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Green shift is now

— NEEDS <700MW

Reaching carbon neutrality even faster s of =t -
+ 10x wind & solar faster [ ]
Zero target gives radical changes of the power L T

system in Europe
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Increased integration & cooperation between . ) ) ‘ 7\ - -
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New infrastructure
Electricity and other Rl
networks e

Accelerated innovation is |
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Fast deployment of mature innovative solutions / S~ —— . ST?/Lﬁgg:zozo
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ENTSO-E RDI Roadmap 2020-2030: Green Deal and Acceleration Mission: Fitfor55
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One System of integrated systems ONE SYSTEM OF INTEGRATED SYSTEMS (0S)

F1 - Optimise cross-sector integration
F2 - Develop an ecosystem for deep electrification

PG

Backbone of an

Breakthrough

opening new
opportunities for
system users

energy system

CP
Cyber-Physical POWER GRID - BACKBONE OF AN ENERGY SYSTEM (PG)

Systems F3 — Enhanced grid use and development for
a pan-EU market

Better usage

of a current
assets and new
solutions at
system level

CYBER-PHYSICAL SYSTEMS (CP) Further

F4 — Enable large-scale offshore wind energy into the grid developing

F5 — Enable secure operation of widespread hybrid the core of
AC-DC grid the electrical

F6 — Enhance control centers operation and interoperability [ESEIC

FOCUS TOPICS

for
ACCELERATION

by

y

Need for flexibility & its value
‘ at all timeframes

Improved modelling &
management of extended datasets

Multi-vendor, multi-terminal
offshore solutions

New system stability
management approach

7 Fully automated decision
0 support system
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Flagship 1: Optimise cross-sector integration

MARKETS FOR THE
CROSS-SECTOR INTEGRATION

PLANNING AND OPTIMISATION
TOOLS FOR AN INTEGRATED SYSTEM

New market
architecture concepts

Demo pilots on how to operate
the integrated energy system

Pan-EU cross sector energy
system model (incl. heating)

Scenarios developed in an
integrated way
considering the whole

energy system

> Market platforms for an
integrated energy system

Planning tools to enable
sector coupling
investments

Optimisation tools and
strategies for operating the
integrated energy system

Regulatory framework
for the integrated
energy system

Definition of new roles
and responsibilities

INTEGRATED SYSTEM GOVERNANCE

Optimise cross-
sector integration

Optimised cross-sector integration
* Market for sector integration
* Planning & optimalisation tools

Standards for
interoperability and data
exchange between
sectors
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Flagship 2: Develop an ecosystem for deep electrification

NEW TSO-DSO INTERFACE

DEEP ELECTRIFICATION
SCENARIOS AND MODELLING

Develop an

ecosystem for deep

Enhanced TSO-DSO interaction for

Market driven
TSO-DSO-Prosumer
coordination

Regulatory requirements
for distributed flexibilities

High RES penetration scenario
and analysis: security of supply
and flexibility needs

Assessment of electrification potential in
residential, services, industry, heating & cooling
and transports (incl. new load patterns)

Improved CBA
considering deep
electrification scenarios

Assessment of the value of peer-to-peer
transactions for energy and flexibilities

DEVELOPMENT OF NEW MARKET DESIGN AND ANCILLARY SERVICES

optimal power flow and system electrification

security

Electrification - emobility
for for joint system planning P ——— TSO/DSO/CUStomer

restoration assessment

» Observability
» Flexibility and ancillary services

Public acceptance
analysis and solutions

Efficient utilisation of flexibility

and demand side response
Market mechanisms for

system security and
adequacy validated

Assessment of the flexibility

potential unlocked by sector

coupling (incl. power to gas
solutions)

New business models for system
operators & costumers interactions
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Deployment of innovative solutions at transmission level

B Number of TSOs with solution already deployed B Number of TSOs planning to deploy solution in next 10 years
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5 en Grid planning supported by active network management solutions. _
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g o Congestion forecast improved by efficient introduction of external data. _
Capacity expansion and congestion management by FACTs or HVDC devices. _
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E Distribution connected assets prequalified for frequency regulation and congestion

3 management.
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Distributed resources (generation, demand, storage, etc.) and observability. _
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= Contribution to cross country markets with load flow control. _
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TSOs already using or/and planning to use the solution in next 10 years



ENTSO-E: Technopedia

Tool to guide through innovative & state-of-the-art
technologies related to the world of TSOs as reference for all

the related stakeholders

Assets and smart solutions Flexibility Digital
34 Factsheets 23 Factsheets | 8 Factsheets

The primary technologies related to the energy transmission system according
to the current TRL
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> 2 TRLS: System Comsplete and qualified
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= = TRL 7: System prototype demonstration in operational environment
.

5 3 & = TRL 6: Technology demonstrated in relevant environment
o

> £ TRL 5: Technology validated in relevant environment
........
= T £ T T TRL4: Technology validated in lab

DSt/ /www.entsoe.eu/Technopedia

TRL 3: Experimental proof of concept




Acceleration of innovation implementation

Knowledge building ))) Demonstration ))) Investments
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ENTSO-E
RDI Strategy
2020 FLAGSHIP 3
Enhance grid

use and

development
for pan-EU

Enable market
large-scale

offshore wind
integration
into the grid

FLAGSHIP 4

e ENTSOE RDI Roadmap 2020- * Focused RDI programs * Natural environment for
2030 » Effective Partnerships efficiency investments, Risk
* Implementation Report * Cross national perspective taking, Social welfare creation, ...

* Position papers



