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Cautionary note

The companiesin which Royal Dutch Shell plc 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,
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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 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; (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; 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, 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, 14 September 2021. Neither Royal Dutch Shell ple 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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Gas processing and the SCOT

ULTRA process — An overview




Removal of CO,, The Shell Claus off-

60 years of continuous gas-processing innovation

COS and H,S

. as treating
More than 500 ?SCOT*) process is

ADIP* units the industry’s most kinetics for better
designed and widely selected tail CO, and COS
operated gas clean-up removal
8rocess. More than
00 units licensed
D, » |
) 1960 1970 1980
NS >
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Removal of H,S, CO,,
COS, mercaptans and

other sulphur
compounds. More
than 220 Sulfinol*
units designed and
operated

Second-generation
solvent that can lead
to process line-up
simplification

The enhanced version
of ADIP uses
accelerated reaction

CANSOLV SO,

CANSOLV* SO,
Scrubbing System
and TGT+ - indust
leading, re?enerab e
SO, contro
technologies. 15
units operational

1990

THIOPAQ

A biological gas desulphurisation
process that integrates gas
purification with sulphur
recovery. 16 reference units

CANSOLYV €O,

Leading post-
combustion CO,
removal technology

applied at Lanxess in

2012 and
SaskPower in 2014

_ 2 4
2000

Sulfinol-X employs a

next-generation solvent
that can lead to process

line-up simplification

ADIP ULTRA and
Shell Turbo Trays

Reducing capital and operating
expenditure through continuous
improvement. Significant
reductions in:

= Solvent circulation rates;

= Absorber size; and

= Regeneration energy

N
2010

SCOT ULTRA

New catalyst and solvent
intfroduced with the potential to
lower costs and improve
operational flexibility while
meeting stringent emission limits

More than 1,200 Shell-operated plants and third-party licensees worldwide

*Trademark owned by the Shell Group of companies
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Tail-gas treating technologies

Long history in technology
licensing since the 1950s

Fit-for-purpose tail-gas treating, depending

on the plant’s specific requirements:

More than 1,200 Shell-operated plants ' SCOT ULTRA
and third-party licensees worldwide, including '

300 i

SCOT licences

CANSOLV
TGT+

20

CANSOLY licences
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SCOT ULTRA

Shell/Huntsman
JEFFTREAT ULTRA

solvent

Meet World Bank 9909 + %

SO, emission sulphur recovery

standards 150 mg/Nm3

Shell 834/934 c B |
o

catalyst /(}( / .

60°C
1 Improved selectivity at high
ambient temperatures

Copyright of Shell Catalysts & Technologies

SHELL CATALYSTS & TECHNOLOGIES
TRANSFORMING ENERGY TOGETHER



SCOT ULTRA tail-gas treating — Process overview

REACTOR

SRU tail gas
[ =

Fuael gas —»
Air—rl:h

Burner I
1
Sieam
NEW {T}
Catalyst Heal
834/934  wnt

Converts sulphur
species to HyS
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QUENCH

.‘—
Ruench
column
@2 e

-,

— - _I _l
[—'—"‘.L}_ i .:I

Condensate fo
soU-woatar
Removes water & cools

gas

AMINE
Racycle gas
~ to Claus SREU
Of-gas o
incinenabor
-

y 5

P — '

Absorber [3) !

:M___f: Stripper
[ — .y Steam

[

L — L -

. NEW

JEFFTREAT
ULTRA

solvents

sirippear
Absorbs H,S

SCOT ULTRA
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SCOT performance:

Improved energy efficiency

High flexibility. Turndown of <10% design
throughput is achievable

Low maintenance requirements

Excellent reliability (<1% unscheduled
downtime has been achieved in Shell-

advised units)

SCOT ULTRA adds:

More energy efficiency

Higher flexibility...including improved upset
resilience

Deeper treating; enables smaller equipment

Sulphur recovery up to >99.9+%

Meet World Bank Standards 150 mg/Nm?3 SO,
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SCOT solvents - Types, features

Increasing
SCOT SOIVQ“tS must remove maximum st performqnce
and avoid removing too much CO,

Solvent Amine type | CO, H,S
removed | removed

m Secondary amines (DIPA) remove more CO,
m Tertiary amines (MDEA) “slip” more CO,
m Formulated MDEA provides better H,S

DIPA Secondary Some High removal

MDEA Tertiary Little High m JEFFTREAT ULTRA outperforms formulated
Formulated Tertiary +  Little Higher MDEA and features:

MDEA Additives m Deeper H,S removal (less SO,
JEFFTREAT  Proprietary Least Highest emissions)

ULTRA m More capacity

m Ability to “slip” more CO,

m Better upset (H,S spike) resilience
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JEFFTREAT ULTRA solvent

at Shell Norco refinery




Background

Shell Norco S-3 nameplate capacity is at 125 ELTPD

Sulphur

ST Desired ability to run higher sulphur (higher margin) feed streams
P Y throughout the plant

Potential to increase S-3 capacity to 190 ELTPD with oxygen enrichment

Oxygen S-3’s acid gas feed is high in CO,. Chiller system is required for MDEA.
enrichment CAPEX cost. Desire to reduce CO, co-absorption to avoid capacity
constraints

JEFFTREAT ®m Huntsman and Shell develop new amine formulation - JEFFTREAT ULTRA
ULTRA solvent

Performance test run at refinery in “Air” mode as precursor to oxygen
enrichment operation

SHELL CATALYSTS & TECHNOLOGIES
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Test run
Claus Tail Gas
co,’
H, ——
\4
|_' X SCOT Burner
Fuel Air
s ~
( Reactor, )
< —

-

rocess Coo'erl‘l:l

HZS/
o,

@ Measured parameter
Varied parameter

" Altered SWS flow
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BFW —

Quench

_

H,S
CO,
COS

Flow

Flow

—
il

A

To Incinerator

N
Stages
Lean P'S
data
Absorber]
Lean|temp
Rich
data
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Solvent flow

Recycle to Claus

Heat Rate

i
Stripper |
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Solvent swap

SO, emissions

m Post swap, significant reduction in SO, observed
(decreased from 60-80 ppmv to circa 40 ppmv)

m Single foaming incident, mitigated with anti-foam;
no exceedance in emission during foaming incident

m Post swap, unit operates successfully with new solvent

120

o
=]

Stack SO, emissions, ppmv, dry
=)}
=]

30

Stack SO, emission - Before and after JEFFTREAT ULTRA

MDEA period

JTUperiod

Time

*Sulfur pit vent to stack adds a base S02 emission

Performance and lower solvent circulation

120

[ [ J E
Solvent circulation £ 100
. o . . E 80

m Unit was tested at 70% solvent circulation and lower 2
o 60

stages 2
G 40

L] L] L] L] L] L] w
m No change in performance indicating additional 3 45
absorption capacity 5

(+4

m Potential to operate future higher flows
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100
70
: I i

base design =100 Reduced circulation Reduced circulation, 1 stage
less

HL/G mSO2 (ppmv)
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High-temperature operation

Solvent Temperature, °F

Temperature sensitivity - MDEA Temperature resilience - JEFFTREAT ULTRA
600 130 600 ? 130
Middle East -
= Hot Ambient i 125
500 125 500 JUL/
120 & 120
= N B
400
Z 400 - B 5
115 115
& -
of € o
300 . n 110 2 300 o 110
S SO, limit o e | SO, limkt | i
L i lE Bl Sl Il Y R il = -2
@ 105 ¢ o 105
& 200 g & 200 L
o e A e S A e
100 8 100
100 100
95 I 95
[
0 90 0 20
9/2/ 19:12 9/3/ 0:00 11/16 19:12 11/17 2:24 11/17 9:36 11/17 16:48 11/18 0:00 11/18 7:12

Stack SO2 Solvent Temperature Stack SO2 Solvent Temperature

m Unit tested at multiple lean solvent temperatures (95-124°F)
m JEFFTREAT ULTRA solvent demonstrated superior resilience to MDEA at high temperature

m Cooling load benefit reduction, alleviates need for chilling post capacity increase
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Upset resilience - H,S

MDEA sensitivity to upset JEFFTREAT ULTRA upset resilience
2.2 230 2.2 ~10 hours MO Shutdown 250
. e - -
. 2
Ty
1.8 ~ . 200 = L8 Max. Analyzer Range 200
Y o ;&
s L6 Shutdown a8 3 16
g E 2
1.4 1; o
.E: 150 = g 4 150
g 1.2 g g
P JI T
g 1 g 8 1
vy 2 =
£ 100 " 100
L 0.8 -] o 0.8
. g 9
¢ 0.6 E E 0.6
ﬂ [1]
= 0.4 CL 0.4 50
~
0.2 *1 hour 0.2
*= = = — = = - - -
0 0 0 1]
12:28 13:27 14:26 15:25 16:24 Gz 00 0. 50 13:40 17:31 21:21 1:12
Time Period Time Period
—Tail Gas H2S Stack 502 — Tail (Gas 25 Stack 302

m Charts are for similar load and operating conditions based on historical data

m No emission exceedance/shutdown even operating during “sustained upset”
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Incinerator 302, ppmv, dry basis



Performance summary

The solvent swap provides the site with flexibility

to operate at future higher capacity at no
additional CAPEX

The unit currently operates with the new solvent
and has demonstrated superior resilience:

Site has identified margin
improvement opportunities
based on the current

Site equipped to
handle SRU upsets
“better”

SHELL CATALYSTS & TECHNOLOGIES
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Solvent swap at Shell
Norco refinery was
successful
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JEFFTREAT ULTRA summary

Lower OPEX/CAPEX: May not
require solvent refrigeration

in high temperature regions

Lower OPEX: Less energy
consumption from
lower required solvent

circulation

SHELL CATALYSTS & TECHNOLOGIES
TRANSFORMING ENERGY TOGETHER

Environmental: Sweet gas can

have half as much H,S

Lower CAPEX: Half the trays or
packing length can treat as

deeply

Flexibility: Handle larger feed
fluctuations; Better handle

upsets/spikes

Lower OPEX/CAPEX:
Lower required solvent
circulation, as much as 50% less

to achieve H,S target

Note: Not all benefits can be realized simultaneously - Stated benefits for sweet
gas quality, trays/packing high, and solvent circulation are exclusive

Copyright of Shell Catalysts & Technologies
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