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Project announcements all sectors in 2022 Quantity of projects announced in 2022 (excluding T&D)
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WHAT’S HAPPENED IN 2023 SO FAR By | oo

Project announcements all sectors in 2023 Quantity of projects announced in 2023 (excluding T&D)
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Number of projects announced 2017 - Number of projects announced 2017 - Number of projects announced 2017 -
6 March 2023 (Solar PV) 6 March 2023 (Onshore Wind) 6 March 2023 (Offshore Wind)
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ENERGY PROJECT REVIEW - ENERGY

TRANSITION

Number of projects announced 2017 - Number of projects announced 2017 -
6 March 2023 (Energy Storage) 6 March 2023 (Hydrogen)
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Number of projects announced 2017 -
6 March 2023 (Carbon Capture)
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Number of projects announced 2017 - Number of projects announced 2017 - Number of project FIDs announced
6 March 2023 (Oil & Gas) 6 March 2023 (clean fuels) 2016 - 6 March 2023 (O&G)
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Estimated CAPEX ($million) on projects based on

Strong industry rebound seen with contractors retrenching into O&G commissioning date up to 2028

due to higher profit margins; however short to medium term outlook is

uncertain 900,000
Key themes post-Covid = 1) Gas, gas, gas, 2) Energy security, 3) Climate 800,000
change, and 4) Supply chain crunch

700,000
Continued move towards cross-sector coupling and opportunities for
the decarbonisation and optimisation of the industry 000,000
— Offshore electrification 90,000
— Re-use of offshore structures ’
— CCUS and blue hydrogen
400,000
Operators are continuing to heavily restrategise towards renewables 200,000
and clean tech; but are now openly coming out in support of spend on '
their oil and gas assets 200,000
Helped by record profits e.g. Saudi Aramco $161 billion for 2022, 100,000

operators will continue to invest in hydrocarbons, following years of
perceived under investment
2023 2024 2025 2026 2027 2028

Downstream Midstream Upstream

Source: EICDataStream
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LNG Liquefaction capacity (mtpa) due online up to 2028 Regas capacity (mtpa) additions by start-up year
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PROJECT OPPORTUNITIES - OIL & GAS

Idd al-Shargi North Dome (ISND)

Offshore Oil Field, Phase 5 FITET i LS

Cedar 1 FLNG Project Liquefaction Plant
Operator: Haislz First Mation
Project Stage: FEED
Value: 33,000 million
Startup Year: 2027

Core Bay du Nord (Core BdN)

Operator: Equinor
Project Stage: FEED
Value: 8,550 million
Startup Year: 2029

Operator: QatarEnargy
Project Stage: EFC
Value: 31,000 millicn
Startup Year: 2024

Operator: ADMOC LNG
Project Stage: EPC
Value: 32,000 millicn
Startup Year: Z027

Elk-Antelope LNG Ligquefaction
Ras Laffan - Qatargas - NFE - LNG Project (Papua LNG)

Liguefaction Trains Expansion 2 Operator: ExxonMabi

Project Stage: Pre-FEED
Value: $8,000 million

® Dperator: Qatargas

o et oo Kelidang Cluster Project
Y roject Stage:

Trenton Gas-to-Liquids
Complex (Phase 1)

Operator: Cerilon

L]
Trion Offshore Qil Field

Operator: Woodside Petroleum
Project Stage: EPC
Value: 32,000 million

Value: $15.000 million
Startup Year: 2022

Operator: Petronaz (Petraliam
Masional Berhad)

Project Stage: FEED

Value: 3800 millicn

Startup Year: 2025

Startup Year: 2027

Startup Year: 2026 ’.
Project Stage: EFC [ ]

Value: 32,200 million L
Startup Year: 2025 [ ]

- L ]
Uaru Oil Field

Operator: ExxonMobi .

Project Stage: FEED Greater Tortue-Ahmeyim

Value: $12,500 million Phase 2 ®
Startup Year: 2026

Ras Al Khair - Crude Qil-To- ®
Chemicals (COTC) Complex

Project Stage: Conceptual Design Operator: SABIC (Saudi Basic Industries
Value: $800 million Corporation]
[ ] Startup Year: 2027 ® Project Stage: Feasibility
Value: $20,000 million
Startup Year: 2029

Operator: EF

Block 53 Field Development Project

Operator: TotalEnergies
Project Stage: Pre-FEED
Value: $10.000 million
Startup Year: 2027

Safaniya, Zuluf, Berri, Marjan, Hasbah,
Ribyan, Qatif and Abu Safah Fields -
Brownfield Development - Long Term
Agreement (LTA) Programme

Buzios Oil Field (Phase
10 - P-82 FPSQ)

Operator: Fetrobras
Project Stage: EPC
Value: 34,500 million
Startup Year: 2028

Jonker-1X Oil Discovery
Tanzania LNG Liguefaction Plant
-3
LI rE S Operator: Shel Operator: Saudi Aramzo
Project Stage: Pre-FEED
Value: 330,000 million

Startup Year: 2022

Project Stage: Exploration
Value: $200 million
Startup Year: 2026

Project Stage: EPC
Value: 38,000 million
Startup Year: 2024

Source: EICDataStream
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2023 AND BEYOND - HYDROGEN ELe

* Growth being driven by government targets, policies and ambition Number of projects under development - Top 15 countries

. . . 80
* Major regional markets include:

* EU - driven by the Green Recovery Plan. Hydrogen Strategy
targets 2x40GW of electrolyser capacity to be installed by
2030; 40GW within the EU and another 40GW in Ukraine and
North Africa

« UK - 10GW of clean hydrogen capacity by 2030.

* North America - Public vs private funding in the USA; has led

to $8 billion worth of funding available for four clean regional
hubs. US IRA - Up to $3/kg tax credit. Hydrogen in Canada is 40
expected to account for 30% of the total demand in 2050.
+ Australia - Main aim to become major exporter of H2 by 30
2030, and to achieve production at under AUD$2/kg. The
adoption of Hydrogen Hubs appears to be key, AUD$464 20
million has been committed to fund seven hubs for early-stage I I

70
60

50

developments 10
« Middle East - Saudi Arabia - Become the world’s leading I I
producer and exporter of clean hydrogen, 4 mtpa by 2035. 0
S A Q/ X 'b N (JQ’ N
UAE - To own a 25% share of global export market by 2030. 0‘;@ Q}\ N & S @Q 0&6 @ & & & & booe:v
Oman - 10GW by 2030. v é,;%‘ © Q &

« Markets for demand need to be developed. W Green MBlue

Source: EICDataStream
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Maasvlakte Green Hydrogen Project HyVal Castellon Green Hydrogen . .
ydrog ] y y Hyrasia One - Green Hydrogen Project
: Cluster
5 - Operator: Uniper
Point Tupper Clean Energy Project - i ) Operator: Svevind Holding A5
(Phase 1:I Project Stage: EPC Operator: EP e —
Value: $100 million Project Stage: Feasibility 1 ge: ) ty
Operator: EverWind Fuels LLC Startup Year: 2025 Value: 52,130 million :E ll:tE. 533.0022132:1
CAP EX m ri n f r Project Stage: EPC Startup Year: 2027 tartup Year: 20
CO pa SO O WValue: 51.000 million

Startup Year: 2025

commercial scale H2 projects Egypt Green Hydrogen 1GW - AMEA
proposed globally o

[ ] a e Operator: Amea Power Limited
Project Stage: Feasibility
L] e Value: $1,000 million
Alberta Blue Ammonia Project . Startup Year: 2027
Operator: ltochu Corporation
Project Stage: Pre-FEED . ®
WValue: 31,300 milian Green Hydrogen Production Facility -
Startup Year: 027 ° L NEOM and ACWA Power
HyMNet North West (Ellesmere Port °
Blue Hydrc-gen PFD]EC‘I:I Operator: ACWA Power
Project Stage: EFC
Operator: Wartzx Hydragen Value: 58,700 million
Project Stage: FEED Startup Year: 2025
Value: 3200 million
Startup Year: Z025
H20man Project
Baytown Blue Hydrogen Project Ascension Clean Energy (ACE) Operator: OQ
Operator: ExxonMobi Operator: Clean Hydrogen Works Project Stage: Feasibility
Project Stage: FEED Project Stage: Concaptuzl Deszign Value: 37,000 millicn
Value: $2,000 million Value: 37,500 million Startup Year: 2027
Startup Year: 2023 Startup Year: 2027 L ]

Tsau Khaeb National Park - Green
Hydrogen Project

Gente Grande Green Ammonia Project
Operator: Hyphen Hydrogen Energy
Project Stage: Feasibility

Value: 30,400 millign

Startup Year: 2028

Operator: Transitional Energy Group (TEG)
Project Stage: Feasibility
Value: 34,000 million

. Startup Year: Z026

Source: EICDataStream



2023 AND BEYOND - CARBON CAPTURE

« Growing support globally for the technology

£20 billion government support in the UK
US IRA - 45Q tax credit, will incentivise the use of
carbon capture. Increased credit values with the aim

of using CCS as a solution for hard to abate industries.

Saudi SGI ambition to capture 44 mtpa by 2035

EU - CCUS Strategic Energy Technology (SET)-Plan.
EU Innovation Fund $10 billion of support over 10
years.

*  When will the projects happen?

Some of the ‘new’ waive of projects are already under
construction. E.g. Norway

FID'’s for UK projects have slipped to Q1 2024, but
projects ready to break ground. RfQ’s expected in the
2nd half of the year.

« UK has the potential to be a world leader.....and already is
in the engineering aspect.
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Number of projects under development - Top 15 countries

Carbon Capture & Storage (CCS)
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Carbon Capture Utilisation & Storage (CCUS)

Source: EICDataStream
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HyNet North West (CCUS NoordKaap CCS Project FlagshipONE CCU Plant
Development)

Operator: Neptuns Energy Operator: Brsted
Operator: Progressive Energy Lid Project Stage: Feasibility Project Stage: FEED
Project Stage: Fre-FEED Value: $300 million Value: $50 million Abu Dhabi Carbon Capture & Storage
Value: $6,000 million Startup Year: 2028 Startup Year: 2025 (CCS) Project - Mussafah - Al Reyadah
Startup Year: 2025 CCUS Plant - Expansion
Operator: Al Reyadah
pe Jubail Industrial City CCS Hub Project Stage: FEED
V Net Zero Humber Cluster ' Value: $1,000 million
[ ] Operator: Saudi Aramco
Operator: Harbour Enargy . Project Stage: Feasibilty Startup Year: 2030
[ ] Project Stage: Fre-FEED .. " Value: 54,500 million
Value: 5500 million Startup Year: 2027
Startup Year: 2027
P Kasawari Phase 2: Carbon Capture
and Utilisation Project
Pathways Alliance CCS Columbus CCU Project
P rCIj ect [ Wallonia Operator: Petrenas (Petroliam Masional Berhad)
Project Stage: FEED
Operator: Fathways Allisnce Operator: Carmeusa ® WValue: $300 millien
Project Stage: FEED Project Stage: Feasibility [ ] Startup Year: 2025
Value: 318,500 million Value: 5320 million
Startup Year: 2028 Startup Year: 2025 (]
Klemetsrud EfW Plant - Carbon
Capture Storage (CCS) Project
Alicante Cement Plant CCU & e [ | B 5 [ ]

Project Stage: EFC

Permian Basin Direct Air ) o CelreE i iR Arthit Offshore Gas Field - Carbon
Project Stage: Feasibility Startup Year: 2025

Capture Project (DAC-1) Value: 5200 milion Capture and Storage Project
Operator: 1PoiniFive Startup Year: 2028
Project Stage: EFC

Operator: Cemeax

Operator: PTT E=ploration and Production

(PTTEF)
Value: 3500 million Project Stage: Pre-FEED
Startup Year: 2024 Prgiect Greensand - Carbon Value: $500 million
Danish North Sea Carbon Storage Capture and Storage Startup Year: 2028
TotalEnergies
Operator: INEOS Qil & Gas Denmark
Operator: TotalEnergies Project Stage: Feasibility
Project Stage: Faasibility Value: 5400 millian L ]
Value: 5700 million Startup Year: 2025 South East Australia Carbon Capture

Startup Year: 2027 and Storage Hub

Operator: ExsionMobil
Project Stage: Feasibility
Value: 5400 million
Startup Year: 2025

Source: EICDataStream



2023 AND BEYOND - CLEAN FUELS

«  Growing demand for SAF - not just from bio, residual waste
can also be used
«  Government support

Jet Zero strategy UK - July 2022. Delivering Net Zero
aviation by 2050. £165 million Advanced Fuels Fund.
US - September 2021. To produce at least 3 billion
gallons per year of SAF by 2030.

REFuelEU - EU level regulation to promote the use of
SAF on all flights leaving EU airports. 2050 aim that SAF
makes up a minimum 63% of fuel in flights.

- Head winds face for bio based fuels largely feedstock based.
An alternative is e-fuels.

E-fuels - are all fuels in gas or liquid form that are
produced from renewable (solar or wind power, for
example) or decarbonised electricity.

Longer term solution - e-kerosene could meet 40% of
aviation energy demand....... by 2070.

Projects are under development already though
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Number of projects under development - Top 15

countries
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Regina Renewable Diesel

Plant (FCL)

Operator: Federated Co-operatives

Limited (FCL)

Project Stage: Concepiual Design

Value: 1,500 million
Startup Year: 2027

DGD Port Arthur Refinery - SAF
Production Plant

Operator: Diamond Green Diesel LLC
Project Stage: FEED

Value: $315 million

Startup Year: Z025

Santa Cruz Renewable Diesel Plant
(HVQ)

Operator: YPFE
Project Stage: EPC
Value: 3300 million
Startup Year: Z025

Fulcrum NorthPoint FlagshipONE e-Methanol Project

Operator: Fulecrum BicEnergy, Inc. Operator: Srsted

Project Stage: Pre-FEED Project Stage: FEED

Value: 3685 million Value: 3100 million

Startup Year: 2027 Startup Year: 2025

L UK (British Airways) Waste-to-Fuel
T Project
Matagorda eFuels Facility )
Operator: Velocys Inc
:p?ratto;: HIF [:lngl'lDy Innovative Fuels) o0 F'rpnje::t Stage: ;EED
tage:
I e ° Value: 3500 millian

Value: $6,000 million
Startup Year: 2027

Startup Year: Z025

Hynovera Project

Magnolia Renewable Fuels Plant Operator: Hy2gen

Operator: Arbor Renewable Gas, LLC Project Stage: Feasibility
Project Stage: EPC Value: 34538 millicn
Walue: 3800 million Startup Year: 2025

Startup Year: 2025

o Manaus Bicfuels Refinery

Operator: Brasil Bio Fuels (BEF)

Project Stage: EFC

Value: $322 million

Startup Year: 2025 . . .

Pengerang Biorefinery Project

[ ] Operator: Petronas (Petroliam Masional Berhad)

Project Stage: Feasibility

. . Value: 3200 million

Omega Green Biofuel Project
g 1 Startup Year: 2025

Operator: ECE Group

Project Stage: EPC

Value: 1,000 million

Startup Year: 2026

Source: EICDataStream
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Renewable project capacity (GW) additions up to 2028 on Proposed capacity (MW) additions by country up to 2028
announced projects (Offshore Wind)
Floating Offshore ~ Geothermal 100,000
; 7GW
Wind 90,000
46GW
80,000
70,000
Hydroelectric
220GW 60,000
50,000
Solar — PV 40,000
686GW 30,000
Offshore Wind
290GW 20,000
10,000
0
N ) X & @fb NG (,)V“ D ’b<0 'b% (\b o (\b (\b Y )
S & & VS & 9 & W &F g&b
o & ¥ © &
Onshore Wind & P X
336GW Ry
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Floating Offshore Wind Fixed bottom

Source: EICDataStream
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Offshore Wind Farm Nordse | (North
Seal)

Operator: Danish Energy Agency

Offshore Wind Farm Skane

Operator: @rsted

Offshore Wind Farm Morven

Operator: BF Alternative Enargy Investments
Project Stage: Feasibility

Power Capacity: 2,200 MW

Startup Year: 2020

Project Stage: Feasibility
Power Capacity: 1,500 MW
Startup Year: 2022

Project Stage: Feasibility

Power Capacity: 2,000 MW

Startup Year: 2030
Offshore Wind Farm Wando (Geumil-
do)

Operator: Korea South-East Power Co (KOEN)

Operator: Flatztion Energy e [ Shuaibah 2 Solar PV Plant FRLER SR Pk
] Power Capacity: 00 MW
Operator: Public Investment Fund {PIF) Startup Year: 2028

Floating Offshore Wind Farm Cenos

Project Stage: Feasibility
Power Capacity: 1.500 MW

Project Stage: EPC
Startup Year: 2030

Power Capacity: 2,060 MW

9 . Startup Year: 2025
[ ]
Atlantic Shores 1 Offshore Wind Farm
' ) L]
Operator: Atlantic Shores Qffshore Wind Solar PV Clara CﬂITIpDaITIOF [ ] ®
Project Stage: EPC
Power Capacity: 1.510 MW Operator: Grenergy Renovables [ ]
Startup Year: 2027 Project Stage: Feasibility
Power Capacity: 575 MW
Startup Year: 2025
Monsoon Onshore Wind Power
Project
Al-Sadada Solar PV Plant Operator: Impact Elecirons Siam (IES)
Atoba Offshore Wind Farm R Abu Dhabi Solar Plant - Brooge Project Stage: EPC
P C ity: GO0 MW
Operator: Equinor Project Stage: Feasibility Renewable Energy {BRE:' Sm:tel' :PBCI;L"CZG
- R . tartup Year: Z0.
Project Stage: Feasibility Power Capacity: 500 MW Operator: Brooge Renewable Energy (BRE)
Power Capacity: 2, 480 MW Startup Year: 2025 Project Stage: Feasibility
ST UEETE R ® Power Capagity: 850 MW
up Year:
L Startup Year: 2028

Secunda Ste Solar Farm

Operator: TotalEnergias

Offshore Wind Farm Star of the South

Operator: Offshore Enargy
Project Stage: FEED
Power Capacity: 2,000 MW
Startup Year: 2028

Project Stage: Feasibility
Power Capacity: 120 MW
Startup Year: 2025

Source: EICDataStream
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2023 and Beyond - Nuclear Newbuild

Nuclear newbuild is having a moment in the spotlight
again as a result of both energy security concerns and
also a need to meet net zero targets.

As a result of this the International Atomic Energy
Agency (IAEA) pushed up its 2050 high-case projection
of nuclear capacity from 792GW in 2021 to 873GW

Since 2022, multiple countries have voiced their
approval for new nuclear power such as France; some
have also reversed nuclear phaseouts/downs e.g.: South
Korea, Belgium, and Japan.

China is one of the largest markets, with close to $160
billion in CAPEX spend expected on announced projects;
by the end of 2022 China had approved 10 new
projects, signalling increased interest in the sector.

United Kingdom has also seen political announcements,
with a goal of up to 24GW by 2050 (three times the rate
of current deployment)
* To achieve this, eight reactors will be needed -
equivalent of one reactor coming online per year
rather than current pace of one per decade.

180,000

160,000

140,000

120,000

100,000

80,000

60,000

40,000

Estimated CAPEX spend (USD$million)

20,000

Top 20 countries for nuclear newbuild opportunities up to 2030
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Source: EICDataStream
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* SMR technology is growing in popularity with multiple
countries testing variations of the technology.

STEP Nuclear Fusion Plant

Operator: UK Atomic Energy Authority {UKAEA)
Rolls Royce Small Modular Reactor Project Stage: FEED
Hub Startup Year: 2040

* Growing markets for SMR deployment over the next o e
decade are set to include the UK, USA, Canada, and Project stage: 253
Czech Republic. artup Year

Detmarovice SMR Project

«  UK’s most prominent SMR project is the Rolls Royce L P Cpermoricez
SMR Hub; project is currently in FEED stage with the Dow Advanced Nuclear Reactor Site Starup Year: 2028
design expected to be approved by mid-2024. This is Operstor, 201 Sramea Sanpary
set to be the UK’s first SMR hub, with plans to install . ————

SMRs at various sites across the north of England and
Wales MYRRHA Research Reactor Project

« The USA is further ahead in terms of SMR design and Prefect Sage. Fessilty

testing than the UK, in Jan 2023 the Nuclear startup Year: 2238

Regulatory Commission approved NuScale’s SMR
design- this will be demo-ed via the Carbon Free
Power Project involving six reactors which should be
operational by 2030.

Source: EICDataStream
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CONSTRAINTS / OPPORTUNITIES GLOBALLY

Offshore Wind

Local supply chain development

Globally constrained market supply currently
*  Wind turbine manufacturing - In 2021 global
offshore WT manufacturing capacity was

26.56GW. Over 55% in China.
» Cables
* Foundations
* Vessel installation

Readying of port infrastructure.

Floating offshore - synergies with oil and gas
« Design & fabrication of foundations
* Mooring systems
* Floating and deepwater substations
* Dynamic cables and cable connectors
» Ballast material and control systems
* Port infrastructure and vessels

Hydrogen
* Do not look at the sector as colours;
* Production (Processing - synergies with downstream
O&G)
« Storage / Transportation - (Pipelines, shipping, tanks,
compressors - synergies with midstream O&G)
* End use - (Transportation, Power Generation)
» Bulk of equipment / services exist already
* Electrolyser scale-up needed

Carbon capture
* Supply chain largely exists
« Capture (Processing - synergies with downstream
0&G)
« Transportation - (Pipelines, shipping, tanks,
compressors - synergies with midstream O&G)
» Storage - (Reservoirs, wells, subsea equipment,
monitoring - synergies with upstream O&G)
* Bulk of equipment / services exist already
* Some gaps identified globally for Absorbent Reclamation
Units, Absorbent Regeneration Units, Deoxygenation
Units.

Source: EICDataStream
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TERM INVESTMENT

Value of Projects Based on Commissioning Date up to 2028 Value of Projects Based on Commissioning Date up to 2028
(exc. T&D)

Floating Offshore Biofuel
Wind iofue Upstream

Decommissioning

Carbon Capture

Energy Storage

Transmission &

Distribution Renewables
Hydrogen
Nuclear New Build
Fower Downstream Mature Hydrocarbons
& Power
54%
Offshore Wind
Midstream Upstream

Source: EICDataStream
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2023 FID RATES

%3/3 CARBON CAPTURE

8% Keliz AN

EICDataStream

26% LS EE WYY

<]
@

Are Energy Transition projects reaching
the Energy Supply Chain yet?

FID rates tell a story (financial investment decisions). It's not great
news.

Detail below:
In descending order (sector - FID% of $value of announced projects):
Upstream Qil & Gas - 26% of $1.2trn

Midstream / LNG - 22% of $1.0trn
Downstream - 13% of $1.5trn

Biofuel - 9% of $64bn

OffshoreWind - 8% of $658bn
CarbonCapture - 3% of $124bn
Hydrogen - 2% of $445bn
FloatingOffshoreWind - 1% of $92bn

Source - #EICDataStream

Source: EICDataStream
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https://www.linkedin.com/feed/hashtag/?keywords=oilandgas&highlightedUpdateUrns=urn%3Ali%3Aactivity%3A7038780319172317184
https://www.linkedin.com/feed/hashtag/?keywords=midstream&highlightedUpdateUrns=urn%3Ali%3Aactivity%3A7038780319172317184
https://www.linkedin.com/feed/hashtag/?keywords=lng&highlightedUpdateUrns=urn%3Ali%3Aactivity%3A7038780319172317184
https://www.linkedin.com/feed/hashtag/?keywords=downstream&highlightedUpdateUrns=urn%3Ali%3Aactivity%3A7038780319172317184
https://www.linkedin.com/feed/hashtag/?keywords=biofuel&highlightedUpdateUrns=urn%3Ali%3Aactivity%3A7038780319172317184
https://www.linkedin.com/feed/hashtag/?keywords=offshorewind&highlightedUpdateUrns=urn%3Ali%3Aactivity%3A7038780319172317184
https://www.linkedin.com/feed/hashtag/?keywords=carboncapture&highlightedUpdateUrns=urn%3Ali%3Aactivity%3A7038780319172317184
https://www.linkedin.com/feed/hashtag/?keywords=hydrogen&highlightedUpdateUrns=urn%3Ali%3Aactivity%3A7038780319172317184
https://www.linkedin.com/feed/hashtag/?keywords=floatingoffshorewind&highlightedUpdateUrns=urn%3Ali%3Aactivity%3A7038780319172317184
https://www.linkedin.com/feed/hashtag/?keywords=eicdatastream&highlightedUpdateUrns=urn%3Ali%3Aactivity%3A7038780319172317184

Thank you!

Neil Golding
Executive Director
Energy Industries Council (EIC)

THREGO-TO
ENERGY SUPPLY CHAIN
TRADE ASSOCIATION,

GLOBALLY
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