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MASTERSOFSCIENCEROGRAMMBS NUCLEAENERGY

French InternationdDegreeProgrammes
Taughtin English

rance has a wide variety of academicprogrammesfor
students interested in a career in the nuclear sector.
Thereare a numberof nucleardegreestaughtin English
Out of the 50 mastersand nuclearengineeringdegrees
offered in Frenchuniversities and engineeringschools,
11 nuclear degrees are fully taught in English and
especiallydesignedfor international students Thesell
academicprogrammesare highlightedin 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 waste managementand decommissioningFor
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

I2E N 0 ®ISSION COORDINATING THE FRENCH
OFFERN NUCLEARHUMAN CAPACITYBUILDING

The International Institute of Nuclear Energy (I2EN) represents Fr a n aeléas
stakeholders, government agencies,industry, R&D, and academiainternationally and
coordinates all stakeholders to provide comprehensiveand customized solutions to
embarkingoperatingand expanding countries By bringingall these stakeholderstogether
(14 partners & 37 associatemembers), the I2EN servesas a singlepoint of contact for
countrieswishingto developtheir nuclear workforce andto benefitfrom Frenchexpertise



Teaching institutions:  CEA/INSTNCentraleSupélec, . o (-,_,
Chimie ParisTechEcole des PonRarisTech, ~— ##* NSt vaetuaee = 000 st
ENSTAParisTechUniversité PariSaclay pSLx e
. ¢
Industr y and R&D contributors :  Andra EDF, CEA FramatomeQrano o “"EDF €Z) framatome orano
Degree awarded hy:  ParisSaclayniversity
City:  ParisSaclafampus
Contact:  Dr. Gaél SATTONNAY& Dr. Anne-LiseGLOANEC
® +33164468304 M +33169 319750
© gael.sattonnay@universifmrissaclay.f& annelisegloanec@enstaaristech.fr
\Website:  https://www.universiteparissaclay.fr/en/formation/master/nuclesmer
https://i2en.fr/en/fichdormation/majorfuetcyclemnefc/
X
& &
The Master in Nuclear Energy coversall subjectareasrequiredfor {\'{’\& Q}\%“
nuclear energy professionals The first year provides a broad 44'5}0 ,\(5,‘*
education ranging from the essential scientific and technological & z@? (Qv\\*"
aspectdo the physicaindchemicabspectf nuclearenergy During éoi\‘(\ é{so <8 .
the secondyear, studentschooseone of five possibletracks fuel 6\&\" dée’ &8\ &83’ &
cycle, decommissioningind waste management,nuclearplant & & & Ky Ky Oq"'@
designreactor physicsandengineeringyr operations s v é&" g &
&S <& i <& <&
YEAR 1 YEAR 2
TRAINING CONTENT ~ (CU & _ _
Physics Chemistry DWM FC NPD NRPE OP

corresponding number of credits)

Mathematics, physic d chemistry
Nuclear physics and material radiation

Radiation protection

Radiochemistry, analysis, radioelements
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General course on nuclear energy, reacto

services, front-end & back-end cycle

Reactor physics, neutronics

Reactor physics, thermal hydraulics

Computing codes and simulation
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Operation and maintenance of nuclear

Reactor systems and equipment

Reactor safety and regulation
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Measurement and instrumentation, control

Seismic and earthquake engineering

Molten salt chemistry and cooling

Fuel cycle processes

Waste management
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oncrete and corros|
Project management & strategy
Economics of the energy sector
Energy transistion
English and foreign languages

Internship

TOTAL NUMBER OF CREDITS
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mailto:gael.sattonnay@universite-paris-saclay.fr
mailto:anne-lise.gloanec@ensta-paristech.fr
mailto:.gloanec@ensta-paristech.fr
https://www.universite-paris-saclay.fr/en/formation/master/nuclear-energy
https://i2en.fr/en/fiche-formation/major-fuel-cycle-mne-fc/

MASTER IN MATERIALS SCIENCE

FOR NUCLEAR ENERGANUEN)

4 GRENOBLE

Teaching Institutions:  Grenoble INP3 Phelma &CEA/INSTN INP instn
UGA
Industry andR&D contributors : EDF &CEA :‘QEDF cea

Degree awarded by:  Grenoble INP8 Phelma

Location: Grenoble

Contact: Dr.LucSALVO & Dr. EmilieFERRIE
®+33476826379 °+334 76826341

) respmanuen@phelma.grenofitg.fr, luc.salvo@simap.grenokifep.fr& emilie.ferrie@phelma.greno fr

We bste: http://phelma.grenoblep.fr/en/studies/mastanateriatsciencefor-nuclearenergymanuen
https://i2en.fr/en/fichéormation/majormaterialssciencefor-nuclearenergymanuen/

The Master in Materials Science for Nuclear Energy coversthe metallurgical physicaland chemicalaspectsof the agingof
irradiated materials The core coursesprovide studentswith the fundamentalso understandthe behaviourof materialsin a nuclear
environmentwith experiencefeedbackfrom the nuclearindustry Two on-site coursestake placeat E D F R&D Material Ageing
Institute (2 weeks) and at the CEACadarachecentre (three weeks) They focus on the technologicalaspectsof PWR structural
componentsandon nuclearfuels Thisma s t degre@is meantfor engineeravho wishto pursuea careerin the industry,R&D, or in
safetyorganizations

TRAINING CONTENT (CU & corresponding number of credits)

Generalinformation onnuclear energy, reactor services, freabhd & backend cycle 1
Reactorphysics, thermdiydraulics 05
Computingcodesandsimulation 6.5
Reactordesign 15
Operation ofnuclearfacilities (013
Civil engineering inuclearenergy 1
Fuel cyclenethodology 0.8
Fuel cycleprocesses 0.8
Political economics dhe energysector 1
Definition,properties, manufacturingnaterials(structure, fuelmatricescontainers) 33

Physical chemistry of radiation damageniaterials 38

Ageing imuclear environmentnulti constraints

Personal project of studies (excludinmgernship)
Englist& foreignlanguages

Intern ship



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/
mailto:respmanuen@phelma.grenoble-inp.fr
mailto:luc.salvo@simap.grenoble-inp.fr
mailto:emilie.ferrie@phelma.grenoble-inp.fr

ERASMUS MUNDUS JOINT MASTER DEGREES IN SAFE AND
RELIABLE NUCLEAR APPLICATIONS (EMJMD SARENA)

IMT Atlantique - Universided Politécnica de Madrid & &c
University of Ljubljana - Lappeenranta University of Technology ~

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

LUT

University

Teaching Institutions:

Prof. Abdesselam ABDELOUAS
O +33251858462 ©

The EMIMDOn Safe and Reliable Nuclear Applications (SARENAxims
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 addressesthe
important issues of safe management of radioactive waste and
installations dismantlement and decommissioning The common
denominator of the SARENArogramme is nuclear safety.

The programme proposestwo different tracks:

1) Radioactive waste management and decommissioning (RWMD)
2) Nuclear reactors operation and safety (NROS)

Training content (CU and corresponding number of credits)

Physic®T Ionizingradiations

Detectionof ionizingradiations

Integrated scientifiproject

Measurement andataanalysis
Projectmanagement

Energymix andenergetidransitions
Introductionto modellingof nucleamreactions
Frenchlanguage and culture
Entrepreneurship

Introductionto neutronphysics

Advanced technologies in nucleaactors
Radiochemistry

Environmental radiologicathpact

Nuclearfuel cycle and radioactive wasteanagement
Partitioningandtransmutationof nuclearwaste
Reliabilityandrisk analysis
Advancedseminarsand technicalisits
Energysecurity

Nuclearsafety

Materials undeirradiation

Nuclearfusion

Spanisitanguage 2 (optional)
Nuclear powerplantengineering

Nuclear reactorphysicsanalyses

Theoretical nuclear thermddydraulics
Computational nuclear therméalydraulics
Experimental nuclear thermbldraulics
Turbulencemodels

Advanced modelling toofer transportphenomena
Languagandcommunication studieginnish

Waste conditioningandstorage
Dismantlemenanddecommissioningf nuclearinstallations
Geologicabisposal
Safetyandperformanceanalysis
Sustainabilitpndsafetymanagement

Physic®f fissionreactors

Experimental reactor physics

Material in nucleaengineering
Internship/Mastethesis
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http://www.imt-atlantique.fr/sarena
mailto:sarena@imt-atlantique.fr

MASTERN NUCLEAR ENGINEERING (NE)

d_ nd

IMT Atlantique

Teaching institution:  IMTAtlantique Brotagne-Pays e Loe

Ecale Mines-Télécom

Degree awarded by: IMTAtlantique

City:  Nantes

Contact:  Prof. Abdesselam ABDELOUAS
& +33251858462 ne-apply@imtatlantique.fr
www.imt-atlantigue.fr/en/study/msc/reawm
www.imt-atlantique.fr/en/study/msc/neepia

Website:

The Master in Nuclear Engineering trains skilledand specializedvorkforces for countriesthat are currently developingheir
nuclear programmesincludingfor energygenerationwastemanagementindthe dismantlingand decommissioningf nuclearfacilities
The combinationof scientificand technicalskillswith managemenskills and strong safetyculture (humanfactors and organizational
safety)s meantto put humarbeingsandenvironmensafetyasthe 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 NEPIA

Measurement and Datanalysis
Integrated Scientifieroject
ProjectManagement

EnergyMix and Energeti@ransition
Physic®f lonizingRadiation
Detectionof lonizingRadiations
Introductionto NuclearModelling
Introductionto Neutron Physics
Environmental Physie@hemistry
Radioprotection

Introductionto NuclearTechnology
Management &rganization
IntegratedNuclearEngineeringroject
Entrepreneurship

Companyvisits

Basicdor Reactors
OperationandMaintenance
NuclearMaterials

Wastes, ConditioningndStorage
Geological Disposal
SafetyandPerformanceAnalysis
Dismantlement Decommissioningf Nuclearinstallations
Sustainabilitgnd SafetyManagement
French LanguagendCulture
ProfessionaCoaching
MasterThesis

3
Integrated Scientiferoject | 3 |
ProjectManagement | 3
EnergiMixand Energeti@ransiton | 3 |
PhysicoflonizingRadiaton | 4
Detectionof lonizingRadiations | 3
Introductionto NuclearModeling | 3
Introductionto NeutronPhysics | 3
Envionmental Physieghemisty | 7
Radioprotection | 6 |
Introductionto NuclearTechnology | 5
Management ®rganization | 5 |
Integrated\uclearEngineerin@roject | 4
Envepreneurship | 3 |
Companwists | 1
BasicdorReactos |
OperationandMaintenance |
NuclearMaterials |
\Wastes, ConditioningndStorage | |
GeologicalDisposal |
SafeandPerformancenalysis |
Dismantlement &ecommissioningf Nuclearinstallations | |
SustainabilfgndSafeyManagement |
French LanguagadCuture | 4 |
ProfessionaCoaching |
MasterThesis |



mailto:ne-apply@imt-atlantique.fr
http://www.imt-atlantique.fr/en/study/msc/ne-anwm
http://www.imt-atlantique.fr/en/study/msc/ne-nepia

NUCLEAR CIVIL ENGINEERING

Teaching institutions:  ESTHParis

Degree awarded by: ESTRParis

City : Cachan

Contact: Ms. Khedidja ALLAG AIT MOKHTAR
™ +33149085952 € kallagaitmokhtar@estparis.eu

\We hgte:  http://papei.estp.fr/insc/gen_accueil.html

The Nuclear Civil Engineering programme is a 3™ 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.

TRAININGCONTEN{CU& correspondingnumber of credits)

Presentatiorof the programme and the project
Introduction to soil structure interaction
Earthquake engineering for soil and structures
Nuclear safety requirements and design rules
Energy trends, nuclear reactors, and nuclesal fcycle
Eurocodes and nuclear design codes

Construction of nuclear facilities

Safety cosiderations in civil works construction
FEM computation via CASN

R&D in nuclear civil engineering

Nuclear reactor technologies and civil engineering

Civil works and nuclear power plants

Design of cocrete nuclear buildings and diagnostics
Containment technology and advanced gressing caulations
Prestessing methods of containment

Project progress; Prestressingcalkulationsg CASTBEI code
Project progress; Seismic analysisANSY Sode

Project progress; Seisng analysis ASTERode

Project progress; Transient analysis LSDYNA code

Project progress; Constructiong Sitemanagement & technologies
Preventive maintenance of nucleamildings

Working in hostile environments

Containment monitoring and ageg anaysis
Decommissioning processes

Decommissioning technologies of facilities



mailto:kallag@estp-paris.eu
http://papei.estp.fr/insc/gcn_accueil.html

EUROPEANVASTERN NUCLEARENERGY (EMINE)

Teaching institutions:  Yearl: KTH Royal Institute oT echnologyn Stockholm ortUPC UniversitatPolitécnica @
de Catalunyd BarcelonaTechvear2: Grenoble INP or université ParBaclay e rcae .
Degree awarded by: Dualdegreeswith eitherinstitutionslistedabove |NP LI

Cities: Stockholm or Barcelona and Grenoble or Paris

Contact: Ms.Emilie FERRIE
™ +33476826341 emilie.ferrie@grenoblénp.fr

We bsites https://www.innoenergy.com/festudentslearners/masteschool/masteis-in-nuclearenergy/
https://www.grenoblénp.fr/en/academics/europeamasterin-nuclearenergyemineinnoenergy#page

presentation

TheEuropeanMaster in Nuclear Energyis a degreeawardedby KTH,UPC GrenoblelNP,and Paris SaclayUniversity.

Year 1 (KTH or UPQtudentsstudycore 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 Pai$aclayUniversity)

Students choose to specialize in one of the following areas:
Materials science for nuclear energy

Nuclear reactor physics and engineering

Nuclear plant design

Operations

Fuel cycle

Decommissioning and waste management

To o o o To Do

TRAINING CONTENT (CU & corresponding number of credits)

General technicalisciplineselevant to nucleampower

Generalinformation onnuclear energy, reactor services, frontend and bacH cycle
Computingcodesand simulation

Design ofnuclearfacilities

Operation ofnuclearfacilities

Reactorsafety andegulation

Nuclearcivil engineering

Fuel cycleprocesses

Dismantling

Radiationprotection

Measurement and Instrumentatioli,C,accelerators
Englisk& foreignlanguages

Internship



mailto: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
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CONTACT US
E-mail:
Tel.: +33185733415

I2EN | International Institutef NuclearEnergy
5 rue de Rome

75008Paris

FRANCE

facebook/i2en twitter/i2en

www.i2en.fr

mai2020




