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Abstract. The development of the nuclear applications in Cuba has been accompanied by a strong 
infrastructure of radiological protection, which includes the regulatory system and diverse scientific techniques 

services needed by the program.  It is recognized the fact, that the preparation of the human resources has played 

an important role in safety levels reached in the practices accomplished. Presently, the processes of selection, 

training and authorization of the personnel working with ionizing radiations have been regulated.  This paper 

aims at the development of a strategy to create a national system of sustainable education and training in the field 

of the radiological protection able to accomplish the demands of the regulatory organizations. Present necessities 

and the perspective of training were analyzed; in addition involved academic and non-academic institutions were 

identified. The design of the realistic-based national training program is described as well as the responsibility of 

each of the involved institutions.  
 
KEYWORDS: Education and Training, Radiation Protection, National Strategy, Occupationally 

Exposed Worker 

 
 
1. INTRODUCTION 

 
Nationwide nuclear techniques are implemented in almost all fields of the society, mainly in medicine 

and industry. The level of use has been accompanied by the implementation of a system of radiological 

safety, which has required the continuous preparation of the human resources in these topics. Despite 

the insufficiencies of the infrastructure, the country has a competence level that ensures safety in the 

applications. Two premises have contributed to this:  
 

a) The Cuban nuclear program during the 80’s developed an important effort to ensure the 
education of many specialists in all the fields that such program demands. One of the first 
priorities was the formation of technicians in radiological safety and in related specialties.  
 

b) Competent national organisms have understood that an important aspect in the 
radiological protection infrastructure is the maintenance of an adequate number of 
properly trained and competent persons.  In the development programs of nuclear 
applications it is assumed that safety in practices largely depends in the preparation of 
persons working in them.   

 
Indicators such as the limited occurrence of in incidents and accidents, the number of specialists 
and technicians who have granted the personal authorization and the existing safety infrastructure 
clearly show the advances in the field of human resources formation.  
 
However, there is no an institutionalized system able to cover all the education and training needs 
on radiological protection.    
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2. PRESENT STATE OF THE EDUCATION AND TRAINING IN RADIOLOGICAL 

PROTECTION. 
 
2.1 Programs and Institutions that presently are contributing in education and training  
 
Various institutions organize activities dealing with this topic. Many of them have technical 
supervision of the content of the courses, and consequently have the recognition of the competent 
authority. Among them, the Center for the Protection and Hygiene of the Radiations (CPHR), the 
Regulatory Authority at the National Center of Nuclear Safety  (CNSN), the University Institute 
for Sciences and Advance Technologies (INSTEC) and specialized institutions of the Ministry 
of Public Health.  
 
The revision of the content and characteristics of the activities that are presently developed allow 
to conclude that:  
 

1. The education activities are not organized on regular basis, except for the national course 
which includes the basic concepts of the radiological protection. This is an 80- hour 
course and it is mainly devoted to radiation protection officers. Since it is national one, 
matriculation is limited.  

 
2. Training events are organized in specialized short courses. They are a response to some 

initiatives of user institutions or of ministerial programs of the human resources 
formation.  

 
3. The development of regional training courses co sponsored with IAEA have allowed the 

formation of high level specialist , however its impact is limited, since matriculation is 
reduced.  

 
4. Pre-grade subjects on radiological protection aspects are limited to nuclear specialties.  

 
5. Trainings events addressed to trainers, in order to improve and enhance their expertise, 

have not been carried out.  
 

6. Efforts are almost addressed to education as a mean to academically transfer the 
knowledge.  

 
7. There is a great number of specialists who are regularly involved in education and 

training activities. That is why it is possible to structure a program with an adequate 
specialization that covers the formation requirements nationwide.  

 
 
2.2 Regulatory framework  
 
Cuban legislation gives special attention to education and teaching of human resources. The main 
legal document that defines the policy regarding nuclear applications in Cuba is the Decree law 
No. 207  “ the use of the nuclear energy “ establishes in the article 16 among the responsibilities 
of the holder of the authorizations:  
 

h) “to ensure that,  the personnel involved in the execution of activities dealing with the use 
of nuclear energy, comply the qualification requisites established for each job, in 
accordance with  legal, technical or safety guidance, ensuring continuous education and 
training of the personnel.” 

 
The regulatory Guide “for the selection, training and authorization of the personnel working with 
practices associated to ionizing radiations”[1] was issued due to the importance of technical 
competence and to achieve coherence of the national regulatory system with international 
standards. It gives importance to the activity and clearly defines the responsibilities of all parts 
that ensure or contribute to the preparation of persons involved with safety. 
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2.3 Current education and training needs at short and medium terms 
  
A great number of users of nuclear techniques have promoted the development of a safety culture 
in its practices. That is why; the continuous preparation of the human resources on radiological 
protection is one of the priorities. In addition, the impact of the implementation of the mentioned 
national regulation   for the selection, training and authorization of the personnel has increased 
the demand of education activities as well.  
 
The information obtained so far from the several meetings with the users and from the revision of 
documents supporting the authorization process drives to the following: 
 

1. The demands of education and training activities are not cover at all.  As it is expected, 
greater necessities are in medical practices.  

 
2. Interestingly, the main demand  deals with basic knowledge of radiological protection 

aiming at strengthening the preparation of the radiation protection officers  
 

3. On –the- job training has not been fully used, though some limited applications have used 
this method.   Users with solid and well-established radiological protection programs do 
not promote this kind of activities.  

 
 
2.4 International Cooperation 
 
Regarding international cooperation, there is a difference between the established with IAEA and 
the one with several foreign institutions and multilateral projects. 
 
IAEA, through national and regional projects, has largely contributed to the creation of technical 
capacities in the country. This cooperation has aimed either to the formation of RPO of more 
complex applications or to the specialized preparation of technicians in the services or regulatory 
areas. Regional courses of PGEC have placed an important role in the diffusion of IAEA 
standards on this field.  
 
IAEA currently works in developing its Strategic plan for Education and Training in Radiation 
Protection and Waste Safety that have provided basic information to the preparation of technical 
programs for the courses that are delivered [2,3].  
 
Though the international collaboration with regional institutions and projects is not big, some 
activities with European programs have been developed.  Especially with the project that aims at 
establishing the “European Network on Education and Training in Radiological Protection” [4].    
The integral focus on all the elements that contribute to the development of a solid infrastructure 
for education and training, which is a characteristic of this Project, may be a valuable guide to 
develop our national strategy. 
 
 
3.   DEVELOPMENT PERSPECTIVES. 
 
The importance of this aspect has been recognized by the Agency of Nuclear Energy and 
Advanced Technologies.  In its strategic program, it aims at developing a sustainable national 
system for the creation of technical competences in the field of radiological protection [5].  That 
is why a long- term   project has been started that aims at: 
 
 

• Designing and implementing a mechanism that allows the identification of training 
needs as well as to sep an adequate updating system.  
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• Creating an effective institutional system that contributes to achieve the education and 
training system to cover national demands, including the definition of capacities for 
on-the-job trainings. 

  
• Establishing a system that allows the harmonization of the content and scope   of both 

basic and specialized courses, as well as its proper recognition by the regulatory 
authority. To define the role of technical societies in this system.  

 
• Creating a program of information and visualization of topics, courses, professors, 

training capacities and other aspects that may lead to a better diffusion of the results 
and of available training capacities.  

 
• Making the system to be applied compatible with IAEA education and training 

standards and platforms that have been presently developed in countries with high 
performance in the topic.  

 
 
4. CONCLUSIONS 

 
The balance of current situation in radiological protection training in the country is characterized 
by an adequate professional level, mainly in the regulatory system and in the institutions ensuring 
specialized services. There is a lack of an institutionalized system that may potentate the existing 
infrastructure and cover growing demands for training. A project at long term has been identified 
and it will allow the establishment of a sustainable system matching international expertise in the 
field.  Clear goals to achieve this are defined.  
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