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ABSTRACT 

This report summarises the activities made in the frame of Task 1.4 of the ANNETTE Project, 
devoted to analyse the impact of certifications in the nuclear fields to be released by ENEN. 
During the process of the work, the main effort was assigned to analysing the effectiveness of 
the EMSNE certification, with CIRTEN releasing a full report on the subject. The planned contacts 
with Stakeholders were mainly focused on the certifications to be released for the “master” 
courses, since a parallel work on future certifications on Nuclear Disciplines is being made in the 
frame of the ENEN+ project. CIRTEN (University of Pisa) and SCK•CEN accepted to write this 
report initially assigned to the Universitat Politecnica de Catalunya (UPC), because of problems 
causing the unavailability of the latter to perform the job. 
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1 INTRODUCTION  

The European Master of Science in Nuclear Engineering (EMSNE) certification 
(http://www.enen.eu/en/emsne/information.html), developed in the frame of a European 
project led by ENEN, represents today the paradigm of a certification released by a supranational 
entity (ENEN) attempting to create harmonisation by mutual recognition.  

An interesting account of the process that led to issuing the certification is proposed by Prof. 
William D'haeseleer in the collective paper written to celebrate the 10th Anniversary of the ENEN 
Association [1]. In that account, the difficulties encountered in proposing a specific path for 
getting a “European” Nuclear Engineering Degree, i.e., to be recognised in the different 
Universities throughout Europe, is described; this led to a compromise solution that, almost 15 
years later, can be qualified as a very successful paradigm.  

Also considering the mentioned account, elaborating on the present value of the EMSNE 
certification the following reflections are proposed. 

• In a European Union made of sovereign Member States in search for a better economic and 
cultural closeness, it is presently still impossible to propose a unique curriculum for any kind 
of study legally binding at University level. 

• The process of European harmonisation of practices in higher education can be traced back 
to the birth of the European Higher Education Area (EHEA) with the “Sorbonne declaration” 
in 1998 [2], one year later (1999) approved at a wider level (29 European Countries) by the 
“Bologna declaration” [3]. This process lead to the present implementation of the three 
levels of higher education (BSc, MSc and PhD), in which mutual recognition is based on the 
European Credit Transfer System (ECTS).  

• In this situation, University curricula aiming at setting a standard throughout Europe in any 
discipline needs to be proposed at a supranational level, at least in a first instance, to get 
consensus and stimulate harmonisation by mutual recognition.  

• In other words, the standard should be proposed by a sufficiently qualified supranational 
organisation (as ENEN is nowadays) and should be based on consensus and trust from 
relevant stakeholders in the field.  

• In this respect, the EMSNE certification satisfies the criterion to be proposed by a 
supranational entity and to spring out of consensus among the Universities who are 
members of the Association. Attempts to present this concept elaborated in an academic 
environment to other Stakeholders were made long time ago. However, these attempts 
collided with different perspectives, which appear a bit short-sighted, mostly related to a 
view of nuclear engineering education relying on whatever kind of specialised engineer to 
be nuclearized simply by an on-the-job training. 

• The latter view, seemingly springing from economical convenience, is not considered 
adequate for a long term educational offer that has to assure a good “nuclear safety 
culture”, needing a specific process of education starting from University desks. The period 
of University studies, in fact, is one when young people are specifically devoted to study and 
absorb knowledge, skills and attitudes that will lead their actions during their working life 
on the long term.  

• The meaning and the advantage of issuing “European” certifications as proposed with the 
EMSNE one is that, once established, they represent “pilot” cases, proposed by qualified 

http://www.enen.eu/en/emsne/information.html
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operators in the field under the aegis of a supranational entity. As such, they can be 
proposed in the future for setting standards at European level, whenever agreements at 
Government level will be feasible. 

• In summary, these certifications, mainly based on consensus, aim to pave the way for 
possible future implementations at the level of European directives to be received and 
enforced in the Member States of the Union, while, in the meantime, they drive the efforts 
in the field towards agreed objectives. 

This introduction was necessary to clarify, beyond any possible misunderstanding, why a 
certification set up by ENEN, at University level and beyond, is “per se” of great value. 
Harmonisation by mutual recognition of the University studies and also of Training practices is 
a key step in view of setting recognised standards at European level. 

Concerning the scope of the present report, the subjects that are dealt with concern ENEN 
certifications and PhD events, being the target of the actions in Task 1.4. In particular, the EMSNE 
certification will be firstly considered and the possible extension of the concept to other 
disciplines (an old idea within ENEN) will be considered, also in view of a parallel work made in 
the frame of the presently running ENEN+ project. Then, a discussion of Stakeholders’ views in 
relation to certification will be presented mostly in relation to the master certification proposed 
in the frame of WP2; these views, which favour the release of certifications by ENEN as a 
supranational entity, represent a strong incentive for the Association to progress in this line. By 
the way, the role of a supranational entity, needed also for the establishment of a structure of 
training coherent with the ECVET principles, was already observed several times in past events 
related to the application of ECVET principles in nuclear training and is one of the interesting 
conclusions reached in the progress of WP4 in ANNETTE.  
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2 THE EMSNE CERTIFICATION: STATUS AND PERSPECTIVES FOR AN EMSND 

 
Within the ANNETTE Task 1.4, the non-uniformity observed in the geographical distribution of 
applicants of the European Master of Science in Nuclear Engineering (EMSNE) certification as 
well as the promotion of the certificate were analysed and reported in Milestone 1.6.1.  
The milestone documentation by CIRTEN is fully reported in ANNEX I of this report; its full 
reading is recommended to understand the potential of the EMSNE certification and the 
challenges that need to be coped with in maintaining the good results obtained in the past years. 
Questionnaires were sent to ENEN members to understand the reasons of non-uniformities in 
the distribution of the certifications and the indications received were commented. 
 
The main conclusions of this report are shortly summarized below. 

• Though there is a considerably uneven distribution of certifications among Member States, 
with Italy, Spain, and France (in decreasing order) being the forerunners among the Home 
Institutions, it is noted a much wider distribution of Host Institutions. These include also 
non-academic Members of ENEN (e.g., research centres) that, having the potential of 
offering very attractive researches for MSc thesis, strongly contributed to grant the students 
stages suitable for the 20 ECTS “abroad” needed for the certification. So, the impression of 
uneven distribution coming from the records of the EMSNE Laureates is somehow balanced 
by this good receiving attitude of Members being often Host Institution. 

• Some limitation in the spreading of the certification is inherent in the fact that the paradigm 
of EMSNE is specified in terms of good coverage of nuclear matters, proposing a standard 
that is not always matching with the local availability of taught subjects. Though the 
requirements are always defined in very bland terms, looking more to the substance than 
to the form, it cannot be denied that the role of EMSNE is also stimulating the single 
Universities to modify their curricula to adhere to the standard in order to let the students 
have the recognition. 

• However, if the EMSNE cannot be granted to specific local curricula not very much oriented 
towards Nuclear Engineering, an extension of this certification also towards other nuclear 
domains is possible. Some of the questionnaires pointed out that the education of students 
is at some University still oriented to the nuclear field, but possibly not exactly to the 
classical education in nuclear engineering. The preparation of new certifications oriented to 
a “European Master of Science in Nuclear Disciplines” (EMSND), in which the main 
envisaged nuclear domains are ‘nuclear engineering’ (current certificate), ‘waste 
management’, ‘radiation protection’ and ‘medical physics’, is one of the subjects dealt with 
in the ENEN+ project.  

 
As a concrete outcome of the analysis made on the EMSNE certification, the report on EMSNE 
reported in ANNEX I has been suggested to the ENEN President and Secretariat for distribution 
with the yearly call for application to the EMSNE certification, in order to revive interest for the 
certification and trigger further discussions about its present challenges. 
 
Moreover, as a further outcome of this analysis, suggestions are proposed in the next chapter 
as a feedback to the terms of reference for an EMSND Certification (ENEN + D2.10 [4]) proposing 
an approach similar to the one taken for EMSNE also for other nuclear disciplines. 
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3 EUROPEAN CERTIFICATIONS FOR E&T IN RELEVANT NUCLEAR DOMAINS  

 

As described in the related by-laws, the EMSNE (European Master of Science in Nuclear 
Engineering) certificate is delivered by the ENEN Association, after a scrutiny of the applications 
by the Teaching and Academic Affair Committee (TAAC), with the endorsement of all its 
members through the General Assembly. As clarified in the previous chapter and in the report 
in ANNEX I, the EMSNE certification is an example of the certifications that ENEN may release, 
having the value of a ‘quality label’ to be provided upon satisfaction of the requirements 
established in its specific by-laws which are available at the site: 
http://www.enen.eu/en/emsne/information.html#DD. 

In both the ANNETTE and ENEN + projects the extension of the EMSNE certification towards 
other nuclear domains (such as radiation protection, geological disposal and medical physics) is 
proposed. In particular, within ANNETTE an inquiry with Stakeholders about the possibility and 
usefulness of certifications by ENEN was planned. However, since a similar inquiry was made for 
the new certification proposed for the Master programme for Continuous Professional 
Development (CPD), this step was not repeated, to avoid decreasing the willingness of 
Stakeholders to answer repeated questions. The involvement of some of the Stakeholders and 
their willingness to be involved in inquiries, in fact, was found in some cases excellent, though 
in other cases it was perceived that repeated calls to answer were intruding with the schedule 
of people who are busy with many daily engagements. 

In the ENEN+ deliverable D2.10 (confidential report, released by UPB in March 2018) [4] the 
terms of reference for a European Master of Sciences in Nuclear Disciplines (EMSND) are 
described. The document defines the objectives and the scope of the EMSND, outlines the 
responsibilities of the ENEN Association Board and provides a description of the resources and 
the mandatory conditions to be fulfilled. Within the ENEN+ project the main EMSND objective 
is to converge (in the following deliverable D2.12 ‘Proposals of by-laws for EMSND’) towards a 
definition of the common core rules (by-laws) applicable for the different domains. 

In deliverable D2.10 different courses/topics for the core curriculum of the domains ‘nuclear 
engineering’ and ‘waste management’ are suggested. In the framework of ANNETTE, this ENEN+ 
deliverable is further completed by suggesting topics for the course curriculum in the domains 
of ‘radiation protection’ and ‘medical physics’. Therefore, ANNETTE project partners and 
stakeholders in these domains were requested to provide input (suggestions for topics) in their 
domain. As a result of the input of EFOMP (European Federation of Organisations for Medical 
Physics), SCK•CEN  and INSTN the table with course topics of the ENEN + deliverable D2.10 could 
be completed. 

http://www.enen.eu/en/emsne/information.html#DD
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Table 1. Suggested topics for the curriculum of the different nuclear domains (adapted from [4]) 

 

Nuclear Engineering Track Waste Management Track 

• Nuclear power plant technology & reactor 
engineering  

• Reactor physics, 

• Nuclear thermal hydraulics, 

• Safety and reliability of nuclear facilities, 

• Reactor engineering materials, 

• Radiology and radiation protection, 

• Nuclear fuel cycle and applied 
radiochemistry 

 

• Waste management 

• Radiochemistry 

• Environmental impact 

• Decommissioning 

• Nuclear fuel cycle 

• Radioecology and radiological protection 

• Geological disposal of radioactive waste 
etc. 

• Safety, security and safeguards 

• Radiation dosimetry and radiation 
biophysics 

 

•  

• Materials 
 Radiation protection  Medical Physics 

• Nuclear and radiation physics 

• Nuclear measurement techniques 

• Dosimetry  

• Radiochemistry 

• Radiobiology 

• Fundamental principles of radiation 
protection 

• Practical aspects of radiation protection 

• Legislation 

• Optimization, intervention and safety 

• Ethical aspect of the radiological risk 
 

• Interaction of ionizing radiation with 
matter 

• Diagnostic and interventional radiology  

• Radiation therapy  

• Nuclear medicine 

• Medical imaging with ionizing radiation 
(for all the three above sections) 

• Medical imaging with non-ionizing 
radiation 

• Radiation protection and safety in medical 
uses of ionizing radiation 

• Radiation dosimetry 

• Radiation biology for physicists 

• Statistics in medicine 

• Image processing – informatics 

• HIS, RIS, PACS, telemedicine and dose 
tracking 

• Monte Carlo simulation and modelling 

 

 

An extensive promotion of the EMSND certificate within the ENEN Association and within the 
different nuclear domains seems necessary. Added values such as better opportunities of job 
placement (abroad) and cross border mobility must be highlighted.  

Considering the report on the side of the ANNETTE project, it seems that the proposed Terms of 
Reference (TOR) satisfies the requirements for a sound writing of the related by-laws. The only 
possible suggestion coming from the views that stimulated the ANNETTE project is that the 
EMSND label should not substitute completely the EMSNE one, being a renowned brand name. 
The suggestion could be to propose labels like EMSNE (for engineering), EMSWM (for waste 
management), EMSRP (for radiation protection) and EMSMP (for medical physics), all to be 
mentioned under the common appellative of “variants” of the EMSND.  
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4 EUROPEAN CERTIFICATION FOR THE MASTER FOR CPD 

It must emphasized that the effort made within WP2 of ANNETTE was mainly focused on the 
proposal of courses which can be offered to professionals, researchers and PhD students having 
already a MSc. These professionals can allocate just a fraction of their time each year to acquire, 
refresh or deepen their competences in the nuclear fields covered by the offer starting with the 
ANNETTE Project. 

Within WP2, it is proposed that ENEN will release certifications for partial and full completion 
of the European Master Programme (EMP) in support to continuous professional development. 
By-laws are proposed that define the rules and requirements upon the ENEN certification and 
they were recently included in the Deliverable D2.4 [5].  

While the details of the motivations of this proposal are presented in various deliverables of 
WP2, it is here clarified why the proposal of having ENEN releasing the certification was selected 
among the different possible ones, upon suggestion by Stakeholders. A first suggestion that 
certifications for the master could be released by ENEN were initially found in the first inquiry in 
relation to the pilot course programme reported in Deliverable D2.1 [6]. In that case, a free 
comment suggested to avoid a real full master, focusing on a certification; since the only body 
capable to release that certification could be ENEN, this seemed to suggest that route in 
preference to others.  

Nevertheless, after the Stakeholders’ meeting held in teleconference on June 13 2017, which 
had only partial success due to a reduced participation of the invitees, a questionnaire in the 
form of a PowerPoint file was sent to the Stakeholders, inquiring on a number of aspects to be 
taken into account in setting up the master for CPD. One of these questions was related to the 
accreditation of the master by a circle of Universities and/or by ENEN:  

        Response from BelV   Response from Ansaldo Nucleare 

    

       Response from EHRO-N            Response from IAEA 
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Response from JRC-G10 

 

Response from Westinghouse 

 

 

As it can be noted, all the six organisations that responded to the questionnaire (in different 
forms) declared to be in favour to the choice of ENEN as the accrediting body. The answer of JRC 
G-10, deeply involved in the implementation of the ECVET system in the nuclear fields, is 
particularly interesting, since the argument in support of the choice is exactly the already 
mentioned role of ENEN as the independent body, trusted by Stakeholders, for accreditation of 
LOs and training programmes as well. 

It can be inferred that this small but representative set of the Stakeholders suggests ENEN as 
the supranational body that can propose and accredit certifications for CPD. If this holds for CPD, 
a fortiori, also owing to the experience with EMSNE, this will hold for the EMSND certifications 
which, being at a University level, fall in classical domain of the academic institutions, which was 
the first focus of the Association long ago. 
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5 JOINT PHD EVENTS 

 
Proposals for a unified PhD event for the different nuclear sectors are described in Milestone 
1.6.4, reported in ANNEX II and have been communicated to the ENEN+ project for due 
consideration for the future phase of possible implementation. 

As it can be noted by reading the report in ANNEX II, the existing formats of the known PhD 
Events relevant for the nuclear fields differ for organisation, level of funding and scope. For 
instance, the PETRUS PhD Event is structured as a School of several days in which students may 
also learn from specialised presentations applicable to the sector; its cost is also relatively higher 
than that of the ENEN PhD event, structured more as a competition and prize a latere of a major 
conference. 

A possible unified event is presently conceived as a compromise between the different schemes. 
Some aspects should be remarked: 

• having a plurality of events (ENEN, PETRUS, NUGENIA, FuseNet), even understanding the 
specific needs of the different sectors, gives the impression of poor coordination, something 
against the purpose of advanced networking of the ANNETTE project; 

• the funding of a possibly unified event could come from the same sources active now for 
the single events, favouring the interconnection between the different fields and, in 
particular, a useful cross-pollination of young researchers; 

• whenever the format of the PETRUS PhD event would be considered the most appropriate 
(e.g., in a long term planning of Summer or Winter Schools including PhD events) a reduction 
of the costs for covering the travelling expenses of the lecturers could be considered by 
using e-learning techniques; 

• a proposal could be made to NUGENIA as well as to other organisations addressing students 
(e.g., the European Nuclear Society and FORATOM) for concentrating financing over a single 
event; 

• it can be finally envisaged also that the event(s) can be included as a permanent feature of 
some annual European Conference, concentrating financing, the presence of side events 
and sessions and the involvement into a major scientific event: all these are aspects are 
believed to result very beneficial for inspiring PhD students in this early phase of their 
scientific career. 
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6 CONCLUSIONS 

 

This report addressed the issues of the release of certifications at various levels by the ENEN 
Association and of the possible merging of existing PhD events.  

It was shown that ENEN, also owing to the prior successful experience of the EMSNE 
certification, can safely believe to be qualified for releasing its own “informal” certifications as 
quality labels that may pave the way for future official European titles, whenever this will be 
possible via inter-Governmental agreements or European directives. 

The extension of the EMSNE certification to other nuclear sectors is presently addressed also in 
the frame of the ENEN+ project, in whose frame Terms Of Reference (TOR) have been already 
produced, in view of proposing by-laws that will rule the release of a certification in Nuclear 
Disciplines. 

It was also mentioned the endorsement received by ENEN in the frame of the ANNETTE project 
by some Stakeholders, who support the idea of ENEN as a supranational entity releasing 
European certifications with the meaning and limitations applicable to the one of the EMSNE. It 
is again remarked that the presence of such a supranational entity is of overwhelming 
importance for the establishment of an ECVET based system in the nuclear fields in Europe.  

Finally, the perspectives for a unified PhD event, collecting the experience of the different 
presently proposed ones, were discussed, proposing suggestions for a similar action being 
carried on in the frame of the ENEN+ project. 
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