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Motivation
Europe:

How large is large?
300GW

35 GW —2020 installed capacity

Global Offshore Wind Report 2021, GWEC

400 GW -2035 predictions

2H 2021 Offshore Wind Market Outlook, Bloomberg NEF

1,400 GW - 2050 aspirations

The Power of Our Ocean, OREAC

Brazil: Japan:

71,000 GW - global potential 16GW >45GW

Global Offshore Wind Technical Potential, The World Bank

2050 ambitions


https://www.bnef.com/insights/28793
https://www.offshorewind.biz/2022/02/16/eu-streamlining-path-to-300-gw-by-2050-offshore-wind-target/#:~:text=As%20reported%2C%20the%20EU%20Offshore,and%2040%20GW%20by%202050.
https://lpscdn.linklaters.com/-/media/files/thoughtleadership/asia-infrastructure/linklaters-japan-offshore-wind-report-2021.ashx?rev=6270383f-0a8c-46b3-b609-ae6f0d20bae8&extension=pdf
https://www.oedigital.com/news/486472-us-targets-30gw-of-offshore-wind-by-2030-110gw-by-2050
https://www.rechargenews.com/wind/brazil-energy-plan-sees-16gw-of-offshore-wind-by-2050/2-1-846140
https://iea.blob.core.windows.net/assets/bc061a8d-953e-4afd-91b8-ce510ab77f9f/Wind_Roadmap_targets_viewing.pdf
https://gwec.net/global-offshore-wind-report-2021/
https://www.bnef.com/insights/28011
https://gwec.net/oreac/
https://datacatalog.worldbank.org/search/dataset/0037787
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Delivering data-driven insight
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LCOE gy

Calculation
> lifetime costs
DEVEX CAPEX OPEX DECEX
- Engineering « Turbine « Major, minor  * De-installation
* Met station  Foundations and preventive
« Surveys * Substations maintenance
* Lease option  Transmission * Transmission
fees charges
 Seabed leasing
LCOE =

> lifetime energy generation



LCOE

Inputs

Distance
from ports

Minimum
GIS inputs
required for
LCOE
calculation

Seabed
geology

Grid
connection
points
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LCOE o
WTG + Foundations
« CAPEX includes:
— Supply
Installation
AR Wave
height
Upper water 1
1200 depth \c/i\e/zapttehr

boundary (m)

| Foundation

Concrete gravity base dimensions
and mass
_EE_ type

Floating semi-sub
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LCOE

Transmission

ningen

Ireland

France 200 L]

Oshore substation HVAC vs ‘HVDC

connection points



LCOE

Operations & maintenance

« OPEX O&M considers:
« Major/minor/preventive repairs
 Distance to port
« Maintenance strategy
« Metocean conditions
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LCOE

Annual Energy Production

* Net capacity factor Is calculated taking into account:

e turbine, wind speed - AEP

« availability - calculated
considering weather downtime

Hours per year
Power (kW)

e electrical losses

« wake losses | || |||“|Iln....

Wind speed (m/s)

° 1% 'Other' IOSSeS Power generstion  mmmWind speed distributio
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Geospatial factors

Other considerations
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Environmentally « EXisting * Fishing areas

protected sites

Earthquakes
ZOnes

\olcanic areas

renewable Shipping lanes
leasing sites Traffic

Cables and pipes separation
0&G platforms schemes
CCS lease areas Military areas

Mineral Airport and radar
exploitation

Hurricane paths

Environmental |
Infrastructure
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Deployment model /

Combining cost and geospatial factors

LCOE Geospatial factors Loss function




Deployment model

Time domain
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Deployment model

Automating

Scenario Sensitivity

Base Case

l’ Cost of technology

technologies

]
"“V Deployment and WTG

size profiles

Onshore H, production ’ \\ Storage and transport

options for hydrogen

Offshore H, production

Offshore Coordinated )“vf/ components
ubs “ / H /7
Hub W& Performance of key 7'
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Run

Base case

Upper bound

Lower bound

3WTG sizes

2 variations



Output

Putting it all together

Net Zero Pathway (i)

ARUP

sensitivity () scenario (i)
Balanced Growth (95GW) - Base Case - Scenario 3 -
% kiz = -+
Summary - .
Pathway: Balanced Growth (95GW) Sensitivity: Base Case Scenario: Scenario 3

Target offshore wind deployment by 2050: 95 GW
Target hydrogen dedicated offshore wind: 0GW g
Annual average deployment rate: 3 GW/year
Summary Description
Scenario description: A 13km coastal buffer is maintained as hard. Environmental designations are set to soft,
with all others set to not considered. This scenario provided clarity on the impact on LCOE and the interfaces
with designated sites when prioritising the desire to avoid offshore wind deployment in environmental \

X Copenhagen
Relative LCOE over time Balanced Growth (95GW),
Base Case, Scenario 3
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Example project output from Future Offshore Wind Scenarios delivered for BEIS, The Crown Estate and Crown Estate Scotland


https://www.futureoffshorewindscenarios.co.uk/
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Looking forward

What next?

Data — improve the
p— accuracy, reliability and
range
Wind farm - de\./elop-v-vhole
system functionalities
e

Foundations — expand the

p— range of solutions
F F F F ﬁ considered




Data to unlock large scale offshore wind ARUP
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Data driven approach to assess ‘\ -,
multiple scenarios & risks Government Planning Developers

Departments Agencies






