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Consgl_tatlon and monltormg_

3 ThelOyear (20172026 ) ETIBNET R&badmap

A A consolidated and balanced stakeholder viewpoint for the future R&I

needs of the electricity networks, through2 V 4 dzf G G A 2 V &
workshops

[hseveral versionsf the RIRaccounting for improvement proposals

comingfrom the power system communigndthe energy system
community as avhole

A Based ora monitoring/reviewof national, European and international
R&I activities

bMeasure of the coveragéhe specified R&I activitiesover new

knowledge needs nqor partially)addressedt the time ofthe
monitoring/review

-G-RIED+
STORAGE

A service contract funded by the
European Commission under 5
the Horizon 2020 Program

Grid+Storagéinal event, Brussels, December 2016



Public consuitalions
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3 MembersStatesthrough ERANetSG

3 ETP SG and EERA

3 Andother 35 stakeholdersof energysystemprovided feedback:

A AssociationsFinnish EnergfEGEC geothermaurogasUKElectricityStorageNetwork
A ResearchLoughborough UniversitRiga Technic&lniversity VT TAustrian Institute of
TechnologyGmbh SakaryaJniversity RWTH Aachebtniversity INESTECConsiglio

Nazionaledelle Ricerche

A TransmissionElia,EirGrid GazSystem S.A.

A Distribution: ORESEENEAPGHystrybucjaS. A

A Utilities: Electricitéde France

A CompaniesTecnaliaECR®RL4ward Energy Resear@mbH IntracomTelecom,
ACORN Ltd

A Regulators CEER

A BanksEIB

erosition of the GRID+STORAGE consortium on consultgiirishedin a public note
3 COGEMNEurope, EPPSA, ETN, EUGHH,urbines
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Nine [‘e_gion—a[ workshops

Date Location Attendees Projects
presented

N°1 25-26 Nov2015 Lille, France

N°2 12-13 Jan 2016 RigaLatvia 40 7
N°3 26-27 Jar016 Helsinki,Finland 37 6
N°4 9 Feb2016 Athens Greece 56 8
N°5 1516 Feb2016 Madrid, Spain 84 11
N°6 24-25 Feb2016 Vienna,Austria 16 4
N°7 29 Febl Mar 2016 Rome ltaly 28 7
N°8 9-10Mar 2016 Munich, Germany 32 11
N°9 15 Mar2016 London, UK 105 12

434 72
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Main_'i_nput“s‘from the regional workshops

3 Main inputsfrom the national stakeholdersregardingstorage
Integration

0 Need for integrated designsin order to optimize investmentswith the
maximumcoveragdan terms of functionalitiesand potential benefits

0 Multiservice businessmodels might be a solution providedthat the system
servicedroughtby storageare valuedon a fair basis

o Flexibility cannot be ensured only by storage technologies storage must
alwaysbe comparedagainstother possibleflexibility options

o Market players lack of clear regulatory framework and of market
mechanismghat givevisibility for investments

0 Regulatedplayers network operators confirm that they could own and
operate grid-localizedelectricity storagedevices more R&Ineededto grasp
the valuebroughtby storagedevicesandthe respectiverole of the players
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I\/Ionit_c')_ring“pTocess

3 Build a representative sample of projects

A 553projects: available info, budget, consistency, geographical covesggiem
Integration, etclh M manitored projectst+ (52 international project$.

3 Projectsassessedby achievements ira generic questionnaire (DB

A Achievements (specific results) correspond to the lowest scale of the analysis an
were defined by the expertdguring interviews.

3 Features of theachievements

A What is the typology (nature) of the achievements ?
A What is the estimated impact of the achievement on a maturity scale)PTRL
A For each achievement, what is the foreseen implementation?

A For each achievement, what are the next steps ?
A For the next steps, what is the time line and which route(s

3 Coveraganalysis

A @Very well covered,  Partiallycovered@® Minor coverage or no coverage al
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3 Evolution of the maturity of the achievements

Evolution of the maturity of achievements contributing to Cluster 2
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FromEC p'l’cnes to the ne\ALstructure of the RIR

3 TheR&l roadmap involves threenain building blocks

Block 1 Block 2 Block 3

Climateand Energy

Unionpolicies Evolutions of the Future challenges
Q power system @
@ Mapping with the

Impacts orthe

Future challenges$or L :
future energysystem ‘ ‘ existing treelike
) the stakehotlders tOIhthE structure Clusters
Main and most power System at the and functional

probableevolutions t_ranlsm|.53|on and objectivey
distributions levels
of the powersystem
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Electricity networ®= backbone.of the energy syste

Offers flexikyity solutionsand enables theint€drationsaf allflexibility means

Information and Communication Technologies

‘ Demand
flexibility

Electricity

Interactions networks

with other Innovations to
energy networks enhance grid
reliability and

flexibiliy

Generation flexibility ‘ I
(RES and thermal)
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Integrationissues: exemple oftorage

- — -
FLEXIBILITY _ _ . : :
FROM Spatial/ environmental integration of storagdased solutions
STORAGE Storage in planning tools, fikening of optimal scale,
adjustment to local climates and to specific areasn TRL: 79.
INTEGRATED

SOLUTIONS,
Temporal integration of storagdased solutions

R&D activities to shape the life cycle cost of integrat
solutions (reliability, techn@conomic performances,

usiness mode)sAim TRL: €3

Functional integration of storage
based solutions into the system
Optimal mix, interfaces, experimental
data and simulations to validate end
to-end functionalities.

AImTRL (op): &
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Structure of the f0fmer roadmap: activity-eriented

clusters# . -
3 Theformer EEGR0132022R&I roadmap structure

Transmission clusters Distribution clusters

CI Grid Architecture C1 Integration of Smart Customers

C2 Integration of DER and New Use:
C3 Network Operations

C4 Network Planning and Asset
Management

C5 Market Design

3 Two-leveltree-like structure: clustersand functionalobjectives
within each clusters that are technology agnostic

C2 PowerTechnologies

C3 Network Operation

C4 Market Designs

Joint TSO/DSO R&D Activities

CS5 Asset Management

GRID+ A o contact i by e 10
STORAGE
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StrucBJ_re of the new roadmap

3 Keepthe two-level treelike structure (clusters and functional
objectives) with substantial modifications in order to consider

o the SETPlanenvironmentandthe ECclimateandenergypolicies,

0 the crossclusternature of manyprojects,

0 the integrationof storageandall other flexibility meansin the power system,
0 the integrationof the power systemin the energysystem,

0 retail markets(empowercustomers)

3 TSO/DSO activities are integrated in the functional objectives
when relevant !

3 Storage integration: R&l activities in almost all
transmission/distribution, clusters and functional objectives.

3 Integration in the energy system
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Structureof the®ew roadmap.-transmission and
distribdtion - challenge oriented =

Cross-cutting challenges for

Challenge oriented clusters for transmision R
distribution systems

systems
ChallengeiUpgrading of the Network

C2I Modernization of the Network

Challenge2Power System Reliability

C2:Security and SysterBtability
Challenge3Power SystemFlexibility

C3:Power SystemFlexibility from Generation,

Storage, Demand and Network Challenge4iCTand Digitalization

C4 Economic & EfficientPower System

Challenge5Market Design

C5 ICTand Digitalizationof Power System Challenge®6:
DSO Regulatory Environment
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Policydrivers

Generation

Load

Network infrastructures
Digitalisation of the network
Network operators

Technologies
Integration within the energy system
Market

Yesterday Today and tomorrow

x Fewer large centralised artispatchable
units with an increasing share of distributec
generation, partly stochastic

x Decreasing control on spatial location and
rated power

X Large centralised and
dispatchableunits

X  Spatial location and rated
power under control

Generation
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