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SEAWATCH - Buoys

SEAWATCH® Buoy / SEAWATCH Tobis buoy
The first buoy producted by formerly OCEANOR, in the 80s called Tobis

SEAWATCH® Wavescan buoy
Desgined and trademark bought from Seatex (today Kongsberg Seatex), and developed
further during the 90s and upgraded design in 2015

SEAWATCH® Mini |l

Second version of our smallest buoy, wave measurement buoy

SEAWATCH® Midi Buoy

Nearshore measurement buoy, water quality

SEAWATCH® Wind Lidar Buoy

. The latest buoys, specialized for Offshore wind farm measurement, buildt on
the wavescan platform, autonomos modular power system (13 months)

SEAWATCH® Deep Sea Module

Subsea platform for deep sea monitoring, tsunmai
warning, environmental monitoring

R

SEAWATCH® Catamaran

Extendable platform for nearshore
environmental monitoring, with easy
service access of sensors.
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Data acquisition,
Processing and Control

SEAWATCH concept (1990->)

Q

Real Time Data
Transmission

B

SATELLITE DATA

! FORECASTS

0

RESEARCH VESSELS

OCEANORGRAPHIC BUOYS
Sensors
-Meteorology
-Waves

-Wind profile
-Current profile
-Temperature
-Salinity
-Oxygen

-Algae
-Nutrients
-Radioactivity
-Hydrocarbons
-Chlorophyll “A”

” .

PROCESSING CENTRE

-Data control, Analysis and Storage
-Numerical Modelling

-Forecasting

v

WEATHER

COASTAL STATIONS

users

PRIVATE

Wind Assessment (renewable)
Oil/Gas - offshore activities
Aquaculture

PUBLIC

-Environment authorities
-Contingency and rescue
-Coastal management
-Coast guard

-Research institutions

PUBLIC AND PRIVATE
-Resource management
-Metocean services
-Recreation and tourism
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l SEAWATCH — Applications

-
Contingency. Providing :
Renewable Weather data ft?l' tsupam.i
Energy forecasting forecasting, oil spill,
nuclear waste

R&D Studies of
Harbour and oceanographic/
vessel traffic meteorological
processes

Acquisition of long Real time data

term data for : :
climate studies during operations
Design data for offshore
developments coastal N Monitoring of water

quality from pollution

' ‘ J sources such as oil
j terminals and industry
s

engineering/ infrastructure

plants)




SEAWATCH Wind
LiDAR Buoy

Supports operational limits
o related to assessment,
£ construction and offshore
operations

Lower costs through reduced
uncertainty

Cost effective commissioning,
- operation and
decommissioning

) SEAWATCH Wind LiDAR Buoy

Quantifying the wind resource at project specific locations is a
key requirement to securing development funding and de-
risking the investment

The SEAWATCH Wind LiDAR Buoy is a cost-effective and reliable
solution measuring wind speed and direction profiles, waves,
current profiles and additional parameters simultaneously.




Seawatch Wind LiDAR Buoy (Stage 3)

* Dimensions 3 meter in diameter, 7 meter in height, weight 2.2 tons

Measurement (typical)
« Standard Met (Temp., Humidity, Pressure & Wind)
« Wind profile (speed, direction, turbulence 10-300 m)
« Current profile
«  Waves (height, direction, period)
» Water level (Both with depth sensor or GNSS)

* Optional
* CT (Conductivity / Temperature / Salinity)
« Turbidity

» Underwater noise
* Birds and bats monitoring

» Unified datalogging, telemetry and control system
« Power system: Long autonomy (9 months SWLB 2.x, >12 months SWLB 3.0)

« Communication — “Live feed” & “Remote access”
« GSM /4G
e Iridium
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Turbulence Intensity

Turbulence
» Mean wind velocity
* Negligible affect from buoy motion

» Turbulency intensity

* Overestimated due to buoy motion.

» Software based motion
compensation leads to results
comparable to fixed lidar from
floating systems.
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Wind profiling
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- 6 degrees of freedom
- Experimental validation

- Turbulence intensity

Current profiling

https://www.mdpi.com/2072-4292/12/5/898

-l-'unnn



https://www.mdpi.com/2072-4292/12/5/898

Seawatch Wind LiDAR Buoy 3.0

 Latest generation of our LiDAR buoy.
 Trial 6-month deployment completed in October 2021
* Production started from late Q4

Key elements

« Complete new casting mold

* Increase qualitiy, robustness and easier production
» Reduce lead time for new buoys with 40%

» Power system for 13 months operation
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Seawatch Wind LiDAR Buoy — Historic map
v EUROPE - APAC

9

Trondheim

Live locations / buoys
Ended projects

| SEAWATCH Wind LiDAR Buoy

48 SWLB projects:
* 2 Six-months validation trial
» 40 x Offshore Wind Market:
= B SWLB Procurement contracts
+ D&M service
= 36 SWLB Measurement
campaigns - Data as a service
» 2 x Design Engineering &
Infrastructure
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Track record
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FUGRO NORWAY AS
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SEAWATCH Wind LiDAR Buoy Project Reference List

FUGRD NORWAY AS
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SEAWATCH Wind LiDAR Buoy Project Reference List
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SEAWATCH Wind LiDAR Buoy Equipment Pool

» Fugro owns 45 lidar buoys, growing to 60+ at end of Q3. d
« Global and central equipment pool, operated from Norway '
 Also support client owned buoys i
* Local offshore validation site, DNV approved, at Titran Frgya :
« Connected to service and production facility, with Supply Chain Management

» Established Center of Excellence

A
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SEAWATCH Wind LiDAR Buoy Global Business

»

%+ Center of Excellenc
. Regional Support
288 National Support
O 1st line Support

«—— 2" line Operation

+---- Expert Support

12 | SEAWATCH Wind LiDAR Buoy

Members of:

Seawatch Center of Excellence

Central Equipment Pool

Commercial & Operational support to
regions

Business development for key clients
Technology development

Establish of local hubs for operational spares

Global business

Commercial contract held and operated by
regions with support from Center of
Excellence

Regional operations and local business
development

Carbon Trust Stage 3 final classification study
underway.
« Targeting Stage 3 Commercial classification by

'

g, /,

Q4 2021

- Task 32 Working group (IEA - RP18)
- Centre for Environment-friendly Energy Research
(FME) on Wind Energy called NorthWind
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SWLB Offshore Test site (DnV approved)- Titran (Fraya) Norway
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Deployment methods:
« Towing

Half — lift (on deck)
Lifting (on deck)



Together we create a safe
and liveable world

THANK YOU...
+47 909 15 335

4 o.sveggen@fugro.com
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ams www.fugro.com



