huge technological breakthroughs in hydraulic
fracturing and horizontal drilling in the mid-2000s, which were techniques that enabled access to, and
exploitation of, vast reserves of cheap natural gas from shale rock. The ‘unconventional production boom’
that started during the mid-2000s is often associated with the growth of US tight oil, but the impact of US
unconventional gas extraction was just as revolutionary.

Between the mid-2000s and mid-2010s, US drillers mastered the art of fracking, creating great efficiencies
through improvements in technology and building their experience, opening-up abundant new resources of
natural gas reserves that could be produced at ever lower prices.

The new dynamic in the marketplace caught the industry by surprise, and the radical adjustment meant
developing and reconfiguring infrastructure to channel the output and seeking out new locations and
opportunities where new forms of demand could be tapped, including LNG exports. Until this point, the
US had only had a small, isolated LNG export facility in Alaska, which started in 1969. The rise in US
gas production has most recently been underpinned by production from the Marcellus and Utica shale
formations in the Appalachian Basin, which has been growing since 2008 and now accounts for around a
third of all US dry natural gas output.

The rise of US LNG

US companies, led by Cheniere Energy, began to convert existing LNG import terminals to produce and export
LNG. In February 2016, the first LNG cargo left Cheniere’s Sabine Pass liquefaction facility in Louisiana for Brazil,
marking the start of the US metamorphosis. US LNG baseload export capacity increased from about 9mt/yr in
2016 to more than 90mt/yr at the end of 2023, according to Global Energy Infrastructure (GEI). During that
time, energy companies built seven large facilities in Texas, Louisiana, Maryland and Georgia. In 2023, US LNG
exports exceeded 84mt/yr to 34 countries and accounted for more than half of US natural gas exports.

Another five projects along the Gulf Coast are already permitted and under construction as of June 2024.
These will nearly double US capacity, increasing it by 79mt/yr, and several additional projects are preparing
to take FID. Three more facilities are being built or planned in Mexico that will receive US gas via pipeline
before it is shipped overseas. The stratospheric rise in US LNG exports meant that in 2023 the US overtook
heavyweights Qatar and Australia, which were both exporting in excess of 75mt/yr.
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A global marketplace

The LNG marketplace was fortunate that the US emerged as a significant and growing exporter when it
did, as the 2000s have been a period of strong LNG demand growth, particularly in Asia. In 2011, Japan’s
reactor disaster at Fukushima led to the country turning away from nuclear energy and increasing its reliance
on gas and coal. Other Asian countries, such as China and South Korea, also looked to more LNG, as they
sought to improve their urban air-quality.

But the surprising shift in demand came from Russia’s invasion of Ukraine in 2022 and Europe’s move to
turn its back on Russian pipeline gas—a traditional, dominant and long-term source of European energy. A
combination of new LNG and demand reduction has helped Europe get through its current energy crisis, to
date. And US LNG has played a key role. The top three importers of US LNG in 2023, according to GIIGNL,
were all European buyers: France, the UK and Spain. And with the drive to cleaner energy forms, LNG has
been in a strong position to take advantage of coal-to-gas switching across both mature and emerging markets
on the path to hitting net zero climate targets.

The price of success

Because of the unpredicted surge in
productivity, average monthly Henry
Hub prices in 2016 plunged to 17-year
lows and gas production companies had
to face a completely different challenge
than when the shale boom started.
Operators looked to both increase
efficiencies and  maintain  capital
discipline.

Shale gas did however present other
advantages. It does not require the long
lead times and upfront capital found in
conventional drilling, which means it
has a lower risk of becoming a stranded
asset. This meant US LNG had a distinct
advantage over other key global suppliers
across the Middle East and Asia and
created greater market flexibility.

The improved supply of global LNG resulting
from US projects lowered prices and whetted
market appetites amid burgeoning energy
consumption, growing industrialisation and
improved economic prosperity. US LNG
was not just competing with other LNG and
pipeline gas suppliers but also providers of
other forms of energy—from cheaper coal to
cleaner nuclear and renewables—a feature
that would become more prominent as the
supply flooded the market.

Image: Adobe Stock
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Now a new question is being asked: will significant pipe and LNG exports cause prices fo rise for domestic
consumers? The abundance of the resource and the efficiencies achieved mean this has not been the case so
far. And certainly there is plenty of anecdotal evidence and data to suggest that is not a likely scenario in the
decades to come, but shifting policies around the energy transition do present an unknown.

A new commodity

The LNG trade was traditionally a market formed of hard-wired, bilateral supply chains, which were priced
against crude oil. The emergence of the US, with its destination-flexible business model, has changed that.
As aresult LNG, has started to become a global commodity in its own right. Indeed, it was US LNG that took
the globalisation of gas to the next level. It has provided flexible supplies and improved spot liquidity and
accelerated the path of LNG from a narrow bilateral traded commodity to a more interconnected efficient
global market where cargoes can go where and when they are most needed at the price someone is willing
to pay. This in turn has resulted in a growth in global export infrastructure that continues to open up new—
and bolster existing—trade and shipping routes.

Overall, USLNG has beeninstrumentalin rewriting the global gas rulebook, accelerated the commodification
of LNG and changed the contours of the energy atlas in barely a decade. These monumental changes
may be just what the world needs if it is to solve the energy questions around security, sustainability and
affordability in the years ahead. e

Image: Copyright © Cheniere Energy 2024
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US LNG EXPORTERS | PROJECTS

PROJECTS OPERATING

1 Calcasieu Pass Venture Global Venture Global (100%) 10.0 18 400 2019 2022 BHGE (PCMR or SCMR) 7,300
2 Cameron ING Sempra Infrastructure | Sempra Infrastructure [Sempra Energy 13.5 3 160 2014 2019 AP C3MR 7,000
(70%), KKR (20%), Abu Dhabi Investment
Authority (10%)] (50.2%), Mitsui (16.6%),
TotalEnergies (16.6%), Mitsubishi (11.6%),
NYK Line (5.0%)
3 Corpus Christi Liquefaction | Cheniere Energy Cheniere Energy, Inc. (100%) 10.0 2 480 2015 2018 CpPOCP 8,800
(CCLT1/2
4 Corpus Christi Liquefaction | Cheniere Energy Cheniere Energy, Inc. (100%) 5.0 1 - 2018 2020 CPOCP 2,800
(CCL) T3
5 Cove Point Berkshire Hathaway Berkshire Hathaway (75%), 53 1 695 2014 2018 AP C3MR 3,600
Brookfield Super-Core Infrastructure
Partners (25%)
6 Elba Liquefaction Project Kinder Morgan Kinder Morgan (51%), 2.5 10 550 2016 2020 Shell MMLS 2,000
Blackstone Credit (49%),
7 Freeport ING T1 Freeport LNG Freeport LNG Development [Freeport LNG 5.1 1 320' 2014 2019 AP C3MR 3,700
Investments (63.5%), JERA (21.9%), Osaka
Gas (10.8%), Japex (3.9%)] (50%),
JERA (25%), Osaka Gas (25%)
8 Freeport LNG T2 Freeport LNG Freeport LNG Development [Freeporf LNG 5.1 1 - 2014 2020 AP C3MR 3,400
Investments (63.5%), JERA (21.9%), Osaka Gas
(10.8%), Japex (3.9%)] (42.4%), IFM (57.6%)
9 Freeport LNG T3 Freeport LNG Freeport LNG Development [Freeport LING 51 1 165 2015 2020 AP C3MR 3,200
Investments (63.5%), JERA (21.9%), Osaka
Gas (10.8%), Japex (3.9%)] (100%)
10 Sabine Pass Liquefaction T1/2 | Cheniere Energy Cheniere Energy Partners, L.P. (100%) 10.0 2 800! 2012 2016 CPOCP 4,800
n Sabine Pass Liquefaction T3/4| Cheniere Energy Cheniere Energy Partners, L.P. (100%) 10.0 2 - 2013 2017 CPOCP 4,700
12 Sabine Pass Liquefaction T5 Cheniere Energy Cheniere Energy Partners, L.P. (100%) 5.0 1 - 2015 2018 CPOCP 3,500
13 Sabine Pass Liquefaction T6 Cheniere Energy Cheniere Energy Partners, L.P. (100%) 5.0 1 - 2019 2021 CPOCP 2,900
FID PROJECTS UNDER CONSTRUCTION
14 Corpus Christi Liquefaction | Cheniere Energy Cheniere Energy, Inc. (100%) 1.5 7 - | 2022 2025 Chart Industries IPSMR Bechtel 6,400
(CCL) Stage Il
15 Golden Pass LNG (Export) | QatarEnergy / QatarEnergy (70%), ExxonMobil (30%) 18.0 3 775" | 2019 2025/26 AP C3MR McDermott, 10,900
ExxonMobil Chiyoda, Zachry
16 Plaquemines LNG Phase | Venture Global LNG | Venture Global LNG (100%) 13.3 24 400 | 2022 2024 BHGE (PCMR or SCMR) | KBR 11,200
17 Plaquemines LNG Phase Il Venture Global LNG | Venture Global LNG (100%) 6.7 12 400 | 2023 2026 BHGE (PCMR or SCMR) | KBR 6,600
18 Port Arthur LNG Phase | Sempra Infrastructure | Sempra Infrastructure [Sempra Energy 13.0 2 320 | 2023 | 2027/28 AP C3MR Bechtel 13,000
(70%), KKR (20%), Abu Dhabi Investment
Authority (10%)], (28%), KKR (42%),
ConocoPhillips (30%)
19 Rio Grande LNG T1-3 NextDecade NextDecade (20.79%), Adnoc (11.7%), 17.6 3 720 | 2023 2027 AP C3MR Bechtel 15,600
GIP (34.42%), GIC (9.85%),
TotalEnergies (16.67%), Mubadala (6.57%)

'This storage capacity was part of a pre-existing regasification terminal and is now used to support liquefaction operations.

B 10 US NG Factbook 2024 edifion

2Capex estimate in year of FID (USD million), this includes all associated project costs including the EPC and owner expenditure. *Capacity
is nominal plant capacity in million tonnes per year, rounded to one decimal place.
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MAJOR PRE-FID PROJECTS

20 Cameron LNG Phase Il

21 Commonwealth ING
22 Corpus Christi Midscale Trains
8&9

23 CP2 LNG Phase |

24 CP2 LNG Phase Il

25 Delfin FING |

26 Delfin FING Il

27 Delfin FLNG IlI

28 Delfin FING IV

29 Driftwood LNG Phase | 2
30 Freeport LNG Train 4

31 Lake Charles LNG

32 New Fortress Energy
Louisiana FLNG

33 Port Arthur LNG Phase Il

34 Rio Grande LNG T4

35 Rio Grande LNG T5

36 Sabine Pass Liquefaction T7-8
37 Texas LNG

US LNG EXPORTERS | PROJECTS

Sempra Infrastructure

Kimmeridge
Cheniere Energy

Venture Global LNG
Venture Global LNG
Delfin Midstream
Delfin Midstream
Delfin Midstream
Delfin Midstream
Woodside Energy
Freeport LNG

Energy Transfer
New Fortress Energy

Sempra Infrastructure

NextDecade

NextDecade

Cheniere Energy
Glenfarne

Sempra Infrastructure [Sempra Energy (70%),
KKR (20%), Abu Dhabi Investment Authority (10%)]
(50.2%), Mitsui (16.6%), TotalEnergies (16.6%),
Mitsubishi (11.6%), NYK Line (5.0%)
Kimmeridge (90%), Commonwealth Projects (10%)
Cheniere Energy, Inc. (100%)

Venture Global LNG (100%)

Venture Global LNG (100%)

Delfin Midstream (100%)

Delfin Midstream (100%)

Delfin Midstream (100%)

Delfin Midstream (100%)

Woodside Energy (100%)

Freeport LNG Development [Freeport ING
Investments (63.5%), JERA (21.9%), Osaka
Gas (10.8%), Japex (3.9%)] (100%)
Energy Transfer (100%)

New Fortress Energy (100%)

Sempra Infrastructure [Sempra Energy (70%),
KKR (20%), Abu Dhabi Investment Authority (10%)]
To be decided. Potential equity:

NextDecade (60%), GIP (22.1%), TotalEnergies (10%),
GIC (4.7%) Mubadala (3.2%)

To be decided. Potential equity:

NextDecade (60%), GIP (22.1%), TotalEnergies (10%),
GIC (4.7%) Mubadala (3.2%)

Cheniere Energy Partners, L.P. (100%)

Glenfarne (100%)

6.0

9.3
3.3

10.0
10.0
3.4
3.4
34
3.4
1.0
51

16.5
2.8
13.0

59

59

14.0
4.0

N O

— 0 — — — — 0 O

160

300

400
400

470

425

480

440
420

AP C3MR

BHGE (PCMR or SCMR)
Chart Industries IPSMR

BHGE (PCMR or SCMR)
BHGE (PCMR or SCMR)
PRICO

PRICO

PRICO

PRICO

Chart Industries IPSMR
AP C3MR

AP C3MR

AP C3MR

AP C3MR

AP C3MR

CPOCP
BHGE (PCMR or SCMR)

'This storage capacity was part of a pre-existing regasification terminal and is now used to support liquefaction operations.
2Capacity is nominal plant capacity in million tonnes per year, rounded to one decimal place.
3Woodside Energy is to acquire Tellurian and Driftwood LNG as announced 22 July 2024.

Additional planned and ongoing debottlenecking/small capacity expansions to US LNG projects are shown below.

Project Name Additional

Capacity Enabled
Sabine Pass Liquefaction 6.0mt/yr
Corpus Christi 1.7mt/yr
Freeport LNG 1.2mt/yr
Cameron ING 1.0mt/yr
Elba Liquefaction Project 0.4mt/yr

Comment

Associated with the Sabine Pass Liquefaction T7-8 expansion
Associated with the Corpus Christi Midscale Trains 8 & 9 expansion

Announced in March 2024

Associated with the Cameron LNG Phase Il expansion

Announced in October 2023

17 additional proposed projects representing more than100mt/yr of capacity are also in development. They have
been excluded from the above list as being less likely to reach final investment decision (FID).

B 2 USING Factbook 2024 edifion
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US LNG EXPORTS | BY PROJECT TO REGION
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US LNG EXPORTS | BY PROJECT TO REGION

Source: U.S. Department of Energy
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US LNG EXPORTS | SALES AND PURCHASE AGREEMENTS (SPA)

UNITED STATES PRIMARY SPA AND TOLLING VOLUMES AND PROJECT CAPACITY BY SPONSOR

Company

Cheniere Energy'
Corpus Chrisfi Liquefaction
Sabine Pass Liquefaction

Venture Global
Calcasieu Pass
Plaquemines

Sempra Infrastructure
Cameron ING
Port Arthur

NextDecade
Rio Grande LNG

Freeport LNG
Freeport ING

Energy Transfer
Lake Charles ING

Berkshire Hathaway
Cove Point

Delfin Midstream
Delfin ING

Kinder Morgan
Elba liquefaction

Kimmeridge
Commonwealth ING

ExxonMobil/QatarEnergy
Golden Pass ING

Woodside Energy’

Driftwood ING

Glenfarne
Texas ING

New Fortress Energy
New Fortress Energy LA FLING

0

mt/yr
10 20 30 40 50 60 70 80

81.5

39.4
50.0

46.5

. Volumes sold under contracts in operation

. Volumes sold under contracts not yet in operation

. Company operating capacity
Company under construction capacity
Company planned capacity

Debottlenecking

UNITED STATES SPA VOLUMES AND PROJECT CAPACITY

3.3 /
mt/yr
134 Volumes sold
under contracts
2.5 in effect
Volumes sold 71.6
2.9 under contracts
not yet in effect
2.5 101.0
9.3
Ungli]cri]:;tes United States
capacity operali'ng
18.0 141.4 capacity
: 92.6
United States
11.0 total capacity
313.2
“0 United States
under construction
capacity
79.2
2.8

Volumes rounded to one decimal place. 'Primary SPA and Tolling agreements, which includes IPM agreements ?Woodside Energy is to

acquire Tellurian and Driftwood LNG as announced 22 July 2024.
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US LNG EXPORTS | SALES AND PURCHASE AGREEMENTS (SPA)

TABLE OF PRIMARY SPA AND TOLLING AGREEMENTS

Calcasieu Pass' Shell 2 FOB Jan-16 Start CP LNG 20 Delfin FLING? Centrica 1 FOB Jul-23 Start FING 1 15
Calcasieu Pass' Edison 1 FOB Sep-17 Start CP LNG 20 Delfin FLNG? Gunvor 0.6 FOB Nov-23 Start FLNG 3 15
Calcasieu Pass' GALP 1 FOB Apr-18 Start CP LNG 20 Delfin FLNG? Chesepeake Energy 0.6 FOB Feb-24 Start FLNG 3 15
Calcasieu Pass' bp 2 FOB May-18 Start CP LNG 20 Elba Liquefaction Facility | Shell 2.5 Tolling Jan-13 2020 20
Calcasieu Pass' Repsol 1 FOB Aug-18 Start CP LNG 20 Freeport LNG JERA 2.3 Tolling Jul-12 2019 20
Calcasieu Pass' Orlen 1.5 FOB Sep-18 Start CP LNG 20 Freeport LNG Osaka Gas 23 Tolling Jul-12 2019 20
Cameron LNG Mitsubishi 4 Tolling May-13 2019 20 Freeport LNG bp 4.4 Tolling Feb-13 2020 20
Cameron LNG Mitsui 4 Tolling May-13 2019 20 Freeport LNG SK E&S 2.2 Tolling Sep-13 2020 20
Cameron LNG TotalEnergies 4 Tolling May-13 2019 20 Freeport LNG TotalEnergies 2.2 Tolling Sep-13 2020 20
Cheniere portfolio® Trafigura 1 FOB Jan-18 2019 15 Lake Charles LNG? ENN 0.9 FOB Mar-22 Start Lake Charles LNG 20
Cheniere portfolio® Petrochina 0.3 FOB/DES Feb-18 2018 25 Lake Charles ING? ENN 1.8 FOB Mar-22 Start Lake Charles LNG 20
Cheniere portfolio® Petrochina 0.9 FOB/DES Feb-18 2023 20 Lake Charles LNG? Gunvor 2 FOB Apr-22 Start Lake Charles LNG 20
Cheniere portfolio® CPC 2 DES Aug-18 2021 25 Lake Charles ING? SK E&S 0.4 FOB Apr-22 Start Lake Charles LNG 18
Cheniere portfolio® Vitol 0.7 FOB Sep-18 2018 15 Lake Charles ING? Shell 21 FOB Aug-22 Start Lake Charles LNG 20
Cheniere portfolio® New Fortress Energy 1 - Sep-18 2021 6 Lake Charles LNG2 China Gas Hongda 0.7 FOB Jun-22 Start Lake Charles LNG 25
Cheniere portfolio® Orlen 1.5 DES Nov-18 2019 24 Plaquemines LNG? Orlen 4 FOB Sep-18 | Start Plaquemines LNG Ph.1 20
Cheniere portfolio® ENN 0.9 FOB Oct-21 2022 13 Plaquemines LNG? EDF 1 FOB Feb-20 | Start Plaquemines LNG Ph.1 20
Cheniere portfolio® Glencore 0.8 FOB Oct-21 2023 13 Plaquemines LNG? Sinopec 2.8 FOB Sep-21 | Start Plaguemines LNG Ph.1 20
Cheniere portfolio® Sinochem 1.8 FOB Nov-21 2022 17.5 Plaquemines LNG? Sinopec 1.2 DPU Sep-21 | Start Plaguemines LNG Ph.1 20
Cheniere portfolio® Foran 0.3 DES Nov-21 2023 20 Plaquemines LNG? CNOOC 2 FOB Dec-21 | Start Plaguemines LNG Ph.1 20
Cheniere portfolio® POSCO 0.4 FOB May-22 2026 20 Plaquemines LNG? Shell 2 FOB Feb-22 | Start Plaquemines LNG Ph.1 20
Cheniere portfolio® Chevron 1 FOB Jun-22 2027 15 Plaquemines LNG? New Forress Energy 1 FOB Mar-22 | Start Plaquemines LNG Ph.2 20
Cheniere portfolio® Equinor 1.8 FOB Jun-22 2026 15 Plaquemines LNG? ExxonMobil 1 FOB Apr-22 | Start Plaquemines LNG Ph.2 20
Cheniere porffolio® Petrochina 1.8 FOB Jul-22 2026 25 Plaquemines LNG? Petronas 1 FOB Apr-22 | Start Plaquemines LNG Ph.2 20
Cheniere portfolio® KOSPO 0.4 DES May-23 2027 20 Plaquemines LNG? Chevron 1 FOB Jun-22 | Start Plaquemines LNG Ph.2 20
Cheniere portfolio® Equinor 1.8 FOB Jun-23 2027 17 Plaquemines LNG? EnBW 1 FOB Jun-22 | Start Plaquemines LNG Ph.2 20
Cheniere portfolio3 ENN 1.8 FOB Jun-23 2026 20 Plaquemines LNG? China Gas Hongda 1 FOB Feb-23 | Start Plaquemines LNG Ph.2 20
Cheniere portfolio? BASF 0.8 FOB Aug-23 2026 18 Plaquemines LNG? Excelerate 0.7 FOB Feb-23 | Start Plaquemines LNG Ph.2 20
Cheniere portfolio® OMV 0.9 DES Nov-23 2029 | Unknown Port Arthur LING? ConocoPhillips 5 FOB Nov-22 Start Port Arthur Ph.1 20
Cheniere porffolio? 3 Foran 0.9 FOB Nov-23 | Start Sabine Pass Liquefaction T8 20 Port Arthur LNG? INEOS 1.4 FOB Nov-22 Start Port Arthur Ph.1 20
Commonwealth LNG? Woodside 2 FOB Sep-22 | Start Commonwealth ING 20 Port Arthur LNG? Engie 0.9 FOB Dec-22 Start Port Arthur Ph.1 15
Commonwealth LNG? Woodside 0.5 FOB Sep-22 | Start Commonwealth LNG 20 Port Arthur LNG? RWE 2.3 FOB Dec-22 Start Port Arthur Ph.1 15
Corpus Christi Liquefaction | Pertamina 1.5 FOB Dec-13 2019 20 Port Arthur LNG? Orlen 1 FOB Jan-23 Start Port Arthur Ph.1 20
Corpus Christi Liquefaction | Endesa 2.3 FOB Apr-14 2019 20 Rio Grande LNG? Shell 2 FOB Mar-19 | Start Rio Grande LNG Ph.1 20
Corpus Christi Liquefaction | Iberdrola 0.8 FOB May-14 2019 20 Rio Grande LNG? Engie 1.8 FOB Apr-22 | Start Rio Grande LNG Ph.1 15
Corpus Christi Liquefaction | Naturgy Energy Gr. 1.5 FOB Jun-14 2020 20 Rio Grande LNG? ENN 2 FOB Apr-22 | Start Rio Grande LNG Ph.1 20
Corpus Christi Liquefaction | Woodside 0.9 FOB Jun-14 2020 20 Rio Grande LNG? Guangdong Energy Gr. 1 DES Jun-22 | Start Rio Grande LNG Ph.1 20
Corpus Christi Liquefaction | EDF 0.8 FOB Jul-14 2020 20 Rio Grande LNG? China Gas Hongda 1 FOB Jul-22 | Start Rio Grande LNG Ph.1 20
Corpus Christi Liquefaction | EDP 0.8 FOB Dec-14 2020 20 Rio Grande LNG? GALP 1 FOB Dec-22 | Start Rio Grande LNG Ph.1 20
Corpus Christi Liquefaction | ENGIE 0.9 FOB Jun-21 2021 20 Rio Grande LNG? Itochu 1 FOB Jan-23 | Start Rio Grande LNG Ph.1 15
Corpus Christi Liquefaction | PTT 1 FOB/DES Jul-22 2026 20 Rio Grande LNG? ExxonMobil 1 FOB Jul-22 | Start Rio Grande LNG Ph.1 20
Cove Point GAIL 2.3 Tolling May-13 2018 20 Rio Grande LNG? TotalEnergies 5.4 FOB Jul-23 | Start Rio Grande LNG Ph.1 20
Cove Point Sumitomo 0.8 Tolling May-13 2018 20 Rio Grande LNG? ADNOC 1.9 FOB May-24 Start Rio Grande LNG T4 20
Cove Point Tokyo Gas 1.4 Tolling May-13 2018 20 Sabine Pass Liquefaction | Shell 5.5 FOB Oct-11 2016 20
CP22 ExxonMobil 1 FOB Mar-22 Start CP2 LNG Ph.1 20 Sabine Pass Liquefaction | Naturgy Energy Gr. 3.5 FOB Nov-11 2017 20
cz New Fortress Energy 1 FOB Mar-22 Start CP2 LNG Ph.1 20 Sabine Pass Liquefaction | GAIL 3.5 FOB Dec-11 2018 20
CP22 Chevron 1 FOB Jun-22 Start CP2 LNG Ph.1 20 Sabine Pass Liquefaction | KOGAS 3.5 FOB Jan-12 2017 20
Cp22 ENBW 1 FOB Jun-22 Start CP2 LNG Ph.1 20 Sabine Pass Liquefaction | TotalEnergies 2 FOB Dec-12 2019 20
CpP22 INPEX 1 FOB Dec-22 Start CP2 LNG Ph.1 20 Sabine Pass Liquefaction | Centrica 1.8 FOB Mar-13 2019 20
Cp22 China Gas Hongda 1 FOB Feb-23 StartCP2 LNG Ph.1 20 Sabine Pass Liquefaction | Petronas 1.1 FOB Dec-18 2024 20
CP22 JERA 1 FOB Apr-23 Start CP2 LNG Ph.1 20 Sabine Pass Liquefaction Chevron 1 FOB Jun-22 2026 16.5
cz SEFE 2.3 FOB Jun-23 Start CP2 LNG Ph.1 20
Delfin FLING? Vitol 0.5 FOB Jul-22 Start FLING 1 15
Delfin FLNG? Hartree 0.6 FOB Apr-23 Start FING 1 20

'Calcasieu Pass is undergoing a lengthy start-up phase and has not yet declared the start of commercial operations. 2Start date of agreement not 3Supply location flexibility, including Corpus Christi Liquefaction and Sabine Pass Liquefaction. Primary SPA and Tolling agreements only.

shown as this relates to the start date of the project named. “See pages 36-37 for definition. This list also excludes Cheniere Energy’s Integrated Production Marketing (IPM) deals. Volumes rounded to

one decimal place. Those in bold are agreements in operation.
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GLOBAL LNG | EXPORTERS MAP

Australia
g - - | Qatar
Operational % o Russian Federation
22.9mt/yr »/ Malaysia
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45.5mt/yr ’:I',ge”,"
7 projects 'geria
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Europe Papua New Guinea
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Planned Under
0.2mt/yr construction
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Operational 4 projects
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157 4mt/yr 16 projects
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North America <>¢
549.8mt/yr Under o Proposed
79 e construction o 8.3mt/yr
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Planned . < 32.0mt/yr
198.5mt/yr O];:)eg::;n::l 2 projects Middle East
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Central & South S
America
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3 projects
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Market

United States

construction
5.0mt/yr

Top 10 LNG exporting markets in 2023
Total exports Installed
2023 (mt)  capacity (mt/yr)® of projects®

84.3 92.6
79.6 83.5
78.2 77.0
31.2 28.3
26.7 30.3
15.6 34.0
13.0 28.8
12.9 219
1.4 10.3
8.3 8.6

*Ranked by GIIGNL trade quantities for 2023. #As listed in the GEI LNG database.

Proposed
Planned 5.4mt/yr
23.3mt/yr 3 projects

5 projects
Under

1 project Asia Pacific
208.8mt/yr
36 projects

US LNG Factbook 2024 edition

Number

14

Operational
175.2mt/yr
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GLOBAL LNG | IMPORTERS MAP

rTop 10 LNG importing markets in 2023 * )
Market Total imports Installed Number
2023 (mt)  capacity (mt/yr)® of terminals®
China 71.2 123.8 31
Japan 66.1 202.8 39
Proposed South Korea 451 1141 7
. 36.8mt/yr India 21.9 47.5 7
W Y 13 projects France 21.8 29.7 5
Ty Taiwan 202 15.5 2
Planned Spain 16.8 49.0 7
50.6mt/yr Netherlands 16.3 17.6 2
14 projects United Kingdom 14.5 37.6 3
Europe Italy 1.8 13.8 4
333.2mt/yr
- 89 projects L *Ranked by GIIGNL trade quantities for 2023. #As listed in the GEI LNG database.

Operational

_ glgm:/ed 225.0mt/yr
M/ 46 projects
1 project

o>

Proposed
North America 114.1mt/yr
25.2mt/yr 30 projects

6 projects
Planned

Operational d }320é p?(r:;:a/c)rlsr
24.7mt/yr Asia Pacific
5 projects 914.2mt/yr
v Under 190 projects
‘ ® A P§°P°59d construction
ﬁ 1.5mt/yr 89.0mt/yr
' 1 project

25 projects
Proposed

Planned 6.5mt/yr

Operational
(;AI::{EZ; 4 prefsic 585.1mt/yr
prel Middle East 105 projects
Under
. 37.5mt/yr
construction 7 oroi
projects
LO'] mt/yr Central & South
rojects : .
prel ;\]n;er:;u Operational Operational
-emt/yr 54.2mt/yr 36.0mt/yr
26 projects 17 projects 6 projects
Proposed
5.0mt/yr Operational
3 projects A1mt/yr
o Operating LNG terminals 2 projects
o Future LNG terminals’
Africa Under
. Existing LNG importing markets 21.4mt/yr construction
Planned 10 projects 1.7mt/yr
. Future LNG importing markets' 10.4mt/yr 1 project
~ 4 projects

'Includes under construction, plannned and proposed projects.
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GLOBAL LNG | QATAR, OMAN AND UNITED ARAB EMIRATES
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GLOBAL LNG | NORTHERN AUSTRALIA
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GLOBAL LNG | WESTERN AUSTRALIA
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GLOBAL LNG | EASTERN AUSTRALIA
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GLOBAL LNG | MALAYSIA AND BRUNEI
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GLOBAL LNG | MOZAMBIQUE AND TANZANIA
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GLOBAL LNG | TRADE MOVEMENTS 2023

" o _ T N S g N'g
Million tonnes g @ 5 @) 2 = S s = 2
g 5 3 = 5 2 4 & S g
2 o - (C] = ®) = o wi 2 s " = 8 [4)
O 2 < 3 bl & ] o ] -g < 9 = 0 -3
§ | g = g o 2 & < £ g g s 4 2 % 3 e
S 2 Z 2 2 2z < > & a 5 % & g
K] o 4 N S £ 2 = 5 - o 2 < g o 5 =) c . s 5 . - g < g
5 » ¢ & 3 § § 2 &£ Tt 5 £ 32 % S ¢ % & & E w g 2 T g & £ G =
Morkets < £ § & & 2 £ 2 2 &8 % 2 & 2 2 2 & 2 6 &6 5 %2 & £ 2 5 3% 3 z
Bangladesh 013 020 - 014 0.07 - 021 075 - - 0.06 007 - - 013 - - - 375 - 375 - 0.06 0.06 0.40 0.40 010 5.20
China 035 - 007 027 014 066 114 263 2434 079 406 679 254 250 41.02 - 565 565 108 1653 0.67 1828 015 040 0.55 317 317 -0.50 71.19
Hong Kong - - - - 0.06 - 007 013 - - - - - - - - - - - 022 - 022 - - - - - - 0.35
India 034 073 039 018 031 037 073 3.05 036 - - - - - 0.36 - 049 0.49 0.88 1092 285 14.65 - 028 028 3.09 3.09 - 21.96
Indonesia - - - - - - 0.01  0.01 053 - 4.04 - - - 4.57 - - - - - - - - - - 0.13 0.13 -0.50 4.19
Japan 0.06 - - 014 013 014 026 073 2761 243 269 1043 380 582 5278 - 0.13 013 219 283 078 580 025 006 031 563 563 070 66.12
Malaysia - - - - - - - - 215 020 - 0.44 - - 279 - - - - - - - - - - - - -0.20 2.60
Pakistan - - - 0.07 - - 038 045 - - 025 - - - 0.25 - - - 007 632 - 6.39 - 0.07 0.07 - - - 715
Philippines 0.07 - - - - - - 0.07 0.06 - - 014 - - 0.20 - - - 014 - 0.06 020 - - - 014 014 - 0.60
Singapore - - - - 021 - - 021 271 - 023 006 - - 3.00 - 0.07 0.07 - 141 - 141 - on 011 038 0.38 -0.40 4.81
South Korea 013 - - 028 034 037 063 175 1074 054 296 619 060 1.58 22.61 - 0.07 0.07 508 867 037 1412 083 - 0.83 5.5 515 0.60 4517
Taiwan - - 0.07 0.07 - - 033 047 814 026 044 065 140 - 10.89 - 0.56 0.56 0.41 555 0.2 6.08 014 - 014 196 196 010 20.16
Thailand 0.08 - - - 027 065 027 127 28 033 045 1.83 - - 542 - - - 063 282 - 345 - 021 021 105 105 020 11.58
Vietnam - - - - - - - - - - 0.08 - - - 0.08 - - - - - - - - - - - - - 0.08
ASIA® 116 093 053 115 1.53 219 4.03 11.52 79.45 4.55 1526 26.60 8.34 9.90 14410 - 697 697 10.48 59.02 485 7435 137 119 256 21.10 2110 0.20 261.16
Belgium 014 020 - 0.08 0.07 - 0.06 0.55 - - - - - - - 007 282 289 - 320 - 320 - - - 1.71 1.71 -0.10 8.26
Croatia - - - - - 012 006 018 - - 0.07 - - - 0.07 - - - 023 - - 0.23 - 0.39 039 110 1.10 - 1.96
Finland 0.07 - - - - - - 0.07 - - - - - - - 029 015 0.44 - - - - - - - 074 074 0.0 1.36
France 320 0.67 064 0.21 - - 045 517 - - - - - - - 0.89 347 436 007 165 - 1.72 028 0.25 0.53 10.06 10.06 - 21.80
Germany - 034 - 0.05 - - - 0.39 - - - - - - - 020 - 0.20 - - 0.06 0.06 - 020 020 414 414 010 5.10
Greece 029 - - 023 - - 0.06 0.58 - - - - - - - 007 059 0.66 - - - - - - - 0.78 0.78 - 2.06
Italy .71 - - 022 013 012 022 240 - - - - - - - - 0.12 012 - 482 - 4.82 - - - 386 3.86 0.60 11.85
Lithuania 0.06 - - - - - 007 013 - - - - - - - 0.91 - 091 - - - - - 0.09 0.09 108 108 -0.10 2.14
Netherlands 019 074 - 013 028 - 020 154 - - - - - - - 0.87 0.72 1.59 - 0.57 - 0.57 007 049 075 197 197 -0.10 16.33
Poland - - 0.07 - - 0.07 - - - - - - - 0.07 - 0.07 - 174 - 174 - 0.07 0.07 269 269 - 4.63
Portugal - - - - - - 1.51 1.51 - - - - - - - - 029 029 - - - - - 019 019 148 148 - 3.46
Spain 143 020 0.28 020 014 - 359 584 - - - - - - - 025 483 508 019 096 - 115 033 038 071 532 532 -1.30 16.81
Turkey 429 - 0.08 093 - 007 036 573 - - - - - - - 019 116 1.35 006 - - 0.06 - 017 017 284 2.84 -1.00 10.09
United Kingdom  0.34  0.61 - 0.21 - - 034 150 - - - - - - - 0.31 - 0.31 - 204 - 2.04 138 040 178 8.8l 8.81 0.10 14.51
EUROPE® 1M.72 276 1.00 226 069 031 692 2566 - - 0.07 - - - 0.07 412 1415 18.27 0.55 1498 0.06 1559 2.06 2.83 4.89 56.58 56.58 -1.70 120.36
Kuwait 0.08 - - - 007 015 087 117 0.07 - - 014 - - 0.21 - 0.07 0.07 034 341 006 3.81 - 013 013 068 068 010 6.14
Jordan - - - - - - - - - - - - - - - - - - 0.06 - - 0.06 - - - 007 007 - 0.13
UAE - - - - - - - - - - - - - - - - - - - 0.66 0.07 073 - - - - - - 0.73
MIDDLE EAST*  0.08 - - - 0.07 015 0.87 117 0.07 - - 014 - - 0.21 - 0.07 0.07 0.40 4.07 013 4.60 - 013 013 075 075 0.10 7.00
Egypt - - - 0.06 - - - 0.06 - - - - - - - - - - - - - - - - - - - -0.05 0.01
AFRICA® - - - 0.06 - - - 0.06 - - - - - - - - - - - - - - - - - - - -0.05 0.01
Argentina 0.04 - - 0.04 0.07 - 006 021 - - - - - - - - - - - 014 - 014 - 010 010 140 140 - 1.85
Brazil 0.04 - - - - - - 0.04 - - - - - - - - 0.06 0.06 - - - - - 002 002 062 062 -010 0.66
Chile - - - 0.03 042 - - 0.45 - - - - - - - - - - - - - - - 1.41 141 062 0.62 - 2.45
Colombia - - - - - - - - - - - - - - - - - - - - - - 0.07 0.07 070 0.70 - 0.77
Dominican Rep. - - - - - - - - - - - - - - - - - - - - - - - 014 014 151 1.51 - 1.66
El Salvador - - - - 0.06 - - 0.06 0.04 - - - - - 0.04 - - - - - - - 013 024 037 003 0.03 - 0.50
Jamaica - - - 0.04 - - 076 0.80 - - - - - - - 0.04 - 0.04 - - - - - 034 034 027 027 -030 1.09
Panama - - - - - - - - - - - - - - - - - - - - - - - - - 0.43 0.43 - 0.43
Puerto Rico - - - - - - 0.30 0.30 - - - - - - - - - - - - - - - 049 049 - - 0.90 1.72
C. & S AMERICA® 0.08 - - o 055 - 112 1.86 0.04 - - - - - 0.04 0.04 0.06 010 - 014 - 014 013 281 294 558 558 0.50 1.13
Canada - - - - - - - - - - - - - - - - - - - - - - 0.07 010 017 - - - 0.18
Mexico - - - - - - - - - - 025 - - - 0.25 - - - - - - - 0.06 - 0.06 0.32 0.32 - 0.63
United States - - - - - - 0.03 0.03 - - - - - - - 0.04 - 0.04 - - - - - 033 033 014 014 -027 0.27
N. AMERICA® - - - - - - 0.03 0.03 - - 0.25 - - - 0.25 0.04 - 0.04 - - - - 013 043 0.56 0.46 046 -0.27 1.08
NETEXPORTS 13.03 370 153 3.57 283 2.66 1297 4029 79.56 455 1559 2675 835 9.90 14470 439 2146 2585 1143 7822 504 9469 369 766 11358453 8453 00 [40l42 |
Global trade movements matrix has been produced using the figures published in the GIIGNL Annual Report 2024 edition (pp12-13) 'Gross LNG import from. 2Net re-export if negative. *Of which main importing countries, full matrix available on GIIGNL website.

and IGU World LNG Report 2024 edition (pp32-33).
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SHIPPING | DISTANCES

4 JAPAN - Hiaashi Ohaishi N UNITED STATES - Sabine Pass
- nigashi Uhgishima Destination Nautical ~ Days Example
Destination Nautical  Days Example miles terminal
miles terminal Ching’ 10,081 255  Shanghai The map illustrates examples of international LNG trade routes
Ausl"""_“ 4292 105 Df’mr'e’ Japan' 9,201 232  Higashi Ohgishima including distances and days shipping.
Malaysia 3,073 75 Bintulu. South Korea! 9998 252  Incheon
Russian Fed. 1,008 2.5 Sakhalin France 5099 125 Fos-sur-Mer
United States 9296 235 Sabine Pass ) Netherlands 4,173 10.2 Gate, Maasvlakte
e - N Spain 3,434 8.4 Cartagena FRANCE - Fos-sur-Mer QATAR - Ras Laffan
CHINA - Shanghai United Kingdom 3,775 9.3 Milford Haven Destination Nautical  Days Example Destination Nautical ~ Days Example
Destination Navutical  Days Example miles terminal miles terminal
’ miles termiljlal UNITED STATES - Sabine Pass via Cape of Good Hope United States 5,099 12.5 Sabine Pass China 6,807 16.7 Shanghai
I 3,802 9.3 Dampier Destination Nautical  Days Example India 1,605 3.9 Hazira
Malaysia 2,004 4.9 Bintulu miles terminal Pakistan 926 2.3 Port Qasim
Russian Fed. 1,705 4.2 Sakhalin China 15.098 381 Shanghai South Korea 7,332 18.0 Incheon
\Qalar 6,807 167 Ras Laffon ) Japan 15,754 39.7 Higashi Ohgishima . Rotterdam Belgziumz 7176 18.7 Zeebrugge
South Korea 15416 389  Incheon Milford Haven Italy 5,083 125 la Spezia
Zeebrugge United Kingdom? 6,811 16.7  Milford Haven
Sakhalin UNITED STATES - Sabine Pass via Cape Horn .
Destination Nautical Days  Example Fos_ gl@ Spezia
miles terminal
Incheon China 17,248 435 Shanghai
Japan 16,746 42.3 Higashi Ohgishima ATLANTIC OCEAN
ﬁ igashi Ohgishima South Korea 17,402 439 Incheon artagend
Shanghai g% - A\
g A ® . oe Sabine Pass Suez Cdnal Ras Laffa
o ®e, - US-Asia Pacific Port Qasim
(] .
° o®e via Cape of .
e e %0, P Hazira
PACIFIC OCEAN ° . * o ° e GoodHope
® e . e O
SOUTH KOREA - Incheon Panama Canal [ 2y .
P . [
Destination Nauh’cal Days Exan.1p|e ° . ° ° Bonny Island
miles terminal o °
® " Bintulu Australia 4,001 9.8 Dampier L L O »
: Malaysia 2,530 6.2 Bintulu L] ° :
Qatar 7,332 18.0 Ras Laffan o
(] ' INDIAN OCEAN °
® United States 10,110 255 Sabine Pass ° NIG.ERIA.‘ - Bonny ISIGH.d °
° Destination Navutical  Days Example °
o miles terminal ~©
o China 10,088 250  Shanghai &
MALAYSIA - Bintulu . Japan 10,744 27.0 Higashi Ohgishima e
Destination Nautical ~ Days Example Spain 3,885 9.5 Cartagena O
Dampier miles terminal ° L ~ °®
Japan 2,506 6.3 Higashi Ohgishima ° ° ° °
China 1,877 47  Shanghai . ° o Fo O
L]
South Korea 2,233 56 Incheon . ° ° Cape of - [}
q o Good Hope
- ° ® US-Asia Pacific ® P 5°
AUSTRALIA - Dampier [} ia C H .. - °
Destination Nautical ~ Days Example O o NACHSR Lk ®seoo®®
miles terminal ° °
Japan 3,738 9.4 Higashi Ohgishima ° Data shown is an illustrative indication of trade routes. Days based on vessel max speed of 16.5 knots.
China 3,804 9.3 Shanghai ° L4 Destinations based upon 2022 international gas trade by LNG tanker. Distance are one way. Distances
South Korea 4,003 0.8 Incheon ° and time calculated using Dataloy Distance Table and Sea-distances.org. Shipping routes go via the
O Cape o most direct passage at a constant speed unless stated. Routes may include the Suez and Panama
'via Panama Canal.?via Suez Canal. © H°;“ ° canals. Additional time may occur whilst transiting the canals.
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SHIPPING | VESSELS

LNG vessels, also known as LNG carriers, tankers, or
ships, are specially designed ships built to transport
liquefied natural gas (LNG) across oceans. LNG vessels
carry the natural gas in a liquefied form, which is achieved
by cooling it down to a cryogenic temperature of around
-163°C (-260°F). At this extremely low temperature,
natural gas shrinks to about 1/600th of its original
volume, making it much more efficient to transport by ship.

LNG is not carried under pressure. It's the exceptional
insulation of the tanks that keeps the LNG cold, even
though a small amount continuously boils off. This boil-off
gas (BOG) is often captured and used as fuel, reducing
reliance on conventional fuel sources. Notably, LNG
shipping boasts an exemplary safety record.

Conventional | Moss 274-299 47-52 26 1 125-182 116
Conventional | Membrane 215-299 33-49 26 1 65-180 529
Conventional | SPB 195-299 30-49 26 9.5 89-165 5
Q-Flex! Membrane 315 50 27 12 210-217 31
Q-Max! Membrane 345 53.8 27 12 263-266 14

695
Floating Storage and 290 49 27 1-12 125-170 45
Regasification Units*

Sources: Wood Mackenzie Lens Gas and LNG, Gibson Shipbrokers, International Gas Union (IGU)

Table excludes small-scale LNG vessels. 'Q stands for Qatar, the only LNG supplier so-far to utilise these two larger ship sizes.
*FSRUs are multi-function vessels, which combine LNG storage and built-in regasification systems onboard a ship or barge.

Cargo Containment System:
There are three main types of cargo containment systems
used in modern fully refrigerated LNG carriers:

Moss Type: This design uses self-supporting, spherical
tanks made of nickel steel. Each tank is independent
and can expand and contract due to temperature
changes. This design offers good durability but requires
more deck space.

Membrane Type: This uses a thin, flexible, insulated
membrane liner within the hull of the ship. The
membrane is contained by the primary and secondary
steel containment barriers. This design is lighter and
more efficient but requires a complex construction
process.

Self-supporting Prismatic Shape IMO Type B (SPB):
This newer design utilises self-supporting, prismatic
tanks with a rectangular or triangular shape, striking a
good balance between efficiency and space utilization
compared to Moss and Membrane types. However,
this increased complexity necessitates more material,
resulting in potentially higher costs.
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Additional factors to consider for LNG vessels:

Size: Modern LNG carriers range from smaller coastal
carriers with capacities around 20,000 cubic meters
to Q-Max carriers exceeding 260,000 cubic mefers.

Re-liquefaction systems: Some LNG carriers are
equipped with re-liquefaction plants to capture
and reuse BOG during transport, maximising cargo
delivery.
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SHIPPING | VESSELS CONVERSION TABLE

FRSU, or Floating Regasification Storage Unit, refers to water-based LNG storage and regasification technologies Units
designed to receive, store and regasify liquefied natural gas (LNG). Mooring systems are crucial for keeping these vessels
safely positioned and this low-cost option works best in the following: 1 metric tonne = 2204.62lb

1 kilolitre = 6.2898 barrels

1 kilocalorie (kcal) = 4.187 kJ = 3.968 Bty

1 Kilojoule (kJ) =0.239 kcal = 0.948 Btu

1 British thermal unit (Btu) = 0.252 kcal = 1.055 kJ

-_— e - - = Single berth FSRU: LNG ships can moor 1 kilowatt-hour (kWh) = 860 kcal = 3,600 kJ = 3,412 Bty
= T " alongside the FRSU and offload LNG for
regasification and then supply directly into a
~ pipeline. The low-cost option: works best in Natural Gas (NG) and Liquefied Natural Gas (LNG)
FSRU protected harbours or near-shore with water
|||| depths of 15-30 meters and mild weather To
conditions. billion cubic billion cubic  million tonnes  million tonnes trillion British million barrels
metres NG feet NG oil equivalent LNG thermal units ~ oil equivalent
(bn cm NG) (bcf NG) (mtoe) (mt LNG) (trillion Btu) (mboe)
multiply by
From
Single Point Mooring FSRU: weather-varing 1 billion cubic metres NG 1 35.3 0.9 0.73 36 6.29
-_ B B B solufions often allow the highest availability 1 billion cubic feet NG 0.028 1 0.026 0.021 1.03 0.18
™ 5 e == e== © for offshore ship-to-ship transfer. There are 1 million tonnes oil equivalent 1.1 39.2 1 0.805 40.4 7.33
numerous mooring options, depending on site 1 million tonnes ING 1.38 487 1.23 1 52 8.68
. FSRU conditions. Most have been fried and tested in 1 trillion Briish thermal units 0.028 098 0.025 0.02 1 017
the offshore ol industry. Some specific solutions 1 million barrels oil equivalent 0.16 5.61 0.14 0.12 58 1
include mooring towers, yokes and turrets
(internal or external to the FSRU).
Conversion factors for Trinidad and Nigeria at different heating values
~ Cross-dock FSRU: segregated berths for
™ FSRU LNG ships and FSRUs provide flexibility and
|||| improved availability. Spacious ‘sea island’ 1 MMBtu = 970 & 900 is equivalent to 1,030 and 1,110 Btu/scf, respectively
concepts can be created to enable a flexible,
Il" offshore operation: this allows for adding more Trinidad (LNG)
A N A A A . .
- —_— s _ === vaporiser copccny.ond further berths for a 1,045 Btu/ scf mt/yr bem/yr mmscf/d dtherm/d mmBtu/yr cm/yr
Floating Storage Unit (FSU) or another FSRU. 1 mi/yr 1 1.42 37 143,569 52,402,699 2,315,606
1 bem/yr 0.7 1 97 101,037 36,878,517 1,629,613
100 mmscf/d 0.73 1.03 100 104,385 38,100,649 1,683,617
100,000 dtherm,/d 07 099 9 100,000 36,500,000 1,612,886
100,000,000 mmBtu/yr 191 2.71 262 273,973 100,000,000 4,418,867
Floating liquefied natural gas [FLNG] refers to water-based LNG operations employing technologies designed to 1,000,000 cm/yr 0.43 0.64 57 61,997 22,630,235 1,000,000

enable the development of offshore natural gas resources. Floating above an offshore natural gasfield or moored near-
shore at a jetty or berth with a breakwater, the FLNG facility produces, liquifies, stores and transfers LNG (and potentially

LPG and condensate) at sea before carriers ship it directly to markets. e Nigeria (LNG)
1,106 Btu/ scf mt/yr bem/yr mmscf/d dtherm/d mmBtu/yr cm/yr
1 mt/yr 1 1.33 29 142,204 51,904,518 2,209,050
I 1 bem/yr 0.75 1 97 107,002 39,055,776 1,662,209
100 mmscf/d 0.78 1.03 100 110,547 40,349,739 1,717,280
100,000 dtherm/d 0.7 0.93 90 100,000 36,500,000 1,553,435

— 100,000,000 mmBtu/yr 1.93 2.56 247 273,973 100,000,000 4,255,987
1,000,000 cm/yr 0.43 0.57 57 64,372 23,496,312 1,000,000
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GLOSSARY OF TERMS

Annual contract quantity
The annual delivery quantity contracted for during each
contract year as specified in a gas sales or LNG confract.
It may be expressed either as a standalone number or as
a multiple of the daily contract quantity.

Annual delivery programme (ADP)

A document agreed by buyers and sellers setting out
the quantities and timing of LNG cargoes for the coming
contract year. For an ex-ship sale, the ADP deals with
the dates on which ships will deliver LNG to terminals.
For a free on board (FOB) sale, the ADP covers the
dates of arrival of the buyers’ ships at an LNG plant. The
ADP provides a basis for decisions on how buyers and
sellers will operate their facilities during the year. Usually,
procedures adopted to develop the ADP are agreed on in
the sales and purchase agreement (SPA).

Arbitrage
The purchase and sale of an asset in order to profit from
a difference in its price, usually on different exchanges or
marketplaces. Where appropriate infrastructure exists,
LNG offers the opportunity for price arbitrage between
different gas markets.

Articles of agreement
The document containing all particulars relating to the terms
of agreement between the Master of the LNG vessel and the
crew. Sometimes called ship’s arficles or shipping articles.

Baseload (LNG)
A baseload LNG plant is one capable of sustained
liquefaction or regasification, often on a large scale.

British thermal unit (Btu)
An energy unit; the quantity of heat necessary fo raise
the temperature of one pound-mass of water one degree
Fahrenheit from 58.5°F to 59.5°F under a standard
pressure of 30 inches of mercury at 32°F.

Calorific value
The quantity of heat produced by the complete
combustion of a fuel. This can be measured dry or
saturated with water vapour, net or gross. The general
convention is dry and gross.

Compressed natural gas (CNG)
Natural gas that has been compressed under high pressures
(typically between 3,000 and 3,600 psi) and held in a
container. It expands when released for use as a fuel.

Conventional gas
1) Usually refers to gas reserves that are the easiest to
access with exisfing technology. Most gas produced to
date is conventional gas, although an increasing amount of
unconventional gas is now also being produced;
2) The term conventional gas may also refer to naturally
occurring gas to distinguish it from synthefically produced gas.
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Cost of development/boe (COD)
The unit cost ($/boe) required to develop a project.
Calculated by taking the total unescalated net
development investment including seismic, technical data,
drilling and completion costs, and costs of incremental
surface facilities divided by incremental net proved
developed reserves.

Cubic feet per day (cf/d)
At standard conditions, the number of cubic feet of
natural gas produced from a well over a 24-hour period,
normally an average figure from a longer period of time.
May be expressed as mcf/d = thousand cubic feet per
day; mmcf/d = million cubic feet per day; bcf/d = billion
cubic feet per day; or tcf/d = rillion cubic feet per day.

Destination Ex-Ship (DES)
Seller delivers the LNG to the buyer’s designated port,
with all transportation costs and risks borne by the seller.
See sale and purchase agreement (SPA).

Department of Energy (DOE)
Standing for the United States Department of Energy. This
department is responsible for overseeing energy policy
and research in the United States.

Delivered at Place Unloaded (DPU)

Replacing Delivered at Terminal (DAT), with additional
requirements for the seller to unload the goods from the
arriving means of transport. An LNG producer procures
natural gas feedstock, transports it to the terminal,
completes the liquefaction process, charters vessels and
delivers LNG to a customer’s specified receiving terminal.
See sale and purchase agreement (SPA).

Engineering, procurement & construction (EPC) contract

A legal agreement setting out the terms for all activities
required to build a facility to the point that it is ready to
undergo preparations for operations as designed.
The final phase in the development of the export
portion of the LNG chain that defines the terms under
which the detailed design, procurement, construction
and commissioning of the facilities will be conducted.
Greenfield LNG project development, particularly where
this also includes an upstream component, entails a wide
variety of design, engineering, fabrication and construction
work far beyond the capabilities of a single contractor.
Therefore, an LNG project developer divides the work into
a number of segments, each one being the subject of an
EPC contract. For example, separate EPC contracts are
executed for construction of onshore LNG plant and related
infrastructure, for the offshore production facilities and for
the pipeline from the offshore location to the plant site. See
front-end engineering and design (FEED) contract.

Fracturing (fracking)
Refers to a method used by producers to extract more gas
from a well by opening up rock formations using hydraulic
or explosive force. Advanced fracturing techniques are

enhancing producers’ ability to find and recover natural
gas, as well as extending the longevity of older wells.

Front-end engineering and design (FEED) contract
A legal agreement setfing out the terms for all activities
required to define the design of a facility to a level
of definition necessary for the starting point of an
engineering, procurement & construction (EPC) contract.
Generally, the second phase for the development of the
export facilities in the LNG chain, which provides greater
definition than the prior conceptual design phase. In an
LNG project, the most important function of the FEED
contract is to provide the maximum possible definition
for the work to be performed by the EPC contractor. This
enables potential EPC contractors to submit bids on a
lump-sum basis, with the least possibility that the contract
cost will change through undefined work or through claims
for unanticipated changes in the work. Clear definition
of contract costs is important not only for cost control
purposes, but also for purposes of project financing—-LNG
project lenders will normally limit their lending commitment
to a specific percentage of forecast project costs, and cost
overruns will have to be covered by the borrower’s equity
investment.

Federal Energy Regulatory Commission (FERC)
The chief energy regulatory body of the US government.
Responsible for regulating LNG facilities in the US. FERC is
considered an independent regulatory agency
responsible primarily to Congress, but is housed in the US
Department of Energy.

Free-on-board (FOB) contract

Under an LNG FOB contract, the buyer lifts the LNG from
the liquefaction plant and is responsible for transporting
the LNG to the receiving terminal. The buyer is responsible
for the shipping, either owning the LNG ships or chartering
them from a shipowner. In an FOB contract, the seller
requires assurance that the shipping protocols provide a
safe and reliable off-take for the LNG to prevent disruption
to the sales and purchase agreement (SPA). See sales and
purchase agreement (SPA).

Henry Hub

The most widely used reference point for gas price setting
in the US. Itis based on the price of gas at the Henry Hub
physical interconnection between nine interstate and
four intrastate gas pipelines in Louisiana. The New York
Mercantile Exchange (NYMEX) uses Henry Hub as the
notional delivery point for its gas futures contracts, which
sets the benchmark gas price in the US Gulf.

Liquefaction plant
Facility that converts natural gas (gaseous at normal
temperatures and pressure) to liquefied natural gas.

Midstream activities
The activities thatlie between the Upstream and Downstream
sections of the gas supply chain. The term is not well defined
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and may be used include elements that also fall into the
other two categories, such as natural gas processing.

mt/yr

Million tonnes per year/per annum.

Net gas
Total produced natural gas times net working interest in
natural gas production.

Regasification plant
A plant that accepts deliveries of liquefied natural gas and
vaporises it back to its gaseous form by applying heat so
that the gas can be delivered into a pipeline system.

Sales and purchase agreement (SPA)
A definitive contract between a seller and buyer for the
sale and purchase of a quantity of natural gas or LNG
for delivery during a specified period at a specified price.
See annual delivery programme (ADP).

Tolling Agreement

An agreement whereby one party owns (and bears
the risks on) the inputs to and outputs from a process, as
well as the rights to a portion of the process capacity (the
tollee). Another party agrees to operate the process or
facility and charges a tolling fee per unit of input that is
transformed, or per unit of capacity to which rights are
granted (the toller). Under an NG liquefaction tolling
agreement, one company sends a volume of feed gas fo a
liquefaction facility, wherein the gas is liquefied in return for
a preestablished tolling charge.

Tonne, metric
A metric tonne equals 1,000 kilograms or 2,204.6
pounds. The capacity of an LNG baseload plant is
typically expressed in tonnes and the unit capital costs for
producing LNG are expressed as $/tonne.

Train (liquefaction)
An independent unit for gas liquefaction. An LNG plant
may comprise one or more train.

Unconventional gas
Natural gas that cannot be produced using the longest-
established technologies. Much of it has only recently
become viable to produce, due to either technological
improvements or, in some places, higher gas prices that
make the use of higher-cost production techniques feasible.
Examples include shale gas and coalbed methane.
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