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DEFINITIONS & CAUTIONARY NOTE 

Reserves: Our use of the term “reserves” in this presentation means SEC proved oil and gas reserves.  

Resources:  Our use of the term “resources” in this presentation includes quantities of oil and gas not yet classified as SEC proved oil and gas reserves.  Resources are consistent with 
the Society of Petroleum Engineers 2P and 2C definitions.  

Organic: Our use of the term Organic includes SEC proved oil and gas reserves excluding changes resulting from acquisitions, divestments and year-average pricing impact.  

Resources plays: our use of the term ‘resources plays’ refers to tight, shale and coal bed methane oil and gas acreage. 

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 in which Royal Dutch Shell either directly or indirectly has control, by having 
either a majority of the voting rights or the right to exercise a controlling influence. The companies in which Shell has significant influence but not control are referred to as “associated 
companies” or “associates” and companies in which Shell has joint control are referred to as “jointly controlled entities”. In this presentation, associates and jointly controlled entities 
are also referred to as “equity-accounted investments”. The term “Shell interest” is used for convenience to indicate the direct and/or indirect (for example, through our 23% 
shareholding in Woodside Petroleum Ltd.) 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’’, ‘‘intend’’, ‘‘may’’, ‘‘plan’’, ‘‘objectives’’, ‘‘outlook’’, ‘‘probably’’, ‘‘project’’, ‘‘will’’, ‘‘seek’’, ‘‘target’’, 
‘‘risks’’, ‘‘goals’’, ‘‘should’’ 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 potential 
litigation and regulatory measures as a result of climate changes; (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. 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 factors that may affect future results are contained in Royal 
Dutch Shell’s 20-F for the year ended 31 December, 2013 (available at www.shell.com/investor and www.sec.gov ). These factors also should be considered by the reader.  Each 
forward-looking statement speaks only as of the date of this presentation, 24 March, 2014. Neither Royal Dutch Shell 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. There can be no assurance that dividend payments will match or exceed those set out in this 
presentation in the future, or that they will be made at all. 

We use certain terms in this presentation, such as discovery potential, that the United States Securities and Exchange Commission (SEC) guidelines strictly prohibit us from including in 
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 
this form from the SEC by calling 1-800-SEC-0330. 

 

 24-March 2014  Restricted – For conference attendees only 



Copyright 2014 Shell Global Solutions International B.V.  24-March 2014 

THE ARCTIC 
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ICE DATA NEEDED FOR OPERATIONAL SUPPORT (1) 

  Seismic operations 
  Drilling operations 
  Marine Logistics 
  Oil spill response 
  Platform Supply 
  Geotechnical surveys 
  Emergency, Escape and Rescue (EER) 

Satellite imagery 

Ice observations 
from vessels and 

platforms 

Marine & coastal 
radar  

Weather station data 

Weather forecast 

Ice charters + 
weather 

forecasters 

Ice maps (ice charts) 

Ice forecast 

Seasonal outlook 

Operational briefing 

Ice management 
advice 
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SATELLITE DATA FOR OPERATIONAL SUPPORT 

24-March 2014 

Satellite data 

RADARSAT-2 MODIS 
(TERRA/AQUA) 

COSMO-SKYMED 

TERRASAR-X 
AVHRR (NOAA) 

AMSR-E 

SAR data Visible light Passive microwave 

AMSR2 

SSM/I 

ICE CHARTS or ICE MAPS 

SENTINEL 
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OBSERVATIONS MADE FROM PLATFORMS/VESSELS 

24-March 2014 

A typical view of the type of rough pack ice 
conditions seen on the northeast Sakhalin 
shelf, in this case, those observed around the 
Molikpaq in March 2000.  

Monitoring of (typically): 
Weather conditions 

Air temp 
Visibility 
Wind 
Cloud height 

 Ice concentration 
 Ice thickness (mean/max) 
 Ice drift 
Floe sizes 
Ridge density 
Sail height (mean/max) 
 Ice rubble against structure 
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SATELLITE IMAGERY - EXAMPLE (NE COAST OF SAKHALIN) 

24-March 2014 

A MODIS image (available each day) 
(4-Feb-2003) 
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SIMPLE ICE CHART FOR NE CASPIAN – TO BE DISTRIBUTED 

24-March 2014 

Annotation of a SAR satellite image  
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A CHART FOR ICE EXPERTS– TO BE STORED IN A DATABASE 

Ice chart with ice eggs + locations of stamukhi 
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ICE DATA NEEDED FOR ENGINEERING 
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EXAMPLE : MARINE ICING 
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Views of the marine icing 
accumulations that formed on the 
Molikpaq and its topsides during an 
extreme storm event in early 
December 2002 
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ICE DATA FOR DESIGN OF STRUCTURES 
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LOADS ON FIXED STRUCTURES 

Ice load 

The ice environment 
• ice sheet 
• ice ridge 
• iceberg 
• FY vs. MY ice 

Limits to loads 
• Limit Stress 
• Limit Force 
• Limit Energy 

The dimensions of the structure 
• Sloping or vertical face 
• Width of the structure 
• Overall shape 
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LOADS ON FLOATING STRUCTURES 

24-March 2014 

Ice load Design mooring 
load 

Floater 

Ice Management 
using 

icebreakers 

Reduce ice loads by ice management 
until they are lower than design 
mooring loads 
 

Ice management will reduce floe sizes 
and confinement of the ice 
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ICE-PIPELINE INTERACTION: GOUGES AND PITS 

Ice gouges 
 Mainly linear features observed 

on the seabed 

 Caused by moving ice features 

Pits 
 Circular features 

 Caused by heavily grounded 
stationary ice rubble (stamukha) 

 Stamukha may change and start 
moving 
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PIPELINES - THE ICE GOUGE PROBLEM 

 
 Direct contact between ice 
and pipe should be avoided 

 
 

 Soil is displaced below 
the gouging keel as well 

 
 

 Displacements at pipe 
depth must be sufficiently 
small to limit strains in pipe 
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ICE DATA FOR PIPELINES 

24-March 2014  Restricted – For conference attendees only 




