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Definitions & cautionary note

The companies in 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, 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; (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; (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 Royal Dutch Shell’s Form 20-F for the year ended December 31, 2019 (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, November 17th, 2020. 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.  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. 

http://www.shell.com/investor
http://www.sec.gov/
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IPCC SR15 (2018)
IEA Energy Technology Perspectives (2017)

UK Committee on Climate Change (2018)

Source: data from Shell (2018), IPCC (2018), IEA (2017), GCCSI (2018)
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▪ What – fully integrated, commercial scale CCS facility 

at an industrial complex

▪ Where – capture at Scotford Upgrader; storage in  a 

deep saline aquifer: the Basal Cambrian Sands (BCS) 

at a depth of 2000m

▪ Who – Shell operated joint venture between Canadian 

Natural Resources, Chevron and Shell

▪ Impact – 25 million tonnes of CO2 captured over a 25-

year period (1/3 of CO2 from the Upgrader) –

equivalent to the emissions of about 250,000 cars

▪ Volume – 5.4 Mt since August 2015
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MMV (Measure, Monitor and Verify) Plan

Atmosphere LightSource Laser CO2 Monitoring

Biosphere

Hydrosphere

Private Landowner Groundwater Wells (discrete chemistry and Isotopes on water and gas)

Deep 
Monitoring 

Wells 

Downhole Pressure & Temperature (DHPT) above Storage Complex (CKLK Fm)

Downhole Microseismic Monitoring

Injection 
Wells

Injection Rate Metering, RST Logging, Temperature logging

Geosphere  Time-Lapse Walkaway VSP Surveys

?

?

DHPT, Well Head PT, Distributed Temperature Sensing, 

Annulus Pressure Monitoring, Mechanical Well Integrity Testing, Operational Integrity 

Assurance

Time (years, not to scale)

Baseline Injection Closure

CBL, USIT

Shell Groundwater Wells: Continuous EC, pH

Discrete Chemical and Isotopic  Analysis on water and gas

2010 2015 2020 2025 2030 cessation 

of injection

 Remote Sensing (Brine & NDVI)

 Eddy Covariance Flux Monitoring

Time-Lapse Surface Seismic

 CO2 Natural Tracer Monitoring as needed              →

 CO2 Flux and Soil Gas as needed              →

InSAR → ? 

(version 2017)

◼ First of a kind – conservative 
approach

◼ Comprehensive: from atmosphere to 
geosphere

◼ Risk-based

◼ Site-specific

◼ Independently reviewed

◼ Combination of new and traditional 
technologies

◼ Baseline data collected before start-up
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▪ Ensure Containment to demonstrate current 
security of storage

▪A downhole microseismic array is used to 
monitor microseismic activity within the 
storage complex
▪ TD of well above Seals

~7km

~5km

MMV 
Room

WELL SITE 8-19

Crystalline basement

BCS Reservoir 
(~30m Thick)

~160m of Seals within 350m interval350m

1700m

1250m

1650m
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MMV 
Room

Well head Port

Gauges
Array 
and 

Wireline

Equipment Rack
Switch

Servers
USBs

Junction Box
USBs
GPS

A/D Converters

Buried Cable Trays 
and Conduits

Wellsite itself

Mounts

Cables

MMV Building
Antenna

Power Supply

Communication Tower
Communication Dish

Switch

Applications
Operating Systems

Network

Fire Walls

File Movers

Licenses

Access

Support Models
Applications

- Equipment
- Infrastructure

- Software

SITE THIRD PARTY SHELL OFFICE
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Infrastructure

Sensors
Surface 
Equipment

Well Site 
Transmission

File Movers

Data Lakes

Analysis and 
Surveillance 
Tools

System Surveillance
November 2020Microseismic Data Flow Digitalization at the Quest CCS Facility

Site/Wellsite Teams Data Teams

▪ Create a plan to Implement PTM by 
Enabling Automated Surveillance which 
has a system with the architecture and 
organization in place for:

▪ Systematic visualization of 
Triggers

▪ Surveillance of System Health

Data Flow
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Understand Data

Fix Inconsistencies

Format for Integration

Automate Mundane Tasks

Make data available

Automated 
Surveillance
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Monday to Thursday Friday Morning Friday Afternoon
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▪

▪

Manual CopyAttachments

Manual Figure 
Update

Infrastructure

Sensors
Surface 
Equipment

Well Site 
Transmission

File Movers

Data Lakes

Analysis and 
Surveillance 
Tools
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File Movers

Automated Figure 
Update

Infrastructure

Sensors
Surface 
Equipment

Well Site 
Transmission

File Movers

Data Lakes

Analysis and 
Surveillance 
Tools
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Select Figure
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Understand Data

Fix Inconsistencies

Format for Integration

Automate Mundane Tasks

Make data available
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Desktop

WebApp
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▪ Joint Venture partners Canadian Natural Upgrading Ltd, Chevron Canada, and 1745844 Alberta 

Ltd.

▪ Government of Alberta, Department of Energy (DOE)

▪ Government of Canada, Natural Resources Canada (NRCan)

▪ Numerous Shell staff in Calgary, Houston, EU and in the field

▪ 3rd Party Contractors

▪ MathWorks

26November 2020Microseismic Data Flow Digitalization at the Quest CCS Facility




