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Aboutthe
project

DǊƛŘ¢ŜŎƘΩǎmain goal:

Ą Conduct a fully integrated 
assessment of new grid-impacting 
technologies and their 
implementation into the European 
electricity system.

This will allow comparing different 
technological options, towards the 
exploitation of the full potential of future 
electricity production from renewable 
energy sources (RES-E), with the lowest 
possible total electricity system cost.



Project objectives (I)

Assess the non-technical barriers for transmission
expansionandmarketcompatiblerenewableelectricity
integrationin Europe.

Developa robustcost-benefit analysismethodologyon
investments in most suitable new technologies
fostering large-scalerenewable electricity integration
into the Europeantransmissiongrid.

Applyand verify the cost-benefit analysismethodology
for investments in the transmissiongrid, on national
andEuropeanlevel.



Project objectives (II)

Achieve a common understanding among key actors 
and target groups on best practise criteriafor the 
implementation of new technologies fostering large-
scale renewable electricity and storage integration.

Deliver tailor-maderecommendations andaction 
plans, taking into account the legal, regulatory, and 
market framework.



Technology focus

The analysis focuses on 
the most promising and 
innovative technologies 
that directly or 
indirectly impact on the 
transmission system. 



Grid-impactingtechnologies(overview)

ωOnshore and offshore wind   
energy

ω Large-scale solar 
technologies: Concentrated 
Solar Power (CSP) and 
Photovoltaics(PV)

Electricity
generation
technologies,
with a focus
on variable 
RES-E

ωPumped Hydro Energy 
Storage

ωCompressed Air Energy 
Storage

Bulkenergy
storage
technologies

ωHVDC - High Voltage Direct 
Current, both VSC (Voltage Source 
Converter)-based and CSC (Current 
Source Converter)-based

ωFACTS - Flexible Alternating Current 
Transmission System

ωPST - Phase Shifting Transformers

ωWAMS - Wide Area Monitoring System

ωDLR/RTTR - Dynamic Line Rating/Real-
Time Thermal Rating-based devices

Transmission 
technologies 
directed at 
improvements in 
network control and 
flexible electricity 
system operation

Demand 
Response 
Technologies/ 
Measures and 
electric 
vehicles



2020

2030
2050

Within the 2020, 2030 and 2050 time horizons, the aim is to 
assess, among innovative technologies, i) which, ii) 
where, iii) when, and iv) to which extent they could 
effectively contribute to the further development of the 
European transmission grid

2020
and beyond

Χ ŦƻǎǘŜǊƛƴƎ the integration of an ever-
increasing penetration of RES-E generation

Χ ŀƴŘ boosting the creation of a 
pan-European electricity 

market, while maintaining 
competitive and sustainable 

electricity supply.



Screening of gridandstorageprojects

PCI projectsand PECI projects



Synchronous European systems (2010)

Source: JRC (2010)

Pan-European  
system



Towards a potential pan-European SuperGrid?

A potential pan-EuropeanSuperGridmay include, in the
long term (2030-2050), an enlarged HVACcontinental
network, synchronouslyinterconnectingalsoTurkey,Baltic
countries,and possiblyMoldovaand Ukraine,and further
asynchronouslyinterlinked with Scandinaviaand British
islands,embeddingVSC-HVDClinks and also combining
offshore grids, in presenceof a potentially closed (by
HVAC/HVDC)MedRingand interconnectionsbetween the
shoresacrossthe MediterraneanSea.
IslandslikeMalta (viaHVAC),
CyprusandIceland(viaHVDC)
wouldbe electricallylinkedto
suchsystemaswell.
Russia(includingKaliningrad
enclave)andBelarus
wouldbe asynchronously
interconnected.

Source: EIP (2010) 

Long-term 
grid scenarios



Target 
countries

In addition to top-down modelling on EU30+ and taking
stockfrom it in a consistentdata input-output flow, GridTech
focuseson 7 countries, representativeof the existing and
future Europeanelectricity systems,studied at 2020, 2030
and2050by grid analyses.AUSTRIA

BULGARIA

GERMANY

IRELAND

ITALY

NETHERLANDS

SPAIN



Europeantransmissionsystem(2020,planned)

Source: JRC

Pan-European  
study



Europeantransmissionsystem(2030,preliminary)

Source: JRC

Pan-European  
study



Pan-European  
study

The Pan-European study, based on EU30+ zonal
model, endogenouslyincludes:
ÅEU28 countries -> 30 systems(including 2 German
zones+NorthernIreland)
ÅEEAcountries-> 3 systems
ÅWesternBalkans-> 5 systems
ÅTurkey
Åadditional5-7 offshoreislands(onlyafter 2030)

Pan-Europeanstudyexogenouslyincludes:
ÅBorderingsystemsof North Africa
ÅBorderingsystemsof Middle East
ÅBordering systems of north-eastern and south-
easternedges(Russia,Belarus,Ukraine, Moldova)



Pan-European  
study

Pan-Europeanzonal model(2020, planned)



Pan-European  
study

Pan-Europeanzonal model (2030, potential/updated)


