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Remote Sensing in Relation to Current Exploration Challenges

Current Challenges

Operational
Efficiency

Risk Reduction

2nd March 2015

Satellite remote sensing can contribute to addressing these challenges

Remote assessment

Up-to-date analysis

Compliments and supports collection /

analysis of other exploration datasets
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Oil and Gas Project and Remote Sensing Contribution
Oil and Gas Project Phase
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Geological assessment Planning and engineering Millimetric Surface Environmental
applications Movement Monitoring monitoring
Offshore hydrocarbon
seep screening
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Seismic planning and
terrain evaluation

Environmental baseline
studies
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Products\Services

24/7 Emergency & Crisis Response
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Remote Sensing Technology

Onshore Applications for Oil and
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Modern capabilities and trends

Operational techniques:
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Offshore Applications for Oil
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Technological Advances in Sensor Capabilities - Trends

1972 Landsat1 2016

Daily revisit
Repeat cycle 18 days Revisit and Collection Capability
Responsive tasking

80m resoution Resolution At least 0.5 m resolution

Multiple satellites

Limited capabilities Sensor Capability (Spectral Bands, DEM, Radar) _
Suited to range of

applications/ environments
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Technological Advances in Sensor Capabilities - Trends

2016

Daily revisit

Revisit and Collection Capability

Responsive tasking

Resolution At least 0.5 m resolution

Multiple satellites

Sensor Capability (Spectral Bands, DEM, Radar)

Suited to range of
applications/ environments
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0.5

4f

@ AIRBUS

2nd March 2015 DEFENCE & SPACE




APPEX 2016 Confidential

77 ]

esolutign ElevatiopiModelss” 4

= 2
B F
y

#

o A A
') -

4

1514 o j 1, ¥4 ’:
L _ A0l Pajtrf L5y

Kilometers I'!’ 447 Py 4
o 0.125 0.25 0.5 : - 4
~ "5, /‘sf‘_"w“'-"'; o 3 . . J

@ AIRBU

2nd March 2015 DEFENCE & SPACE




wthorization is prohibited. Offenders

s the communication of its contents to others without express at

esign.

of this document as well a

nt, utlity model or d

ent of the grant of a pates

eserved. The reproduction, distribution and utilization

~ Allights r¢
will be held liable for the payment of damages. All rights reserved in the ev

nd Space

© 2014 Airbus Defence ar

APPEX 2016 Confidential

Technological Advances in Sensor Capabilities - Trends

2016

Daily revisit

Revisit and Collection Capability

Responsive tasking

Resolution At least 0.5 m resolution

Multiple satellites

Sensor Capability (Spectral Bands, DEM, Radar)

Suited to range of
applications/ environments
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Rapid Tasking and Delivery

July 29th July 30t

11:48 PM 10:44 AM 12:19 PM
Order The Product
placed satellite ready for

passes download
over the

target
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Technological Advances in Sensor Capabilities - Trends

2016

Daily revisit

Revisit and Collection Capability

Responsive tasking

Resolution At least 0.5 m resolution

Multiple satellites

Sensor Capability (Spectral Bands, DEM, Radar)

Suited to range of
applications/ environments
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Satellite Imagery - The Airbus DS Constellation
Underpinning Exploration Services

Multi source, multi resolution constellation with suite of derived elevation products

TerraSAR-X DMC-2/ SPOT 6/7 Pléiades 1A/1B
TanDEM-X DEIMOS-1
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WorldDEM and TanDEM-X Mission

jon s prohibited. Offenders

horizatic

utt

= First worldwide, consistent and seamless elevation
model

— Covering the entire Earth’s land mass (pole-to-pole)
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— Data collected by twin satellites: TerraSAR-X & TanDEM-X flying
in a very close and precise formation

this document as well a

» Specification

— 12m resolution Digital Surface Model
— Accuracies 2m (relative)
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Remote Sensing Technology

Onshore Applications for Oil and
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Offshore Applications for Oil
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Global Seeps
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* Natural seeps occur in many offshore basins and provide a direct indication of a working hydrocarbon
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DESCRIPTION

v" Non-exclusive database of offshore oil slicks, developed over 20 years

v" Risk ranking tool prior to new exploration

CHARACTERISTICS

v' Systematically screening the worlds offshore basins (archive and newly

programmed satellite data)
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v Mixture of datasets from TerraSAR-X, Radarsat, Sentinel, ERS,
ENVISAT, JERS, ALOS Palsar, Landsat and ASTER
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Continuous updates with new satellite data
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Global Seeps - Offshore Radar Slick Detection

Radar
satellite .—”Q

Dampened wave
) amplitude
_ _ Specular reflection P

Source

Backscatter reduction
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Global Seeps — 60 Million KM?

20,000+ Scenes from multiple sensors
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Global Seeps Database
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Interpretation Methodology
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Aquisition of Suitable

Slick Identification Classification

Imagery
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¢ ¥ Minimum dual v Optimal weather v Assessment of slick
coverage conditions only characteristics
Greater repeat v' Manual screening

coverage increases approach
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Offshore Seep Mapping - Key Applications

Screening
frontier basins & . : Seismic
: Seismic planning : :
new exploration integration

licensing rounds

Planning
geochemical Environmental
sampling baseline
programmes

Oil spill detection
and pollution
monitoring
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Offshore Seep Mapping - Key Applications

Screening
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: Seismic planning : :
new exploration integration
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Seep-Seismic Correlation Study
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screen 250 new satellite images for o
slicks and assess against seismic
data acquired by Spectrum in 2013
it « Timed with the launch of Croatia's
first licensing round.
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Historical Exploration

% '3 . :‘r = ; _—II:___ J
 Adriatic exploration: B
 Significant success in Croatia with AL Croatia AN e

shallow dry gas discoveries in the
North

contents to others without exj

-+ Oil shows in deeper wells in the i g
central and South areas. e
Question:- \
Does Offshore Croatia have

Identification of hydrocarbon seeps

1. ?Issue with Source / Charge =~~___| helps de-risk the source element;

A key concept for

2. ?Issue with Reservoir evaluating Adriatic licenses.

3. ?Issue with Structures/Traps
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GRBEIXS2ES - Offshore Oil Slick Database

Seep-Seismic Correlation Study

* Strong correlation between higher
confidence slicks and structural
features interpreted on the seismic

locumentas wella s the communication of its contents to others without express authorization is prohibited. Offenders
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thrust and associated anticline.
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Offshore Seep Mapping - Key Applications
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Nalcor — Airbus Satellite Seeps Project

* In preparation for targeting a large scale
regional 2D seismic program
Newfoundland and Labrador

* Nalcor partnered with Airbus to conduct
a satellite oil slick mapping project
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Satellite Qil Slick
Nalcor-AIRBUS Survey
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Seismic Line (3D View)
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Satellite Qil Slick
Nalcor-AIRBUS Survey
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Near Real-Time Slick Mapping and Sampling
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Geological Assessment
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e Locations may be challenging to access for logistical
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Geological Assessment - Methodology
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Geological Assessment

Licence Block

Regional » Sub-Regional
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1:50,000 — 1:100,000 1:25,000 1:10,000

Landsat 15m/SRTM 90m SPOT 2.5m/Elevation 30 Pleiades 0.5m/ DEM 1m
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PRODUCT AVAILABILITY

Irag 1:50 000 — 1:250 000

Iran 1:50 000 — 1:100 000

Libya 1:100 000 — 1:250 000

East Mediterranean 1:100 000 — 1:500 000
East Africa 1:100 000 — 1:500 000 |
Madagascar 1:100 000 — 1:250 OOO
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Seismic Planning / Well location Planning

Requirement

EO Approach Benefits

»

e Seismic acquisition planning is . DEM » Efficient planning
influenced by: »  Satellite imagery for * Minimise local community
classification impact
* Ground conditions * Reduction inrisk to
» Slope * GIS analysis to model between personnel/equipment
* Natural hazards derived layers
* Landcover
» Geology

« Often a lack of suitable
information to make informed
decisions
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Regional Terrain Evaluation — Seismic Planning

ization is prohibited. Offenders

* Regional terrain evaluation for seismic planning / well location feasibility
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