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Use case: storage tanks . -

Multiple UT
measurements per
= vertical line

https://vimeo.com/254860035#t=25s
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Result 2020: RoNik UT drone O

Highlights: Current modules:
» Collision tolerant « Vertical walls
* Modular * Roof plates

* Proven technology « Diagonal walls

(~ 1000 flights executed in 2019)  |PE\C\U beams
e Qutdoor
* Floors

 Non-entry
* Non-spark
* Cloud-enabled cleaning brush
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RoNik UT drone

Terra Inspectioneering

https://a360.co/30nKo0m
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Technical architecture

@> TerraDrone

Air system
Sensor Contact Flight platform
system system “brick”
Wall module
* UT probe . .

+ Couplant system
+ Cleaning mechanism
* Navigation camera’s
+ Visual inspection

. Roof module . ‘

Collision-tolerant frame
Flight controller
Companion computer
UT measurement device

$?]mera| . i UT control system
Ca;’::: inspection . Clamping system .
lT 2 Way wireless data link
Ground station
UAV operator uT operator Cloud data
groundstation groundstation platform

Basic drone flight
Contact system
operation

Failsafe operation
Live telemetry data

© 2019 Terra Drone Corporation. All Rights Reserved.

Realtime measurement
data
UT device operation

Camera view to see
measurement
Link to cloud platform

Synchronisation engine
3D engine
Data storage




Modular: walls €0 TerraDrone

© 2019 Terra Drone Corporation. All Rights Reserved.



Modular: roofs €D TerraDrone
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Modular: beams €0 TerraDrone

Ultrazanic thickness measwrament locations on -deam \Mtrasonic thickness measurement locathons on Hieam
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Modular: beams €D TerraDrone

https://a360.co/30rfiFu
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@ TerraDrone

Outdoor: Rio Tinto surge bins

© 2019 Terra Drone Corporation. All Rights Reserved.



Outdoor: OMV Romania @ TerraDrone

https://photos.app.goo.gl/JuXrSDCEZ7WyAT67A
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Non entry / BVLOS: Nippon steel Japan &> TerraDrone

A SEN/A Ready to Go (GPS)

,/ e
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Cleaning &> TerraDrone
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Cleaning ¢ TerraDrone
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Cleaning ¢ TerraDrone

CTRL MODE RC BATT ROBOT BATT FLIGHT TIME UPTIME STATUS M: bunge
F: spanten
Flight number: 16

197 em
21°
2.295™

ISO EXP = LIGHTS

108 9006 1/60
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Modular: downward pointing sensor €D TerraDrone

https://a360.co/30rfiFu
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FPSO Mockup pilot BP Chicago &> TerraDrone
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FPSO Mockup pilot BP Chicago

@ TerraDrone
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R&D Roadmap .

- Improve non-entry support for confined spaces.

- RTK GPS\ Lidar support for outdoor use.

- Robotic arm to reach more complex structures.

- Clamping\gripping mechanism for more
complex structures (e.g. U-, Z- or L-beams,
pipes, etc)

- X8 design (8 motors) for more redundancy.

- Support for other NDT techniques, e.g. PEC
Scanners (based on eddy current, to measure
through isolation).

- Autonomous navigation.

- Waypoint planning to measurements can be
repeated at exactly the same spots.

- Al\machine learning service provider
integration.
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