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Cautionary note

The companies in which Royal Dutch Shell ple directly and indirectly owns investments are separate legal entities. In this presentation “Shell”, “Shell group” and “Royal Dutch Shell” are
sometimes used for convenience where references are made to Royal Dutch Shell ple and its subsidiaries in general. Likewise, the words “we”, “us” and “our” are also used to refer to Royal
Dutch Shell plc and 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 Royal Dutch 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. 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.

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 Royal Dutch 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 orimplied in these statements. Forward-looking statements include, among other things, statements concerning the potential exposure of Royal
Dutch 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”, "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 Royal Dutch Shell and
could cause those results to differ materially from those expressed in the forward-looking statements included in this [report], 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;
(1) the risk of doing business in developing countries and countries subject to international sanctions; (j) legislative, 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; and (m) changes in trading conditions. No assurance is provided
that future dividend payments will match or exceed previous dividend payments. All Forward-|ooking statements contained in this [report] are expressly qua|iﬁed 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
Royal Dutch Shell’s 20-F for the year ended December 31, 2018 (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, 22 August 2019. Neither Royal Dutch 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.

We may have used certain terms, such as resources, in this presentation that United States Securities and Exchange Commission (SEC) strictly prohibits us from including in our filings with the
SEC. U.S. 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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Outline

m Refiners’ CCS challenge, and how it can be
approached

m The four steps of CCS

m The major CO, emitters in the refinery

m Shell’s CO, capture technologies

' m Case studies




As a consequence of the Paris Agreement on climate change, refiners
must reduce their CO, emissions substantlally
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ic of solutions will be'réquired

m Energy efficiency initiatives
m Fuel switching
m Process optimisation

m Best available technology

j % mCarbon capture and storage |
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W “CCUS is one of the most cost-effective solutions ava:lable to reduce emissions :
from some industrial and fuel transformation processes”

International Energy Agency
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® Which units should | capture CO, from?

=~ _ mCan | capture CO, from low-pressure flue

+5 gas, or from high-pressure process streams,
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® How do | do this cost effectively?

~ ® What technology options are available for

-- carbon capture? Are they proven?
" m Are there any commercial CCS projects that |
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Fortunately, refiners can leverage the experience of other sectors

m Power (coal, residue, gas, waste)

m Upstream oil and gas

m Oil sands

—

m Cement

m And... yes, refining e " s R
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Managing carbon at Shell

® Sustainability and carbon risk management
m Credits and offsets

m Capture, transport, sub-surface,
sequestration and EOR core competence:

m Large-scale commercial projects
m Mature CO, capture technologies
m Research partnerships

m Provisions for CCS retrofit in current
projects
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Global Shell involvement
in CCS projects

Northern i
Lights

B Industrial scale projects in operation

B Planned industrial scale project -

FEED completed

W Involvement through CANSOLV
technology - no Shell equity

CCS project under Peterhead — Boundary
construction/planning (cancelled) Dam
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CCUS: The four-headed monster

BA 1. Capture I
=) 2. Compression
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Step 1: Capture - Flue gas CO, capture

* Fluegas precleaning
OWEREC: Combined cycle gas 3-4% CO, ‘ — rc —_— 1 : . Pure CO,
I turbine power plant/CHP ’
FCCU/EEF;JC{:urnace 7-9% CO, ’ Pure CO,
_g” I OP::;::':IS::/glm;ne ?-10% CO, ’ Pure CO,
ioo Sulphurgr::zzfzrgsunit tail 17-22%CO, TR ’ Pure CO,
(por:mlin?gl?s??on) e ’ it

SHELL CATALYSTS & TECHNOLOGIES
TRANSFORMING ENERGY TOGETHER



Step 1: Capture

m Three different CO, capture routes:
m Pre-combustion (high pressure)
m Post-combustion (low pressure)

m Oxyfuel

m CO, capture relevant for pre- and post-
combustion routes

[ [
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m CO, is separated from the gas using a
solvent
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Step 2: CO, compression

m Deep dehydration is often required

m Project specific specifications - TEG
or mol sieve

m Approx 1200 psig (84 Bar)

m Commercial, fully available
technology

m 9-12MW electricity consumption
per IMM tpa
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Step 3: Pipeline may be most the cost-effective transportation option
for many projects, but ship transport will also play a role

Northern Lights CCS project (Equinor/Shell/Total)
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Step 4: Utilisation and storage

Ultimately, to address climate
change, all captured CO, must be

sequestered

Other than possible new utilisation
options (building materials,
asphalt/paving material, etc) only

two options exist today:

1. CO, sequestration deep
underground

2. EOR with sequestration
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Hydrosphere
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CCUS: Some key considerations for refiners

m Clustering
m Assessing transport costs
mNearest point to sequester

mNearby users of CO,
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Which are the main CO, sources in a refinery?

Utilities
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FCE

DCU

Hydrogen
Gasoline
Aromatics

Jet

Diesel

Various

Heating/

marine

Various
Petcoke

Asphalt



Which are the main CO, sources in a refinery?
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Capturing CO, from high-pressure process streams

HMU
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Capturing CO, from high-pressure process streams

E—

ADIP ULTRA
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Capturing CO, from low-pressure flue gases

Utilities
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Capturing CO, from low-pressure flue gases

CANSOLV CO,

Bl
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Technologies for both high- and low-pressure streams

mg—

ADIP ULTRA

CANSOLV CO,

Bl
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The ADIP ULTRA process
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ADIP ULTRA technology - for high-pressure process streams

Track record

Next generation

Performance
advantages
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ADIP has been deployed at 500 Shell and non-Shell sites worldwide




ADIP ULTRA technology - for high-pressure process streams

Track record

Next generation

Performance
advantages
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ADIP ULTRA uses an optimised solvent formulation, proprietary equipment and
improved design




ADIP ULTRA technology - for high-pressure process streams

Q0+ % bulk CO, removal - 3 0% lower capex - 30% lower energy -
25% more CO, captured

Track record

Next generation

Performance
advantages
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The CANSOLYV CO, process

Treated Flue Gas
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CANSOLV CO, technology - for low-pressure streams

}

The pure CO, product enables EOR, CCS or carbon capture and utilisation
downstream of the plant
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CANSOLV CO, technology - for low-pressure streams

The process uses a regenerable solvent so no direct waste by-products are

generated, which can reduce project costs, as the effluents are minimal

Low waste
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CANSOLV CO, technology - for low-pressure streams

Low parasitic energy consumption, fast kinetics and extremely low volatility help

to reduce the costs of operation and amine consumption
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Low operating
costs
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CANSOLYV CO, technology - for low-pressure streams

The largest application designed to capture 1 Mt/y of CO,

Up to 99% bulk CO, removal guarantees

Low operating
costs
Track record
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Case study 1: QUEST

Situation: The Scotford upgrader at the
Athabasca Oil Sands Project generates
its own hydrogen, which creates CO,

So Shell launched Quest - the world’s
first commercial-scale CCS project for an
oil sands operation
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Solution: Quest installed Shell’s ADIP ULTRA
technology, which captures about 80% of the

SCOTFORD UPGRADER

CO, from the HMUs' process gas streams




SCOTFORD UPGRADER

Quest captures 1 Mt/y of CO,
Equivalent to taking 175,000 North American cars off the road




Case study 2: SASKPOWER

Situation: The Canadian power
company needed to reduce both CO,
and SO, emissions
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Solution: SaskPower installed the CANSOLY
SO,-CO, Integrated Capture System for

combined carbon capture and flue gas

desulphurisation was added = NEIEE

SASKPOWER




SASKPOWER

Md SaskPower captures 1 Mt/y of CO,

It uses this for EOR
It also benefits from 60 t/d of marketable sulphur by-product




KEY TAKEAWAYS

Any serious ambitions to reduce a
refinery’s carbon intensity are likely to be
spearheaded by CCUS

Shell’s CO, capture technologies, ADIP
ULTRA and CANSOLY CO,, are robust,

proven and cost effective

Shell has wide experience of CCS projects, and has key insights at each of the four major steps
- capture, compression, transport, and utilisation and storage
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