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K pEe Challenging conventional wisdom

Improved safety
v No people working at height or in confined space
v Better advice on safety of continued operations
v" More frequent dropped object inspections possible

Lower cost
v" More than 5 times faster vs. rope access or scaffolding
v" Smaller team, simpler logistics
v" More focussed work scope for maintenance

Less disruption
v Inspections do not require halting of operations
v" Early detection of potential problems
v" Timely advice on continuation of operations and mitigation

Better information
v Live equipment = better information
v More flexibility in inspection locations
v Operate in high winds (up to 29 knots)
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! Inspect ‘hard to access’ areas

Live offshore and onshore
flare inspections.

Pipe racks (visual and
thermal imaging for CUI)

Topside, jacket and
dropped object inspections.

Smoke stacks and
chimneys.

Under deck and splash
zone.

Confined space
(e.g. in-tank, boilers).

FPSO inspections.
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Storage tanks and silos
(internal / external)
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K RS New technology

Defect Size Measurement - laser referencing

Perform flat and cylindrical measurements

Accurate reference from two laser dots
at fixed distance in image

The key idea relies on the comparison between - oy :
the size of a know segment : _‘ 3 . b
(i.e. the laser segment) and the size . NS f\_ 3

. nspeciion pTOC exiensively re
of the object to be measured Sky Fu?bresv350mﬁ es*mg ind fra

M Available Now:

v' Confined Space / In-tank inspections
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Day 4 REC_0008

Day 14 REC_0015
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Thermal Imagery
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>Ktures~ Creating an integrated eco-system
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ECQPANSE

Asset Management & Data Analytics Drone Inspection Software for
Industrial Inspections




Access to inspection data

SKY

via 3D models
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SKY 3D photogrammetry model
with measurement in Expanse

=4

|

‘admin.sky-futures.com

Sky-Futures

@‘ REVIEW DATA SET Bacs MENU

We - and our partners - use cookies to deliver our services. By using our website, you agree to the use of cookies as described in our Cookie Policy.
No. Of Files
Structure.

103.23m*
347m?
4500m
1431m
13364 m
116.94m

1670m
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SKY Data analytics: automated @
~FUTURES™ detection of objects or defects —
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Expanse automatically searches through your data [ seieo
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Automated identification
of inspection points
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From a flare boom with many similar joints... ..and correctly identified on an
mspectlon video one year late
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SKY

More new technologies %
Ll

-FUTURES™ are being added rapidly
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Defect size measurement

Photogrammetry
(3D models, measurement)

Ultrasonic Thickness
Measurement (UTM)

Gas detection
Long range surveys:

Beyond Visual Line of
Sight / Mixed Traffic
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SKY UAS based NDT - thickness gauging

u 4

Two different approaches
=  Fixed UTM ‘patches’ - UAS read-out

= UAS born UTM probe with contact fluid injection
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SKY Remote survey of unmanned offshore facilities @.é
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When the facility is shut-down after an
upset, the UAS is launched to conduct
..- the survey data is sent to the VA a survey prior to start-up ...
onshore control room for checking,

/ ... when all is OK,

the facility is re-started.
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Sky Mixed traffic long range surveys (BVLOS) O
~FUTURES™ combined with methane detection T

Lundoc

. Remote inspection data collection

\ Ground Risk Model

Unmanned Offshore F?v&iﬁfy '
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Figure 2 - Graphical Representation of SORA Semantic Model

Open © 2018 Sky Futures Partners Limited. Private and confidential


file://localhost/Users/wijnandmoonen/Library/Mobile Documents/com~apple~CloudDocs/Documents/Sky-Futures archive/Example material and video/Sky-Futures operations and capability info/selected video clips/Methane Demonstration.mp4
file://localhost/Users/wijnandmoonen/Library/Mobile Documents/com~apple~CloudDocs/Documents/Sky-Futures archive/Example material and video/Sky-Futures operations and capability info/selected video clips/Methane Demonstration.mp4

SKY

Open

UAS-based fire fighting

FIRE DETECTION. AND RESPONSE.

HRALO

ROBOTICS
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UAS-based fire fighting
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Two distinct use cases, each requiring a different technical solution
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1. Rapid Response

Dealing with an immediate fire hazard
or beginning fire, before it escalates

2. Fire Suppression

Dispersion of (large) quantities of fire
extinguishing agent (foam) on a full
fledged fire in areas that are difficult
to access by conventional fire fighting
equipment

Requires the UAS to rapidly fly to any location on site

and high manoeuvrability,
i.e. a free flying solution.

Fire suppressing agent is carried by the UAS

in a tank; limited capacity.

Requires the UAS to deliver a high volume of foam
over a long period of time (hours),

i.e. a tethered solution.

Foam is supplied through a hose to the UAS,
electrical power and control signals through the tether

cable;

Set-up time will be comparable to conventional fire

fighting equipment.
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-FUTURES™

Thank you!



