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ABSTRACT 
 
The companies that are working in decontamination, dismantling and assessment in nuclear power plants, 
usually have their employees in different facilities far from its central offices. When there is a training in 
radiological protection applied to the nuclear field, it is difficult for these people the attendance to the course 
because of different reasons as the location of the formation centres which sometimes are not near from the 
nuclear facilities, so they usually cannot attend their daily work with the same effectiveness.  

 
In this work we present a postgraduate training in radiological protection supervised by Polytechnical 
University of Valencia (Spain) applied to nuclear and radioactive facilities by a technological platform 
developed in collaboration with the university. This platform is adapted and designed to different high level 
contents and applications in different areas and sections, related to a general part, radioactive facilities, nuclear 
facilities and advanced concepts. When the student finishes an area, an evaluation has to be done to prove the 
understanding of the lessons. We have included films of different activities as decontamination devices, 
radiation detectors..etc with the contents to make the explanations more understandable to the student.  

 
The course is complemented with a final review and exam that are not online to guarantee that the training is 
well finished. In addition the student has some practice related with different items explained during the training 
as the use of equipment in radiological protection tasks. This type of training is more flexitime and can be 
adapted to the necessities of each user, avoiding high costs and unnecessary displacements.  
 
 

1. INTRODUCTION 
 
The workers of a large number of companies, such as those carrying out maintenance tasks 
and giving advice in nuclear power stations, are generally stationed at various nuclear and 
radioactive installations. When a formative need arises, it is difficult for them to attend 
classroom courses given in a specific place, as this involves their abandoning work for days 
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or even weeks for however long the training lasts. Furthermore, the centres where this 
specific training is taught are not generally near the places where nuclear installations are 
located, which increases travel time and costs.   
 
For this reason, in this type of work the objective is to provide training in radiological 
protection and nuclear security in a telematic manner applicable to various specific generic 
modes of nuclear power stations and industrial radioactive installations, research and teaching 
institutions, and X-ray diagnosis installations.  
 
Telematic training allows an on-line training system designed to suit the person following the 
course, with greater flexibility and convenience as to making use of his/her time, for instance 
saving on travel and facilitating a follow-up tailored to the needs of the individual. This 
allows a more successful combination of work and training, as most people following this 
type of course are working and it is hard for them to fit training in with their daily job routine. 
Because of this, the flexibility of having the use of a training mode in which the pace is set by 
the person following the course, so as to combine work and training, is more efficient. The 
clearest advantage of on-line training is that of having a personalised learning system that can 
be adapted at all times to the formative needs of the worker regardless of his/her physical 
location. 
 
It is for this reason that telematic training or that achieved by platforms designed on Internet 
mediums and known as e-learning [1] has numerous followers in different countries, as all 
teaching methods are instantly available for a suitable level of training, with a personalised 
follow-up in which the person following it sets his/her own study periods and personal work 
pace under the guidance of a tutor.  
 
This idea is therefore to develop a telematic tool consisting of a technological platform 
adapted to the designing of measures for the efficient follow-up of various course types on 
radiological protection and nuclear security. In this way, these courses are followed up in a 
manner guaranteeing satisfactory learning, and include tools that allow efficient continuous 
assessment by various means of controlling this follow-up. 
 

2. MATERIALS AND METHODS 
 
In order to implement on-line training with a guarantee of success, we have tackled this work 
with skills reflecting experience in the necessary field:  
 
The company Titania Servicios Tecnológicos S.L. (henceforth TITANIA), which belongs to the 
Grupo Dominguis, is an entity based on spin-off technology of the Universidad Politécnica de 
Valencia. Within this framework, Titania will be the organisation responsible for developing 
the training, as it will adapt of the platform to the characteristics of the courses and carry out 
a follow-up so as to guarantee efficient learning. In its turn Titania coordinates the various 
phases of the implementation of the training, which is guaranteed by its experience in the 
coordination and follow-up of technological projects. The essential tasks carried out by 
Titania are the following: 
 

- The development and adaptation of the specific material of the various courses in a 
self-explanatory manner for on-line training. 
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- The adaptation of the POLIFORMAT platform for following up the courses proposed. 
 
The company Logística y Acondicionamiento Industriales, S.A.U. (henceforth LAINSA), 
which also belongs to the Grupo Dominguis, has considerable experience in the nuclear field 
in various nuclear and radioactive installations. Moreover, it has a Technical Radiological 
Protection Unit that has been officially approved by the Nuclear Security Council and which 
gives courses on radiological protection in nuclear and radioactive installations (research, 
industrial and health installations). The main tasks carried out by LAINSA are the following: 
 

- Gathering material for each of the course modes as to contents, transparencies, videos, 
animation… 

 
- Providing teachers for tutorials and on-line follow-up and for classroom teaching 

(practical sessions and assessment in accordance with each course mode taught).   
 
When improving and adapting the teaching of these courses to the training needs of the 
applicants, advanced technological methods will be available such as the use of technological 
platforms especially designed for distance training, such as the POLIFORMAT platform of 
the Universidad Politécnica de Valencia.  
 
The Universidad Politécnica de Valencia, (henceforth UPV), has considerable experience in 
the designing and development of telematic on-line training follow-up platforms, such as the 
POLIFORMAT platform, in order to manage on-line university and postgraduate training in 
various master courses. POLIFORMAT is part of the “Sakai Project”, an international scheme 
that aims to develop open-code educational software. It must be emphasised that the solidity 
of the platform has been thoroughly tested by the 42,000 members of UPV university 
community.  
 
The overall objectives of the project concentrate on the development of telematic resources 
that guarantee suitable training and the detailed follow-up of each course so that it is taught in 
such a way that it is well controlled by the teaching institution. On-line training in 
radiological protection, which consists of various blocks of different subjects according to the 
type of course taught, will be complemented with classroom practical sessions to guarantee 
complete quality training and a classroom assessment examination as a check operated by the 
organisation organising it, i.e. TITANIA, and by the entity collaborating with the teaching, 
i.e. LAINSA, to ensure that the course has been assimilated satisfactorily and that the 
assessment is favourable. 
 
Following the methodology explained above, a course on “Basic Radiological Protection 
applied to Nuclear Installations” has been implemented as part of the POLIFORMAT 
platform of UPV and, in the 2010/2011 academic year, it was implemented on 
POLIFORMAT the qualification named “University Specialist in Radiological Protection in 
Radioactive and Nuclear Installations” (600 hours). These courses demonstrate the 
advantages of on-line training in radiological protection and the capacity of POLIFORMAT 
as a distance training platform.  
 
So as to offer more exhaustive education in radiological protection and nuclear security, the 
following qualifications have now been set in motion in their own right: 
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- “Master in Radiological Protection in Radioactive and Nuclear Installations” (1500 
hours) 

 
- “University Specialist in Radiological Protection in Radioactive Installations” (750 

hours). 
 

- “University Specialist in Radiological Protection in Nuclear Installations” (750 
hours). 

 
 The teaching of these courses will begin in September 2011 and continue into 2012. 
 

3. RESULTS AND DISCUSSION  
 
The characteristics of the courses that have been mentioned are described below. The various 
options of the POLIFORMAT tool will also be described, and various captures of the latter 
will be shown: 
 
- The course on “Basic Radiological Protection applied to Nuclear Installations” has been 
adapted as a course on radiological protection and nuclear security by way of on-line training. 
As it is a course that follows the contents of the IS-06 [2], in which it is indicated that 
classroom training lasts 6.5 hours, the duration when using an on-line platform is that of 10.5 
hours. Of these 8 hours consist of on-line training in the form of classes with transparencies, 
interactive videos that facilitate the assimilation of concepts and self-assessment at the end of 
each learning block so as to assess the knowledge acquired, and 2.5 hours in the form of a 
classroom revision seminar and a test lasting 0.5 hours in which the actual learning of the 
subject is confirmed.  
 
In this way the contents developed and adapted by the company LAINSA in collaboration 
with the UPV by means of coordination with the company TITANIA will be those indicated 
in the said instruction, the main blocks of which are: 
1. Essential concepts of the nature of radioactivity, dose concepts, dose level, etc. 
2. Legal aspects relating to responsibilities, requirements, dose limits, and radiological 
permits.  
3. Risks and protection as to external exposure, external contamination, and the identification 
of risks, with interactive practice videos on the order of dressing and undressing, 
decontamination, etc.  
 
The students will subsequently be called to a classroom seminar at which they will revise 
essential concepts and sit an examination.  These conditions and controls as to follow-up 
have been designed at the POLIFORMAT platform specifically for this type of courses under 
the coordination of the Titania company. 
 
- The course “Master in Radiological Protection in Radioactive and Nuclear Installations” 
(1500 hours) has been designed for persons interested in the field with at least a university 
degree, master degree students, etc. This course covers the ground of the previous one in 
greater detail and qualifies its students to carry out surveillance tasks focussing on: -
Personnel carrying out surveillance tasks at Nuclear and Radioactive Installations, as the 
course includes the knowledge and skills necessary for carrying our supervisory tasks. After 
the course the student will have acquired the necessary training in order to pass the 
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examination for Supervisors of the Nuclear Security Council. –Duties of Higher Technicians 
for Radiological Protection, as the course covers the necessary training contents so he/she can 
pass the examination for Higher Technicians and subsequently be able to carry out the work 
of Service Managers of Radiological Protection Technical Units or Radiological Protection 
Services. 
 
The course will last for a whole academic year and is divided into 4 modules, one general, 
two specific and one advanced. In the general module the student is given a general picture of 
the basic concepts of radiation and its effects and of radiological protection. The specific 
modules are that of “Radioactive Installations”, which is divided into industrial installations, 
nuclear medicine, radiotherapy, radiodiagnosis, and research; and the module of “Nuclear 
Installations and the Fuel Cycle”. For each type of installation attention is given to their 
general characteristics, operational radiological protection, and specific legislation. The 
“Nuclear Installations and the Fuel Cycle” module also includes a Security theme. The last 
module is the Advanced Module, in which the student receives advanced concepts of 
radiation and radiological protection. 
 
At the end of each module the student must complete his/her training by attending a 
classroom seminar. After each module therefore, this seminar will help to revise the course 
and resolve any queries, and also includes practical sessions, visits to installations, and a 
classroom examination to check the students’ knowledge. Moreover, on completing each of 
the subjects making up the qualification, the students will attend a distance session for 
revision and the resolving of queries. In order to do so the teacher will use premises of UPV 
that have been fully adapted to distance learning, using specific software to be able to contact 
the students wherever they are. The student will only need a computer connected to the 
Internet, a webcam, and a microphone. 
 
The qualification is a result of the collaboration of TITANIA and LAINSA for the Grupo 
Dominguis and Chemical and Nuclear Engineering Department, Institute for Industrial, 
Radiophysical and Environmental Safety (ISIRYM), and the Postgraduate Learning Centre 
(CFP) for the UPV. Moreover, various entities will collaborate in the teaching of some parts 
of the qualification, among other things, allowing the use of their installations for carrying 
out classroom practice sessions, such as Hospitals (Hospital Universitario La Fe, Hospital 
Clínico), Research Centres (Centro de Investigación Príncipe Felipe) and other entities 
(Centro Nacional de Dosimetría, Oncovisión, Conselleria de Governació...). 
 
 The structure of the course “University Specialist in Radiological Protection in Radioactive 
Installations” (750 hours) is similar to the previous one, with the course being divided into 
two modules: General Module and Specific Module of Radioactive Installations. The course 
“University Specialist in Radiological Protection in Nuclear Installations” (750 hours) is 
divided into two modules: General Module and Specific Module of Nuclear Installations. In 
the same way as the previous qualification, these on-line courses are complemented with 
complete classroom training consisting of seminars, practice sessions, and examinations. 
 
The POLIFORMAT platform is described below in greater detail, showing various screen 
extracts to reflect the design of the courses mentioned above in POLIFORMAT. 
 
The environment of the POLIFORMAT platform is friendly and intuitive, which makes it 
easy to use. It has various tools with different functions depending on whether one is an 
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administrator (for instance a course teacher), when the management capacity is wider, or 
whether one is a student, in which case permission is restricted to those authorised by the 
administrators. For this reason the existence of control tools is important; they guarantee 
efficient follow-up and control by the entity providing the course.  
 
Students have access to the course by means of a main menu such as that shown in Figure 1. 
 

 
 

Figure 1.  Main screen of the course of University Specialist in Radiological Protection 
in Radioactive and Nuclear Installations.  
 
 
On the left of the said start screen there is a menu with various possible options, which are: 
Calendario, where you can see the course timetable and important dates such as those of 
classroom examinations; and Anuncios, where you can view the latest news on the progress 
of the course. In the Programa option you can see the index of the material that will be 
followed during the course; in Contenidos, the main material available to the student by areas 
with the presentations, explanatory videos, interactive tasks, etc. that cover the major 
objectives of the course. In Recursos you can view the complementary material as extra 
information for those students who wish to go deeper into the subject. In the Exámenes 
options you can find the self-assessments corresponding to each learning block so as to check 
the student is assimilating the contents satisfactorily. Other options are: Chat, Foro (Forum), 
among others. Moreover, as can be appreciated in Figure 1, this screen contains a brief 
explanation of the course accompanied by images.  
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Figure 2 shows a screen of the content of one of the areas of the courses, which have been 
adapted to make them more interactive by means of presentations and on occasion by videos; 
they can be popped from hyper-links.  
 
 

 
 

Figure 2.  Screen corresponding to one of the content areas of the course of Basic 
Radiological Protection Applied to Nuclear Installations, with links to on-line 
presentation, video, and self-assessment. 
 
 
Once the thematic block has been defined, when the student pops it he/she accesses both 
theoretical and practical contents of the tasks and resources of the complementary material in 
the Recursos menu, which can be seen in Figure 3 as to websites, links, complementary 
videos, etc.  
 
The pace when following the course is set by the student his/herself, as he/she learns the 
contents and then passes the self-assessments. In this way he/she can learn the thematic 
blocks by following the material available in them, and assess him/herself as to whether 
he/she is evolving favourably. In order to so he/she is also assisted by the teachers in the 
resolving queries and by their comments depending on the results obtained by the student, 
owing to which course feedback is quick and effective.   
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Figure 3.  Screen of the Recursos option in which we will find complementary and 
course material and other elements to facilitate following the course. 
 
 
Figure 4 includes the self-assessments that can be carried out from the platform. In this case 
the examination is temporised; when it starts time begins to run. It consists of several 
multiple choice questions, although examinations can also be created with other question 
types (short-answer questions, true or false, linking two columns, filling in gaps, etc.). Once 
he/she has sat the examination, the student will be able to appreciate his/her correct answers 
and view comments on his/her incorrect ones. 
 
 

 
 

Figure 4.  Self-assessment of a thematic block generated by the POLIFORMAT 
platform that has been drawn up for self-correction. 
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By means of the Statistics tool, the administrator can simply and quickly follow up the steps 
that each student takes on the platform; in order to do so he/she has at his/her disposal a 
multitude of automatic reports. Figure 5 shows an example of this. 
 
 

 
 
Figure 5.  Screens in which can be appreciated a visits report and an events report. 
 
 In Figure 5 we can see the visits that have been made by the different users over a period of 
time. In the latter, we can see the number of times each person has accessed each option 
during those visits. 
 
 

4. CONCLUSIONS  
 
The designing and the teaching of adapted on-line training on radiological protection and 
nuclear security is interesting because of how it can benefit society in the achieving of a 
flexible and balanced training system which is convenient and personalised for each 
individual. The development and designing of this on-line follow-up platform and the fact of 
having a powerful and robust tool for following up and controlling the course effectively 
makes the application of this project very interesting both for internal training of personnel 
from the Group and for client companies, which have been requesting this type of training for 
some time. 
 
The advantages of this distance training are as follows: employees do not need to leave their 
workplaces in order to receive specific training as the amount of travel necessary to receive 
the training is reduced, and the company in charge of the training also reduces costs by using 
fewer teachers. 
 
In this way flexible quality training is achieved, in which the pace of the follow-up time is set 
by the person following the course and is adaptable to the internal and external training of the 
companies requesting it. 
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The implementation of the course on “Basic Radiological Protection applied to Nuclear 
Installations” and the “University Specialist in Radiological Protection in Radioactive and 
Nuclear Installations” shows the advantages of partial classroom training, together with the 
solidity of POLIFORMAT as an e-learning platform. In Spain this type of courses is the first 
one, there exists similar courses but not with the scope and platform used here. The creation 
of the qualifications “Master in Radiological Protection in Radioactive and Nuclear 
Installations”, “University Specialist in Radiological Protection in Radioactive Installations” 
and “University Specialist in Radiological Protection in Nuclear Installations” will allow 
LAINSA and TITANIA from the Grupo Dominguis to be pioneering companies in the on-line 
adaptation of this type of courses. 
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