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Open



R 4
“W

Dimensions Equipment and results

4-channel array + omnidirectional
* b5turbines, 6 MW outside
* 14.4 m substructure * Broadband and transient

* Mooring
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Dimensions Equipment and results

4-channel array + omnidirectional

e 5turbines, 6 MW outside

e 144 m substructure * Broadband and transient
* Mooring
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Hywind Tampen

11 Turbines, total system
capacity 94.6 MW

Floating concrete spar
structures with a shared
anchoring system
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Hywind Tampen

11 Turbines, total system
capacity 94.6 MW

Floating concrete spar
structures with a shared
anchoring system

Research activities: e.g.
eDNA, bird monitoring,
fish behaviour,

sound characterisation
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Hywind Tampen Floating Offshore Wind

Farm

Soundscape Analysis and Sound Source Characterisation of

Operational Floating Turbines Aims:

JASCO Applied Sciences (UK) Ltd ° Operotioncﬂ noise prof”e
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Hywind Tampen

Four hydrophone directional array Single omnidirectional hydrophone

Recording equipment
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Hywind Tampen

Recording equipment

Recording locations

g

Hywind Tampen

HDG  307.8
DPT 282.7
ALT 1.6

Easting: 461700.97
Northing: 6797474.86

Time: 05:16:40

O Wind turbines
# Hydrophones

\ — Mooring Lines

~ @ Mooring Anchor

<

\\ 0 ) 2,(300 ) 4,090 \ ; <, Unit # 855
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3 months:
Feb - Jun 2024

15 months:
Feb 24-May 25

\ O Wind turbines -

#8 Hydrophones

. — Mooring Lines

® Mooring Anchor \ :
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Hywind Tampen -
mooring noise?

Frequency (Hz)

Suspicious recordings...

i

Directivity analysis revealed..

Sperm whales!

California Academy of Sciences



R 4
“W

Hywind Scotland
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Chain bridles

Chain
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Hywind Scotland
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Chain bridles

Chain

Hywind Tampen
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Steel wire bridles

] Steel wire

] Chain
:

Open



Hywind Tampen -
mooring noise?

Very different mooring systems

Steel foundations in Scotland
versus concrete in Tampen

] .

Scotland: Steel substructures Tampen: Concrete substructures
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Hywind Tampen -
Source level
characterisation

Requirement for impact
assessments

.'
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Wind speed Broadband source level (dB re 1 pPa*m?)

{k“} gth percentile 25th percentile Median 75 percentile g5t percentile

5 153.6 155.4 157.1 158.8
10 153.7 155.7 158.2 160.8
15 154.6 155.7 156.5 157.7
20 159.9 161.1 162.3 164.0
25 159.6 162.0 163.8 165.7
30 160.3 162.0 163.0 164.0
35 161.0 162.3 163.2 164.3
40 160.1 161.3 162.1 162.9
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Very high frequency cetacean weighting

6805000 -- 165 dB SELc
--162dB SELc
--159 dB SELc
-- 156 dB SELc
--153dB SELc
-- 150 dB SELc
6800000 — --147 dB SELc
-- 144 dB SELc

--141dB SELc

Northing (meters, UTM)

--138 dB SELc
--135dB SELc
--132dB SELc
6795000 . --129dB SELc
--126 dB SELc
--123 dB SELc
--120dB SELc

Easting (meters, UTM)




Dimensions Equipment and results

4-channel array + omnidirectional
« Sturbines, 6 MW outside

e 144 m substructure * Broadband and transient
* Mooring
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Tampen: 8.6 MW

Scotland: 6 MW

Demo: 2.3 MW
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Towerhul intarface
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Hywind Tampen -
sound summary
version 2.0

No directionality

Hywind Tampen noise levels
are at ambient sound level at
3.75 km (95 percentile data/20
knot wind)
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Thank you for your attention!

Hannah Joy Kriesell, Sofia Aniceto, Robin Burns, Kari Mette
Murvoll, Sam Welch, Jirgen Weissenberger
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