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DykeWeatherington author of the i
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2007CHNOHE adzYYSR d:
military Unmanned Systems as being
missions thatwere:

A dull,
A dirty
A

and / or dangerous

In oil, gas and mineral exploration and
production activities, there are
additional potential roles for UA:

A where they can get betteguality
data;

A where the low operating cost
allows them to be used on a
routine basis.
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Oil pipeline monitoring

Aeronautics Defence Systems provide pipelirems
monitoring services in Angola to ;
ChevronTexaco under&4 million contract.

More recently, Aeronautics Defence Systems =
have provided @omprehensive coastal patrol.
servicein Nigeria for$ 260 million using a
combination of unmanned aircraft, unmanne

ships and Ground Control Stations.

Aerostar - Aeronautics Defence Systems, Israel

As well as operating several Aerosky vehicles on behalf
of the IDF, ADS is currently using its short-range Aerostar
UAV to provide protection and patrol services for
Chevron Texaco’s operations in Angola under a two-year
contract awarded last year and reportedly worth US$ 4
million. The Aerostar carries a payload of up 50 kg and
has an endurance of 14 hours. According to the

from UAVSystemsTh&lobal Perspective zoos‘nanufacturer, it logged more than 10,000 flight hours
after being selected in 2002 to carry out routine security

by Blyenburgh & Co,,,<<ions for the Israel Defence Force.
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Clouds can obscure part, or all, of the underlying terrain of interest.
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Caesium beam magnetometerapunted at the wing tips, ashown below.
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MagSurveyPrionby MagsurveylLimited, fromhttp://www.magsurvey.co.uk/
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Quality magnetic field data
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Unmanned Aircraft can fly at lower elevations afower
than mannedaircraft and can deliver helicoptdike data
qualityat a fraction of the cost.

. JEsgpasesasy

G2 S ax@iperformanceCesiummagnetometer (model G&23A to provide high
sensitivityof 0.004nTéqgrt(Hz) RMSThis facilitates high quality data acquisitiof
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Potential UAS Applications

Ice Reconnaissance, Ice Measurements

Ice navigation Assistance for Icebreaking Ships
Surveys of Icebergs and Floating Ice

Surveys of Marine Mammals and Wildlife
Security information and Guard Duty

Geophysical Surveys for Oil and Gas

ConocoPhillips

Project Development

From Christer Broman at ConocoPhill
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UAVs Today

UAV Performance Envelope

:

Service Ceiling
i

manned aircraft
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UAVs can make observations beyond the reach of manned aircraft
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Diurnal variation: Ideal
AEM surveys midnight to
noon

Diurnal Variation of Lightning for Land vs. Ocean
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From a presentation by Jambkcnaeat SEG 200

A UnmannedAircraft can fly all night, night after night, at low levels (such as 50 feet AC
A UA made from carbon fibre create no induced eddy currents and lower magnetic fie
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As exploration activities move to the more hostile regions of the Earth, such as the Arcti
Ocean, and to more politically unstable areas, expect to see a growing use of Unmanne
Aircraft operating in areas where it would be irresponsible to expect pilots to fly:

Ve

A low level, night flights over the Arctic Ocean;

A flightsover regions in which there is low level strife, where the larger manned surve

aircraft provide target practice and some excitement for the locals.
]
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Being smaller and always flying using precision navigation, the Unmanned Aircraft can f
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Improved spatial resolution
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Images courtesy Universal Tracking Systems Pty Ltd
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UnmannedAircraftcreate less of a disturbance to the parameters being measusadh
as the magnetic, or, gravitational field, since they sraller and are often constructed
using nonametallic materials, typically carbdibre. However, thenstruments are closer
to sources of electrical noise on the aircraft
UnmannedAircraft cost less to operate per line kysince:

o anUnmanned Aircraft operator can manage several UA at the samee

o the Unmanned Aircraft uses less than 20% of the fuel used by a manned aircra

SmallUnmanned Aircraft are more environmentally friendince they:

0 requireless materials to build and is easier to dispose of at the end of its life;

0 useless fuel and creates less pollution per km travelled;
o makeless noise in flight;

UnmannedAircraft can routinely fly missions covering the same area, day after day,
perform measurements for use in change detection and data averaging:

0 detecting a leak in an oil pipeline using differential thermal and%ARmMaging.
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UnmannedAircraft are not permitted to fly imn-segregatedhir space.
UAdo not have a protected aeronautical frequency band.

UAare not sufficiently reliableMany Unmanned Aircrafin use today arsingleengine
experimentalor state aircraft, and experience human, mechanical and other failures.

Many UAhave not yet clocked up sufficient flight hours to provide data for a convinci
safety case, without which the National Aviation Authorities, such as the FAA, the C
gAftt y20 AaadzsS 2F / SNIAFAOLGS 27F ! dziK

There are legal uncertainties surrounding an Unmanned Aircraft crash that need to |
resolved in a court case. This uncertainty incredsesnsurancecosts,andcan blow the
business case out of the wat&ven without the legal uncertainties, insurareests are
inversely related to flighhours, and one typically needs $drillion of insurance cover.

UAdo not yet have aetect and avoid systento enable them to detect and avoid other
airborne objects, such as the farmer flying a Cessna in the Canadian autback

Governmentsecurity services need to be sure the Unmanned Aircaiinotbe usedoy
criminals or terrorists.
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« This, however, is not
_ good enough for use in
~ oil and gas pipeline
. monitoring.

- We need to be able to
read number plates
and identify faces and
objects from at least
600 feet with no image

| enhancement to
enable real time data
interpretation on the
unmanned aircraft.

Photo taken with a
midsize Canon G10
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Object detection and identification at 600 feet from a moving aircraft.

Above: side looking photograph using a 100mm MACRO lens and camera travelling at

LY GKS 1020S LIK2023INFLIK&Z dzaAYy3 | LINRTFS
ISO setting =800
shutter speed = 1/2,000 second
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From a climate point of view, the Arctic region has some of the most severe weather
conditions one could encounter:

total darkness (in winter time)

temperatures dropsto -40C

sprayicing

snowand ice

Part of the Trans Alaska Pipeline, frottp://www.usgs.gov
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