
INSTITUT IONS - EDUCATION & TRAINNING

1

MASTERS OF SCIENCE 
IN NUCLEAR ENERGY

FRENCH INTERNATIONAL DEGREE PROGRAMMES

TAUGHT IN ENGLISH





MASTERS OF SCIENCEPROGRAMMES INNUCLEARENERGY

French International DegreeProgrammes
Taught in English

1

rance has a wide variety of academicprogrammesfor
students interested in a career in the nuclear sector.
Thereare a numberof nucleardegreestaught in English.
Out of the 50 mastersand nuclearengineeringdegrees
offered in Frenchuniversities and engineeringschools,
11 nuclear degrees are fully taught in English and
especiallydesignedfor international students. These11
academicprogrammesare highlighted in this brochure
covering all the fields required for the nuclear energy
sector: civil engineering,nuclear plant design,reactor
physics& engineering, operation, fuel cycle,materials
science,wastemanagement,and decommissioning. For
each curriculum, the volume of credit courses is
indicated. If interested in enrolling in one of these
programmes, pleasecontactthe correspondingacademic
institution for further information and send in your
application.

F

I2ENõSMISSION: COORDINATING THE FRENCH
OFFERIN NUCLEARHUMAN CAPACITYBUILDING

The International Institute of Nuclear Energy (I2EN) represents Franceõsnuclear

stakeholders, government agencies,industry, R&D, and academiainternationally and

coordinates all stakeholders to provide comprehensiveand customized solutions to

embarking,operatingandexpanding countries. By bringingall thesestakeholderstogether

(14 partners & 37 associatemembers), the I2EN servesas a singlepoint of contact for

countrieswishingto developtheir nuclear workforce andto benefitfrom Frenchexpertise.



3MASTER OF SCIENCE IN NUCLEAR ENERGY (MNE)

Teaching institutions: CEA/INSTN,CentraleSupélec,

Chimie ParisTech, Ecole des PontsParisTech,  

ENSTA ParisTech, Université ParisSaclay

Degree awarded by: Paris-SaclayUniversity

City: Paris-SaclayCampus

Contact: Dr. Gaël SATTONNAY & Dr. Anne-LiseGLOANEC

+33 1 64 46 83 04 +33 1 69 31 9750

gael.sattonnay@universite-paris-saclay.fr& anne-lise.gloanec@ensta-paristech.fr

Website: https://www.universite-paris-saclay.fr/en/formation/master/nuclear-energy

https://i2en.fr/en/fiche-formation/major-fuel-cycle-mne-fc/

The Master in Nuclear Energy coversall subjectareasrequiredfor

nuclear energy professionals. The first year provides a broad

education ranging from the essentialscientific and technological

aspectsto the physicalandchemicalaspectsof nuclearenergy. During

the secondyear,studentschooseone of five possibletracks: fuel

cycle,decommissioningand waste management,nuclearplant &

design,reactorphysicsandengineering,or operations.

MASTER IN NUCLEAR ENERGY (MNE)

Year1 Year2

Industr y and R&D contributors : Andra, EDF, CEA, Framatome, Orano

TRAINING CONTENT (CU & 

corresponding number of credits)
Physics Chemistry DWM FC NPD NRPE OP

Mathematics, physics and chemistry 9 13

Nuclear physics and material radiation 

interaction
7 7 2 2 4

Radiation protection 3 3 3 3 3

Thermodynamics 3 3

Radiochemistry, analysis, radioelements 2 2

General course on nuclear energy, reactor 

services,  front-end & back-end cycle
6 3 6 9 6 6 6

Reactor physics, neutronics 2 2 3 12 3

Reactor physics, thermal hydraulics 4 4 8 4

Computing codes and simulation 2 2 5 3 3

Reactor design 5

Operation and maintenance of nuclear 

facilities 7

Reactor systems and equipment 4

Reactor safety and regulation 3 3 3 3 3 12

Risk management 4 4 4 4

Measurement and instrumentation, control 

systems 2 1,5

Seismic and earthquake engineering 2

Molten salt chemistry and cooling 3

Fuel cycle processes 7 4

Waste management 4 7

Dismantling & decommissionning 9

Materials, concrete and corrosion 5 4 5 4

Project management & strategy 3 3 5

Economics of the energy sector 3 3

Energy transistion 2 2 2 2 2

English and foreign languages 2 2

Internship 9 9 18 18 18 18 18

TOTAL NUMBER OF CREDITS 60 60 61 60 62 60 61

YEAR 1 YEAR 2
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Teaching institutions: Grenoble INP ðPhelma &CEA/INSTN

Industry andR&D contributors : EDF &CEA

Degree awarded by: Grenoble INP ðPhelma

Locati on: Grenoble

Contact:

We bsite:

Dr. LucSALVO &

+334 76826379

Dr. ÉmilieFERRIÉ

+334 76826341

The Master in Materials Science for Nuclear Energy covers the metallurgical,physicaland chemicalaspectsof the agingof

irradiatedmaterials. The core coursesprovidestudentswith the fundamentalsto understandthe behaviourof materialsin a nuclear

environmentwith experiencefeedbackfrom the nuclearindustry. Two on-site coursestake placeat EDFõsR&D Material Ageing

Institute (2 weeks) and at the CEA-Cadarachecentre (three weeks). They focus on the technologicalaspectsof PWR structural

componentsandon nuclearfuels. Thismasterõsdegreeis meantfor engineerswho wish to pursuea careerin the industry,R&D,or in

safetyorganizations.

TRAINING CONTENT (CU & corresponding number of credits)

General information on nuclear energy, reactor services, front-end & back-endcycle

Year 2

1

Reactor physics, thermalhydraulics 0.5

Computing codes andsimulation 6.5

Reactordesign 1.5

Operation of nuclearfacilities 0.5

Civil engineering in nuclearenergy 1

Fuel cycle,methodology

Fuel cycle,processes

0.8

0.8

Political economics of the energysector 1

Definition, properties, manufacturing materials (structure, fuel, matrices,containers) 3.3

Physical chemistry of radiation damage inmaterials 3.8

Ageing in nuclear environment, multi constraints 3.3

4
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Internship 30

MASTER IN MATERIALS SCIENCE

FOR NUCLEAR ENERGY(MANUEN)
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http://phelma.grenoble-inp.fr/en/studies/master-material-science-for-nuclear-energy-manuen 

https://i2en.fr/en/fiche-formation/major-materials-science-for-nuclear-energy-manuen/

respmanuen@phelma.grenoble-inp.fr, luc.salvo@simap.grenoble-inp.fr& emilie.ferrie@phelma.grenoble-inp.fr

Personal project of studies (excludinginternship)

English & foreignlanguages
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Training content (CU and corresponding number of credits)

Physics of ionizingradiations 4 4

Detection of ionizingradiations 3 3

Integrated scientificproject 3 3

Measurement and dataanalysis 3 3

Project management 3 3

Energy mix and energetictransitions 3 3

Introduction to modelling of nuclearreactions 3 3

French language and culture 2 2 2

Entrepreneurship 3 3

Introduction to neutronphysics 3

Advanced technologies in nuclearreactors 3

Radiochemistry 3

Environmental radiologicalimpact 3

Nuclear fuel cycle and radioactive wastemanagement 4

Partitioning and transmutation of nuclearwaste 3

Reliability and risk analysis 3

Advanced seminars and technicalvisits 2 3

Energysecurity 3

Nuclearsafety 3 6

Materials underirradiation 3

Nuclear fusion 3

Spanishlanguage 2 (optional)

Nuclear power plantengineering 6

Nuclear reactor physicsanalyses 3

Theoretical nuclear thermalhydraulics 3

Computational nuclear thermalhydraulics 3

Experimental nuclear thermalhydraulics 3

Turbulencemodels 4

Advanced modelling tools for transportphenomena 5

Language and communication studies:Finnish 3

Waste conditioning andstorage 7

Dismantlement and decommissioning of nuclearinstallations 4

Geologicaldisposal 7

Safety and performanceanalysis 5

Sustainability and safetymanagement 5

Physics of fissionreactors 9

Experimental reactor physics 6

Material in nuclearengineering 6

Internship/Masterthesis 30 30

Teaching Institutions:

Degree awarded:

City:

Contact:

W ebsite: www.imt -atlantique.fr/sarena

sarena@imt-atlantique.fr
Prof. AbdesselamABDELOUAS

+33 2 51 85 8462

IMT Atlantique - Universided Politécnica de Madridð

University  of Ljubljana - Lappeenranta University of Technology

Double degree IMT-Atlantique - UPM (RWMD track)  
and double degree UL-LUT (NROStrack)

Nantes (France) - Madrid (Spain) - Ljubljana (Slovenia) - Lappeenranta (Finland)

The EMJMDin Safe and Reliable Nuclear Applications (SARENA)aims

to develop scientific, technical and management skills enabling

engineers to work in all domains related to nuclear energy and

applications with a strong international culture . It addresses the

important issues of safe management of radioactive waste and

installations dismantlement and decommissioning. The common

denominator of the SARENAprogramme is nuclear safety.

The programme proposestwo different tracks:

1) Radioactive waste management and decommissioning (RWMD)

2) Nuclear reactors operation and safety (NROS)
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MASTERIN NUCLEAR ENGINEERING (NE)

Teaching institution:

Degree awarded by:

City:

Contact:

IMTAtlantique

IMTAtlantique

Website:

Nantes

Prof. Abdesselam ABDELOUAS

+33 2 51 85 84 62 ne-apply@imt-atlantique.fr

www.imt-atlantique.fr/en/study/msc/ne-anwm 

www.imt-atlantique.fr/en/study/msc/ne-nepia

The Master in Nuclear Engineering trains skilledand specializedworkforces for countriesthat are currently developingtheir

nuclear programmes,includingfor energygeneration,wastemanagement,andthe dismantlinganddecommissioningof nuclearfacilities.

The combinationof scientificand technicalskillswith managementskillsand strong safetyculture (humanfactorsandorganizational

safety)is meantto put humanbeingsandenvironmentsafetyasthe numberonepriority.

It offerstwo possiblestudytracksin Year2:

- Advanced Nuclear Waste Management (ANWM)

- Nuclear Energy Production & Industrial Applications (NEPIA)

TRAINING CONTENT (CU & corresponding number of credits) Year 1 ANWM NEPIA

Measurement and DataAnalysis 3

Integrated ScientificProject 3

ProjectManagement 3

Energy Mix and EnergeticTransition 3

Physics of IonizingRadiation 4

Detection of IonizingRadiations 3

Introduction to NuclearModelling 3

Introduction to Neutron Physics 3

Environmental Physical-Chemistry 7

Radioprotection 6

Introduction to NuclearTechnology 5

Management &Organization 5

Integrated Nuclear EngineeringProject 4

Entrepreneurship 3

Companyvisits 1

Basics for Reactors 7

Operation andMaintenance 9

NuclearMaterials 3

Wastes, Conditioning andStorage 7

Geological Disposal 7

Safety and PerformanceAnalysis 5

Dismantlement & Decommissioning of NuclearInstallations 4 4

Sustainability and SafetyManagement 5 5

French Language and Culture 4 2 2

Professional Coaching 0 0

MasterThesis 30 30
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Teaching institutions: ESTPParis

Degree awarded by: ESTPParis

City : Cachan

Contact:

We bsite:

Ms. Khedidja ALLAG AIT MOKHTAR

+33 1 49 0859 52 kallagaitmokhtar@estp-paris.eu

http://papei.estp.fr/insc/gcn_accueil.html

The Nuclear Civil Engineering programme is a 3rd year graduate specialization through the engineering school. It provides

students with the knowledge and skills to meet the critical civil engineering challenges related to nuclear facilities : design of

the new generation power plants; operation and dismantling of existing facilities with a strong emphasis on safety and waste

management according to the demanding criteria of sustainable development . The French nuclear industry is a world

leader from design, construction, operation, decommissioning of nuclear facilities . ESTP Paris trains the largest number of

students in the field of civil engineering in France.

NUCLEAR CIVIL ENGINEERING 
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TRAINING CONTENT (CU & corresponding number of credits) Year 3 

Presentation of the programme and the project 3.00 

Introduction to soil structure interaction 8.50 

Earthquake engineering for soil and structures 36.50 

Nuclear safety requirements and design rules 23.00 

Energy trends, nuclear reactors, and nuclear fuel cycle 6.00 

Eurocodes and nuclear design codes 6.00 

Construction of nuclear facilities 3.00 

Safety considerations in civil works construction 3.00 

FEM computation via CAST3M 13.50 

R&D in nuclear civil engineering 9.00 

Nuclear reactor technologies and civil engineering 3.00 

Civil works and nuclear power plants 4.50 

Design of concrete nuclear buildings and diagnostics 6.00 

Containment technology and advanced prestressing calculations 11.50 

Prestressing methods of containment 3.00 

Project progress ς Prestressing calculations ς CAST3M code 13.50 

Project progress ς Seismic analysis ς ANSYS code 10.00 

Project progress ς Seismic analysis ς ASTER code 8.00 

Project progress ς Transient analysis ς LS-DYNA code 24.00 

Project progress ς Construction ς Site management & technologies 9.00 

Preventive maintenance of nuclear buildings 3.00 

Working in hostile environments 3.00 

Containment monitoring and ageing analysis 3.00 

Decommissioning processes 3.00 

Decommissioning technologies of facilities 18.00 
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Teaching institutions: Year1: KTH Royal Institute of Technologyin Stockholm orUPC UniversitatPolitècnica

de Catalunya/ BarcelonaTech. Year2: Grenoble INP or université Paris-Saclay

Degree awarded by: Dual degreeswith either institutions listedabove

Cit ies: Stockholm or Barcelona and Grenoble or Paris

Contact:

We bsites:

Ms. Émilie FÉRRIÉ

+33 4 76 82 63 41 emilie.ferrie@grenoble-inp.fr

https://www.innoenergy.com/for-students-learners/master-school/master-s-in-nuclear-energy/
https://www.grenoble-inp.fr/en/academics/european-master-in-nuclear-energy-emine-innoenergy#page-

presentation

TheEuropeanMaster in Nuclear Energy is a degreeawardedby KTH,UPC,GrenobleINP,andParis-SaclayUniversity.

Year 1 (KTH or UPC): Studentsstudycore modules in the fundamentals of nuclear engineering, safety and radiation 
protection, as well as design and management of power plants.

Year 2 (Grenoble INP or Paris-SaclayUniversity)
Students choose to specialize in one of the following areas:
Å Materials science for nuclear energy
Å Nuclear reactor physics and engineering
Å Nuclear plant design
Å Operations
Å Fuel cycle
Å Decommissioning and waste management

EUROPEAN MASTER IN NUCLEARENERGY (EMINE)

TRAINING CONTENT (CU & corresponding number of credits) Year 2

General technical disciplines relevant to nuclearpower 9.00

General information on nuclear energy, reactor services, frontend and back-endcycle 0.20

Computing codes andsimulation 1.00

Design of nuclearfacilities 0.50

Operation of nuclearfacilities 1.00

Reactor safety andregulation 1.40

Nuclear civil engineering 9.50

Fuel cycle,processes 0.20

Dismantling 1.00

Radiationprotection 0.20

Measurement and Instrumentation, I&C,accelerators 0.50

English & foreignlanguages 2.00

Internship 30.00
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I2ENMEMBERSHIP
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CONTACT US

E-mail: contact@i2en.fr

Tel.: +33 1 85 73 34 15

I2EN | International Institute of NuclearEnergy  

5 rue deRome

75008Paris  

FRANCE

facebook/i2en twitter/i2en www.i2en.fr
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