
Shell CONFIDENTIAL

CCS and Hydrocarbon E&P – An Upstream 
Perspective

Dr. Patricia Seevam
GM Transformation and Energy Transition

1March 2023SEAPEX 50th Anniversary



Shell CONFIDENTIALCompany name appears here

CAUTIONARY NOTE

The companies in which Shell plc directly and indirectly owns investments are separate legal entities. In this presentation "Shell", "Shell Group" and "Group" are sometimes used for convenience where references are made to Shell plc and
its subsidiaries in general. Likewise, the words "we", "us" and "our" are also used to refer to Shell plc and its subsidiaries in general or to those who work for them. These terms are also used where no useful purpose is served by identifying the particular
entity or entities. "Subsidiaries", "Shell subsidiaries" and "Shell companies" as used in this presentation refer to entities over which Shell plc either directly or indirectly has control. Entities and unincorporated arrangements over which Shell has joint
control are generally referred to as "joint ventures" and "joint operations", respectively. "Joint ventures" and "joint operations" are collectively referred to as "joint arrangements". Entities over which Shell has significant influence but neither control nor
joint control are referred to as "associates". The term "Shell interest" is used for convenience to indicate the direct and/or indirect ownership interest held by Shell in an entity or unincorporated joint arrangement, after exclusion of all third-party
interest.

FORWARD-LOOKING STATEMENTS: This presentation contains forward-looking statements (within the meaning of the U.S. Private Securities Litigation Reform Act of 1995) concerning the financial condition, results of operations and businesses of
Shell. All statements other than statements of historical fact are, or may be deemed to be, forward-looking statements. Forward-looking statements are statements of future expectations that are based on management’s current expectations and
assumptions and involve known and unknown risks and uncertainties that could cause actual results, performance or events to differ materially from those expressed or implied in these statements. Forward-looking statements include, among other
things, statements concerning the potential exposure of Shell to market risks and statements expressing management’s expectations, beliefs, estimates, forecasts, projections and assumptions. These forward-looking statements are identified by their
use of terms and phrases such as "aim", "ambition", "anticipate", "believe", "could", "estimate", "expect", "goals", "intend", "may", "milestones", "objectives", "outlook", "plan", "probably", "project", "risks", "schedule", "seek", "should", "target", "will" and
similar terms and phrases. There are a number of factors that could affect the future operations of Shell and could cause those results to differ materially from those expressed in the forward-looking statements included in this presentation, including
(without limitation): (a) price fluctuations in crude oil and natural gas; (b) changes in demand for Shell’s products; (c) currency fluctuations; (d) drilling and production results; (e) reserves estimates; (f) loss of market share and industry competition; (g)
environmental and physical risks; (h) risks associated with the identification of suitable potential acquisition properties and targets, and successful negotiation and completion of such transactions; (i) the risk of doing business in developing countries
and countries subject to international sanctions; (j) legislative, judicial, fiscal and regulatory developments including regulatory measures addressing climate change; (k) economic and financial market conditions in various countries and regions; (l)
political risks, including the risks of expropriation and renegotiation of the terms of contracts with governmental entities, delays or advancements in the approval of projects and delays in the reimbursement for shared costs; (m) risks associated with
the impact of pandemics, such as the COVID-19 (coronavirus) outbreak; and (n) changes in trading conditions. No assurance is provided that future dividend payments will match or exceed previous dividend payments. The contents of websites
referred to in this presentation do not form part of this presentation. All forward-looking statements contained in this presentation are expressly qualified in their entirety by the cautionary statements contained or referred to in this section. Readers
should not place undue reliance on forward-looking statements. Additional risk factors that may affect future results are contained in Shell plc’s Form 20-F for the year ended December 31, 2021 (available
at www.shell.com/investor and www.sec.gov). These risk factors also expressly qualify all forward-looking statements contained in this presentation and should be considered by the reader. Each forward-looking statement speaks only as of the date
of this presentation October 2nd, 2022. Neither Shell plc nor any of its subsidiaries undertake any obligation to publicly update or revise any forward looking statement as a result of new information, future events or other information. In light of these
risks, results could differ materially from those stated, implied or inferred from the forward-looking statements contained in this presentation.

SHELL’S NET CARBON FOOTPRINT: Also, in this presentation we may refer to Shell’s "Net Carbon Footprint" or "Net Carbon Intensity", which include Shell’s carbon emissions from the production of our energy products, our suppliers’ carbon
emissions in supplying energy for that production and our customers’ carbon emissions associated with their use of the energy products we sell. Shell only controls its own emissions. The use of the term Shell’s "Net Carbon Footprint" or "Net Carbon
Intensity" are for convenience only and not intended to suggest these emissions are those of Shell plc or its subsidiaries.

SHELL’S NET-ZERO EMISSIONS TARGET: Shell’s operating plan, outlook and budgets are forecasted for a ten-year period and are updated every year. They reflect the current economic environment and what we can reasonably expect to see over
the next ten years. Accordingly, they reflect our Scope 1, Scope 2 and Net Carbon Footprint (NCF) targets over the next ten years. However, Shell’s operating plans cannot reflect our 2050 net-zero emissions target and 2035 NCF target, as
these targets are currently outside our planning period. In the future, as society moves towards net-zero emissions, we expect Shell’s operating plans to reflect this movement. However, if society is not net zero in 2050, as of today, there would be
significant risk that Shell may not meet this target.

FORWARD LOOKING NON-GAAP MEASURES: This presentation may contain certain forward-looking non-GAAP measures such as cash capital expenditure and divestments. We are unable to provide a reconciliation of these forward-looking Non-
GAAP measures to the most comparable GAAP financial measures because certain information needed to reconcile those Non-GAAP measures to the most comparable GAAP financial measures is dependent on future events some of which are
outside the control of Shell, such as oil and gas prices, interest rates and exchange rates. Moreover, estimating such GAAP measures with the required precision necessary to provide a meaningful reconciliation is extremely difficult and could not be
accomplished without unreasonable effort. Non-GAAP measures in respect of future periods which cannot be reconciled to the most comparable GAAP financial measure are calculated in a manner which is consistent with the accounting policies
applied in Shell plc’s consolidated financial statements. The contents of websites referred to in this presentation do not form part of this presentation. We may have used certain terms, such as resources, in this presentation that the United States
Securities and Exchange Commission (SEC) strictly prohibits us from including in our filings with the SEC. Investors are urged to consider closely the disclosure in our Form 20-F, File No 1-32575, available on the SEC website www.sec.gov.
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 CCS and why is it important

 Value chain: CCS vs HC 

 Enablers for CCS

 Differences between CCS and Hydrocarbons E&P

 Performance requirements for geological storage

 Risk Management
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Key Drivers for CCS

 Global CO2 emission in 2019 ~37 Bt, projected to reach > 60 

Bt by 2050 on current trend

 CCS is a part of the solutions for CO2 emission reduction; CCS 

is estimated to contribute to 6-20% CO2 reduction needed by 

2050

 CCS is a key technology for decarbonisation of:

 Industrial CO2 sources (e.g. “Quest” in Canada, CO2 from Shell 

Scotford Complex, 6.5 Mt stored since 2015)

 HC Production, either of contaminated fields (e.g. Gorgon LNG 

in Australia (14% CO2), 5 Mt stored since 2019) or EOR (e.g. 

Synfuels-Weyburn in USA-Canada, > 30 Mt stored since 1984)

Annual global fossil fuel CO2 emission (Bt)
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Global CCUS Projects  Significant ramp up in CCUS project globally in 2021, especially in 

USA (45Q tax credit*) and Europe

 Current and under development CO2 storage capacity at >100 Mtpa 

worldwide  (by 2030 (Ringrose, 2020))

*45Q offers a tax credit ($12-$50) per metric ton of carbon captured and stored, depending on project type (eg CCS vs EOR)

Compiled & summarized by C Lee, Dec-2021

Emission scope definition:

1: direct emission from own operations

2: indirect emission from use of company’s products

3: all other indirect emission from company’s value chain
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CCS IS “PUTTING FOSSIL CARBON BACK INTO THE FOSSIL RECORD”

 Geological storage, sometimes termed Sequestration, is the injection 
of CO2 into geological strata with the aim of permanently isolating the 
CO2 from the atmosphere 

 Climate mechanisms pay – and that means governments or 
government backed instruments

 Income is normally derived from the sale of clean products or the 
absence of emissions
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Source: ZEP

 Very high level of scrutiny on storage security

 Significant characterisation providing evidence that the store is not 
expected to leak

 High level of monitoring and assurance during and after injection
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SKILLS ARE THE SAME, BUT THE FOCUS IS SUBTLY DIFFERENT

 How much CO2 can I safely store, what is my Capacity to 
Injection (C/I) ratio?

 Will the CO2 be contained for millennia and will injection cause 
unwanted effects? 

 How long can I guarantee the injection rate, most contracts 
require us to guarantee a fixed injection rate for decades?

 Can we develop an effective well, reservoir, and facilities 
management plan (WRFM)? 
In addition we must demonstrate that we are able to monitor the 
store to show that we are containing the CO2. 

 Energy goes up in the system. In a structural store we are 
creating a gas field. In an aquifer store we create a plume.

 Every cubic meter of CO2 injected has to push away a cubic 
meter of water – focus is on connectivity at a distance

CO2 storage

 How much oil/gas is in the accumulation, what is my Reserves to 
Production (R/P) ratio?

 Will production, or water / gas injection, cause unwanted effects –
out of zone flow, induced seismicity, impact other users?

 How long do we maintain plateau production rate, before decline 
and ultimately COP?

 Can we develop an effective well, reservoir, and facilities 
management plan (WRFM)?

 Energy goes down in the system – we are extracting the fluids.

 Connected volume of highly compressible hydrocarbon, focus is on 
the field.

Hydrocarbon production
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Reversing the flow
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 Subsurface  Gas processing  Transport  Emitters/Customers

Highest technical 

uncertainty

Production

CCS
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Five performance requirements for geological CO2 storage
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S  T  O  R  A  G  E    S  I  T  E     F  E  A  S  I  B  I  L  I  T  Y
 How Shell ensures safe, long-term CO2 storage
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Risk-based Measurement, Monitoring and Verification (MMV) 
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 Verify containment

 Establish conformance

Identify 
Risks

Implement 
Safeguards

Risk 
Evaluation

MMV 
Design

Risks 
reduced 
to ALARP

Purpose: Containment, Conformance, and Confidence
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Risk-based Measurement, Monitoring and Verification (MMV) 

 Building trust based on evidence:
 For example, the Goldeneye 

storage permit documentation 
was over 800 pages long

Detail all evidence from site characterisation and design

Bring evidence together in containment risk assessment

Design MMV plan based on containment risk assessment

Outline corrective measures that complement monitoring to 
create additional safeguards for containment

Present closure and post closure plans that draw 
evidence from conformance results from monitoring

Outline financial security based on site selection,                  
characterisation, the design decisions and risk assessment results

400 pages

200 pages

90 pages

90 pages

25 pages

10 pages                             
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Purpose: Storage Permit
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Summary

• CCS is a needed solution for meeting national and global climate goals

• CCS projects are driven by different value than hydrocarbons

• Current  knowledge and skills in the Energy industry especially upstream is very relevant  and 

transferrable to CCS – we need to think and utilise the knowledge in a different way - start asking different 

questions

• The highest technical uncertainty is in the subsurface where detailed site characterisation is important for 

the storage permit

• By fulfilling the five performance requirements for geological CO2 storage: capacity, containment, 
transport & injectivity, monitoring & remediation, stakeholders – we can ensure safe and efficient CO2 
storage.

• Risk-based approach: Following the “identify, assess, mitigate, monitor” risk framework to 
containment, adapting MMV through time as risk-profile changes with project maturity
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