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Aboutthe D NA R ¢n%id go&:a
project
A Conduct dully integrated
assessment of new gridmpacting
technologies and their
Implementationinto the European
electricitysystem.

Thiswill allow comparing different
technologicabptions, towardghe
exploitation of the full potential of future
electricity production from renewable
energy sources (RES, with the lowest
possible total electricitgystem cost.
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Projectobjectives (1)

¢ Assessthe non-technical barriers for transmission
expansionand market compatiblerenewableelectricity
Integrationin Europe

* Developarobustcost-benefit analysismethodologyon
Investments in most suitable new technologies
fostering large-scalerenewable electricity integration
Into the Europeartransmissiorgrid.

* Applyand verify the costbenefit analysismethodology
for investmentsin the transmissiongrid, on national
and Europeanlevel.



Projectobjectives (I1)

* Achievea common understanding among key actors
and target groups obest practisecriteriafor the
Implementation of new technologies fostering large
scale renewable electricity and storaggegration.

e« Delivertaillor-maderecommendationsandaction

plans, taking into account the legal, regulatory, and
market framework.



Technologyocus

The analysis focuses on
the most promising and
Innovative technologies
that directly or

Indirectly impact on the
transmission system.




Griciimpactingtechnologies(overview

w Onshore and offshore wira
energy

w Largescale solar
technologies: Concentrateq
Solar Power (CSP) and

Photovoltaic§PV)

Electricity
generation
technologies
with afocus
on variable
RESE

g w Pumped Hydro Energy
Storage

w Compressed Air Energy
Storage

Bulkenergy
storage

Demand
Response

Technologies/
Measures and
electric
vehicles

(w HVDG High Voltage Direct \
Current, both VSC (Voltage Source
Convertenbased and CSC (Current
Source Convertetyased

w FACTSFlexible Alternating Current
Transmission System

w PST Phase Shifting Transformers

w WAMS- Wide Area Monitoring Systent

w DLR/RTTRDynamic Line Rating/Real

Time Thermal Ratingased devices

Transmission
technologies

directed at
Improvements in
network control and
flexible electricity
system operation




Within the 2020, 2030 and 2050 time horizotig aimis to
2020 . ) e NONZOt:

assess, amonignovative technologiesi) which, ii)
and beyond where, iii) when, andiv) to which extent they could

effectively contribute to the further development of the
European transmission grid

X F 2 atheSmerafiah of anever-
increasingpenetration of RESE generation

., 22050
2030

> X | bbadsting the creation of a
2 O 2 O pan-European electricity
market, while maintaining

competitive and sustainable
electricity supply.




Screenin@f grid andstorageprojects

Projects of Commaon Interest:
High-Voltage Lines
— Commissioning cate < 2017

——— Comersssioning Cate 2017 ts 2020
—_— Commssioning cate > 2020

Electnaty Storages

® Commissioning date < 2017

o) Commasioning date 2017 to 2020
C Commmssioning date > 2020

o Offshore hubs

D Balte Irtogrotion ond Synchromestion

Mapof PECIelectricityinfrastructures

PClprojectsand PE(drojects




PanEuropean
system

Synchronous European systems (2010)
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Longterm
grid scenarios

Towards a potential pakuropeanSuperGri@

A potential pan-EuropeanSuperGridmay include, in the
long term (20302050, an enlarged HVAC continental
network, synchronouslynterconnectingalso Turkey,Baltic
countries,and possiblyMoldovaand Ukraine,and further
asynchronouslyinterlinked with Scandinaviaand British
islands, embedding VSEHVDCIinks and also combining
offshore grids, in presenceof a potentially closed (by
HVAC/HVDQYledRingand interconnectionsbetweenthe
shoresacrosshe MediterraneanSea

Islanddike Malta (viaHVAC),
CyprusandIceland(viaHVDC)
would be electricallylinked to
suchsystemaswell.
RussigincludingKaliningrad
enclave)andBelarus

would be asynchronously
interconnected
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Target
countries

AUSTRIA
BULGARIA
GERMANY
IRELAND

ITALY
NETHERLANDS
SPAIN

In addition to top-down modelling on EWB0+ and taking
stockfrom it in a consistentdata input-output flow, GridTech
focuseson 7 countries representativeof the existingand
future Europeanelectricity systems,studied at 2020 2030
and 2050by grid analyses
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Europeartransmissiorsystem(203Q preliminary)
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PanEuropean
study

The PanEuropean study, based on EW0+ zonal
model, endogenouslyncludes

AEWR8 countries -> 30 systems(including 2 German
zonest+ Northernlireland)

AEEAcountries-> 3 systems
AWesternBalkans> 5 systems

ATurkey

Aadditional5-7 offshoreislands(only after 2030

PanEuropearstudyexogenouslyncludes
ABorderingsystemsof North Africa
ABorderingsystemsof Middle East

ABordering systems of north-eastern and south
easternedges(RussiaBelarus,Ukraine, Moldova)



PanEuropeareonalmodel (2020,planned
PanEuropean
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PanEuropearzonal model (2030, potentialjpdated
PanEuropean

study




