PartnerS
Coordinator :

The BEST PATHS project will help to overcome the challenges
of integrating renewable energies into Europe’s energy mix.
With nearly 40 leading organisations from research, industry,
utilities, and transmission systems operators, the project aims
to develop novel network technologies to increase pan-European
transmission network capacity and electricity system flexibility.
The consortium brings together a multidisciplinary team from 11
countries : Belgium, Denmark, France, Germany, Hungary, Italy,
Norway, Spain, Sweden, Switzerland, and the United Kingdom.
The project unites expert partners around five large-scale
demonstrations to validate the technical feasibility, costs,

impacts and benefits of the tested grid technologies. The
focus of the demonstrations is to deliver solutions to allow for
transition from High Voltage Direct Current (HVDC) lines to HVDC
grids, to upgrade and repower existing Alternating Current (AC)
parts of the network, and to integrate superconducting high
power links within AC meshed networks.
The experimental results of BEST PATHS will be integrated
into European impact analyses to show the scalability of the
solutions, and will be made available as soon as 2018 to benefit
replication across the pan-European transmission network and
electricity market.

Vicente González López, Red Eléctrica de España, vgonzalez@ree.es
www.bestpaths-project.eu

TSO/Utilities :

Research Centres :

Red Eléctrica de España (Coordinator) (ES)
50Hertz Transmission (DE)
ELIA (BE)
Energinet.dk (DK)
Iberdrola (ES)
Mavir (HU)
RTE Réseau de Transport d’Electricité (FR)
Statnett (NO)
Terna Rete Italia (IT)

Bundesanstalt fuer Materialforschung und Pruefung (DE)
European Organization for Nuclear Research (CERN) (CH)
Fundacion Tecnalia Research & Innovation (ES)
Stri (SE)
Institute for Advanced Sustainability Studies (DE)
Ricerca sul Sistema Energetico (IT)
Sintef Energi (NO)

Industry :

By focusing on overcoming the barriers
that are hindering integration of electricity
generated from renewable sources into
the electricity system, best paths is
expected to contribute to increased
efficiency, flexibility, safety and quality
of the European electricity system,
notably within the context of a more
integrated European energy market.

ABB (SE)
Alstom Grid (UK)
Columbus Superconductors (IT)
De Angeli Prodotti (IT)
EFLA (NO)
Gamesa Electric (ES)
Nexans - France (FR), Norway (NO) & Deutschland (DE)
Siemens (DE)
Toshiba Transmission & Distribution Europe (IT)

Universities :
BME Viking Electrical Engineering Information Technology (HU)
Cardiff University (UK)
Centro de Investigacion de Recursos y Consumos Energeticos
(CIRCE) (ES)
Danmarks Tekniske Universitet (DK)
Ecole Centrale de Lille (FR)
Karlsruher Institut fuer Technologie (DE)
Regie Ecole Superieure de Physique et de Chimie Industrielle (FR)
Technische Universitaet Dresden (DE)
Universidad Politecnica De Madrid (ES)
Universidad Pontificia Comillas (ES)
University of Strathclyde (UK)

Horizontal Partner :
Greenovate! Europe (BE)

BEST PATHS stands for ‘’BEyond State-of-the-art Technologies for rePowering Ac corridors and multi-Terminal HVDC Systems’’. It is co-funded by the European
Commission under the Seventh Framework Programme for Research, Technological Development and Demonstration under the grant agreement no. 612748.
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LEADING THE WAY TO A MORE SUSTAINABLE
ENERGY SYSTEM

Transmission for sustainability

KEY CHALLENGES ON THE ROAD
TO DECARBONISATION OF THE EUROPEAN
ENERGY SECTOR
To establish a low-carbon economy and to keep
the global average temperature rise below 2°C,
industrialised countries have to reduce greenhouse
gas emission by up to 95% by 2050. Europe’s energy
sector is expected to make a major contribution
towards achieving these reductions and to become
the engine for a low-carbon economy.
The integration of decentralised renewable energy systems into
the power grid is one of the principal drivers for investments
in electricity infrastructure and offers many opportunities for
the reduction of grid loads and energy losses in transportation.
At the same time, grid operators and the electricity industry
are facing major challenges in implementing this complete
transformation of the way electricity is generated and
transmitted.

If not managed properly, this may lead to frequency and voltage
fluctuations, outages, and inefficiencies. Moreover, large
offshore wind farms are often located far away from the landbased grid and the energy generated needs to be transmitted
over considerable distances. This is putting pressure on the
transmission networks to transfer electricity from generation
sites to far away consumption sites while limiting energy losses.

3/ Upgrading of multiterminal
interconnectors

EUROPE- WIDE DEMONSTRATION OF NOVEL POWER ENGINEERING TECHNOLOGIES

1/ Offshore integration
The aim of this demonstration is to reduce the risks of HVDC links connecting offshore wind
farms, validate meshed HVDC grids with different Voltage Source Converter (VSC) technologies,
and foster new suppliers and sub-suppliers of HVDC technology. This is done by investigating the
interactions of the converters in the wind turbines and the HVDC converter, and by developing a
testing laboratory where different stakeholders can perform their studies in a real environment
with real measurements from converter equipment.

The demonstration aims at increasing line capacities through
repowering existing AC transmission corridors. The activities
will include repowering existing overhead transmission lines by
using HTLS conductors and insulated cross-arms, improving line
operation to maximise capacity, and live-line working.
Partners : 50 Hertz (Leader), BAM, BME Viking, EFLA, Elia,
Mavir, Statnett, STRI, TU Dresden.

Partners : TERNA (Leader), De Angeli, Nexans, RSE, Toshiba T&D EU.

CUMULATIVE WIND POWER
INSTALLATIONS IN THE EU (GW)
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2013

Onshore: 110,7 GW
Offshore: 6,6 GW

2020

Onshore: 169 GW
Offshore: 23,5 GW

HVDC
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http://www.ewea.org/fileadmin/files/library/publications/reports/EWEA-Wind-energy-scenarios-2020.pdf
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2/ Multivendor INTEROPERABILITY
The main focus of the demonstration is to develop standardized VSC solutions for multiterminal HVDC
grids. In order to achieve this, partners will test the performance of coupled VSC units from different
manufacturers to evaluate their interoperability in the multiterminal HVDC networks.
Partners : RTE (Leader), ABB, Alstom Grid, Ecole Centrale Lille, Elia, REE, Siemens, University of Strathclyde.
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The objective of the demonstration is to design, develop and
test new technological solutions that enable the upgrading
of multiterminal HVDC interconnectors. These technologies
include the multilevel VSC, Direct Current (DC) fault management,
submarine and land cables with Extruded Cross Linked
Polyethylene (XLPE) insulation, High Temperature Low Sag
(HTLS) conductors, and innovative DC insulators.

4/ Innovative repowering of
AC corridors

Partners : Iberdrola (Leader), Cardiff University, Energinet.dk, Gamesa Electric, RSE, SINTEF,
Tecnalia, University of Strathclyde.

By 2050, the majority of Europe’s electricity will come from
renewables and the continent’s transmission grids will need
to be geared to both transporting large quantities of offshore
wind-generated electricity and integrating it into micro-grids.
For electricity production, onshore and offshore wind power is
a key provider, which is projected to increase to over 190 GW of
installed capacity in the EU by 20201.
Wind energy by its nature is variable and has uneven geographical
distribution. Its variability inhibits the correct functioning of the
whole electricity supply grid - the more renewables are fed into
the grid, the more difficult the grid and its electrical properties
are to control and to operate efficiently.

DEMONSTRATIONS

5/ DC superconducting links
The partners will develop a new superconducting DC cable technology to enable the transmission of significantly more energy than in
any existing conventional system. This will be achieved by developing a new cable design relying on Magnesium Diboride (MgB2) wires
as superconducting current-carrying elements. It will lead to the first HVDC cable system demonstrator with a transmission capacity
of up to 3.2 GW.
Partners : Nexans (Leader), CERN, Columbus, ESPCI, IASS, KIT, RSE, RTE, UPM, TU Dresden.

