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What is Terra Drone

Providing innovative industrial solutions from sky

IOur profile l Business Area of Terra group
« C N
-T%Trgagl}lon: nqugrporation EV Drone
T o 25 group companies in

4 subsidiaries in Asia
« CEO & Founder the world

-Toru Tokushige

« Office
- Tokyo (HQ)
- Australia
- North America
- Asia (India, Indonesia, China)
- EU (Netherland, England, Belgium)
- Africa (South Africa, Algeria, and more)
- Latin America (Chile, Argentina, Brazil)

 Paid in Capital
-3 million US dollars

* Business
-Drone service providing

 Performance
-Over 600 drone survey PJT in Japan
-About 5,000 projects in Global Market
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Our Target Industries

Oil&Gas

Platform/FPSO Refinery Storage Tank

Land Mining/Quarry

Power line UL GIS Open Pit Underground
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Main customer lists of each industries

Oil&Gas Mining/Quarry
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Selected as World No.2 DSP this year (last year was 9th).

« And we are the top among the mapping and inspection service.

Terra Drone Corpor

DRONE INDUSTRY INSIGHTS

TOP 20 Drone Service Providers 2019
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Global activities

m Terra drone is creating a global partnership network of service companies (>50%
ownership) to serve end customers and technology partners (25-50% ownership) to feed
the service companies with the latest cutting-edge technology

m Terra drone has been operating in over 20 countries so far.

m In Kazakhstan, we are collaborating with KazUAV.

£ Y inkonova) A :j 23 ;'
skeye @nN..—.-i k { y UsTRiAD
o X oREKS
5 ; - ”\‘q_‘

Collaboration in Kazakhstan e””":* £ X

N

J* 5. e,

/
@\ TERRA DRONE

X . TerraDrone
N4

e [ oo
° ‘
L ol
IMCREQIBLE
KazUAWV
\ / Terra Drone Global network -

© 2019 Terra Drone Corporation. All Rights Reserved. Strictly confidential.




Qil & Gas solution

1.1 Pipeline

1.2 Tank inspection
1.3 Facility inspection



1.1 Pipeline ~Conventional method~ .

Eyes in the Sky —--——meeeuv- =
Z I
We regularly survey - i. Talking to our Neighbours

all 25,000 km of our
pipeline rights-ol-way

| We regularly communicate

i with nesghbours and customers
| about how to stay saie around

E our pipelines and faciities.

S

* |n conventional way, we need to go site and go
along to pipeline by car or manned aircraft to
check pipeline location and if there are any

construction is happening near pipeline. Pt un e Oonnd
. . We monitor and respond
« |t will take time and cost. e

LA A3
Preventative Maintenance Dig Ensuring Pipeline Integrity

i If our in-line inspections reveal Each pipeline s precisely manuiactured
! apipeine anomaly, we expose and rnigorously inspected and tested

E the pipe, xmmine & and make any Routes are carefully selected to meet
el in 2014, we stringent engineering, design and

i

conducted approximately 2.500 environmental standards and regulations
preventative mamienance digs
We carefully manage pipeline pressures

—— and monitor temperature, pipe movement
and vibration

Sophisticated lools allow us to monitor the integrity of our
pipelines from the inside outl. Using imaging technologies,
such as ultrasound and MRI, we scan our maniine
systems, major natural gas mains and transmission lines
In 2014, we conducted 205 n-lne inspections
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1.1 Pipeline ~Inspection by Drone~

- We can generate pipeline GIS map and RoW (Right of Way) inspection by our drones.
« This will save your cost and time with good accuracy results.
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1.1 Pipeline ~Gas leakage detection~

« We are going to provide new technology that can detect the leakage of several
types of gas.

Frame 6797

Lon -80
Our gas detection system uses analytical software which accounts for atmospheric and weather Lat 39.
conditions before flight planning. This enables us to plan the best flight path to detect potential leaks. Any 2:: Ti 6
leaks are analysed by specialists to calculate the location of the leak source based off the gas plume btz e
model. CH4 pipeline leak detection, LNG production, storage, transport, GHG monitoring, and facility. Gases Dist 2.2
available for detection include: Wind_Direc 236

Wind_Speed 2.2

-d}- Accuracy: < 0.05 I Altitude: 50-90m

ppm (CH,) (165ft+)

d) Battery m Speed: 100 Knots Max (if
Powered "= applicable)

(7 =

‘ Default Alarm: £ Data Rate: 7 Reading

10 ppm per Second
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1.1 Pipeline ~Ground Penetrating Rader~ (In development)

« We are developing new technology that can detect underground pipeline
by Ground Penetrate Radar (GPR).
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1.2 Tankinspection ~Visual inspection~

e The first collision-tolerant drone, designed for the inspection
and exploration of the most inaccessible places by human.

« Allowing for the first time to fly in complex, cluttered or indoor
spaces, Elios enables to reach those areas with visual and

thermal inspection.
« |n addition, this technology is globally patented.
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https://youtu.be/jYZnl-hm_rY

1.2 Tankinspection ~Ultrasonic Testing~

. Patented technology that enables the drone to press the UT (Ultrasonic Testing) probe
against a surface in order to measure the thickness of walls.

 This UT drone has been specially developed for indoor use in industrial confined spaces
and can be controlled in the presence of steel and concrete, such as oil tanks.




1.3 Facility inspection ~Visual & Al inspection~

* Items inspected: 1) Structure of the access platform, 2) Missing screw,
3) Risky of falling, 4) General structure, 5) Corrosion, and etc.

* Drones can conduct the inspection with running the facilities.

arnia_FlareStack.prj* - BlueVu - (Unlimited license in effect - Admin Access)
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1.3 Facility inspection ~Thermal inspection~

« IR Camera can highlight hotspots which can indicate failure of heat shields.
« Gas leaks can also be detected as gas temperatures are higher than

ambient. 4
‘Flare Platform - Bow Side Thermal Plot
Thermal Readings:
Type ID Value
Point 1 $1275.25°C
Point 2 +1260.05°C
Point 3 +1236.85°C
Point 4 v 11266.45°C
Point 5 +1151.65°C
Point 6 $1333.25°C
Point 7 +1240.85°C
Point 8 <11140.85°C
Point 9 +1107.25°C
Point 10 v 131.25°C
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1.3 Facility inspection ~3D modelling~

« 3D Modelling

e Defect Assessment & Measurement

e« Presentation of Data in a manner
that is useful to the client.

C-2, 3D modelling Sep-18

C-2, Sep-18

1. Measured crack opening: 9mm.

penetration, and some vertical lift is observed.
2. Observed max. crack gap along the beam web is
approximately more than 8mm (ref. methodology).

1. Crack has propagated toa fl|| cross-section
Ipenetration, and some vertical lift is observed.

|




Power line solution

1.1 3D modelling & Control Centre

1.2 Vegetation management

1.3 Item inspection



2.1 3D modelling and Control Center~

« All the inspection data are connected with the 3D models on the platform
 Problems are displayed as flags and you can get the detail info by clicking the flags

[Item inspection]
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2.2 \egetation management: Software

« Qut software can automatically provide accurate vegetation management in 3D models.

1) 3D model of Power line & Vegetation 2) Our software can automatically calculate the distance
between Power line and Vegetation, and it will show with
color as “dangerous” area.
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2.2 Vegetation management: Report

« Qur software can also automatically generate the reports as follows.

<Trial case in Ukraine>

Serial Pole Distance Latitude Typesof | Defect Measured distance (m)-
tower from small and
number interval- | tower (m)- | Longitude- defects- | level: |y over ! Vertical.| Clearance —""|
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2.3 Software for ltem inspection

Automatic detection SEENEREE 1 B | Detection of no |
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2.4 Software for Task management

Display the on-going tasks of each inspectors and drones
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T hank you for your attention!

Contact:

1) yuhei.nagai@terra-drone.co.jp (+81 90 3658 6307)
?2) dmitriy.ivanov@terra-drone.co.jp (+7 705 324 0556)
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