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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 plc and its subsidiaries in general. Likewise, the words “we”, “us” and “our” are also used to refer to Royal Dutch 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 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 or implied 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,

nou i "o "o "ot

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”,

o nogr o "ot

"objectives”, “outlook”, ““plan”, “probably”, “project”, “risks”, “schedule”, “seek”, ""should”, "target”, “wil

|II

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 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, 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-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 Royal Dutch Shell’s Form 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, October 8th 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 the 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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m Fuels Perspective on Stochastic Preignition

Fuel solution:

1. High octane,

m Why is stochastic pre-ignition (SPI) a problem? 2. Low PM/PN,
3. Additives

Challenge 2:

m Challenge to optimizing SI-ICEs on efficiency and emissions

m Root causes

m Lubricant PM/PN
= Fuel
= Fuel - PM/PN Challenge 1:
= PM Index (PMI) LSPI/SPI

m Injector deposits

m Suggested solution
m Low PMI (<1.80), high octane (RON 96+) fuel ICE

= Additives Target:
45+% BTE
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SPI LINK TO PM/PM
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Aromatics heavy ends (C9/9+) have a chemical and physical effect on SPI
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1) Kar, A. et al. “Assessing the impact of lubricant and fuel composition on LSPI and emissions in a turbocharged gasoline direct injection engine.” SAE 2020-01-0610.
2) Tanaka, D. et al. “Effects of Fuel Properties Associated with In-Cylinder Behavior on Particulate Number from a Direct Injection Gasoline Engine.” SAE 2017-01-1002.
3) Wiese, W. et al. “Effects of Fuel Composition, Additives and Injection Parameters on Particulate Formation of Gasoline DI Engines.” 39 International Vienna Motor

Symposium (26-27 April 2018)
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RESULTS - 21 BAR BMEP BASE OIL, FUELA-TEST 1 - TR636
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Relationship between PMPN and LSPI
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Start of Ignition vs Fuels Impact on PMPN: (wall wetting)

PN emissions for SOl sweeps at 2000 rpm, medium load
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Base fuel impact during stationary start of injection (SOI) sweeps
QO Heavy aromatics (C9+) and heavy paraffin fuels due to low
volatility lead to high PN emissions due to combustion chamber

wall films at early SOls.
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Wiese, W. et al. “Effects of Fuel Composition, Additives and Injection Parameters on Particulate
Formation of Gasoline DI Engines.” 39" International Vienna Motor Symposium (26-27 April 2018)
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Test Cycles vs Fuels Impact on PMPN: (vehicle testing)
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For selected base fuels the PN emissions were measured for the WLTC/RDE test cycles

0 Heavy aromatics (C9+) on the endurance runs on the bench engine contribute to PN-drift for the highway part of the test cycles.

0O Heavy aromatics (C9+) and heavy paraffin fuels due to low fuel volatility lead to higher cold start PN emissions, which correlates to SOI

sweep results on the bench engine. Fuels behave similar in both drive cycles, but RDE limit is more challenging.

Wiese, W. et al. “Effects of Fuel Composition, Additives and Injection Parameters on Particulate
Formation of Gasoline DI Engines.” 39" International Vienna Motor Symposium (26-27 April 2018)
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2) Injector cleaning additives

Conifer, C. et al. “Injector Fouling and its Impact on Engine Emissions and Spray Characteristics in Gasoline Direct Injection
Engines.” SAE Technical Paper Series 2017-01-0808

1) Low PM/PN fuel (PMI <1.80)

Wiese, W. et al. “Effects of Fuel Composition, Additives and Injection Parameters on Particulate Formation of Gasoline DI
Engines.” 39 International Vienna Motor Symposium (26-27 April 2018)
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The link between injector tip cleanliness and engine-out PN

.

Dirty-up Detergent-free fuels:
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> Detergents can actively decrease particulate emissions over 8 hour ‘clean-up’ cycle

SAE 2017-01-0808
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Conclusions

O ICE Target
> 45+% BTE
> High octane (RON 96+) / Low PMI fuel
0 Challengel: LSPI/SPI
» Occurs across all speeds and high load PM index = Zﬂ DBE + 1 W
: - =1 VP,
> Both lubricant and fuel sensitive

0 Challenge 2: PM/PN

vV VYV VYV VY VY YV VYV VYV VY
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Injector coking biggest source

Low PM/PN fuels (PM Index < 1.80) depress LSPI

PM Index PM Index found to be a superior predictor of PM/PN than both the PN Index and the Moriya Index
There is a PM spike associated with every SPI event

C9+ heavy aromatics increase PM/PN chemically and physically

Lowering fuel T90 and FBP decreases PM/PN by wall wetting

Increasing fuel VP decreases PM/PN

Significant nucleation mode peak at about 10 nm

TWC should be expected to remove volatiles (~10 nm peak); need experimental data!
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