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PARTNERSHIP WITH ENTERPRISE
The Carnot M.I.N.E.S institute is built on its practice of partner-oriented research, aimed at enterprise and society.

It consolidates the research strength of 8 Graduate schools of engineering and Institutes of Technology: 6 Ecoles  
des Mines, Ecole polytechnique and ENSTA ParisTech. These research structures, a number of which are UMR CNRS, 
have in common their grounding with the ARMINES association to develop their research under contracts.

Thanks to its academic excellence and its ability to provide concrete and operable solutions to enterprise, the Carnot 
M.I.N.E.S institute sets itself apart with its regional presence, its scientific multidisciplinarity and its openness to strategic 
industrial sectors supporting innovation.

 MORE THAN 650 CONTRACTS ANNUALLY

€37m in partnership revenues on the social and economic stage

€21m in revenues related to direct contracts with enterprises

24%of direct contractual activity with Microenterprises,  
SMEs, and mid-market enterprises

1 300
TIER A SCIENTIFIC 

PUBLICATIONS PER YEAR

more than 300 partner enterprises

2,000 RESEARCH STAFF, INCLUDING:

665 professors-researchers

375 research engineers and technicians

840 doctoral candidates (including 170 CIFRE)

120 post-doctorates
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3 THEME-BASED FIELDS 

TO MEET SOCIO-ECONOMIC CHALLENGES

Ecological transition
Energy transition

Innovation processes

5 SCIENTIFIC EXPERTISE SECTORS:

Earth and environment sciences
Energy and process engineering

Material Sciences and engineering
Applied mathematics, computing, automation

Economy, management, society

40
RESEARCH CENTRES

Éditorial
Yannick Vimont, director of the Carnot M.I.N.E.S institute

“Industry 4.0”, “smart manufacturing”, “4th industrial revolution”: regardless of the name that 
we give it internationally, the transformation of industry under the influence of digital and 
new production technologies have profound economic, societal and environmental impacts.

At the national level, the “Industry of the future” programme, seen as a “4th industrial 
revolution”, aims at an up-market shift of French industry and its ability to make the best 

use of digital technologies (in particular data sciences, robotics, increased reality and the digital simulation 
of products, materials and procedures) and new manufacturing technologies (additive manufacturing) to 
transform its organisation modes, its strategies and its business models1. Figuratively, this can consist of 
producing small series at the price of big series, to transform fixed costs into variable costs, or even have 
a digital twin of a plant (“virtual plant”) next to this plant.

In this context, the Carnot M.I.N.E.S institute has thus launched three collaborative projects based on the 
additive manufacturing of ceramic materials, polymers and ceramic/metal composites.

In a new phase, the Carnot M.I.N.E.S institute aims to increase its leadership in the field of enterprise 
digital transformation by mobilising all of its skills in a research-development offering that capitalises 
the convergence of intensive calculation methods, digital simulation tools, data processing algorithms, 
human performance and organisation models.

Launched in September 2018, MINDS is a Carnot M.I.N.E.S institute project that consolidates teams from 
15 of its research centres based on a key challenge: to be equipped with modern IT tools for the digital 
transition of enterprise.

MINDS aims to create a digital platform for shared research and development by combining Digital Simulation 
and Artificial Intelligence to offer precise and global responses to the industrial world.

By creating a real scientific community on this subject, MINDS will lead to the acceleration of developments 
and the coupling of supercomputing and the science of data. 

1- Source: Thibaut Bidet-Mayer (2017), L’industrie du futur: une compétition mondiale, Paris: Presses des Mines.

CONTENTS

FROM RESEARCH  
TO INDUSTRIAL SUCCESS  

04

INNOVATIVE SOLUTIONS 04

A PARTNERSHIP CREATING  
VALUE FOR ENTERPRISE  

07

INNOVATION:  
A CULTURE, A BUSINESS   

08

LEADING-EDGE EQUIPMENT  
FOR LAST-GENERATION RESULTS    

08

THE DYNAMICS  
OF THE CARNOT SECTORS  

10

CARNOT MINES INSTITUTE, 
A PARTNER COMMITTED 
INTERNATIONALLY  

11

©
 M

IN
E

S
 P

ar
is

Te
ch

 -
 T

.V
ae

rm
an



04   L’INSTITUT CARNOT M.I.N.E.S EN 2018

379 PRIORITY 
PATENTS  

AND EXTENSIONS HELD  
IN PORTFOLIO IN 2018
(107 INVENTION DECLARATIONS)

THE PROVENCE MICROELECTRONICS 
CENTRE PREPARES THE STRETCHABLE 
AND FLEXIBLE ELECTRONICS  
OF TOMORROW
The “Flexible Electronics Department” (FEL) of the Provence 
Microelectronics Centre (Mines Saint-Etienne) has launched a 
technical challenge: to develop an imperceptible circuit integrated 
in textiles using a very thin substrate. This new “connected textile” 
brings with it revolutionary uses, particularly in the health sector 
by allowing closer patient monitoring. The FEL supports SMEs 
such as, for example, in the recording of precise electrocardiograms and other physiological parameters (temperature, respiration, etc.) used 
to analyse the risk of cardiovascular disease, and depending on medical opinion, in foreseeing problems and notifying the patient.

Contact: Marc Ramuz, Professor-Researcher at the Flexible Electronics Department (FEL) - marc.ramuz@mines-stetienne.fr

INNOVATIVE SOLUTIONS
In 2018, solutions that transform industry, the economy and society were developed by Carnot M.I.N.E.S 
research centres. Here is an overview.

THE O.I.E. CENTRE OPTIMISES 
SOLAR FORECASTING  
AND PHOTOVOLTAIC ENERGY 
PRODUCTION
The gradual dismantling of support structures for 
renewable energy is inciting producers to reduce 
the cost of photovoltaic kilowatt hours to make 
investments profitable and remain competitive. The 
Centre O.I.E. of MINES ParisTech offers a number of 
solutions to optimise photovoltaic production at the 
lowest cost. In this context, it has supported the SME 
Optimum Tracker in improving the performance of 
its sun tracking systems by exploring the use of the 

estimation and forecast of solar luminance using pyranometric sensors and hemispheric cameras. The objective: to optimise 
the orientation of photovoltaic panels. This intelligent tracking, called “Opti-SyControl”, has resulted in two patents

For more information: www.oie.mines-paristech.fr/Accueil

Contact: Philippe Blanc, “Renewable Energy Resources” Manager at the Centre O.I.E. at MINES ParisTechh 
philippe.blanc@mines-paristech.fr

NEW XENON “SERVICE STATIONS” 
EMERGING IN THE HEALTH  
AND BASIC RESEARCH FIELDS
Atlantique IMT Subatech laboratory perfected a new 
cryogenic reservoir concept (ReStoX) to store, distribute 
and recover large amounts of the rarest gas on earth: xenon. 
This new “service-station” concept is now emerging in very 
different fields. Liquid xenon is an essential element of basic 
components like the research of dark matter, but it is also at 
the heart of new leading-edge technologies with respect to 
medical imagery. This is a convergence of applications that 
is reflected in a significant increase in the need for xenon.

Contact: Dominique Thers, Professor-Researcher  
at the Subatech Department, Xenon Team Manager 
dominique.thers@subatech.in2p3.fr

FROM RESEARCH TO INDUSTRIAL SUCCESS
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WITH CHARPURGAS, CARNOT MINES 
IMPROVES THE EFFICIENCY  
OF BIOMASS PYROLYSIS
Biomass pyrolysis generates various compounds such as non-
condensable gases, pyrolytic oils and chars (solid residues of pyrolysis), 
containing a high content of minerals and metals. The gaseous phase 
recovered, called syngas, becomes, after any required conditioning, 
an energy carrier directly usable in a boiler, an internal combustion 
engine, or, for very specific gas qualities, is transformed into liquid fuel. 
Syngas, regardless of its application, must be of a certain quality. Thus, 
the concentration of tars, certain gases (NH3, H2S) and particulate 
emissions must be controlled. One of the obstacles associated with 
the growth of this sector is the lack of innovative solutions for the 
use of char, which improves the global energy and economic yield of 
processes. Indeed, char represents 15 to 30% in initial biomass mass 
and 25% of useable energy is concentrated here. The Charpurgas 
objective is to study the most promising ways to create greater 
value as a catalytic reactor for the purification of syngas and develop 
processes and functionalisation technologies for these products to 
make substitution reactor agents of them. Thus, the Carnot laboratories 
have brought together skills provided by RAPSODEE (Albi), GEPEA 
(Nantes) and the Centre des Matériaux (Paris) to conduct a multi-scale 
study of procedures for the recovery of char for syngas cleaning. This 
project actively involves a number of industrial partners.

Contacts: Audrey Villot, Professor-Researcher at  
the Department of Energy Systems and the Environment  
audrey.villot@imt-atlantique.fr and  
Claire Gerente, Professor-Researcher at the Department of Energy 
Systems and the Environment - claire.gerente@imt-atlantique.fr

NEW ADVANCES IN “SMALL DATA” THANKS  
TO THE OQUAIDO CHAIR 
The OQUAIDO Research Chair in applied mathematics held at Mines Saint-Etienne is particularly active 
in the “small data” field which consists of extracting a maximum of data information available in small 
quantities and transforming it into statistical models. In 2018, a number of scientific publications revealed 
large obstacles with respect to modelling, optimising and inverting costly functions. Thanks to the results 
obtained, a number of ambitious industrial case-tests were performed: a nuclear engineering problem 
with a qualitative variable with more than 90 levels (atomic number) and an automobile pollution 
problem taking into account the uncertainty of driving cycles. The Chair will continue this momentum 
in 2019. Meetings are already planned in Cadarache, Toulouse and Saint-Etienne to meet the increasing 
needs of “small data”.

For more information: http://chaire-mathematiques-appliquees.emse.fr/

Contact: Olivier Roustant and Rodolphe Le Riche, Professors-Researchers for the OQUAIDO Chair 
olivier.roustant@mines-stetienne.fr; rodolphe.leriche@mines-stetienne.fr

RESTABLE, A “LARGE-SCALE” FRENCH-GERMAN DEMONSTRATOR  
WITH STRATEGIC EUROPEAN IMPLICATIONS
Ending in 2018, the Restable objective was to develop and test innovative tools allowing renewable centres to contribute 
to the stability of the electrical system while reaping economic benefits, rather than to continue to be seen as a “problem” 
or a “burden”.
The PERSEE Centre developed four innovative solutions addressing critical technological obstacles: highly reliable (0.1%) 
production forecasts; a control system for a virtual international power plant and an advanced reserve dispatch tool. Restable 
also led to the implementation of a demonstrator made up of a virtual power station comprising 17 renewable power, 
wind and solar plants, distributed both in France and in Germany, for a total power of more than 270MW. This impressive 
demonstration result was possible thanks to the active participation of a number of renewable producers including Engie 
and the CNR and wind producers such as Enercon.

Contacts: Georges Kariniotakis, ERSEI Group Manager  - georges.kariniotakis@mines-paristech.fr and Andréa Michiorri, 
Professor-Researcher, Renewable Energy Specialised Master’s Manager - andrea.michiorri@mines-paristech.fr

To meet the needs of enterprise,  
the Carnot MINES Institute capitalises  
on its project engineering know-how  

and its operational flexibility:

A WIDE VARIETY  
OF COLLABORATIVE FORMATS

Framework contracts 
Direct research and study contracts
Sponsorship chairs, industrial chairs

Collaborative research projects
Technical services/expertise contracts

Operational licenses
Ongoing training

Theme-based industrial days

ADAPTED MEANS
Researchers made available

Recruitment of doctoral candidates
Scientific expertise

Technological platforms

A PERSONALISED 
COLLABORATION
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WITH THE HUT PROJECT, IMT MINES ALES STUDIES DIGITAL  
USES IN THE CONNECTED HABITAT
The HUT (HUman at home projecT) project is 
an interdisciplinary project led by a consortium 
of research laboratories, enterprises and 
institutions from Languedoc-Roussillon. Its goal 
is to study digital uses in the connected habitat 
of tomorrow and assesses their impact on well-
being. An apartment-observatory, equipped 
with some 60 sensors, was set up to gather 
the data generated by the daily activity of two 
occupants for a period of one year.

The KID and ISOE teams from the LGI2P at IMT 
Mines Alès are participating in the engineering 
of the apartment-observatory (development of 
the IT system used to collect and use the data) 
and in a first set of multi-disciplinary research projects: perceived value of connected objects layout (software 
engineering/marketing), at-home locomotor behaviour (data mining/movement sciences) and an ongoing analysis 
of movement (image/movement sciences).

Contact: Pierre-Michel Riccio, Professor, Operational Manager of the LGI2P Research Centre 
pierre-michel.riccio@mines-ales.fr

WITH DOSSARD, THE AGIRE LABORATORY  
AT IMT MINES ALBI HELPS COMPANIES PRODUCING  
GOODS OR SERVICES TO RESOLVE THEIR MALFUNCTIONS
The challenge of the Dossard project is to develop an innovative identification and characterisation approach 
for enterprises producing goods or services leading to a rapid assessment of the situation and to define an 
operational progress plan. This process consists of using the so-called “logical tree” approach of the Theory 
of Constraints developed by Smith (1999) and Dettmer (2007) who hypothesise that the non-performance of 
enterprises producing goods or services is due to conflicts within the enterprise (for example, producing large 
batch sizes to minimise production costs versus producing small batches to improve the quality of client service).
Today, this method has proven itself on an operational level and is used for making pertinent diagnostics but it 
requires in-depth business expertise and is extremely time-consuming which considerably limits its use. The aim 
of the Dossard project is to “democratise” this method by developing 
an unsupervised artificial intelligence tool, based on semantic 
reconciliation engines and constraint programming, capable of allowing 
as many people as possible to access the power of this mechanic. In 
the framework of this research project and with a view to playing its 
role as an industrial transposition tool, AGIRE is working in partnership 
with the Iterop company.

Contact: Matthieu Lauras, Manager of the AGIRE Common 
Laboratory, Assistant Director of the Centre of Industrial 
Engineering - matthieu.lauras@mines-albi.fr

THE CARNOT M.I.N.E.S RESEARCH 
CENTRES OFFER INNOVATIVE 
SOLUTIONS FOR THE HYDROGEN 
SECTOR

At a time when territorial authorities want to take control of 
growth in the hydrogen industry via numerous demonstration 

projects, Carnot M.I.N.E.S is conducting a number of research 
works covering the entire value chain: an analysis of production 

and purification processes, storage solutions (reservoirs under pressure, salt 
caverns, the development of porous or metallic materials, methanation and 
Power-to-Gas processes, etc.) and the development of materials and processes 
required for its use (electrode, electrolyte, cooling, etc.).

The investment of the teams was rewarded in 2018 with a number of successes 
relating to the latest calls for proposals (regions, Ademe, ANR, H2020) 
conducted in collaboration with industrial partners (Symbio or Areva H2Gen 
in particular). As such, we mention for example the development of new 
materials for combustible batteries (Pretzel/H2020-2018 or Moise/ANR-
2018) and for storage (Citeph-20/Citeph-2018).

Contact: Christian Beauger, Head of the Matpro Group 
christian.beauger@mines-paristech.fr

AT MINES SAINT-ETIENNE, INNOVATIONS IN 
NOX SENSORS AND HYDROCARBONS

The Mines Saint-Etienne (SPIN 
centre and Georges Friedel labo-
ratory) “Sensors” team is deve-
loping gas (NOx, hydrocarbons) 
and particle sensors for applica-
tions for severe environments: 
vehicle exhausts, gas burners, 
etc. These sensors are based on 
ceramic structures that can sup-

port operating temperatures in the order of 700°C and are developed using 
screen-printing technology, easily transferrable to industrial production.
NOx sensors are developed using an electrochemical principle: a yttriee 
zirconate-based electrolyte (YSZ) is associated with electrode materials 
with different catalytic properties that can be polarised to reach the desired 
target gas selectivities. A porous filter activated catalytically is placed in 
the sensitive element to protect it from exhaust projections to strengthen 
the selectivity.

Contact: Jean-Paul Viricelle, Professor-Researcher,  
Director of the Georges Friedel Laboratory - viricelle@emse.fr



L’INSTITUT CARNOT M.I.N.E.S EN 2018   07

WITH MOSAIC, THE PERSEE CENTRE SIMULATES 
ELECTRONIC CONSUMPTION FOR ENEDIS 
The PERSEE centre at MINES ParisTech is developing simulation models for hourly electric 
consumption for Enedis. These new models are essential for managing the electricity 
distribution network because they lead to a better understanding and simulate future 
constraints caused by new developments in energy transition. This work is based on a 
knowledge of the Enedis operating mode, on a physical modelling of the dynamic of the 
different ways that we are using electricity as well on the statistical use of large amounts 
of data. Originating from a number of sources, this data is used to describe clients, their consumption, their habits as well as the 
buildings in a completely automatic way throughout France with a high level of accuracy. In 2018, simulation models were integrated 
in the Enedis IT system and used in the territory by engineers of regional antennas in the framework of exchanges with licensing 
authorities on network changes in the real context of energy transition. 

Contacts: Robin Girard, Professor-Researcher, Group ERSEI  - robin.girard@mines-paristech.frCOLLABORATION AT THE SERVICE 
OF AIR QUALITY BETWEEN  
THE SAGE LABORATORY  
AND TERA ENVIRONMENT
For the past number of years, the Sciences de l’Atmosphère 
et Génie de l’Environnement (Atmospheric sciences and 
environment engineering – SAGE) laboratory at IMT Lille 
Douai has supported air quality industrial companies in 
developing and improving their monitoring techniques 
and associated measurements.
A particularly close and monitored collaboration was 
established with the TERA Environnement enterprise, in 
particular based on four industrial theses (CIFRE, ANRT) of 
which the last ended in 2018 with the development of a new 
sampling support for odorous sulphur compounds present 
in air. The latter was also subject to a patent providing a 
strategic advancement for enterprise in giving the most 
accurate results to the main stakeholders concerned such 
as water treatment plant monitoring committees.

Contact: Sabine Crunaire, Professor-Researcher 
sabine.crunaire@imt-lille-douai.fr

A PARTNERSHIP CREATING VALUE  
FOR ENTERPRISE
The Carnot M.I.N.E.S institute places partnership research at the centre of its daily activities. Based on a daily 
relationship and responsive to their needs, Carnot M.I.N.E.S accelerates the transfer of the best knowledge  
and technologies from public research to the service of innovation for enterprises and communities.

FROM RESEARCH TO INDUSTRIAL SUCCESS

HOMESKIN, A PROJECT DEDICATED TO THERMAL SUPERINSULATING
Coordinated by the Enersens company, long-time partner of the PERSEE centre, Homeskin is a research and development study for composite 
superinsulating materials based on silica aerogel and a fibrous mat. These materials, from the family of aerogel blankets, are obtained via an 

electromagnetic drying process in ambient conditions. Thanks to their low 
level of thermal conductivity and their reinforced mechanical properties, 
they hold great promise for thermal insulation, particularly for achieving 
thin insulations.
The results obtained by PERSEE in the context of Kévin Nocentini’s hypothesis 
have highlighted an aerogel blanket with remarkable thermal, hygric and 
mechanical properties. In addition, a link between the morphological 
parameters (density, pore size, etc.) and the effective thermal conductivity 
of the material in relation with the influence of the outside environment 
(humidity, temperature, pressure) was established. Last but not least, 
digital simulations showed that the thermal renovation of buildings badly 
insulated by aerogel blankets significantly reduced heating requirements 
for all European climates.

Contact: Arnaud Rigacci, Director of the PERSEE Centre, MATPRO Group 
arnaud.rigacci@mines-paristech.fr
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LEADING-EDGE EQUIPMENT 
FOR LAST-GENERATION 
RESULTS
Today, enterprises face challenges and knowledge that are constantly changing.  
To best support enterprise, Carnot M.I.N.E.S is continuously innovating and acquiring  
the best equipment.

FIGHT FORGERIES MORE EFFECTIVELY THANKS  
TO THE NEW IMT ALES PLATFORM 
With the Counterfeiting platform, the RIME (Research on Interactions of Materials with their 
Environment) hub at the C2MA research centre at IMT Mines Ales developed a suite of high-
performance analytical equipment (element analysis, micro-etching etc) that reveals sensory 
signatures left by materials, especially those used in the making of luxury goods and products. 
These new non-invasive techniques represent a real step forward in distinguishing counterfeits 
from authentic products in a sector that is heavily impacted by these issues.

Contact: Hélène Garay, Professor-Researcher at the Advanced Polymer Materials hub 
helene.garay@mines-ales.fr

ENSTA PARISTECH REINFORCES ITS 
EQUIPMENT TO PRODUCE GREEN 
HYDROGEN
Within the framework of producing hydrogen by the 
thermal decomposition of biomass, ENSTA ParisTech 
has recently acquired a new experimental device which 
updates the existing hydrogen platform and strengthens 
green hydrogen production. This device consists of 
a CDS 6200 pyrolyser that allows operation at high 
temperatures (1,600°C with a start ramp for heat in pulse 
mode of the order of 20,000 C s-1) and is coupled with 
a thermal conductivity detector (Varian) for the analysis 
of permanent gases such as hydrogen.

Contacts: Professor Johnny Deschamps,  
johnny.deschamps@ensta-paristech.fr  
and Professor Laurent Catoire  
laurent.catoire@ensta-paristech.fr

INNOVATION: A CULTURE, A BUSINESS
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INVENTING THE MANUFACTURING PROCESSES 
OF TOMORROW USING THE POPCOM PLATFORM
Structural composites, which are made up of polymers reinforced with 
continuous fibres, are innovative materials that notably meet the need to 
making vehicles lighter while guaranteeing performance, reliability, safety 
and comfort.
The POPCOM platform (optimisation platform for new composites processes) 
addresses “medium/large series” standard transport sector applications, 
through the development of fabrication technologies for structural pieces 
made of composites with textile strengthening that will be able to meet 
the demands in this industry in cost, high production rate and recycling.
Housed in the 7,500 m2 premises of the Plastics and Composites technological 
platform at IMT Lille Douai, POPCOM simultaneously develops advanced 
processes for the manufacture of high-performance composites and digital 
modelling tools, as well as characterisation methods to build an integrated 
design/manufacturing/monitoring chain for understanding, modelling, 
simulating and controlling the manufacture and the operational behaviour 
of structural parts made of high-performance composites.

Contact: Patricia Krawczak, Professor, Director of the Technology 
Department of Polymers and Composites and Mechanical Engineering 
patricia.krawczak@imt-lille-douai.fr

WITH MINDS, CARNOT M.I.N.E.S. IS ACCELERATING 
COLLECTIVELY IN PREDICTIVE SCIENCES  
TO SERVE INDUSTRY
To meet the challenges of digital transformation in industry, Carnot M.I.N.E.S. piloted and 
funded by up to €1.2 M one of the most ambitious research projects in predictive sciences: the 
MINDS project (Mines Initiative for Numeric and Data Science). This project brings together 15 
research centres from all the schools that make up the Carnot M.I.N.E.S institute and combines 
the know-how of a unique scientific community.
By creating a digital R&D platform based on merging the power of intense calculation and the 
latest advances in data science, MINDS is accelerating the convergence of digital simulation 
and artificial intelligence. Three years from now, the project aims to have met all current and 
future needs arising from industry, to continue to provide the most detailed and complete 
responses to industry.

Contact: Elie Hachem, Professor, Computational Mechanics and Physics Group Leader 
(Computing & Fluids at CEMEF) - elie.hachem@mines-paristech.fr
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THE DYNAMICS OF THE CARNOT SECTORS
The strength of the Carnot network notably lies in its capacity to collectively meet the needs of enterprise. To facilitate the access  
of SMEs and mid-market enterprises from the same activity sector (fashion & luxury, aeronautics, energy, mining, etc) for innovation  
and the best R&D skills throughout France, the Carnots were organised into Carnot “Sector Actions”.

WITH THE IDFI WORKSHOPS,  
CARATS MOBILISES TO SERVE INNOVATION  
IN THE FASHION AND LUXURY SECTOR

Fashion and luxury com-
prise major economic 
sectors in France that 
contribute to the wor-
ldwide dissemination of 
French know-how. Despite 
undeniable advantages, 
stakeholders in fashion 
and luxury must develop 
new capacities for inno-
vation to confront current 
challenges in digitisation, 
sustainable development, 
additive manufacturing 
and preserving know-how.
To support them in these 
new challenges, in 2018, 
CARATS organised a 
series of collaborative 

workshops with a novel concept – the “Innovative Design for Fashion Industry” 
(IDFI) workshops to address the four innovation challenges facing the sector: 
sustainable development, the client experience, the business model and 
preserving know-how. By bringing together a hundred-odd industries in 
fashion and luxury (major brands, SMEs, mid-market enterprises, start-
ups and professional associations) and researchers (science of materials, 
applied mathematics, human and social sciences etc), these workshops 
helped illustrate the challenges and opportunities in these four fields, while 
contributing to new innovation dynamics for the whole sector.
IDFI workshops are an initiative of the CARATS network (Carnot M.I.N.E.S 
Institute, Carnot Engineering@Lyon & Carnot MICA Institute) facilitated by 
Scientific Management Center (CGS Mines ParisTech) in partnership with 
Modelab media and with the financial support of DEFI Mode.

To learn more: www.carats-innovation.com

INNOVATION: A CULTURE, A BUSINESS

JEANNE GALIBER D’AUQUE, RESPONSIBLE FOR THE 
INNOVATION INTERFACE FOR THE ENERGICS SECTOR ACTION

What does your role consist of in the EnergICs sector?
“My activity consists of promoting the skills of the 50 technology platforms of the research centres 
associated with EnergICs by attending meetings of enterprises in the eco-energies sector. My role 
is to determine the needs of these start-ups, SMEs and mid-market enterprises that have an interest 
in innovation but do not yet understand public research offers. By taking the time to listen to them 
and understand their innovation needs, I am able to put them in touch with the pertinent research 
teams and technology platforms. The main challenge is maximising accessibility and encouraging 
partnership research activities in France.”

You are based at IMT Mines Albi in Occitanie region. How does the sector work  
on a regional level?
EnergICs has five innovation interface managers located throughout France to be as close as possible 
to the largest number of enterprises and their realities.  We are thus able to put them in touch 
with the expert who, regardless of where he/she is in France, will be able to understand their 
technological challenge. It is an undeniable advantage! Our local presence is an additional advantage 
as it helps ensure a real local interface for industry. This synergy 
between Carnot sector members and our detailed knowledge of the 
different offers and platforms available means we can exchange and 
respond to the R&D work opportunities detected within the SMEs 
and microenterprises of our respective territories on a daily basis.

How is the sector integrated in support devices  
for innovation?
“SMEs and mid-market enterprises often only have a very limited 
knowledge of the supports available to help them innovate. My role 
is also to put them in touch with regional and national innovation 
agencies or entities such as BPI France that have the financial 
leverage to facilitate access to innovation.”»

To learn more: http://energics.eu/Pages/Accueil.aspx

IN HER OWN WORDS…
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CARNOT M.I.N.E.S INSTITUTE, A PARTNER 
COMMITTED INTERNATIONALLY
Carnot M.I.N.E.S continues its European and international commitment both within transnational institutional 
networks and in the support of enterprises in their international innovation strategies.

SENSIBLE, A STEP  
FURTHER TOWARDS  
THE “CONSOMMACTORS”  
OF THE ELECTRIC SYSTEM
In 2018, the European project Sensible came to an 
end. It was financed via the “Scientific Management 
Center (CGS Mines ParisTech)” and was made up 
of 15 partners from 6 European countries including 
industrial “giants” like Siemens and EDP. Its objective: to show the efficiency of innovative solutions for 
the energy management of a community of electrical energy producers-consumers with a spotlight 
on storage. The PERSEE centre at MINES ParisTech has developed accurate forecasts for electrical 
demand and photovoltaic production on an individual scale. Sensible has also led to testing of a 
management tool for the flexibility of distributed batteries able to provide different services to habitants, 
to the distribution and transmission network and to the electricity provider. This project has led to 
demonstration operations in three large cities: Nottingham, Nuremberg and Evora, where hundreds of 
clients are involved in these full-scale tests.

Contact: Georges Kariniotakis, ERSE Group Manager - georges.kariniotakis@mines-paristech.fr  
and Andréa Michiorri, Manager of the Renewed Energy Specialised Masters  
andrea.michiorri@mines-paristech.fr

ACTIVE PARTICIPATION IN NETWORKS PROMOTING 
PARTNERSHIP RESEARCH INTERNATIONALLY
Within the context of its international activities, Carnot M.I.N.E.S participates notably in two 
networks:
•  The working group of the internationally-dedicated Association for Carnot Institutes, a 

development engine for R&D partners of the international network (supported by Business 
France, canvassing, trade shows, feedback, etc.);

•  The network for National Points of Contact within the framework of the “Horizon 2020” 
European programme, in particular via its involvement within a National Point of Contact 
dedicated to SMEs under the responsibility of the Ministry for Higher Education, Research 
and Innovation.

Contact: Pascal Formisyn, Assistant Director for Research and Innovation  
at Mines Saint-Étienne – formisyn@emse.fr

THANKS TO THE PERSEE CENTRE, THE AMERICAN 
ENTERPRISE MONOLITH MATERIALS IS DEVELOPING  
THE PRODUCTION OF CARBON BLACK AND HYDROGEN
Against a backdrop of depleting fossil resources and climate change, hydrogen is an energy 
carrier that could play a major role in the future energy mix. Unfortunately, while its combustion/
oxidation is completely clean, this is not the case with its production which generates on 
average on the global level 9.5 tonnes of CO2 per tonne of hydrogen. Water electrolysis, the 
most researched approach, is highly energy-consuming and requires in practice between 48 
to 72 kWh per kilo of hydrogen.
Research dealing with a breaking approach called the “grey method” concerns, in the PERSEE 
centre, the direct decarbonation of methane (DMS) using plasma which aims to fracture the 
methane (CH4) at a very high temperature in an entrained-flow reactor via powdered carbon 
and highly pure hydrogen co-synthesis without direct CO2 emissions. It was in this context 
that PERSEE acquired, in 2018, a highly-performant nanoparticle inline filtering device which 
is used to considerably extend the operating range of the plasma device which guaranteeing 
a very high level of safety for people and goods.
A process resulting from this research for the production of carbon black (CB) is currently in 
the development phase in the United States by Monolith Materials. After a first demonstration 
pilot in the heart of Silicon Valley, a first industrial unit is under construction in Nebraska. 
The hydrogen product will replace an existing carbon central unit. In parallel, PERSEE and 

Monolith Materials are working on 
the optimisation and “adjustment” 
of the process to produce all carbon 
black grades existing on the market.

Contact: Laurent Fulcheri, 
Research Director  
and “Energy and Processes” 
Manager of the PERSEE  
Centre at MINES ParisTechh 
laurent.fulcheri@mines-paristech.fr

INNOVATION: A CULTURE, A BUSINESS



GOVERNANCE

Director
Yannick Vimont

Operational Director
Agnès Laboudigue

Assistant Directors
David Delafosse 
Éric Weiland

Administrative and financial manager
Anne Piant

ARE YOU INTERESTED  
IN WORKING WITH THE CARNOT 
M.I.N.E.S INSTITUTE?

  +33 1 40 51 92 19

  contact@carnot-mines.eu

  @carnotmines

  www.carnot-mines.eu
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MINES PARISTECH  
(PARIS, PALAISEAU, ÉVRY, 
FONTAINEBLEAU)
• Geosciences

• Materials science

• Energy efficiency of systems

• Thermodynamics of processes

• IT research

• Mathematics morphology

• Robotics

• Automation and systems

• Industrial economy

• Scientific management

• Sociology of innovation

MINES SAINT-ÉTIENNE
(SAINT-ÉTIENNE, GARDANNE)
•  Centre for chemical engineering

•  Materials science  
and mechanical engineering

•  Centre for Biomedical  
and Healthcare Engineering

•  Centre of Microelectronics  
in Provence

• Henri Fayol Institute

MINES PARISTECH  
(SOPHIA-ANTIPOLIS)
•  Observation, impact, energy

•  Processes, renewable energy 
and energy systems

•  Shaping of materials

•  Applied mathematics

•  Research on risks and crises

IMT MINES ALÈS (ALÈS, MONTPELLIER, PAU)
•  Industrial environment, risks and crises

•  Materials and civil engineering

•  Information technology, artificial intelligence 
and system engineering 

IMT MINES ALBI
• RAPSODEE

• Clément Ader Institute – Albi

• Industrial engineering centre

ENSTA PARISTECH
•  Department of Chemistry  

and Chemical Engineering

ÉCOLE POLYTECHNIQUE
•  Solid mechanics laboratory

•  Management research centre

IMT ATLANTIQUE
•  Energy systems and the 

environment

•  Subatech

•  Automation and production 
engineering and information 
technology

•  Economy and management

The Carnot M.I.N.E.S Research Centre, a number of which are UMR CNRS, have in common their grounding with the ARMINES association to develop their research under contracts.

IMT LILLE DOUAI
•   Atmospheric science and environmental engineering

•   Civil and environmental engineering

•   Industrial energy

•   Polymer and composite technology and mechanical 
engineering

•   Computer science and automation




