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Summary
To reach out to professional audience, the EU-funded Best Paths project holds several dissemination workshops
during its lifetime, back-to-back with General Assembly meetings. Following the first two editions in 2015 in Paris
and 2016 in Berlin, the third dissemination workshop took place on 22nd November 2017 in the Petit Palace
President Castellana Hotel in Madrid (Spain).
The workshop was titled “Innovating grid technologies for sustainable energy”. It was organised by
Greenovate! Europe, hosted by Red Electrica de España and Iberdrola, and moderated by Antonio Iliceto,
representing Terna as Consortium Chairman. The event brought together over 70 participants (see list of
participants, in Annex II), including members of the R&D community, representatives of similar European
initiatives, as well as the industry.
The general evaluation, based on participants’ feedback forms, was positive and indicated that the workshop met
participants’ expectations and provided them with relevant knowledge for their work.

Workshop objectives
The dissemination workshop was organised as a part of Work
Package 14 “Dissemination and Exploitation”, task 14.2
“Dissemination to selected professional target groups”. The overall
objective of the event was to raise the awareness of professional
stakeholders about the novel technologies being developed in
Best Paths, exchange best practices and discuss the role of
innovation in the energy transmission sector.
The structure of the workshop reflected these objectives. The first
and the second parts of the event were dedicated to an overview of
the project and to detailed presentations of the 5
demonstrations.
The last part included a presentation by Luis E. Ruiz López de la Torre Ayllón, Deputy Vice Director General for
Energy Efficiency (MINETAD) and a panel discussion on how to promote open innovation in the European
electricity grid.
All the presentations given at the workshop can be found on the Best Paths website at the following link.

Event structure and key issues discussed
The workshop was divided into the following sessions (see agenda in Annex I):
A. Welcome and Introduction
This session was intended to set the scene for the topics addressed during
the day. It started with the welcome speech by Ramón Granadino
Goenechea from Red Electrica de España. He underlined that climate
change is now a reality for European citizens, so utility companies have to
assume a big share of the public responsibility by integrating technologies to
improve the electricity grid. Red Electrica’s strategy is fully in line with the
content and scope of the Best Paths project, and some of its former and ongoing flagship investment projects are related to them. For example, Red
Electrica put in service several HVDC links in the last years and is currently
working on new interconnection with France.
Cristina Heredero from Iberdrola explained that Iberdrola, as one of the
largest offshore wind farm developers in the world, is facing challenges to
transport energy from remote wind farms. So they are convinced that
the future HVDC grids will be a big step forward. But there are some issues
Presentation of project coordinator
that have to be addressed. Firstly, the interaction between HVDC converters
Vicente Gonzalez
and wind turbines has to be understood. Secondly, it is necessary to
evaluate what will happen when the converters from different manufacturers become part of a meshed grid. She
firmly believes that the outcomes of Best Paths will reduce these uncertainties.
Project coordinator Vicente Gonzalez Lopez from Red Electrica de España presented the scientific and
technical objectives of Best Paths, consortium partners, work packages, timeline and milestones. He explains
that the project is centred in the coming steps for grid evolution, like upgrading and refurbishment existing
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assets (both AC and DC), HVDC multi-terminal option and new solutions (materials and technologies) for ultrahigh capacity DC links or feeders.
Find the presentation by Vicente Gonzalez here

B. Presentation of Best Paths’ mid-term results
In this session each of the five demo leaders presented their activities following the same presentation structure,
in order to ensure that the information provided was consistent and harmonised. The presentations can be
summarised with the following takeaways:

Demo 1:
-

The main objective of the demo is to investigate
the electrical interactions between the High
Voltage
Direct
Current
(HVDC)
link
converters and the wind turbine converters in
offshore windfarms using scaled models in a
laboratory environment.

-

A set of models and control algorithms has been
developed, simulated and assessed. They are
available
in
Best
Paths’
website:
http://www.bestpaths-project.eu/en/publications

-

Over 2016 partners have built a demonstrator
that will allow wind developers to conduct
simulations on complex Multi-terminal HVDC
Salvatore D’Arco (Sintef) & Max Parker (University of
systems in a laboratory environment. The
Strathclyde)
demonstrator was installed in the Norwegian
National Smart Grid Laboratory, jointly operated by SINTEF Energy Research and the Norwegian
University of Science and Technology.

-

Partners are now working to adjust simulation model parameters to match measurements from the
demonstrator.

Find the presentation on Demo 1 here

Demo 2:
-

The purpose of the demonstration is to assess and
maximise the interoperability for multivendor
HVDC systems based on Voltage Source
Converters from world-leading vendors.

-

Partners also committed to draft a set of
recommendations for standardisation bodies
to enhance interoperability in HVDC-Voltage
Source Converters multi-vendor schemes. The first
version
of
these
recommendations
for
Transmission
System
Operators,
vendors,
standardisation bodies and the academia were
published in October 2016: http://www.bestpathsproject.eu/contents/publications/d43-vfinal20161025_logo.pdf). The document will
updated at the end of the project.

-

be

Paul Rault (RTE) & Christian Wikström (ABB)

Over 2017 the scope had to be adapted due to the withdrawal of General Electric and Siemens.
The demo is now focusing on a new configuration (adding a third station to an existing point-topoint link), which is applicable to upcoming EU HVDC projects. The equipment is up and running,
ready for interoperability tests, while real-time simulations are expected to prove that
interoperability issues can be solved.

Find the presentation on Demo 2 here
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Demo 3:
-

The demonstration activities aim at validating the
upgrading of an existing multi-terminal HVDC
interconnector using innovative components,
architecture and system performances. Partners
chose the High Voltage Direct Current network that
connects Sardinia, Corsica and mainland Italy
(called SACOI) as the laboratory for investigating
new HVDC technologies.

-

New Voltage Source Converters (VSC) &
controls technologies complying with “SACOI"
operating requirements have been developed.
Their integration will be tested by April 2018.

-

Massimo Marzinotto (Terna)
A full-current prototype of an innovative HVDC
converter in VSC MMC technology has been
designed, manufactured and assembled; performance tests will start in the coming months.

-

An HVDC Extruded Submarine cable with improved performances for very high voltages has been
developed and is currently being tested.

-

An ACFR Kevlar conductor for DC overhead lines has been developed and the patenting is
pending. A Carbon Fibre conductor has also been developed and its installation is being tested.
A new low-losses insulation system for DC overhead lines based on innovative material has been
constructed and successfully tested.

-

Find the presentation on Demo 3 here

Demo 4:
-

The goal of the demo is to increase line capacities
through repowering existing Alternate Current
transmission corridors. This will be achieved by
developing and testing several innovative systems
and activities under Demo 4:

-

All planned innovative laboratory tests of the
insulated cross-arms for the new overhead line
at Elia were successfully completed and their
quality assured.

-

Mechanical
and
electrical
tests
of
Temperature Low Sag Conductors

High
have

recently been completed. The evaluation of the
test results is ongoing.

Matthias Müller-Mienack (50Hertz)

-

The engineering for whole composite tower and rock foundation has started. A prototype will
produced by September 2018.

-

The conductor car motion for live-line maintenance has been successfully tested during normal
operation. An air warning marker robot prototype has been produced and successfully tested.

-

A sensor prototype for dynamic line rating has been developed and has shown high technical
performance. First performance tests have been conducted.

Find the presentation on Demo 4 here

Demo 5:
-

This demonstration aims to confirm the technological maturity of superconducting High Voltage
Direct Current links for operation in the grid. It is also a first attempt to employ Magnesium
Diboride (MgB2) as a superconductor for HVDC cables.

-

The demo will develop a cable system designed to be tested at 320 kV and 10 kA, corresponding to
a transferred power of up to 3.2 GW to be implemented over hundreds of kilometres in upcoming
HVDC grids.
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-

The design of the cable has been proposed and 80meter
cable
conductor
have
been
manufactured. Testing is ongoing. As the
superconducting core of the cable needs to be
cooled down, a cryostat and an insulation have been
produced.

-

Several reliable long length cable systems were
proposed and are under discussion.

-

Superconducting cables provide a new way to solve
power transmission (voltage x current) issues by
increasing the current (up to 5 kA AC or beyond 20
kA DC) rather than the voltage.

Christian-eric Bruzek (Nexans)

Find the presentation on Demo 5 here

C.

Presentation by a guest speaker

Mr. Luis Eduardo Ruiz López de la Torre Ayllón, Deputy Vice Director General for Energy Efficiency in the Spanish
Ministry of Energy, Tourism and Digital Agenda made a presentation on open innovation in regulated
business. He pointed out that new technologies respond to new needs from customers, as it is the case for
ride-sharing services as opposed to traditional taxis.
The energy market in particular is undergoing big changes and facing new challenges linked to the energy
transition:

Decarbonisation, where the bulk of CO2 emission
reductions will come from energy efficiency and renewable
energy sources;

Decentralisation, where the role of prosumers will
become more important;

Digitalisation, where digital solutions will be fully
integrated.

Luis Eduardo Ruiz López de la Torre Ayllón (Spanish
Ministry of Energy, Tourism and Digital Agenda)

To promote open innovation and provide an answer to these
challenges, legislation need to be adapted. European
legislation, which is then adapted at national level, is leading
this change. The Research and Development dimension should
be considered, while stakeholders should be involved and
encouraged to uptake open innovation.

In Spain for example a new law on climate change and
energy transition has been adopted after a public consultation
with stakeholders, and an Alliance of Spanish public research centres, universities and relevant companies in
energy has been created to allow the exchange of ideas.
He also reminded that the H2020 budget for 2018-2020 allocates 3.3 billion € to research projects on low
carbon and climate resilient future.
Find the presentation by Mr. Luis Eduardo Ruiz López de la Torre Ayllón here

D. Panel debate
The panel debate focused on “How to promote open innovation in the European electricity grid?”. It was
moderated by Pierre Bernard, Friends of the Supergrid CEO.

From the left to the right: the moderator Pierre Bernard, and the panellists Kamran Sharifabadi, Konstantin Staschus and Luis E. Ruiz
Lopez
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The speakers in the panel discussion were:




Kamran Sharifabadi, Leading Advisor Power Transmission Tech., Statoil
Konstantin Staschus, Chairman, ETIP SNET
Luis Eduardo Ruiz Lopez De Torreayllon, Deputy Vice Director General for Energy Efficiency, MINETAD

In the course of the lively discussion, the following key issues were raised by panellists:

E.

-

Konstantin Staschus presented ETIP-SNET activities, explaining that on behalf of the Set Plan,
ETIP-SNET is prioritising and structuring the future Research and Development funding by the
European Union and the Member States in the electricity sector. He praised the good cooperation
among Best Paths partners, who are building on each other’ results, and whose results will be key
enablers for the feasibility studies on a Global electricity network being carried out by several
organisations (Cigre, IEC, etc.). Find the presentation by Konstantin Staschus here.

-

Energy companies, like Statoil, are massively investing on renewables, as this is the direction
the market is moving. But these changes in the energy sector need important investments and
coordination. There is a big pressure coming from outside the European Union, in particular
from China. The EU has to invest and cooperate to keep the competitiveness of its electricity
technologies. The commitment and the speed that is pushing China forward should be emulated in
Europe, even though the situation outside Europe is not necessarily better. In particular, Europe is
at the forefront of developing clean technologies needed in the future.

-

Member States need to trust each other to connect and integrate the European electricity system.
Trust, along with interoperability, are key issues to overcome the challenges of the energy sector.

Wrap up of the Day

Miguel Lorenzo Sotelo from Red Electrica de España gave an overview of the main points discussed during the
day. He also invited all participants to the next dissemination Demo workshops, which will take place:
-

Demo
Demo
Demo
Demo

4
3
2
5

on 5th April 2018 in Budapest (Hungary)
on 8th May 2018 in Codrongianos (Sardinia, Italy)
on 5th June 2018 in Paris (France)
in July 2018 in Hannover (Germany)

Concluding remarks
The event brought together over 70 international experts, and gave an opportunity for consortium partners to
present the project to a wide, professional audience and through this raise a general awareness of Best Paths. 22
people filled in the feedback form provided at the beginning of the event. The general evaluation was that the
event was very good, met participants’ expectations and provided them with relevant knowledge for their
work.
To maximise the impact of the workshop and the project itself, a number of custom-made communication
and dissemination activities were undertaken before, during and after the event. The activities included:
publishing the information about the event on the websites of the project, of Dissemination partner Greenovate!
Europe, DG Research, Cordis and other EU websites for events. The event was also promoted through social
media, including Best Paths’ and G!E’s Twitter and LinkedIn accounts.
Live-twitting from the Best Paths and Greenovate! Europe Twitter accounts provided real-time information on the
workshop. The day after the workshop a press release has been published and distributed:
http://www.bestpaths-project.eu/en/news/187-best-paths-discusses-the-future-of-the-european-energy-grid
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Screenshot from Best Paths Twitter account
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Annex I – Conference Agenda
Time

8h00 – 8h30

Registration and coffee

8h30 – 8h40

Welcome speeches
Ramón Granadino Goenechea, Director of Engineering & Design, Red Eléctrica
de España
Cristina Heredero, Head of Technology & Sustainability, Iberdrola Renovables

8h40 – 8h50

Introduction to the Best Paths project
Vicente Gonzalez Lopez, Project Coordinator, Red Eléctrica de España

8h50 – 11h30

Presentation of the mid-term results

8h50 – 9h20

Demo 1: Multiterminal HVDC links in offshore windfarms
Max Parker, University of Strathclyde/ Salvatore D’Arco, SINTEF

9h20 – 9h50

Demo 2: Multivendor interoperability
Christian Wikström, ABB/ Pierre Rault, RTE

9h50 – 10h00

Coffee break/poster session

10h00 – 10h30

Demo 3: Upgrading of multiterminal HVDC interconnectors
Massimo Marzinotto, Terna

10h30 – 11h00

Demo 4: Innovative repowering of AC corridors
Matthias Müller-Mienack, GridLab on behalf of 50Hertz

11h00 – 11h30

Demo 5: DC superconducting links
Christian-eric Bruzek, Nexans

11h30 – 11h40

Coffee break/poster session

11h40 – 12h00

External speaker: Luis Eduardo Ruiz Lopez De Torreayllon, Vice General
Director, Directorate-General of Energy and Mining Policy, MINETAD
Open innovation in regulated business

12h00 – 13h00

Panel discussion with external speakers “How to promote open
innovation in the European electricity grid?”


Kamran Sharifabadi, Leading Advisor Power Transmission Tech. Statoil



Miguel Arribas, Co-owner Relogable S.L.



Konstantin Staschus, Chairman ETIP SNET



Bo Normark, Chairman ISGAN Ann6, InnoEnergy



Luis Eduardo Ruiz Lopez De Torreayllon, Vice General Director,
Directorate-General of Energy and Mining Policy, MINETAD

Moderator: Pierre Bernard, CEO Friends of the Supergrid
Q&A from the audience
13h00 – 13h15

Wrap-up
Eduardo García Sánchez, Head of Innovation Dpt., Red Eléctrica de España

13h15 – 15h00

Lunch

08h30 – 15h00

Poster session
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Annex II – List of participants
Last Name

First name

Organisation

Akano

Oluwatosin

Top Safety Nigeria Enterprises

Alonso

Javier

CSIC - Consejo Superior de Investigaciones
Científicas

Andrejic

Martin

Intracom

Apiñaniz

Susana

Tecnalia

Arribas Veloso

Miguel

Relogable

Astic

Jean-Yves

Réseau de Transport d’Électricité

Azpiri

Iñigo

Iberdrola

Baeza

Arturo

OPAL-RT Europe

Baudoin

Antoine

SCiBreak AB

Bernard

Pierre

Friends of the Supergrid

Bruzek

Christian-Eric

Nexans France

Burgos

Alexandra

Red Eléctrica de España

Casado Fulgueiras

Laura

Comillas Pontifical University

Ciapessoni

Emanuele

Ricerca sul Sistema Energetico

Cirio

Diego

Ricerca sul Sistema Energetico

Corcuera

Iñigo

Zabala Innovation Consulting
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Last Name

First name

Organisation

Coronado

Luis

Red Eléctrica de España

d'Arco

Salvatore

SINTEF Energy Research

Despouys

Olivier

Réseau de Transport d’Électricité

Dickie

Livia Mary

Statnett

Echavarren Cerezo

Francisco M.

Comillas Pontifical University

Fourtane

Susan

Youris

Fraguas Poole

Ricardo

Radio Internacional de España

García González

Javier

Comillas Pontifical University

Garcia Sánchez

Eduardo

Red Eléctrica de España

Garzi

Giovanni

Toshiba - TESS

Gaspari

Roberto

Nexans Norway

Gemelli

Gianluigi

Terna

Glasdam

Jakob

Energinet

Goffinet

Jean-François

Elia Engineering

González

Vicente

Red Eléctrica de España

Gopal

Harish Krishna

Enzen Spain

Granadino Goenechea

Ramón

Red Eléctrica de España

11

Madrid, Spain
December 2017

Last Name
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Organisation

Guarachi Quiñones

Isabel

Universidad Carlos III de Madrid

Gutman

Igor

STRI

Heredero

Cristina

Iberdrola

Hochberg

Michael

PA Consulting, ICAI School of Engineering

Houlden

Oliver

The Carbon Trust

Iliceto

Antonio

Terna

Jacyszyn Bachega

Renata

Toshiba - TESS

Jahn

Ilka

KTH Royal Institute of Technology

Johnson

Andrew

The Carbon Trust

Julliard

Bénédicte

Greenovate! Europe

Klaus

David

ASG Power Systems

Larsson

Tomas

ABB

Longas

Carmen

Red Eléctrica de España

Lorenzo

Miguel

Red Eléctrica de España

Martinez

Carlos

Gyro ApS

Marzinotto

Massimo

Terna

Mazzagatti

Valeria

Greenovate! Europe
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50Hertz / GridLab

Nemeth

Balint

BME VIKING

Normark

Bo

InnoEnergy

Omisakin

Segun

Stolead Consult

Parker

Max

University of Strathclyde

Peroni

Davide

De Angeli Prodotti

Pissinis

Guillaume

OPAL-RT Europe

Polovina

Dusko

University of Belgrade

Polovina

Mina

University of Belgrade

Previatello

Michele

De Angeli Prodotti

Raimondi

Silvia

youris.com

Rault

Pierre

Réseau de Transport d’Électricité

Renedo

Javier

Comillas Pontifical University

Rodríguez Herrerías

Pablo

Red Eléctrica de España

Ruddy

Jonathan

University College Dublin

Ruiz Lopez de
Torreayllon

Luis Eduardo

MINETAD

Sarti

Giacomo

De Angeli Prodotti
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Ingar
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Tixador

Pascal

Grenoble-INP

Tropeano

Matteo

Columbus Superconductors

Turrillas

David

Zabala Innovation Consulting
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Carlos

Cardiff University

Useros

Antonio

Red Eléctrica de España

Uwaerts

Michiel
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Statnett
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