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Structure

e Renewable energy sources in the North Sea energy systems
e Vulnerabilities of the renewable sources:
— Key vulnerabilities
— Location of plants
— Potential risks on individual plants
— Integrated system vulnerabilities (synchronic shocks)
e Coping strategies:
— Climate proofing of investments: options for individual
technologies
— Climate proofing of systems: Storage, backup, technology
portfolio
e Markets and finance
e Research ideas
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Key Vulnerabilities

i

Hydro Power Increases/decreases in Damages on dams
potential
Changed seasonal
availability

Solar Power Lower efficiency of PV Material damage with
with higher temperature storms, hail and
Higher efficiency of SH  heavy precipitation
with higher
temperatures
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Renewable Electricity Production in the
North Sea Region 2011
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National Shares of Renewable Electricity
Production in the North Sea Region
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Offshore wind farms 2013

@ “liap ] Satelte | Hybrid
NS

we
Sites found: 80
Faroe G ..-_.“\,
slands S ,:F

RS ﬁ!,,r:l_orway
& 2 I ".7

Bergen; % T‘,’
o

):F OS0 :F Stockholm

: L

"F othenburg
- L J

North' Sea - a - ?\
Glasgow A »?

. ? ? ' Denmaﬁ* @penhagen ,_,JL;\ \_(7

= e . A ‘,Ib

"Fmte(. “ft e Y ? "F 3 D

F"grﬂdon. 7z S s A

Isle of NS | .oys "IQ ? : ' ?F ? ~ :
:rp a5 ):F? ? ' Ham.burg ' '

Dubsa . .
ireand :F LIVETPoO) : :F ?\?? * Bremen
\sterdam - Berlin : Poland
Birmingham ",F ..«u.. da L : |

® Wars
London:r? ‘Netherlands Poznan

Bristol
Lt

° e

2 (Iof‘oqne - .
& NP W oak as e PR caepiasde, hitp:/Awww.lore. dk/offshore-wmd-farms ma




Economic Potential for New Offshore Wind
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Figure 15: Map of economic potential in the WINDSPEED area for each scenario: Little Will Little Wind [bottom left], Going
Solo [top left], in the Deep [bottom right] and Grand Design [top right] (Cameron et al., 2011).

Windspeed. Roadmap to the deployment of Offshore Wind
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Spatial capacity (GW)
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Proportion of capacity from offshore

Annual Global Wind Power Development
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Very High Probability of Stronger Storms
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Racewin project, Exeter Climate Systems and UK Met Office
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Hydropwer and Norwegian Flooding D
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Integrated System Vulnerabilities to
Extreme Weather Events
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e System shocks originating from one source, which has a high system

share:
- Wind in Denmark - Market interrelation with NORDEL and Germany

(hydropower, Nuclear)
- Hydropower in Scandinavia — European market

e Synchronic shocks with system impact:
— Storms can hit several plants and sources including nuclear and thermal
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Different location of plants can reduce synchronic shocks
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Coping Strategies — Individual Technologies

i

e Use climate change forecasts in project planning: Mean values and

extreme events

e Hydrower:
— Consider dam construction

e Wind power:

— Spread on different geographical locations

— Stronger constructions
e Solar Power:

— Resistent to hail, storms etc

e Biofuels:

— Climate robust crops balanced with food production
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Coping Strategies — Systems
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e Use climate change forecasts in system management and planning

e Integrated modelling for the whole system and regional markets

e Storage facilities
e Uncertainty: Low probability/high consequence events

e New challenges in Smart Energy Systems with high shares of

fluctuating energy
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Markets and Finance |

e Markets are a major coping mechanism with idio-synchronic shocks
on renewable energy sources, but.......... cross national climate
proofing should be considered. Business model?

e Synchronic shocks on all energy conversion including thermal and
nuclear are difficult to deal with — more backup capacity might be
needed. Investors and business models?

e Consider climate risks in PPP projects

e Supply security insurance could be an option and not only for
individual technologies
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Research Ideas DTU
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>

e Climate proofing should be mainstreamed, but this will require multi-
disciplinary work and empowerment of experts

e Energy experts should be active in Climate Service scoping including
in the EU Horizon 2020

e Climate modellers should be asked the difficult questions e.g. about
probability of extreme events. Accept large uncertainties

e Context specific integrated studies are needed
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