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Overview
1. Introduction: ENTSO-E, ETIP SNET

2. Future vision for Europe’s power grid around 2050:
a) ETIP SNET Vision: Efficient markets, sector coupling, customer choice
b) eHighways 2050: Grid architectures
c) TYNDP 2018 scenarios and system needs for 2040

3. Technical and political issues of cross-border energy transfer
for a RES-dominated system:
a) Network Codes as prerequisite for integrated system and market enabling more RES
b) Windless winter weeks and Gas for Climate (Ecofys study, Feb. 2018)
c) Clean Energy for All Europeans Package incl. TSO/DSO cooperation
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ETIP SNET: European Technology & Innovation Platform
“Smart Networks for Energy Transition” - RD&I prioritisation

Electricity network = backbone of the overall, sector-coupled energy system
Offers flexibility solutions, enables the integration of all flexibility means and decarbonizing other sectors
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eHighway2050 study: 2012-15,

;WE? Grid architectures
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100% RES



eHighway2050:

Robust grid extensions
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TYNDP 2018: Scenarios to 2040
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TYNDP from 2020 to 2040: RES, CO,, EVs, HPs
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Flexibility needs: Hourly ramps, inertia
Synchronous Area Inertia (H(s)) - CE

Hourly ramps ofresidual loag [MW/ h] ... roughly, the time that energy stored in rotating
CE i machines is able to supply rated apparent power ..
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TYNDP 2018:
System needs 2040

Needs already identified 2016 for 2030

Figure 1: Eumpe needs 3 sirong, meshed grid.
Resuls from the: analysis conducted on fhe 2018
ENTSOs scenanios -

== == == |ncreases beyond 2030 in only 1 scenario

= Increases beyond 2030 in =22 scenarios

» Centralised and decentralised energy coexist

» Grid costs: 150 billion € in total (TYNDP2016);
new investments needed after 2030

* “No grid” in 2040: extra bill by 2040: 43 billion €/yr

s Would threaten reliable access to electricity
s 156 TWh/yr of RES wasted

« eHighways2050 architectures becoming visible

 Flexibility challenges: ramps, inertia
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NETWORK CODES/GUIDELINES:
THE FOUNDATIONS OF THE INTERNAL ENERGY MARKET

CONNECTION MARKET OPERATIONAL
CODES CODES CODES

Requirements for:
« Generators

Rules for: Rules for:
« Capacity calculation « System Operation

« Demand side
« HVDC connections

« Day ahead / Intraday « Emergency situations
« Forwards
« Balancing

...paving the way for
offshore wind...

...regional cooperation

...market coupling... ) )
Ping to increase security...
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When it’s really cold in the Netherlands, there’s less wind...

= Air-source heat pumps are applied a lot, but perform poorly at low ambient

temperature:
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Ecofys ,,Gas for Climate* Study, 2/2018
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¥ Biomethane
B Power to Gas

™ Industry
Bl Transport
Bl Buildings and Power generation

Combining electricity with
gas can allow Europe to
achieve the Paris Agreement
at the lowest cost:

122 billion m? of

EU-produced renewable gas
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THE EU'S “"CLEAN ENERGY PACKAGE" AIMS AT DEEPENING

EUROPEAN INTEGRATION IN THE FIELD OF ENERGY

Governance Revision of the
Regulation Energy Efficiency
Directive

Each Member Binding EU-wide
State is required target of 30% by
to present a 2030, commitment
national energy to put energy

and climate action efficiency first

plan for 2021 -

2030

Source: Ecoys based on European Commission 2016, BMWi 2016, BMWi 2017

sustainable energy for everyoni?



Summary

Future vision:

 EU committed to Paris Agreement & energy system decarbonisation
« Electricity T&D grid central to decarbonisation & sector coupling

« System plans / TYNDPs / adequacy studies considering flexibility, ramp rates, inertia
more explicitly

Technical and institutional iIssues:

« 8 market, connection, operations Network Codes form the basis
« Biogas, power-to-gas possible solutions to windless winter weeks
« Empowered customer and digitalisation at the center

TSO/DSO:

« Joint planning needed: E+G (ENTSOs), T+D (TSOs/DSOs)
« TSO balancing — DSO congestion management: institutional challenge
« Align TSO + DSO incentives, (smart meter) data exchange, data hubs entso@ 1o
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http://www.entsoe.eu

http://tyndp.entsoe.eu/tyndp2018/

http://www.etip-snet.eu

http://cl.cigre.orq

http://www.ecofys.com

http://www.navigant.com

=

Q

+49 176 2269 8552
Av. de Cortenbergh 100
1000 Brussels, Belgium

Albrechtstr. 10c
10117 Berlin, Germany

entso®


mailto:Konstantin.Staschus@ext.entsoe.eu
mailto:k.Staschus@ecofys.com
http://www.entsoe.eu/
http://tyndp.entsoe.eu/tyndp2018/
http://www.etip-snet.eu/
http://c1.cigre.org/
http://www.ecofys.com/
http://www.navigant.com/

