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DEFINITIONS & 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. 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 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; (I) 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. 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, 2020 (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, May 3, 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.

The content of websites referred to in this presentation does 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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Outline

m Background on Gels

m Why do gels matter?
® Visual-based (former) method
m Rheology-based (new) method

m Alcohol Ethoxylate gel results
m Comparison to visual-based results

m Structure-Property relationship (carbon and EO numbers)

® Summary and Future Work
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Gel formation

m Undesirable, viscous gels (microstructures) may quickly form on dilution of concentrated

surfactants

m Depends on concentration and temperature

= Not all gels are equal (in viscosity) 100 Alcohol Alkoxy Sulfate Gel Behavior
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Gel behavior of Alcohol Ethoxylate surfactants
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m Why is understanding gel behavior important?
m Large scale: Influences process handleability

m Dilution of compact liquids: Trend to reduce water content

m Performance: Long dissolution time is undesirable
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Temperature (°C)

Gels increase dissolution (dissolving) time

100 — C12-15 - 7EO

30 40 50 60 70 80
Concentration in Water (wt%)
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(Former) visual-based gel methodology
m This judges a) appearance under natural and polarized light, and b) flow behavior at different temperatures

m Very subjective (operator-dependent) and time consuming

C12-15 - 7EO
Concentration in Water (wt%) E—

m (New) approach to reduce subjectivity and increase speed
m Use rheological properties for gel characterization

Copyright of Shell Global Solutions, US Inc. May 2022 7



(New) rheometry-based gel methodology

m Since gels are micro-structures, they exhibit viscous and elastic behavior

(“viscoelastic”)

®m On a rheometer, an oscillatory sweep is used to infer how strong the

microstructure in response to stress

m Keeping microstructure intact

Parallel-Plate

m Very accurate temperature control Cone-Plate

m Automated 50
mm

Gap containing sample

Bottom plate
Copyright of Shell Global Solutions, US Inc. May 2022



Rheological Gel Characterization

m Perturbation of microstructure:

m Viscous (liquid) response is the loss modulus (G’’) and elastic response is the storage modulus (G’)

m Ratio G’//G’ is known as tan delta (damping factor) and can help with gel identification

m Complex viscosity provides insight on viscosity direction (oscillatory frequency is equivalent to shear rate)

*Flowable Gel*

Liquid : L : Gel
'B ' ﬁ I = |

.

|deally Phase Ideally

Viscous Viscous Transition™® '_ML_. Elastic
Tandelta 5 oo >>1 > 1 =1 <1 <<1 >0
Cc?mplt?x ~ 0.1 —2Pa-s (100 — 2000 cP)
Viscosity ~ 10 s shear rate
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Reference: Mezger, T.G., Applied Rheology. 2015: Anton Paar GmbH. PP. 98-100 (ISBN: 978-3- 95040]6 0-8)
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Excellent repeatability with C12-15 - 7EO
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Former vs. New gel curve comparison

m How do the rheology-based gel curves compare to the former gel curves?
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New method: Alcohol ethoxylates Structure-Property Relationship
Average Carbon Number =,
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Summary
m Rheometry-based gel identification method is:
m Fast
m Comparable to our (former) visual-based method

= Not subjective, gives numbers

m Allows linkage of structure to gel formation

Future Work

m Expand the method to other Alcohol Ethoxylate grades

m Application to Alcohol Ethoxy Sulfates

Copyright of Shell Global Solutions, US Inc.
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Oscillatory Testing at Each Concentration

m Tan delta and complex viscosity measurements were performed at various concentrations (30 to 90 wt%)

while temperature was ramped to 90°C

C9, 11-8EO Concentration (wt%) C12, 15-7EO Concentration (wt%)
- 30 | Liquid - 845 't Liquid wo)
_: — _: 7 |
O -  ~—— O ¢ p
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Tan Delta Complex Viscosity (cP) Tan Delta Complex Viscosity (cP)

m Measurements were combined to generate a gel map using earlier classification ranges via conditionals
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Complex Viscosity (Pa-s)

Tan Delta

Gel Map Comparison to Visual-Based Observation
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Solution Time Data to Date

m 25°C (full slice)

B

40%  50%  60% 80% 90%
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N25-7 Repeatability

O75 B
New Gel Curve Methodology Background e [\ suisctn
250 f \ N25-7 Batch 1, Run 1
® Motivation 3 ,/ji/ \\ HN%E? Baich 2
c25 == [ N25-7 Legacy
m Effort to both reduce subjective nature and effort of existing methodology | © ) ‘-
m Objective-based and faster turnaround (from days to hours) conco 020 wi%h)
m Embrace digitization

m Rheological properties used entirely for gel characterization

m R statistical programming language for data analysis acnd visoyalization
onc (wt%)

(D,) dws)

»

Liquid
. Flowable Gel
Gel

Rheometer Data Analysis
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Guidance for Gel Identification via Oscillatory Testing

m Methodology follows published information from Anton-Paar
m Book: Mezger, T.G., Applied Rheology: With Joe Flow on Rheology Road. 2015: Anton Paar GmbH. PP. 98-100

m Various slide packs (training, seminars, etc.) - Refer to image below left

= Online: Basics of rheology :: Anton Paar Wiki {anton-paar.com) - Refer to image below right

: B o Loss factor or damping factor: tan & = G"/ G'

Vector Diagram (tangent delta), unit: dimensionless or 1. This factor describes the ratio of the two

portions of the viscoelastic behavior. The following applies (see also the vector diagram
in Figure 9.10):

G* Complex Shear Modulus,
viscoelastic behavior in total.

G' Storage Modulus, elastic portion
G" Loss Modulus, viscous portion

o e e o o . i@ i B - L 1. F:I:r ideally elastic behavior & = 0°. There is no viscous portion. Therefore, G" = 0 and
unit: Pa, for all G-values. o with thattan 6 = G"/ G'= 0.
el G">>G | G">G "=G' | G'>G" | G'>>G" ] ] ) . ] ‘ ] '
Tiquid, flud soilgel ekiike; sohd 2. For ideally viscous behavior & = 90°. There is no elastic portion. Therefore, G' = 0 and
G' (G - prime) for the stored, state state _ g e P -
& (C-dah e e Rt thus the value of tan & = G"/ G' approaches infinity because of the attempt to divide
due to internal friction when flawing e | 1ANE >>1 ) tand >1 | tand = 1 |tand <1 | tand <<1 by zero.
tand = G"/G' | e
|( left-hand side:  freely movable, unlinked molecules, In practice:  ideally viscous: tand > 100:1 = 100; ideally elastic: tan5 < 1:100 = 0.01 In some diagrams, the loss factor tan & is plotted in addition to the curves of G' and G", in
right-hand side: crosslinked molecules For scientists: tand > 1000 or tand < 0.001, respectively . X . ” . L
particular if there is a phase transition in the sample. This is also called the sol/gel

[— i aonpoO8t com Figure 9.13: Demonstration of various kinds of

transition point or simply the gel point. It means that the character of the sample has behavior of water samples with Increasing

scillatory s changed during the measurement from the liquid or sol state to the solid or gel state and amounts of thickener, from the left: ideally

vice versa. Usually, for practical applications, a liquid is called ideally viscous if tan & > ) _ N "
viscous, viscoelastic liquid, sol/gel transition,

g o g 100:1 = 100, while a solid material is called ideally elastic if tan & < 1:100 = 0.01 _ o ) _ _
Loss Factor or Damping Factor viscoelastic solid or gel-like, and ideally elastic.
angen! - e Amplitude sweeps generally aim at describing the deformation behavior of samples in the

unit: dimensionless (or 1)
non-destructive deformation range and at determining the upper limit of this range
wThe Viscoelastic Ratio
of viscous and elastic portions (Figure 9.14). Often, it is also interesting to characterize behavior that occurs if this upper limit is exceeded with increasing

deformation, when the inner structure gets softer, starts to flow, or breaks down in a brittle way.

Practical example:
Point of Phase Transition Frequency sweeps generally serve the purpose of describing the time-dependent behavior of a sample in the non-destructive
hen T RGN G Socit o = deformation range. High frequencies are used to simulate fast motion on short timescales, whereas low frequencies simulate slow

motion on long timescales or at rest. In frequency sweeps (Figure 9.15), the oscillation frequency is increased or decreased step-

www.anlen-pasr.com

wise from one measuring point to the next while keeping the amplitude constant. May 2022
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https://wiki.anton-paar.com/en/basics-of-rheology/

Conditionals for Gel Identification
m Liquid:

m Loss Factor >=1

m Flowable Gel:
m Loss Factor <1 and Loss Factor >= 0.5 and Complex Viscosity <= 0.5 Pa-s (500 cP)
m Loss Factor < 1 and Loss Factor >= 0.8 and Complex Viscosity <= 2 Pa-s (2000 cP)
m Loss Factor < 1 and Loss Factor >= 0.2 and Complex Viscosity <= 0.1 Pa-s (100 cP)

m Gel:

m Everything not categorized as Liquid or Flowable Gel

Copyright of Shell Global Solutions, US Inc.
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New method: Alcohol ethoxylates Structure-Property Relationship
Average Carbon Numb e re——
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