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A UNIQUE TESTING
FACILITY SERVING INDUSTRIAL
AND ACADEMIC RESEARCH
At the forefront of all major energy
challenges, EDF R&D has created
Concept Grid on its "Les Renardières"
site in the south of Paris. It is a unique
experimental platform to support and
anticipate the evolution of electrical
systems.
This set of facilities operates under medium and low
voltage and allows a wide range of experiments
making Concept Grid a first rate tool for preparing
tomorrow’s networks.
Its unique design places it mid-way between
laboratory tests and experiments in the field.
Concept Grid makes it possible to conduct, in
complete safety, complex testing campaigns that
would be impossible to perform on a real network.

A POWERHOUSE OF
EDF’S R&D EXPERTISE:

 Electrical equipment and renewable
energies (photovoltaic, wind power)
 Energy management and network
operation
 Information technologies
 Networked metering
 Domestic and industrial energy uses
 Electromobility and storage...

MULTIPLE KEY CAPABILITIES
A representative testing facility for real
distribution networks

An information system and a smart
grid-type communicating network

Concept Grid is a real «smart»
distribution network covering 3
hectares of EDF R&D’s Renardières site
(Seine et Marne).

The electrical network is doubled up
with a telecommunication network
using optical fibres, radio and power
line carriers (PLC) as well as an
information system that includes of
smart grid-type features.

A configurable resource
Concept Grid is a flexible tool.

It incorporates innovative testing
resources implemented specifically
to prepare for future developments
in electrical networks. In addition, its
connection to other testing laboratories
at EDF R&D’s Renardières site makes
the study of additional issues possible.
The Concept Grid distribution network
includes 3 km of medium voltage
network (20 kV) supplying 7 km of low
voltage network. Additional electrical
hardware – such as RLC banks (resistors
inductors capacitors), an amplifier and
a simulator – allow the characteristics
of larger size distribution networks
to be reproduced in a controlled
environment.
 Therefore, the RLC banks simulate
up to 120 km of additional medium
voltage lines;
 The power amplifier, combined
with the real time simulator, allows
scenarios of generation (up to 120 kVA)
or power consumption (60 kVA max) to
be created, and then to be physically
linked to the network Concept Grid.

A part of this network provides
control i.e. the management and the
supervision of Concept Grid from the
control station with:
 The feedback of information;
 The flow of commands;
 The automation of the protective
device coordination.

The elements making up Concept Grid
are supervised and controlled from the
control room.
A versatile tool for diversified testing
The multiple possible configurations
of Concept Grid open up an
extended field for experimentation.

The other part of the network is
dedicated to the transmission of
experimental data and to the remote
control of equipment located in the
houses using networked meters.
Linking the information system and
the telecommunications network to
the medium and low voltage network
makes Concept Grid a true smart
electrical network.
Cutting edge equipment

To make Concept Grid even more
representative of real distribution
networks, EDF has reproduced a
residential neighbourhood with 5
houses of 20m2, fitted with equipment
that is up-to-date or anticipates future
uses:
smart meters, remote controlled
household
appliances,
reversible
heat pumps, micro-wind turbines,
photovoltaic panels, terminals for
charging electric vehicles, storage
systems...
This residential neighbourhood of
sample homes brings together new
technologies in respect of renewable
energies, storage and electric mobility.

For example, it is possible to choose
the connection lengths (LV or MV),
the neutral point treatment, the level
of distributed generation, to create
disturbances on the network and to
maintain them, to utilise equipment
linked to new electricity uses (heat
pumps, photovoltaic panels, microturbines, etc). The flexibility of
electricity generation and consumption
is one of the core subjects addressed by
this network laboratory.

Concept Grid is equipped with ultra
modern hardware.
This includes:
 A control system compliant with the
new standards (IEC 61-850);
 A flexible high power electronic
source to inject or absorb disturbance,
controlled by a computer and linked to
a digital simulation (HIL – Hardware In
the Loop technology);
 Three different neutral point
treatments that can be selected
according to needs: two currently
implemented on French networks and a
very promising third, the active neutral.

These studies may involve the technical
field of networks with the issues
of automation, computer security,
integration of solar energy or storage.
They may also investigate consumer
applications by using heat pumps,
the charging of electric vehicles or
controlling demand.
Concept Grid therefore enables both
the testing of hardware and of service
provision.
An adaptive platform
Concept Grid has been designed to
integrate future developments and
transformations which make this
network laboratory an adaptive tool.
Thanks to interchangeable equipment
and the ability to host new
infrastructures, it can adapt to the
emerging requirements of intelligent
networks.
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CONCEPT GRID CONSISTS OF:
MAIN CIRCUITS to recreate an electrical network








3 km of MV overhead and underground lines (20 kV)
120 km of MV network simulated by resistors, inductors and capacitors
7 km of LV circuits
2 distribution substations (400 kVA)
3 neutral point treatments (20 kV) (resistance, Petersen coil, active)
1 motor-generator (50 kVA)
1 communication network by power line carrier, radio and optical
fibre (IEC 61850)

SOURCES to supply the grid with electricity






1 power transformer 63kV/20kV (20 MVA)
Photovoltaic panels (20 kVA)
2 micro-wind turbines
1 LV power amplifier (120 kVA generating)
Battery storage systems

LOADS to reproduce power consumption






1 office building (500 kVA)
5 sample houses fitted with electrical devices for domestic use (50 kVA)
Heat pumps (up to 50 kVA)
The charging terminals for electric vehicles (up to 100 kVA)
1 LV power amplifier (60 kVA receiving)

A CENTRE OPEN TO
EDF’S PARTNERS
Concept Grid is an advanced integration and investigation platform
powered by the skills and expertise of EDF’s R&D teams.
By relying both on long-term partnerships and more occasional
cooperation, Concept Grid is designed to become the privileged
environment for different stakeholders: universities, laboratories,
network managers, equipment suppliers and energy retailers.
Stakeholders who can, thanks to Concept Grid, prepare today the
electrical systems of tomorrow.

DO YOU HAVE NEW IDEAS,
PRODUCTS OR SYSTEMS YOU NEED TO TRY OUT?
Concept Grid is also an opportunity for partnerships!
Contact the team!

CONCEPT GRID
EDF R&D - Electrical Equipment Laboratory (LME)
Les Renardières, F - 77 818 France
Tel : +33 1 60 73 63 74 / Fax : +33 1 60 73 69 56
E-mail : retd-concept-grid@edf.fr

THE EDF GROUP
The EDF group, a leading player in the European energy market, is
active in all major electricity businesses: generation, transmission,
distribution, trading and sales of energy. Its ambition is to be the
benchmark electricity provider in tomorrow’s world.
The main missions of EDF Group’s Research and Development
Division are to contribute to improving the performance of the
operational units, to identify and to prepare growth drivers and
to anticipate the challenges and major issues of the 21st century.
The evolution towards «more intelligent» electrical systems is one
of the cornerstones of the transition towards a carbon-free energy
economy.
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