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Summary

\ FRANCE
/\‘ ) ENERGIES
MARINES

Mean conditions seafront Extreme conditions seafront
(future) (future)

DECREASE Channel: - Less CONSENSUS Channel: +

. 2C NOW From -3% to -5% (SSP5-8.5 / Long-term future) Atlantic: -- From -5% to +2% (SSP5-8.5 / Mid-term future) Atlantic: -

Wind Model uncertainties: -20% to +10% Med. Sea: -- From 0% to +6% (SSP5-8.5 / Long-term future) Med. Sea: -
Literature

DECREASE Channel: - INCREASE Channel: +

2C NOW From 0% to -4% (SSP5-8.5 / Mid-term future) Atlantic: -- from +2% to +15% (SSP1-2.6 / Long-term future) Atlantic: ++

Waves From -2% to -6% (SSP5-8.5 / Long-term future) Med. Sea: -- from +2% to +17% (SSP5-8.5 / Long-term future) Med. Sea: +
Literature

INCREASE Channel: ++ INCREASE Channel: ++

2C NOW MSL : from +15 cm to +17 cm (SSP5-8.5 / Mid-term Atlantic: ++ | surges : from +5% to +20% (SSP5-8.5 / Mid-term future) Atlantic: +

Water Levels future) Med. Sea: ++ Med. Sea: +
Literature

Main « trends », but higher uncertainties !
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Fairly classic “Warming Stripes” graph showing the evolution of production, SSP2-4.5 scenario (“French TRACC)

Annual Energy Production at SRP4-SouthAtlantic
Relative to baseline period (1995-2014), under scenario SSP2-4.5
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Energy Production

could decrease in the
coming years
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1960 1980 2000 2020
Source: 2C NOW project
Data: 13 wind climate datasets from CMIP& (IPCC) + CDF-t (Michelangeli et al., 2019)
AEP calculated with PyWake tool (Pedersen at al., 2023) Note: with standard

NREL 15 MW turbine.
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Except that what we are showing is just the median of the different (13) climate models!

Annual Energy Production at SRP4-SouthAtlantic
Relative to baseline period (1995-2014), under scenario S5P2-4.5

Median => Now let's add the
uncertainties
(envelope p10/p90 of
the 13 models) ..
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1960 1980 2000 2020
Source: 2C NOW project
Data: 13 wind climate datasets from CMIP& (IPCC) + CDF-t (Michelangeli et al., 2019)
AEP calculated with PyWake tool (Pedersen at al., 2023) Note: with standard

NREL 15 MW turbine.
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Here's what we finally get:

Annual Energy Production at SRP4-SouthAtlantic
Relative to baseline period (1995-2014), under scenario SSP2-4.5

Median The evolution of

Wind Energy
Production is
associated with
important model
uncertainty
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1960 1980 2000 2020
Source: 2C NOW project
Data: 13 wind climate datasets from CMIP& (IPCC) + CDF-t (Michelangeli et al., 2019)
AEP calculated with PyWake tool (Pedersen at al., 2023)

Note: with standard
NREL 15 MW turbine.




Take-away messages

Under the most pessimistic projection scenario:
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Annual Energy Production at SRP4-SouthAtlantic
Relative to baseline period (1995-2014), under scenario SSP5-8.5

1960 1980 2000 2020
Source: 2C NOW project
Data: 13 wind climate datasets from CMIP6 (IPCC) + CDF-t (Michelangeli et al., 2019)
AEP calculated with PyWake tool (Pedersen at al., 2023)
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It would be much
worse if the
emissions went off
the rails.

Note: with standard
NREL 15 MW turbine.




Take-away messages

Under the most optimistic projection scenario:
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Annual Energy Production at SRP4-SouthAtlantic
Relative to baseline period (1995-2014), under scenario SSP1-2.6

1960 1980 2000 2020
Source: 2C NOW project
Data: 13 wind climate datasets from CMIP& (IPCC) + CDF-t (Michelangeli et al., 2019)
AEP calculated with PyWake tool (Pedersen at al., 2023)
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...And much more
favorable in the event
of reduced emissions

and a successful
decarbonization
trajectory!

Note: with standard
NREL 15 MW turbine.
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WP2: ATMOSPHERIC CLIMATE DATASETS WP4: MATHEMATICAL METHODS FOR

CLIMATE SCIENCE fremer O
FRANCE

Task 1: Statistical Downscaling

Task 2: Extremes
WP3: OCEAN CLIMATE DATASETS Task 3: Uncertainties

' ’ @ hﬁénscences pour une Terre durahle

IMT Atlantique
Bretagne-Pays de la Loire
Ecole Mines-Télécom

Ecole des Ponts

ParisTech S H M

WP5: OW APPLICATIONS @

%~ €DF >
: Centrale
Task 1: Impact of CC on Wind power (OWT & farm) renouvelables Marseille
Task 2: Impact of CC on OW structures at sea: Turbine and
Foundations/Floaters Design

Task 3: Impact of CC on OW landing zone: Cable Design

Opportunity to still join the
consortium!

WP 6: TRANSFER TO THE INDUSTRY (on-line plateform, tools/demo cases approa
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