© Elsam A/S

’
!

University of
@Southqmpten

CAN OFFSHORE WIND
POWER THE Al BOOM?

Susan Gourvenec
Professor Offshore Geotechnical Engineering

RAEng Chair in Emerging Technologies, Intelligent
& Resilient Ocean Engineering

Deputy Director Southampton Marine & Maritime
Institute

University of Southampton, UK

Green 10 London
Convene Sancroft, St. Paul's
1 Oct 2026

SN
I R o E Royal Academy
INTELLIGENT & RESILIENT /& of Engineering

OCEAN ENGINEERING



€ ECEEEEECEE
€ EGEGEGEGEEE
CEC€GEEEEEEEE
€€ GCEEEEEEE
CEC€EGCEEEEEEE
Mmﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

52 TWh

74 €CE€ECEEEEEEAE

CEC€EGCEEEEEESE
CE€GCEEEEEEE
C€CE€GCEEEEEEE

=\

CEGEEGEECEEEEE
G ECEEGEGECEEEE
EEEEEEEEEE
SEEEEEEEEE
SCECEEECEEGEEE
HEEE@EEEEEE
GEEEEEEEEE
SGEGEGCGEEEEEE
€ GECEBAECEEEE
C€EEEEEEEEE

~

Al DATA CENTRE DEMAND & OW ELECTRICITY SUPPLY

*https://researchbriefings.files.parliament.uk/documents/CBP-10315/CBP-10315.pdf
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Al DATA CENTRES ++ FOR ELECTRICITY DEMAND IN UK

Chart 5.2 Electricity consumption by sector (Energy Trends Table 5.2)

(Accreened)

I_ 80
Z '§ 70
LL] E .
3 O 5
— +« 50
n < I
LL] m = 40 Domestic
Y LU § 30 Commercial and Other
06% £ 20 -~ & 2" DS ~ R -
O
|_ — g 10 - Data centres (6.4 TWh)
Z (D _g o | semesssssssieassssesanessisadsssasauaRTssasssssaseaensnntnenss o 1
Z | [
(LB Lu Ql Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Qi1
: Z 2023 2024 2025 2026
ml E Statistical Release 30 June 2026 ;:b:;
= O
Z @)

e (S
| & En rgy Trends https://assets.publishing.service.gov.uk/media/6a423b65b9f58f0eb4c13f0a/Energ
UK Government UK, January to March 2026 y_Trends_June_2026.pdf




|_
Z
LL]
=5 O
n =<
Ul o0
<l
o Z
zZ O
Ll Z
(O W
1z
TN
= O
< 0O

Al DATA CENTRE DEMAND & ow suppLY GROWTH
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https://www.energy-uk.org.uk/publications/energy-uk-response-to-risks
-and-opportunities-to-the-sustainability-of-data-centres-in-the-uk/

Gourvenec et al. (2026)
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ACCELERATION OF OW: NEEDS
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ACCELERATION OF OW: CONCERNS

« Demand on ocean space
 Effect on ocean environment

e Effect on birds

« Demand for materials
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SPACE: HOW MUCH SPACE?
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UK IS A GLOBAL LEADER IN OFFSHORE WIND
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UK IS A GLOBAL LEADER IN OFFSHORE WIND
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UK IS A GLOBAL LEADER IN OFFSHORE WIND

Total offshore wind installations by country by end of 2025
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OCEAN ENVIRON
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Putuhena et al. (in press)
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Note: Offshore wind not governing factor

: WHAT IS

(a) Total abundance 0

Salinity (Surface | Range)
*Shipping

Chiorophyll (Surface | Max)
*Fishing non-trawlers

Photo. act. rad. (Surface|Min)
Phosphate (Surface | Max)
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SPIM (winter)

Dis. iron (Mean Depth | Mean)
Currents (tidal) kinetic energy
Cloud Cover (Surface | Range)
Dif. attenuation (Surface | Range)
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Tidal current

pH (Surface | Range)

Seawater vel. (Mean depth | Mean)
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BIRDS: WHAT KILLS BIRDS? .
Cats | 2,400,000,000 === 55 million

Collision - Building Glass [IRSIN 509,000,000 -~~~ -==========m-rmmrmemsemememssmcememceococecem e 33 million
Collision - Vehicles M 214,500,000 -----------m-srsrsrmsmsmsme s ‘millions’
Poison ll 72,000,000

Collisions - Electrical Lines I 25,500,000

Electrocutions | 5,600,000

Collisions - Land-based

Wind Turbies | 234012 - 10,000 -100,000

(onshore & offshore)

@ @ @ As of 2017 https://www.sciencefocus.com/scienc
H ' e/how-many-birds-are-killed-by-wind-t
@StatistaCharts Source; U.S, Fisl nd Wildlife Service stat'sta J urbines-in-t&ée-uk y

Climate change is greatest threat to bird populations

https://www.rspb.org.uk/helping-nature/what-we-do/influence-government-and-business/nature-and-climate-emergency/climate-and-nature-crisis
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MATERIALS: CIRCULAR ECONOMY G

. - safer End of Life for
Engmeermg% offshore Wind Infrastructure

Workshop report, November 2024 CIVE iﬂ 1d99,

October 202

Critical materials:
demand-side resource
efficiency measures for
sustainability and resilience

Wait. Aren't these elements?
The Energy Act 0f 2020 describes “critical minerals”
that (1) are essential to the economic or national seci
risk of disruption, and (3) are vital for making a produl

Elements in RED are listed as critical m
Graphite (C), barite (BaS0,), metallurgic
(CaF,) are also listed as crtical mineral;

I-M3
| Ch E Institute of Materials,
el Minerals & Mining

https //nepc raeng.org.uk/policy-work/reducing-demand-an

, : R e L Lanthanides .... -ensuring-sustainability-for-critical-materials/
. WELE [ [ Comod | | R R e ) (e [ S T
€ Srpsacsseny Sy s Ac | Th [ Pa (SO Ny | Pu | Amcm B G | Es [Fm [Md | No  1e

https://engineeringx.raeng.org.uk/programmes/safer-end-of-engineered-life/safer-end-of-life-of-offshor https://www.usgs.gov/media/images/periodic-tab
e-infrastructure-and-ships/safer-end-of-engineered-life-for-offshore-wind-infrastructure/ le-2025-critical-minerals-full-color
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COST OF INACTION

Economic costs [ Socialcosts

2,500
' Avoid Impacts on productivity Health and well-being
2000 : undera’
r E .‘ - 6 ‘ E —W—
i AT :
1,500 : Loss of biodiversity and nature

2}

Damages to assets and capital G &

1,000 ‘Y

I f~
: @hﬁ
; ‘ Conflict and migration
500 R =L 090
: g | E
0 i Disruptions to the global flow of currency A ]

1.5°C scenario | 15 ® Global and local inequalities
(2025-2050) § v (v J?\l

B B B

Climate finance needs
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ACCELERATION OF OW: ENABLERS

Accessible evidence for diverse stakeholders
« Marine spatial planning tools
* Policy advice

« Technology solutions
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ACCESSIBLE EVIDENCE

University of
Southampton

SOUTHAMPTON
MARINE &
MARITIME
INSTITUTE

Foresight review of
nature-positive

engineering

Building with nature
in coastal and marine
environments

The impact ofoffshore wind farms
in context: the research that can O] _ E:E-I

September 2025

make 2050 wind targets possible

Evidence to accelerate UK offshore wind by
eliminating the biggest barriers to progress.

[=] LS ¥ https://www.Irfoundation.org.uk/publications/foresight-review-] 7
of-nature-positive-engineering
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TECHNOLOGY SOLUTIONS

— X moor Procuucts o lechn;.ogy About oot e
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ECHNOLOGY SOLUTIONS

4.4 Peal wave perod Tp s

Oscar Festa @ - 1 SRR ey

- Post-doctoral researcher | Developing ML-driven design software for floating wind —_ 0
' 1d « Edited « @ Surfece current speed 0n

This time last year, we released the first demo of Xmoor, a machine learning-driven [ > hun aynamc anaiss |
concept screening tool for floating offshore wind. A massive thank you to the 50+
engineers across 20+ companies who tested the demo!

We have since been hard at work on the full version of Xmoor, which will include:

& Added floater concepts, including 3 semi-submersible and 3 barge designs

{» Mooring design expansions: clustered lines, clump weights, buoyancy modules
L. New load case inputs, including misaligned wind and wave conditions

& Exportable models to traditional solvers such as OrcaFlex and OpenFAST

v Upgraded model physics, with second-order wave loads now in the dynamics
L4 Code-to-code validation of Xmoor against OrcaFlex on a range of designs &
cases

d A new statics module combining NREL's MoorPy with our built-in eigenvalue
analysis to provide fast insights into mooring, tower, and platform frequencies

, ; ; . Run fully-coupled amic analyses in seconds, using neural
If you're keen to try it out when it's ready, or want to find out more, get in touch! - lly pred dyn o S JHIES

networks trained on Orcaflex & OpenFAST simulations

E E C@€T Hitesh Halai and 160 others 8 comments » 6 reposts
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ECHNOLOGY SOLUTIONS

Developing responsible and sustainable
solutions that benefit people and the planet

/§ Royal Academy A
///’ﬁ of Engineering

Centre of Excellence for Intelligent and Resilient Ocean Engineering
(IROE)
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ECHNOLOGY SOLUTIONS

\ = o There are over 50GW of distressed floating wind sites globally that

E&l@m UN@ @M A @ i [\JLI_I—‘ j F\E@D can be re-purposed immediately for sovereign datacenter
deployment.

SOGW+ OF SITES READY TOBUILD o

Aikido's proprietary 'flat-pack' technology allows Al-grade compute
to be deployed at GW-scale with competitive pricing in less than 2
years, without any supply chain challenges.

https://www.aikidotechnologies.com/
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What Powered
the World in 20247

TOTAL ENERGY SUPPLY

592 EJ

1 exajoule (EJ) = 174M barrels
of oil equivalent

Figures do not total
100 due to rounding.
Source: Energy Institute,
Statistical Review of
World Energy 2025

(3
sl rue'® 2

Al ENERGY DEMAND AND OW AS PART OF BIG PICTURE

Generation Type - Today at11:26 (i)

63.0%

Generation - Gigawatts (W)

36w 2.4GW
. OBGW

Fossll Fuels Renewables Low Carbon Other

www.energydashboard.
co.uk/live




SO CAN OFFSHORE WIND POWER THE Al BOOM?

Yes - OW can power the Al boom

Risk of inaction or delayed action of decarbonisation

Role of data centres to support energy transition

Strive for efficiency and improvement in our respective sectors - but ...
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Marine Spatial
Planning Dashboard
for Offshore Wind
across UK-EEZ

The impact ofeffshore wind farms
in context: the research that can

make 2050 wind targets possible
Ewdence to accelerate UK offshore wind by
chminating the bigpest barmers to progress
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