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S&P Global is being asked a range of questions regarding CCUS

Where is CCUS activity happening? What
fields are involved?

Who are the participants in this project?
What does the project comprise of?

What infrastructure is in place?
Where are the large industrial emitters?

What are the subsurface properties for a
given depleted reservoir?
What common geological elements are
required for a CCUS project?
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What depleted fields could be potential
storage candidates? Which basins have
known saline aquifers?

What dry structures are nearby?
What is the seal & how extensive is it?

How many gas processing plants are therein
the region? What CO2 volumes are
captured?

How many EOR candidate fields fall within
50km of these plants and what’s the EOR
potential?

Where are the trends fortechnology and
innovation in CCUS?

How is the regulatory, policy and fiscal
environment evolving in key countries?

What are the current and forecasted costs for
a varied portfolio of projects by type and
size?

How are the CCUS strategies differing
between peer groups?
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S&P Global provides the most comprehensive solution to cover the entire
CCS/CCUS development value chain

From sourcetosink

10 bn tons of GHG emissions mapped (50+ countries) Coverage of 118,000 facilities globally Historical well, production, drilling, completion data at
50,000+ facilities & 4,500+ companies More than 4.2 million km of pipeline information asset, field, basin, or regional level
2 Coverage of over 6M wells and assets Working with more than 10,000 sources of information Current rig, permit, drilling, and leasing activity
= Transparent methodology, granular model, with data Over 85,000 man-hours per year spent maintaining the Future asset forecasting, prospects, and available leases
E quality metrics on each estimate database Deep research on structures, basins, and regional actions
2 Supply chain (Cost Trends, Capex/Opex estimation) Interpretation ready geophysical and petrophysical data
CCUS technology & Innovation trackers Derived spacing, reserves, economics, and forecasted
Global CCUS regulatory/policy & projects/hubs database production. Assess depleted fields and saline aquifers.

CCUS regulatory and policy developments

Midstream Essentials International (EDIN / GEPS / Basins)
Clean Energy Technology

Refining and Marketing
Upstream Transformation
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> RAPID & CCUS Cost Estimator (H2 2023) Digital Logs / Seismic
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%‘ Upstream Enhanced Emissions Pre-Built Kingdom Projects
2
Corporate Emissions Harmony / Analytics Explorer

Cross Capability Consulting (Company strategies, screening, source-sink matching, cost estimation/economics, policy & regulation, transaction support)
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Emissions & Capture
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Emissions | To build a best-in-class CCUS capability, S&P Commodity
Insights have made efforts to bring together our data and expertise

Upstream Enhanced
Emissions

Absolute and Intensity of
Upstream Emissions

Corporate Emissions

Standardized data and analytics on
GHG emissions across the energy
value chain and industrial sectors

S&P Global
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Granular emissions at the asset and well level broken down by
source and type

* Scope 1: fuel combustion, flaring, venting, fugitives, others

* Scope 2: electricity use
Comprehensive coverage of over 6M wells and assets
Transparent methodology, granular model, with data quality metrics
on each estimate
Integrated with SPGCI's core dataset, easily consumed through
API/Cloud or visualized in our Impact or Vantage tools

Research & Insights, Web platform with analytics dashboards, Data
query and API capabilities

10 billion tons of GHG emissions (CO2e) mapped in over 50+
countries

50,000+ facilities & 4,500+ companies acrossthe energy and
industrial sectors

Absolute and Emissions Intensity metrics reported on an asset-level
Scope 1 and 2 emissions reported on a gross operational and net
equity basis

Time series from 2010 to 2030

Absolute
Emissions
(Ktcoe/yr) and
Total Production
(boeryr) ]
upstream.
enissions by

New emissions tab on
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Upstream Enhanced Emissions 4 Granular

Emissions estimates at the asset or well level, broken
down by GHG source and type

S&P Global Commodity Insights’ Upstream Enhanced Emissions
dataset

U0 Scope 1: fuel combustion,
. . .. .. flaring, venting, fugitives, other
* provides estimated absolute GHG emissions and emissions 0 Scope 2: electricity use

intensity for upstream oil & gas facilities globally

« complements our core upstream asset/well and production o Comprehensive )
datasets geographic coverage for

. . e 6m US Lower 48 & Canad
« supports upstream workflows where detailed facility emissions M o ah iy

: _ _ onshore wells, and ~18,000
are increasingly important. assets/projects
internationally for the rest

K of the world.

Upstream operators: ESG, Competitive
Intelligence, Upstream operations, Portfolio
management, Benchmarking, Reporting

Ef Transparent public methodology, consistent
system boundaries, granular engineering model,
input hierarchy & recalibration, Data Quality Metric
for each estimate

Financials: upstreaminvestors,
ESG/Decarbonization commitments

Screen

L

? Integrated with our core upstream asset/well and
production datasets, with primary delivery in our Energy

Studio Impact ?nd Vanta?e pla!tforms

Service companies: business development, market
strategy, decarbonization business

Provides GHG emissions insights to Upstream Transformation and
upstream facility emissions datato Corporate Emissions Solution
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Vantage | Upstream Asset & Portfolio Valuation

A transparent and interactive forward-looking view on asset and portfolio level oil and gas production, costs, and economics.

Vantage enables customers to visualize each step of the valuation process for 18,000+ global upstream assets at
various stages of the oil and gas asset lifecycle in a powerful online platform. Vantage leverages the expertise of
dedicated geologists, engineers and economists, proprietary Exploration and Production (E&P) data, world-class tools
and the most comprehensive fiscal terms database.

* Asset, Project & Portfolio evaluation capability. [

* Global Coverage:>18,000 assets comprising discoveries through to < )
producing assets. NEY

 Granular projectlevel production, CAPEX & OPEX profiles. Portfolio

« Transparency: Openaccessible economic models, development Analysis
concepts and underlying geological inputs. A S

« Customization: Sensitivity analysis on key parameters (oil price — '.f_:_'f" Reserves & Production
outlooks, costs and production). .|:|:|:|. = (%) Asset & Portfolio Valuations

* Unique bottom-up approach taken in our methodology. For non- y — \ Field Development & Costs
producing projects, the Vantage research teams use the industry L. (@) Economic & Fiscal Terms
standard QUE$TOR costestimation and field development planning Customization &
tool. Scenario Management kl\l’ Analytics & Data Visualizatio)n
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International Upstream Enhanced Emissions | Vantage 22.1 Release

[ADDED Project Level Emissions Data @] Available as part of existing Vantage subscription
Emissions N
= Coverage increased to all assets and projects in Vantage 0.75 | [
(worldwide outside of onshore NA). v" Vantage Query Builder i
= Initially the new emissions data will be scope 1, direct v Vantage Asset Viewer

emissions only.
= NEW Emissions Attributes — Vantage Projects:

|- 40

v' Vantage Custom Viewer

Absolute GHG Emissions (KtCO2e)
Emissions Intensity (KgCO2eboe)

Q Absolute GHG Emissions (KtCO,e) v Vantage API e e e
O Emissions Intensity (KgCo,e/Boe) K B et e /
International Upstream Enhanced Emissions Data Set
Detailed breakdown for each project to show absolute ey
emissions and emissions intensity by GHG type and source o ‘
o v" New emissions dashboard M’ hﬂ J
GHG Type Emissions Source v' Additional attributes available in: h,Jhnl“\” _||HH|ﬂ|ﬂ[mmmm =
O CO, (Kt) 0 Fuel Gas Combustion Emissions (KtCO,e) « Vantage Asset Viewer 0 =
0 CH, (KtCO.e) U Diesel Combustion Emissions (KtCO.e) « Vantage Custom Viewer e
O N,O (KtCO,e) U Flaring Emissions (KtCO,e) v New Intl Upstream Enhanced mﬂmw
U Fugitive Emissions (KtCO,e) . S| ‘ |
A Venting Emissions (KtCO.e) Emissions API A
U Other Source Emissions (KtCO,e) \
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Upstream Transformation | An integrated view of CCUS market evolution
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S&P Global

Government

Monitor regulatory changes and incentives that will impact project economics, compliance, technology deployment, market access, and policymaking in other
jurisdictions

* Government Low-Carbon Action Tracker: Monitor emerging policies on a country and state/provincial level, and benchmark their durability and stringency
* Research: Detailed insights on future policy directions and developments, including for CCUS

Company

Compare company low-carbon strategies and actions, assess their ability to execute, identify emerging corporate best practices

+ Company Low-Carbon Action Tracker: Monitor events that deliver upstream companies’ transition strategies and benchmark activity, including in CCUS
« Company Low-Carbon Strategy Profiles: Analysis of company strategies and potential challenges

* Research: Detailed insights on company actions, including the role of CCUS in their emission reduction progress

Technology & Innovation

Analyze company technology development strategies and activities to meet the evolving needs of an industry in transition

+ Technology Trends: Document and anticipate shifts in industry technology sourcing strategies, focus areas, and adoption rates, including for CCUS
» Technology Tracker: Monitor technology development and deployment activities in the low-carbon, digitalization and core upstream domains

* Research: Proprietary frameworks and data sets, company profiles, and technology deployment case studies, including for CCUS

Carbon Capture, Utilization & Storage

Explore detailed cost, technology, supply chain and incentive assessments crucial to project planning and execution

* CCUS Project and Hub Database: Monitor CCUS project status, technology, cost, service company and stakeholder data

* CCUS Cost Indices: Current and forecasted costs for a varied portfolio of CCUS projects by project type, size and region

* CCUS Policy and Regulation Tracker: Monitor emerging policies, regulations and incentives that shape CCUS development and deployment
*+ CCUS Technology Tracker: Assess CCUS innovation, technology development and cost reduction strategies

* Research: Detailed insights on CCUS developments

S&P Global Commodity Insights
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Upstream Transformation | Providing the full landscape, drivers and
opportunities to transform CCUS from a cost to a business

* CCUS Projects and Hubs
Database: Monitor project
status, technology
deployment, project cost
estimates, service company
engagement and more

*+ CCUS Cost Indices: Gain
an understanding of current
and forecasted costs for a
varied portfolio of projects

T

o —amcs Asg ——C1S Europe —— Niadle East NO AMeNCa == Souh Amenca
. Msaton T
*+ CCUS Technology Tracker: e oo
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projects. innovation vehicles include joirt industry projects (JIP), partnerships, direct iwestments, and mergers snd acquisitions (MEA)

technology development and o o

cost reduction strategies

+ CCUS Policy and
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Regulation Tracker: Follow
emerging policies, i.
regulations and incentives o == . p— . -
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Delivered via

Analytical trackers and dashboards

Malaysia’s new energy policy sets out an { Costs and Technology
ambitious but durable plan for upstream and low- MarketBrefrg

carbon energy development < Carbon capture, ulzaion, and sooesiation [SCUS)

{ CCUS supply chain review

........... 4% HS Markit
mmmmmmm
S N
e o
P ————— . S&P Global

;’ HS Markit
[ TS ——— T S&P Global
United Kingdom expands access to its offshore
carbon storage acreage

e P

Mkt Bosing | wth e

{ Carbon capturs, tzstion, and secunstat on
( Global carbon capture, utilization, and sequestration (CCUS)
i industry trends

... the EU and Australia

/?' & IHS Markit
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| ——— S&P Global 7 1S Markit
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CCS Costs | By H2-2023, S&P Commodity Insights will have a dedicated tool

for estimating costs for CCS projects

Process Economics
Program

Bottoms up process analytics by
chemical engineers and chemists

CCUS Cost Estimator/

RAPID (Decarb Cost)
Releasing H2-2023

S&P Global
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Design Basis

Process Flow Diagrams

Heat and Material Balance

Equipment Specs

Detailed Capital Investment and Operating Cost

RAPID — Detailed PEP Cost Tool for Carbon Capture to facility exit

CCUS Cost Estimator - Detailed estimator tool taking CO2 from
capture facility to sub-surface
* The tool will build on our decades of experience with
QUES$TOR, which is used by more than 500 energy
estimators and managers in 50 countries and provides
concept screening, optimization and detailed oil and gas
CAPEX/OPEX cost estimates.

S&P Global Commodity Insights
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Value Chain Coverage | S&P also brings expertise across the energy value
chain in conjunction with carbon markets

Service

Clean Energy
Technology

In-depth global coverage of supply
chain economics and outlooks for

clean energy

Refining and Marketing

Refined product supply, demand,
and fundamentals

Carbon Markets

Price assessments, transparent
data, news, and analysis on the
global carbon landscape

S&P Global
Commodity Insights

Description

Policy, technology, marketissues and drivers

Capex, Opex, and cost for key technologies

LCOE for solar, wind, hydrogen, and renewable gas production
Capacity outlooks for power generation, solar PV, onshore and offshore
wind installations, storage and hydrogen production

Emerging trends: drivers and inhibitors on the outlooks

Corporate strategies and business models

Global databases of projects

Policy, technology, marketissues and drivers

Fundamental and structural trends (Short Term and Long Term)

Detailed data and analysis by product (Utilization rates, refinery projects,
capacity rationalization)

Inter-regional trade by major products

Outlook for product prices and refinery margins

Country profiles analyzing value chain from refining through retail (Country
level context that rolls up to regional and global forecast views)

Voluntary Carbon Markets (VCM)

Methane Performance Certificate (MPC) markets
Compliance Carbon Markets

Low Carbon Fuel Standards

108 Carbon Credit assessments

Real-time insights and daily reports

Visualizations
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Transportation

S&P Global S&P Global Commodity Insights 13
Commodity Insights



Midstream Essential | The most comprehensive data and visual interface to

understand sources of emissions and proximity to infrastructure
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Midstream Essential | Entails geospatial energy transportation, processing
and primary markets infrastructure data

* Pipelines (Content: Carbon Dioxide) / Pipelines North America (Cmdty Des: Carbon dioxide)  [eleV=elo[=He) S kEH 0[N Il 110 [o]oF=11)7

 Ports + More than 4.2 million km of pipeline

e Terminals information

 Storage (Fluid Type: Carbon Dioxide) * Working with more than 10,000 sources of
information

. LNG » Over 85,000 man-hours per year spent

maintaining the database

 Gas Processing
* Refining
* Syn-biofuels (Syn Fuel Type: Hydrogen, Bioethanol, Biodiesel etc.)

« PowerGeneration

 Olefins

« Methanol

¢ Ammonia

* Heavy Industrial (Planttype: Aluminum Smelters, Cement, Iron/Steel etc.)

 *Reported CO2emissions (US, Europe, Australia)

The Midstream database offerings are accessed through the EDIN portal, providing ongoing data updates through a powerful online
data search and mapping environment. The datasets are also delivered via Web Services/APIs for a range of workflows along the
energy value chains enabling analytics through various business intelligence and spatial platforms.

* Reported CO2emissionsavailableviathe Gas & Power Database
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Utilization / Storage
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GEPS (Upstream Intelligence) | Increasing CCUS Coverage

Market Intelligence on upstream linked CCUS activities; Hot Topics Dashboard — Filters & Alerts for CCUS

upstzoem ntligence 3 » = + GEPS Special Reports

MAP DASHBOARD ADVANCED SEARCH CROSS PRODUCT ~ MY SERVICES = OILPRICE RESOURCES ~

Global Exploration & Production Service

BREAKING NEWS | 705 ODAY'S DAILY EXPLORATION ALERT
o Rio: Albacora Leste deal progress 28 Apr2022 Brazil - Shell: Atapu ToR right inked 022 Belarus - Bel - Discovery: Of i ya Vi hi 1 nfw 23 Apr2022 Slovenia - Govt: Frac ban 23Apr2022 Unif
o thorion The economic impact of carbon capture and storage (CCS) on an
ARTICLES BY COUNTRY & INDUSTRY HOT TOPICS upstream project
Highlights Only —Worldwide— v || Last 30 Days v Current  Previous Farm In/Farm Out

Carbon Capture, Utilisation and Storage (CCUS)

A ked | .
e o GEPS Special Reports

International Energy Letter

Find information and updates relating to CCS / CCUS projects d with the ! of | ) ) .
worldwide am; Global Exploration & Production Service
Y P ty
Daily Exploration Alert
In Sep 2020, we rek da
key challenges to developing the CO: Sequestration in South East Asia: Screening Methodology for
LATEST MAPS B both carbon dioxide (COz) and hyd Potential Storage Sites in Depleted Gas Fields
Tite Date MONTHLY/QUARTERLY REPORTS caplure and storage (CCS) will be ) )
Zafirah Razak, Sr. Technical Research Analyst, Hong Shien Lee, Technical Research Assodiate Director; Emilio Intrier,
- N . Technical Research Assodiate Director; Mei Ching Koay, Technical Research Principal; Norishah Hashim, Technical Research Principal;
& Kuwait - Kuwait and Divided c 27 Apr 2022 Title The Kasawarl field is one of the lar Kean Crong Tan, St Technical Researeh Analyst Anion' . Dimsbuyv, Techmical Ressarch Exacutive Diector
& Middle East-Midde Esst2 . © 27 Apr 2022 Saharan Africa Mar 2022 10 WALNG and containg about 22%|
iddle East - Middle Eas r
wm' Umlzam. and ﬂmgﬂ (c| Carbon Capture & Storage (CCS) is one of the many technologies that have been dml\opod to address CO: emissions. This
& Turkey - Turkey General c 27 Apr 2022 Eurape Mar 2022 final investment decision (FID) to b technology has recently the oil and gas y CO: levels. Secured
 T—— undngromawagamco;nnumpandocsmmmmnm When considering prospects for COz storage, it is
& Turkey - Turkey Blacl 7 . ™ Moot mod et s Mo AR important to gair il tion, through available data on field status, geological characteristics,
Energy Translﬂon geometry, and praximity to the COz source.
B —— & Turkey - Turkey Diyal ) ' §
1 10 100 1* PETRONAS is stepping up its role on achieving net zero carbon emissions by 2050 and its in CQzcan b in a variety of : such as basins, oil fields, depleted oil and gas fields,
deep coal seams and saline aquifers (Bachu 2003; Metz et al. 2005; Akintunde et al. 2013; al. 2011; Raza et al. 2017). As each basin

energy. New technologies and innovation will be applied to reduce carbon emissions from existing and newly designed
facilites and Incorporating carbon capture, utilization and sequestration (CCUS) to new production facilities. In 2021, a

has unique features, a deep understanding of depleted reservoirs, ether carbonate of clastic, is vital

Petroliam Nasional Bhd (Petronas) Phase 1 Sarawak Multi-client 3D, completed n<C View More b of of \dings (MOU) and par ips with 10Cs (Exxon, Mobil, POSCO and Shell) were . . X s e
PETRONAS has completed the Phase 1 of the Sarawak Sarawak Multi-Client 3D (Sarawak MC 3D) survey, in offshore Sarawak, around 24 April signed 1o explore the opporlunities in carbon capture and storage (CCS) lechnologies and provide potential CO2 storage Integral process for CO; storage prospects, targeting depleted gas fields in South East Asia (SEA). The focus of this study is to
potential CO; fy potential future storage candidates based on

solutions for the region.

2022 Acquisition Area The first phase of the survey. a 8,600 sq km 3D seismic was acquired by PGS "Ramform Sovereign&#39; 5/V using multi-
operators’ pricrities.

sensor GeoStreamer - More MOU and parlnership are likely o be signed this year.
28 Apr 2022 Malaysia > Geology and Geophysics > Geophysical operations ‘The noveity of this study comes ffom the fact that site selection is the most crucial, time-consuming. and costly process at the initial
GEPS SPECIAL REPOF A few projects in Peninsular Malaysia and Sarawak have look into implementing the Carbon Capture, Utilisation and Storage m;ﬂ;imu'm project. This paper highights th approach study for South East Asia

(CCUS) tachnology at high CO2 gas fialds.

Santos Ltd has been offered Block R from the 2019/2022 Timor Leste bidding round e m<+

Several focus areas this study: Central Lu Tatau Province and the Malay Basin in Malaysia, and
the East Java and South Sumatra basins in Indonesia. Geclogical i fauits, i and are ideal
cases for site selection characterization. However, in practice, the study area is defined by the authority on the basis of biock or
concession boundaries and is also limited by data availability.

. Petronas Carigali will be implementing the Carbon Caplure, Utilisation and Storage (CCUS) technology for the Phase 2
it Kasawari Development project. The CO2 at Kasawari field will be transferred from the Kasawari CO2 Sequestration Platform
e (linked to the Kasawari CPP) to the M1 Injection platform via a 135 km pipeline lor storage. The M1 injection platform will be a

1 new platform installed at the depleting producing M1 gas field. The final investment decision (FID) is targeted for 2023 with

8,000+ articles per year, by subsurface experts B e e el o e i)
R M hl & | b d b " PTTEP is considering implementing carbon capture and storage (CCS) technology for the Lang Lebah gas development
— project. A depleting field, Golok field has been identified as a CO2 slorage site for Lang Lebah field. The CO2 at Lang Lebah
eports O t y annua‘ y Cou ntry an S u Ject will be transferred to a new platform, Golok CCS via a new pipeline. The final concept will depend on the acid gas content
(CO2 and H2S) of the reservoir. FID is targeted for 2022 with first gas production scheduled for 2026. IHS understood that the
B14 field is likely to be jointly developed with Lang Lebah. More details and analysis discussion in lhe GEPS Special Reports

500+ detailed, regularly updated high-res maps e sconoie” et or ™ cuson " apre "“anssmge” (G5 o' an vpsrehn et

Introduction

“The ol and gas sector in SEA conirbutes a reiable provision of energy, thus aiding in the region's socio-economic prosperiy. However,
s SEA is one of the most fast regions, in the oil and gas sector becoming its largest emitter of
greenhouse gases (GHG) (Silitonga, A.S. et al., 2013; Siltonga A S. et al 2018; Ong, H.C. et al, 2014; Sandu, M. et al., 2019; Mofijur,
M_etal., 2018).

The ASEAN POST reperted in January 2019 that the ASEAN-5 countries {Indonesia, Malaysia, Philippines, Thailand and Vietnam)
have their own national commitments to reduce their carbon footprints as part of the effort to realise the December 2015 Paris
Agreement. It is of ulmost importance for authorities to consider CCS projects to facilitate the imminent need for decarbonization.

. - . . . The joint technical study between JX Nippon/JOGMEC and PETRONAS to develop the high CO2 gas fields using Carbon
Unlimited direct connection to regional experts Capture and Storage (CCS) tschnology a te BIGST Glster in Peninsular Malaysia, cold b6 ooking 1o conduct ied 16sng,
subject to the approval by PETRONAS. The BIGST Cluster comprises of Bujang, Inas, Guling, Sepat and Tujoh fields with

CO2 content ranges between 16% to 70%,

Confdentil 2021 IHS Marka ™. Al ghts ressrved %l\:\% IHS Markit

S&P Global S&P Global Commodity Insights 18
Commodity Insights



GEPS in EDIN Interface | Where are carbon storage activities taking place?
Articles can be easily filtered using the CCS Special Interest filter

bEySD&IF‘ Global 'y [~] [ ] o] & Eizavem Marsnal

vrsTREAMNTELLIGENCE [

Recent geolocated GEPS CCUS articles in Far East

] 1- 1onperpoge] T Seloctal | Dsssciedtamis)  SortBy =

Filters o Australia | Petroleum Rights | Company deals

Al viusta prov

Energy Lt En

oray

Altertne Graben (EARS, West Filot Energy Lid reporied on 25 Apr 2022 Il i has signed a binding Term Shee wiln Triangle Energy (Global) L for the re-alignment of inferess in the WA-31-L CHT Head of projec and fhe Gl Head Carbon Capéure and Storage (CCS) Froject (
Aace-Chanaaane Arne-. .
o ZAKHSTAL
Thailand | General Issues | Company news. D el =
Companies: INPEX Corp, JGC Holdings Carp, PTTEP (Tholland) Lid signed MoU for CCS inflative in Thalland i A
On 25 Apri 2022, FTTER signed = Memarantum of Understanng (Mol with Japan's INFEX Corp and JGEC Haldings Corp for a new Carbon Captur and Storage (CCS) intstw in Thaisnid The project is amed a reducnyg CO2 smissions by dentiying potenta @
30 o L Australia | Other energy sources | Trends Data Sheet » .
S Mitsui EAP Australia Pty Lid evaluating potentia for Parth Basin CES
3Legs 01 & Gaspic N 20 AP 2022 was a1AOURCEd T 3 IS colaboratin,Joking at CC'S GOIENES i 0 P BAsi, Vg DS 0l 0 16C8ve & GOVSmAnent gran o up 0 AL 20 il 1 6c 8 ROCESS. Th QFant i G o 38vesal Tl s smed o hlp ‘ APAN
3R Patieum Oloae G 54 .
0 ppr 202
4 Gen Energy UK L @
s 13 | General 15sues | COMPANY NEws D el - . HINA
708 148 LLC
- BitsuBIShi Corp, Mitsul & Co Lid, Woodside Petroleum Lid recsiving gavernment grant or 1arge-Scals CCS project in norihern Western Australi
cloa 20 Apr 2022 tht Wondsis Werking n ansorum wih BP ic s Jaan Ausraha LNG (VIS Pty L 3 MASUbih, & Wil comgn, ol e rsntsd s i AUD 43 illon a5 o o govementarants focused on s
s hor 2
® 2
Specialnarests
Australia | Other energy sources | Trends Daf - o | {
Duru Eneray Ltd o recaive grant for potentiol CCS (D2 NI VA N MAF
e Bury Energy LId announced on 20 Apel 2022 that # was Ihe successtul sppicant of a govemment grant o o ng he potential for a greenhouse gas (GHG) i he onshare C Basin, Western Australia. Buru = 10 conduc ® BUR
oo i ®
oz and 005
ol in Mathane
Australia | Field Development | New techniques D
Coalbed M

Exxon Mobil Corp undertaking p

€CS hub, Gippsland Basin
Decommissioning

Despwater ExxonMobi announced on 14 Apeil 2022 thal it is camying out pre-Fronl End Engineerin D) studies for s South East Ausiralia (SEA) project a potenbal carbion capture storage (CCS) b in the Gippeland Basin, Victoria. The company s de.
Dissolved Gag T
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EDIN | Where are carbon storage activities taking place? Any key lessons
from ongoing or previous projects?

Examples in Australia

2021 GHG Release Areas: Consulta

(o Z

oA e ———y

September 2021
v
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Gorgon CCS Map

Moonie West 1
" Well | Summary Report

Gorgon Plant
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Current CCUS licensing activit
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General Well Remarks

Carbon Transport and Storage Company (CTSCO) reported that the company had dribed West Moonie 1 well wihin EPQ 10

2020, The welt was cased
ue 10 high potensial of CO2 at this Jocation.

suee infection wel

The operator volume of GHG strorage capac

ipoe
Pore Voume:

The operator beieved the Precipice

han BOOMGL(below und 1,670MGL 31 2,660MGL with 3 mean mapped depth of 2 340mGL

The operator €02 1o be within a super
within the Precipice Sandstone at the permi been considered.

than B00MGL. However, given that the CO2 plume wil move after supercréical CO2 has been injected, ail the pore volume
As peit area of 3,664 5 km with average Iickness of 75m, verage net 10 goss 31 100% and average poresay of 13%, the operalor estimaed 1otal pore Volume equal 10 35,7243

The operator also calculated that maximum stored CO2 volume around 1,826 Mitonnes Usng numbers of parameters a5 below.

- Maximum amount of CO2 that ¢n be dissolved in the Precipice connate water (p,T) around 27.3 scmd/m3

~Average condtions for the Precipice. p=3.210 psia, t¢100 C from the CO2 beine PVT

- FVF= 00035 Rmy/Sm3

age the Precipice equaito 0.

Thes, equaed 15 0.995 R

Estmation pactly at mic equal 1o 457 Mtonnes and for high estimation at 730 Mtonnss,
Confidential ©2021 IHS Markit. AS rights reserved. | Termss of Use | Privacy Policy

ol -
N, =
Gorgon Plant Gorgon Gorgon Plant [ Table of Contents Tops for period 1 - Initial drill
o) CCS BC-C ~g———c0zC-7 | Genera Vel Dt
Gorgon Plant 5 =
X rgon Plant \ ‘Top Depth Meter L Old-Your Lithologles.
coznez o2 % Ao Comr [ Horizon e Blythesdale Grouy ;Unw\ " sandsione
Gorgon Plant v
CO2C-Rs2 A 1200 Horizon Gubberamunda Sandstone Fomation Bemasian sitstone
& 140 Honizon Westboume Formation Lower Tenonian mudsione
(‘7 1600 Horizon Walloon Coal Measures Catiovian sandsione
[\ S 1850 Honzoa Hution Sandstone Bathonian sanastone
! 2100 Honzon Evergreen Fomation Toarcian quarizose sandstone
y 2% Horizon Precioke Sandstone Hetangian quanizose sandsione

S/l 77 7777777777

New data flag identifies if a field has an event relating to "Carbon

Capture" and/or "CO2 Producer*

Recovery type to identify case study fields for CO2 EOR

More commentaries, images related to CCUS/CCS

pilot/exploration well details
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EDIN | CCUS Storage project list available via EDIN dashboard

EDIN" /'y (2] [ ] Q & Elizabeth Marshall

by S&P Global

DASHBOARDS UPSTREAM INTELLIGENC

Storage Type A
Australasia Europe Far East Latin America Middle East North America
Type to search in list
2 2 2 1 1 2 Aquter

Depleted Field

Operating Operating Operating Operating Operating Operating Enhanced O R (EOR)
18 50 55 1 3 41 Underground Cavems
Projects Projects Projects Projects Projects Projects Underground Gas Sig
Underground Tanks
Unknown
Injection Capacity CO2 TONSY Companies by Injection Capacity CO2 TONSY Source of CO2 Storage Type
O
7 Energe r—— a0
']
] . Q OV P
- ¥ Carbfix.
Chines. .. 60 Underground Caverns, 25
* DN Endesa... "
L Guonen... 2
2 _ INEOS... = 40
@ & Korea S... 8 Unknown, 27 (13.8%)
B * Neptun... H 20
S b Osaki C... 2 (Ground!
o s bt [abovE] anks, 37 (18.9%
w5 Forthos s
® = + SKE&S E 0 - | § [
e 2 vl warmte. . 5 2 &2 3 2 ¥ DT B 2 8 & £ =2 ~
s34 N G0N : § 5 £ 5 225355 5 ¢ & Aquier 29 142%)
4 o o = o T o oo a [ o«
o g | g = o = =
g8 \ I:‘V1 @] 0.00 10,000,000.00 20,000,000.00  30,000,000.00 s 5 P = @ = § £ E = Ennancedlo |l E0R)
3 @ F 0 = s = a S z T £
c3 L5000 mi : Y Y 2 3 E = © £
2 L Injecfion Capacity CO2 TONSY = E =
© 8
o3
Facilities Summary Storage Project by Injection Capacity CO2 Tonsy CO2 Projects
Region Name Status Numb... Injection Cap... ':‘ Moomb F Geograp... ~ Storage Name Status Storage Type Group Name Injection Cap... Msto Id
Australasia Engineering 2 29,666,738 28 Antwer Australia Moonie CCUS Planned Enhanced Qil Bridgeport Energy Ltd 2,535,625 80 100000015385
Operating 4 1014248977 Citronel.. Australia South West Hub CCS Under Consideration  Aguifer Government of Wester A.. 2,028.500.64
Planned 6 13,945,928 47 Drax (B Australia Gorgon CCS DC-C Operating Aquifer Chevron Australia Pty Lid
Under Consideration 7 2,028 500 64 Gorgon... Australia Surat Basin GCS Planned Aquifer Carbon Transport & Stora.
Under Construction 1 12,678, 115.57 Huadon... Australia Kamatha CCS Under Censideration  Unknown Woodside Energy Lid
Europe Cancelled 6 13,058,462 .80 KIGAM Australia Otway CO2CRC Operating Depleted Field CO2CRC Ltd
Engineering 8 Macon... Australia Cliff Head CCUS (Mid West)  Planned Unknown Pilot Energy Ltd
Idle 1 Pohang... Australia Wailsia CCS Under Consideration  Depleted Field  Misui E&P Australia Pty Lid
Operating 12 380,340 51 Runcorn Australia Reids Dome ATP 2062-P Under Consideraion  Unknown State Gas Lid
Planned 35 6,339,057 78 _S'\l:‘ra: g Australia Leigh Greek CCS Under Gonsiderafion  Unknown MNeuRizer Lid
Questionable Proj 1 2,232.083.22 st Australia Sea Blue Under Censideration  Unknown Assel Energy Pty Lid
Shutdown 1 | 8 Austral G CCs DC-B Oy it Aquife Chevron Australia Pty Lid
7 ) s 0.00 10,000,000.00 20.000.000.00 Australia orgon perating Aquifer evron Australia Pty
Under Consideration 1 — . Australia PEL 96 Permit Under Considerafion Unknown GreenFlame Energy Pty Lid
Under Construction 2 ., . Austria Retznei Planned Unknown Holcim
Far East Cancelled 2 Injection Capacity CO2 TONSY Belgium Ghent (North-C) CCU Planned Above Ground. Proman BVBA
CO2 Storage CCSICCUS Connectivity
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EDIN | Where are high CO2 source fields or abandoned fields which may be
candidate reservoirs?

eloping fields with more t 0% CO2 reported

Recent gas discoveries a

High €02 developing fields ° L4
® 3,000 - 250,000
@ > 250,000 — 500,000
@ > 500,000 - 1,000,000
@ - 1.000,000 - 3,000,000 i~
O = 3,000,000 - 5,356 520
)
High CO2 discoveries 2010-2020 PP 1)
® 2600250000 ™ °
@ > 250,000 — 500,000 ® © - -
@ > 500000-1,000,000 ® Abandoned fields (reservoir depth >8 )
. > 1,000,000 — 3,000,000 @ ®
Abandoned Qil Fields ‘Abandoned Gas Fields
.>soooooo-5,5ooooo R . ® 010 o 020
) » ® =10-30 @ >250 500,000
e & @ »30-50 @ > 500,000 — 1,000,000
@ =50-100
@ - 1,000,000 - 3,000,000
@ ® . > 100 - 564
. ' > 3,000,000 — 7,242,577
@ |
‘e

Source: Data taken from IHS

Markit E&P/Basins content (EDIN)
© 2021 IHS Markit. All rights reserved. Provided “as is”, without any warranty. This map is not reproduced or disseminated and is not to be used nor cited as evidence in connection with any territ
o® [ ®

IHS Markit is impartial and not an authority on international boundaries which might be subject to unresolved claims by multiple jurisdictions.

Source: Data taken from IHS
Markit E&P/Basins content (EDIN)

© 2021 IHS Markit. All rights reserved. Provided “as is”, without any warranty. This map is not reproduced or disseminated and is not to be used nor cited as evidence in connection with any territorial claim. IHS
Markit is impartial and not an authority on international boundaries which might be subject to unresolved claims by multiple jurisdictions.
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EDIN | Mature basins ideal for scoping CO, EOR

Subsurface parameters showcase good potential for CO2 EOR in South Sumatra (57 oil reservoir units)

EDIN EOR screening tool appliedto an Indonesiano

il field example

— f— c -
5o 3 T §E e 2
= = o =5 bt =
o 2 - 3 o o =]
: = (7
Muara Enim & e - - -
pe B” Fool « Coming in H2-2023
. Air Benakat Formation
Air Benakat Mo Basement + COR EOR Dashboard to EDIN
. . . Worldwide by Field
Gumai e Batu Raja Formation lI Y
Benakat Member * Find pre-screened fields that are viable
Batu Raja e % East I| EOR targets
Gumai meat.u:un « Connect emissions to resenirs based
Talang Akar % Lahat Formation on storage volumes and transport
Muara Enim Formation distance
Meor Talang Akar Formation
Telisa Formation
West
Steam Flooding Combustion Hot Water Misc. CO, Immisc. CO;
Lower Min Max Upper | Lower Min Max Upper | Lower Min Max  Upper i Lower Min  Max Upper i Lower Min  Max Upper
Lahat Moo 3 Porosity % 10 15 403 45 | 10 17 426 45 | 25 30 38 a0 | 2 3 37 40 | 10 12 23 45 |
Permeability | mD 1 5 G700 | 1 10 1750 | 900 1500 &000 | 0.09 0.1 550 4500 | 10 14 2750 3500 |
Depth ft 50 100 3400 S000 + 250 300 S500 11000 : 100 200 2560 3000 § 1000 1150 15600 16000 : 1000 1500 8500 10000 !
0Oil Gravity Ep 5 3 27 30 5 11 38 40 10 11 25 30 10 16 46 50 10 11 35 50
Qil Viscosity
(in situ) cp 5 10 15000 09 1 675 3000 10 20 8000 10000 01 0.2 3 35 a1 0.2 936 1000
Reservoir
Temperature °F 10 40 170 300 65 74 230 300 70 75 135 150 50 a0 260 300 60 82 213.5 220
—_— Current Gil
[l '1 Saturation % 20 30 95 98 20 45 i 98 10 15 85 20 15 17 95 98 25 30 86 90
Basement [—— Net Pay
A “_mm Thickness ft 10 20 700 500 9 10 700 500 10 20 700 S00 10 18 824 500 4.9 5 300 400
Source: IHS Markit EOR screening tool, data taken from IHS Markit upstream E&P/basins content (EDIN) © 2021 IHS Markit
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EDIN | Use our new hydrocarbon significance of aquifer to identify target
formations of interest

r East fields with water drive mechanism , . - ,
Synoptic basin analysis in digestible formats

Updated with regular cadence

Q Containing — structural setting, evolution, play and petroleum systems, source,
reservoir, seal, exploration and development history.

RAN HoME [EUNPESXISTN MAP  DASHBOARDS — UPSTREAM INTELLIGENCE MY CONTENT
Saved Searches ® My Scarches Colleagues Shared Searches Domain Subject
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Basin 1-| 100 per page™ of 67 item(s) | 0 selected item(s) | Batch mode
Country/Territory [<] Lithostrat Unit ‘Geography a Alternate Lithostrat Unit Name | Lithostrat Hierarc Lithostrat Status Parent Lithostrat Unit -
Company =) €10.2 Unit Algeria Informal Unit Informal e Gres de Kahla Formation
Contract =) Barracouta Formation Australia Formation Formal = Halibut Subgroup
s =) Dupuy Formation Australia Formation Formal
Field i Evergreen Formation Australia Formation Formal
o ) Lesueur Sandstone Australia Formation Formal
ituation
@l Paaratte Formation Australia Formation Formal lﬁ, Sherbrook Group
Litholo
2 @l Precipice Sandstone Australia Formation Formal \i‘l Bundamba Group
Lithostrat Unit 4 4 . P
o) Wonnerup Member Australia Member Formal o) Lesueur Sandstone
Name i Rio Bonito Formation Brazil Formation Formal i Guata Group
Date - Basal Cambrian Sand Canada Informal Unit Informal
¥ Template Filters =) Deadwood Formation Canada Formation Formal
go Add / Edit Template Filters... a Nisku Formation Canada Formation Formal a Saskatchewan Group
¥ Subject Filters Q & Winnipeg Group Canada Group Formal
 Hc Significance o = Buxin Formation China Formation Formal
Potential Aquifer =) Donggou Formation China Formation Formal
PiovenPegais] lﬂ‘l Guantao Formation China Formation Eomel
Saline Aquier lﬂ‘l Liujiagou Formation China Linjiagou Formation Formation Formal
= A Liushagang Formation i
Add / Edit Subject Filters... ] gana China Formation Formal
) Majiagou Fermation China Formation Formal
¥ User Selection (-] A A onant
. . . o . . . . . o eishan Formation China Formation Formal
© 2021 IHS Markit. All rights reserved. Provided “as is”, without any warranty. This map is not reproduced or disseminated and is not Browse List selected items. 0 &
. X " . . - X N N . . X {m & Qianjiang Formation China Formation Formal
to be used nor cited as evidence in connection with any territorial claim. IHS Markit is impartial and not an authority on international ~ Imported List of IDs =
N . . . . N A & . Qingshankou Formation China Formafion Farmal &, A, Sonahuaiiana Group -
boundaries which might be subject to unresolved claims by multiple jurisdictions. T e BT «
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North America Data | Most comprehensive data-sets for both onshore and

US Gulf of Mexico

Base Content

Historical to present well information

* Over 1,000 data attributes per well across 5+ million oil and gas well records in
the United States

* API numbers for each wellbore and well event

» Over 3M producing entities, including many state regulatory agencies do nothave
record of allocated and unallocated

* Interpreted Tops (960k+ correlated wells; 20k wells per year(
» Structure Contours

t

.

L

»Ror.kyMountIin‘ Bl
Region Y=

- Operator reported tops SPGCl Interpreted Tops

Gulf of Mexico
Region
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Gulf of Mexico —Data Union

Coming H2-2023

Unionizing legacy International E&P data model with North American data model
with other additions.

The integration will make it easier for Geoscientists, Business Development, and
Data Managers

Data Mansgement & Dat:

Geoscientist and E

Business Development ar
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North America Data | Most comprehensive data-sets for both onshore and

US Gulf of Mexico

Land and Locations

Most accurate well and lease acreage

* Fee leases (263+ counties, 70k+ unit w tracts)

* Fed and State leases (Units, unleased lands, lease sales)

* |dentifies well spots tiedto a US Land grid

* Integrates lease data and map coordinates

+ Seamless 1":24,000" scale grid, referenced to NAD27

* Shapefiles and Geodatabase

« Surwey framework includes lots, tracts, and special survey information
* Map coordinates updated daily

OO
o)

S&P Global
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Impact

Advanced analytics-ready data across the full North America value chain

Analytics-ready, normalized well & production data on the full history of wells,
including 5 million+ wells in North America and every oil or gas producing entity, spud
and permit over all time

Derivative content including spacing, reserves, economics & forecasted production
Acreage and Inventory data, including derived acreage ownership, quality and
remaining inventory

Rig data with history dating back to 2013; Midstream data covering pipelines and
facilities

Summary level transactions data
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Analytics, Tools & Software | Digital Logs and Kingdom

Digital Logs Kingdom

Digital Curve data with streamlined integration Geological and Geophysical Interpretation Software

e Over 370,000 logs » Visualization and interpretation of 2D and 3D seismic data, pre-stack gather data and
* Improves Microseismic data (Synthetic modeling, both 1D and 2D)
« Stratigraphic models « Creating horizons and grids with flexibility provided by basic & advanced algorithms.
* Structural models .

Interpreting of faults and fractures, finding bright and dim spots, identifying geobodies
* Depositional history with a suite of more than 50 seismic attributes, powered by multiprocessing Intel
* Reservoir models libraries and CUDA technology.
* Drilling and completions programs * In-depth analysis of identified structures with extended surface calculator functions.
* New: Infilling log digitalization in areas of CCUS interest; Derived Petrophysical « High-definition velocity modeling with uncertainty estimation. Efficiently creating
Attributes (Vshale and Vclay) accurate maps of the subsurface and quickly updating the well plans with the Dynamic
Depth Conversion

S&P Global
Commodity Insights
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Analytics, Tools & Software | Analytics Explorer and Harmony

Analytics Explorer
Analytics tool integrated into our data, Kingdom, and Harmony suitesto enhance
your workflows and provide extra layers of intelligence

Harmony

Reservoir engineering package to define injection and reservoir effects

* Enhanced collaboration across disciplines * Well Test

« Validation of results through the measurement and visualization of error metrics * Pressure Gradient
through our provided templates. * Flow Assurance

* Make better decision through reduced uncertainty and risk * Pipeline planning

+ Optimization of data and analysis for reducing cost and improving efficiency. *  Multi-well injection

* Improved business agility and responsiveness to market volatility. + Seamless loads

« Direct syncing with Kingdom Spatial Explorer

J% Select File and Format EI
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Projects / Case-Studies /
Insights
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Kingdom Projects | Pre-built
subsurface model — Gulf Coast,
Permian, Anadarko

» 3D geological model over many formations from the
Basement to the Upper viable formations, built from
hIHSM interpreted tops.

» Cleaned Wells, Interpreted Tops, Digital Logs and
Allocated Production raw data.

 Various analytical data including Zones Attributes and
GRID files, and the results of analyses of numerous
continuous and non-continuous plays

* Incorporates PRODFit (Producing Formation from
Interpreted Tops), an enhanced well database.

» Objective is to provide a basic readymade geological
platform, raw data, and derived data for any further
work on any area of interest within the basin where

Strati-Structural (Non-Continuous) Play example derived from The Gulf Coast Kingdom™

users can readily incorporate their proprietary data. Projoct: Austin Play

« Saves users hundreds of man hours required for data
mining, population and collation.

S&P GlObal Thermal maturity Play map example derived from The G ulf Coast Kingdom™

CommOdlty |ﬂSIghtS Project: Eagle Ford Shale




Kingdom Projects | Pre-built subsurface model — Gulf Coast, Permian, Anadarko

onvs. Upper Miocene
on
GOM

* 6+ TB Kingdom project

» Save months of work

» Loaded with publicly available 2D and 3D seismic
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US Gulf | Emissions Corridors a key
starting point in building a CCUS business

Big Cajun2, “
Gas Power, 2.6 Mtpa
— . / Emitter Type
k..
: @ Cod Power @ Refinery
! / Anchor_: Donaldsonville, O GasPower @ Gas Processing
@ | Ammonia Plant, 5.7 Mtpa, )
] . had new investment in 2020. O Cement © Ammonia
R @ Steel @ Ehanol
- Donaldsonville (Ampro) .\
) @ Ammonia Plant, 0.9 Mtpa  Taft Cogeneration Facility, A
® @ Gas Power Plant, ~_
© 2.2 Mtpa, Online 2002 _ : :
Plaguemine Cogeneration Plant, @ L ] . / - 9
Gas Power Plant, 2.7 Mtpa, A
Online 2004 e o @ Cluster NA39 S e 3
3 S > 41
Vi N @ 8 9] o
|. @ Gelsimar, Ammonia Plant, .
\ 1.0 Mtpa Anchor: Faustina,
\ - Ammonia Plant, 6.7 Mtpa,
~_ g had new expansion in 2012. .
E Avp O
D LE. Sun,
at, Ma
asheet ry _
5 10 20 Kilometers : RN . 0 e
Lt & s ! {*iog

*Economically Capturable Volume

** Assumes existing wells have been adequately P&A'd by previous operator to prevent CO2 leakage

***project life extends beyond the capacity of the two reservoirs, therefore injection assumed to continue into the aquifer later in the field life. Itisassumedthe wellsdrilled
into the initial sink (Block 0014) will be side tracked and recompleted to the aquifer depth. Includesallowance for spareinjectors to facilitate testing maintenance and loss of
injectivity
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Foundational emitters for hub development (available volume 23.4 out of 43

Mtpa, hub designed volume 20 Mtpa)

Plant Name

Faustina
Donaldsonville

Geismar

Donaldsonville (Ampro)

Plaguemine Cogeneration Plant

Big Cajun2

Taft Cogeneration Facility

Baton Rouge

Plant Type EZ:/IitS;ai;)*n
Ammonia 6.7 (6.7)
Ammonia 5.7 (5.7)
Ammonia 1.0 (1.0)
Ammonia 0.9 (0.9)

Gas Pow er 2.7 (1.9)

Gas Pow er 2.6 (1.9)

Gas Pow er 2.2 (1.9)
Refinery 1.6

Capture Cost ($/t)

10-30
10-30
10-30
10-30
70-90
70-90
70-90

70-90

Hub Development — Fact Sheet

Item

Injectivity

# wells

Onshore pipeline (km)

Offshore pipeline (km)

# pipelines

Hub volume
Hub Life

Description Item
1Mtpa / well . .
High # boosting stations
25inf™ + 5 monitor Size of storage
per sink

2x5-10km + 1x60-
70km gathering.
1x~200km export

Appraisal

~10km plus 20km to

offshore sinks Ancillary infrastructure

3 gathering, 2 export  Use existing facilities

20Mtpa
20 years

Ramp-up (amount and
years)

S&P Global Commodity

Description

1 comp hub at
Donaldsonville

N/A

N/A

Pow er from grid
(unlikely renew able
30%)
short road to plant

No**. Use of existing
pipeline corridors

Yr1l: 6.7Mtpa
Yr2: 14.3Mtpa
Yr 3: 20Mtpa
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Saline aquifer lessons | Norway’s Snovhit CCS Project

With 5-8% CO2, Snohvitwas the second large scale CCS project to be implemented on the NCS. Secondary storage formation utilized. Key

enabler— carbon tax avoidance.

Snohvit — Development Concept: CO2 reinjected

S&P Global
Commodity Insights

Snohvit: Impact of CO2 Injection (Lifecycle costs in real 2021)

CAPEX (MM USD) 4,104
Lifecycle OPEX (MM USD) 11,514
CO2 Content (%) 5-8
CO2 emissions (Mte) 141,918
CO2 intensity (kg/boe) 0.58
Breakeven gas price ($/Mcf) ~$2

Source: Data taken from IHS Markit Upstream E&P content (Vantage)

CurrentValue:

— Point Forward AT NPV = $3,900 MM (@67/bbl)
Cost benefitanalysis:

— Historical CO2 tax avoided by reinjection (MM USD) = 470
— Future CO2 tax savings (MM USD) = 454 (@ NOK 590/tonne)

— Future savings after CO2 tax increases by 2030
(MM USD) = 2,150 (@ NOK 2000/tonne)

© 2021 IHS Markit
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Saline aquifer lessons | Chevron’s Gorgon CCS project in Australia

Start-up and operational challenges encountered but has injected more than 6 million tonnes of COZ2 into the Dupuy Formation (2,500 m)

Australia: Chevron’s Gorgon CCS Project

Gorgon

COS DC-C Gorgon Plant

Cco2C-17
Gorgon Plant
CO2C-19
Gorgon Plant
CO2C-RS2

Gorgon Plant
S CO2D-WP1
Gorgon Plant

CO2D-WP2

Gorgon
CCs DC-B
Gorgon Plant
CO2B-16(2)

Gorgon Plant
CO2B-14(U)

Gorgon Plant
CO2B-13(S)
Gorgon Plant
CO2B-I5(Y)

.

Gorgon Plant\
CO2E-WP3 <

Gorgon Plant A Gorgon
Gorgon Plan CO2E-W2 Gorgon Plant CCS DC-A f
CO2E-WP4 CO2A-I1 w/__Gorgon Plant \

Gorgon Plant
CO2A-12(N)

CO2A-RS1
Gorgon Plant

CO2 Storage CO2D-Wi1
® Gorgon plant wells
@ Gasplants
— CO2 Pipe!ines Gorgon @
Gas pipelines
——— Qil pipelines
Gorgon , x
‘ PlantZ-Wi1
‘ . Gorgon / 0 0.8 km
PlantZ-WI2 — .
Source: Data taken from 0 0.5 mi

IHS Markit E&P/midstream
| content (EDIN)

©2021 HS Markit. All nights reserved. Provided *as is”, vathout any warranty. This map & not to be reproduced or disseminated and is not to be used nor cited as evidence
in connection with any terntonal claim. IHS Markil is impartial and not an autonty on infernatonal boundaries which might be subject to unresoived daims by multiple
jurisdicions.
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Saline aquifer lessons | In Salah CCS project in Algeria

Injection from 2004 to 2011 stored 3.8MtCO2. Lessons learned- potential migration of CO2 to the north -outside of the hydrocarbon lease;
leak detection of CO2 in a well-head; and potential leakage to the caprock/seal

FIELD SECTION %’
7. IHS Markit
7S
SIMPLIFIED STRATIGRAPHY AT THE IN SALAH CO2 STORAGE (C10 SANDSTONES) PROJECT =\ ~
TIMIMOUN BASIN / Algeria /A\\\\‘ IHS Markit
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Malaysia | Petronas integral in country’s push for net zero target

CCS hubs planned linked to key gas projects. Petronas’ Kasawari Phase 2 developmentinclude CO2 storage at M1 field. First injection

targeted in Q4 2025.

Kasawari—Phase 2 field development M1 storage field
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Malaysia | The impact of including CCS on Kasawari

Significant reduction in emissions, but it comes at a costto both PETRONAS and the Malaysian government

Impact of CCS on Kasawari project

No CCS CCS Difference Difference (%)
6 Tcf Recoverable reserves 6 Tcf - -

4.68 Tcf Sales gas 4.68 Tcf - -

$1,800 CAPEX (millions USD — Real 2021) $2,700 + $900 +50%

$5,800 Lifecycle OPEX (millions USD — Real 2021) $7,900 +$2,100 + 36%
67.1 Upstream CO, emissions (million tonnes CO,e) 21.0 -46.1 - 69%
84.9 Upstream CO, intensity (kg/boe) 26.6 -58.3 - 69%
$580 PETRONAS NPV10 (millions USD) $150 - $430 - 714%

$4,000 Government NPV10 (millions USD) $3,200 - $800 - 20%
$2.4 Breakeven upstream gas price ($/Mcf) $3.3 +$0.9 + 38%

Note: Economics undertaken at a Brent price of $60/bbl, with an assumed upstream gas price of $3.9/Mcf
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Middle East CCUS | UAE, Qatar and Saudi lead efforts to scale up capacity

Uthmaniyah CO2-EOR project - Ghawar, Saudi Arabia

CCS Projects in the Middle East
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2.1 MMtpa of CO2 captured at the Ras Laffan
processing plant onshore Qatar (gas produced
from the North Field) and sequestered into the
Arab Formation (saline aquifer).

» Project expected to be expanded to 5 MMtpa
of CO2 by 2025, and 9 MMtpa of CO2 by 2030.
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Source-Sink Matching | Hubs will be sourced by the most significant CO2
emitters — S&P Global identified 13,165 emitters

Emitter archetype scorecard Emitter archetype emission volume by country

Archetype name Count of Average 10t percentile  Capture cost ~ India —
facility emissions per emission scale range ($/Mt COy) N s —— |
faC|||ty (Mtpa) Indonesia  —

Germany I 1
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Coal Power Plant 1,218 3.4 9.0 40-110 South Kores, | m—
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Source: S&P Global Commodity Insights - EDIN Midstream database
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Source-Sink Matching | Distance and international borders complicate
source-sink matching for the SE Asia region

Regional Example
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« Vietnam

* The Nam Con Son Basin containing all the clear circled sinks
comprises of predominantly carbonate reservoirs, with
distances of >200 km.

* There are mature oail fields in the vicinity which could be the
upside. Technically CO2 EOR has been proven in a pilot but
did not push through because of economics at that time
(without much incentives).

* Indonesia

» Acluster of sinks in the Kutei Basin (Kalimantan), provides
significant storage, but its not proximal to any emissions
clusters, with the closest being > 400 km.

+ Malaysia

* Good sinks in the Malay Basin, however, proximal in-country
emission clusters are on the other side of the island. The
Central Luconia Province contains mostly carbonate sinks.

» Thailand

* Several hubs have been identified with sinks in the Gulf of
Thailand Basin and emissions clusters on the coast.
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Antitrust Guidance

Commodity Insights ("Commodity Insights”) is committed to full compliance with all applicable antitrust laws. Accordingly,
this presentation will be conducted in strict compliance with both the letter and the spirit of all applicable antitrust laws.
Commodity Insights expects participants to comply with all antitrust laws and not to use this event to coordinate their
commercial activities. Any activity that could create even the appearance of a restriction or distortion of competition must be
avoided. To ensure compliance with antitrust laws, Commaodity Insights and all participants shall keep strictly within the
presentation agenda, as circulated.

In particular, Commodity Insights prohibits any discussions/exchanges of information about any participant’s individual, current
or future: (1) prices (including discounts, rebates and reductions); (2) costs; (3) profits and profit margins; (4) capacity, output
and sales; (5) supply and demand forecasts; (6) market shares and sales territories; (7) investments and marketing plans; or (8)
unannounced capital expansion or closure plans.”
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Restrictions on Use: Youmay use the analyses, prices, indexes, assessments and other related information (collectively, “Data”)
in this presentation only for your personal use. You may not publish, photocopy, reproduce, distribute, retransmit, resell, create
any derivative work from, put into a computer system and/or otherwise provide access to Data or any portion thereof to any
person (either within or outside your company including, but not limited to, via or as part of any internal electronic system or
Internet site), firm or entity.

Disclaimer: S&P GLOBAL COMMODITY INSIGHTS, ITS AFFILIATES AND ALL OF THEIR THIRD-PARTY
LICENSORS DISCLAIM ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO,
ANY WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR USEAS TO THE
DATA, OR THE RESULTS TO BE OBTAINED BY ITS USE OR AS TO THE PERFORMANCE THEREOF. A REFERENCE
TO APARTICULAR INVESTMENT, SECURITY, RATING ORANY OBSERVATION CONCERNING A SECURITY OR
INVESTMENT PROVIDED IN THE COMMODITY INSIGHTS INFORMATION IS NOT A RECOMMENDATION TO BUY,
SELL OR HOLD SUCH INVESTMENT OR SECURITY OR MAKE ANY OTHER INVESTMENT DECISIONS AND DOES
NOT ADDRESS THE SUITABILITY OF ANY INVESTMENT OR SECURITY. NO USER OF THE COMMODITY
INSIGHTS INFORMATION SHOULD RELY ONANY INDEX, BENCHMARK, PRICE ASSESSMENT, OBSERVATION,
OPINION OR OTHER INFORMATION CONTAINED IN THE COMMODITY INSIGHTS INFORMATION IN MAKING
ANY INVESTMENT OR OTHER DECISION. COMMODITY INSIGHTS DOES NOT SPONSOR, ENDORSE, SELL OR
PROMOTEANY SECURITIES, OTHER FINANCIAL OR INVESTMENT PRODUCTS OR SERVICES. THE COMMODITY
INSIGHTS INFORMATION IS NOT A SUBSTITUTE FOR THE SKILL, JUDGMENT AND EXPERIENCE OF
SUBSCRIBER, ITS MANAGEMENT, EMPLOYEES, ADVISORSAND/OR CLIENTS IN MAKING INVESTMENT AND
OTHER BUSINESS DECISIONS.

Limitation of Liability: In no event whatsoever shall S&P Global Commaodity Insights, its affiliates or their third-party
licensors be liable for any indirect, special, incidental, punitive or consequential damages, including but not limited to loss of
profits, trading losses, or lost time or goodwill, even if they have been advised of the possibility of such damages, whether in
contract, tort, strict liability or otherwise. The Data is provided on an “as is” basis and your use of the Data is at your own risk.

The names “S&P Global Commodity Insights” and “Commodity Insights” and the Commodity Insights logo are trademarks of

S&P Global Inc. Any commercial use of the S&P Global Commodity Insights logo must be granted in writing by S&P Global
Commodity Insights.
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