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SEAWATCH WIND LIDAR BUQOY

The SEAWATCH Wind LiDAR Buoy is a cost-effective and reliable solution
for measuring wind profiles, waves and current profiles.

WIND PROFILE, WAVE AND
CURRENT MEASUREMENTS
The SEAWATCH Wind LIDAR Buoy
represents the next generation of
multi-purpose buoys tailored for the
renewable energy industry.

The buoy accurately measures the spesed
and direction of wind across the diameter of
wind turbine rotors, whilst also providing a
complete package of meteorological and
oceanographic parameters such as ocean
directional waves and current profile.

FEATURES

Combined directional wave, metocean
and wind energy essessment platform in
one compact buoy

Collects wind profile data for wind
resource assessments for bankable
purposes and engineering design data
Configurable LIDAR wind profile
measurements at 10 levels from 12.5m
up to 300 m

Independent mast wind at 4 m
Integrated directional motion and wave
measurements as wel as sea current
profiles

Full onboard time synchronized
processing of all measured data
Two-way real-time communication link
for data telemetry and control

Real-time web-based data presentation
Flexible configuration of instrurentation

Accurate measurernent of wind profils using
SEAWATCH Wind LIDAR Buoy

WWW.FUGRO.COM
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SEAWATCH Wind LUDAR Buoy towed in Froya

FEATURES

Safe and easy handling, deployment and recovery

Robust and reliable in extreme weather

Independent position tracker for redundant mooring monitoring

Single point oceanographic mooring syslem enables safe and quick deployment within
30 minutes at site

Dual GPS as primary heading source for true wind direction

Wavesense3 as secondary heading source

AlS AtoN lo alert nearby vessel traffic of buoy position

Qualified in January 2015 as "Pre-commercial Stage 2" in accordance with Carbon
Trust OWA Roadmap

In use for wind energy assessment tor approximately the equivalent of 21 years of
combined continuous measurements

WWW.FUGRO.COM
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PROVEN PLATFORM AND
TECHNOLOGY

The SEAWATCH Wind LIDAR Buoy is based
on the SEAWATCH Wavescan platform
which has been deployed for a large number
of satisfied clients in the most hostile
oceanographic environments since 1985

The well proven SEAWATCH technology
includes:

Wavesense3™ wave sensor

controller and datalogger

= Onboard processing and lime
synchronized sampling of all
instrumentation

= Onboard wave measurements
processing to give ready to use wave
slatistics over telemetry

= Medium agnostic Telemetry & Control
Protocol, lransmitting data over all
available transmission mediums
(Inmarsat, Iridium, Insat, Argos, 4G/3G,
GPRS)

= Supporis a large number of
instrumentation protocols

=  Configurable instrumentation sampling
regime and duty cycle

Intelligent Power Management

Unit (PMU):

= Automatic monitoring of battery state of
charge and health, solar charge, and
fuel cells

«  Charging and batiery prolection for
rechargeable battery bank

= Automatic fallback lo high energy
density lithium battery pack in the event
of insufficient charging

= Transmit status information over
telemetry

The ZX300M by ZX Lidars

»  Selected from a comprehensive motion
senaitivity analysis comparnison of
commercial alternatives in collaboration
together with NOWITECH, Christian
Michslsen Research (CMR) and Equinor
(formally Statoil)

«  CarbonTrust OWA Roadmap validated
wind spead and direction on the
SEAWATCH Wind LiDAR Buoy in thres
met-mast validations and more than
ten pre-deployment validations at Froya



UNIQUE COST-EFFICIENT
SOLUTION

The SEAWATCH Wind LiDAR Buoy is &
cost-efficient way to measure wind data at
heights of modem offshore wind turbines
for wind resource assessments and
engineering design

ft's the first single compact buoy capable ot
measuring:

= Wind profiles across the blade span of
thae largest offshore wind turbines to
estimate Rotor Equivalent Wind Speed
(REWS)

= Ocean wave height and direction

= Ocean current profiles from the surface
to the seabed

= Maeteorologicel parameters

= Water level (tide)

= Other oceanographic parameters as
required

The SEAWATCH Wind LIDAR Buoy is a

proven ocean monitoring solution and is

aasy to handle, deploy and relocate by

towing or lifting on board vessels depending

on distance.

This is a cost-effective alternative to existing
wind profiling solutions such as fixed met
masts or larger floating buoys.

OFFSHORE TESTING/
VALIDATION

The SEAWATCH Wind LIDAR Buoy has
been tested and validated &t the [jmuiden
met mast in Dutch waters. The wind profile
measured by the SEAWATCH Wind LIDAR
Buoy were compared wilh anemometers
mounted at three heights on the met mast
up to 90 m, and data from a fixed ZX Lidars
mounted on the met mast platform
measuring the wind profile above 80 m.

An intercomparison showed almost no bias
and a squared correlation close to unity. The
validation test was performed in close
cooperation with DNVGL. In addition, an
uncertainty analysis was done by Ecofys
concluding negligible sensitivity to sea states
for wind speed and direction - and an overall
measurement uncertainty of 3.3%. More
recent comparison with an offshore met mast
has shown uncertainty ~2%.

In 2016, a second six months validation test
was successfully performed against the
Mast EA1B at East Anglia One Wind Farm in
accordance with the OWA Roadmap
(Garbon Trust).
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FROYA OFFSHORE VALIDATION
SITE

The Oceanor test facility at Freya in Norway
is used as the pre-deployment validation
location for the SEAWATCH Wind LIDAR
Buoy. The test sile has been recommended
for the purpose of validating offshore fioating
lidar buoys by DNVGL. The test site is
established next to the NTNU owned tall
met masts where the well known Freya wind
profile was eslablished as part of the
NORSOK standards.

SUGCESSFUL
COLLABORATION

The SEAWATCH Wind LiDAR Buoy is the
result of a successful joint industry R&D
project, utilising offshore and wind
technology expertise from Norwegian
universities, research institutes and the
energy company Equinor (formally Statolf).

WWW.FUGRO.COM
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SEAWATCH WIND LIDAR BUOY

Tachnleal Specifications
Somed P Hind Profer - Zapt e .
Matera! Polyolteylons, Aumtnlue, Sinintess Slee! Memurement hoight (canfigusblo) 10 m 200t
S u&m,u?w 15 nM standaed /up to 70M Probo tangth at 10 m 0.07 m
h i M o0 Proba {ength at 100 m T
WA rocommended charachdsiia Nurber of simultansout helghts Uoto 10
PS (nmarsat-G, kidham, Btandalons Recelver) oasured o
Poationing ﬁ»S S Sanping mle B0it
4 verage perkod {oonfigureble) 1 80004 upwards
Buy Dl Seanning bearm angle 3w
BUGYDIDMONONE e e e anond B0y 0%
Wind speed range <1 nvs by 70mvs
ht {appran)! 2
m‘gf,’w L s'-f: ;ﬂ Wi ditaction aceuracy <04
Diarneles 26m
Nat bouyrncy 3500kg -
Mast height (above wale 40m
gt g Wave helght, period and dinsation
Powsr Supphr * Cument velotity snd dirsction proflls
RS s : o Waler tornparature
Seda panely 180W Conductivty 7 Salinity
Lead-ncid battery bank (opecationsd) Up to 243 Ah Vearter loved (Iide}
Lithium battary bank Upto 4896 Ah
Fuel cals Ropron. 200 doys Melsorsiogleal Semsons . .. .
Procsng Wil apoed/diection
- ’ Alr proasute
461 data storaga - one yoar of raw dala storage Air temperatits and humidity
Tisal-4ima opecating system (Liniod
Largs rumber of werta dnd analogua loputs
Flexdtio data noquistilon software
Dala Commumeation s e
GSM/GPI5/ 88744
Shortrange LRHF £ VHE radio {twe-way) #Hhurlon kSdonel senaory wré wnlible o0 it
r e s
Lang range mﬁ&mﬂﬂm (two-viay} SThe bucy Coastamen raghly 150 A i day. i power cocmumpions Wi be erad i 4ch pase

°
:
g seawaloh@fugro,.com
i
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