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 EU grid RD&I planning: SET Plan, EEGI, ETP Smart Grids, ETIP SNET
 ETIP-SNET: grids at the centre of the energy system as a whole
 Novel network technologies in ETIP SNET Roadmap and Impl. Plan

 CIGRE SC C1: Descriptions of global state of the art in system planning
 WG C1.35: Global electricity network feasibility study

 Conclusions

The New SET Plan key actions
1.Performant renewable technologies integrated in
the system
2.Reduce costs of renewable technologies
3.New technologies & services for consumers
4.Resilience & security of energy system
5.New materials & technologies for buildings
6.Energy efficiency for industry
7.Competitive in global battery sector (e-mobility)
8.Renewable fuels
9.Set up R&I activities applying CCS and CCU

10.Maintain safety level & improve efficiency
in nuclear energy

From a fragmented EU advisory
to an integrated framework

A new focus on
innovation /
implementation and
on sector coupling

Main objective is to address the innovation challenges in energy
system and market evolution necessary for achieving climate
protection and renewables integration with affordability and security
of supply ... beyond smart electricity grids (whole energy system)

ETIP SNET’s mission
 Set-out a vision for RD&I for Smart Networks for Energy Transition and engage

stakeholders in this vision.
 Prepare and update the Strategic Research and Innovation Roadmap.
 Report on the implementation of RD&I activities at European, national/regional

and industrial levels.
 Provide input to the SET Plan action 4 which addresses the technical challenges

raised by the transformation of the energy system.
 Identify innovation barriers, notably related to regulation and financing.
 Develop enhanced knowledge-sharing mechanisms that help bring RD&I results

to deployment.
 Prepare consolidated stakeholder views on Research and Innovation to European

Energy Policy initiatives.

ETIP SNET’s stakeholders

ETIP SNET’s organisation

NSCG
National
Stakeholders
Coordination
Group

Structure of the ETIP SNET roadmap 2017-2026
(with focus for today on transmission)
TRANSMISSION SYSTEMS
C1 – Modernization of the
network
T1

T2

Optimal grid
planning

T5

Smart asset
management

C3 –Power system flexibility from
generation, storage, demand and network

C2 –Security and system stability

T6

Grid
observability

T3

T4

T8

New materials
and
technologies

Environmental
challenges
and
stakeholders

Reliability and
resilience

T7

Grid
controllability

T10

Expert
systems and
tools

T9

Storage
integration

T13

Enhanced
ancillary
services

Flexible grid
use

T11
Demand
response

T14
Interaction
with nonelectrical
energy
networks

T12

RES forecast

C4 – Economic efficiency
of power system
T15
Market-grid
integration

T22

T17

Flexible
thermal power
generation

Flexible
market design

T16
Business
models

C5 – Digitalization of power
system
T18
Big data
management

T19
Standardization
and data
exchange

T20
Internet of
Things

DISTRIBUTION SYSTEMS
C1 -Integration of smart
customers and buildings
D1
Active
demand
response

D2
Energy
efficiency from
integration with
smart homes
and buildings

C2 - Integration of decentralised
generation, demand, storage and
networks
D3
System
integration of
small DER

D6
Infrastructure
to host
EV/PHEV –
Electrification
of transport

D4
System
integration of
medium DER

D7
Integration
with other
energy
networks

C3 - Network operations

C4 -Planning and asset
management

D5

D8

D9

D12

Integration of
storage in
network
management

Monitoring and
control of LV
network

Automation
and control of
MV network

New planning
approaches
and tools

D14
Integration of
flexible
decentralised
thermal power
generation

D10
Smart
metering data
processing and
other big data
applications

D11
Cyber security
(system
approach)

Transmission system

D13
Asset
management

Distribution system

Functional objectives with at least so

Functional objectives related to sect

The ETIP SNET Implementation Plan
2017-2020
High-RES and empowered enduser energy system:
governance and market design

3 topics GOVERNANCE & MARKET
DESIGN OF THE ENERGY SYSTEM

Digitalisation of the energy
system

6 topics DIGITALISATION

Integrated grid with
improved interfaces
between energy system
components

2 topics ELEC-HEAT
1 topic ELEC-GAS
3 topics TRANSMISSION-STORAGE
2 topics DISTRIBUTION-STORAGE
3 topics GENERATION-STORAGE

Improved components of
the energy system

7 topics TRANSMISSION
2 topics DISTRIBUTION
2 topics STORAGE
7 topics GENERATION

+ 1 joint T-D

Example topics:
Improved components of
the energy system
 Joint transmission and distribution issues

 Transmission networks

 Distribution networks

2. Ongoing Cigre WG C1.35:
Global electricity network feasibility study
Why a Global Grid?
• Interconnections could facilitate efforts to meet the global
power demand with clean and green energy sources, in an
efficient way.
• The drivers of the work:
• Difference of the time of the demand: to take advantage of the time
differences of the demand throughout the world.
- During the day
 Is it efficient to use interconnections for sending
energy from lighted countries to obscure countries ?

- During the year
 Differences due to seasonal effects

• Location of RES: To take advantage
of the location of the RES in the most
efficient places.

Regions used by CIGRE WG C1.35

Approach
The interconnections should transmit bulk power over long distance, therefore the
technologies selected to be studied are :
on-shore

location
OHL

technology

AC
AACC - 750 kV
-> 7 .5 GW
AACC - 1100 kV
->10 GW

characteristics
characteristics

G
W

Market modeling approach:
 Reference: no more interconnection
between regions.
 Option: more interconnections between
regions (instead of generation in the region).

off-shore

G
W

DC cable

DC
800 kV
-> 10 GW
1100 kV
-> 25 GW

DC cable

XLPE - 600 kV
-> 3 GW

2050
G
W

Europe

Middle
East
North
Africa

Reference

G
W

G
W

Europe

Middle
East
North
Africa

Option

G
W

Conclusions
• The distribution and especially transmission grid’s neutral, market-facilitating role has long
been recognized as key for European market integration, functioning competition,
empowerment of consumers and secure integration of large amounts of variable RES.
• The EU’s SET Plan has put large emphasis on grid RD&I for a decade.
• With new emphasis on overall decarbonization and sector coupling, grid technology RD&I
remains important but system and market integration RD&I receives increased focus.
• Examples from ETIP SNET Roadmap 2017-2026 and Implementation Plan 2017-2020.
• UHV technology has advanced so much - and become cheaper per GWh transported –
that a global grid is conceivable.

• CIGRE SC C1 is in the middle of a global, neutral feasibility study.
• Transmission grid technology keeps supporting renewables integration, markets and
international cooperation towards climate protection.
• ETIP SNET (with its global R&D monitoring) and CIGRE are excellent vehicles for global
mutual learning and pushing R&D via innovation into application.
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More information:
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Backup: Setting the short-term priorities:
Implementation Plans (IPs)
EEGI roadmap
2013-2022

ETIP SNET roadmap
2017-2026

ETIP SNET roadmap
2020-2029

Roadmap
2020-2029

EEGI IP
2014-2016

Grid+Storage IP
2016-2018

Grid+Storage IP
2017-2019

ETIP SNET IP
2017-2020

ETIP SNET IP
2021-2023

Implementation Plan
2020-2022

Structuring the short-term priorities according to
the broad scope of the ETIP SNET
56 topics
Structure of the WGs
inputs to the IP

Distribution

Transmission

Structure the ETIP
SNET roadmap

Transmission
Storage
& sector
interfaces

WG1
Distribution

Flexible
generation

WG2

Storage & sector
interfaces

Digitalisation

WG3

Flexible
generation

WG4

Digitalisation

39 topics
Final structure of the IP
High-RES and empowered enduser energy system:
governance and market design
Digitalisation of the energy
system
Integrated grid with improved
interfaces between energy
system components
Improved components of the
energy system

Example topics: High-RES and empowered enduser energy system: governance and market
design

Organization of the operations of the energy system, associated interactions between the different
stakeholders and market rules (integration of renewables and empowering prosumers)
o Topic 1: a more efficient IEM accounting for grid flexibility, market integration of RES and
associated services, and explicit modelling of uncertainties to increase cross-border exchange
o Topic 2: flexibility market concept that allows the trading of ‘heterogeneous’ flexibility products
(coupling electricity, heat and gas markets, both at the wholesale and retail level)
o Topic 3: solutions to re-organize the respective roles and interactions of all stakeholders of the
energy system, and define the technical interfaces

The concept of a Global Grid
• Creation of GEIDCO by SGCC in 2015
• Advocacy of China since several years through conferences:
•
•
•
•
•

Cigre 2012, Paris: presentation of Liu Zhenya (President of SGCC),
WEC 2013, Korea,
IEEE 2014, Berlin: presentation of Zhang Yantao (SGCC),
ENTSO-E 2016, Brussels: presentation of Liu Zhenya (President of GEIDCO),
…..

• Publication of IEC white paper “Global energy interconnection”, October 2016.
• Publication of a white paper “Global energy interconnection”, February 2017.
• CIGRE: decision to create in 2016 a WG (C1-35) focused on Global Grid concept.

