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Enabling USVsito use the same
equipment as a traditional
1 _survey vessel
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Highly differentiated value proposition XOCEAN

Hornsea: World's largest

offshore wind farm
supplying 2.5M homes

TRADITIONAL METHOD
>  Safety: Large crew offshore

> Emissions: Significant emissions Orsted

> Business Model: High day rates

INTRODUCTION
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XOCEAN SOLUTION: USsV
> Safety: No personnel offshore

> Emissions: 1,000x lower

> Business Model: Data as a Service
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World class customers, with offices XOCEAN
and deployments across 21 markets

e 3¢
across

Internationally.

International offices in Ireland,
US, Canada, UK, Norway and
Australia.
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TECHNOLOGY

XOCEAN.COM

We operate the largest fleet of survey
class USVs

FLEET: XOCEAN operates the
> world's largest fleet of survey
class USVs; X-30 in production

PROVEN: Over 100,000 hours of
>  system operation from Arctic to
equatorial regions.




TECHNOLOGY
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Vertically integrated acquisition XOCEAN
and data analytics platform

Cloud hosted command
& control platform

Cloud data processing & analytics
platform
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USV Pilot

Data Analyst
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XOCEAN.COM

Multibeam Echosounder

Large area surveys,
different workflows required.

Offshore Wind (monopile
& cable) & O&G (pipeline) inspection. Very
high resolution.

Drone Flights with
Photogrammetric terrain mapping for
seamless landfall data set

» Pitch stabilised MBES required for
backscatter.
« Survey software runs autopilot



MULTIBEAM ><
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Multibeam Echosounder

MBES Installed

Norbit IWMBS
R2Sonic 2024
Dual R2Sonic 2024

Kongsberg EM2040P
Norbit Winghead
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Automating Acquisition

File Samqf DW Owons Help
P all a8 79 O 2X0-4501
,Q“vom-vom v # X @ Chant - Chart

5 smne (e K ¢ XMean
g Raw Fle: 0063_20211026_084551_X04.bwxraw - 67.92
8

Res File: 0063_20211026_084551_X04.bwxres - 24.61

System #  F[Hz Agels]
1 POS NAV 458344 501 0207

@ W Alent- Alert v @ X 655
~
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'1} Numerical - Numerical VR X ocs

20
Time - Info 08:47:03.290 'I\
Norbit Winghead - Slant Range 16.19m _,
X04 - Vehicle True Heading

X04 - Course Over Ground

X04 - Speed Over Ground

Time To End

Grid Mean Hit Count

Active Section Bearing




Multibeam Project results XOCEAN
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Image © 2023'Maxar Technologies
Data SIO, NOAA, U.S: Navy, NGA, GEBCO
Image © 2023 CNES / Airbus e
Image © 2023 Airbus Loch Morar
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MULTIBEAM

XOCEAN.COM

Multibeam Project results

50 cm object in 59m
of water



FISHERIES

XOCEAN.COM

Fisheries

Water Column
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Fisheries Echosounder

Large area surveys.

USV “sees” 15% more fish than a
large research vessel due to dispersal
as vessel approaches

USV also detects more fish due to
them swimming closer to the surface
to feed on plankton

(8] Live viewing-2022 10 11 1413-MEGALODON - Echoview
File Echogam View Windew Help
DE-Wdl - - @~ Nme -@F= -+ 2 Clossificat... - &2 e FES rd2lvuETR s aq
205 |24.31m |-69.64dB |-57.00d8
Details X Filesets O 8 X [1:3]35-45 kHz Fileset 1: Sv pulse compressed wideband pings T1 (c..00 8 X Fileset 1: position GPS fixes GPGGA s £ X [1:3] 38 kHz Single target detection - wideband (38)

View » Lock Details

Individual fish
detections

Raw data and derived
variables

= General

nsducers Types Collapse All Fiter
Fileset 1: T1 (channel 1)

Binned counts of
individual fish

Biomass index
(from 38 kHz Sv)
T 5 "mm e
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Sub-Bottom Profiler

Cable/Pipeline Depth of Burial: Started with Innomar
Smart and Standard. Inter-array cables and pipelines.

Route Surveys: Sub-seabed investigation to de-risk cable
trenching.

Site Surveys & CCS: Innomar Medium-usv for better
penetration and high resolution in the upper 20m of the
seabed.

B

SUB BOTTOM PROFILER

i «

« Sync SBP from MBES
* Need to select destructive interference freq in MBES
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SBP Project results
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SBP Project results XOCEAN
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Side Scan Sonar

XOCEAN.COM
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SIDE SCAN SONAR

XOCEAN.COM

Side Scan Sonar - 1.0

Side Scan Sonars:
« CMAX CM2 780 kHz

Boulder Detection: De-risks monopile
offshore windfarm installation & cable
trenching.

Archaeological: Regulatory approval
and high-resolution mapping in deeper
water.

UXO: In combination with
magnetometer for pre-geotechnical
surveys

........




Side Scan Project results

High quality SSS data

Clear definition of small target
with no distortion. (zoomed
image)

Overall mosaic accurately maps
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the pipelines, targets and seabed
scars seen running from ESE-
WNW.




SSS Data Positioning

In-house scripts in order to accurately
post-process the USBL data.

An interesting target adjacent to the
pipeline matches well with the preliminary
MBES dataset.

The datasets show excellent positioning
between each sensor and each SSS file.
This is shown by the image of a spud can
depression imaged by the MBES and
multiple SSS lines.
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SIDE SCAN SONAR

XOCEAN.COM

Side Scan Sonar — 2.0

Side Scan Sonars:
 Klein 4K SVY 300/600 kHz

Boulder Detection: De-risks monopile
offshore windfarm installation & cable
trenching.

Archaeological: Regulatory approval
and high-resolution mapping in deeper
water.

UXO: In combination with
magnetometer for pre-geotechnical
surveys




Automated Winch Control XOCEAN

Lidan Winch [ External Winch Enable [P Klein Sonar | Sonardyne

&) Winch Camera Viewer
Edit values here....

W o o
Target Altitude 37
Home to -
Sensor Target Altitude Tolerance 0.5
. Delta Depth Threshold 1
Off - No Motion .
Safety Depth 1.8
Winch Line Length 236

[ Allow Line Disconnection
Line Out: -0.09 m
Winch Current: 1.0 A

@ Power Fuse Healthy

© Lindan Winch Info

For indication only, not to scale.

Side Scan Altitude (last 2mins) Tight Sonar Depth (last 2mins)
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SIDE SCAN SONAR

XOCEAN.COM

Side Scan — 2.0 Project results

Depth: 10.2

225
deg/div

Ping#{ 150036 I 50 m Latitude:[T  654:089012N  Fish Heading:l ~  1166deg  Pressure] 299psia TowFish
Time]  14:43:12 29 knots  Longitude: [T 006:11 5362 W Pitch: -2.1 deg Temp] 7.1W 25 3Adeg Altitude
Date] 1:16:2024 102m : 130.0 deg Roll:’ -05 deg Errors:No Errors ~ (meters]




SIDE SCAN SONAR
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Side Scan — 2.0 Project results

PORT 3. - X v
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MAGNETOMETER

XOCEAN.COM

info@xocean.com
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Magnetometer

Magnetometers:
« Marine Magnetics Synapse
« Marine Magnetics Explorer auv

Site Surveys: Used to detect
cables/pipelines, wrecks, general magnetic
signature.

UXO: Pre- Geotechnical surveys & before
and trenching and piling operations

MAGNETOMETER

Decommissioning: To ensure that the site is
clear of all debris

« Maximum altitude from the seabed is
normally 4 metres

« Requires neutrally buoyant magnetometer
for easier deployment and recovery

XOCEAN.COM



= To prove the system performs as
expected against a known target

size.

= Separate SVT for Explorer and

Synapse systems and per USV

= Determines flying height/burial
detection/dynamic coverage for

pUXO surveys

SVT and EVT Requirements

E Version 14.2.1 Dev 72 - SonarPro® Sonar Processing System - Klein Marine Sys
Session Source Print Window Help

=0l FEaEORE - Obiﬂl

4 7 -

Bll Towfish, High Frequency, 2 ms

@) M@= | = |
40 [30 20 10 [ | 1
a0 20 10 0 1

SH3 TO
CYLUMNDER

4X PLATE

25x3

BIH Towfish, Low Frequency, 4
Q) | m@Zey | = | A-A (1:15) 1S 10
40 30 20 10 [ ] 10 20
20 30 20

Ping #: 164912 Range:| 50 m Latitude:|T  54:08.€ S
Time: 16:06:45  Speed:| 3.0 knots  Longitude:|T 006:11.% C (1:5) 30
Date; 1:156:2024 Depth:| 108 m Course:| 1. TYP 2 PLCS



XOCEAN

SVT and EVT Requirements

- - -
¥ L0025 X11 GE!!DsEk Mag sm Alt Mag nT_ dsek Mag nT_NL | Mag Residual [ [~
400.0 3.70| 3.70| 49701.59| 49701.33| 0.8
401.0} 3.70| 3.70| 49701.55| 49701.30| 0.8|
402.0| 3.70| 3.71] 49701.53| 43701.28| 0.8
403.0 3.70| 3.71| 49701.53 49701.26| 0.8
404.0 3.70| 3.71| 49701.50| 49701.23 0.8
‘ 405.0] 3.70| 3.72| 49701.50| 45701.21] 0.8
* - 406.0| 3.70| 3.72| 49701.48| 43701.19| 0.8
b . 407.0 3.70| 3.72| 49701.48| 49701.16| 0.8|
408.0| 3.75| 3.72| 49701.42 49701.14| 0.8
409.0] 3.75| 3.73| 49701.42| 43701.12| 0.8
’ ' 410.0| 3.75| 3.72| 49701.42| 43701.09| 0.8
. 411.0} 3.75| 3.71| 49701.32 49701.07| 0.7|
. 412.0| 3.75| 3.70| 49701.28| 49701.05| 0.7|
413.0| 3.75| 3.69| 49701.28| 43701.02| 0.7|
414.0 3.75| 3.68| 49701.25| 49701.00| 0.7|
415.0 3.75| 3.68| 49701.25)| 49700.98| 0.7|
416.0| 3.75| 3.66| 49701.25| 45700.95| 0.7|
417.0| 3.61 3.66| 49701.25| 43700.93| 0.7|
418.0| 3.61 3.65| 49701.28| 49700.91| 0.7|
419.0; 3.61 3.64| 49701.28| 49700.89| 0.7|
420.0| 3.61 3.63) 49701.23| 43700.86| 0.8
421.0] 3.61 3.61] 49701.26| 43700.84| 0.8
422.0| 3.61 3.61| 49701.23) 49700.82| 0.7|
423.0] 3.61 3.64| 49701.23| 49700.79| 0.7|
424.0| 3.61 3.65| 49701.15| 43700.77| 0.7| v
< >
7|7 10.00|
| — e
49757.64]
49710.72]
=
49663.80
Mag nT NI F12.6 f28.5 1269.6
Mean Maximum

Residual Residual Easting Morthing Easting Northing ;

Amplitude | Amplitude | (m) (m) C.0(m) | C.O(m) ~El e LT

(nT) (n1)
683913 | 5004614
259 |352 683914.26 | 59946131 | 1255 -0.861 L004, LODG, LO09, LOOTO
51 91 623913.86 | 50046135 | -0.307 0337 L0O7, LO0S, L0011, L0012
26 26 623013.48 | 5004613.8 | -0.38 0289 L0013, L0014, L0015, LOO16
Mean Position | 01593333 | -0.078333

Standard Deviation

0.7747344

0.5537757
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Magnetometer Project results XOCEAN

%

o
LL
—
LL
=
O
—
LL
Z
Q
<
=

XOCEAN.COM



O
=
=
O
F_

XOCEAN.COM

File Settings Displays Options Help

o T /0 Status - /0 Status

X08_R2Sonic-Ranger-Klein_SurveyPC_Mag Depth_Surrogate_v2024.01.12.xml - NavAQ

Vel @x8=79 O @08 Towing Survey -

v 2 X @ Chart - Chart

g Status:  ONLINE
% Raw File: --
' Res File: -
&
& System # F[Hz] I/O[KB/s] A®
1 Targets 1730 05 002
v
B Alerts - Alert v 2 X

_ R2Sonic 2024 - Sound Velodity vs. Prof -
_ USBL - I/O Time-out
_ POS Nav - I/O Time-out
_ R2Sonic 2024 - 1/O Time-out

—
o
(9]
-
o
o
=
o
[1]
el
-~
'
o
1]
-
o
(1]

v 2 X &y MBES Depth - Ping Result 2 X

e ——L 1

|~ Heave - Graph

zfiNtmericaLNtmerical 3§§Survey1nfo-Nunerical

........

£ @2 ABCDEF-BEXXE -

o 2

15:27:13
M Line Indicator - Line Indicator
in

% [EE Kein Altmeter - 1/0 Time-out

g ¥NR - Rea it Time-ant ¥

rB_ Ef: Numerical - Numerical v 2 X

g. m R2Sonic 2024 - Skant Range 2045m Ems

% o X08 - Speed Over Ground 2.32 kn

8 Time To End 03:27.322
Distance To End 247.97 m
Distance To Start 46.93 m
Distance Across Line -1.11m
Active Line Name S551
Active Offset CMG 308.90°
Active Section Bearing 308.54°
Bearing To Start 309.90°

15:27:18

. . i
15:27:31 15:27:40 -240.00

v 2 X
€CC 1

-4,500.004.509.0013.508.022.50

Ping Nr: 5597270 Beam Count: 1024 (Rej

E:683856.98 N:5994208.26 AX:101.46 MP:314.45

|Line: 555 1(Rev] IGRBION| | ONLINE | Cpu:11/9%,1580 MB



USV XO-08 Towing XOCEAN

TOWING
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