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Disclaimer and Declaration

RISC is an independent advisory firm, providing insightful and impartial advice to
a broad range of clients in the energy industries.
We provide a more comprehensive, reliable and respected opinion faster than
anyone else in the industry, enabling our clients to make their business decisions
with confidence.

The statements and opinions attributable to the author and/or RISC in this presentation are
given in good faith and in the belief that such statements are neither false nor misleading.

In preparing this presentation the author has considered and relied solely upon information in
the public domain. This information has been considered in the light of RISC’s knowledge and
experience of the energy industries and, in some instances, our perspectives differ from some
of our highly valued clients.

In some cases the views and opinions of the author may differ from those held by others within
RISC.

RISC has no pecuniary interest or professional fees receivable for the preparation of this
presentation, or any other interest that could reasonably be regarded as affecting our ability to
give an unbiased view.

This presentation is the copyright of RISC and may not be reproduced, electronically or in hard
copy, without the written permission of RISC.
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RISC Advisory AR!SC

RISC is an independent advisory firm providing impartial technical and commercial advice to operators, non-operators, banks, and private equity firms to
support their interests in energy projects around the world.
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Content AR!SC
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Gorgon LNG plant, with domgas and CO, compression /injection facilities




Carbon Capture Storage in APAC



Injection of CO2 underground has been going on for over 50 years...

@R!SC

EOR technology was introduced in the 50’s and
deployed in both the US and the North Sea in the
70’s and 80's.

Sleipner (Norway), the first project to target
dedicated storage, through injection into a saline
aquifer, started up in 1996, and is still operating.

Approximately 30 operational sites worldwide,
many more being studied.

As EOR it’s been very successful:
- Paid for via oil revenues.

Capture has mainly focussed on reservoir or pre-
combustion projects:

- But technologies are transferable to post
combustion.

- Boundary Dam (Canada, 2014) was the
first project to capture CO, from a coal-
fired power station.

International  Energy  Agency  Sustainable

Development Scenario, CCUS accounts for 15% of
the cumulative CO, emissions reduction required,
a capacity of 10.4 Gtpa (current capacity is
40mtpa).
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Global Carbon Capture Institute — Commercial CCS facilities in operation worldwide




Sample of CCS projects in Australia and SE Asia AR!SC

Summary of CCS projects

Gorgon Australia Chevron Operational Aquifer
Moomba Australia Santos Execution Depl. field 1.7
Kasawari Malaysia PCSB Execution Depl. Field 3.3
North Carnarvon  Australia Woodside Study (FID 2023) Depl. Field 5
Arthit Thailand PTTEP Study (FID 2023) Depl. Field 1 i
Bayu-Undan Australia/TL Santos Study Depl. Field 10 o . Bayu-Undan
Bondpal
Reindeer Australia Santos Study Depl. Field TBA
North Carnarvon
Lang Lebah Malaysia PTTEP Study TBA TBA P
Gorgon -J
Shepherd Malaysia PCSB Study Depl. Field TBA y
PAU Indonesia SEP Study Depl. Field TBA v
0./
Bonaparte Australia Inpex Study Depl. Field 2.0-7.0 ; 7
Cliff Head S
Cliff Head Australia 1\ Study Depl. Field 0.6 '
Southea'st Australia ExxonMobil Study Depl. Field 2
Australia
. . ‘ Operational
Arun Indonesia 1\ Study Depl. Field TBA
CarbonNet Australia Victorian gov. Study Deep saline 1.0-5.0 ‘ Sanctioned
Papua LNG PNG Total Study Depl. Field 1 ‘ Under study

Sample of CCS projects in Australia and SEAsia




Challenges to CCS projects



Technical challenges

@R!SC

Many technical challenges to CCS projects are universal but each project is unique in its surface subsurface interactions. The petroleum industry is the

natural starting place for CCS as it already has the skill sets required.

Carbon capture
= Dominated by natural gas processing in Australia.

= Easier to remove the natural reservoir CO2 - less energy intensive than post
combustion capture.

n Emissions are close to potential storage sites.
= Single emitter and single storage reservoir easy to manage.

= Cost of capture remains high due to low capture pressure and significant
compression requirements.

Storage
= Assessment of potential storage resource potential needs to be understood.
= Projects likely to focus on known reservaoirs.

Injection rates
= Operating envelopes need to be established to ensure reservoir integrity

maintained.
Monitoring
= Monitoring plans (and mitigation methods) to meet regulatory requirements

= CO, plume development in line with reservoir model.

CCS as a system

It is always important to consider a CCS project as a system.

The interaction between the point at which carbon is captured, treated,
transported, injected and stored needs to be considered.

Each project will have a unique sub-surface geology, set of injection operating
envelopes, number and type of carbon capture points.

Key takeaways:

Most early CCS projects will be:
- for sequestering CO, captured from natural gas production.
- Likely to focus on use of depleted reservoirs

CCS will be dominated by the petroleum industry for foreseeable future as it has
the relevant skills.

Although there are many technical challenges that are similar to all CCS projects
each one will be unique in its interaction between surface facilities and sub-surface
geology and injection requirements.




Australian Carbon Credit Units, ACCUs AR!SC

$60.00

=  Similar style system to EU & UK.

ACCU Review

=  Cost of emissions highly volatile. Difficult to predict potential revenue 45000 anaounced
from emissions avoidance. Release o the
2022 Australian
= Government announcements can impact price. - Election called
- UKissuing more carbon allowances, June 2023. 2 -
- Australian Government policy shifts. = <000
E Release of the draft
g 2022 Australian Election Safeguard
< $20.00 Mechanism reforms
EU, UK & Australian carbon prices Transitional Exit Climate Change 8ill2022
Arrangements announced passed in Parliament
120 $10.00
= 100
(%]
= 80 $0.00
8 60 01-Jul-21 01-Oct-21 01-lan-22 01-Apr-22 01-Jul-22 01-Oct-22 01-Jan-23
=
"g_ 40 Spot Price ACCUs — Source: Australian Government Clean Energy Regulator
(¥ ]

= As of October 2021, CCS projects qualify for Carbon

0 .
Credits
o T T Ty M VO R s T S '
SN SN GRS L QR S LK G

GG G GER CERE GER G CEER CER CER CER i ‘ ’
hﬁ\ \\Qo;,\ &N‘,\ n._:P"}” \/\@\ &%\ ﬁé\ n._:Pc’\ h;{\:.:\ &\‘,\ ,.;9”’\ r\;\gc;\ \’\6\\ =  Allows for CCS projects to have a ‘revenue stream’.
AR A A A = Santos delayed the Moomba CCS project until CCS
EU ETS (USD) UK ETS (USD) ACCU (USD) project were included in the ACCU system.

*ETS = Emissions Trading System
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Long term storage liabilities associated with CO, leaks AR!SC

Australia has developed a regulatory framework for potential leaks associated with CCS projects and RISC anticipates that ultimately all jurisdictions in the
rest of the Asia-Pacific region will invoke some form of time-based transfer of liability to the State.

Potential liabilities
=  Department of Energy & Climate Change conducted an
assessment.

* For offshore projects the Commonwealth requires a closing certificate to . For a field with 200mt storage capacity, 6 abandoned wells
be issued when mje‘ct/on operqt/ons cease. The hqld?r of this certificate there is a 0.12 to 0.5% probability of a co, leak of up to
(the operator) remains responsible for any issues within the next 15 years. .

If. after at least 15 years, the Minister is satisfied that there is no 220,00te over a 100 year period.

significant risk of significant adverse impacts the Minister may declare a . Potential price tag - 18 to 77USSmillion for carbon credits.
“closure assurance period”, after which the Commonwealth will indemnify L )

the certificate holder against future liability. = Doesn’t include costs for environmental damage.

* Coupled with Offshore Petroleum and Greenhouse Gas Storage Act.

L. ‘Fit for 55’ policies will push the EU carbon price to >$150 /t by 2030
Consequently, CCS activities are approved by the same regulators.

Long-term EU Carbon Price forecast
Real 2023, $ /tCO»

400 Extreme high
e==CRU base case

300

* In Western Australia; The Barrow Island Act was altered in 2003 specifically kel
for the Gorgon project. The State will indemnify the Gorgon joint venture 20
parties from post-closure liabilities after a 15-year period post cessation of
injection. 100

Extreme low

0
2015 2020 2025 2030 2035 2040 2045 2050

RISC notes that legislation has yet to be tested and there is no guarantee that the
authorities would declare a closure assurance period.

DATA: CRU Sustainability Long-term Carbon Price Outlook




Shipping of CO, across borders

@R!SC

Capture

DARWIN Compress  Dehydrate

BAYU-UNDAN

CO, transmission
pipeline

= In 1996 London Protocol signed, prohibits the dumping of CO, across national boundaries.
=  Amendment 2009 permits 2 countries to have a bi-lateral agreement in place to transport and sequester CO,.
- Project Greensands: First shipment March 2023, Belgium to depleted oil field, Danish North Sea.
- Northern Lights, Sept 2022 — Yara Fertilizer plant in Netherlands signed agreement to ship CO, to Norway.
=  Asia Pacific — large no. of projects will require cross border shipping:
- South Korea, Philippines and Japan have limited CO, storage capacity.

- Australia, Malaysia, Indonesia and Timor Leste have significant storage capacity. |
=  Australia seen as an ‘Anchor’ country with both import and export potential. A

=  Bayu Udan —To export CO, from Darwin, Australia to Timor Leste up to 10mtpa
- Anchor project, CO, from Barossa development, 2.4mtpa.
=  Bi-lateral agreements are complex

- Which government is ultimately responsible for the CO, stored underground?
- Does one state have more stringent regulations than the other?

- Defining who is responsible/which regulations shall be followed for the CO, along the whole value chain.
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Society of Petroleum Engineers SRMS — Demonstrating resource potential @R'SC

RISC has successfully implemented the SPE’s SRMS in certifying Santos’s contingent storage resources on the Moomba Phase Il project as well as in
evaluating prospective storage resource potential for our clients and the Australian Government.

= Society of Petroleum Engineers published the Storage Resource Management System in 2017

INCREASING CHANCE OF COMMERCIALITY

STORED
— Useful tool to calibrate expectations, uncertainty and maturity of carbon storage CAPACITY
projects for investors and stakeholders. ] :
St 1 Establishi i g g Low Best Estimate High
ep 1 Establishing prospective resources 3 2 1P 2p 3p
= QOperator preliminary work includes: ] E P1 : P2 - P3 :
. . . [ : - :
—  Best depths (pressure) to operate saline aquifer CO, storage project. n i ol SOUE o REERGILE - okl :
i} . H :
— Evaluation of 4 way dip closures and potential for residual gas trapping. 2 I : : -
— Investigation into possible CO2 markets. § g ) CONTINGENT STORAGE RESOURCES ¢ 4
— Appropriate analogues to estimate GRV storage capacity and areal extent of the CO2 w a 5 1€ 2C 3C
plume. g § E : : :
Step 2 Maturing to contingent resources 3 S s a : €2 a
e . . n o . o
= New data acquisition and subsurface modeling: g o g
— 3D seismic campaign, exploration wells/injection testing. 'E_t' ? INACCESSIBLE STORAGE RESOURCES
— Mature subsurface modelling sufficiently to reclassify the storage volumes. o
. . - [a]
Step 3 Maturing to storage capacity (certified resources): o9
= Project approval. % g g
= |Immediate reclassification of firm contingent storage to storage capacity. g o 2
(1]
= Subsequent reclassification of unfirm contingent storage to storage capacity. % Y x
INACCESSIBLE STORAGE RESOURCES

RANGE OF UNCERTAINTY
SPE SRMS Resources classification framework




Gorgon — Not a CCS problem



Gorgon CCS project overview AR!SC

. Located 1200km north of Perth on Barrow island nature reserve.

Ll Multiple large gas fields: Jans 10 and Gorgon initially — others later.

. 3 LNG trains - 15.6tmtpa

= Domestic gas processing plant 300TJ/day of gas to WA market.

] Chevron (operator) 47.3%, Exxon Mobil and Shell (25% each), Tokyo Gas and Jera (2.7%).

= 14-16mol % CO,. .I.arlsz-lo field
. 9 CO,injection wells with total capacity of 4mtpa (Circa 40mtpa currently injected worldwide) Sorgon
I
= Started up 2019. e B A
Karratha
- . el B
Operational life — 40 years. S

Gas Location of the Gorgon gas processing and CCS facilities
Reservoir

Gorgon processing facility
Source — Government of Western Australia Department of Mines, Industry Regulation and Safety
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Poor performance has been picked up by the press... @R;’SC

Chevron has faced teething issues with the Gorgon CCS project. Since start up it has not been able to meet full capacity — up to the end of 2022
approximately 5.5 million tonnes had been injected compared to a target of 12 million tonnes.

Chevron's flagship Gorgon CCS project still

LJ St r e a m failing to live up to expectations
p Carbon capture and storage project in Western Australia only operated at
£

NERGY EXPLORED

LBETN, ; .
%?;“'::f,"',“ Institute for Energy Economics

\ . : .
\!{:‘:.‘g,:g' and Financial Analysis
=’

just over half of its stated capacity in the 2021 financial year

April 26 2022 the Institute for Energy Economics and Financial Analysis wrote
“IF Chevron, Exxon and Shell can’t get Gorgon’s carbon capture and storage to work who can?”

Australia: Gorgon Carbon Capture and Storage Gas giant Chevron falls further behind
The world’s largest CCS system has failed to meet its target

on carbon capture targets for Gorgon
by about 50%

The,.
> 5 ; . Guardian EEEZS

Newspaper of the year
While scale of shortfall is uncertain, conservationists claim

CO, removed from gas and available for injection admission is proof the projectisn't working

Original target: 80% of gas removed is injected

Revised target

CO, injected Million tonnes CO, equivalent; ] ] ~ .
=t cumulative July 2016—July 2021 The Sudnep Morning FHerald

-

Chevron’s five years of Gorgon carbon storage failure
could cost $230 million

Source: Gorgon Environmental Reports 2015-2020; 2021 |EEFA

= Gorgon CCS has failed to meet its injection target of 4 MTPA.
= But is still successful when one considering the current capacity of CCS projects is circa 40mtpa.
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So what’s the issue? AR!SC

Gorgon has water injection problems (not CO, injection)!

= CO, isinjected into the Dupuy formation — a closed Saline Aquifer.
= To maintain integrity of the reservoir, water is extracted to maintain reservoir
pressure.
= This water is reinjected into another shallower aquifer in the Barrow Group.
. Water extracted contained more solids (produced sand) than expected: Capture & Transport Injection & Monitoring Pressure Management System
- This caused fouling in the water injection wells and a decrease in injection
capacity.
- Water extraction had to be reduced, and this, in turn, led to reduced CO,
injection. e ydration > i jecti Production Treatment Injection
= Chevron’s plans to resolve: o Barrow Island
- Increase the number of water injection wells from two to four.
- Increase water treatment (filtration) capacity.

= Noteworthy:
— CO, injection and reservoir performance is as expected.

— Excellent match between the predicted CO, plume growth and that observed in
surveys.

— Good confidence in long term predictions.
- ~8 million tonnes CO, stored as of May 2023.

Confined Saline Aquifer
Dupuy Formation

Gorgon CCS simplified flow diagram

" Hindsight — If water extraction had started earlier, when they started injecting CO, Chevron SPE Presentation Insights and Lessons Learnt, June 22, 2023

the problems would have been picked up earlier and could have been addressed.
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Key Takeaways AR!SC

CCS is a well proven technology and can demonstrably safely store CO,

= Capture and injection of CO, has been proven in operations for over 5 decades.

= Dedicated CCS projects are not new — Sleipner has been operating for nearly 30 years.

= All (CCS) projects are unique and face unique as well as common problems.

= Gorgon CCS works but has highlighted some potential problems that others can learn from.

= Australia has the most advanced regulatory framework in place in the Asia Pacific region (but it is not comprehensive or complete).

= CCS is the only proven technology that can remove significant quantities of CO, emissions (currently at ~40 MTPA capacity and growing).
= The petroleum industry has both the skill sets and the asset knowledge required to enable CCS project development.

= The petroleum industry must lead the way with CCS.

= This has been a brief overview of CCS in the APAC region; RISC has completed numerous technical due diligence activities on CCS projects as well as evaluation of CO storage
potential, reservoir modelling, CO, injection modelling, set up CO, measurement and monitoring programmes. Please don’t hesitate to get in touch if you would like to
know more.
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Perth

Level 2

1138 Hay Street

WEST PERTH WA 6005

P. +61 8 9420 6660

E. admin@riscadvisory.com

Brisbane

Level 10

95 North Quay

BRISBANE QLD 4000

P. +61 7 3025 3397

E. admin@riscadvisory.com

London

Office 204

20 St Dunstan’s Hill
LONDON UK EC3R 8HL

P. +44 (0)203 795 2900

E. admin@riscadvisory.com

www.riscadvisory.com

South East Asia

Jakarta

Indonesia

P. +61 8 9420 6660

E. admin@riscadvisory.com




Appendix | - Gorgon at a glance AR!SC

gorgon at a glance

5x The distance from the ocean surface to 3 5 The liquefaction module for 72 Each LNG tank can hold 6.3 million
the bottom of the Jansz-lo field reservoir B LNG Train 1 - one of 51 modules x cubic feet (180,000 cubic meters) of
tallest Is five times the height of the world's thousand average  on the plant - weighs more Olympic-size LNG. That is equivalent to about 72
building tallest building, Burj Khalifa in Dubai. size cars than 3,500 average size cars. swimming pools Olympic-size swimming pools.
Domestic
3 LNG tral 2 LNG tanks
500+ More than 500 miles (800 km) of pipeline el oy
has been laid onshore and offshore. That is LNG to Asia markets
miles of about the driving distance from New York

pipelines to Washington, D.C., and back.

Pipelines
Domestic

Manifold gas
- -y Subsea tree
pipeline

4x The amount of steel used 80 A tanker filled with Gorgon
in the plant is equal to more LNG carries enough energy
Subsea tree stoel than four Sydney Harbour thousand to supply around 80,000
bridges Bridges. Japanese homes  Japanese homes for one year.

Manifold

14,615 foot
(4,455 m)

Dupuy formation
8,199 ft (2,499 m) fast facts about gorgon

Jansz-lo

9,100 = 10,350 font e One of the largest subsea installations in the
2,774 - 3,155 11,350 — 13,600 feot 3
b(amlh the sea:‘e)d (3,459 — 4,145 m) x world with more than 253,531 tons (230,000
beneath the seabed alrcraft tonnes) of steel pipe and structures that equals
carriers  the weight of three aircraft carriers.

on. All Rights Reserved

Chevron Australia— Gorgon at a glance
https://australia.chevron.com/our-businesses/gorgon-project 20
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