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1. INTRODUCTION 

1.1. BACKGROUND 

The IAEA has a statutory function to establish standards of safety for the protection of health, 
life and property against ionizing radiation and to provide for the application of these 
standards through, inter alia, education and training. 

The Governmental, Legal and Regulatory Framework for Safety [1] states that “As an 
essential element of the national policy and strategy for safety, the necessary professional 
training for maintaining the competence of a sufficient number of suitably qualified and 
experienced staff shall be made available ” . It requires governments to “make provision for 
building and maintaining the competence of all parties having responsibilities in relation to 
the safety of facilities and activities” . For this purpose, the Radiation Protection and Safety of 
Radiation Sources: International Basic Safety Standards [2] requires governments to establish 
requirements for “education, training, qualification and competence in protection and safety 
of all persons engaged in activities relevant to protection and safety” . 

Guidelines on how to meet requirements for education and training in radiation safety, and in 
radiation protection aspects of nuclear, radiation, transport and radioactive waste are provided 
in the safety guide Building Competence in Radiation Protection and the Safe Use of 
Radiation Sources [3]. It also presents a systematic structured strategy to help Member States 
to address training needs in the field of radiation protection and the safety of radiation 
sources, by establishing a sustainable education and training programme based on the analysis 
of training needs and with an effective use of available human and physical resources at 
national and international level. The safety guide is under revision and it will be included in 
an upcoming new guide [8]. In line with the guide, the IAEA Strategic Approach to Education 
and Training in Radiation, Transport and Waste Safety, 2011-2020, submitted to the IAEA 
Policy Making Organs in 2010 and duly noted by the General Conference [9], encourages and 
supports the development and implementation of States’ own national strategy for building 
competence.  

Since the publication of the guide, considerable progress has been made, with respect to the 
development of a range of tools and concepts that can assist Member States with respect to 
national strategies for building competence, and the establishment of Regional Training 
Centres (RTC) as centres of resources for the Member States in the region. However, there is 
little by way of detailed guidance for Member States as to how to approach the development 
of national strategies for education and training and to make use of the various resources 
available from the IAEA, including the RTCs, for that purpose. Experience has shown that the 
availability of such guidance would be of value and help to encourage competence building in 
radiation protection and safety at the national level. 

 

1.2. OBJECTIVE 

The objective of this Safety Report Series is to provide a methodology for assisting Member 
States to establish a national strategy for education and training in radiation, transport and 
waste safety. This strategy will contribute to strengthen radiation safety by developing 
national expertise in a sustainable and effective way, through the development of national 
education and training programmes, considering existing and foreseeable needs, and taking 
into account national and international capabilities and resources. 
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1.3. SCOPE 

This Safety Report Series provides a practical tool for the implementation of the Radiation 
Safety Guide Building Competence in Radiation Protection and the Safe Use of Radiation 
Sources [3]. It presents the main concepts for establishing a national strategy for education 
and training in radiation, transport and waste safety, based on four interlinked phases, where 
the outcome of one phase is the starting point for the next. 

It is primarily addressed to national bodies (e.g. regulatory authorities) and policy decision 
makers that want to develop and maintain competence and skills of personnel in radiation 
safety with an effective and sustainable approach by establishing education and training 
programmes based on the assessment of national training needs. Technical support 
organizations, education and training institutions, professional organizations, and other 
relevant stakeholders for education and training in radiation, transport and waste safety might 
be also interested in the use of this publication. 

This publication does not address neither the requirements for education and training, to be 
established by governments as required in the Radiation Protection and Safety of Radiation 
Sources: International Basic Safety Standards [2], nor the content of educational and training 
courses and the most appropriate training methods, as provided in the publication for the 
Training in Radiation Protection and the Safe Use of Radiation Sources [4] and in the syllabus 
for the Postgraduate educational course in radiation protection and the safe use or radiation 
sources [5]. 

 

1.4. STRUCTURE 

The text is organized as follows: chapter 2 outlines the concept of a national strategy for 
education and training in radiation, transport and waste safety; chapter 3 describes the first 
step in the development of a national strategy, presenting the essential elements to be 
considered when assessing the education and training needs; chapter 4 describes how to 
design and chapter 5 describes how to develop and implement an education and training 
programme based on the assessed needs; chapter 6 describes the last step in the development 
of a national strategy, introducing some concepts and methodologies to evaluate the national 
education and training programme. The Annex illustrates a practical application of the 
guidance provided in the chapters of the main text. 

 

2. THE CONCEPT OF NATIONAL STRATEGY FOR EDUCATION AND 
TRAINING IN RADIATION, TRANSPORT AND WASTE SAFETY 

2.1. THE STRATEGIC APPROACH 

The desired end-point of education and training in radiation, transport and waste safety is to 
build and maintain an appropriate level of competence in the field, suitable and commensurate 
with the radiation safety context within the country. This context, and therefore the education 
and training needs, will be largely determined by: 

 The range of practices undertaken or foreseen, and 

 The legal and regulatory framework in place, particularly in relation to the education 
and training requirements. 
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Building competence while focussing on the sustainability will be greatly benefited by the 
adoption of a strategic approach. When the education and training needs are known, the 
strategic approach will result in a national education and training programme designed to 
effectively and timely meet those needs, while optimizing the available resources, with 
periodic evaluation procedures established to keep the programme updated and in-step with 
the expectations of national stakeholders. 

It is important to recognize that the profile of any national education and training programme 
will be shaped by not only existing and foreseen practices and the evolution of the legal and 
regulatory framework, but will also be greatly influenced by the available national 
infrastructure and human resources. 

 

2.2. THE PROCESS 

The Radiation Safety Guide Building Competence in Radiation Protection and the Safe Use 
of Radiation Sources [3], provides guidance on the application of the requirements for 
education and training and outlines the elements for a national strategy to build competence in 
radiation, transport and waste safety. This provides the basis for Figure 1, which in effect, 
outlines a process for building national competence, this process being a number of linked 
phases that provide the answers to key questions. 

 

 

 

Fig.1. Process for building competence in radiation, transport and waste safety through education 
and training 

“What is needed?” 

The first phase in the process is to evaluate the education and training needs. There are three 
components within this phase: 

“How is the education and 
training programme to be 

established?” 

“What is the education 
and training 

programme that will 
meet the need?” 

“Is the established 
education and training 
programme of value?” 

“What is needed?” 
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 Collection of information about practices and activites undertaken; 

 Analysis of education and training requirements specified in the legal and regulatory 
framework; 

 Evaluation of numbers of personnel within identified professional categories that will 
require training, including consideration of any on-going needs for refresher training. 

“What is the education and training programme that will meet the need?” 

Based on the output of phase one, the focus of the second phase is to design a national 
education and training programme that will meet all identified needs. 

In simple terms, any national education and training programme can be considered the 
schedule of activities to be delivered over a specified timeframe in order to meet the identified 
education and training needs. Analysis of the identified education and training needs will lead 
to the development of possible options to meet these needs, depending on a number of 
parameters, including: 

 Number of persons to be trained in any category; 

 Type of training required (e.g. basic or specialized, scientific or technical); 

 Existing national capability (human resources, facilities, financial circumstances); 

 International context (e.g. resources available and accessible in other countries, support 
provided by international organizations). 

Once the most suitable and effective options have been identified and agreed, the detailed 
programme of work for a given timeframe can be specified. 

“How is the education and training programme to be established?” 

The establishment of the national education and training programme requires mechanisms for 
the development and implementation of the education and training activities to be in place. 

Aspects to be addressed include consideration of appropriate implementation methods. For 
example, every identified education and training need should be matched with an appropriate 
training methodology such as attendance at a structured course, on-the-job training, or 
distance learning. Likewise, requirements for training facilities should be specified when 
appropriate, pre-requisite experience and/or qualifications for trainers specified and guidance 
provided on content, format and preparation of training materials. 

“Is the education and training programme effective?” 

The effectiveness of the national education and training programme should be evaluated and 
monitored in order to ensure that: 

 The options adopted to meet the needs continue to be effective; and 

 The overall programme is kept up to date and improved. 

Realistically any national education and training programme would be expected to change 
over time in order to meet changing or evolving needs as a result of, for example, improved 
national competence, evolving technologies, evolution of the legal and regulatory framework, 
or further development of the radiation protection infrastructure. 

The Education and Training Appraisal [6] methodology, used as a self-assessment tool or as 
an external peer review service may assist in the implementation of the above process. 
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Detailed guidance on each of the above phases is provided in chapters 3, 4, 5 and 6. 

 

2.3. POLICY FRAMEWORK 

The operational implementation of the above mentioned four steps of a national strategy for 
education and training in radiation, transport and waste safety requires a long-term 
commitment of several national stakeholder and key-players (e.g. regulatory authorities, 
training providers, governmental organizations active in education and training, professional 
organizations). They are expected to synergistically and timely carry out the activities related 
to their specific functions in order to put in operation the process of the strategy. For this 
purpose, it is essential that Member States take the ownership of the whole process with a 
clear commitment at higher levels of the national policy organs by providing the formal 
framework for the action of the single stakeholder and key-players with a clear identification 
of roles and responsibilities (Chapter 2 in Ref. [3]). This should result in a general policy 
document that outlines the national strategy for education and training in radiation, transport 
and waste safety providing: 

 Background information on: 

− the relevance of techniques using ionizing radiations in the national context, 
considering present status and future development of the applications; 

− the national legal and regulatory framework for education and training and its 
interface with international requirements. 

 A vision that communicates the values inspiring the Member State, giving directions 
about how national stakeholders and key-players are expected to behave and shaping 
international organizations’ understanding of why they should collaborate and support 
the Member State in the field of education and training in radiation, transport and waste 
safety. This section should address concepts and subjects such as sustainable 
infrastructures for education and training, national needs, maintaining competence, 
national legislation and regulations, international standards; 

 An outline of the main elements of the process underpinning the national strategy, in 
line with the concepts and methodology described in section 2.2 and detailed in chapters 
3, 4, 5 and 6; 

 Identification of the national stakeholders and key-players for the establishment of the 
national strategy, pointing out their role and responsibilities at national level in the field 
of education and training and their expected contributions for the operational 
establishment of the strategy; 

 Provisions for mechanisms to review, advice, and report on the progress made in the 
implementation of the national strategy. For this purpose, the establishment of a steering 
committee aimed at monitoring the implementation of the national strategy would be 
advisable. In such case provisions should be made in relation to: 

− Composition of the committee (representatives of the national stakeholders and key-
players as identified in the previous step); 

− Term of Reference (e.g. to review progress in-, to recommend possible changes 
regarding-,  to develop performance indicators to monitor progress in-, the 
implementation of the national strategy); 
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 Work procedures (appointment of a chairperson, frequency of meetings, reporting 
mechanisms). 

This general policy document should have a formal endorsement from the national authorities 
with responsibilities in education and training for the personnel in charge of radiation 
protection, and/or authorities accountable for the safe use of ionizing radiations or more 
generally for the development of human resources at the national level. These authorities shall 
have the power to directly take the actions required for the implementation of the national 
strategy, e.g. according to the advice provided by the steering committee, or to formally 
request the competent institutions or organizations to take such actions. 

 

3. ASSESSMENT OF EDUCATION AND TRAINING NEEDS 

3.1. REGULATORY FRAMEWORK FOR EDUCATION AND TRAINING 

A regulatory framework, in line with the IAEA Safety Standards [1] is expected to be in place 
specifying a system for control of radiation sources and restriction of exposure to personnel. 
An important component of any framework will be the existence of requirements to ensure 
competence in protection and safety of all persons engaged in activities relevant to protection 
and safety [2]. Specific requirements should be clearly laid out in the regulations, with the 
implementation of these requirements being enforced by the Regulatory Body1. Where 
required, qualification requirements are established in terms of minimum education level, 
training, work experience and on-the-job training with a formal recognition system for some 
specific personnel (e.g. qualified expert). 

The regulatory framework will identify the required competence in radiation, transport and 
waste safety for personnel with specific roles and functions. This should include: 

 Personnel with specific responsibilities or functions in radiation protection, including: 

− Qualified Experts 

− Radiation Protection Officers 

 Workers for an employer with recognized rights and duties in relation to occupational 
radiation protection. 

 Operators who has the responsibility for the day-to-day use of radiation sources, for 
example: 

− Industrial Radiographers 

− Nuclear Medicine Technicians 

− Operators in waste management or transport 

 Health professionals, for example: 

− Medical Physicist 

− Medical Radiation Technologists 

                                                 

1 When the regulatory framework is still under development, a Member State can seek support from the IAEA, 
but this should not stop the process of developing a national strategy on building competence through education 
and training. 
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 Other personnel who may be involved or associated with activities invloving radiation 
but not considered to be directly working with radiation, for example: 

− Staff of regulatory bodies 

− Emergency response personnel 

When considering the above list of personnel, the user of this document should not merely 
compare it with the terminology used in national regulations and legislations, but should have 
a clear understanding of, and focussing on the functions, duties and responsibilities of these 
personnel in relation, whenever applicable, with the definitions provided in the IAEA safety 
standards [2], [3]. The above list is not exhaustive; care should be taken to ensure that all roles 
and functions relevant at national level have been identified. As part of the process of 
assessing education and training needs, at least all specified roles along with any associated 
competence and/or training requirements prescribed in regulations should be identified with 
particular consideration to personnel with specific responsibilities in radiation protection (i.e. 
qualified experts and radiation protection officers). 

 

3.2. PRACITICES AND ACTIVITIES 

Details of those practices and activities undertaken, or that are realistically foreseen, should be 
collated; the information gathered should be sufficiently detailed to ensure that all major 
applications within a practice are captured. The following work practices and/or activities are 
typical: 

 the production for and use of radiation sources and devices (including maintenance and 
calibration) in: 

− Industrial and research applications (including industrial radiography, industrial 
irradiator facilities, industrial gauges and well logging, use of sealed and unsealed 
sources for research activities, research accelerators or reactors, isotope production 
operations and source manufacturing); 

− Medical applications (including dental radiology, diagnostic and interventional 
radiology, radiotherapy and brachytherapy, nuclear medicine); 

− Veterinary purposes; 

− Imaging equipment at borders (including x-ray portals); 

− Agriculture; 

− Education and training; 

 exposure to enhanced levels of natural radiation in work places such as in the mining 
and processing of raw materials or in the oil and gas industry;  

 decommissioning and radioactive waste management; 

 regulatory activities (e.g. authorization, inspection, safety assessment, enforcement); 

 transport of radioactive material; 

 emergency planning and preparedness. 

It is important that, when collating the information, the number of facilities/organizations 
undertaking the activities is also identified as far as practicable. An estimate of the number of 
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sources within the facilities is also useful information when it comes to determining the 
education and training needs. 

In order to identify the practices and activities relevant in the country the main sources of 
information are: 

 data from notifications made to the regulatory body on the intention to carry out a 
specific practice involving the use of radiation; 

 data from a national register or an inventory of radioactive sources, for example on the 
basis of the IAEA Regulatory Authority Information System  (RAIS) [7] or any other 
equivalent system available at national level. 

Other sources of information might be: 

 manufacturers; 

 professional societies; 

 inspections; 

 import/export records; 

 personnel monitoring services; 

 accidents and incident reporting. 

 

3.3. NUMBER OF PERSONNEL TO BE TRAINED 

Having knowledge of the roles and responsibilities of personnel and their required 
competence and a good understanding of the practices and activities undertaken, the next step 
is to determine the number of persons in each of the various categories of personnel for which 
education and training needs have to be addressed. Consideration needs to be given to the 
projected number of persons in the future; a timeframe of 5 years might be reasonable. The 
likely turnover of staff in posts is another consideration when estimating the number of 
persons requiring education and training. The Education and Training Appraisal (EduTA) 

methodology [6] may be particularly helpful in this particular process. 

It is worth noting that an analysis of this type should identify any potential skills shortage in 
the future. For example, if a Member State is going to start a programme of isotope 
production, then it will require an appropriately educated workforce, which would include 
graduates in scientific and technical disciplines, to support the programme. Identifying this 
need at an early stage allows time to put the appropriate measures in place to ensure that any 
shortage of essential skills can be avoided. 

There are a number of options as to how the collated information can be recorded and 
documented but the resulting output from the assessment phase would be expected to include 
the following: 

 Practice/Activities A list of all the practices and activities undertaken 
and foreseen along with estimates of the number of 
facilities and sources. 

 Roles/Functions A list of all identified roles, responsibilities and 
functions (ideally, cross-referenced to practices and 
activities). 
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 Required competence/training For each role/practice combination details of the 
prescribed competence/training requirement. 

 Number of persons to be trained For each role/practice combination an estimate of 
the number of individuals likely to require training 
within a certain timeframe (e.g. 5 years). 

It should be ensured that any identified needs are based on the actual information collated on 
the education and training requirements and on existing and foreseen practices and activities. 
The production of “wish-lists” or formulation of programmes to elaborate on existing 
satisfactory capabilities shall be avoided. 

Once the education and training needs have been clearly identified, a national training 
programme to meet these needs can be designed. 

 

4. DESIGN OF A NATIONAL EDUCATION AND TRAINING PROGRAM ME 

4.1. ELEMENTS OF A NATIONAL EDUCATION AND TRAINING PROGRAMME 

As defined in section 2.2, the national education and training programme is the schedule of 
activities to be delivered over a specified timeframe in order to meet the identified education 
and training needs. As a minimum, the programme is expected to detail all training events to 
be delivered using national capability within the country and, when necessary, to be sourced 
outside the country, with information on the type of training, target audience, frequency of 
events, and duration. 

Where appropriate the specified training programme may also include other activities such as: 

 planned train-the-trainer2 activities aimed at building training capability; 

 the establishment of  training centre(s) to host certain types of training events; 

 the recruitment of experienced trainers. 

 

4.2. ASSESSMENT OF NATIONAL RESOURCES AND CAPABILITIES 

Having identified the training needs, the first step in the design of a national training 
programme is to assess existing capabilities, both in terms of the resources available and the 
appropriateness of those resources 

There are a number of methodologies that can be applied in order to ensure that all relevant 
information is captured. Internal self-assessment has the advantage that the assessment can be 
done on a practice-by-practice basis and could usefully be undertaken by, for example, the 
relevant professional bodies. The outcome should be that a complete picture of education and 
training capabilities within a practice/application emerges. The direction of this investigation 
could proceed as follows: 

(1) Identify the primary qualification routes for those working (at all levels) within the 
practice (this should identify any prescribed educational requirements as well as any 
discipline-specific training schemes); 

                                                 

2 See section 5.3.3. 
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− For example, in the case of a radiologist, the primary qualification route is medical 
doctor with further training in the specific discipline of radiology. 

(2) Determine whether there is any radiation protection component embedded within the 
primary qualification route, and if so, ascertain the details (this is often the case for 
some health professionals or specialist scientists);   

− For the previous example of radiologist, a component of radiation protection is 
expected to be built into the identified education and training route including topics 
such dose to patient, factors that affect dose, ALARA, techniques and methodologies 
to reduce dose, quality assurance; whenever the existing system does not address 
some relevant topics, a gap has been identified and a training need has consequently 
to be filled. 

(3) Determine whether radiation protection training is required and provided after the 
qualification and if so, ascertain the details; 

− For example refresher training is expected be required to maintain professional 
competence with respect to radiation protection. 

This process can be followed for each identified practice and application. Such as systematic 
approach should identify all known capability in the field.  

As an alternative, or in addition, to the above, external peer review may be used to identify 
and capture national education and training capability. There are a number of self-assessment 
tools available from within the IAEA, for example the Education and Training Appraisal 
(EduTA) service methodology [6], that can be used to assist this process. Where both internal 
and external reviews are undertaken overlap with respect to the resulting information should 
be expected – the combination of the two should provide a fairly accurate picture of where 
availability and suitability of expertise lies. 

 

4.3. MATCHING THE NEEDS TO AVAILABLE RESOURCES AND CAPABILITIES 

The next step is to match the identified needs with the national capability for the provision of 
education and training. The outcome of this matching exercise will be two-fold; it will 
identify: 

 The education and training needs that may be addresses using available national 
resources and capabilities; and 

 The residual education and training needs that may have to be addressed either by 

− Using available resources outside the country, and/or 

− Building capability (over time) within the country. 

In undertaking this matching exercise, the following should be noted: 

 For already available training, the suitability should be verified by relevant 
stakeholders; for example training programmes, courses or providers (depending on the 
national requirements) might need to be recognized by specific authorities (e.g. 
regulatory body) to appropriately cope with the need of training for some practices 
and/or some specific personnel; 
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 The matching process should indicate whether available resources are being optimized, 
e.g. it may be that existing capabilities and resources can be better deployed; if this is 
the case then the issue should be identified and remediation built into the planned 
national education and training programme;  

 Where a lack of national capability at national level has been identified, the reasons 
should be made clearly, for example: 

− shortage of relevant expertise 

− lack of appropriate facilities 

− lack of  specific practical resources (e.g. simulators) 

− emerging practice 

− lack of opportunity for on-the-job training. 

Consideration of exactly where and why there is a shortfall in the capability at the national 
level may be a useful input in determining how best to meet that need (for example, it might 
not be cost effective to address the shortfall at national level, depending on the number of 
persons to be trained). 

 

4.4. DESIGNING THE NATIONAL EDUCATION AND TRAINING PROGRAMME 

In effect, completion of the last two steps of this phase structures the profile of the national 
education and training programme identifying what needs to be done where and when. This 
provides the input for the next step to formulate the detail of the programme to meet the 
education and training needs by scheduling a programme of work over a specified timeframe, 
which makes use of all appropriate resources. Obviously, the schedule will reflect the volume 
of training required but it should also reflect any prioritization identified when assessing the 
training needs. The programme of work might not need to be fixed in terms of dates of events, 
or even who, or what organization, should deliver the training but in the latter case it is 
advisable that at least appropriate targets and milestones (e.g. competence built in a certain 
time frame through train-the-trainer activities) are incorporated into the programme. 

 

5. DEVELOPMENT AND IMPLEMENTATION OF THE NATIONAL EDUC ATION 
AND TRAINING PROGRAMME 

5.1. INTRODUCTION 

The third phase of the overall strategy is putting into practice the national education and 
training programme. There are two components to this phase: 

 the development of the appropriate tools and mechanisms, where necessary, for the 
implementation of the activities outlined in the national education and training 
programme, and  

 the actual delivery (implementation) of the activities within the national education and 
training programme. 

Detailed presentation of the aspects to be considered in the development and implementation 
of training courses is provided in Chapter 5 of Ref. [4] . The following sections provide some 
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further considerations when the courses are organized in the framework of a national 
education and training programme. 

5.2. DEVELOPMENT 

The focus in the development stage is on ensuring that the content and format of any training 
to be delivered will be such that the training needs will be adequately addressed. For this 
purpose, it can be helpful to consider any training event as a “product” and that product must 
satisfy certain criteria. 

5.2.1. Criteria for content and format 

Within the national education and training programme, the following should be specified for 
every generic training event: 

 intended target audience; 
 aims and learning objectives; 
 preferred delivery format (e.g., classroom, practical demonstrations, OJT); 
 syllabus to be covered; 
 suggested duration; 
 nature/format of student material to be provided (e.g., lecturer’s notes, slides); 
 pre-requisites for training providers (e.g. recognition of training centre and/or courses); 
 pre-requisites for trainers (e.g. qualification and/or competence in terms of technical 

capabilities and soft skills). 

5.2.2. Criteria for training providers 

It is likely that within any country there will be a number of training providers, some capable 
of delivering a wide range of training events identified in the training programme while others 
will have a more limited or specialist capability. In order to ensure consistency in the 
approach, the basic criteria should be established with respect to how training providers 
conduct or deliver training events. Specifically: 

 providers would be expected to adhere to the criteria for content and format of training 
events (as specified in section 5.2.1); 

 providers would be expected to produce their own course material for students. Such an 
approach allows for a degree of flexibility (which can be beneficial) but minimum 
standards/criteria should be specified with respect to content and presentation; 

 format and standards for assessment tools (e.g. examination procedure) should be 
specified (as further considered in following section 5.2.3). 

Again, it would be beneficial if these criteria/standards were to be available as a published 
document. 

5.2.3. Examination procedures 

Training providers should implement mechanisms for the assessment of trainees at the end of 
the course to evaluate the achievement of the learning objectives as well as to test the efficacy 
of the course delivery and trainers’ selection. In developing training courses that address the 
needs identified during the analysis phase to establish a national education and training 
programme, particular consideration should be given to the examination procedures when the 
successful completion of the training confers qualification or status (for example as qualified 
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expert or radiation protection officer) in accordance with national legislation and regulations. 
It might be also the case that national legislation and regulations require a further examination 
conducted by national authorities for the formal qualification; in this case, the outcomes of 
such examination could provide the training providers with an important and independent 
feedback to evaluate the effectiveness of their courses for training personnel for whom 
specific qualification procedures are established. 

5.3. IMPLEMENTATION 

Ideally, all work in the development phase will be completed in advance of the training 
activities being delivered. However, the lack of tools and mechanisms necessary for the 
implementation of certain activities within the national education and training programme 
should not refrain from delivering the remaining activities that might not need a development 
phase. 

Although the issue of accessibility of training should have been considered when designing 
the national training programme, care should be taken in the implementation phase to ensure 
that nationally resourced training is made available where it is needed. In some cases this may 
mean that the training providers have to travel to where the need is or some larger 
facilities/organizations develop the training capability themselves in order to cope with their 
own training needs. 

5.3.1. Training needs met using regional or international resources 

When training activities are carried out in institutions outside the country, it has to be ensured 
that the contents and duration of the training is in line with national requirements. Particular 
consideration has to be given to the time planning the training courses organized by those 
institutions, as it might not timely fit the training needs as identified in the design phase. 
Furthermore, limitations in the number of participants that can be enrolled in the courses 
organized in the institutions outside the country (e.g. due to institution’s limitations for the 
attendance of foreign participants or in the availability of funding to support country’s 
participants) should be also carefully considered. 

5.3.2. Recognition of training centres/providers/course 

It may be beneficial for the regulatory body to recognize certain training centres, providers 
and/or courses for the training of personnel for whom legislation and regulations have 
established requirements, e.g. qualified expert and radiation protection officer, in compliance 
with safety standards [2]. A process of accreditation can formally confer such recognition [3]. 
The criteria for accreditation of training centres and courses should be defined by the 
regulatory body in national standards establishing requirements for training facilities, teaching 
staff, content, material and methods for training, examination procedures and training records 
[4]. The regulatory body using compliance criteria should ascertain the fulfillment of the 
requirements of the standards. Both requirements and criteria should be periodically reviewed 
to ensure that they are effective and up to date. 

5.3.3. Activities to build national training capability 

One of the most important and effective means of optimizing resources and transferring the 
skills necessary for building competence is the Train-the-Trainers approach (TTT). TTT is 
aimed at training those who will become trainers, with a cascading effect that will make 
available a large number of trained personnel in a reasonable time frame. The desired 
endpoint is a pool of trainers with technical competence, practical experience and teaching 
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and communication skills in order to allow the establishment of a sustainable and self-
supporting training programme in the country. 

Country could consider adopting mechanisms for training the trainers with a short and long 
term approach. In the first case, the country could make use of resources available abroad, e.g. 
inviting international experts to train local trainers, or organizing scientific visits for local 
trainers to well-established foreign institutions to enable them to gain the necessary 
experience. Potential local trainers could also be sent as observers/participants in specifically 
designed training courses organized by international organization (e.g. IAEA). At long term, 
teaching modules for TTT should be firmly implemented in the syllabus of the training 
courses provided at national level in the field of radiation protection and the safety of 
radiation sources (e.g. as in the IAEA syllabus in Ref. [5]). 

 

6. EVALUATION OF THE NATIONAL EDUCATION AND TRAINING 
PROGRAMME 

It is important that the national education and training programme is in line with relevant 
safety standards and its effectiveness is monitored to ensure that it continues to meet the needs 
(e.g. due to the introduction of new practices, development of new techniques, establishment 
of new regulations). Mechanisms for regular evaluation are, for example, self-assessment or 
an external appraisal [6].  

The evaluation phase should consider the impact on the long term of the whole national 
education and training programme, for example through the improvement of the safe 
operation of the facility. For that purpose, parameters could consider occupational and/or 
collective doses, or reduction in accident rates, and should be assessed by using performance 
indicators that compare: 

 inspection reports before and after training; 

 data on individual and collective doses before and after training; 

 accident reports before and after training. 

It might be also useful to have a more immediate and prompt evaluation of the national 
education and training programme, for example by considering the single steps, with the tools 
and mechanisms suggested in the procedure for establishing the programme.  

For instance, performance indicators might consider: 

 number of training courses run in respect with the courses planned; 

 percentage of successful completions of training by trainees; 

 pass rate at the examination for the formal recognition of the qualification for certain 
categories of personnel; 

 number of people undergoing initial and refresher training; 

 feedback from trainees about the quality and effectiveness of training; 

 feedback from employers on the basis of a formal and documented appraisal of the 
performance of trainees after training; 

 new levels of competence reached by trainees. 
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The application of adequate quality management within the various phases for the 
establishing of the national education and training programme can be also beneficial. 
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ANNEX I.  CASE STUDY 

I-1. INTRODUCTION 

This Annex illustrates the practical application of the guidance provided in the main report for 
a hypothetical country. This example helps to visualize the implementation of the various 
steps of the process in a practical way. 

The following case study focuses on the first three phases of the process to build a national 
education and training programme in radiation, transport and waste safety: assessment of 
education and training needs (chapter 3 of the main report), design of the national education 
and training programme (chapter 4), development and implementation of the programme 
(chapter 5). Some elements within the phases of the process, described separately in the main 
text for the sake of clarity, may occur applied simultaneously when the process is applied in 
the practice. For this reason, in the following sections of the Annex, reference to the sections 
of the main report where the single elements of the process are described is provided. 

For the sake of brevity and simplicity, the case study has been limited only to a restricted 
number of practices and facilities, and categories of personnel among all those possible ones 
(as outlined in Fig. 1). The education and training needs were assessed for practices in the 
industrial and research field, medical field, other general practices not included in the two 
previous ones, and practices related to regulatory activities. Furthermore, the categories of 
personnel considered are qualified experts, radiation protection officers, operators and health 
professionals (Fig. 1a). On the basis of this analysis, the national education and training 
programme was then designed only for practices in the medical field and for three categories 
of personnel (qualified experts, radiation protection officers, operators) (Fig. 1b). Finally, an 
example of some actions to develop and implement the national education and training 
programme is provided for the training of radiation protection officers in nuclear medicine 
(Fig. 1c). 

Explanatory notes at the end of the Annex provide information on how to use the example 
table to collect and collate data for the assessment of education and training needs 
(explanatory note 1) and on the definition, role and functions of the professional categories 
considered in the example (explanatory note 2). 

In the actual case of a country willing to establish a national education and training 
programme, all the practices and facilities present in the country and regulated by national 
legislation and regulations as well as all the categories of personnel for whom education and 
training requirements in radiation safety are established shall be considered. Qualified expert 
and radiation protection officer shall always be taken into consideration, owing to their central 
role and responsibilities in radiation safety. The whole four-phase process (including the 
evaluation of the national education and training programme as presented in chapter 6 of the 
main report) shall also be applied. 
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Fig. 1: Outline of the practices and facilities, and categories of personnel considered, as example, in 
the present Annex in section 1 ‘Assessment of education and training needs’ (Fig. 1a), section 2 
‘Design of a national education and training programme’ (Fig. 1b) and section 3 ‘Development and 
implementation of the national education and training programme’ (Fig. 1c). QE: Qualified Expert; 
RPO: radiation Protection Officer; Op: Operator; HP: Health Professional.  

a) 

b) 

c) 
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I-2. ASSESSMENT OF THE EDUCATION AND TRAINING NEEDS 

I-2.1. Details of the Regulatory Infrastructure for Education and Training 
(addressing section 3.1) 

The Government of the hypothetical country has established a regulatory body (Requirement 
3 in Ref. [1]). The government has specified the level of competence for persons with 
responsibilities in relation to the safety of facilities and activities. It has made provisions for 
adequate arrangements for the regulatory body and it supports organizations to build and 
maintain expertise in the disciplines necessary for discharge of the regulatory body’s 
responsibilities in relation to safety; it has also made provision for adequate arrangements for 
increasing, maintaining and regularly verifying the technical competence of persons working 
for authorized parties (paragraph 2.36 in in Ref. [1]). Government has ensured that 
appropriate requirements are established for education, training, qualification and competence 
in protection and safety of all persons engaged in activities relevant to protection and safety 
(paragraph 2.21a in Ref. [2]). 

The regulatory body ensures the application of the requirements for education, training, 
qualification and competence in protection and safety of all persons engaged in activities 
relevant to protection and safety (paragraph 2.32 in Ref. [2]). 

The relevant principal parties and other parties, including the registrants, licenses and 
employers (paragraphs 2.41 and 2.42 in Ref. [2]), ensure that all personnel engaged in 
activities relevant to protection and safety have appropriate education, training and 
qualification so that they understand their responsibilities and can perform their duties 
competently, with appropriate judgment and in accordance with procedures (paragraph 2.44 in 
Ref. [2]). 

In particular: 

 Government has ensured that requirements are established for the formal recognition of 
Qualified Expert (QE) in radiation protection (paragraph 2.21(b) in Ref. [2]). In the 
hypothetical country the QE is recognized in the general field of radiation protection, 
but some further requirements have been established in regard with the specific 
practices they could be asked to advice on. The number of QEs needed per practice is 
not specified. All facilities will need the advice of, and access to, a QE to some extent. 
In some complex facilities, the QE may be an employee of the facility, in other cases, he 
may be a consultant.  

 Employers, registrants and licensees, in consultation with workers or through their 
representatives, designate a Radiation Protection Officer (RPO), in accordance with 
the criteria established by the Regulatory Body (RB) (paragraph 3.94(e)  in Ref. [2]). 
RB has specified that RPOs are needed for all practices. However, one RPO may serve 
several departments in one facility (e.g. in regard with the diagnostic and interventional 
radiology practices in a hospital, an RPO may be designated for different radiology 
departments). 

 Employers, registrants and licensees ensure that, for all workers engaged in activities in 
which they are or could be subject to occupational exposure, suitable appropriate 
training in protection and safety is provided, as well as periodic retraining (Requirement 
21 and paragraph 3.76 (h) in Ref. [2]). Registrants and licensees provide appropriate 
information, instruction and training for persons working in controlled areas 
(Requirement 24 and paragraph 3.90(i) in Ref. [2]). Employers, in cooperation with 
registrants and licensees: (a) provide all workers with adequate information on health 
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risks due to their occupational exposure in normal operation, anticipated operational 
occurrences and accident conditions, adequate instruction and training and periodic 
retraining in protection and safety, and sufficient information on the significance of 
their actions for protection and safety; (b) provide those workers who could be involved 
in or affected by the response to an emergency with appropriate information, and 
adequate instruction and training and periodic retraining, for protection and safety 
(Requirement 26 and paragraphs 3.110(a,b) in Ref. [2]). Employers, in cooperation with 
registrants and licensees, provide female workers who are liable to enter controlled or 
supervised areas or who may undertake emergency duties with appropriate information 
on: (a) The risk to the embryo or fetus due to exposure of a pregnant woman; (b) The 
importance for a female worker of notifying her employer as soon as possible if she 
suspects that she is pregnant or if she is breast-feeding; (c) The risk of health effects for 
a breast-fed infant due to ingestion of radioactive substances (Requirement 28 and 
paragraph 3.113 in Ref. [2]). Employers, in cooperation with registrants and licensees 
maintain records of the training provided to individual workers (Requirement 26 and 
paragraph 3.110(c) in Ref. [2]). Registrants and licensees maintain for a period as 
specified by the regulatory body and make available, as required, records of training of 
personnel in radiation protection (Requirement 42 and paragraph 3.182(b) in Ref. [2]). 

 Among the workers, the RB has identified a category of personnel responsible for the 
day to day use of radiation sources, trained in the operation of the equipment, and with a 
high level of expertise in their area of work [3]. Such workers are appointed by the 
employers and, in the hypothetical country, are authorized by the RB. They are 
generally referred to as ‘Operators’ (also named qualified operators in Ref. [3]) and 
they are trained and qualified according to national and international standards. Op 
include personnel for non-destructive testing (e.g. radiographers) [I-1],[I-2], [I-3], 
personnel in the NORM industries [I-4], personnel in the medical sector (e.g. diagnostic 
radiographer), research nuclear reactor operators [I-5], personnel involved in the 
transport of radioactive material [I-6]. The number of Op depends on the needs of the 
facilities and/or practices.  

 The RB has required that health professionals with responsibilities for medical 
exposure are specialized in the appropriate area (e.g. diagnostic radiology, image guided 
interventional procedures, radiotherapy, nuclear medicine) and they meet the 
requirements for education, training and competence in the relevant specialities 
(paragraph 3.149 in in Ref. [2]). Registrants and licensees has ensured radiological 
medical practitioners, medical physicists, medical technologists and other health 
professionals with specific duties in relation to protection and safety of patients in a 
given radiological procedure have the appropriate specialization (paragraph 3.153(b) in 
Ref. [2]). 

 A process has been established to develop and maintain the necessary competence and 
skills of staff of the regulatory body, as an element of knowledge management. This 
process includes the development of a specific training programme on the basis of an 
analysis of the necessary competence and skills. The training programme covers 
principles, concepts and technological aspects, as well as the procedures followed by the 
regulatory body for assessing applications for authorization, for inspecting facilities and 
activities, and for enforcing regulatory requirements (paragraph 4.13 in Ref. [2]).  

 Regulatory body has provided guidance specifying the minimum levels of education, 
training, work experience, on-the-job training (OJT), and personal attributes that should 
be demonstrated by specific job categories, such as RPO, QE, operators, health 
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professionals, and staff of regulatory bodies. The government has established which 
persons should have particular qualifications and the process to be employed for the 
recognition of such qualifications (as already mentioned for QE). 

 For the practices in the country and for the concerned categories of the job, the RB has 
provided guidance on: 

− type of training required; 

− course content; 

− duration and level of training; 

− assessment of trainees. 

In the hypothetical country, one training centre3 and relevant courses are recognized by the 
regulatory body [3]. 

 

I-2.2. Details on practices and facilities, and personnel to be trained (addressing 
sections 3.2 and 3.3) 

The example Table shows the data collected in the hypothetical country. 

                                                 

3 In the example, a National Training Centre (NTC) is in place. However, it may not be necessary to establish a 
dedicated training centre for radiation protection training. Training capabilities may be available in universities 
or other training institutions (as also considered in the following sections when mentioning the School of 
Medicine at the National University).  
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Table 1: Assessment form on the national education and training needs – Data collected for the practices and facilities and categories of personnel 
relevant to the hypothetical country (see also explanatory notes 1 on how to fill the table and explanatory notes 2 on the role and functions of the 
different professional categories). 

Practices using 
radiation sources 

 

Number of facilities Qualified Expert  
(QE) 

Radiation Protection Officer  
(RPO) 

Operator Health Professionals  
(HP) (****)  

Existing Foreseen 
 (< 5 yrs) 

Total Existing  

 

Estimated 
QEs 

required 

QEs to 
be 

trained 

Existing  

 

Estimated 
RPOs 

required 

RPOs to 
be 

trained* 

Existing  

 

Estimated 
Operators 
required 

Operators 
to be 

trained 

Existing  

 

Estimated 
HPs 

required 

HPs to 
be 

trained 

INDUSTRIAL and RESEARCH 

Industrial radiography 11 2 13    3 13 10 88 104 16    

Industrial irradiator 
facilities (industrial 
and research) 

2  2    2 2 0 3 4 1    

Industrial gauges and 
well logging  

38 7 45    38 45 7 152 180 28    

Research activities: 
use of sealed and 
unsealed sources  

12 3 15 0 7** 7 12 15 3 75 90 15    

Research accelerators 
or reactors  

2  2 0 2 2 2 2 0 10 13 3    

Mineral extraction and 
processing companies 
(NORM) 

10 2 12 0 6** 6 10 12 2 250 300 50    

MEDICAL 

Dental radiology 
(alone) 

500 200 700*** 0 0 0 0 0 0 300 400 100 700 900 

 

200 

Diagnostic and 
interventional 
radiology 

620 120 740*** 0 37** 37 225 270 45 400 740 340 800 1100 300 

Radiotherapy and 
brachytherapy 

3 1 4 1 4 3 3 4 1 20 28 8 10 14 4 

Nuclear medicine 13 3 16 0 16 16 13 16 3 60 70 10 26 32 6 

OTHER PRACTICES 
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Practices using 
radiation sources 

 

Number of facilities Qualified Expert  
(QE) 

Radiation Protection Officer  
(RPO) 

Operator Health Professionals  
(HP) (****)  

Existing Foreseen 
 (< 5 yrs) 

Total Existing  

 

Estimated 
QEs 

required 

QEs to 
be 

trained 

Existing  

 

Estimated 
RPOs 

required 

RPOs to 
be 

trained* 

Existing  

 

Estimated 
Operators 
required 

Operators 
to be 

trained 

Existing  

 

Estimated 
HPs 

required 

HPs to 
be 

trained 

Waste management 
facility 

1  1 1 1 0 1 1 0 1 4 3    

Veterinary radiology 3 1 4 0 0 0 1 3 2 3 6 3    

Security equipment 
(e.g. baggage x-ray, 
container inspection, 
etc) 

5  2 7 0 0 0 5 7 2 65 95 30    

Isotope production 
operations and source 
manufacturing 

1  1  1 1 1 1 0 5 7 2    

Uranium mines N/A               

REGULATORY ACTIVITIES 

Regulatory 
Applications 

   8 12 4          

 
(*) The number of the RPO to be trained reflects the fact that some of the existing facilities do not have RPO 
yet as required by the regulations.  
(**) Not all practices/activities need full time QE. 
(***) Number of devices. 
(****) This job category include all professionals in the medical field except those ones already considered 
in the previous categories.

REGULATORY STAFF  qualified & trained in radiation protection 

 

Existing Estimated 

Regulatory staff  
required 

Regulatory staff  to 
be trained 

Authorisation 7 7 0 

Inspection 5 15 9 

Assessment 3 6 3 

Enforcement 3 6 3 

Any other    
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I-3. DESIGN OF A NATIONAL EDUCATION AND TRAINING PROGRAMME  

I-3.1. National Resources for Education and Training of the Identified Personnel 
(addressing sections 4.1 and 4.2) 

On the basis of the information about the personnel to be trained (fields and qualifications) as 
in the previous step (Table 1), competent authorities and education and training institutions 
have provided information about existing training programmes at national level. 

Table 2 shows the data collected in the hypothetical country in the medical field. There is a 
course for Medical Physicists (MPs) conducted by the School of Medicine at a national 
university. The professional association of dentists is regularly organizing basic courses in the 
field of radiation protection; the courses comply with the requirements provided by the 
regulatory body about the minimum training levels for operators in the field. There is a 
National Training Centre (NTC) that has developed a comprehensive training portfolio in the 
field of diagnostic and interventional radiology for QEs (in collaboration with the School of 
Medicine), RPOs and operators. In the field of radiotherapy and brachytherapy, and nuclear 
medicine, courses are available only for operators. 

Table 2. National resources for education and training in the medical field. 

Field / 
Practices 

Category 
of 

personnel 

Training Programme 

Remarks  Training 
provider Course Purpose 

Medical 
Physics 
(general) 

MP School of 
Medicine / 
National 
University 

Postgraduate 
Course for 
Medical 
Physicists  

Training of 
Medical Physics 
Specialist 
(includes 
radiation 
protection) 

Nil 

Dental 
Radiology 

Operator Professional 
Association 

Radiation 
protection in 
the use of x-
ray 
generators in 
dental 
radiology  

Training of 
operators in 
radiation 
protection in 
dental radiology 

Nil 

Diagnostic 
and 
interventiona
l radiology 

QE NTC with 
School of 
Medicine / 
National 
University 

Advanced 
course in 
radiation 
protection in 
diagnostic  
and 
interventiona
l radiology  

Training of QE in 
radiation 
protection in 
diagnostic and 
interventional 
radiology 

- Corse established 
by the NTC using, 
inter alia, the 
material developed 
by IAEA a) 

- Complementary 
courses and OJT (in 
collaboration with 
the School of 
Medicine) to 
comply with 
national 
requirements for 
recognition of QE  
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Field / 
Practices 

Category 
of 

Training Programme Remarks  

RPO NTC Training 
course in 
radiation 
protection in 
diagnostic  
and 
interventiona
l radiology 

Training of RPO 
in radiation 
protection in 
diagnostic and 
interventional 
radiology 

- Corse established 
by the NTC using, 
inter alia, the 
material developed 
by IAEA b)  

Operator NTC Radiation 
protection in 
the use of 
ionizing 
radiations in 
diagnostic 
and 
interventiona
l radiology 

Training of QO in 
radiation 
protection in 
diagnostic and 
interventional 
radiology 

Nil 

Radiotherapy 
and 
brachytherap
y 

Operator NTC Radiation 
protection in 
the use of 
ionizing 
radiations in 
radiotherapy 

Training of 
operators in 
radiation 
protection in 
radiotherapy  

Nil 

Nuclear 
medicine 

Operator NTC Radiation 
protection in 
the use of 
radioisotopes 
in nuclear 
medicine 

Training of 
operators in 
radiation 
protection in 
nuclear medicine   

Nil 

 

a) IAEA Training on Radiation Protection in Diagnostic and Interventional Radiology  
(http://rpop.iaea.org/RPOP/RPoP/Content/AdditionalResources/Training/1_TrainingMaterial/Radiology.htm ) 

b) Syllabus for the Training of Radiation Protection Officers at Industrial and Medical Radiation Facilities, 
IAEA Training Course Series, (in preparation). 

 

I-3.2. Matching the needs to available resources and capabilities (addressing section 
4.3) 

Once the needs are clearly identified (Table 1), the national education and training 
programme is designed in order to fulfil such needs using domestic and foreign capabilities. 
Existing capabilities to match the needs (e.g., training centres, academy, universities/ type of 
course/ recognition process in place, etc.) were identified in Table 2 for the medical field. 

Table 3 shows an example of the training courses and other activities in the medical field that 
are required to fulfil the needs in the hypothetical country as identified in Table 1. The 
national education and training programme shall address the training needs for QE and RPO 
in radiotherapy and brachytherapy, and nuclear medicine. For these practices, only the 
training of operators is available at the NTC (Table 2). 

For radiotherapy and brachytherapy, the number of personnel to be trained in the next 5 years 
might not justify the development of a national course. Therefore, personnel to be recognized 
or designated as QE or RPO will be trained making use of the Regional Training Centre 
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(RTC). However, the country needs to carefully consider that the number of courses (and 
therefore the time needed) to train personnel depends on the training vacancies in the RTC’s 
courses available to national participants.  

For the training of QE, as the country has a formal system of recognition for QE, as required 
by IAEA international safety standards International [paragraph 2.21 (b) in Ref [2] (see 
section 1.1 of the present Annex), the regulatory body will endorse the Postgraduate 
Educational Course in Radiation Protection and the Safety of Radiation Sources [5], 
integrated with the practice-specific course delivered by the RTC. Seminars and OJT will be 
also required by the regulatory body to comply with national requirements for the recognition 
of QE. These training activities will be organized by the School of Medicine (as in the case of 
the QE in diagnostic and interventional radiology). 

For the training of RPO, the regulatory body will endorse the training course delivered by the 
RTC and based on the IAEA syllabus [I-7] 

For nuclear medicine, the number of personnel to be trained might justify the development of 
some national capabilities, making use of the available resources, when possible or 
appropriate. In fact, the country is considering that the development some expertise at national 
level in nuclear medicine could be important even for other practices and technological 
applications using unsealed sources. 

In order to address the immediate need of QE in this field, the country will make use of the 
course for MPs (‘Phase 1’ in the table). The regulatory body has duly verified that the 
syllabus, training methods (including on-the-job training and practical exercises) comply with 
the national requirements for the recognition of QE. As the course could be over-qualifying 
for the learning objectives of a course for QE, on the long term a training scheme (‘Phase 2’ 
in Table 3) will be developed, similarly to that one already existing for the training of QE in 
diagnostic and interventional radiology: the advanced course for QE in nuclear medicine will 
be based on a training course provided by NTC with additional training activities at the 
School of Medicine (only for some specific courses and OJT activities). For this purpose a 
Train-The-Trainers course should be planned to facilitate the establishment of such new 
course. 

In relation to the need for training the RPO, the number of personnel to be trained might not 
justify the full development of a national training course, but, considering the objective to 
build national competence in this field, the country is considering to adopt a training scheme 
with a basic module based on the IAEA syllabus for RPO [I-7], delivered by the NTC, and 
practical modules in diagnostic and interventional radiology provided by the RTC. For the 
basic module, the NTC could make use of the basic module included in the training course for 
RPO on diagnostic and interventional radiology already regularly delivered. This solution will 
enhance the use of national resources in a synergic way. RB endorses the part of the course 
delivered at the RTC. 

Table 3. Matching the needs with national and international resources and capabilities in the 
medical field (comments are provided when specific initiatives are requested to address the 
training needs). 

Practices 
Category 

of 
personnel 

Training 
provider 

Training 
course 

Total 
number to 
be trained 

Remarks 
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Practices 
Category 

of 
personnel 

Training 
provider 

Training 
course 

Total 
number to 
be trained 

Remarks 

Dental 
radiology 

Operators 
Professional 
Association 

Radiation 
protection in the 
use of x-ray 
generators in 
dental radiology 

100 Nil 

Diagnostic 
and 

interventiona
l radiology 

QE NTC with 
School of 
Medicine / 
National 

University 

Advanced 
course in 
radiation 
protection in 
diagnostic  and 
interventional 
radiology  

37 Nil 

RPO NTC Training course 
in radiation 
protection in 
diagnostic  and 
interventional 
radiology 

45 Nil 

Operators NTC Radiation 
protection in the 
use of ionizing 
radiations in 
diagnostic and 
interventional 
radiology 

140 Nil 

Radiotherapy 
and 
brachytherap
y 

QE RTC 

 

Postgraduate 
Educational 
Course in 
Radiation 
Protection and 
the Safety of 
Radiation 
Sources a) 

+ 

Specialized 
training course 
in radiation 
protection in 
radiotherapy b) 

3 - The number of 
personnel to be 
trained does not 
justify the 
development of  a 
national course yet 

- RB endorses the 
course a)  provided 
at the RTC in the 
scheme for the 
recognition of  QE, 
but further practice 
-specific courses 
(including the 
specialized training 
course b) delivered 
at the RTC), 
seminars and OJT 
are  added to 
comply with 
national 
requirements for 
recognition of QE 

School of 
Medicine / 
National 
university 

Practice-specific 
seminars and 
OJT at the 
School of 
Medicine  
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Practices 
Category 

of 
personnel 

Training 
provider 

Training 
course 

Total 
number to 
be trained 

Remarks 

RPO RTC Training course 
for Radiation 
Protection 
Officers in 
radiotherapy c) 

1 - The number of 
personnel to be 
trained does not 
justify  
development of  a 
national course yet 

- RB endorses the 
course c)  provided 
at the RTC  

Operators NTC Radiation 
protection in the 
use of ionizing 
radiations in 
radiotherapy 

8 Nil 

Nuclear 
medicine 

QE School of 
Medicine / 
National 

University 

(Phase 1) 

Postgraduate 
Course for 
Medical 
Physicists 

16 - Course adopted 
by the RB for the 
recognition of QE 
in nuclear medicine 
to address the 
immediate need of 
training at national 
level 

NTC with 
School of 
Medicine / 
National 
university 

(Phase 2) 

Advanced 
course in 
radiation 
protection in 
nuclear 
medicine  

- As the course for 
MP is over-
qualifying for QE 
training purposes, 
on the long term 
the development of 
a national advanced 
course  should be 
considered (e.g. as 
for the QE in 
diagnostic and 
interventional 
radiology) 

- A Train-the-
Trainers course 
should be planned 
to prepare the 
implementation of 
the new course 

RPO NTC with 
RTC 

Training course 
for Radiation 
Protection 
Officers in 
nuclear 
medicine c) 

3 - The number of 
personnel to be 
trained has not 
justified to develop 
a full national 
course yet 
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Practices 
Category 

of 
personnel 

Training 
provider 

Training 
course 

Total 
number to 
be trained 

Remarks 

- Basic Module c) 
delivered at the 
NTC and Practical 
Module delivered 
at the RTC 

- RB endorses c) the 
part of the course 
delivered at the 
RTC 

Operators NTC Radiation 
protection in the 
use of 
radioisotopes in 
nuclear 
medicine 

10 Nil 

a) Postgraduate educational course in radiation protection and the safe use of radiation sources. Standard 
Syllabus. Training Course Series No. 18, IAEA, Vienna, 2002 (update in preparation). 

b) IAEA Training on Radiation Protection in Radiotherapy 
(http://rpop.iaea.org/RPOP/RPoP/Content/AdditionalResources/Training/1_TrainingMaterial/Radiotherapy.h
tm)  

c) Syllabus for the Training of Radiation Protection Officers at Industrial and Medical Radiation Facilities, 
IAEA Training Course Series (in preparation). 

 

I-3.3. Outline of the National Educational and Training Programme (addressing 
section 4.4) 

The match of the needs with the resources and capabilities provides the input for the national 
education and training programme that will identify which courses need to be organized in the 
next 5 years. 

The maximum number of trainees that can be enrolled in each course will depend, inter alia, 
on the capacities of the organization/institutions hosting the courses and the facilities required, 
particularly, for the practical exercises. The number of training courses that have to be 
organized over the next five years in the medical field are presented in Table 4, simply 
assessed on the basis of a maximum number of 20-25 participants per course. 
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Table 4. Outline of the national education and training programme in the medical field for 
next 5 years. 

Practices 
Category 

of 
personnel 

Training 
provider Training course Number of 

training courses 

Dental 
radiology  

Operators 
Professional 
Association 

Radiation protection in the use 
of x-ray generators in dental 
radiology 

5 

Diagnostic 
and 
interventiona
l radiology 

QE NTC with 
School of 
Medicine / 
National 

University 

Advanced course in radiation 
protection in diagnostic  and 
interventional radiology  

2 

RPO 
NTC 

Training course in radiation 
protection in diagnostic  and 
interventional radiology 

2 

Operators 

NTC 

Radiation protection in the use 
of ionizing radiations in 
diagnostic and interventional 
radiology 

7 

Radiotherapy 
and 
brachytherap
y 

QE 

RTC 

Postgraduate Educational 
Course in Radiation Protection 
and the Safety of Radiation 
Sources a)  

N.A.c) 

Specialized training course in 
radiation protection in 
radiotherapy b) 

N.A.c) 

School of 
Medicine / 
National 

University 

Practice-specific seminars and 
OJT  

-f) 

RPO 
RTC 

Training course for Radiation 
Protection Officers in 
radiotherapy d) 

N.A.c) 

Operators 
NTC 

Radiation protection in the use 
of ionizing radiations in 
radiotherapy 

1 

Nuclear 
medicine 

QE School of 
Medicine / 
National 

University 

Postgraduate Course for Medical 
Physicists  

1 

RTC or other 
institutions at 
international 

level 

Train-the-Trainers course in 
radiation protection in nuclear 
medicine e)  

N.A.c) 

RPO NTC 

 

Training course for Radiation 
Protection Officers in 
radiotherapy – Basic Module d) 

N.A.c) 



 

31 

Practices 
Category 

of 
personnel 

Training 
provider Training course Number of 

training courses 

RTC 
Specialized course in radiation 
protection in nuclear medicine – 
Practical Module d) 

N.A.c) 

Operators 
NTC 

Radiation protection in the use 
of radioisotopes in nuclear 
medicine 

1 

a) Postgraduate educational course in radiation protection and the safe use of radiation sources. Standard 
Syllabus. Training Course Series No. 18, IAEA, Vienna, 2002 (update in preparation).. 

b) IAEA Training on Radiation Protection in Radiotherapy 
(http://rpop.iaea.org/RPOP/RPoP/Content/AdditionalResources/Training/1_TrainingMaterial/Radiotherapy.h
tm)  

c) It will depend on the planning of courses at the RTC and on the number of participants admitted from the 
country.  

d) Syllabus for the Training of Radiation Protection Officers at Industrial and Medical Radiation Facilities, 
IAEA Training Course Series (in preration) 

e)  For building the competence necessary for establishing an advanced course in radiation protection in nuclear 
medicine for qualified experts (Phase 2 in Table 3). 

f) Seminars and OJT in radiotherapy and brachytherapy can be arranged by the School of Medicine whenever 
needs arise. 

 

In summary, the national courses needed in average in the next 5 years are: 

 Qualified Experts: 3 courses using national resources - initiatives should also be taken 
by national stakeholders to train personnel at the RTC in order to build the competence 
necessary for the QE in radiotherapy and brachytherapy; 

 Radiation Protection Officers: 2 courses using national resources - the course for RPO 
in nuclear medicine is organized in coordination between NTC and RTC. The 
stakeholders shall take the initiative to contact the RTC to plan the attendance of 
trainees to the Practical Modules delivered at the RTC, after they have attended the 
Basic Module at the NTC. The training course for RPO in radiotherapy and 
brachytherapy is fully provided by RTC and, the stakeholders also need to take the 
appropriate initiatives to timely and effectively address this need. 

 Operators: 14 courses, mainly in the field of dental radiology organized by the 
professional association in that field; 

 A Train-The-Trainers course in preparation of the national course for QE in nuclear 
medicine (Phase 2 in Table 3). 

 

I-4. DEVELOPMENT AND IMPLEMENTATION OF THE NATIONAL EDCUATION 
AND TRAINING PROGRAMME 

I-4.1. Development of Training Courses to meet the identified needs (addressing 
section 5.2) 

Once the national education and training programme is designed, its development and 
implementation begins. It is important to ensure that the requirements for the training 
infrastructure are met, and to keep records on the courses and personnel being trained as well 
as to be aware of substantive changes in the projections (next 5 years). 
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The example provided below shows the development of education and training for RPO in 
nuclear medicine [I-7] . 

The analysis of training needs has pointed out that a specific training programme is not 
available in the country. The number of personnel to be trained did not justify the 
development of a national training course, but, with the purpose to build national competence 
in this field, the country decided to adopt a training scheme based on a basic module provided 
by the NTC (making use of the basic module included in the training course for RPO in 
diagnostic and interventional radiology already implemented in the country) and a practical 
module provided by the RTC. This will allow optimizing the use of national human and 
material resources allowing, at the same time, building a core of competence in a field where 
the national capabilities are still limited. 
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Training course for radiation protection officer in nuclear medicine 

Target audience:   Personnel to be designated as RPO by the registrant, 
licensee or employer, in accordance with the criteria established 
by the regulatory body, to oversee the application of relevant 
requirements in nuclear medicine  

Aims and learning objectives: To provide theoretical and practical training in radiation 
protection and the safety of radiation sources for complying with 
the duties of radiation protection officers in nuclear medicine. 
The objective of the training is to have a full understanding of: 

 radiation protection principles and source safety necessary 
to effectively act as RPO; 
 general requirements of the International Safety Standards 
for Radiation Protection and the Safety of Radiation Sources 
when overseeing their application as RPO ; 
 understand the role and duties of the RPO. 

Delivery format: Classroom, practical demonstrations, visits, OJT 

Syllabus: Based on a core module and a practice-specific module. 

 

Core Module 

Organizing institution: National Training Centre (N TC) 

On completion of foundation training based on the core syllabus, the participant will: 

 have a basic understanding of radiation protection principles and source safety; 
 have a basic understanding of the requirements of the International Safety 
Standards for radiation protection and the safety of radiation sources [Ref BSS]; 
 understand the role and duties of the radiation protection officer. 

Prerequisite: The participant has secondary or tertiary education with a technical or scientific 
background. 

Module Content 

1. The Radiation 
Protection Officer 
(RPO) 

Introduction to the International Basic Safety Standards  

Brief overview of objectives, scope & structure of BSS 

Terminology: facilities, activities, practices; exposure situations 
(planned, existing, emergency); exposure groups (occupational, 
medical, public) 

The RPO 

Definition, role, duties 

2. Basic nuclear physics Atomic structure 

Protons, neutrons and electrons; periodic table; atomic mass; isotopes 
of an element; excitation, ionisation; characteristic x-rays, 
bremsstrahlung; radiation, energy 

 Radioactivity 

Nuclear stability; unstable nuclei; radionuclides; radioactive decay, 
alpha, beta, gamma, neutrons; table of radionuclides; activity; law of 
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Module Content 

radioactive decay; half-life; decay chains and equilibrium  

 Interaction of radiation with matter 

Properties of alpha, beta, gamma, X ray, bremsstrahlung radiation, 
ionisation 

Practical Demonstration: Alpha, beta and gamma radiation – range 
in air and suitable shielding material. 

3. Quantities and units Radiation quantities 

Activity, absorbed dose, equivalent dose, effective dose, dose rate, 
committed effective dose  

 Radiation units 

Becquerel, Gray, Sievert 

4. Sources of radiation 
exposure 

Natural radiation 

Terrestrial radionuclides, uranium and thorium decay chains, radon 

 Man-made radiation 

Production of radioisotopes,  sealed sources, unsealed sources, 
radiation generators (x-ray sets, accelerators), common uses of 
radiation (e.g.: Industrial radiography, Industrial irradiators, process 
control gauges, radiotracers; well logging; diagnostic and 
interventional radiology; nuclear medicine; radiotherapy) 

5. Biological effects of 
ionising radiation 

Effects of radiation on cells 

Breakage of chemical bonds, ionization; interaction with DNA; 
chromosomes; cell damage; cell repair; cell sensitivity 

 Stochastic effects 

Cancer induction, hereditary effects: effects on embryo/foetus  

Concept of risk & sources of data on radiation health effects (e.g.: 
atomic bomb survivors, medical exposures, uranium miners) dose-
response relationship 

 Deterministic effects 

Threshold dose, acute radiation syndrome, erythema, cataracts, hair 
loss 

6. International and 
national framework for 
protection & safety 

International organisations directly involved in radiation protection: 
UNSCEAR, ICRP, IAEA, WHO, PAHO, ILO, FAO 

IAEA Safety Standards, International Undertakings (Codes of 
Conduct, Conventions) 

Responsibilities of the Government & Regulatory Body: 

 Justification, optimization of protection & safety, dose limits 
 Application of the principles of radiation protection 
 Establishment and elements of a legal & regulatory framework 

and a regulatory body 
 Systems for notification & authorization review & assessment, 

inspection and enforcement, exemption & clearance 

7. Planned exposure Responsibility for protection & safety 
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Module Content 

situations: General 
responsibilities of 
registrants and 
licensees 

Optimization & dose limits 

Management for protection & safety 

 management systems, safety culture, human factors 

Graded approach 

Notification, registration & licensing 

Safety Assessment 

Monitoring for verification of compliance 

Prevention & mitigation of accidents & investigations 

 Good engineering practice, defence in depth, accident 
prevention, emergency preparedness & response 

Investigation & feedback of information on operating experience 

Radiation generators & radioactive sources 

Human imaging for purposes other than medical diagnosis, treatment 
or research 

8. Planned exposure 
situations: 
Occupational exposure 

 

Protection of workers 

Compliance by workers 

Cooperation between employers, registrants & licensees 

Radiation protection programme: Controlled & supervised areas, 
local rules, personal protective equipment; monitoring the workplace 

Assessment of occupational exposure, health surveillance, records 

Information, instruction & training 

Conditions of service 

Special arrangements for female workers & persons under 18y 

9. Planned exposure 
situations: Public 
Exposure 

 

Responsibilities of registrants & licensees, including protection of 
visitors 

Radioactive waste & discharges 

Monitoring & reporting 

Consumer products 

10. Planned exposure 
situations: Medical 
exposure 

 

Responsibilities 

Justification 

Optimization: design, operational considerations, calibration, 
dosimetry of patients, diagnostic reference levels, quality assurance, 
dose constraints 

Pregnant women & breastfeeding 

Release of patients 

Unintended & accidental exposure 

Reviews & records 

11. Emergency exposure Generic requirements 
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Module Content 

situations 

 

Public exposure 

Exposure of emergency workers 

Transition from emergency exposure situation to existing exposure 
situation 

Examples of radiation accidents 

12. Existing Exposure 
Situations 

Scope 

Generic requirements  

Public exposure: justification & optimization; responsibilities for 
remediation; radon, radionuclides in commodities 

Occupational exposure: protection of workers, remediation, radon in 
workplaces, air/space crew from cosmic radiation 

13. Transport safety Introduction to IAEA transport regulations & guidance 

Consignor’s and carrier’s responsibilities 

Types of packages 

Transport index 

Labelling & placarding 

14. Operational radiation 
protection & safety of 
sources 
 

General principles of protection 

Time, distance, shielding 

Protection against unsealed sources & contamination control 

Protective clothing, respiratory protection, protective equipment 

Leak testing 

Storage of radioactive material & physical protection 

 Design of facilities 

Design features: primary and secondary barriers, maze entrances, air 
scatter 

Safety systems (interlocks, warning lights); physical barriers; 
changing areas 

 Operational workplace monitoring 

Dose rate monitors and contamination monitors ( basic features and 
suitability) 

Monitoring programmes 

Testing and calibration of radiation monitors 

 Practical demonstration: Types of dose rate and contamination 
meters 

 Individual monitoring 

External monitoring: Film badge, TLD, electronic personal 
dosemeters 

Internal monitoring: whole body counting, thyroid monitoring, 
biological samples, personal air samplers 
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Module Content 

 Practical demonstration: Types of personal dosimeters – TLD, film 
badge, EPD, air samplers 

 

Practice-Specific module 

Organizing institution: Regional Training Centre (RTC) 

On completion of a training course based on a supplementary module, the participant will:  

 have a more detailed understanding of the radiation protection and source safety 
principles associated with the specific practice; and 
 will better understand the role and duties of the radiation protection officer for the 
specific practice.   

Prerequisites: 

 The participant has completed the foundation training for RPO’s, or can 
demonstrate they have the equivalent knowledge in all subjects of the RPO foundation 
syllabus 
 The participant should preferably have prior experience of working in a nuclear 
medicine facility 

Topic Content 

1. Equipment & 
Radionuclides Used in 
Nuclear Medicine 

Overview of types of types of equipment & radionuclides used in 
nuclear medicine 

Diagnostic nuclear medicine: radionuclides, scanners, gamma 
camera, PET 

Therapeutic nuclear medicine: radionuclides 

Isotope generators 

2. Duties and 
responsibilities 

Registrants/licensees & medical practitioners 

 Management of radiation safety and safety culture 
 Radiation Protection Programme 
 Management system 
 Facilities and resources 
 Notification to the regulatory body 
 Authorization from the Regulatory Body 
 Clinical referral 
 Justification of medical exposures 

Radiation Protection Officers & Qualified experts 

3. Safety Assessment for 
Nuclear Medicine 
Facilities 

 Developing a safety assessment for nuclear medicine facilities 

 Outcome of the safety assessment 
 Review of the safety assessment 

Practical exercise: development of a safety assessment for a nuclear 
medicine facility 

4. Radiation Protection 
Programme (RPP) 

Structure, scope & content of a RPP for a nuclear medicine 
facility 

 Management structure & policies 
 Assignment of responsibilities for radiation safety 
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 Programme of education & training 
 Local rules & supervision 
 Designation of controlled & supervised areas 
 Programme of workplace monitoring 
 Arrangements for individual monitoring (workers) 
 Health surveillance programme (workers) 
 Protection of the patient, comforters & carers, the public 
 Emergency preparedness plan 
 Reviews & records 
 Quality assurance 

Records of the safety assessment 

Radiation Safety Committee/Ethics committee 

5. Training & 
Qualifications 

Training programme for employees 

6. Individual Monitoring 
of Medical Staff 

Monitoring of radiation doses to workers at a nuclear medicine 
facility 

 Individual dose assessment (whole-body, extremity, lens of the 
eye, internal dose assessment, thyroid) 

 Record keeping 
 Investigation of doses 
 Health surveillance 

Practical demonstration of types of dosimeters and monitoring for 
intakes of radionuclides 

7. Workplace Monitoring  Programme of radiation monitoring around a nuclear medicine 
facility: external dose rate, surface and airborne contamination 
measurements, fixed and removable contamination 

 Selection, maintenance and calibration of survey meters 
suitable for dose-rate & contamination measurements 

Practical demonstration: types of dose rate and contamination meters 

8. Safety of radioactive 
material 

 IAEA Code of conduct on the Safety & Security of 
Radioactive Sources (including import/export guidance) 

 Storage & inventory of radioactive material 
 Radioactive waste management, discharges and disposal 

9. Optimization of 
Protection & Safety 

 Design Considerations 

 Operational considerations 
- Appropriateness of equipment & techniques 
- Protection of children, volunteers for biomedical research, 

pregnant women, embryo/foetus 
- Protective equipment (thyroid, gonad shields etc) 
- Protection of comforters & carers 
- Release of patients after administration of radionclides 

 Calibration 
 Dosimetry of patients 
 Quality assurance for medical exposures 

 Protection of the public 
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10. Facility Design and 
Safety Features 

Facility design and safety features 

 Design of nuclear medicine facilities, contamination control 
 Fume cupboards, glove boxes 
 Warning notices 
 Decontamination procedures 

Individual protection for medical staff 

Syringe shields, lead glass screens, face masks, local shielding, etc 

Practical exercise: Design the layout, and contamination control 
measures for a nuclear medicine facility  

11. Transport of 
Radioactive material 

 Movement of radioactive material within the medical facility 

 Transport of radioactive material outside the medical facility 

Practical exercise: Prepare documents and labels for transporting 
radioactive material by road 

12. Radioactive Waste  Collection & storage of radioactive waste 
 Discharge and disposal 

13. Emergency 
Preparedness & 
Response to Events  

 Examples of events involving nuclear medicine radioisotopes: 
causes & lessons learned 

 Development of emergency plans 

 Types of emergencies 
 Content of an emergency plan 
 Emergency equipment 
 Emergency procedures 
 Training and exercises 
 Periodic review of plans 
 Reporting 

Additional activities 

Technical visits: To see various types of nuclear medicine facilities for diagnosis and 
treatment, to discuss designation of areas and to carry out radiation monitoring. 

Practical exercise: 

 Draft or review a safety assessment for a nuclear medicine facility, and develop or 
review associated local rules and procedures 

 Draft or review a programme for radiation monitoring at a nuclear medicine facility 
� Make dose rate and contamination measurements, record and analyse 

results 

- Develop or review a programme for personal dose assessment, including issue 
of dosimeters 

� Analyse dose records 

- Develop or review a procedure for accounting for radioactive material 

� Verify the source accountancy records 

- Develop or review a schedule for checks on fume hoods, glove boxes etc 

� Make the checks and record the results 
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- Draft or review emergency plans for dealing with accidents at nuclear 
medicine facilities 

Examinations: held at the end of the Core module (at the National Training 
Centre) and the Practice-specific Module (at the Regional 
Training Centre) 

I-4.2. Implementation of training courses to meet the identified needs (addressing 
section 5.3) 

The training course for RPO in nuclear medicine makes use of national and international 
resources for the delivery of the core module (in the National Training Centre) and the 
practice-specific module (in the Regional Training Centre). As the course is aimed at 
addressing the training needs for radiation protection officer in compliance with the national 
legislation and regulations, the regulatory body will need to consider to endorse the training 
course presented as an example in the previous section, for instance providing guidance on 
education and training requirement for radiation protection officer that include the syllabus. In 
this specific example, where the course is conducted by using also resources from an 
institution located abroad, the recognition of the National Training Centre, responsible to 
conduct only the core module, might not be sufficient to comply with national education and 
training requirements for radiation protection officer in nuclear medicine. Further actions 
should be taken by the regulatory body or other relevant/competent authorities to establish 
mechanisms of recognition of training and qualifications provided from institutions outside 
the country. 

 

I-5. EXPLANATORY NOTES 

I-5.1. EXPLANATORY NOTE 1: Data collected on facilities and devices for different 
practices and activities and personnel to be trained 

To identify the training needs, information about several factors has to be collected including: 

 number of existing facilities containing radiation sources or radioactive materials,  

 number of equipment/sources per facility (existing and planned); 

 availability of trained personnel;  

 number of qualified personnel leaving the facilities/activities (e.g. for retirement, or 
turnover) in the near future (e.g. 5 years); 

 number of additional facilities/equipment to be established in the near future (e.g. 5 
years); 

 evolution of technologies. 
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This information is most likely to be available from the regulatory body, the personnel 
monitoring services and, possibly, some of the professional bodies. 

To carry out the evaluation, in a first approximation, the number of qualified personnel is 
linked to the number of facilities and practices using radiation sources. However, for some 
practices, the regulatory body may have specific requirements on the minimum number and 
qualification of personnel.  

Availability of qualified and trained regulatory staff is certainly an important factor to be 
considered in the identification of training needs. 

Table 1 provides a guidance tool to help when such data are not already available. It will 
facilitate the assessment of training needs by collecting information on existing and projected 
practices and activities as well as existing and projected personnel to be trained. This table 
was built aiming to obtain details of the trained or qualified personnel in a specific sector or 
practice. In the table, a general term ‘facility’ is used. Whereas in some cases, it will be 
appropriate to use the term ‘machines or devices‘. For example in a diagnostic radiology 
facility there may be several x-ray machines. However, considering the personnel categories, 
there may be more than one RPO but not necessarily one for each x-ray machine (i.e. one 
RPO might be designated for more than one x-ray machine or even for the whole facility 
within the same practice). Again, specific requirements set by the national authorities on the 
staffing should be considered when available. 

The Table is not intended to be exhaustive in terms of the considered practices and categories 
of personnel (see also Fig. 1 in the present Annex). All the relevant applications of ionizing 
radiations in the country for which training programmes in radiation protection have to be 
established should be considered. Professional categories with specific responsibilities in the 
field of radiation protection, such as the QE and RPO as defined in the IAEA International 
Safety Standards [2], shall always be taken in consideration. The training of other 
occupationally exposed individuals and/or other workers can be sometimes addressed with 
less difficulty and more effectively , for instance, at facility level. 

The following steps have to be taken to complete the table: 

 Fill in the first three columns under ‘Number of facilities’ (columns ‘Existing’, 
‘Foreseen ( < 5 years)’ and ‘Total’); 

 For each professional category, specify the existing number of qualified personnel 
(column ‘Existing’) for each practice; 

 For each professional category, estimate the number of personnel (e.g. column 
‘Estimated experts required’ for qualified experts) required to address existing and 
future practices/activities (as reported in column ‘Total’ in ‘Number of facilities’); 

 Fill in the columns for the personnel to be trained (e.g. column ‘Experts to be trained’ 
for qualified experts) for each of the practices, being the difference between the 
estimated number and the existing number. 

After completion of Table 1, an estimation of the number and qualification of individuals to 
be trained would be available. 

 

I-5.2. EXPLANATORY NOTE 2: Professional Categories  

Qualified expert 
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A qualified expert is defined in the IAEA International Safety Stared [2] as “An individual 
who, by virtue of certification by appropriate boards or societies, professional licenses or 
academic qualifications and experience, is duly recognized as having expertise in a relevant 
field of specialization, e.g. medical physics, radiation protection, occupational health, fire 
safety, quality management or any relevant engineering or safety specialty”. 

The IAEA safety guide RS-G-1.4 [3] states that “Qualified experts should provide advice on 
and/or conduct activities in their field of specialization and should promote safety culture. 
Whenever necessary, users of radiation sources should seek advice from a qualified expert. 
Individual qualified experts are unlikely to have expertise in all areas but will probably be 
specialized in specific topics. A qualified expert should have a sound understanding of the 
specific applications to be dealt with”. 

The same guide also provides examples of qualified experts in some applications of ionizing 
radiations, appropriate level of education, training and work experience, desirable personal 
attributes (including communication skills, leadership and analytical skills). 

Radiation Protection Officer 

A radiation protection officer is defined in the IAEA International Safety Stared [2] as “A 
person technically competent in radiation protection matters relevant for a given type of 
practice who is designated by the registrant or licensee to oversee the application of relevant 
requirements”. 

The IAEA safety guide RS-G-1.4 [3] states that “Radiation protection officers are employees 
who should be designated by the registrant or licensee to supervise radiation safety within a 
facility and to ensure that work is carried out safely and in accordance with the relevant 
national requirements. They should provide the links between the workplace, the registrant or 
licensee, the qualified expert and the regulatory body, and should ensure that operations 
involving radiation are in compliance with established regulations. They should be fully 
familiar with operations performed in a facility, its organizational infrastructure and working 
procedures, and should have an understanding of the relevant regulatory requirements. They 
should have sufficient authority to be able to perform these functions effectively. They should 
also be responsible for organizing training of workers. A radiation protection officer should 
be the central point of reference within a company for radiation protection matters, and may 
carry out or directly supervise contingency plans in the event of an accident or incident. They 
may also be assigned responsibilities concerning safety aspects of radioactive waste 
management as well as protection of the public in the vicinity of the facility.” 

The same guide also provides examples of specific functions of radiation protection officers, 
appropriate level of education, training and work experience, desirable personal attributes. 

Workers 

A worker is defined in the IAEA International Safety Stared [2] as “Any person who works, 
whether full time, part time or temporarily, for an employer and who has recognized rights 
and duties in relation to occupational radiation protection”. 

These persons will need to be provided with the appropriate information, instruction and 
training on protection and safety as required by the IAEA International Safety Stared [2]. 
Specific provisions are also established for training female workers. Persons categorized as 
workers cover a wide range. Some workers are potentially exposed to radiation at high levels 
(such as in laboratories for radioisotope production). Other workers (such as personnel 
working in the vicinity of a level gauge, industrial radiography assistants or maintenance 
personnel) may occasionally be exposed to low levels of radiation. 
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Operator 

An operator is defined in the IAEA safety guide RS-G-1.4 [3] (where term qualified operator 
is used) as “a worker who has the responsibility for the day to day use of radiation sources. 
Operators should be trained in the operation of the equipment and should have a high level of 
expertise in their area of work.”  

The same guide also provides examples of typical working environments of operators, 
consideration on desirable minimum educational requirements, training objectives, on-the-job 
training, and assessment of qualifications. 

Health professional 

A health professional is defined in the IAEA International Safety Stared [2] as “An individual 
who has been formally recognized through appropriate national procedures to practice a 
profession related to health (e.g. medicine, dentistry, chiropractic, podiatry, nursing, medical 
physics, medical radiation technology, radiopharmacy, occupational health).” Radiological 
medical practitioners, medical physicists, medical radiation technologists and other health 
professionals with specific duties in relation to protection and safety for patients in a given 
radiological procedure shall have the appropriate specialization [2]. These and other examples 
of health professionals are defined in the glossary of the IAEA International Safety Stared [2].  

The IAEA safety guide RS-G-1.4 [3] provides further examples of occupations of health 
professional in difference medical fields and general considerations on education and training 
minimum levels, and experience. 
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