
Effizienz durch USV-gestützte Plattform-
und Kabelinspektionen als neuer Standard 
von lokalen Einsätzen zu großflächigen 

Surveys
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Who we are

Onshore 

14.700 km High Voltage 
Transmission Lines

Offshore

4.300 km DC and AC Power Cables

12 Converter Platforms



Monitor
Scan, monitor and analyse

structural integrity of assets 
and environments

Model
Support construction with 

visualisation services and pin-
point positioning 

Map
Conduct technical studies and 
geographical surveys to map 

the (sub)surface
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We unlock insights from Geo-data 
through our map, model and 
monitor solutions

We support our clients throughout 
the project lifecycle.

During the planning, construction 
and operation of their assets.

Both on land and within a marine 
environment.
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Geophysical

Metocean

Geochemical

Geospatial

Geohazard

Global positioning

Geodynamic Geotechnical

We unlock insights from Geo-data 
through our map, model and 
monitor solutions

We support our clients throughout 
the project lifecycle.

During the planning, construction 
and operation of their assets.

Both on land and within a marine 
environment.



Geodata throughout the project lifecycle.



Geodata throughout the project lifecycle.



More sustainable

Future-fit workplace

Faster

Safer

Changing the offshore ecosystem



USV types and capabilities
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AUV Applications
(Uncrewed Survey Vehicle)



General
 Transit Speed max 6 knots
 Survey Speed 2-4 knots
 Endurance

• 7-10 Days

Principle Particulars
 Length: 11.75 m
 Beam: 2.2 m
 Draft 2.3 m
 Weight: 14.5 t
 ROV deployment: 1.75m Hs
 MBES/SBP survey: 1.3m Hs
 Transit: 2.0m Hs

12m Uncrewed Surface Vessel

Fugro
Blue Essence®



General
 Depth rated to 300 MSW
 Speed 1-2 knots

Pipeline Inspection
 Multibeam + Laser Point Clouds
 9-point list and free span
 UHD Georeferenced Imagery
 CP and Field Gradient
 Depth of Burial

Asset Inspection
 Cleaning
 CP and Field Gradient

eROV for USV Operations

Fugro
Blue Volta®



Operational Model



SENSOR VIDEO AND 
IMAGERY

REMOTE 
OPERATIONS

NEAR
REAL-TIME 

VIDEO

SECURE 
CLOUD 

PROCESSING

SENSE 
PROCESSING 
SOLUTIONS

SENSE 
PORTALS



Global network of remote operations centres



Video



Use Cases



Linear Inspections / Surveys

Quelle: Fugro



Case Study – Cable inspection
Quelle: Fugro



Seabed Mapping

Quelle: Fugro



Case Study – Site Survey SBP

Quelle: Fugro



Data Examples – Scour Mapping

Quelle: Fugro



Structural Inspections

ROV Inspections
CP

FMD
GVI / CVIQuelle: Fugro



Case Study – Photogrammetry
Quelle: Fugro



TenneT DemoSuccess on Trianel Windpark
Borkum  



Visual Inspection: from bellmouth (platform side) to burial 

point. This inspection is solely video footage, without physical 

intervention.  
 

Multibeam Survey: an MBES survey will be limited to entry of 

the J-Tube (platform side) to the burial point. 

Scope



Target Approach
Dutch Port Authority

Dutch 12nm Zone

Dutch EEZ

Border Crossing to German EEZ

German EEZ

Approach and enter into Trianel Windfarm

Scope Execution

German 12nm Zone

Eems-Dollart Treaty Area

Emden Port Authority



Data Collection



Video / Stills Inspection 

AC108 Installation bands 
secure south side

AC108 leaning 
towards north side 
of bellmouth, view 
on north sideAC 108 

Burial

AC109 South Side 
at Bellmouth

GVI



Outlook



• Six 12m Blue Essence® USVs operational globally since 2022

• One 18m Blue Eclipse® USV operational in Europe

• Fleet of 5 Blue Prism® USVs to be delivered globally in 2026

• Cat0 certified by UK MCA under Lloyds Register class 
society

• Successful survey and ROV inspection projects in UK, 
Netherlands, Norway, Denmark, Germany, Brazil, UAE and 
Australia

Status quo

Operations Starting 2022

Personnel

Environment

Total 1000+ days of USV project operations

1+million offshore personnel-hours saved

8200 Te of MGO saved
28,400 Te of CO2 emission stopped



Flagging:
• Fugro USVs in EUAF currently 

flagged UK.
• Overseas operations permitted 

but we must liaise with the 
Coastal State.

Lloyd’s Register:
• Fugro’s USV Certifying Authority
• Survey Fugro USVs through build, 

fit-out & sea trials.
• Issue WBC Ed.3 certification on 

behalf of MCA.
• Also Certify the USVs against their 

own LR UMS Code.

Certifying & Flagging

Fugro USV’s:
• No need for Guard vessel
• Can work without restrictions 

as any other manned vessel



Permitting for 
automated sailing 
in German 
territorial waters

Permitting process
• Application to WSV to ‘Carry out survey work with 

unmanned vehicles in the area of the German EEZ of the 
North Sea’.

• The USV was permitted to be used exclusively for the 
purpose specified (TenneT Germany SoW)

• Permit approved by BSH:

What next: Future Permitting process for 
Fugro USV’s in German waters?



General
 Transit Speed Max 12 knots
 Survey Speed 2-6 knots
 Endurance 23 Days

Principle Particulars
 Length: 17 m
 Beam: 4 m
 Draft: 1.8 m
 Geophysical survey: 1.5m Hs
 Transit: 2.5m Hs
 MBES, SBES, MVP, SBP, SSS, MAG and 

optional other sensors

Fugro
Blue Prism®





Thank you



General
 Transit Speed 7-8 knots
 Survey Speed 2-6 knots
 Endurance

• 21 Days

Principle Particulars
 Length: 18 m
 Beam: 3.5 m
 Draft: 3 m
 Weight: 44 t
 ROV deployment: 2.5m Hs
 MBES/SBP survey: 1.5m Hs
 Transit: 3.0m Hs

18m Uncrewed Surface Vessel
Blue Eclipse®



eROV for USV Operations
Blue Amp®

General
 500m dive depth (from USV)

 2.0m x 1.0m x 1.2m 

 650kg in air (without tooling skid)

 250kgf forward thrust,

 200kgf, horizontal thrust

 100 kgf vertical thrust

 Speed 2+ knots

Pipeline Inspection (Single Pass)
 Dual head MBES

 Fast inspection operations

 CP and Field Gradient

 Depth of Burial

 Camera booms

Asset Inspection (Additional tooling skid)
 100kg payload

 Brush/Flapper cleaning

 CP and Field Gradient

 Flooded member detection



24/7 operations. 

Remote 
Operations 
Centres

Personnel
 USV Master – STCW 500T

 USV Operator – Officer of Watch

 Surveyor – Utilised across MCS and MAI 
projects.

 ROV Supervisors

 ROV Pilots

 Inspection Engineers

 Geophysical Operators 



Sense.Live is Fugro’s cloud-based 
Remote Operations live content 
delivery network
 Cloud-based video content delivery 
 Ability to securely share multiple live 

video streams from offshore to office
 User-friendly web portal
 Audio, video, and data streams can 

be securely streamed to any 
internet-enabled device.

Live Streaming of offshore operations

Sense.Live



12hr onsite technical support. 

Site Support

Personnel
 Site Manager – With engineering 

background

 ROV Technician

 Marine Engineer or ETO

 Geophysical/Survey Engineer

 Small boat handling ticket

 Team of 2-3 dependant of skillsets and 
training



Europe
 Primary – Dual Low orbit Starlink 

connections.
 Secondary – Dual dedicated 5mb 

uplink and 1mb downlink
 Tertiary – Iridium
 4G/5G for in port access

 Connection is actively monitored in 
the ROC for stable bandwidth

System will autonomously switch 
from Primary to secondary based on 
latency statistics.

Connectivity



Loss of connectivity
 Fugros communication solution is 

actively managed by ROC engineers.

 In the event of the vessel losing 
connection autonomy takes over.

 No deployed kit: After 15 seconds 
the vessel will move to active 
position hold mode and remain there 
until connection is re established.

 Deployed kit:  Vessel will 
autonomously recover deployed 
equipment and move to active 
position hold mode and remain there 
until connection is re established

Connectivity

GSAVI User interface and control software



Navigational 
Safety

ECDIS and Navigation
 Class approved ECDIS system
 Integrated survey and navigation 

stations

Visual awareness
 Actively managed cameras for 360 

situational awareness
 Thermal imaging FLIR camera



Navigational 
Safety

System diagnostics
 Digital engine room facilitating 

active monitoring of Voltages, 
Currents, Temperatures.

RADAR & VHF
 Type approved radar and VHF


