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EU energy strategy

2020, 2030, 2050
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e Third energy revolution

e Future energy economics
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* sreenhouse gas reduction

* sustainable production and
consumption

* competition in electricity and
natural gas markets :
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EU medium and long term targets .\
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New governance system + indicators

2050 -80% Greenhouse Gas Emissions
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Current energy system »
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EU energy system today*
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* Poullikkas A., 2009, Introduction to Power &eneration Technologies, ISBN: 978-1-60876-472-3
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Flltlll'e en el'gy SyStemS (optimistic scenario) ::*?
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EU energy system in 2020-30*
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* Poullikkas A., 2009, Infroduction to Power Generation Technologies, ISBN: 978-1-60876-472-3
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Future en ergy SyStemS (optimistic scenario) f:*}
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EU energy system in 2040-50*
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* Poullikkas A., 2009, Infroduction to Power &eneration Technologies, ISBN: 978-1-60876-472-3
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Future power systems iX
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Tomorrow: CCS, RES, DG and
hydrogen storage, smartgrids
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End goal — the smart future .}
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The Super Smart Grid after 2050* o 5
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* Poullikkas A., 2013, Sustainable Energy Development for Cyprus, ISBN: 978-9963-7355-3-2
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Long term EU energy strategy 3 )
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(2050) S
* A vision of carbon free EU

* Main ingredients of future sustainable energy systems:
— Large scale integration of renewable energy sources
— Distributed generation
— Carbon capture and storage
— Smartgrids
— Electric vehicles
— Storage devices
— Hydrogen

Need to develop advanced simulation
tools, new sustainable technologies and
infrastructure !!
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Challenges in electricity

markets
RES integration
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EU electricity market target model .Y
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Day
Ahead
Market

D-1 As soon as possible On D
12h midday after midday on D-1 At H-1

capacity

— ime
Auctions of long-term FTRs : Flow-based or : C(E:g;zous P;;a(::fl‘;)ar;n Z‘:r
and/or PTRs with UIOSI via i| ATC-based pan- 3 Il | bonvoon TSOs
a single platform :| European price : comr;gl on
coupling
: platform or
< implicit
Products exchangeable on auctions

a secondary market

Integration of RES: LCOE vs Rehabmmy
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* adequacy, PS ability to satisfy
customers needs both in power and

electrical energy

* security, PS ability to remain in

operation after sudden disturbances

* Poullikkas A., 2016, Fundamentals of Energy Regulation, ISBN: 978-9963-7355-8-7
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Daily load curve (the ‘camel curve’)* i X
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* Poullikkas A., 2016, “From the ‘camel curve’ to the ‘duck curve’ on electric systems with increasing solar power”,

Accountancy
International Conference on Innovative Applied Energy IAPE'19, Oxford, UK, Mar 14-15, 2019 16



Effect of PV generation on load ! ?
curve (the ‘duck curve’)*
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* Poullikkas A., 2016, “From the ‘camel curve’ to the ‘duck curve’ on electric systems with increasing solar power”,
Accountancy
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The role of storage

Cost of reserves
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Cost of reserves with RES production* f}
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* Nicolaidis P., Chatzis S., Poullikkas A., 2018, “Renewable energy integration through optimal unit commitment and
electricity storage in weak power networks”, International Journal of Sustainable Energy
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Integration of storage*
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storage can reduce system
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* Nicolaidis P., Chatzis S., Poullikkas A., 2018, “Renewable energy integration through optimal unit commitment and
electricity storage in weak power networks”, International Journal of Sustainable Energy
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