Quest CCS Project
Learnings from the First Year of Operations

CCS Technical Workshop
Tokyo, Japan ,
January, 2017 s




Cautionary Statement

The companies in which Royal Dutch Shell plc directly and indirectly owns investments are separate 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 subsidiaries in general or to those who work for them. These expressions are also used where no useful purpose is served by identifying the
particular company or companies. “Subsidiaries”’, “Shell subsidiaries” and “Shell companies” as used in this presentation refer to companies over which Royal Dutch
Shell plc either directly or indirectly has control. Companies over which Shell has joint control are generally referred to “joint ventures” and companies over which Shell
has significant influence but neither control nor joint control are referred to as “associates”. In this presentation, joint ventures and associates may also be referred to as
“equity-accounted investments”. The term “Shell interest” is used for convenience to indicate the direct and/or indirect ownership interest held by Shell in a venture,

partnership or company, after exclusion of all third-party interest.

This presentation contains forward-looking statements 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, projections and assumptions.
These forward-looking statements are identified by their use of terms and phrases such as ““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. 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 20-F for the year ended December 31, 2016 (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, 19 January 2017, 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. You can also obtain these forms from the SEC by calling 1-800-SEC-0330.
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Shell’s Response to the CO, Challenge

NATURAL GAS BIOFUELS

EFFICIENCY | CARBON CAPTURE & STORAGE
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Shell’s CCS/CCUS Project Porifolio

Boundary Dam

W Industrial scale projects in operation

W Industrial scale projects in construction

Involvement through Shell Cansolv
Technology
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Quest Project at a Glance

* World First — the first full-scale CCS

project for oil sands

* Who - joint venture between Shell,
Chevron and Marathon

* Where — capture at Scotford Upgrader;
storage in saline aquifer: the Basal

Cambrian Sands (at a depth of 2000m)

* Impact — 25 million tonnes of CO,

captured over a 25 year period (1/3 of

CO, from the Upgrader) — equivalent to
the emissions of 250,000 cars

* Technology — syngas capture using

amines
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The Athabasca Oil Sands Project (AOSP)

MUSKEG
5 RIVER MINE

CORRIDOR
PIPELINE

SCOTFORD
UPGRADER

Bitumen to Synthetic crude

(255,000 bpd)

SCOTFORD QuEsT: CO,
REFINERY CAPTURE FROM
(SHELL ONLY) 3 HMUs
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CO, Capture

« The Hydrogen Unit combines
steam and natural gas to produce
high pressure steam and H, for use
in the upgrader

e The Amine Unit uses Shell

technology to capture the CO,
directly from the process

« The process produces a 99% pure
CO, output

« Award winning integrated,
modular construction (Fluor)
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Transport

* CO, dehydrated and compressed to >10 MPa to
keep the CO, in dense phase through entire
pipeline

* 65 km pipeline with 6 block valves (every 4-15 km)

* Pipeline construction Oct 2013 — Aug 2014, with
considerable stakeholder interaction

* Cleaning and preserved with nitrogen by

October 2014
* First CO, into pipeline August 2015
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I Drilled Injection Wells
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Storage

3 well pads:
« Each pad has 1 injection well, 1 deep | e
monitoring well and multiple shallow ground e, | S
water wells D,

« Conventional drilling methods

« Multiple steel casings for injection wells, 3 in
freshwater zone, all cemented to surface

« Comprehensive Measurement, Monitoring and
Verification program
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The Storage Complex
BCS Storage Complex

* Deep (~2km) saline aquifer
hydrocarbon potential

i the complex)

Viking Sandstone |

31.1 °C isotherm Y=sssssssees

7.38 MPa isobar \eseseseees =

* Below potable water zones, zones with
* Multiple thick, continuous seals (>150m within

* High quality (~17% porosity) sandstone reservoir
* Excellent permeability (~1000mD)

Prairie Evaporite — Additional Seal
Prie St Sl Upper Lotsberg Salt - Ultimate Seal BCS
Upper Lotsberg
b:m'%;j‘ié Lower Lotsberg Salt — Secondary Seal Storage
. Middle Cambrian Shale - Primary Seal
Basal Caml?rian SONCS Tag b T S (L Complex

Precambrian

Basal Cambrian Sand - Storage Reservoir

PreCambrian Shield
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Storage Complex Geology

Schematic of the Core

Tide-dominated
bay margin

Fluvio-influenced

ToSEmniy by Middle Cambrian Shale
Y (MCS) - The Primary Seal
Predominantly shale.
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Basal Cambrian Sandstone
(BCS) — The injection zone.

Dominantly sandstones,
with local thin - to very

thin-bedded mudstones
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Lower Marine Siltstone
(LMS) — Impedes CO,
migration.

Intermixed mudstones and
sandstones
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Reservoir Screening

Depth (meters below sea level)
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Regional Correlations

LMS

BCS

Precambrian

s Pane A Cross-Section
w— Exploration Tenure AOI
w— Geologic Model AOY
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Regional correlation of well
data provides confidence in
our depositional model and
helps us predict how the

reservoir will respond to CO,
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Reservoir Modeling (Static, Dynamic)

*  Well Correlations
* Structural Framework
* Facies Inferpretation

* Regional Property
Trends

* Upscaled Well Logs

7
[ .

Pressure Scale Sector Model . CO, Plume Scale Sector Model
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Development Scenario Modelling
Expectation Case Low Case
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Conceptual Storage Plan
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Drilling Campaign
* 2 appraisal wells

(~ 2 km MD, to BCS)

* 3injection wells

(~ 2 km MD, to BCS)

* 3 deep monitoring wells
(~ 1.7 km MD, to top of seal)

* 9 groundwater monitoring wells

(< 0.2 km MD, in GWP zone)
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Well Pad Schematic
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Reservoir Model - Plume Predictions

. . »./‘f_\ '/'. 5.5 km

/ v
> & B w:
18
o e\
S I 052
po>'¢ 18 e
t LY
< 5 0.38
4 187 Oz 0.31
RiPa Gas [10-24
N J I\ R: Saturation [ 0.17

0.10

AR = 1 | * Basedon pre-injection model

it LN ~ '} | * Remaining uncertainty on relative
LE S S iy | i permeability of CO, reduced in 2016 with

T R VA X model update and tuning to performance

P 5 R N g 4

e N ST v N ~ \ l_

/¢ 5 \ A B - o e b i

O DL 7 data.
”~ B 0 ' \’ peag .
. - g ik

e l/?"% R N BN e ]| * Currentestimate of max plume lengths:
- 2.51t0 4.2 km

Copyright of Shell Canada 21




. : A
R s "
Vo gLt
"

Y L™
"

% Measure, Monitor and Verify (MMV) £ ,*"(J’..

Copyright of Shell Canada 22



Quest MMV Plan 2015

Baseline Injection Closure

Atmosphere ~ Lightsource Laser CO2 Monitoring
'Eddy Covariance Flux Monitoring _

Biosphere
Hvdrosoh * First of a kind —
yerosphere conservative approach
Geosphere B E B * Comprehensive: from
Tl D) Surfees Semis I e atmosphere to geosphere
* Risk-based
Deep . (-
Monitoring * Site-specific
Wells * Independently reviewed
* Combination of new and
Injection o .
el traditional technologies

CBL USIT * Baseline data collected

2010 2015 2020 2025 2030 203 before start-up
Time (years)
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Atmosphere: LightSource

from Hirstetal. 2015

* LightSource system installed and functional at ll
injection sites prior to CO, injection

* Release testing very successful — all releases

detected, quantified and located

Bl e Py
T

* Confirmed as the technology
for atmospheric monitoring at

Quest
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Hydrosphere: Groundwater Monitoring

Continuous monitoring of Shell project wells (on
well pads) — recently changed sensors to improve
reliability

Extensive field sampling campaign of landowner
wells, many measurements taken

Comprehensive baseline data
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Geosphere: Microseismic

January 1st, 2015 - Sept 8th, 2016

Surface noise
140

Regional Events
(not Quest related)

120

8

Locatable Events

Number of events

40

20

0 ot il 4 g B ad - - - v - - 3 - +, Ay
Jan15 Feb15Marl5 Apr15Mayl5Junl5 Julls Sepl5 OctlS Novl5 Decl5 Janlé Febl6 MarleMayl16lunle Jullé Auglt
Date

Baseline VSP MSM Array Change of g oiining of Monitor VSP One locatable

Acquisition installation ‘risger event
« parametersCOZ Injection Acquisition

* Microseismic array installed in DMW 8-19 recording baseline MS activity
in November 2014 - re-installed in April 2015.

* Three small (M < -1) locatable events have been detected through the end

of 2016
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Geosphere: Time Lapse VSPs

———— . -—
e — —_—
i —

3D.
seismic

* Baseline VSP acquired pre-
injection in April, 2015 (no
CO, is present in the reservoir).

* The first monitor VSP was

recorded in March, 2016.

- * Time lapse signal quite strong,
L consistent with modelled plume

2015 Baseline 2016 Monitor Difference
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Geosphere: Pulsed Neutron Logging
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Pulsed Neutron log was run in May 2015 prior to
injection (Black line), and a repeat was run after 6
months of CO, injection. (Red line)

Initial Observations

* Change in the pulsed neutron response over the
perforated (Red rectangle).

* No change in log response above or below the
perforated interval or through the LMS member.

Conclusions:

* CO,is contained within the perforated interval
and the BCS reservoir. (Red rectangle).

® The injected CO, is mainly within the high
permeability streaks (Green Arrows).
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P Storage Operations
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Quest - First 16 Months’ Performance
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* Kept 8-19 steady initially
to simplify pressure data at

5-35

* Capacity testing in
February

* Well logging runs during
Turn Around

® First million tonnes

captured and stored by
August, 2016

* Wells have not been a
limiting factor
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Reservoir Model - Pressure Forecasting
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* Still too early for reliable
history matching

® Reservoir properties looking
more like our modelled high
case scenarios

* (Far field) data from 5-35
considerably better than
expected

® Pressure build-up in the BCS
is still forecast to be less than

2 MPa (AP) by the end of the

project life
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Quest Storage Learnings

MMV:

* MMV systems working well — no triggers
* Microseismic array has been very quiet
® VSPs can image CO, in the BCS, DAS

working very well

Wells:

* Only 2 wells active — contributing to
significant wells and MMV savings

® Pulse neutron logging confirmed that CO, is where it is supposed to be
* Important fo keep water out of the wells, even the small amounts routinely used
during logging
Reservoir:
® Excellent injectivity — comparable to high case scenarios

* After 25 years, we expect to use 5-7% of the available pore space
* Current estimate is that the AP at the end of the project may only be 2 MPa.
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