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FOREWORD

The Fundamental Safety Principles and publications on international nuclear safety standards contain 
requirements on training and competence management for regulatory bodies and technical support 
organizations in the field of nuclear safety. In accordance with these requirements, and in line with 
the responsibility of the IAEA to support the application of such standards, intensive work has been 
under way to develop nuclear safety knowledge and competence models, such as the quadrant model 
of competences, and tools for the systematic analysis of regulatory and nuclear safety competences.

The models and tools developed by the IAEA that offer support in nuclear safety training, with a 
focus on regulation, provide a general framework for the development and management of training. 
In order to ensure that they are effective at the national or regional level, however, these models 
and tools need to be adapted and adjusted to suit the countries and regions in which they will be 
used. Therefore, to provide practical support and guidance, typical work profiles, roles and positions 
within the regulatory body need to be defined in order to determine the competences required. There 
should also be an analysis of the resources available to meet the training needs identified. The goal of 
this publication, undertaken as part of the extrabudgetary programme on nuclear and radiation safety 
and security in Ibero-America, has been to develop practical guidelines on training specific to the 
Ibero-American region, in line with international safety standards and requirements. In carrying out 
this work, not only did the Ibero-American Forum of Radiological and Nuclear Regulatory Agencies 
(FORO) team achieve its objective of developing practical guidelines to serve the region, but its 
cooperation and feedback also contributed to the IAEA’s work, resulting in the publication of Safety 
Reports Series No. 79, Managing Regulatory Body Competence, and of the methodology for the 
Systematic Assessment of Regulatory Competence Needs (SARCoN).

The IAEA officer responsible for this publication was M.J. Moracho Ramírez of the Office of Safety 
and Security Coordination.
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1. INTRODUCTION 

1.1. BACKGROUND 

The effectiveness and efficiency of a regulatory body in performing its functions go hand in 
hand with the development of the organization’s human assets, i.e. all the knowledge, skills 
and talents possessed by its staff members which make them suitable to carry out their 
specific activities. These attributes are referred to generically as competences and they should 
be built in a careful and balanced manner, as a central objective of the human resource 
development policy at the regulatory body. 

Each national regulatory body has a responsibility to develop a strategy for strengthening 
regulatory competences [1], bearing in mind the particularities of the nuclear energy 
programme adopted by the country, and the human resource development and organization 
policy promoted by the national government and implemented by the regulator. This strategy 
should be integrated into the regulatory body’s management system. 

In the wake of the accident at TEPCO’s Fukushima Daiichi nuclear power plant in 2011, the 
IAEA developed its Action Plan on Nuclear Safety, which was approved by the General 
Conference at its 55th session [2]. Capacity building in Member States is one of the 12 main 
actions identified in the Plan. The IAEA devised an integrated capacity building concept that 
addresses four main pillars: education and training, human resource development, knowledge 
management and knowledge networks. 

In 2012, the IAEA Secretariat and the Action Plan Steering Committee drafted the Strategic 
Approach to Education and Training in Nuclear Safety 2013–2020 [3]. This strategic 
approach highlights the importance of Member States taking responsibility for safety, by 
developing and implementing national strategies to that end, and warns that a high level of 
national commitment will be required to put in place the mechanisms for building national 
capacity in nuclear safety. 

The Ibero-American Forum of Radiological and Nuclear Regulatory Agencies (FORO), one 
of whose fundamental objectives is to maintain high levels of nuclear and radiation safety and 
security in the Ibero-American region, is fully aware of its important role, as a regional 
organization, in helping to achieve the goals of the post-Fukushima international Action Plan. 
To that end, further to the Strategic Approach to Education and Training in Nuclear Safety 
2013–2020, it proposed a technical project in 2011 on training the staff of regulatory bodies in 
nuclear reactor safety, with a view to developing tools that would facilitate the 
implementation of national programmes for the acquisition, development and maintenance of 
competences among nuclear regulators. This proposal became the CReAN (Competences of 
Regulators in the Area of Nuclear Safety) project, under which the present Guidelines have 
been developed. 

1.2. OBJECTIVES 

The Guidelines on Devising a Programme for Competence Acquisition and Development 
among Nuclear Regulators are intended to provide the outline of a programme to strengthen 
regulatory competences, based on the operating experience of FORO member countries with a 
developed nuclear programme; they are designed to optimize the resources of the 
Ibero-American region. 
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Certain parts of the Guidelines are aimed at providing assistance in developing specific 
aspects of this programme that are considered to be of particular interest. These parts are 
based on analyses and exercises carried out under the CReAN project, and on a set of good 
practices identified in various countries. They may be taken partially or in full, as practical 
guidance or as illustrative examples. 

It is hoped that the recommendations contained in these Guidelines might be used, in varying 
degrees, by the regulatory bodies of the FORO member countries (Argentina, Brazil, Chile, 
Colombia, Cuba, Mexico, Paraguay, Peru, Spain and Uruguay), other organizations in the 
Ibero-American region, and other countries in developing their national programmes. 
Applicability will vary from country to country depending on the nature and scope of its 
nuclear programme and the stage it has reached in the implementation and development of 
national strategies for regulatory competence acquisition and management. 

1.3. SCOPE 

These Guidelines use the IAEA’s Safety Reports Series No. 79 [4] as a frame of reference; 
they complement and supplement this document as regards the implementation of some of the 
main processes of competence management. 

The competence management processes are classified into four main groups [4] (2.2): 

(a) Processes related to competence analysis; 
(b) Processes related to filling competence gaps; 
(c) Processes related to measurement, assessment and improvement of competence 

management; 
(d) Processes related to knowledge management and participation in knowledge 

networks. 

The work carried out under the CReAN project was focused on the first two processes with 
the following scope: 

(a) Processes related to competence analysis 

The process of identifying regulatory body competences is clearly and exhaustively described 
in [4] and in the SARCoN methodology [5]. This process should be implemented by each 
organization analysing its own particularities and level of technical development. It is 
therefore clearly an organization-dependent process. 

Little has been written, however, on the analysis of regulatory body workforces with a focus 
on competences. The tasks derived from the regulatory functions can be analysed, and the 
competences associated with these tasks determined, with a level of generality that is useful 
for any regulatory body in the nuclear area. 

In this regard, the CReAN project’s findings on defining a regulatory workforce and the 
corresponding competence profiles for the licensing and control of nuclear reactors, may be of 
general interest. 
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(b) Processes related to filling competence gaps 

The CReAN project covered the following sub-processes: 

• Staff recruitment; 
• Training and development; 
• Career progression. 

Figure 1, inspired by the competence analysis flow chart in [4], shows the scope of the work 
carried out by the CReAN project. The project complements Safety Reports Series No. 79 
with a set of guidelines and good practices that facilitate the implementation of national 
programmes for competence acquisition and development among nuclear regulators. 

 

FIG. 1. Scope of the work carried out by the CReAN project 

1.4. STRUCTURE 

These Guidelines, in addition to this introductory section on the background, objectives and 
scope, include five thematic sections. The first one describes the bases upon which to devise a 
programme for competence acquisition and development among nuclear regulators. The four 
other sections address specific aspects of the programme: infrastructure for the basic and 
applied training of regulators; mechanisms for the recruitment of technical staff at the 
regulatory body; in-house training of technical staff in specific technologies; and career 
progression within the regulatory body. 

Each section of the Guidelines is preceded by one or more quotes from Safety Reports Series 
No. 79 [4] which serve to guide its content. For section 3, a quote has been chosen from the 
IAEA’s Safety Guide No. SSG-16 [7], which is also referenced in Safety Reports Series 
No. 79 [4]. 
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Thematic sections 3 to 6, which represent the stages of a competence acquisition and 
development programme, are structured around the objectives for the stage given at the 
beginning of each section. 

Each section uses shaded boxes to highlight specific input from CReAN project activities that 
might serve as a reference for developing particular elements of national competence 
acquisition and development programmes. 

Sections 3 to 6 also include Annexes which provide further details of these inputs. 

In addition, there is a short glossary defining the terms used specifically in this document. 

2. OUTLINE OF A PROGRAMME FOR COMPETENCE ACQUISITION AND 
DEVELOPMENT AMONG NUCLEAR REGULATORS 

A strategic plan for developing and maintaining competence is typically an output of the 

planning process. It needs to cover training and development, staffing plans, use of external 

support and other methods of meeting competence needs — particularly to narrow 

competence gaps (taken from [4] (2.1.3)). 

These Guidelines are intended to help ease the planning work involved in managing the 
competences of nuclear regulators. 

The bulk of the regulatory body’s strategic planning work consists of drawing up a 
programme for competence acquisition and development (ProgCAD) among regulatory staff. 

A simple plan for devising the ProgCAD should include at least the following steps: 

• Situation analysis of national infrastructure for competence acquisition and 
development among nuclear regulators; 

• Situation diagnosis: identification of strengths, weaknesses, opportunities and 
threats; 

• Definition of the programme’s strategic objectives; 
• Development of action plans to achieve the objectives; 
• Establishment of programme monitoring and evaluation mechanisms. 

Below is a brief description of each of these steps, which will be expanded upon later in the 
Guidelines, including recommendations for their implementation. 

2.1. SITUATION ANALYSIS 

The design of a national programme to build nuclear regulator competences should be the 
product of a diagnostic assessment of the current situation as regards the capacities for 
training regulators in each country. 

Therefore, the first task of a ProgCAD is to analyse the initial situation regarding national 
strategies and infrastructure for competence acquisition and development, which will help to 
determine the direction of future activities. The box below gives a model outline to guide the 
investigation. It is based on the one used in the CReAN project as the starting point for its 
implementation. It therefore offers some guarantee of validity for the purposes of these 
Guidelines. 
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OUTLINE FOR THE ANALYSIS OF NATIONAL INFRASTRUCTURES FOR COMPETENCE 

ACQUISITION AND MANAGEMENT AMONG NUCLEAR REGULATORS 

OBJECTIVE 

To gather the information needed to identify the components of nuclear reactor safety training and 

competence acquisition and management systems. 

SCOPE 

The infrastructure, programmes, organizational aspects, financial and human resources, methodologies, 

content and implementation mechanisms of the various programmes and centres established for the 

acquisition and management of nuclear reactor safety competences at regulatory bodies. 

SOURCES SUBJECT TO CONTROL (NUCLEAR REACTORS) 

• Description of nuclear reactors (power, research or critical assembly) in operation or planned in the 

next five years, giving their main features: type, power, use, location, stage in reactor life cycle, age, 

etc. 

NATIONAL INFRASTRUCTURE FOR REGULATORY CONTROL 
• National legal base supporting the regulatory body’s activities related to the nuclear reactor 

authorization process. 

• Organizational units of the regulatory body with nuclear reactor regulation duties. 

• Staff tasked with nuclear reactor regulation duties, and their current profiles. 

INFRASTRUCTURE AND MECHANISMS FOR COMPETENCE ACQUISITION AMONG 

REGULATORS 

• Guidelines or handbooks on the training of regulatory body staff, in particular in relation to nuclear 

reactors. 

• Description of the programme or plan for competence acquisition among regulatory staff. Main stages of 

the plan from recruitment to appointment as a senior regulatory officer. 

• Regulatory staff recruitment policy (established or tacit). 

• Definition of the competences required and the related training needs for organizational units in the 

area of nuclear reactors. 

• National undergraduate and postgraduate courses available for basic and applied training in 

nuclear reactor safety. 

• Existing mechanisms for the specialized training required: courses, on-the-job training, internships, 

the use of in-house technical pedagogic infrastructure, and the services of national or foreign TSOs. 

International cooperation programmes. 

• Continuing education programme for regulatory staff. 

• Knowledge management: analysis of critical knowledge, preservation and transfer of knowledge by 

the nuclear regulator. Dissemination within the regulatory body of specialized knowledge acquired 

(training of trainers). 

• Integration of national, regional and international nuclear knowledge and/or education networks. 

INCORPORATION OF THE NUCLEAR REGULATOR COMPETENCE ACQUISITION AND 

MANAGEMENT PROCESS INTO THE REGULATORY BODY’S MANAGEMENT SYSTEM 

• Commitment of the regulatory body’s senior management to the regulator competence acquisition 

and management programme, and understanding of its strategic nature. 

• Designation of responsibilities associated with the training process. 

• Resources allocated. 

• Mechanisms for assessing and measuring the outcomes of the regulator training programme 

(performance indicators, internal and external audits). 
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2.2. SITUATION DIAGNOSIS 

After studying the data on the infrastructure available to equip the regulatory body staff with 
the competences needed for nuclear reactor licensing and control, a situation diagnosis can be 
made. This may involve a SWOT (strengths, weakness, opportunities, threats) analysis of the 
information gathered. This diagnosis can be used as a basis for drawing up the action plans 
and strategies required for ProgCAD implementation. 

Research carried out in seven FORO countries revealed a set of strengths, weaknesses, opportunities and 

threats for the Ibero-American region that are summarized in this section and analysed in greater detail 

elsewhere in the document. The results of this analysis, conducted under the CReAN project as the 

starting point to guide its development, may serve as a useful reference and another factor to consider in 

devising a national programme, as the analysis is based on information gathered in the Ibero-American 
region. 

 

Figure 2 sets out the SWOT analysis approach used. 

 Internal analysis External analysis 

Positive 
aspects 

STRENGTHS 

• What are we good at? 
• What advantages do we 

have with respect to other 
regions? 

OPPORTUNITIES 

• What opportunities are 
available to us? 

• What trends can we benefit 
from? 

Negative 
aspects 

WEAKNESSES 

• What could we be better at? 
• What disadvantages do we 

have with respect to other 
regions? 

THREATS 

• What factors external to the 
regulatory bodies undermine 
attempts to minimize 
weaknesses? 

FIG. 2. Analysis approach used: SWOT 
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The results of the SWOT analysis in FORO countries are given in Figure 3. 

 Internal analysis External analysis 

Positive 
aspects 

S1. All countries, except Brazil, share a common language. 

S2. Four FORO countries have over 40 years’ experience in nuclear 
power reactor regulation, and another two have experience in 
research reactor regulation. 

S3. The region has reactors at all stages in their life cycle. 

S4. Most countries offer a substantial range of basic academic 
training through degrees related to the nuclear field, and many 
of them also have applied training options in this field. 

S5. There are two IAEA regional training centres for applied 
training in the region. One operates in Spanish and has more 
than 30 years’ experience, while the other, more recently 
established, operates in Portuguese. 

S6. Infrastructure is available for specialized training in the nuclear 
field, albeit not in all technologies. 

S7. Three countries have a formal on-boarding programme. 

S8. One country has integrated the training process fully into its 
quality management system. This process is based on the 
systematic approach to training (SAT). It is included in the 
institution’s strategic plan and action plan, and the effectiveness 
of the training is measured. 

O1. Currently, there is an eagerness 
on the part of national, regional 
and international organizations 
around the world to share 
experience and knowledge in 
order to improve global nuclear 
safety: for example, the post-
Fukushima IAEA Action Plan on 
Nuclear Safety and the European 
Commission’s training 
programmes for regulators. 

O2. FORO projects provide an 
opportunity for frequent contact 
between professionals of the 
region, both at management and 
operational levels, which 
facilitates the development of 
initiatives to improve the 
regulatory programmes. The 
CReAN project, in particular, 
paves the way for improving 
regulatory staff competence 
building and development. 

Negative 
aspects 

W1. The nuclear regulator training and development programmes at 
regulatory bodies are largely informal and optional. 

W2. The informality of the on-the-job training and continuing 
education processes in all countries is notable. 

W3. The competence acquisition and development processes are not 
fully incorporated into the regulatory body’s management 
system. 

W4. The competence-based approach to recruitment and human 
resource training and development has only recently begun to 
be introduced at some regulatory bodies. 

W5. The development of knowledge management programmes in 
these countries is in its infancy and offers only a piecemeal 
solution to an ageing workforce and the maintenance of 
regulator competences. 

T1. Most organizations suffer 
problems associated with an 
ageing workforce. 

T2. The Ibero-American region is 
vast and constitutes a bridge 
between two geographical areas 
where the level of development 
varies greatly, thus making 
harmonization difficult. 

T3. The political issues related to 
the nuclear option, and the 
irregularity of funding to sustain 
the existing nuclear plans bring 
about uncertainty. 

 

FIG. 3. Results of SWOT analysis in FORO countries 

2.3. DEFINITION OF STRATEGIC OBJECTIVES 

The ProgCAD activities should be guided by one or more strategic objectives. Each 
regulatory body will set its own objectives that must be incorporated into the institutional 
vision established in the management system. 

As an example, the following general objective could apply to any regulatory body: 

To develop an integral plan for staff training and development, with a focus on competences, 

in order to ensure outstanding job performance in the present and in the face of future 

challenges. 
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2.4. DEVELOPMENT OF ACTION PLANS 

The main elements of the ProgCAD are the action plans establishing the strategies and tasks 
to be implemented to achieve the set objectives. 

For the drafting of these plans, four stages have been identified in the nuclear regulator 
competence acquisition and development process. Different strategies will have to be adopted 
for the various stages. 

The stages are as follows: 

STAGE 1: Development and strengthening of infrastructure for the academic training of 
future nuclear regulators. Includes two aspects: 

• Basic training (pre-university or undergraduate level); 
• Training in applied technology (generally postgraduate level); 

STAGE 2: Recruitment of regulatory body staff; 

STAGE 3: Specific training on the job; 

STAGE 4: Career progression. 

The first stage usually occurs outside the regulatory body, although in some cases, the 
regulatory body may provide training in applied technologies as part of its own human 
resource development. The second stage is brief and takes place within the institution. The 
third and fourth stages are ongoing for practically the entirety of a person’s working life. 

The following sections describe and analyse each of these stages; relevant findings from the 
CReAN project are also included. Specific objectives are set for each stage, and strategies 
and/or support mechanisms for their implementation are also provided. 

2.5. ESTABLISHMENT OF PROGRAMME MONITORING AND EVALUATION 
MECHANISMS 

The regulatory body’s competence building programme should be dynamic, flexible and 
adaptable to new pedagogical trends. As with any element of the regulatory body’s global 
management system, ongoing improvement is required; monitoring, self-assessment and 
external audit mechanisms should therefore be provided. 

For programme monitoring, appropriate instruments will need to be established at each 
organization, including performance indicators to give an overall assessment of programme 
implementation and effectiveness. 

With regard to external assessment, national or regional external review mechanisms are 
recommended, along with international peer review mechanisms as appropriate, such as the 
IAEA’s IRRS, ETRES and EduTA services. 

The IAEA’s Integrated Regulatory Review Service (IRRS) was designed to strengthen and 
enhance the effectiveness of Member States’ national regulatory infrastructure for nuclear, 
radiation, radioactive waste and transport safety and the security of radioactive sources. The 
IRRS evaluates, as objectively as possible, the State’s regulatory infrastructure with respect to 
standards and practices, and makes recommendations and suggestions. It is an in-depth 
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assessment of many aspects, but sub-module 3.3 [6] specifically addresses issues related to 
capacity building in the country. 

The Education and Training Review Service (ETRES) is more specific in its scope: its 
objective is to assist Member States to develop and to maintain a sustainable and adequate 
nuclear safety education and training programme in line with the IAEA safety standards and 
international good practices, with due recognition of national conditions. To this end, a 
self-assessment is performed, followed by an international peer review of the results and 
implementation of an action plan to fulfil the identified needs. The international review is 
usually conducted by a team made up of IAEA staff, international experts and experts from 
countries with experience in such missions or with significant experience in educational 
matters. 

Lastly, the Education and Training Appraisal (EduTA) peer service was established to 
evaluate and identify Member States’ training needs in a systematic manner and to assess 
their education and training infrastructure in the areas of radiation protection and radioactive 
source safety. It can be carried out using a self-assessment tool or through an IAEA expert 
mission. 

3. INFRASTRUCTURE FOR THE BASIC AND APPLIED TRAINING OF 
NUCLEAR REGULATORS 

The government should identify national institutions and institutions in other States that could 

provide education and training and could start training in key areas relating to nuclear safety 
(taken from [7] (Action 87)) 

Stage 1 objectives: 

3.1: Each regulatory body has at its disposal up-to-date and accurate information on 
national, regional and international undergraduate and postgraduate courses related to 
nuclear activities, with a view to improving its staff recruitment policies. 

3.2: The regulatory body, as an institution that generates demand for knowledge, is 
involved and proactive in promoting and improving the academic courses on offer. 

3.1. ACADEMIC COURSES FOR THE TRAINING OF NUCLEAR REGULATORS 

The first objective of this stage will be achieved by analysing the national educational 
infrastructure for nuclear-related studies. 

At the beginning of the CReAN project, each participating country drafted a national report in 

compliance with the outline proposed in Section 2. This task involved gathering data on the educational 

infrastructure for applied technology in the nuclear field, available in FORO countries. The data are 
provided in Annex I. 

The research showed that the FORO countries offer sufficient undergraduate courses in the 
various relevant branches of engineering and exact and natural sciences; and that the countries 
with a significant nuclear programme have also been able to develop a reasonable academic 
infrastructure in applied sciences in order to meet the applied technology training needs of 
future regulators. 
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One particular strength of the region that should be highlighted is the existence in Argentina and Brazil of 

two regional training centres, recognized as such by the IAEA through the signing of long-term agreements. 

The centre in Argentina has been running for more than 30 years, during which it has trained, with 

economic support from the IAEA, more than 1000 professionals from Latin America in radiation protection 

and nuclear safety. The centre in Brazil was established in 2011 and complements the applied training 
infrastructure in the Ibero-American region through the incorporation of teaching in Portuguese. 

3.2. PROACTIVE APPROACH BY THE REGULATORY BODY TO VOCATIONAL 
DEVELOPMENT 

With regard to the second objective set for this stage, the regulatory body can adopt a variety 
of strategies, without departing from its sphere of responsibilities, to improve the pool of 
professionals with the desired training. These include: 

• Mechanisms to establish and encourage vocational training through close contact 
with universities and institutes to explain the job of a regulator and promote the 
concept of nuclear safety and its social impact; 

• Offer of grants and internships; 
• Recognition of qualifications and promotion of professional mobility between 

countries of the region, by standardizing training programmes. 

A good practice described in Annex II is the establishment and maintenance of university chairs for 

nuclear-related subjects; this mechanism is employed by the Spanish regulator as a means of collaborating 

with the university to guide studies and students towards the field of nuclear regulation. 

 

4. RECRUITMENT OF TECHNICAL STAFF TO THE REGULATORY BODY 

A determination of the size and composition of the regulatory body required to fulfil its 

obligations needs to be part of this strategic planning process (taken from [4] (2.1.3)). 

Planning is to ensure that there is the right number of people with the right competences at 

the right time to ensure timely responses by the regulatory body (taken from [4] (2.1.3)). 

Stage 2 objectives: 

4.1: Define and determine the size of the core workforce of regulators needed to ensure 
that the regulatory body is efficient and effective in its control of the country’s nuclear 
reactors in the present and the future. 

4.2: Provide mechanisms that facilitate and enhance the efficiency of the regulatory 
body’s process of recruiting staff who will be responsible for nuclear reactor licensing 
and control. 

4.1. DEFINING THE REGULATORY WORKFORCE 

When determining the size of a regulatory body, driving factors are the particularities of the 
nuclear energy programme adopted by the country, and the political decision taken as regards 
technical autonomy in the performance of licensing and control duties. A technically 
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autonomous regulatory body with advanced in-house capacity for assessment and inspection 
requires many more people with a much higher level of specialization than a regulator that is 
assisted in these functions by one or more technical support organizations (TSOs). 

To assist with the attainment of this objective, a core professional workforce is proposed for the regulation 

of nuclear power reactors. This workforce, defined under the CReAN project, has been developed with 

technical autonomy in mind; it comprises 28 positions, for each of which the objectives and main tasks have 

been defined and linked to the stages in the reactor life cycle. The number of staff per position and their 

respective competence levels will depend on each country’s nuclear programme and the strategic size 

decided upon for the regulatory body. Annex III provides further details of the model used for defining the 

workforce. 

Table 1 summarizes the names of the defined positions and their involvement in each stage of 
licensing a nuclear reactor. Following the table, the graph in Figure 4 shows how the core 
workforce evolves throughout the reactor’s lifetime, with few positions at the beginning and 
end and an average of 23 specific positions during reactor construction, commissioning and 
operation. 

TABLE 1. CORE WORKFORCE OF REGULATORS FOR THE LICENSING AND 
CONTROL OF A NUCLEAR POWER REACTOR 

 POSITION 
STAGE 

S Con Com O D 

R1 NPP licensing coordinator ■ ■ ■ ■ ■ 

R2 Senior specialist in thermohydraulic assessment  ■ ■ ■  

R3 Senior specialist in neutronic assessment  ■ ■ ■ ■(*) 

R4 Senior specialist in natural and human-induced event analysis ■ ■ ■ ■  

R5 Senior specialist in nuclear safety ■ ■ ■ ■  

R6 Senior specialist in radiation protection ■ ■ ■ ■ ■ 

R7 Senior specialist in physical protection ■ ■ ■ ■ ■ 

R8 Assessor/auditor of the licensee’s quality management system ■ ■ ■ ■ ■ 

R9 Assessor/inspector of civil and mechanical structure safety  ■ ■ ■  

R10 Assessor/inspector of mechanical system safety  ■ ■ ■  

R11 Assessor/inspector of electrical system safety  ■ ■ ■  

R12 Assessor/inspector of reactor instrumentation and control safety  ■ ■ ■  

R13 Assessor/inspector of safety systems  ■ ■ ■  

R14 Assessor/inspector for internal flooding and fires  ■ ■ ■  

R15 Site coordinator for engineering inspections and assessments  ■ ■   

S: siting; Con: construction; Com: commissioning; O: operation; D: decommissioning 

(*) The need for these specialists depends on whether there is fuel present at the site. 
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TABLE 1. CORE REGULATORY WORKFORCE FOR THE LICENSING AND 
CONTROL OF A NUCLEAR POWER REACTOR (cont.) 

 POSITION 
STAGE 

S Con Com O D 

R16 Inspector of mechanical system construction, assembly and 
commissioning 

 ■ ■   

R17 Inspector of electrical system construction, assembly and 
commissioning 

 ■ ■   

R18 Inspector of instrumentation and control system construction, 
assembly and commissioning 

 ■ ■   

R19 Inspector of the main contractor’s quality management system  ■ ■   

R20 Senior specialist in probabilistic safety assessment (PSA)  ■ ■ ■  

R21 Senior specialist in human factors engineering   ■ ■  

R22 Senior specialist in organizational aspects and safety culture   ■ ■ ■ 

R23 Senior specialist in severe accident analysis   ■ ■  

R24 Senior specialist in the assessment of operators in nuclear and 
radiation safety 

  ■ ■  

R25 Senior specialist in emergency plan assessment   ■ ■ ■ 

R26 Site inspector   ■ ■ ■ 

R27 Senior specialist in operating experience    ■  

R28 Senior specialist in radioactive waste management    ■ ■ 

S: siting; Con: construction; Com: commissioning; O: operation; D: decommissioning 
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FIG. 4. Evolution of the core workforce throughout the lifetime of the nuclear reactor 
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4.2. RECRUITMENT TO THE REGULATORY BODY 

One of the managerial duties at any regulatory body is to define the priorities for recruiting 
staff or procuring services based on a competence gap analysis for each sector. 

The recruitment of new staff to the regulatory body will be determined by the policy 
governing human resource development and organization in each State, as defined by its 
government. 

In any case, there are strategies that can be applied to the staff recruitment processes at any 
nuclear regulatory body to enhance their effectiveness. These strategies include: 

• Competence-based definition of job profiles; 
• Job advertisements specific to the position; 
• Cooperation between the technical department instigating the search and the human 

resources department, in each of the processes mentioned above; 
• Technical assessment of applicants using specific programmes designed by the 

organizational unit performing the search; 
• Effective on-boarding (induction) mechanisms which save early training resources. 

With regard to the first strategy above, each regulatory body should establish its own set of 
competences which it expects to be fundamental to the organization’s human assets based on 
the scope of their responsibilities and their own development. The competences desired for a 
given position will then be selected from this set. 

The IAEA has designed a competence management model [4] which defines a general set of 
competences for nuclear regulators, based on a quadrant structure. This model has been 
widely circulated among Member States, and many are incorporating it into their management 
systems. 

From the outset, FORO’s CReAN project decided to adopt the IAEA’s quadrant model, carefully 

reviewing and selecting competences that were applicable to its nuclear regulators. As a result, a new 

general set of competences was formed, in Spanish, adapted to regulators in the countries of the region. 

This model can be used as reference or assistance to any regulatory body. Because this analysis was 

carried out in parallel to the drafting of Safety Reports Series No. 79 [4] and the latest version of 

SARCoN [5], the project allowed FORO to be included among the reviewers of these documents, as noted 

in the Foreword to [4]. Annex IV contains the list of competences drawn up by CReAN. 

Developing induction procedures is considered fundamental to instilling the organization’s 
culture and values in new staff members and providing them with the minimum information 
and knowledge they need in the early days. 

Tapping into the experience accrued by regulatory bodies in FORO countries, a number of good 

practices related to staff recruitment and on-boarding policies have been identified under the CReAN 

project. These good practices may be used as illustrative examples or references; they are therefore 

described in Annex V. 
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5. IN-HOUSE STAFF TRAINING 

Managers have the responsibility to identify the KSAs (knowledge, skills and attitudes) 

associated with each task and to determine the level of competence necessary for a specific 

task, taking into account the functions and structure of the organization (taken from [4] 
(4.2)). 

The strategic plan also needs to address and to indicate the mixture of the various training 

methods identified and the circumstances in which each method, or mixture of methods, is to 

be used (taken from [4] (2.1.3)). 

Stage 3 objectives: 

5.1 Determine the competence profile for each position defined in the core workforce. 

5.2. Have the necessary training mechanisms and resources for staff to achieve the 
desired competence level for each position. 

5.1. DEFINITION OF PROFILES BASED ON COMPETENCES 

Determining the competences needed for a given position at the regulatory body requires, first 
and foremost, a detailed analysis of the tasks to be performed by the incumbent. 

The CReAN project took a particular interest in this analysis and, drawing upon the operating experience of 

the regulatory bodies represented, determined the objective and main tasks associated with each of the 28 

regulator positions defined as the core workforce. The findings are shown in Annex VI. 

 

In order to construct the profiles of nuclear regulator positions based on competences, a 
matrix model is used that links the objective and tasks of each position to the competences 
needed, and their respective level. These competences are selected from the general list of 
competences (Annex IV). 

As an example, Table 2 shows part of the matrix used to construct the profiles for position R1 
‘NPP licensing coordinator’ and position R10 ‘Assessor/inspector of mechanical system 
safety’. 
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TABLE 2. COMPETENCES RELATED TO THE REGULATORY BODY’S 
PRACTICES FOR VARIOUS POSITIONS 

NPP LICENSING COORDINATOR 

Quadrant 3: Competences related to the regulatory body’s practices 

3.4. Inspection 

Competence Related tasks 
Level required Comments 

K S A  

3.4.1 T1; T3; T4 H — — — 

3.4.2 T2; T3; T4 H H — — 

3.4.3 T2; T3 M H — — 

3.4.4 T1; T2 M H — — 

3.4.5 N/A — — — Does not correspond to main tasks 

3.4.6 T2 H H — — 

3.4.7 T5; T6 H M — — 

3.4.8 T3 H H — — 

3.4.9 T15 H H — — 

3.4.10 N/A — — — Does not correspond to main tasks 

ASSESSOR/INSPECTOR OF MECHANICAL SYSTEM SAFETY 

Quadrant 3: Competences related to the regulatory body’s practices 

3.1. Familiarity with facility 

Competence Related tasks 
Level required Comments 

K S A  

3.1.1 T1; T2; T3;T5 H — — The ‘high’ level refers to his/her specific technical area. 

3.1.2 T5; T6; T7; T9 H — — 

3.1.3 T5 M M — — 

3.1.4 T5 M M — — 

3.1.5 N/A — — — Considered a competence of the site inspector and, to a lesser 
extent, the coordinator 

3.1.6 T1; T2; T3; T5; 
T6; T7 

H — — The ‘high’ level refers to his/her specific technical area. 

Quadrant 3: Competences related to the regulatory body’s practices 

3.3. Assessment 

Competence Related tasks 
Level required 

Comments 
K S A 

3.3.1 T1; T2; T3; T4 H — — — 

3.3.2 T1; T2; T3; T7 H H — The ‘high’ level refers to his/her specific technical area. 

3.3.3 T1; T2; T3 H H — 

3.3.4 T1; T2; T3; T4 M M — The ‘high’ level is assigned to the coordinator as the person 
with an overview of the whole assessment process. 

3.3.5 T1; T2; T3 H H — The ‘high’ level refers to his/her specific technical area. 

3.3.6 T8 H M M 
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The first column of each example sets out the secondary competences derived from the core 
competence selected. The second column shows the tasks under the position that require these 
competences, identified through an analysis based on operating experience. The third column, 
divided into three sub-columns, gives the competence level (high, medium or basic) required 
for each element (knowledge, skills and attitudes) to ensure adequate job performance. 

The graphic representation of competence profiles has the advantage of providing a quick 
overview thereof, which helps in staff recruitment and training. 

Figure 5 shows the construction of the competence profile for a given position, highlighting 
the direct relationship between each main task and the competences needed for its execution. 

These competences are displayed in a pie chart whose four main sections replicate the four 
quadrants of the IAEA model.  The slices of each quadrant represent the core competences 
therein and the radius of each slice is proportional to the level of the secondary competences 
derived from each core competence. The pie chart depicts what the CReAN project calls a 
‘competence chart’ for a given position. 

Figure 6 offers a comparative view of the three competence charts for the three representative 
positions of a regulatory body identified in the CReAN project. 

Therefore, the description of the position (its objective and main tasks) and the corresponding 
competence chart represent the competence profile for the regulatory position, which serves 
as the basis for devising a training plan that ensures the acquisition, development and 
maintenance of these competences at the level required for effective and efficient job 
performance.
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FIG. 5. Construction of the competence profile for a given position 
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FIG. 6. Comparative view of three competence charts 
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In Annex VII, the methodology is applied in detail to three key positions in the core workforce, chosen for 

their distinctive characteristics and because they form the nucleus of all the positions needed in a nuclear 
regulatory body. They are: licensing coordinator, site inspector and specialist (assessor and inspector) in 

mechanical system safety. The first two positions stand alone, while the third is representative of a group of 

assessors and inspectors (obviously, a set of positions is needed for specialists in the various technical 

disciplines, but the general characteristics of these positions are very similar). 

This exercise has demonstrated that the model adopted by CReAN is fit for practical application. 

5.2. IN-HOUSE STAFF TRAINING 

Once the core workforce for nuclear reactor licensing and control has been decided, and the 
competence profile defined for each position, the challenge is to guarantee the acquisition, 
development and maintenance of these competences through an adequate forward-looking 
vision for the organization, in the context of each country’s nuclear programme. 

This requires strategic planning of staff training and development activities, taking into 
account the following elements as a minimum: 

• A formal programme (as part of the regulatory body’s management system) with a 
systematic approach to identifying needs and managing training; 

• Job-specific training (using in-house or external human resources); 
• On-the-job training (OJT) through formal programmes; 
• Continuing education through formal programmes aimed at developing and 

maintaining specific competences at each stage of the career. Possibility to self-
manage continuing education at the expert level; 

• An institutional system for recording training activities with the possibility of 
follow-up by the individual; 

• Training activities linked directly to promotion or career advancement. 

This institutional training and development plan will need to be linked to the regulatory 
body’s knowledge management policies, which will address the maintenance of the 
organization’s competences more specifically. Knowledge management strategies and 
mechanisms are not covered by these Guidelines. 

5.2.1. On-the-job training 

One aspect of this stage that deserves special attention, for two reasons, is on-the-job training. 
Firstly, this type of training is important because it is considered to be the best, and sometimes 
the only, means of acquiring the highly specialized knowledge and skills required for certain 
regulatory competences, for example advanced safety analysis tools and methodologies or 
innovative inspection and assessment techniques. Secondly, there are substantial difficulties 
in establishing a formal programme to cover this kind of training, which may involve work 
not only at the regulatory body’s headquarters, but also at the facilities regulated and at other 
organizations, on a national and international scale. 
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Discussions held under the CReAN project led to the conclusion that, for such a network to be possible 

and to function efficiently, a number of elements need to be incorporated. These elements are presented 

and discussed below, with a view to their being taken into account  if such a network were to be designed 

in the future. 

(a) A list of possible topics for on-the-job training (OJT) placements should be drawn up. Generally 
speaking, it should include specific, highly specialized topics such as new issues, methodologies or 

tools related to licensing and supervision. Another topic of clear relevance to an OJT programme is 

exchange among site inspectors. 

(b) A regional catalogue should be put together of reference centres for possible OJT placements. The 

catalogue should include the following: 

• headquarters of regulatory bodies; 

• nuclear power plants; 

• research reactors; 

• nuclear fuel cycle facilities; 

• TSOs, technology or research centres; 

• construction and/or engineering companies; 

• service providers; 

• equipment manufacturers. 

(c) Terms of references and basic standards should be drawn up to define and regulate the placement 

programme. One option is to establish a minimum commitment from each country (e.g. agreement to 

host a minimum number of OJT placements), but it seems more appropriate not to be prescriptive in 

this regard, so that placements might be arranged between the visiting and host organizations as the 

need or opportunity arises. It does, however, appear necessary to establish general criteria with 

respect to costs and logistics, to avoid disparities and the need to agree these details case by case. 

The criteria should promote equality and efficiency to facilitate exchanges (e.g. it would make sense 

for the visiting country to cover travel and accommodation expenses, while the host country covers 

costs and arrangements relating to the work itself.) 
(d) In order to regulate the aspects mentioned above, in particular in (c), interested countries would need 

to sign up to a framework agreement supporting the activities of the OJT network. 

(e) Consideration should be given to the possibility of integrating some OJT activities into the 

cooperation programmes of international organizations that offer competence development 

opportunities to regulators. 

(f) OJT activities should not be seen as a tutorial intended for junior regulators; rather, as an exchange 

between experienced regulators. 

(g) This kind of training must be completely formal in nature, and integrated into each organization’s 

strategic training plan. 

5.2.2. International training opportunities 

In relation to job-specific training and continuing training, once the national and regional 
capacities have been identified, it is highly likely that gaps will be identified in knowledge 
and experience of specialized or new technologies. In such cases, opportunities available 
internationally should be explored as a means of supporting nuclear regulator training and 
thus promoting nuclear safety in all countries. This includes the technical cooperation 
programmes offered by the IAEA and EU, and courses, tutorials and other training activities 
at regulatory bodies or technical support organizations (TSOs) in other countries, through 
bilateral and multilateral agreements. 
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The CReAN project looked into several alternatives for training in specialized technology and continuing 

education for senior regulatory officers through international reference institutions. As a result, contact 

was made with high-level representatives of the European Nuclear Safety Training and Tutoring Institute 

(ENSTTI), the Spanish Technological Platform for Nuclear Fission (CEIDEN) and the Tecnatom 

engineering company and service provider. All these entities offer or arrange a wide range of training in 

nuclear safety and technology, including specific training for regulators. This contact revealed a great 

willingness on the part of these organizations to complement national or regional programmes to build 

the competences of staff  at regulatory bodies, and the feasibility of realizing these activities under the 

existing cooperation programmes. 

 

6. CAREER PROGRESSION 

For the training, development and learning element, some guiding principles are: (g) Ensure 

that training and  development strategies enable staff, in particular expert staff and 

managers, to have equitable access to personal development opportunities (taken from [4] 
(2.1.3)). 

Stage 4 objective: 

6.1 Establish a career model that focuses on the individual and promotes competence 
accreditation, development and maintenance. 

6.1. CAREER MODEL 

The post-Fukushima IAEA Action Plan on Nuclear Safety [2] has established capacity 
building in Member States as one of its 12 actions. The IAEA devised an integrated capacity 
building approach that includes human resource development as one of its four pillars. 

Few publications elaborate on the strategies and mechanisms for achieving adequate human 
resource development within the regulatory body, beyond training and development. That is 
why career progression is covered here, and certain aspects are discussed that may serve as a 
starting point for addressing this topic in the future. 

Strategies for achieving the objective: 

• Career outline for staff at the regulatory body, based on the competence levels to be 
attained; 

• Competence-based performance appraisal; 
• Mobility and promotion linked to acquisition and development of the required 

competences; 
• Accreditation for competences. 

Human resource development and knowledge management policies should promote a 
competence-based approach to career progression. 
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The countries participating in the project have identified two good practices in relation to the 

aforementioned aspects; they are presented in Annex VIII and may provide assistance or guidance in 

achieving the objective for this stage. The first relates to the use of performance indicators, which are 

crucial in the context of a career progression model based on performance appraisal. The second, 

concerning the certification of competences, relates to the categorization of inspectors.  

Figure 7 is a schematic representation of the training process and competence-based career 
progression of a senior officer in nuclear reactor regulation, as defined in this document. The 
chart includes some of the elements discussed in the preceding sections. 

 

FIG. 7. Timeline of competence acquisition for a senior professional 

Table 3 on the next page, which refers to some of the infrastructure available in the region and 
some of the good practices identified, provides an example that outlines the programme for 
competence acquisition and development (ProgCAD) proposed in these Guidelines. 
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  ANNEX II
GOOD PRACTICES THAT ESTABLISH A LINK BETWEEN THE 

REGULATORY BODY AND UNIVERSITIES 

II-1. SPAIN — ESTABLISHMENT OF UNIVERSITY CHAIRS 

A noteworthy area of activity related to capacity building is the involvement of the 
organizations generating demand — the regulatory bodies in this case — in promoting supply. 

One good practice identified in this area is the establishment of university chairs by the 
regulatory body, primarily to promote and support the development of professional interest in 
the activities of nuclear regulators. In Spain, the Nuclear Safety Council (CSN) has been 
implementing this practice since 2005, to positive effect. This section provides a summary of 
this approach as an example of good practice. 

In 2005, the CSN signed agreements with two public universities (the ones that were most 
prominent in the fields of nuclear safety and technology and radiation protection) for the 
establishment of three chairs. A fourth chair was established in 2015. The budgetary 
allocation is €70 000 per chair. 

The chief objectives, as set out in the agreements, are to: 

• complement the training of undergraduate and postgraduate students and CSN 
technical staff (newly recruited or otherwise) in subjects related to nuclear 
engineering and nuclear safety1; 

• undertake work for end-of-degree and PhD theses and participate in PhD courses 
related to nuclear engineering and nuclear safety2; 

• coordinate and support research projects related to nuclear engineering and nuclear 
safety; 

• promote the creation and development of, and participation in, university and 
research networks at the national and international level. 

This helps to build the capacities of the regulatory body by: 

1) steering students towards nuclear safety and technology � the vast majority of 
those receiving assistance from the chairs go on to join the nuclear sector; 

2) incorporating material related to nuclear safety and technology into taught 
programmes at the universities; 

3) bolstering technology and safety training � development of new courses and 
teaching material, more training of students and professionals from the regulatory 
body and the sector in general; 

4) supporting knowledge networks; 
5) integrating the results and knowledge obtained through R&D into the training of 

students and professionals. 

For each chair, there is a CSN–university joint commission that monitors the chair’s 
activities, devises and approves the annual action plans, approves expenditure and discusses 

                                                

1 In practice, the chair's activities also serve to complete the training of staff at organizations in the nuclear sector. 
2 In addition to receiving grants for undergraduate, Masters and PhD theses, students can also obtain funding, through the 
chairs, to attend international courses and meetings of interest. 
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the possible improvement or expansion of activities. Both parties are represented on these 
commissions at a high institutional and technical level (a member of the CSN Plenary 
presides over the commission). 

II-1.1. Activities of Chair: Juan Manuel Kindelán 

By way of example, summarized below is a paper that was presented to an annual meeting of 
the Spanish Nuclear Society on the activities of one of the CSN’s chairs: Juan Manuel 
Kindelán, chair at the Higher Technical School for Mining and Energy Engineering 
(ETSIME) of the Technical University of Madrid. 

The objectives of the chair are to: 

• complement the students’ training with specific instruction related to nuclear 
technology and safety; 

• complement postgraduate training in nuclear engineering with subjects of particular 
interest to the CSN and engineering companies in the sector; 

• award grants for PhDs and end-of-degree theses in relevant subjects; 
• foster cooperation with foreign research centres and universities to complement the 

training of students and lecturers. 

The following activities are anticipated: 

• implementation of specific undergraduate and postgraduate courses, with the 
collaboration of technical staff from the CSN and other companies and institutions 
with ties to the nuclear sector; 

• awarding of grants for end-of-degree theses related to nuclear safety and radiation 
protection; 

• awarding of grants for PhD theses; 
• awarding of grants and provision of assistance for training lecturers and postgraduate 

students at centres in Spain and other countries; 
• coordination of R&D projects and fostering of cooperation with foreign research 

centres and universities. 

During his ten years in the position, Mr Kindelán has organized the following courses for 
ETSIME’s engineering students and graduates: 

• “Analysis of nuclear facility safety” (30 hours), held eight times, with an average of 
40 students enrolled each time; 

• “Industrial applications of radiation and radiation protection” (30 hours), held eight 
times, with an average of 40 students enrolled; 

• “Analysis of NPP accident sequences” (30 hours), held twice, with an average of 25 
students enrolled. 

Since these courses have been held, there has been a 30% increase in the number of ETSIME 
students pursuing subjects related to nuclear engineering. 

In addition, a postgraduate course has been organized every year. The courses are one off, and 
a new one is organized each year. The courses organized so far are as follows: 

• 2005 — Integrated methodologies for safety analysis; 
• 2006 — Thermal hydraulic codes: use and applications of the TRACE code; 
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• 2007 — Operation and risk analysis in shutdown; 
• 2008 — Changes to technical operating specifications based on risk-informed 

analysis; 
• 2009 — Monitoring, inspection and maintenance at NPPs; 
• 2010 — Safety analysis methodologies using uncertainty calculations; 
• 2011 — TRACE code applications (basic and intermediate level); 
• 2012 — Lessons learned from the TEPCO Fukushima Daiichi accident: analysis and 

management of the radiological impact of nuclear accidents; 
• 2013 — Human and organizational factors in systems with high safety requirements. 

In addition, a lot of grants have been awarded for PhD and end-of-degree theses. Two or three 
doctoral grants and two or three grants for end-of-degree theses are awarded each year, 
depending on the proposals received. An analysis of all the graduates who received grants 
shows that 75% are currently working in the nuclear sector. 

Lastly, it should be noted that the chair has also paid for PhD students and trainee lecturers to 
attend courses and congresses in Spain and other countries. 
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  ANNEX III
DEFINING A CORE WORKFORCE OF NUCLEAR REGULATORS 

III-1. INTRODUCTION 

In fulfilment of objective 4.1 of the stage ‘Recruitment of technical staff to the regulatory 
body’, a basic set of positions has been defined, comprising the regulators required at the 
various stages in the nuclear reactor licensing and control process, in order to ensure effective 
and autonomous control at all stages in the reactor’s life cycle. They have been denominated 
as the ‘core workforce’. The number of regulators needed for each position in the core 
workforce will depend on the regulatory body’s size and structure, which are defined as the 
country’s nuclear programme develops. 

The core workforce comprises 28 nuclear regulator positions, each with its own objective and 
main tasks. Each position in the core workforce has a code comprising the letter ‘R’ for 
regulator and an assigned number ‘i’. The table below shows the 28 positions defined. 

CODE POSITION 

R1 NPP licensing coordinator 

R2 Senior specialist in thermohydraulic assessment 

R3 Senior specialist in neutronic assessment  

R4 Senior specialist in natural and human-induced event analysis 

R5 Senior specialist in nuclear safety 

R6 Senior specialist in radiation protection 

R7 Senior specialist in physical protection 

R8 Assessor/auditor of the licensee’s quality management system 

R9 Assessor/inspector of civil and mechanical structure safety  

R10 Assessor/inspector of mechanical system safety  

R11 Assessor/inspector of electrical system safety  

R12 Assessor/inspector of reactor instrumentation and control safety  

R13 Assessor/inspector of safety systems 

R14 Assessor/inspector for internal flooding and fires 

R15 Site coordinator for engineering inspections and assessments  

R16 Inspector of mechanical system construction, assembly and commissioning  

R17 Inspector of electrical system construction, assembly and commissioning 

R18 Inspector of instrumentation and control system construction, assembly and commissioning 

R19 Inspector of the main contractor’s quality management system 

R20 Senior specialist in probabilistic safety assessment 

R21 Senior specialist in human factors engineering 

R22 Senior specialist in organizational aspects and safety culture 

R23 Senior specialist in severe accident analysis 

R24 Senior specialist in the assessment of operators in nuclear and radiation safety  

R25 Senior specialist in emergency plan assessment 

R26 Site inspector  

R27 Senior specialist in operating experience 

R28 Senior specialist in radioactive waste management  

 

The regulatory process used to define the core workforce should be seen as a typical model of 
nuclear reactor authorization and control, based on the experience of FORO countries. It does 
not represent the licensing system of a particular country, and the intention is not to create a 
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standard process. This model can serve as a guide both for countries with nuclear capacities 
seeking to enhance their regulatory programmes, and for those embarking on a nuclear 
programme. 

Nuclear reactor licensing and control is carried out in stages, each one subject to review and 
assessment, taking into account the outcomes of the previous stages. In general, the licensing 
and control processes in the region have five stages: siting, construction, commissioning, 
operation and decommissioning. Each stage has specific activities that need to be carried out 
by the regulator, and specific competences required of the regulatory staff involved. 

The licensing process begins when the would-be operating organization (OO) notifies the 
regulatory body (RB) of its intent to construct a nuclear reactor. The RB establishes the 
regulatory framework for licensing the reactor, which includes the reference standards and 
details of the documents to be submitted by the OO. The stage-by-stage licensing of a nuclear 
power reactor is, therefore, a formal interactive process between the RB and the OO. 

III-2. STAGES IN LICENSING A NUCLEAR REACTOR 

The typical stages in the licensing process are described briefly below, with a view to 
highlighting the competences that the RB needs at its disposal to perform the licensing and 
control tasks that will ensure compliance with the safety standards established for the new 
NPP. A list of regulator positions considered necessary for each stage is also included, along 
with justification for their inclusion. 

III-2.1. Siting stage 

The site authorization process includes carrying out an appropriate site assessment and 
defining the design bases for the nuclear reactor, and how the reactor will interact with the site 
in both normal and accident conditions. 

The OO assesses the safety of the proposed site with respect to the frequency and severity of 
natural and human-induced phenomena and external events that could affect the reactor. 
Where this is a possibility, the OO evaluates the risk and formulates the design bases for 
addressing these events and phenomena, based on a time period that covers the projected 
lifetime of the nuclear reactor. 

The OO also looks into features of the region’s natural environment that may be affected by 
the radiological impact in all operating modes and in accident conditions, and considers the 
total nuclear power that can be installed at the site. In addition, it verifies that the site allows 
for emergency response and that a physical protection system can be installed. 

The assessments resulting from these studies are compiled in a document generically referred 
to as a site study, in which the OO demonstrates the viability of the site for NPP construction 
and presents the design bases for phenomena and external events, along with possible 
equipment or installations that could be used to compensate for any unacceptable impact that 
the reactor might have on the region. 

Furthermore, the OO carries out an environmental impact assessment (EIA), the scope of 
which is defined by the respective competent authorities. The RB only establishes the scope 
and content of the radiological environmental impact assessment. The radiological 
environmental impact assessment must be approved by the RB, and the EIA must be 
approved by the relevant control authority before the RB can issue a siting licence. 
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In order to assess the site study (which includes the radiological environmental impact 
assessment) and to perform measurement and assessment tasks (carried out by the RB or 
consultants) at the site, the following regulator positions are considered necessary at this 
stage: 

Ri REGULATOR POSITION MAIN TASKS DURING THIS STAGE 

R1 NPP licensing coordinator Plan, organize, direct and supervise the regulatory body’s 
activities related to NPP site assessment; represent the RB 
before the OO. 

R4 Senior specialist in natural and 
human-induced event analysis 

Represent the RB before institutions specializing in natural and 
human-induced event analysis; coordinate the work of RB 
specialists and/or external consultants in this area. 

R5 Senior specialist in nuclear safety Check site safety aspects such as heat dissipation capacity, 
external supply of electricity and viability of emergency 
response. 

R6 Senior specialist in radiation 
protection 

Evaluate the radiological environmental impact assessment 
and advise on related regulatory actions. 

R7 Senior specialist in physical 
protection 

Check the viability of the site for installing a physical 
protection system. 

R8 Assessor/auditor of the licensee’s 
quality management system 

Assess the OO’s quality management system and audit its 
application in all site assessments and measurements carried 
out. 

When assessing the site study — and any other document submitted to the RB by the OO at 
the various stages of NPP licensing — the team maintains open communication with OO 
representatives to exchange technical information in an interactive process that includes the 
provision of additional information. To the extent possible, any issues are resolved 
informally. Depending on the safety significance, however, a formal action may need to be 
taken by means of a request for information, a recommendation or a requirement. 

III-2.2. Construction stage 

Once the siting licence has been obtained, the OO submits an application for a construction 
licence along with the preliminary version of the safety analysis report (SAR) and other 
documents that the RB needs to review and assess. A typical SAR, as set out in the IAEA 
Safety Guide No. GS-G-4.13, covers all the topics to be considered in the RB’s analysis and, 
consequently, the competences required of the staff involved in the task. 

The review and assessment are completed when the RB is satisfied that the applicant is in a 
position to establish and maintain a level of nuclear and radiation safety that meets the 
standards set for NPP construction. The RB then issues the construction licence, which 
authorizes the OO, under specific conditions, to begin construction of the NPP. 

The RB monitors compliance with the construction licence and with the requirements of 
safety and engineering standards applicable to the construction and assembly of reactor 
components. To this end, a team of inspectors is sent to the site to cover daily tasks and 
perform inspections of the construction work, together with other representatives of the RB 
and external consultants. The team also carries out nuclear and radiation safety assessments in 

                                                

3 IAEA Safety Guide No. GS-G-4.1 Format and Content of the Safety Analysis Report for Nuclear Power Plants. 
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support of periodic audits and inspections of various safety aspects related to NPP 
construction and assembly. These assessments require specialists in various technical 
disciplines, possibly including highly specialized topics, for which external experts are 
generally used. 

The RB needs a team of specialist regulators to assess the preliminary version of the SAR and 
other documents, perform inspection tasks to corroborate the assessments made, and verify 
that the civil construction and assembly of components are in compliance with engineering 
standards. The following positions are considered necessary for this stage: 

Ri REGULATOR POSITION MAIN TASKS DURING THIS STAGE 

R1 NPP licensing coordinator As for the siting stage, with a focus on activities related to 
regulatory control of NPP construction. 

R2 Senior specialist in thermohydraulic 
assessment 

Perform independent calculations and conceptual assessments 
of thermohydraulics related to the preliminary version of the 
SAR; perform assessments in support of inspections, 
participating as necessary. 

R3 Senior specialist in neutronic 
assessment 

Perform independent calculations and conceptual assessments 
of neutronics related to the preliminary version of the SAR; 
perform assessments in support of inspections, participating 
as necessary. 

R4 Senior specialist in natural and 
human-induced event analysis 

Participate in inspections during the implementation of 
technical solutions to protect against natural or human-
induced phenomena at the site. 

R5 Senior specialist in nuclear safety Coordinate the assessment of the preliminary SAR and 
supervise safety inspections and/or assessments carried out by 
R9–R14; act in place of R1 when he/she is absent. 

R6 Senior specialist in radiation 
protection 

Participate in the assessment of the preliminary SAR by 
performing independent calculations and conceptual 
assessments of the radiation protection of workers and the 
public; perform assessments in support of inspections, 
participating as necessary. 

R7 Senior specialist in physical 
protection 

Analyse intrusion scenarios and develop technical solutions 
for their prevention; conduct regulatory inspections in his/her 
area of technical expertise. 

R8 Assessor/auditor of the licensee’s 
quality management system 

As for the siting stage, with a focus on quality 
assurance/quality control (QA/QC) of all aspects of 
construction, including the manufacture of safety-related 
components. 

R9 Assessor/inspector of civil and 
mechanical structure safety 

Perform independent calculations and conceptual assessments 
of civil and mechanical structure safety; perform regulatory 
inspections and audits in his/her area of technical expertise. 

R10 Assessor/inspector of mechanical 
system safety 

Perform independent calculations and conceptual assessments 
of mechanical system safety; perform regulatory inspections 
and audits in his/her area of technical expertise. 

R11 Assessor/inspector of electrical 
system safety 

Perform independent calculations and conceptual assessments 
of electrical system safety; perform regulatory inspections and 
audits in his/her area of technical expertise. 

R12 Assessor/inspector of reactor 
instrumentation and control safety 

Perform independent calculations and conceptual assessments 
of instrumentation and control safety; perform regulatory 
inspections and audits in his/her area of technical expertise. 
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Ri REGULATOR POSITION MAIN TASKS DURING THIS STAGE 

R13 Assessor/inspector of safety systems Perform independent calculations and conceptual assessments 
of safety systems from a functional and integrated point of 
view; perform regulatory inspections and audits in his/her 
area of technical expertise. 

R14 Assessor/inspector for internal 
flooding and fires 

Perform independent calculations and conceptual assessments 
of the internal fire and flooding risk and develop technical 
solutions for its prevention; perform regulatory inspections 
and audits in his/her area of technical expertise. 

R15 Site coordinator for engineering 
inspections and assessments 

Organize and coordinate regulatory inspections and 
assessments to confirm that the civil construction and 
assembly of equipment, components and systems comply with 
applicable engineering standards; determine what needs to be 
inspected, and when, to verify compliance with the current 
licence. 

R16 Inspector of mechanical system 
construction, assembly and 
commissioning 

Analyse documentation and industrial standards applicable to 
the construction, assembly and commissioning of mechanical 
systems; perform regulatory inspections and audits in his/her 
area of technical expertise. 

R17 Inspector of electrical system 
construction, assembly and 
commissioning 

Analyse documentation and industrial standards applicable to 
the construction, assembly and commissioning of electrical 
systems; perform regulatory inspections and audits in his/her 
area of technical expertise. 

R18 Inspector of instrumentation and 
control system construction, 
assembly and commissioning 

Analyse documentation and industrial standards applicable to 
the construction, assembly and commissioning of 
instrumentation and control systems; perform regulatory 
inspections and audits in his/her area of technical expertise. 

R19 Inspector of the main contractor’s 
quality management system 

Assess the quality management system of the main contractor 
and audit its application at the site. 

While the NPP is being built, the OO drafts the documents that demonstrate its operational 
safety, in particular the final version of the SAR and the Level 1 probabilistic safety 
assessment (PSA). The RB maintains fluid communication with the OO, exchanging technical 
information on safety aspects, which includes the provision of advance draft chapters of these 
documents or other safety assessments performed by the OO. 

Consequently, the OO specialists and the RB analysts participate in a technical information 
exchange whereby all parties express their views freely without the need for formal 
communication from the OO or a regulatory decision. Upon beginning the PSA information 
exchange, a new regulator position needs to be created: 

Ri REGULATOR POSITION MAIN TASKS DURING THIS STAGE 

R20 Senior specialist in probabilistic 
safety assessment 

Perform conceptual assessments of the PSA, taking into 
consideration the anticipated operation, maintenance 
management and periodic testing of safety systems; carry out 
regulatory studies and audits in his/her area of technical 
expertise. 

The documentation drawn up by the OO for nuclear reactor commissioning and operation 
includes an analysis of the incidence of human factors in reactor operation, which should 
show, inter alia, that the necessary measures have been taken to establish a safety culture 
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whereby the workers and management of the OO are individually and collectively committed 
to safety. Likewise, even if the PSA shows the probability of core meltdown to be acceptably 
low, the OO still needs to devise a severe accident management programme for assessment 
and approval by the RB. 

The specialized nature of these new topics necessitates the creation of the following regulator 
positions: 

Ri REGULATOR POSITION MAIN TASKS DURING THIS STAGE 

R21 Senior specialist in human factors 
engineering 

Assess human factors in NPP operational safety; perform 
regulatory inspections and audits in his/her area of technical 
expertise. 

R22 Senior specialist in organizational 
aspects and safety culture 

Assess organizational aspects related to NPP operation and 
the safety culture of the OO and its contractors and 
consultants; perform regulatory inspections and audits in 
his/her area of technical expertise. 

R23 Senior specialist in severe accident 
analysis 

Assess all actions planned in the event of a beyond design 
basis accident in order to prevent the event escalating into a 
severe accident, mitigate the consequences in case it does, and 
establish safe and stable conditions in the long term; perform 
regulatory inspections and audits in his/her area of technical 
expertise. 

III-2.3. Commissioning stage 

At the appropriate time, the OO prepares to begin NPP commissioning, which includes 
loading the fuel and moderator into the reactor. For this purpose, and sufficiently in advance, 
the OO devises a commissioning programme and establishes a body responsible for its 
implementation. This body generally takes the form of an ad hoc committee made up of 
qualified people with experience in the design, construction, commissioning and operation of 
nuclear reactors. 

When the OO applies for a commissioning licence, the RB must form a team of regulators to 
assess the commissioning programme and the proposed body responsible for implementation. 
This team, either by itself or with the assistance of external experts unaffiliated with the OO, 
reviews the various stages of the commissioning programme, such as: loading of fuel and 
moderator; precriticality testing; initial criticality testing; power ramp testing; and full power 
testing. In addition, senior staff at the RB analyse the composition of the ad hoc committee 
with a view to providing a recommendation to senior management regarding its approval. 

Having completed its review of the commissioning programme and approved the composition 
of the ad hoc committee, the RB issues the commissioning licence, which sets forth the 
conditions for loading the fuel and moderator, establishes the conditions for power ramping to 
nominal capacity, and specifies what verification and testing is required to confirm that the 
components, equipment and systems are in compliance with the design bases and objectives. 

The regulatory activities carried out during commissioning are undertaken in the main by staff 
that are already involved in overseeing the construction and assembly of components and in 
preliminary testing. 
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Ri REGULATOR POSITION MAIN TASKS DURING THIS STAGE 

R1 NPP licensing coordinator As for the siting stage, with a focus on activities related to 
regulatory control of NPP commissioning.  

R2 Senior specialist in thermohydraulic 
assessment 

Assess the commissioning programme with regard to his/her 
area of technical expertise; perform independent calculations 
and assessments in support of the commissioning inspections, 
participating as required. 

R3 Senior specialist in neutronic 
assessment 

Assess the commissioning programme with regard to his/her area 
of technical expertise; perform independent calculations and 
assessments in support of the commissioning inspections, 
participating as required; perform criticality analysis. 

R4 Senior specialist in natural and 
human-induced event analysis 

Keep the analysis and control of external events up to date. 

R5 Senior specialist in nuclear safety Devise and coordinate the nuclear and radiation safety 
inspection and assessment programme for the commissioning 
stage. 

R6 Senior specialist in radiation 
protection 

As for the construction stage, with a focus on commissioning. 

R7 Senior specialist in physical 
protection 

Perform regulatory inspections in his/her area of technical 
expertise. 

R8 Assessor/auditor of the licensee’s 
quality management system 

As for the construction stage, with a focus on commissioning. 

R9 Assessor/inspector of civil and 
mechanical structure safety 

As for the construction stage, with a focus on commissioning. 

R10 Assessor/inspector of mechanical 
system safety 

As for the construction stage, with a focus on commissioning. 

R11 Assessor/inspector of electrical 
system safety 

As for the construction stage, with a focus on commissioning. 

R12 Assessor/inspector of reactor 
instrumentation and control safety 

As for the construction stage, with a focus on commissioning. 

R13 Assessor/inspector of safety systems As for the construction stage, with a focus on commissioning. 

R14 Assessor/inspector for internal 
flooding and fires 

As for the construction stage, with a focus on commissioning. 

R15 Site coordinator for engineering 
inspections and assessments 

As for the construction stage, with a focus on commissioning. 

R16 Inspector of mechanical system 
construction, assembly and 
commissioning 

As for the construction stage, with a focus on commissioning. 

R17 Inspector of electrical system 
construction, assembly and 
commissioning 

As for the construction stage, with a focus on commissioning. 

R18 Inspector of I&C system 
construction, assembly and 
commissioning 

As for the construction stage, with a focus on commissioning. 

R19 Inspector of the main contractor’s 
quality management system 

As for the construction stage, with a focus on commissioning. 

R20 Senior specialist in probabilistic 
safety assessment 

As for the construction stage. 

R21 Senior specialist in human factors 
engineering 

As for the construction stage, with a focus on commissioning. 

R22 Senior specialist in organizational 
aspects and safety culture 

As for the construction stage, with a focus on commissioning. 

R23 Senior specialist in severe accident 
analysis 

As for the construction stage. 
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The OO must complete the training of future operating personnel, as the RB requires that 
certain safety significant operating tasks be performed by licensed staff. In order to issue the 
relevant licences, the RB must be able to verify the suitability of operating personnel, hence 
the creation of a specialist regulator position in the assessment of operator training and 
development in nuclear and radiation safety. 

Ri REGULATOR POSITION MAIN TASKS DURING THIS STAGE 

R24 Senior specialist in the assessment of 
operators in nuclear and radiation 
safety 

Assess proposed plans for the training and development of 
operators; organize the teams tasked with assessing the 
licences of operating personnel. 

Although appropriate measures are introduced during the commissioning process, with the 
supervision of the RB, to ensure that the risk of accidental exposure of workers and the public 
is acceptably low, the possibility of accidents or incidents needs to be recognized and 
contingency plans established. The documentation drafted by the OO for the commissioning 
and operation of the reactor therefore includes an internal emergency plan, necessitating 
another regulator position. 

Ri REGULATOR POSITION MAIN TASKS DURING THIS STAGE 

R25 Senior specialist in emergency plan 
assessment 

Assess the internal emergency plan; perform regulatory 
inspections and audits in his/her area of technical expertise. 

Beginning with the commissioning of the reactor and during all subsequent stages, at least 
one RB representative is present on the site to oversee, monitor and directly observe the tasks 
and the operation of installations related to NPP safety. This position is normally filled by 
someone with in-depth knowledge of the facility, who has been performing inspection 
activities during construction (R16/R17/R18). 

Ri REGULATOR POSITION MAIN TASKS DURING THIS STAGE 

R26 Site inspector Perform and coordinate on site the regulatory control tasks 
related to nuclear and radiation safety. 

III-2.4. Operation stage 

Giving the notice prescribed in the regulatory framework, the OO informs the RB of its intent 
to begin the commercial operation of the NPP and submits the relevant documents, including 
the final version of the SAR and the Level 1 PSA. The RB will already be familiar with these 
documents and will have partially assessed them during the informal exchange of technical 
information. 

Through the final SAR, the OO demonstrates its effective fulfilment of the safety criteria laid 
down in specific standards and requirements, and presents a deterministic analysis of 
accidents at the nuclear reactor, which is adjusted during commissioning and used to 
determine the technical specifications that set the operating conditions and limits. 

Through the Level 1 PSA, the OO demonstrates that it has achieved the safety objectives 
established for the nuclear reactor design and that the operating procedures are sufficient to 
prevent core damage, based on criteria such as an annual core damage probability of 10-5 or 
less, which is the internationally accepted value for new reactors. 
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The team of regulators involved in the licensing of the nuclear reactor must assess, either by 
itself or with the assistance of external experts unaffiliated with the OO, the SAR, the Level 1 
PSA and any other documentation accompanying the licence application. The operating 
licence is issued when the RB can conclude, having assessed the documents submitted and 
performed inspections during construction and commissioning, that the operation of the 
nuclear reactor will be safe. 

The licence is issued for a set period, usually 10 years, after which it must be renewed based 
on an exhaustive review of operational safety during the period covered by the expiring 
licence, and verification that the reactor safety is in line with modern standards. In addition, 
throughout the operation stage, an NPP is subject to various modifications to its design or 
operating specifications (e.g. a power uprate). Some of these, in particular the ones that have a 
major impact on safety, will need to be authorized by the RB. This generates specific 
licensing processes in addition to, and independent of, subsequent renewals of the operating 
licence. 

The RB monitors compliance with the licence conditions through inspections, safety 
assessments and audits. To this end, it establishes a systematic programme of inspections by 
the site inspectors and other RB representatives. It also develops and implements a 
programme to assess the radiation safety of staff, the environment and the public, and 
periodically audits safety aspects related to nuclear reactor operation. 

In order to assess the documentation accompanying a licence application, perform inspection 
activities in support of assessments and analyse commissioning results, the RB needs to have 
a team of specialist regulators. Once the operating licence has been issued and throughout the 
operation stage, most of these regulators will form a team that oversees reactor operation 
continuously or part time. The following positions are considered necessary for the issuance 
of operating licences and subsequent monitoring of compliance therewith. 

Ri REGULATOR POSITION MAIN TASKS DURING THIS STAGE 

R1 NPP licensing coordinator As for the siting stage, with a focus on activities related to 
regulatory control of NPP operation. 

R2 Senior specialist in thermohydraulic 
assessment 

As for the construction stage, with a focus on the final version 
of the SAR. 

R3 Senior specialist in neutronic 
assessment 

As for the construction stage, with a focus on the final version 
of the SAR; perform criticality analysis. 

R4 Senior specialist in natural and 
human-induced event analysis 

Keep the analysis and control of external events up to date; 
study significant changes in land use, the expansion of human 
activities or the construction of high-risk facilities. 

R5 Senior specialist in nuclear safety As for the construction stage, with a focus on the final version 
of the SAR; coordinate the programme of nuclear and 
radiation safety inspections and assessments during operation. 

R6 Senior specialist in radiation 
protection 

As for the construction stage, with a focus on the final version 
of the SAR; perform independent calculations and 
assessments of radiation protection in support of inspections 
during operation; perform regulatory inspections and audits in 
his/her area of technical expertise. 

R7 Senior specialist in physical 
protection 

As for the construction stage, with a focus on whether the 
technical solutions implemented are functioning adequately; 
perform regulatory inspections in his/her area of technical 
expertise. 



 

44 

Ri REGULATOR POSITION MAIN TASKS DURING THIS STAGE 

R8 Assessor/auditor of the licensee’s 
quality management system 

As for the construction stage with a focus on operation. 

R9 Assessor/inspector of civil and 
mechanical structure safety 

As for the construction stage, with a focus on the operation of 
these structures, including aspects of ageing and maintenance 
management. 

R10 Assessor/inspector of mechanical 
system safety 

As for the construction stage, with a focus on the operation of 
these systems, including aspects of ageing and maintenance 
management. 

R11 Assessor/inspector of electrical 
system safety 

As for the construction stage, with a focus on the operation of 
these systems, including aspects of ageing and maintenance 
management. 

R12 Assessor/inspector of reactor 
instrumentation and control safety 

As for the construction stage, with a focus on the operation of 
these systems, including aspects of ageing and maintenance 
management. 

R13 Assessor/inspector of safety systems As for the construction stage, with a focus on the operation of 
these systems, including aspects of ageing and maintenance 
management. 

R14 Assessor/inspector for internal 
flooding and fires 

As for the construction stage, with a focus on the operation of 
internal flooding  and fire prevention systems, including 
aspects of ageing and maintenance management. 

R20 Senior specialist in probabilistic 
safety assessment 

As for the construction stage, with a focus on the final version 
of the PSA; update the PSA based on operating experience, 
changes in procedure, improvements to the design of safety-
related systems and equipment; possible extension of the 
PSA’s original scope to cover other risks: other operating 
modes, internal fire, external events, etc. 

R21 Senior specialist in human factors 
engineering 

As for the construction stage with a focus on operation. 

R22 Senior specialist in organizational 
aspects and safety culture 

As for the construction stage with a focus on operation. 

R23 Senior specialist in severe accident 
analysis 

As for the construction stage; assess and monitor whether 
severe accident management guidelines are kept up to date. 

R24 Senior specialist in the assessment of 
operators in nuclear and radiation 
safety 

As for the commissioning stage, with a focus on operation. 

R25 Senior specialist in emergency plan 
assessment 

Assess the emergency plan; coordinate regulatory activities 
related to periodic exercises under the plan, and provide 
support to the regulatory body in responding to real 
emergencies; perform regulatory inspections and audits in 
his/her area of technical expertise. 

R26 Site inspector As for the commissioning stage, with a focus on operation. 

An important aspect of operational safety is the continual improvement of operation based on 
the results of the licensee’s programme for analysing operating experience. It is also 
important for radioactive waste to be managed in such a way as to ensure adequate radiation 
protection of workers, the public and the environment. The RB’s control of these particular 
aspects necessitates the creation of the following regulator positions. 
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Ri REGULATOR POSITION MAIN TASKS DURING THIS STAGE 

R27 Senior specialist in operating 
experience 

Assess and monitor the licensee’s programme for analysing 
operating experience; assess operating events reported to the 
RB; perform regulatory inspections and audits in his/her area 
of technical expertise. 

R28 Senior specialist in radioactive waste 
management 

Assess and monitor technological systems and processes for 
radioactive waste management; perform regulatory 
inspections in his/her area of technical expertise. 

III-2.5. Decommissioning stage 

At the end of the NPP’s commercial operation, a process is launched to manage the final 
closure of the facility and undertake activities to allow the site to be used for its planned 
purpose. To this end, the OO devises a decommissioning and dismantling programme which 
includes the necessary institutional arrangements and all the steps required to ensure adequate 
nuclear safety (while there is nuclear fuel at the site) and radiation protection at each stage in 
the process. 

The OO informs the RB, with due notice, of its intent to end commercial operation of the NPP 
and then keeps the reactor in safe shutdown until it obtains a decommissioning licence. For 
the latter, it submits the decommissioning and dismantling programme and provides 
information on arrangements made with other institutions, in particular the entity responsible 
for radioactive waste management. 

The assessment of the decommissioning and dismantling programme and other 
documentation that accompanies the licence application, in addition to inspection activities in 
support of assessments, carried out by the RB itself or with the assistance of external experts 
unaffiliated with the OO, requires some specialist regulators with substantial prior experience 
in the regulation of NPP operation, to acquire a new set of competences linked fundamentally 
to the radiation protection of workers and the environment. 

Once the decommissioning licence has been issued, and during the dismantling of the nuclear 
reactor, these regulators are at the site full or part time. The following positions are considered 
necessary for the issuing of decommissioning licences and subsequent monitoring of 
compliance therewith. 

Ri REGULATOR POSITION MAIN TASKS DURING THIS STAGE 

R1 NPP licensing coordinator As for the siting stage, with a focus on activities related to 
regulatory control of NPP decommissioning.  

R3 Senior specialist in neutronic 
assessment 

Perform independent calculations and assessments of 
criticality prevention in the handling of spent fuel assemblies.4 

R6 Senior specialist in radiation 
protection 

Perform independent calculations and assessments of 
radiation protection of workers, the public and the 
environment, both when assessing the decommissioning and 
dismantling programme, and during on-site regulatory 
activities. 

R7 Senior specialist in physical Analyse intrusion scenarios and develop technical solutions 

                                                

4 Only required when there is fuel at the site. 
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Ri REGULATOR POSITION MAIN TASKS DURING THIS STAGE 

protection for their prevention during dismantling; perform regulatory 
inspections in his/her area of technical expertise. 

R8 Assessor/auditor of the licensee’s 
quality management system 

As for the construction stage, with a focus on the 
decommissioning of the NPP. 

R22 Senior specialist in organizational 
aspects and safety culture 

As for the construction stage, with a focus on the 
decommissioning of the NPP. 

R25 Senior specialist in emergency plan 
assessment 

As for the construction stage, with a focus on the 
decommissioning of the NPP. 

R26 Site inspector As for the commissioning stage, with a focus on the 
decommissioning of the NPP. 

R28 Senior specialist in radioactive waste 
management 

Assess the technological processes and systems used to 
manage radioactive waste generated during reactor 
dismantling, and assess the licensee’s institutional 
arrangements for radioactive waste management; perform 
regulatory inspections and audits in his/her area of technical 
expertise. 

The physical protection measures and the presence of regulatory staff on site continue until 
adequate radiation protection conditions are achieved, when monitoring and control of access 
to the site can be reduced to a minimum. 

III-3. POSITIONS IN THE CORE WORKFORCE AND STAGES IN WHICH THEY ARE 
INVOLVED 

The previous section defined and justified which regulator positions are involved at each stage 
in the nuclear power reactor licensing and control process, which are considered integral to 
the regulatory body in ensuring effective and independent control at all stages in the reactor’s 
life cycle. These positions, known as the ‘core workforce’, reflect which regulators should be 
involved at each stage in the licensing process, but do not state how many are required for 
each position, which will depend on the size and structure of each regulatory body. 

In total, 28 nuclear regulator positions have been identified for the various stages in the NPP 
licensing and control process. The project has defined the objective and main tasks of each 
position. These are given in Annex VI — “Objectives and main tasks of the 28 positions in 
the core workforce”. 

Table III-1 below lists the regulator positions (core workforce) which the project considers to 
be integral to the regulatory body in order to ensure effective and autonomous control at all 
stages in a reactor’s life cycle. It gives the objective of each position and indicates the stages 
of the licensing process in which the incumbent is involved. 
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  ANNEX IV
GENERAL LIST OF COMPETENCES FOR NUCLEAR REGULATORS 

For the proper management of regulatory staff recruitment and training, the nuclear regulatory 
body’s competence needs (i.e. the knowledge, skills and attitudes needed to do a given job) 
should be analysed in advance. These competences should allow the regulatory body to carry 
out its main NPP licensing and control functions effectively. 

In order to identify the competences required for each regulator position, the quadrant model 
recommended by the IAEA in Safety Reports Series No. 79 was adopted for the project, and a 
new version of the list of NPP regulatory staff competences was drafted, using the set of 
competences presented in the SARCoN Guidelines as a starting point. 

When the FORO experts were translating and analysing these lists of competences, carefully 
considered changes were made in an iterative process; several versions were produced before 
a final consensus was reached. 

In light of post-Fukushima discussions in international forums regarding the role of the 
regulatory body in the event of an emergency, all the experts agreed to include a general 
competence related to emergency response in the list of core competences for Quadrant 3 on 
the regulatory body’s practices. Although governments already have responsibilities in this 
regard5, it was deemed necessary to make clear the regulatory body’s role in a nuclear 
emergency. 

The decision was also taken to add two more core competences to Quadrant 3: one concerning 
the authorization of NPP operating personnel, since they often undertake complex processes 
requiring specific competences; and the other related to familiarity with the facility, which is 
considered particularly important for NPP regulators. 

The analysis of Quadrant 4 on personal and behavioural effectiveness gave rise to substantial 
changes: the core competences were reorganized and new ones were introduced. The result 
was a simplified Quadrant 4 with respect to the SARCoN model. Minor changes were made 
to Quadrants 1 and 2. 

For this new set of competences, the three competence levels (basic, medium, and high) have 
also been redefined, based on the concepts of ‘supervised work’, ‘autonomous work’ and 
‘supervisory or expert work’. 

The end result is the set of core competences for nuclear regulators shown in Table IV-1. 

  

                                                

5 IAEA, Governmental, Legal and Regulatory Framework for Safety, IAEA Safety Standards Series No. GSR 
Part 1 (Rev.1), IAEA, Vienna (2016). 



 

51 

TABLE  IV-1. QUADRANT MODEL OF COMPETENCES 

4. Personal and behavioural competences 

4.1. Personal effectiveness and self-management 
4.2. Management and leadership 

1. Competences related to the legal, regulatory 
and organizational basis 

1.1. Legal basis 
1.2. Regulatory policies and approaches 
1.3. Regulatory framework 
1.4. Management system 

3. Competences related to the regulatory body’s 
practices 

3.1. Familiarity with facility 
3.2. Authorization 
3.3. Assessment 
3.4. Inspection 
3.5. Enforcement 
3.6. Development of regulations and guides 
3.7. Emergency response 
3.8. Testing of operating personnel 

2. Technical disciplines competences 

2.1. General disciplines 
2.2. Applied technology 
2.3. Specialized technology 

 

The following ‘General list of competences for nuclear regulators’ is, essentially, a new 
document in respect of the list presented by the IAEA in the SARCoN Guidelines. It takes 
what the CReAN project experts consider to be the right approach with regard to the 
competences of nuclear regulators. 
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  ANNEX V
GOOD PRACTICES IN THE RECRUITMENT AND ON-BOARDING OF NEW 

STAFF TO THE REGULATORY BODY 

V-1. MEXICO — GOOD PRACTICE: RECRUITMENT AND ON-BOARDING AT THE 
NATIONAL COMMISSION FOR NUCLEAR SAFETY AND SAFEGUARDS 

V-1.1. Recruitment 

The National Commission for Nuclear Safety and Safeguards (CNSNS) recruits technical 
staff in accordance with the provisions of the law on the professional career service of the 
Federal Public Administration, and in line with the following: 

(a) The selection process is guided by the principles of equal opportunities, 
transparency and achievement recognition; 

(b) The job is advertised nationally in three different places: the CNSNS website, the 
Official Gazette of the Federation and the website www.trabajaen.gob.mx, where 
professional career service jobs are posted, and it is possible to register and follow 
the process; 

(c) Anybody meeting the minimum requirements may enter the competitive process; 
(d) The entry requirements are based on the job description and profile; 
(e) Having supplied the requested documentation, applicants are assessed in their 

technical knowledge related to the job, and take a written examination on two of 
the five managerial competences in Quadrant 4 of the IAEA model, namely 
strategic vision, leadership, results orientation, teamwork and negotiation; 

(f) Experience and achievements are also assessed according to set criteria; 
(g) Anyone that achieves the minimum score stated in the job advertisement is invited 

to interview; 
(h) A number of points are awarded to candidates at each stage, with 100 available in 

total. The successful applicant is the one with the highest point score. 

The immediate supervisor to the position’s incumbent sits on the selection committee 
throughout the process, from the posting of the job advertisement to the selection of the 
successful candidate. (The committee also comprises the head of human resources and a 
representative of the public administration, in this case the internal comptroller.) 

Reference: Regulations of the law on the professional career service of the Federal Public 
Administration. 

V-1.2. On-boarding 

On-boarding or induction, as it is known in the professional career service system, is 
supported by training activities that last a total of 20 to 30 hours and cover the following 
aspects: 

1) Induction into the Federal Public Administration: 
(a) organizational structure; 
(b) administrative responsibilities of public servants pursuant to the provisions 

of the Political Constitution of the United Mexican States and the relevant 
laws; 

(c) transparency and access to public governmental information, pursuant to the 
legislation in force; 

(d) gender equality; 
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(e) human rights; 
(f) productivity. 

2) Induction into the institution: 
(a) legal status of the institution; 
(b) organizational structure; 
(c) mission, vision, objectives, goals and functions; 
(d) rights and obligations of staff. 

3) Induction into the position: 
(a) organizational structure of the section, and of the other sections with which 

the incumbent has most interaction; 
(b) general objective and goals of the position; 
(c) functions of the incumbent’s administrative unit or section, and the 

corresponding duties; 
(d) place or places where the incumbent’s duties are performed;  
(e) equipment, furniture and other tools or resources used to do the job. 

The induction into the Federal Public Administration and the institution is coordinated by the 
General Directorate for Human Resources in collaboration with the relevant administrative 
units; it is given within the first three months of the public servant’s entry into the position. 

The induction into the position is given by the immediate supervisor, with the assistance of 
the General Directorate for Human Resources, within 15 working days of the public servant’s 
arrival or change of position. 

Reference: General administrative manual for human resources and organization; professional 
career service manual. 

V-2. SPAIN — GOOD PRACTICE: ON-BOARDING PROGRAMME FOR NEW 
TECHNICAL STAFF 

A noteworthy area of activity for capacity building, related to the recruitment of staff to the 
regulatory body, is the useful practice of having an on-boarding (or induction) programme for 
new technical recruits which provides them with the information and knowledge needed for 
their professional development at the organization, in an orderly, systematic and efficient 
manner. 

In this regard, the on-boarding programme for new members of the Nuclear Safety and 
Radiation Protection Corps (the technical workforce at the Nuclear Safety Council (CSN)) has 
been identified as a good practice. The programme is described briefly here. 

The training programme for new members of the CSN’s Nuclear Safety and Radiation 
Protection Corps is part of the general process for recruiting new technical staff to the 
regulatory body. 

This process comprises the following stages: 

1) Recruitment by competitive examination: the tests that comprise the examination 
ensure a minimum scientific and technical basis and a certain homogeneity in the 
knowledge of staff joining the organization, as passing them requires knowledge 
and skills in the following areas:  
• administration and legislation (general and nuclear- and radiation-specific); 
• nuclear physics, technology and safety fundamentals; 
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• radiation physics and radiation protection fundamentals; 
• specialist knowledge of nuclear safety or radiation protection; 
• passing a practical test; 
• English language; 

2) Probationary period: in accordance with the standards of Spain’s General 
Administration, candidates who pass the competitive examination are appointed 
as trainees and must pass a probationary period before being appointed as 
professional staff. The maximum probationary period is six months. The CSN 
uses this period to give the training programme for new members of the Nuclear 
Safety and Radiation Protection Corps, which lasts three to four months. This is a 
generic programme used for all new recruits, irrespective of the position 
subsequently assigned to them within the CSN. It must be complemented with 
initial training specific to the position, which is the responsibility of the supervisor 
and is not governed by regulations; 

3) Actual recruitment to the position as a professional officer. 

The CSN has always conducted training activities for new recruits during the probationary 
period; it is only in recent years, however, that it has developed a systematic on-boarding 
programme. This programme is constantly being updated and improved, but the main features 
remain the same and are summarized below. 

The programme has not been run in the last few years because there have been no new 
recruits. Therefore, any new features will be introduced when it next runs. 

The programme comprises nine modules, given in the following order: 

1) Basic information � familiarization with the organization’s work; 
2) Structure of the CSN � presentation by the heads of the various organizational 

units; 
3) Regulated and unregulated facilities and activities � nuclear facilities; radiation 

facilities; transport; other unregulated facilities, activities, etc.; 
4) Core activities and practices of the regulatory body � assessment; inspection; 

emergency response; 
5) Basic training in specific aspects of radiation protection and nuclear security � 

set of courses selected on the grounds of specific interest or fortuity; 
6) Basic training in specific aspects of nuclear technology and nuclear safety � set 

of courses selected on the grounds of specific interest or fortuity; 
7) Technical visits to facilities of interest (in groups); 
8) Two-week placement at an operating NPP (individually or in pairs) � under the 

supervision of the site inspector; 
9) Assessment and conclusions. 

The bulk of the training is given by CSN staff, but modules 5 and 6 are mostly taught by 
external specialist companies. 

The 2010 programme syllabus is included by way of example. This programme cost 
approximately €72 000 to run. 
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  ANNEX VI
OBJECTIVES AND MAIN TASKS OF THE 28 POSITIONS IN THE CORE 

WORKFORCE 

Determining the competence profile for each position defined in the core workforce requires a 
detailed analysis of the tasks to be carried out by its incumbent. 

The workforce, as set out in Annex III with a view to the technical autonomy of the regulatory 
body, comprises 28 positions, for each of which an objective has been defined and its 
relationship to each stage in the nuclear reactor’s life cycle established. The main tasks of 
each position have also been identified, based on the operating experience of the countries 
participating in the project. 

MAIN TASKS OF REGULATOR POSITION R1 

NPP LICENSING COORDINATOR 

OBJECTIVE: Plan, organize, direct and supervise regulatory activities, such as authorization, assessment, 
inspection and enforcement, related to the NPP; represent the RB before the OO. 

TASK DESCRIPTION 

T1 Draw up proposals for regulatory activities related to authorization, assessment, inspection and 
enforcement at the NPP based on technical reports by specialists. 

T2 Ensure constant monitoring of compliance with regulations and regulatory requirements imposed on 
the NPP. 

T3 Approve and supervise the NPP inspection plan, participating in inspections as appropriate. 

T4 Collaborate in the introduction of new inspection methods, processes or areas. 

T5 Help to define regulatory processes and to devise authorization procedures for complex tasks at the 
NPP. 

T6 Coordinate communication between the NPP and the other units of the RB, and manage the 
information and documentation that the OO submits to the RB. 

T7 Maintain smooth interaction with the NPP counterpart to facilitate the exchange of technical 
information. Coordinate and manage relevant technical meetings between the regulator and NPP 
operator. 

T8 Keep the management system up to date with regard to regulatory activities at the NPP, and propose 
possible improvements. 

T9 Maintain systematic and fluid communication with the NPP site inspectors to remain abreast of 
activities and incidents there, and inform the site inspectors of regulatory activities that might affect 
them directly. 

T10 Keep the RB’s senior management constantly informed of processes under way, outlining needs as 
they arise. 

T11 Coordinate with specific sections of the RB regarding their participation in resolving particular 
situations that might arise, such as legal matters, communication with the public, drafting of reports 
in light of international commitments, etc. 

T12 Help to organize the RB’s emergency response, as the person within the body who knows the NPP 
best. 

T13 Help to draft technical standards, as an expert in regulatory processes. 

T14 Train senior regulatory staff in tasks specific to licensing coordination. Manage his/her own 
continuing education. 

T15 Interact with external technical consultants who are assisting in the NPP licensing and control 
process. 

T16 Participate in teams tasked with assessing the licences of senior operators at the NPP. 
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MAIN TASKS OF REGULATOR POSITION R2 

SENIOR SPECIALIST IN THERMOHYDRAULIC ASSESSMENT 

OBJECTIVE: Perform or supervise independent calculations and conceptual assessments of heat transfer 
processes at the NPP; analyse thermohydraulic/neutronic coupling with fuel, coolant and moderator; perform 
regulatory inspections and audits in his/her area of technical expertise. 

TASK DESCRIPTION 

T1 Use thermohydraulic calculation codes and model the nuclear reactor in order to predict the 
behaviour of physical variables during normal operation, abnormal events and accident situations. 

T2 Perform or coordinate deterministic safety analyses of the NPP during design, construction, 
commissioning and operation, in order to verify compliance with the applicable regulations, based 
on the state of the art in that area. 

T3 Perform or coordinate the independent review of documents submitted by the OO on safety 
significant thermohydraulic aspects, to check that they are complete and appropriate in content, and 
that they comply with the acceptance criteria established through quantitative studies. 

T4 Help to assess the preliminary and final versions of the SAR by checking that the parts related to 
thermohydraulics demonstrate that the NPP’s protection and safety systems are sufficient to keep in 
check any initiating events, including verification of the final status of fission product barriers. 

T5 Perform or participate in analyses of beyond design basis accidents, verifying that all the plant’s 
design capacities were taken into account, including the possible use of safety and non-safety 
systems beyond their original purpose to return the plant to a controlled state and/or mitigate the 
consequences of a severe accident. 

T6 Participate as appropriate in any assessments of procedures for the commissioning and testing of safety 
relevant systems.  

T7 Participate as appropriate in any inspections and audits that fall under regulatory activities related to 
thermohydraulic assessment. 

T8 Perform, participate in, or supervise any independent thermohydraulic assessments in the field of 
probabilistic safety assessment, deterministic analysis of operational and accident transients and 
studies of severe accidents at the NPP, using validated calculation codes. 

T9 Perform or supervise thermohydraulic assessments for relevant incidents, significant deviations 
from the reference operating conditions and requests for changes to safety-related documentation. 

T10 Help to draft regulatory standards pertaining to thermohydraulics. 
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MAIN TASKS OF REGULATOR POSITION R3 

SENIOR SPECIALIST IN NEUTRONIC ASSESSMENT 

OBJECTIVE: Perform or supervise independent calculations and conceptual assessments of core physics; 
analyse thermohydraulic/neutronic coupling with fuel, and criticality; perform regulatory inspections and 
audits in his/her area of technical expertise. 

TASK DESCRIPTION 

T1 Understand and use neutronic calculation codes and model the core for use in the code, in order to 
simulate the behaviour of physical variables in the reactor core. 

T2 With the help of RB specialists and/or external consultants, assess safety significant aspects of core 
physics during the design, construction, commissioning and operation stages, in order to verify 
compliance with the applicable regulations, based on the state of the art in that area. 

T3 Perform or coordinate the independent review of documents submitted by the OO on safety 
significant aspects of core physics, to check that they are complete and appropriate in content, and 
that they comply with the established acceptance criteria. 

T4 Help to assess the preliminary and final versions of the SAR by checking that the parts related to 
core physics demonstrate reasonably that the NPP can be operated safely. 

T5 Assess the core physics-related procedures established by the OO for the commissioning and 
operation of the NPP. 

T6 Perform any inspections and audits that fall under regulatory activities related to NPP core physics 
assessment. 

T7 Perform or supervise any neutronic assessments in the field of probabilistic safety assessment, 
deterministic analysis of operational and accident transients and studies of severe accidents at the 
NPP. 

T8 Perform or supervise neutronic assessments for relevant incidents, significant deviations from the 
reference operating conditions and requests for changes to core physics-related documentation, 
collaborating as necessary with sections responsible for communication with international 
organizations. 

T9 Perform or supervise independent calculations and/or conceptual assessments to verify that the fuel 
stores at the NPP are adequately subcritical. 

T10 Perform or supervise independent calculations and/or conceptual assessments to assess the 
radioactive inventory of the core and spent fuel ponds at the NPP. 

T11 Help to draft technical standards, as an expert in core physics. 

T12 Train new regulatory body staff who will participate in NPP core physics assessments. 
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MAIN TASKS OF REGULATOR POSITION R4 

SENIOR SPECIALIST IN NATURAL AND HUMAN-INDUCED EVENT ANALYSIS 

OBJECTIVE: Represent the RB before institutions specializing in natural and human-induced event analysis 
and control. Coordinate the work of RB specialists and/or external consultants in this area. 

TASK DESCRIPTION 

T1 With the help of RB specialists and/or external consultants, coordinate the assessment of the site 
study on features of the site that might be significant to NPP safety in relation to natural and human-
induced external events. 

T2 Verify the assessment of extremes in meteorological variables and exceptional meteorological 
phenomena at the site, along with meteorological and climatic characteristics of the surrounding 
region, including the likelihood of lightning at the site, and of tornadoes in the region. 

T3 Verify the probability assessment of flooding in the region owing to one or more natural causes, 
such as precipitation run-off or melting of snow, high tide, high water levels following storms, wind 
waves, waves generated by earthquakes and other geological phenomena, as well as flooding and 
waves caused by the failure of water control structures. 

T4 Coordinate the assessment of the region’s seismotectonic characteristics and the conditions specific 
to the site, and the selection of seismic levels SL-1 and SL-2 to ensure that: the safety level of the 
NPP would not deteriorate significantly in the event of an SL-1 earthquake and normal operation 
could be resumed following a proper inspection; and, in the event of an SL-2 earthquake, the key 
safety structures, systems and components would ensure that the reactor was shut down and the 
residual heat removed in the required time frame. 

T5 Coordinate the assessment of the geotechnical characteristics of the subsoil and the site’s soil 
profile. Check the assessment of foundation material stability under static and seismic loads. 

T6 Coordinate the probability assessment of surface faults at the site and, if there are surface or capable 
faults, whether they might cause significant relative displacement at the ground surface or near it. 

T7 Coordinate the probability assessment of slope instability, and of subsidence or uplift of the site and 
its surrounding area. Verify the probability assessment of subsoil liquefaction at the site, using site-
specific ground motion values and parameters. 

T8 Verify the probability assessment of an aviation accident at the site, including the effects of the 
impact, and of possible fires and explosions, taking into account present and future features of air 
traffic and aircraft. 

T9 Perform inspections of NPP construction when technical solutions are being implemented to protect 
against natural and human-induced events. 

T10 Keep the analysis and control of natural and human-induced events up to date. Investigate 
significant changes in land use and the expansion of human activities in the region throughout the 
NPP’s lifetime. 

T11 Help to draft technical standards, as an expert in the analysis of external events that might affect 
NPP safety. 

T12 Train senior regulatory staff in tasks specific to the assessment of natural and human-induced 
events. 
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MAIN TASKS OF REGULATOR POSITION R5 

SENIOR SPECIALIST IN NUCLEAR SAFETY 

OBJECTIVE: Check safety aspects of the NPP site; coordinate the assessment of the preliminary and final 
versions of the SAR and supervise the assessment of chapters by safety system inspectors and assessors in 
his/her area of technical expertise; coordinate regulatory inspections and audits; act in place of R1 when 
he/she is absent. 

TASK DESCRIPTION 

T1 Check site safety aspects such as heat dissipation capacity, external supply of electricity and 
viability of intervention in an emergency. 

T2 Organize and coordinate the performance of inspections of regulatory relevance during the 
construction and assembly or commissioning of systems and equipment, participating in the 
scheduling of inspections and planning the availability of suitable staff, whether in-house or 
external. 

T3 Establish an appropriate classification system for documents produced during engineering 
assessments and inspections, and any other relevant documents produced by the facility, so that they 
might be traceable and available as a resource in making regulatory decisions, but the confidentiality 
of classified information is maintained. 

T4 Coordinate the review and assessment of the SAR at each stage, by checking that it reasonably 
demonstrates the sufficiency of the reactor’s structures, systems and components to protect staff, the 
public and the environment against ionizing radiation in all reactor operating modes and in accident 
conditions. The team will perform the task itself or with the assistance of external experts unaffiliated 
with the OO. 

T5 Identify and evaluate the safety impact of anything detected during assessments and inspections, and 
issue the relevant reports. 

T6 Help to organize the RB’s emergency response, as a specialist in his/her area of expertise. 

T7 Act as a qualified representative of the RB in exchanges with external technical consultants 
involved in the assessment process. 

T8 Investigate, or collaborate in the investigation of, events with a safety impact in his/her specific 
technical area. 

T9 Investigate, or collaborate in the investigation of, events at the facility which are considered to have 
a safety impact and, if there is indication of a violation, document the investigation, identifying and 
assessing any findings and violations that could give rise to enforcement actions. 

T10 Coordinate or lead technical assessment teams in his/her area of technical expertise. 

T11 Act in place of the NPP licensing coordinator in his/her absence. 

T12 Help to draft technical standards, as an expert in engineering assessments and inspections. 

T13 Train senior regulatory staff in tasks specific to the coordination of engineering inspections. 
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MAIN TASKS OF REGULATOR POSITION R6 

SENIOR SPECIALIST IN RADIATION PROTECTION 

OBJECTIVE: Perform independent calculations and conceptual assessments of the radiation protection of 
workers and the public; perform regulatory inspections and audits in his/her area of technical expertise. 

TASK DESCRIPTION 

T1 With the help of RB specialists and/or external consultants, assess radiation protection at the NPP 
during the design, construction, commissioning, operation and decommissioning stages, in order to 
verify compliance with the applicable regulations, based on the state of the art in that area. 

T2 Perform or coordinate the independent review of documents submitted by the licensee on radiation 
protection at the NPP, to check that they are complete and appropriate in content, and that they 
comply with established acceptance criteria. 

T3 Help to assess the preliminary and final versions of the SAR, by checking that it reasonably 
demonstrates the sufficiency of the NPP’s structures, systems and components to protect staff, the 
public and the environment against ionizing radiation in all reactor operating modes and in accident 
conditions. 

T4 Perform any inspections and audits that fall under regulatory activities to assess radiation protection 
at the NPP. 

T5 Assess the NPP’s radiation protection programme, checking that in all operating situations, the doses 
caused by exposure to ionizing radiation or radioactive emissions from the nuclear reactor are kept 
below the prescribed limits and as low as reasonably achievable (ALARA). 

T6 Assess the licensee’s occupational radiation protection procedures during nuclear reactor 
commissioning, operation and decommissioning. 

T7 Assess the programme for monitoring the environment immediately surrounding the NPP, which the 
OO follows to ensure compliance with the limits established for radioactive releases into the 
environment. Assess procedures for the monitoring and control of liquid and gaseous radioactive 
effluent discharge. 

T8 Set the scope and content of the radiological environmental impact assessment for the region in all 
reactor operating modes and in accident conditions, as part of the environmental impact assessment 
undertaken in collaboration with other competent authorities. 

T9 Evaluate the radiological environmental impact assessment and advise on related regulatory actions. 

T10 Take the evaluation outcomes of any relevant internal events, performance indicators and operating 
experience, and use them to improve radiation protection at the NPP. 

T11 Help to draft technical standards and guidance documents, as a radiation protection expert. 

T12 Train new RB staff who will participate in public and occupational radiation protection assessments. 
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MAIN TASKS OF REGULATOR POSITION R7 

SENIOR SPECIALIST IN PHYSICAL PROTECTION 

OBJECTIVE: Analyse intrusion scenarios and develop technical solutions for their prevention; perform 
regulatory inspections and audits in his/her area of technical expertise.  

TASK DESCRIPTION 

T1 Coordinate activities to be carried out in collaboration with national intelligence gathering 
institutions to define the design basis threat for the NPP. 

T2 Check the viability of the site for installing a physical protection system, and the assessment of site 
characteristics used to establish the design basis threat. 

T3 Check the assessment of the facility’s characteristics used to design the physical protection system, 
ensuring that no measures are detrimental to nuclear and radiation safety. 

T4 Check that the passive components of the physical protection system include deterrents, obstructions 
of access and means of delaying the entry and escape of intruders. 

T5 Check that the active components of the physical protection system include perimeter surveillance, 
devices for the early detection and warning of attempted intrusion, activation of barriers impeding 
entry to places of interest, and means of prompt communication with response forces. 

T6 Check that the information contained in the physical protection system, including its specifications, is 
covered by an appropriate classification system, and ensure that this is respected by the OO and the 
RB. 

T7 Assess the physical protection measures envisaged for the domestic transport, import and export of 
fresh or spent nuclear fuel. 

T8 Implement a regular inspection programme to verify compliance with the physical protection 
conditions established in the licence in force, throughout the NPP’s lifetime. 

T9 Check the periodic updates to the NPP’s design basis threat and any revisions to the physical 
protection system that are deemed necessary. 

T10 Assess the physical protection measures envisaged in the facility’s decommissioning and 
dismantling programme, ensuring that no physical protection measure is detrimental to radiation 
safety. 

T11 Coordinate and participate in the drafting of physical protection standards, as an expert in the field. 

T12 Train senior regulatory staff in tasks specific to the assessment of the physical protection of the 
NPP. 
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MAIN TASKS OF REGULATOR POSITION R8 

ASSESSOR/AUDITOR OF THE LICENSEE’S QUALITY MANAGEMENT SYSTEM 

OBJECTIVE: Assess the licensee’s quality management system and audit its application at all stages in the 
NPP’s life cycle. 

TASK DESCRIPTION 

T1 Assess the quality management system proposed by the licensee for the various stages in the NPP’s 
life cycle, and interact with the licensee until all the criteria established in the applicable standards 
have been met. 

T2 Convene specialists in the required technical disciplines to audit the effective application of the 
quality management system to specific areas of the site assessment, construction and assembly, 
commissioning, operation and decommissioning of the NPP. 

T3 Participate in audits of the licensee’s quality management system as part of the regulatory control 
and assessment of the NPP and its technical support organizations. 

T4 Identify and assess the safety impact of anything detected during audits of the licensee’s quality 
management system, and issue the relevant reports. Monitor the actions taken by the licensee in the 
event of non-compliance, and any corrective and preventive actions. 

T5 Check that the licensee is monitoring the main contractor’s proper application of the NPP’s quality 
management system during construction and commissioning. 

T6 Contribute to the quality management of the NPP licensing process (planning, implementation, 
control and improvement), thus allowing all stakeholders to help achieve the objectives in terms of 
safety, quality and continuous improvement. 

T7 Contribute to the drafting and periodic review of the quality management system documents used in 
the licensing process to facilitate its implementation and management. 

T8 Promote safety culture among stakeholders in the licensing process, so that all safety-related tasks 
are performed in accordance with the state of the art, with due consideration, full knowledge of the 
facts, good judgement and a sense of responsibility. 

T9 Plan and conduct training activities to develop regulatory competences in the assessment of 
integrated quality management systems. 

T10 Train new RB personnel who will participate in the assessment/audit of the licensee’s quality 
management system. 
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MAIN TASKS OF REGULATOR POSITION R9 

ASSESSOR/INSPECTOR OF CIVIL AND MECHANICAL STRUCTURE SAFETY 

OBJECTIVE: Perform independent calculations and conceptual assessments of civil and mechanical 
structure safety; perform regulatory inspections and audits in his/her area of technical expertise. 

TASK DESCRIPTION 

T1 Verify, or supervise the verification of, assessments of civil and mechanical structure safety at the 
various stages in the NPP’s life cycle, including the ageing and maintenance management of such 
systems during operation. 

T2 Help to assess the preliminary and final versions of the SAR by checking that the parts related to 
civil and mechanical structures demonstrate reasonably the safety of the NPP. 

T3 Assess the OO’s procedures for the manufacture and assembly of safety-related civil and 
mechanical structures during NPP construction. 

T4 Coordinate or lead technical assessment teams in his/her area of technical expertise. 

T5 Perform inspections and audits of the NPP’s civil and mechanical structures, as part of both the 
assessment and the monitoring and control of the NPP or its support organizations. 

T6 Identify and evaluate the safety impact of anything detected during assessments and inspections, and 
issue the relevant reports. 

T7 Investigate, or collaborate in the investigation of, events with a safety impact, and help to assess and 
follow up on proposals to modify or change safety significant civil and mechanical structures, or to 
modify the associated documentation. 

T8 Act as a qualified representative of the RB in exchanges with external technical consultants 
involved in the assessment of civil and mechanical structure safety. 

T9 Help to organize the RB’s emergency response, as a specialist in his/her area of expertise. 

T10 Help to draft technical standards, as a specialist in his/her area of expertise. 

T11 Train new RB staff who will participate in the assessment of the NPP’s civil and mechanical 
structure safety. Manage his/her own continuing education. 

T12 Represent the RB at technical events in his/her area of expertise. 

T13 Participate in teams tasked with assessing the licences of the NPP’s operating personnel. 
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MAIN TASKS OF REGULATOR POSITION R10 

ASSESSOR/INSPECTOR OF MECHANICAL SYSTEM SAFETY 

OBJECTIVE: Perform independent calculations and conceptual assessments of mechanical system safety; 
perform regulatory inspections and audits in his/her area of technical expertise. 

TASK DESCRIPTION 

T1 Verify, or supervise the verification of, assessments of mechanical system safety at the various 
stages in the NPP’s life cycle, including the reliability analyses of mechanical systems and the 
ageing and maintenance management of such systems during operation. 

T2 Help to assess the preliminary and final versions of the SAR by checking that the parts related to 
mechanical systems demonstrate reasonably the safety of the NPP. 

T3 Assess the OO’s procedures for the manufacture, assembly and operation of safety-related 
mechanical systems during NPP construction, commissioning and operation. 

T4 Coordinate or lead technical assessment teams in his/her area of technical expertise. 

T5 Perform regulatory inspections and audits of the NPP’s mechanical systems, as part of both the 
assessment and the monitoring and control of the NPP or its support organizations. 

T6 Identify and evaluate the safety impact of anything detected during assessments and inspections, and 
issue the relevant reports. 

T7 Investigate, or collaborate in the investigation of, events with a safety impact, and help to assess and 
follow up on proposals to modify or change components of safety significant mechanical systems, 
or to modify the associated documentation. 

T8 Act as a qualified representative of the RB in exchanges with external technical consultants 
involved in the assessment of mechanical system safety. 

T9 Help to organize the RB’s emergency response, as a specialist in his/her area of expertise. 

T10 Help to draft technical standards, as a specialist in his/her area of expertise. 

T11 Train new RB staff who will participate in the assessment of the NPP’s mechanical system safety. 
Manage his/her own continuing education. 

T12 Represent the RB at technical events in his/her area of expertise. 

T13 Participate in teams tasked with assessing the licences of the NPP’s operating personnel. 
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MAIN TASKS OF REGULATOR POSITION R11 

ASSESSOR/INSPECTOR OF ELECTRICAL SYSTEM SAFETY 

OBJECTIVE: Perform independent calculations and conceptual assessments of electrical system safety; 
perform regulatory inspections and audits in his/her area of technical expertise. 

TASK DESCRIPTION 

T1 Perform or supervise assessments of electrical system safety at the various stages in an NPP’s life 
cycle, including reliability analyses of electrical systems and the ageing and maintenance 
management of such systems during operation. 

T2 Help to assess the preliminary and final drafts of the SAR by checking that the parts related to 
electrical systems demonstrate reasonably the safety of the NPP. 

T3 Assess the OO’s procedures for the manufacture, assembly and operation of safety-related electrical 
systems during NPP construction, commissioning and operation. 

T4 Coordinate or lead technical assessment teams in his/her area of technical expertise. 

T5 Perform inspections and audits of the NPP’s electrical systems, as part of both the assessment and 
the monitoring and control of the NPP or its support organizations. 

T6 Identify and evaluate the safety impact of anything detected during assessments and inspections, and 
issue the relevant reports. 

T7 Investigate, or collaborate in the investigation of, events with a safety impact, and help to assess and 
follow up on proposals to modify or change safety significant electrical system components, or to 
modify the associated documentation. 

T8 Act as a qualified representative of the RB in exchanges with external technical consultants 
involved in the assessment of electrical system safety. 

T9 Help to organize the RB’s emergency response, as a specialist in his/her area of expertise. 

T10 Help to draft technical standards, as a specialist in his/her area of expertise. 

T11 Train new RB staff who will participate in the assessment of the NPP’s electrical system safety. 
Manage his/her own continuing education. 

T12 Represent the RB at technical events in his/her area of expertise. 

T13 Participate in teams tasked with assessing the licences of the NPP’s operating personnel. 

  



 

86 

MAIN TASKS OF REGULATOR POSITION R12 

ASSESSOR/INSPECTOR OF REACTOR INSTRUMENTATION AND CONTROL SAFETY 

OBJECTIVE: Perform independent calculations and conceptual assessments of instrumentation and control 
system safety; perform regulatory inspections and audits in his/her area of technical expertise. 

TASK DESCRIPTION 

T1 Perform or supervise assessments of reactor instrumentation and control safety at the various stages 
in the NPP’s life cycle, including reliability analyses of the reactor protection system and the ageing 
and maintenance management of electronic systems during operation. 

T2 Help to assess the preliminary and final versions of the SAR by checking that the parts related to 
reactor instrumentation and control demonstrate reasonably the safety of the NPP. 

T3 Assess the OO’s procedures for the manufacture, assembly and operation of reactor instrumentation 
and control during NPP construction, commissioning and operation. 

T4 Coordinate or lead technical assessment teams in his/her area of technical expertise. 

T5 Perform regulatory inspections and audits of reactor instrumentation and control, as part of both the 
assessment and the monitoring and control of the NPP or its support organizations. 

T6 Identify and evaluate the safety impact of anything detected during assessments and inspections, and 
issue the relevant reports. 

T7 Investigate, or collaborate in the investigation of, events with a safety impact, and help to assess and 
follow up on proposals to modify or change reactor instrumentation and control, or to modify the 
associated documentation. 

T8 Act as a qualified representative of the RB in exchanges with external technical consultants 
involved in the assessment of reactor instrumentation and control safety. 

T9 Help to organize the RB’s emergency response, as a specialist in his/her area of expertise. 

T10 Help to draft technical standards, as a specialist in his/her area of expertise. 

T11 Train new RB staff who will participate in the assessment of reactor instrumentation and control 
safety. Manage his/her own continuing education. 

T12 Represent the RB at technical events in his/her area of expertise. 

T13 Participate in teams tasked with assessing the licences of the NPP’s operating personnel. 
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MAIN TASKS OF REGULATOR POSITION R13 

ASSESSOR/INSPECTOR OF SAFETY SYSTEMS  

OBJECTIVE: Perform independent calculations and conceptual safety assessments of safety systems from a 
functional and integrated point of view; perform regulatory inspections and audits in his/her area of technical 
expertise. 

TASK DESCRIPTION 

T1 Verify, or supervise the verification of, safety assessments of safety systems at the various stages in 
an NPP’s life cycle, including reliability analyses of safety systems and the ageing and maintenance 
management of such systems during operation. 

T2 Help to assess the preliminary and final versions of the SAR by checking that the parts related to 
safety systems demonstrate reasonably the safety of the NPP. 

T3 Assess the licensee’s procedures for the manufacture, assembly and operation of safety systems 
during the construction, commissioning and operation of the NPP. 

T4 Assess the aspects of plant operation that have a safety impact, including the operating procedures 
under normal and abnormal conditions and in emergency situations. 

T5 Coordinate or lead technical assessment teams in his/her area of technical expertise. 

T6 Perform inspections and audits of the NPP’s safety systems, as part of both the assessment and the 
monitoring and control of the NPP or its support organizations. 

T7 Identify and evaluate the safety impact of anything detected during assessments and inspections, and 
issue the relevant reports. 

T8 Investigate, or collaborate in the investigation of, events with a safety impact, and help to assess and 
follow up on proposals to modify or change safety systems, or to modify the associated 
documentation. 

T9 Act as a qualified representative of the RB in exchanges with external technical consultants 
involved in the assessment of safety systems. 

T10 Help to organize the RB’s emergency response, as a specialist in his/her area of expertise. 

T11 Help to draft technical standards, as a specialist in his/her area of expertise. 

T12 Train new RB staff who will participate in the assessment of the NPP’s safety systems. Manage 
his/her own continuing education. 

T12 Represent the RB at technical events in his/her area of expertise. 

T13 Participate in teams tasked with assessing the licences of the NPP’s operating personnel. 
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MAIN TASKS OF REGULATOR POSITION R14 

ASSESSOR/INSPECTOR FOR INTERNAL FLOODING AND FIRES 

OBJECTIVE: Perform independent calculations and conceptual assessments of the internal flooding and fire 
risk and develop technical solutions for its prevention; perform regulatory inspections and audits in his/her 
area of technical expertise. 

TASK DESCRIPTION 

T1 Verify, or supervise the verification, that the NPP’s fire protection programme demonstrates that the 
fire safety objectives have been met, the designs of active and passive fire protection systems are 
appropriate, and the administrative controls are properly implemented. 

T2 Help to assess the preliminary and final versions of the SAR by checking that the parts related to 
active and passive fire protection systems demonstrate reasonably the safety of the NPP. 

T3 Assess the licensee’s maintenance, inspection and testing procedures under the NPP’s fire protection 
system, and the compensatory measures in case the protection system is degraded or unavailable, 
including contingency plans. 

T4 Verify, or supervise the verification, that the NPP’s internal flooding protection manual 
demonstrates that the safety objectives related to internal flooding have been met, that the elements 
constituting a barrier or impediment to the onset or exacerbation of flooding adequately serve their 
purpose, and that the administrative controls are properly implemented. 

T5 Help to assess the preliminary and final versions of the SAR by checking that the parts related to 
internal flooding protection demonstrate reasonably the safety of the NPP. 

T6 Assess the licensee’s maintenance, inspection and testing procedures contained in the NPP’s 
internal flooding protection manual, the compensatory measures in case the protection system is 
degraded or unavailable, and the contingency plans. 

T7 Coordinate or lead technical assessment teams in his/her area of technical expertise. 

T8 Perform inspections of zones that may be at high risk of fire, in order to check the licensee’s control 
over fixed and mobile fire sources and combustible materials, and over the maintenance of installed 
passive protection systems, fire barriers and fire protection systems. 

T9 Perform inspections of internal flooding protection measures, in order to check that the procedures 
and equipment used for the detection and mitigation of possible internal flooding are consistent with 
the flooding risk analysis and design requirements. 

T10 Identify and evaluate the safety impact of anything detected during assessments and inspections, and 
issue the relevant reports. 

T11 Investigate, or collaborate in the investigation of, events with a safety impact, and help to assess and 
follow up on proposals to modify or change fire protection systems or components of flooding 
protection systems, or to modify the associated documentation. 

T12 Act as a qualified representative of the RB in exchanges with external technical consultants 
involved in the fire or internal flooding risk assessment process. 

T13 Help to organize the RB’s emergency response, as a specialist in his/her area of expertise. 

T14 Help to draft technical standards, as a specialist in his/her area of expertise. 

T15 Train new RB staff who will participate in the risk assessment of fire or internal flooding at the 
NPP. Manage his/her own continuing education. 

T16 Represent the RB at technical events in his/her area of expertise. 

T17 Participate in teams tasked with assessing the licences of the NPP’s operating personnel. 

  



 

89 

MAIN TASKS OF REGULATOR POSITION R15 

SITE COORDINATOR FOR ENGINEERING INSPECTIONS AND ASSESSMENTS 

OBJECTIVE: Organize and coordinate regulatory inspections and assessments to confirm that the civil 
construction and assembly of equipment, components and systems comply with applicable industrial 
standards; determine what needs to be inspected, and when, to verify compliance with the current licence. 

TASK DESCRIPTION 

T1 Organize and coordinate any regulatory inspections that need to be carried out during construction 
and assembly work or system and equipment commissioning, participating in the scheduling of 
inspections and planning the availability of suitable staff, whether in-house or external. 

T2 With the help of RB specialists and/or external consultants, analyse and assess safety significant 
aspects of civil, mechanical, materials, chemical, electrical and I&C engineering during NPP 
construction and commissioning, in order to verify compliance with the applicable regulations and 
with the state of the art in that area. 

T3 Check that the industrial standards are being correctly applied to the construction and assembly of 
NPP equipment and systems. 

T4 Ensure continuous monitoring of compliance with the respective licence during construction and 
commissioning, managing any necessary enforcement actions in the event of non-compliance. 

T5 Maintain smooth interaction with the OO counterpart to facilitate the exchange of technical 
information. Coordinate and manage relevant technical meetings between the regulator and the 
entity being regulated. 

T6 Keep the management system up to date with regard to regulatory activities at the NPP, and propose 
possible improvements. 

T7 Keep the RB’s management constantly informed of processes under way, outlining needs as they 
arise. 

T8 Coordinate communication between the OO and the other organizational units of the RB, and 
manage the information and documentation that the OO sends to the RB. 

T9 Coordinate with specific sections of the RB regarding their participation in resolving particular 
situations that might arise, such as legal matters, communication with the public, etc. 

T10 Manage the issuance of regulatory requirements that might arise as a result of inspections. 

T11 Coordinate the RB’s review and acceptance of preliminary testing and commissioning programmes, 
and of the organization tasked with implementing these programmes. 

T12 Once the preliminary testing and commissioning programmes and the organization proposed to 
implement them have been accepted, recommend the issuance of a commissioning licence 
stipulating the conditions for loading the nuclear fuel and moderator and for power ramping to 
nominal capacity. 

T13 Establish an appropriate classification system for documents produced during engineering 
assessments and inspections, and any other relevant documents produced by the facility, so that they 
might be traceable and available as a resource in making regulatory decisions, but the 
confidentiality of classified information is maintained. 

T14 In agreement with other sections of the RB, recommend the issuance of the operating licence once 
the conclusion has been drawn, based on construction and commissioning inspections and 
commissioning results, that the NPP will operate safely. 

T15 Help to draft technical standards, as an expert in engineering inspections and assessments. 

T16 Train senior regulatory staff in tasks specific to the coordination of engineering inspections. 
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MAIN TASKS OF REGULATOR POSITION R16 

INSPECTOR OF MECHANICAL SYSTEM CONSTRUCTION, ASSEMBLY AND 
COMMISSIONING 

OBJECTIVE: Analyse documentation and industrial standards applicable to the construction, assembly and 
commissioning of mechanical systems; perform regulatory inspections and audits in his/her area of technical 
expertise. 

TASK DESCRIPTION 

T1 During NPP construction and commissioning, analyse and assess the mechanical engineering 
aspects in safety-related systems, in order to verify compliance with the applicable regulations and 
with the state of the art in that area. 

T2 Analyse the industrial standards applied by the OO to the construction, assembly and 
commissioning of the NPP’s safety-related mechanical systems. 

T3 Continuously monitor compliance with the respective licence during construction and 
commissioning, recommending any necessary enforcement actions in the event of non-compliance. 

T4 Perform inspections during the construction and assembly of mechanical systems, equipment and 
components, checking that the as-built isometric drawings correspond to what is actually built or 
assembled. 

T5 Analyse the OO’s procedures for the construction, assembly and commissioning of mechanical 
systems, equipment and components, with a view to planning inspections to check that the 
procedures are being properly followed. 

T6 Check the mechanical aspects of fluid transport system lines, reviewing their layout in the plant, 
supports, fastenings, engineering changes, etc. 

T7 Check the structural integrity of the main safety-related pipelines and components (pressure vessel, 
main coolant line, steam generators, etc.) 

T8 Compile and keep a record of documentation on the reactor pressure vessel manufacturing process. 

T9 Act as a qualified representative of the RB in exchanges with external technical consultants 
involved in the construction, assembly and commissioning of the NPP’s safety-related mechanical 
systems. 

T10 Maintain a system of recording assessments and inspections, in line with the NPP’s regulatory 
activity management system. 

T11 Train junior staff in tasks specific to the assessment and inspection of mechanical systems. Manage 
his/her own continuing education. 
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MAIN TASKS OF REGULATOR POSITION R17 

INSPECTOR OF ELECTRICAL SYSTEM CONSTRUCTION, ASSEMBLY AND 
COMMISSIONING 

OBJECTIVE: Analyse documentation and industrial standards applicable to the construction, assembly and 
commissioning of electrical systems; perform regulatory inspections and audits in his/her area of technical 
expertise. 

TASK DESCRIPTION 

T1 During NPP construction and commissioning, analyse and assess the electrical engineering aspects 
in safety-related systems, in order to verify compliance with the applicable regulations and with the 
state of the art in that area. 

T2 Analyse the industrial standards applied by the OO during the construction, assembly and 
commissioning of the NPP’s safety-related electrical systems. 

T3 Continuously monitor compliance with the respective licence during construction and 
commissioning, recommending any necessary enforcement actions in the event of non-compliance. 

T4 Perform inspections during the construction and assembly of electrical systems, equipment and 
components, checking that the as-built isometric drawings correspond to what is actually built or 
assembled. 

T5 Analyse the OO’s procedures for the construction, assembly and commissioning of electrical 
systems, equipment and components, with a view to planning inspections to check that the 
procedures are being properly followed. 

T6 Act as a qualified representative of the RB in exchanges with external technical consultants 
involved in the construction, assembly and commissioning of the NPP’s safety-related electrical 
systems. 

T7 Maintain a system of recording assessments and inspections, in line with the NPP’s regulatory 
activity management system. 

T8 Train junior staff in tasks specific to the assessment and inspection of electrical systems. Manage 
his/her own continuing education. 
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MAIN TASKS OF REGULATOR POSITION R18 

INSPECTOR OF INSTRUMENTATION AND CONTROL SYSTEM CONSTRUCTION, ASSEMBLY 
AND COMMISSIONING 

OBJECTIVE: Analyse documentation and industrial standards applicable to the construction, assembly and 
commissioning of instrumentation and control systems; perform regulatory inspections and audits in his/her 
area of technical expertise. 

TASK DESCRIPTION 

T1 During NPP construction and commissioning, analyse and assess the electronic engineering aspects 
in safety-related systems, in order to verify compliance with the applicable regulations and with the 
state of the art in that area. 

T2 Analyse the industrial standards applied by the OO during the construction, assembly and 
commissioning of the NPP’s safety-related instrumentation and control systems. 

T3 Continuously monitor compliance with the respective licence during construction and 
commissioning, recommending any necessary enforcement actions in the event of non-compliance. 

T4 Perform inspections during the construction and assembly of instrumentation and control systems, 
equipment and components, checking that the as-built isometric drawings correspond to what is 
actually built or assembled. 

T5 Analyse the OO’s procedures for the construction, assembly and commissioning of instrumentation 
and control systems, equipment and components, with a view to planning inspections to check that 
the procedures are being properly followed. 

T6 Act as a qualified representative of the RB in exchanges with external technical consultants 
involved in the construction, assembly and commissioning of the NPP’s safety-related 
instrumentation and control systems. 

T7 Maintain a system of recording assessments and inspections, in line with the NPP’s regulatory 
activity management system. 

T8 Train junior staff in tasks specific to the assessment and inspection of instrumentation and control 
systems. Manage his/her own continuing education. 
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MAIN TASKS OF REGULATOR POSITION R19 

INSPECTOR OF THE MAIN CONTRACTOR’S QUALITY MANAGEMENT SYSTEM 

OBJECTIVE: Assess the quality management system of the main contractor; inspect and audit its 
application on site. 

TASK DESCRIPTION 

T1 Assess the quality systems of the main contractor and subcontractors for NPP construction and 
commissioning, in order to check that they are consistent with the licensee’s quality system 
accepted by the RB, and with the commitment to continuous quality improvement. 

T2 Inspect the effective application of the main contractor’s quality management system, checking that 
all processes are subject to control using procedures, instructions, plans or other appropriate means 
to assure quality outcomes, and that these processes are implemented by trained and qualified staff 
that clearly understand the safety consequences of their activities. 

T3 Monitor any safety-related item, service or process that does not comply with the established 
requirements. Check that the causes of actual and potential non-compliance are determined, and 
that the appropriate corrective and preventive actions are taken. 

T4 Convene specialists in the required technical disciplines to check that the main contractor’s quality 
management system is being applied effectively to specific areas of NPP construction, assembly 
and commissioning. 

T5 Perform audits of the main contractor’s quality management system. Participate in the NPP 
regulatory control and assessment processes. 

T6 Identify and assess the safety impact of anything detected during audits of the main contractor’s 
quality management system, and issue the relevant reports. Follow up on actions taken by the main 
contractor in the event of non-compliance, and on preventive and corrective actions. 

T7 Check that the licensee is monitoring the main contractor with regard to the proper application of 
the NPP’s quality management system during construction and commissioning. 

T8 Establish and maintain a system for archiving documents produced in relation to the assessment and 
inspection of the main contractor’s quality management system, ensuring the traceability of the 
documents so that they can be used to support regulatory documentation. 

T9 Train new RB staff who will participate in the assessment and inspection of the main contractor’s 
quality management system. Manage his/her own continuing education. 
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MAIN TASKS OF REGULATOR POSITION R20 

SENIOR SPECIALIST IN PROBABILISTIC SAFETY ASSESSMENT 

OBJECTIVE: Perform or supervise probabilistic safety assessments, taking into consideration aspects related 
to the operation, maintenance management and periodic testing of safety systems; perform regulatory 
inspections and audits in his/her area of technical expertise. 

TASK DESCRIPTION 

T1 Assess the documents produced by the OO in relation to Level 1, 2 and 3 probabilistic safety 
assessment (PSA).  

T2 Review the Level 1 PSA and the interface between levels 1 and 2, checking the modelling of 
accident sequences that lead to core damage and were caused by an initiating event, and also 
checking the faults taken into consideration in safety systems, the combinations of such faults and 
the human errors anticipated in the operating procedures. 

T3 Review the Level 2 PSA and the interface between levels 2 and 3, in order to assess the possible 
accident sequences anticipated by the interface between levels 1 and 2, analysing the modelling of 
physical and chemical processes inside the containment, the progression of accident sequences, 
taking into account possible faults in mitigation systems, and the composition and conditions of the 
resulting source term. 

T4 Review the Level 3 PSA, checking the magnitude and frequency of the radiological environmental 
impact produced by the source term determined in Level 2 and, where appropriate, perform further 
assessments, such as the economic impact of a radioactive release into the environment. 

T5 Check that human activities have been incorporated into the PSAs, assessing the human reliability 
and operating procedure analyses foreseen for maintenance activities and periodic system testing, 
and for emergencies and accident management.  

T6 Check that a balanced design has been achieved so that no particular feature or postulated initiating 
event makes a disproportionately large or significantly uncertain contribution to global risk, and that 
the first two levels of defence in depth are primarily responsible for guaranteeing nuclear safety. 

T7 Identify systems for which design improvements or modifications to operating procedures could 
reduce the  frequency of accident sequences leading to core damage. 

T8 Review the assessment of the probability of core damage state, and the risk assessment of major off-
site releases requiring immediate response, particularly those associated with early containment 
failure. 

T9 Verify the probability assessment and consequences of natural and human-induced external hazards 
related to the features of the NPP site. 

T10 Assess the adequacy of the NPP’s emergency procedures. 

T11 Verify compliance with safety objectives established or recommended for the various PSA levels, 
such as the core damage frequency value for Level 1, taking into account hazards considered during 
the study. 

T12 Assess the nuclear safety impact of any changes to preventive routine testing and the in-service 
inspection programme. 

T13 Assess the nuclear safety impact of temporary changes to safety systems, such as the temporary 
unavailability of redundant trains during operation due to corrective maintenance. 

T14 Train new RB staff who will participate in probabilistic safety assessment. Manage his/her own 
continuing education. 
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MAIN TASKS OF REGULATOR POSITION R21 

SENIOR SPECIALIST IN HUMAN FACTORS ENGINEERING 

OBJECTIVE: Assess human factors in the operational safety of the NPP; perform regulatory inspections and 
audits in his/her area of technical expertise. 

TASK DESCRIPTION 

T1 Verify, or supervise the verification of, the human factors engineering programme to identify, 
monitor and correct human factors before they can negatively affect NPP safety. 

T2 Assess the human factors engineering of the primary and secondary control rooms in relation to the 
man–machine interface and its verification and validation in specific simulators at the NPP. 

T3 Assess and inspect human reliability factors in the development, maintenance and update of the 
NPP’s PSA (in conjunction with the senior specialist in probabilistic safety assessment). 

T4 Perform inspections and audits of the implementation of the human factors engineering programme 
implemented by the licensee to improve human factor-related aspects. 

T5 Investigate, or collaborate in the investigation of, events with a safety impact, and help to assess and 
follow up on proposals to modify or change operating procedures for human factor techniques. 

T6 Assess and inspect the licensee’s training plans in the area of human factors engineering. 

T7 Assess and inspect the use of field simulators to represent the working environment and conditions, 
to teach error prevention skills and techniques. 

T8 Coordinate and participate in the drafting of guidance documents and standards on human factors, 
human reliability and human performance in NPP safety. 

T9 Train new RB staff who will participate in the assessment of the NPP’s human factors engineering 
programme. 

T10 Represent the RB at technical events in his/her area of expertise. 

T11 Participate in teams tasked with assessing the licences of the NPP’s operating personnel. 
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MAIN TASKS OF REGULATOR POSITION R22 

SENIOR SPECIALIST IN ORGANIZATIONAL ASPECTS AND SAFETY CULTURE 

OBJECTIVE: Assess organizational aspects related to NPP operation and the safety culture of the OO, its 
contractors and consultants at all stages, beginning with the commissioning of the NPP; perform regulatory 
inspections and audits in his/her area of technical expertise. 

TASK DESCRIPTION 

T1 Perform or supervise the assessment of the NPP’s management system in terms of organizational 
factors (organization, planning, implementation, assessment and feedback) and the NPP’s safety 
culture. 

T2 Assess and inspect safety assessment and improvement programmes related to organizational 
aspects. 

T3 Assess and inspect changes in the operator’s structure from a point of view of organizational factors 
and change management (justification, assessment and classification of the change according to its 
safety significance and safety assurance upon execution). 

T4 Assess and inspect the programmes to assess and improve the safety culture of staff of the RB and 
the service providers, in order to track their progress and identify areas where improvements should 
be planned. 

T5 Inspect and audit the effective application of safety culture at all stages in the NPP’s life cycle, 
checking that safety significant tasks are performed correctly, with due consideration and full 
knowledge of the facts. 

T6 Check that the licensee’s management promotes a commitment to safety at both the organizational 
and individual level, and that it encourages actions and policies that embody the safety culture. 

T7 Check that the management promotes the continuous improvement of workers through initial 
training, periodic retraining, experience exchange, professional recognition and opportunities for 
career development. 

T8 Help to draft technical standards and guidance documents, as an expert in organizational matters and 
safety culture. 

T9 Train new RB staff who will participate in the evaluation of programmes to assess and improve 
safety in organizational aspects and safety culture. 

T10 Represent the RB at technical events in his/her area of expertise. 

T11 Participate in teams tasked with assessing the licences of the NPP’s operating personnel. 
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MAIN TASKS OF REGULATOR POSITION R23 

SENIOR SPECIALIST IN SEVERE ACCIDENT ANALYSIS 

OBJECTIVE: Assess all actions planned in the event of a beyond design basis accident to prevent the event 
escalating into a severe accident, mitigate its consequences and establish safe and stable conditions in the long 
term; perform regulatory inspections and audits in his/her area of technical expertise. 

TASK DESCRIPTION 

T1 Perform or supervise the assessment of the NPP’s severe accident management programme. Check 
that uncertainties associated with accident progression have been taken into account in the 
application of the defence in depth concept. 

T2 Be able to perform independent assessments using specific calculation codes. Check the justification 
and applicability of the codes selected for analysis. 

T3 Assess and monitor the updating of severe accident management guidelines. 

T4 Review and assess the completeness and quality of the Level 2 PSA studies and check that, in the 
event that the probability of significant core damage and the magnitude of a radioactive release 
following a severe accident do not comply with the regulations in force, severe accident 
management measures are identified and implemented. 

T5 Check the justification and applicability of using a combination of probabilistic methods, 
deterministic methods and proven engineering judgements in the selection and categorization of 
severe accident sequences. 

T6 Check that all the plant’s design capacities, including the possible use of safety systems and non-
safety systems beyond their original purpose, were taken into account to return the plant to a 
controlled state and/or to mitigate the consequences of a severe accident, provided that the ability of 
these systems to operate in the anticipated environmental conditions can be demonstrated.  

T7 Check that possible design or procedural changes that could reduce the probability of severe 
accidents or mitigate their consequences, while ensuring the integrity of containment for the most 
likely accidents, have been assessed and implemented. 

T8 Check that accident management guidelines have been laid down, taking into account representative 
and dominant severe accident scenarios. 

T9 Check that the operating personnel and the team that will apply the severe accident management 
guidelines receive specific training to ensure they are familiar with beyond design basis accident 
phenomenology and with accident management guidelines. 

T10 Train new RB staff who will participate in severe accident analysis. Manage his/her own continuing 
education. 
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MAIN TASKS OF REGULATOR POSITION R24 

SENIOR SPECIALIST IN THE ASSESSMENT OF OPERATORS IN NUCLEAR AND RADIATION 
SAFETY 

OBJECTIVE: Assess training and development programmes proposed by the licensee; organize the teams 
tasked with assessing the licences of operating personnel. 

TASK DESCRIPTION 

T1 Analyse the organizational structure of NPP operations and determine, in collaboration with the 
licensee, which specific functions could have a bearing on the safety of the facility and thus require 
a personnel licence. 

T2 In collaboration with the licensee, determine the competences required for each specific function, 
i.e. the knowledge, skills and attitudes needed for the effective performance of the functions 
associated with the position. 

T3 In collaboration with the licensee, analyse the operator training, development and retraining 
programmes proposed by the NPP for each specific function, and ensure that they meet the RB’s 
criteria. 

T4 In collaboration with the licensee, determine the on-the-job training corresponding to each specific 
function, to be given at the NPP under the supervision and authority of licensed staff. 

T5 Assess and process licence applications. Review licence renewal applications and any available 
information on the applicant’s conduct, and transmit the information to the team tasked with 
assessing operating personnel. 

T6 Convene the operating personnel assessment teams to decide upon the granting or renewal of 
licences for NPP operating personnel. 

T7 Develop testing techniques and mechanisms to assess whether the licence applicants fulfil the 
readiness and experience requirements and conditions needed to perform the functions associated 
with their positions. 

T8 Inform the RB’s management of the results of the technical assessment and whether applicants meet 
the medical fitness requirements, recommending the issuance/renewal of the personnel licence. 

T9 Inform the RB’s management of any violations that could give rise to enforcement actions. 

T10 Update the archive and database with the status of NPP operating personnel licences. 

T11 Coordinate and participate in the drafting of guidance documents and standards on the licensing of 
NPP operating personnel. 

T12 Train senior regulatory staff in tasks specific to the assessment of operators in nuclear and radiation 
safety. 
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MAIN TASKS OF REGULATOR POSITION R25 

SENIOR SPECIALIST IN EMERGENCY PLAN ASSESSMENT 

OBJECTIVE: Assess the NPP’s emergency plan; coordinate regulatory activities related to periodic 
exercises under the plan and provide support to the regulatory body in responding to real emergencies; 
perform regulatory inspections and audits in his/her area of technical expertise. 

TASK DESCRIPTION 

T1 Perform or coordinate the independent review of documentation on the NPP’s internal emergency 
plan to check that it is complete and appropriate in content, and that it complies with the 
established acceptance criteria, and verify the OO’s anticipated role in assisting with external 
protection activities, as set out in the applicable nuclear emergency plan. 

T2 Perform any inspections and audits that fall under regulatory activities to assess the NPP’s internal 
emergency plan. 

T3 Help to prepare national, provincial and municipal nuclear emergency plans, recommending their 
acceptance by the RB’s management. Help to uphold agreements with the organizations involved 
in radiological and nuclear emergency response.  

T4 Perform or supervise the review of procedures for carrying out emergency drills at the NPP. 

T5 Participate in the operational maintenance of emergency preparedness and response infrastructure, 
including communications, the emergency control centre, consequence prediction software, the 
geographic information system and real-time measurement systems. 

T6 Coordinate the training and development activities of organizations involved in radiological and 
nuclear emergency response and RB staff participating in emergency drills at the NPP. 

T7 Help to develop and improve the technological tools used in nuclear and radiological emergency 
preparedness and response, including the prediction and mitigation of consequences. 

T8 With the various environmental monitoring groups, coordinate the strategy to be followed in an 
emergency. 

T9 Help to define the criteria for providing information to the public and mass media during a nuclear 
emergency. 

T10 Follow up on a public information programme on measures to be taken in an emergency. 

T11 Help to draft technical standards and guidance documents, as an expert in emergency plan 
assessment. 

T12 Train new RB staff who will participate in emergency plan assessment and in the emergency 
preparedness and response structure. 

  



 

100 

MAIN TASKS OF REGULATOR POSITION R26 

SITE INSPECTOR 

OBJECTIVE: Perform and coordinate regulatory control tasks related to nuclear and radiation safety directly 
at the NPP site. 

TASK DESCRIPTION 

T1 Perform on-site monitoring and inspections to check for compliance with the applicable nuclear 
and radiation safety regulations and the conditions set forth in the licence and associated 
documentation. 

T2 Perform in situ checks and the assessments required by the NPP licensing coordinator. 

T3 Prepare periodic reports in order to document and communicate outcomes of in situ inspection 
activities. 

T4 Act as the RB’s primary representative before the NPP authorities and the local authorities. 

T5 Act as facilitator for RB staff assigned to inspection, audit, assessment and analysis tasks. 

T6 Keep the RB’s headquarters informed of the site inspectors’ activities and of any incidents or 
changes at the facility, making a preliminary assessment of their safety impact. Take informative 
notes on any safety significant event. 

T7 Keep informed of the RB’s activities and decisions in relation to the NPP. 

T8 Investigate, or collaborate in the investigation of, events at the facility that are considered to have a 
safety impact or any indication of violation, documenting the investigation, and identifying and 
assessing any findings and violations that could give rise to enforcement actions. 

T9 Take regulatory decisions in cases where the gravity of a deviation may be assessed in situ and 
immediate regulatory intervention is urgently required. 

T10 Help to organize emergency response, both for drills and for real emergencies. 

T11 Assess on site any actions taken by the facility staff in response to incidents or accidents, and 
inform headquarters thereof. 

T12 Support technicians at the headquarters in preparing and conducting tests for operating personnel 
licences, and in testing activities held at the NPP. 

T13 Help to draft technical standards, as a specialist in his/her field of work. 

T14 Act as the RB’s representative, along with other competent authorities and the NPP operator, in 
providing the general public and interested sectors with information on the NPP. 

T15 Provide in situ training to RB staff who will be assigned to the regulatory control of the NPP. 
Manage his/her own continuing education. 
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MAIN TASKS OF REGULATOR POSITION R27 

SENIOR SPECIALIST IN OPERATING EXPERIENCE 

OBJECTIVE: Assess and monitor the licensee’s operating experience analysis programme; analyse events that are 
subject to notification, in line with the RB’s requirements; perform regulatory inspections and audits in his/her area 
of technical expertise. 

TASK DESCRIPTION 

T1 Perform or supervise the assessment of the NPP’s operating experience analysis programme with a 
view to avoiding the recurrence of events that may affect nuclear safety, and disseminate the lessons 
learned to prevent such occurrences at other NPPs. 

T2 Assess, or collaborate in the assessment of, events reported to the RB in the manner and time frame 
established in the applicable regulations, ensuring that the direct and root causes of the event are 
identified along with any corrective actions resulting from the event analysis. 

T3 Perform inspections and audits of activities under the internal operating experience analysis 
programme, checking that it covers the analysis of all relevant events, as well as incidents which do 
not need to be reported to the RB but which cause significant transients or other situations of interest 
to the nuclear community. 

T4 Perform inspections and audits of activities under the external operating experience analysis 
programme, checking that it includes an analysis of the applicability of events reported to the RB by 
other NPPs, as well as international operating experience and reports from the supplier about 
problems encountered in the equipment provided. 

T5 Check that event analyses identify the root causes using internationally accepted root cause analysis 
methodologies, such as the IAEA’s Assessment of Safety Significant Events Team (ASSET) service 
methodology. 

T6 Check the definition and use of performance indicators for the trend analysis of event causes, and 
their classification as administrative, errors of licensed staff, errors of other staff, due to 
maintenance or design, etc. 

T7 Coordinate national participation in the IAEA’s Incident Reporting System (IRS). Monitor and 
analyse international operating experience and propose the analysis of events that have occurred at 
other NPPs around the world that are considered relevant to the NPP in question. 

T8 In collaboration with the licensee, classify events that need to be reported using the International 
Nuclear Event Scale (INES), and recommend any necessary action to the RB management. 

T9 Participate in international forums on operating experience and the analysis of operating events. 

T10 Help to draft technical standards and guidance documents, as an expert in operating experience. 

T11 Train new RB staff who will participate in the assessment of the operating experience analysis 
programme. 

T12 Represent the RB at technical events in his/her area of expertise. 

T13 Participate in teams tasked with assessing the licences of the NPP’s operating personnel. 
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MAIN TASKS OF REGULATOR POSITION R28 

SENIOR SPECIALIST IN RADIOACTIVE WASTE MANAGEMENT 

OBJECTIVE: Assess and monitor technological systems and processes for radioactive waste management; 
perform regulatory inspections and audits in his/her area of technical expertise. 

TASK DESCRIPTION 

T1 Perform or supervise radiation safety assessments of spent fuel and radioactive waste management, 
to ensure the radiation protection of workers, the public and the environment. 

T2 Assess the OO’s procedures for operating technological systems for spent fuel and radioactive 
waste management at the NPP. 

T3 Maintain smooth interaction with the NPP counterpart to facilitate the exchange of technical 
information in his/her area of expertise. Maintain systematic communication with the site 
inspectors to keep abreast of activities and incidents related to spent fuel and radioactive waste 
management. 

T4 Perform inspections and audits of the technological systems for spent fuel and radioactive waste 
management at the NPP. Assess the safety impact of anything detected, and issue the relevant 
reports. 

T5 Confirm that the OO records, characterizes, segregates, treats, conditions, stores and transports 
radioactive waste properly. 

T6 Confirm that the OO keeps inventories of the radioactive waste generated and any stored at, or 
transferred to, a radioactive waste management facility. 

T7 Confirm that the OO keeps up-to-date inventories of fuel removed from the core and temporarily 
stored in ponds, and fuel transferred to dry storage systems. 

T8 Verify that the OO is checking the traceability of radioactive waste generated at the NPP, and of 
spent fuel. 

T9 With the assistance of RB specialists and/or external consultants, assess the NPP’s 
decommissioning and dismantling programme, and advise the RB’s senior management on its 
acceptance.  

T10 Perform or supervise assessments of the technological systems and processes for managing the 
radioactive waste generated during the dismantling of the reactor, and assess the licensee’s 
institutional arrangements for radioactive waste management. 

T11 Organize and coordinate any regulatory inspections that need to be carried out during the 
dismantling of the NPP, helping to schedule inspections and plan the availability of suitable staff, 
whether in-house or external. 

T12 Help to draft technical standards and guidance documents, as an expert in radioactive waste 
management. 

T13 Train new RB staff who will participate in radiation safety assessments of spent fuel and radioactive 
waste management. 

 



 

103 

  ANNEX VII
CONSTRUCTION OF COMPETENCE PROFILES FOR NUCLEAR 

REGULATOR POSITIONS 

VII-1. INTRODUCTION 

Each regulator position involved in NPP licensing and control has its own characteristics and 
should be occupied by someone with a certain level of knowledge, skills and attitudes 
(KSAs). The attributes that characterize a given position constitute the profile for that 
regulator position. 

The competence profile for a given position, as defined under the project, is constructed based 
on two factors: the job description including the objective and main tasks of the position, and 
the set of competences required, along with their respective levels. The set of competences 
required for a given task is selected from the general list of competences for nuclear reactor 
regulators (Annex IV). 

The competence profiles are fundamental to devising a strategic training plan for regulators, 
as they explicitly establish which competences are required, and at what level, for effective 
and efficient performance in each position. In other words, the profile defines the knowledge, 
skills and attitudes required for the position, and the corresponding competence level — high, 
medium or basic. 

The biggest challenge in constructing competence profiles lies in the large number of 
hypotheses needed to define each profile. Some of these assumptions can be left to the 
discretion of whoever is developing the profile, but they will be linked to the operational 
procedures imposed by the regulatory body’s functional structure, and to the vision 
established based on the body’s technical and scientific nature. 

VII-2. COMPETENCE PROFILES FOR POSITIONS 

To demonstrate the viability of the method used to construct competence profiles for the 
positions in the core workforce, three positions were selected that are characteristic of NPP 
licensing and control. These are: 

• NPP licensing coordinator (R1); 
• Assessor/inspector of mechanical system safety (R10); 
• Site inspector (R26). 

These three positions, taken together, are considered to be representative of practically the 
whole core workforce because R1 and R26 are examples of stand-alone cases, while R10 is 
largely representative of any assessor/inspection position, whatever the technical expertise of 
its incumbent. 

At least five years’ working at the institution is deemed to be a prerequisite for the three 
positions selected, to ensure a full understanding of the way it operates. In addition, their 
competence profiles have been constructed on the assumption that they are ‘supervisory’ or 
‘expert’ regulators, thus representing those at the peak of their career, where the required 
competence levels tend to be ‘high’ (expert) or ‘medium’ (autonomous). 

This is intrinsic to the R1 position, which cannot by filled by someone with no supervisory or 
expert qualifications. In the case of R10, this level would equate to a senior 
assessor/inspector. As for R26, it corresponds to the chief site inspector if, as is commonly the 
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case, there is more than one inspector at the site. Consequently, any training plans devised to 
achieve such competence levels should cover all the necessary stages. 

Assigning the ‘expert’ level also means that, for the technical disciplines competences 
(Quadrant 2), only those at a specialist level are considered, because competences in general 
disciplines and applied technologies are only meaningful in the recruitment and initial 
technical training processes. 

VII-3. GRAPHICAL REPRESENTATION OF THE COMPETENCE PROFILE 

The graphical representation of competence profiles has the advantage of providing a quick 
overview thereof, which can help in staff recruitment and training. Figure VII-1 shows the 
generic construction of the competence profile for a given nuclear regulator position, showing 
the direct relationship between each main task and the competences needed for its execution. 

These competences are displayed in a pie chart whose four main sections replicate the four 
quadrants of the IAEA model. The slices of each quadrant represent the core competences 
therein and the radius of each slice is proportional to the level of the secondary competences 
derived from each core competence. The pie chart depicts what the CReAN project calls a 
‘competence chart’ for a given position. 
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FIG.  VII-1. Construction of the competence profile for a given position
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The following pages show matrices for the three selected positions: licensing coordinator 
(R1), assessor/inspector (R10) and site inspector (R26). Each one is followed by a 
competence chart, as defined in the main body of the Guidelines. The charts give a simplified 
view of the competence profiles for the respective positions (Figures VII-2, VII-3 and VII-4). 

In each matrix, the nuclear regulator’s competences are linked to the main tasks of the 
position. There are, however, competences which, although not directly related to any task, 
should form part of a regulator’s profile and be at a level consistent with his/her professional 
development within the regulatory body. In this connection, the attribute ‘N/A’ for a given 
competence means that it is not applicable to a particular task of that position, but that it may 
form part of prior training. 

Finally, Figure VII-5 is a bar chart comparing the three profiles as regards Quadrant 3 
‘Regulatory body’s practices’. Of particular note in this figure are the high level of familiarity 
with the facility required for the site inspector position, and the high competence level 
required in authorization for the licensing coordinator. 

Each national regulatory body can use this methodology to construct NPP regulator profiles 
for its own workforce. 
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CONSTRUCTION OF COMPETENCE PROFILE FOR POSITION R1 

POSITION: NPP LICENSING COORDINATOR 

Objective: Plan, organize, direct and supervise regulatory activities, such as authorization, assessment, 
inspection and enforcement, related to the NPP; act as the RB’s spokesperson before the OO. 

The competence profile was constructed based on a general technician with advanced leadership skills, at least 
ten years’ experience, preferably in assessment/inspection tasks, within the organization, and prior experience 
in coordinating groups and management tasks. 

The NPP licensing coordinator will manage regulators specializing in one or more areas, since the NPP 
licensing and control process involves many functions and specializations which are not always interrelated. 

For each secondary competence related to a given core competence, the required knowledge (K), skills (S) and 
attitudes (A) are analysed along with their levels, which are indicated by a letter (H = high; M = medium; B = 
basic) or a dash when none of the KSA components are considered applicable. The three levels are defined in 
the general list of competences for nuclear regulators for the core competence in question. The specific 
definitions are based on the general criteria: H = supervisor or expert; M = works autonomously; B = works 
under supervision. 

Competence Related tasks 
Level required 

Comments 
K S A 

Quadrant 1: Competences related to the legal, regulatory and organizational basis 

1.1. Legal basis 
1.1.1 T1 M — — A senior regulator who should be able to 

understand and apply the legal basis 
autonomously in any area of work. 1.1.2 T1 M — — 

1.1.3 T11 M — — 
Can participate in the drafting of the periodic 
national safety report under the Convention on 
Nuclear Safety. 

1.1.4 T1; T11 M — — — 
1.1.5 T1; T11 M — — — 
1.2 Regulatory policies and approaches 
1.2.1 T1 H — — — 

1.2.2 T1 H — H 
In terms of attitudes, the senior regulator should 
demonstrate a high level of commitment to the 
values of the RB. 

1.2.3 T1 H — — — 
1.3 Regulatory framework 
1.3.1 T1 H — — — 
1.3.2 T1 H — — — 
1.3.3 T1; T15 M — — The ‘high’ level would correspond to the 

assessor/inspector in his/her area of technical 
expertise. 1.3.4 T1 M — — 

1.4 Regulatory body’s management system 
1.4.1 T1; T4 H — — — 
1.4.2 T14 H — — — 
1.4.3 T1; T4; T5; T8 M — — — 
1.4.4 T1; T6; T11 M — — — 
1.4.5 T8 M — — — 
1.4.6 T1; T6 M — — — 
1.4.7 T8 M — — — 
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Competence Related tasks 
Level required 

Comments 
K S A 

Quadrant 2: Technical disciplines competences 

2.1. General disciplines 

2.1.1 to 2.1.17 — — — — 

Since the coordinator has been assigned the 
‘expert’ level, when it comes to technical 
disciplines, only specialized competences are 
taken into consideration; competences in general 
disciplines are only meaningful during 
recruitment and the initial technical training of 
staff. 

2.2. Applied technology 

2.2.1 to 2.2.4 — — — — 

Since the coordinator has been assigned the 
‘expert’ level, when it comes to technical 
disciplines, only specialized competences are 
taken into consideration; competences in applied 
technology are only meaningful during the initial 
technical training of staff. 

2.3. Specialized technology 

2.3.1 to 2.3.23 T1 M H — 

The coordinator’s knowledge of, and skills in, 
applying science and engineering concepts to 
nuclear reactor safety must be sufficient to 
interact with assessors/inspectors and with other 
in-house or external specialists. 

Quadrant 3: Competences related to a regulatory body’s practices 
3.1. Familiarity with the facility 
3.1.1. T1; T4 M — — — 

3.1.2 T1 M — — 
This competence will be assigned the ‘high’ level 
for assessors/inspectors in their areas of technical 
expertise. 

3.1.3 T1; T3; T4; T9 B — — The coordinator will be accompanied around the 
site by the site inspector. 3.1.4 T1; T3 B — — 

3.1.5 T1; T2 M — — — 
3.1.6 T1; T2 H — — — 
3.2. Authorization 
3.2.1 T1; T5 H — — — 
3.2.2 T1; T5 H — — — 
3.2.3 T6; T7 H H — — 
3.2.4 T1; T2 H — — — 
3.2.5 T1; T2 H H — — 
3.2.6 T1; T5 H H — — 
3.2.7 T1; T5 H H — — 

3.2.8 T1 M M — 
This competence will be assigned the ‘high’ level 
for assessors/inspectors in their areas of technical 
expertise. 

3.2.9 T1; T5 H H — — 
3.3. Assessment 
3.3.1 T1; T2 H — — — 
3.3.2 T1; T2 M H — — 
3.3.3 T1; T2; T7 M — — — 
3.3.4 T1; T2 M M — — 

3.3.5 T1; T2; T5 B B — 
Decisions resulting from this competence will be 
taken in agreement with the assessor/inspector for 
the relevant technical area. 

3.3.6 T15 H H — — 
3.4. Inspection 
3.4.1 T1; T3; T4 H — — — 
3.4.2 T2; T3; T4 H H — — 
3.4.3 T2; T3 M M — — 
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Competence Related tasks 
Level required 

Comments 
K S A 

3.4.4 T1; T2 M M — — 
3.4.5 N/A — — — Does not correspond to main tasks. 
3.4.6 T2 H H — — 
3.4.7 T5; T6 H M — — 
3.4.8 T3 H H — — 
3.4.9 T15 H H — — 
3.4.10 N/A — — — Does not correspond to main tasks. 
3.5. Enforcement 
3.5.1 T1; T2 H — — — 

3.5.2 T1; T2; T5; T7 M M H 
Attitudes are included because this is a decision-
making process that may have complex 
implications. 

3.5.3 T2; T5; T7 M M — — 
3.5.4. T2; T5; T6; T7 M H — — 
3.5.5 T2; T5; T7 M H — — 
3.5.6 T1; T5; T7 M M H — 
3.6. Development of regulations and guides 
3.6.1 T13 M — — — 
3.6.2 T13 H — — — 
3.6.3 T13 H H — — 
3.6.4 T13 M M — — 
3.6.5 T13 H M — — 
3.6.6 T13 M — H — 
3.7. Emergency response 

3.7.1 T12 M — — 
Able to integrate the national emergency 
response system. 

3.7.2 T12 H — — — 
3.7.3 T12 M M — — 
3.7.4 T10; T12 H H — — 
3.7.5 T11; T12 H M H — 
3.8. Testing of operating personnel 
3.8.1 T16 H — — — 
3.8.2 T16 H — — — 
3.8.3 T16 M — — — 
3.8.4 T16 M H — — 

Quadrant 4: Personal and behavioural competences 

4.1. Personal effectiveness and self-management 
4.1.1 

All 

— H — 

The personal effectiveness and self-management 
competences for a senior regulatory officer in the 
role of coordinator must be at the ‘high’ level and 
applicable to all of the tasks associated with this 
position; therefore, specific tasks are not singled 
out for each competence. 

4.1.2 — H H 
4.1.3 — H H 
4.1.4 — H — 
4.1.5 — H — 
4.1.6 — H — 
4.1.7 — H — 
4.1.8 — H — 
4.1.9 — — H 
4.1.10 — H H 
4.1.11 — M — 
4.1.12 H H — 
4.2. Management and leadership  
4.2.1 

All 

— H — The management and leadership competences for 
a senior regulatory officer in the role of 
coordinator must be at the ‘high’ level and 
applicable to all of the tasks associated with this 
position; specific tasks are therefore not singled 
out for each competence. 

4.2.2 — H H 
4.2.3 — H — 
4.2.4 — H H 
4.2.5 — — H 
4.2.6 — H H 



 

110 

Competence Related tasks 
Level required 

Comments 
K S A 

4.2.7 — H H 
4.2.8 — H H 
4.2.9 — H H 
4.2.10 H H — 
4.2.11 H H — 
4.2.12 M — — 
4.2.13 — H — 
4.2.14 — H — 
4.2.15 — H — 
4.2.16 — H — 
4.2.17. — H H 
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FIG.  VII-2. Competence chart for position R1: Licensing coordinator
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CONSTRUCTION OF COMPETENCE PROFILE FOR POSITION R10 

POSITION: ASSESSOR/INSPECTOR OF MECHANICAL SYSTEM SAFETY 

Objective: Perform independent calculations and conceptual assessments of mechanical system safety; 
perform regulatory inspections and audits in his/her area of technical expertise. 

This competence profile was constructed based on a senior regulator with at least seven years’ experience, a 
university degree in mechanical engineering or similar, and postgraduate training in applied technology; 
he/she should have received high-level training in applied technology and have reached the level of specialist 
in one or more specific technologies (e.g. fractal mechanics, non-destructive testing) through Masters courses 
and internships at regulatory bodies in countries with advanced nuclear programmes. 

For each secondary competence related to a core competence, the required knowledge (K), skills (S) and 
attitudes (A) are analysed along with their levels, which are indicated by a letter (H = high; M = medium; B = 
basic) or a dash when none of the KSA components are considered applicable. The three levels are defined in 
the general list of competences for nuclear regulators for the core competence in question. The specific 
definitions are based on the general criteria: H = supervisor or expert; M = works autonomously; B = works 
under supervision. 

Competence Related tasks 
Level 

required Comments 
K S A 

Quadrant 1: Competences related to the legal, regulatory and organizational basis 
1.1. Legal basis 

1.1.1 All M — — 
A senior regulatory official who should be able to 
understand and apply the legal basis autonomously in 
any area of work. 

1.1.2 N/A — — — — 

1.1.3 T12 M — — 
Can participate in the drafting of the periodic 
national safety report under the Convention on 
Nuclear Safety, in his/her specific technical area. 

1.1.4 N/A — — — — 
1.1.5 N/A — — — — 
1.2 Regulatory policies and approaches 

1.2.1 All M — — 
A senior regulatory official who should have a clear 
understanding of the RB’s mission, vision and 
policies in any field of activity. 

1.2.2 All H — H A senior regulatory official who is expected to be 
highly committed to the RB’s values and to act 
accordingly. 

1.2.3 All M — — A senior regulatory official who should have a clear 
understanding of the RB’s mission, vision and 
policies in any field of activity. 

1.3 Regulatory framework 

1.3.1 
T1; T2; T4; T5; 

T8; T10 H — — 

The knowledge of regulations must be at a ‘high’ 
level in his/her area of expertise and may be 
‘medium’ (autonomous application) in other areas. 

1.3.2 
T1; T2; T4; T5; 

T8; T10 H — — 

1.3.3 
T1; T2; T4; T5; 

T8; T10 B — — 

1.3.4 
T1; T2; T4; T5; 

T8; T10 M — — 

1.4 Regulatory body’s management system 
1.4.1 All M — — A senior regulatory official who should be able to 

understand the RB’s management system in any field 
of activity and work autonomously within it. 

1.4.2 T11 H — — — 
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Competence Related tasks 
Level 

required Comments 
K S A 

1.4.3 All M — — A senior regulatory official who should be able to 
understand the RB’s management system in any field 
of activity and work autonomously within it. 1.4.4 All M — — 

1.4.5 N/A  — — — 
1.4.6 T1; T2; T3; T5; 

T7 
M — — — 

1.4.7 N/A — — — — 

Quadrant 2: Technical disciplines competences 

2.1. General disciplines 

2.1.1 to 2.1.17 — — — — 

Since the assessor/inspector of mechanical system 
safety has been assigned the ‘expert’ level, when it 
comes to technical disciplines, only specialized 
competences are taken into consideration; 
competences in general disciplines are only 
meaningful during recruitment and the initial 
technical training of staff. 

2.2. Applied technology 

2.2.1 to 2.2.4 — — — — 

Since the assessor/inspector of mechanical system 
safety has been assigned the ‘expert’ level, when it 
comes to technical disciplines, only specialized 
competences are taken into consideration; 
competences in applied technology are only 
meaningful during the initial technical training of 
staff. 

2.3. Specialized technology 

2.3.1 to 2.3.23 
T1; T2; T3; T5; 

T6; T7; T8; 
T10; T11; T12 

H — — 
The ‘high’ level refers to his/her specific technical 
area, in relation to competence 2.3.13. 

Quadrant 3: Competences related to a regulatory body’s practices 

3.1. Familiarity with the facility 
3.1.1 T1; T2; T3; T5 H — — The ‘high’ level refers to his/her specific technical 

area. 3.1.2 T5; T6; T7; T9 H H — 
3.1.3 T5 M M  — — 
3.1.4 T5 M M — — 

3.1.5 N/A — — — 
Considered to be a competence of the site inspector 
and, to a lesser extent, the coordinator. 

3.1.6 
T1; T2; T3; T5; 

T6; T7 H — — 
The ‘high’ level refers to his/her specific technical 
area. 

3.2. Authorization 
3.2.1 T1; T2; T3; T4 M — — — 
3.2.2 T1; T2; T3; T4 M — — — 
3.2.3 T1; T2; T3; T4 M M — — 
3.2.4 N/A — — — 

Considered to be competences specific to the 
coordinator. 

3.2.5 N/A — — — 
3.2.6 N/A — — — 
3.2.7 N/A — — — 
3.2.8 N/A — — — 

3.2.9 T6 H — — 
The ‘high’ level refers to his/her specific technical 
area. 

3.3. Assessment 
3.3.1 T1; T2; T3; T4 H — — — 
3.3.2 T1; T2; T3; T7 H H — The ‘high’ level refers to his/her specific technical 

area. 3.3.3 T1; T2; T3 H H — 
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Competence Related tasks 
Level 

required Comments 
K S A 

3.3.4 T1; T2; T3; T4 M M — 
The ‘high’ level is assigned to the coordinator as the 
person with an overview of the whole assessment 
process. 

3.3.5 T1; T2; T3 H H — The ‘high’ level refers to his/her specific technical 
area. 3.3.6 T8 H M M 

3.4. Inspection 
3.4.1 T5 H — — — 

3.4.2 T5 H — — 
The ‘high’ level refers to his/her specific technical 
area. 

3.4.3 T5 H H H — 

3.4.4 T5 M M — 
The ‘high’ level is assigned to the senior specialist in 
organizational aspects and safety culture. 

3.4.5 T5 H H — 

The ‘high’ level refers to his/her specific technical 
area. 

3.4.6 T5; T6 H H — 
3.4.7 T5; T6 H M — 
3.4.8 T5; T6 H — — 
3.4.9 T5; T8 H H — 
3.4.10 T5 H H — 
3.5. Enforcement 
3.5.1 T5; T7 M — — — 

3.5.2 T5; T7 M M M 
Attitudes are included because this is a decision-
making process with potentially complex 
implications. 

3.5.3 T7 H M — 
In aspects related to his/her specific technical area, 
serving as a technical expert. 

3.5.4 T6 H H — 
3.5.5 T6; T7 H H — 
3.5.6 T7 M M M 
3.6. Development of regulations and guides 
3.6.1 T10 M — — — 
3.6.2 T10 H — — 

In aspects related to his/her specific technical area. 
3.6.3 T10 H H — 
3.6.4 T10 M M — — 
3.6.5 T10 H M — In aspects related to his/her specific technical area, 

acting as a member of the regulation and guide 
drafting committee. 3.6.6 T10 H — H 

3.7. Emergency response 
3.7.1 T9 M — — 

Able to integrate the emergency response system. 
3.7.2 T9 H — — 
3.7.3 T9 H H — In aspects related to his/her specific technical area. 
3.7.4 T9 M M — — 
3.7.5 T9 H M M In aspects related to his/her specific technical area. 
3.8. Testing of operating personnel 
3.8.1 T13 M — — — 
3.8.2 T13 M — — — 
3.8.3 T13 M — — — 
3.8.4 T13 H M — In aspects related to his/her specific technical area. 

Quadrant 4: Personal and behavioural competences 

4.1. Personal effectiveness and self-management 

4.1.1 
T1; T2; T3; T5; 

T7; T10 — H — — 

4.1.2 T11 — H H — 

4.1.3 
T1; T2; T3; T5; 

T6; T7; T9 
— H H — 
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Competence Related tasks 
Level 

required Comments 
K S A 

4.1.4 
T1; T2; T3; T4; 

T5; T11 
— H — — 

4.1.5 
T1; T2; T3; T5; 

T7; T8; T12 
— H — — 

4.1.6 
T4; T5; T7; T8; 
T9; T11; T12 

— M — — 

4.1.7 
T6; T7; T8; T9; 

T12 
— M M — 

4.1.8 
T1; T2; T3; T5; 

T6; T7; T12 
— H — — 

4.1.9 T4; T8; T9; T12 — — H — 
4.1.10 T4; T5; T10 — M M — 
4.1.11 T1; T2; T3; T5 H H — — 

4.1.12 
T1; T2; T3; T8; 

T10; T12 H M — — 

4.2. Management and leadership 
4.2.1 T4; T9; T10 — H H — 
4.2.2 T4 — H H — 
4.2.3 T4 — M — — 
4.2.4 T4; T11 — M M — 
4.2.5 T4; T11 — M H — 
4.2.6 N/A — — — — 
4.2.7 N/A — — — 

These competences are considered to be purely 
managerial in nature. 

4.2.8 N/A — — — 
4.2.9 N/A — — — 
4.2.10 N/A — — — 
4.2.11 N/A — — — 
4.2.12 N/A — — — 
4.2.13 N/A — — — 
4.2.14 N/A — — — 
4.2.15 N/A — — — 
4.2.16 N/A — — — 
4.2.17 N/A — — — 
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FIG.  VII-3. Competence chart for position R10: Assessor/inspector
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CONSTRUCTION OF COMPETENCE PROFILE FOR POSITION R26 

POSITION: SITE INSPECTOR 

Objective: Perform and coordinate regulatory control tasks related to nuclear and radiation safety directly at 
the NPP site. 

This profile was constructed based on a senior regulatory officer with at least seven years’ experience, a 
university degree in a technical or scientific field, and postgraduate training in applied technology; he/she 
should have also received specific training at the NPP until becoming very familiar with the plant, and have 
done internships at regulatory bodies in countries with a developed nuclear programme, in particular related 
to site inspection of foreign NPPs. 

For each secondary competence related to a given core competence, the required knowledge (K), skills (S) 
and attitudes (A) are analysed along with their levels, which are indicated by a letter (H = high; M = medium; 
B = basic) or a dash when none of the KSA components are considered applicable. The three levels are 
defined in the general list of competences for nuclear regulators for the core competence in question. The 
specific definitions are based on the general criteria: H = supervisor or expert; M = works autonomously; B = 
works under supervision. 

Competence Related tasks 
Level required 

Comments 
K S A 

Quadrant 1: Competences related to the legal, regulatory and organizational basis 

1.1. Legal basis 

1.1.1 All M — — 
A senior regulatory official who should be able to 
understand and apply the legal basis autonomously in 
any area of work. 

1.1.2 N/A — — — — 

1.1.3 N/A — — — — 

1.1.4 N/A — — — — 
1.1.5 N/A — — — — 

1.2 Regulatory policies and approaches 

1.2.1 All M — — 
A senior regulatory official who should be able to 
understand and apply the legal basis autonomously in 
any area of work. 

1.2.2 All H — H 
A senior regulatory official who is expected to be 
highly committed to the RB’s values and to act 
accordingly. 

1.2.3 All M — — — 

1.3 Regulatory framework 

1.3.1 T1; T8; T9; T13 H — — — 

1.3.2 T1; T2 H — — — 

1.3.3 T1; T2 B — — — 

1.3.4 T1; T2 M — — — 

1.4 Regulatory body’s management system 

1.4.1 T1 M — — — 

1.4.2 T15 M — — — 

1.4.3 All H — — In the processes and procedures associated with the 



 

118 

Competence Related tasks 
Level required 

Comments 
K S A 

1.4.4 All H — — position. 

1.4.5 N/A — — — — 

1.4.6 T3; T6; T8; T11 M — — — 

1.4.7 N/A — — — — 

Quadrant 2: Technical disciplines competences 

2.1. General disciplines 

2.1.1 to 2.1.17 — — — — 

Since the site inspector has been assigned the 
‘expert’ level, when it comes to technical disciplines, 
only specialized competences are taken into 
consideration; competences in general disciplines are 
only meaningful during recruitment and the initial 
technical training of staff. 

2.2. Applied technology 

2.2.1 to 2.2.4 — — — — 

Since the site inspector has been assigned the 
‘expert’ level, when it comes to technical disciplines, 
only specialized competences are taken into 
consideration; competences in applied technology are 
only meaningful during the initial technical training 
of staff. 

2.3. Specialized technology 

2.3.1 to 2.3.22 
T1; T2; T3; T4; 
T5; T6; T8; T10; 

T11; T13 
B — — 

The ‘basic’ level in these specific technologies refers 
to the fact that this job involves constant contact with 
many specialists. 

2.3.23 
T1; T2; T3; T4; 
T5; T6; T8; T10; 

T11; T13 
H — — The ‘high’ level refers fundamentally to radiation 

protection at the NPP site. 

Quadrant 3: Competences related to a regulatory body’s practices 

3.1. Familiarity with the facility 

3.1.1 
T1; T2; T3; T5; 

T8; T11 H — — — 

3.1.2 T8; T9 H H — — 

3.1.3 T1; T2; T5 H H — — 

3.1.4 T2; T5; T11 H H — — 

3.1.5 T1; T3; T5; T11 H — — — 

3.1.6 T1; T2; T4; T6; 
T8; T9; T11 H — — — 

3.2. Authorization 

3.2.1 T1; T2; T3; T6 M — — These competences are associated with the attributes 
of a senior regulatory official.  3.2.2 T1; T2; T3; T6 M — — 

3.2.3 N/A — — — — 

3.2.4 N/A — — — — 

3.2.5 N/A — — — — 
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Competence Related tasks 
Level required 

Comments 
K S A 

3.2.6 N/A — — — — 

3.2.7 N/A — — — — 

3.2.8 N/A — — — — 

3.2.9 T1; T2 M — — Ability resulting from his/her in situ assessments. 

3.3. Assessment 

3.3.1 T1; T5 M — — — 

3.3.2 T1; T2; T8; T9; 
T11 H H — — 

3.3.3 N/A — — — 

Considered to be competences of the 
assessor/inspector. 

3.3.4 N/A — — — 

3.3.5 N/A — — — 

3.3.6 N/A — — — 

3.4. Inspection 

3.4.1 T1; T2; T5; T11 H — — — 

3.4.2 T1; T2; T6; T9; 
T11 H H — — 

3.4.3 T1; T2; T11 H H — — 

3.4.4 T1; T2; T11 M M — The ‘high’ level is assigned to the senior specialist in 
organizational aspects and safety culture. 

3.4.5 T3; T6; T8; T11 H H — — 

3.4.6 T9 H H — — 

3.4.7 T1; T2; T9 H M — — 

3.4.8 T1; T2 H H — — 

3.4.9 T5 M M — — 

3.4.10 T1; T2; T8; T11 H — — May require the assistance of a specialist 
assessor/inspector. 

3.5. Enforcement 

3.5.1 
T1; T2; T3; T8; 

T9 H — — — 

3.5.2 T8; T9 M M M 
Attitudes are included because this is a decision-
making process with potentially complex 
implications. 

3.5.3 T8; T9 M M — — 

3.5.4 T8; T9 H H — — 

3.5.5 T8; T9 M M — — 

3.5.6 T8; T9 B B M — 

3.6. Development of regulations and guides 

3.6.1 T13 M — — — 

3.6.2 T13 M — — — 

3.6.3 T13 M M — — 

3.6.4 T13 B — — — 
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Competence Related tasks 
Level required 

Comments 
K S A 

3.6.5 T13 B — — — 

3.6.6 T13 M — M — 

3.7. Emergency response 

3.7.1 T10 M — — 
Able to integrate the emergency response system. 

3.7.2 T10 H — — 

3.7.3 T10 M — — — 

3.7.4 T10 H H H — 

3.7.5 T10 M — — — 

3.8. Testing of operating personnel 

3.8.1 T12 H — — — 

3.8.2 T12 M — — — 

3.8.3 T12 M — — — 

3.8.4 T12 M M — — 

Quadrant 4: Personal and behavioural competences 

4.1. Personal effectiveness and self-management 

4.1.1 T1; T3; T8; T9 — H — — 

4.1.2 T15 — H H — 

4.1.3 T1; T2; T8; T11 — H H — 

4.1.4 
T1; T2; T3; T4; 
T5; T6; T7; T11 — H — — 

4.1.5 T4; T5; T6; T8; 
T9; T11; T14 

— H — — 

4.1.6 
T4; T5; T6; T10; 

T14 — H — — 

4.1.7 T4; T6; T10; T14 — H M — 

4.1.8 T3; T6; T8 — H — — 

4.1.9 
T4; T5; T7; T10; 

T14 
— — H — 

4.1.10 T4; T5 — H H — 

4.1.11 T1; T2 M M — — 

4.1.12 T4; T13; T14 M M — — 

4.2. Management and leadership 

4.2.1 T4; T5; T8; T13 — H H — 

4.2.2 N/A — — — Not expected to lead groups in this job. 

4.2.3 T1; T2; T3; T4; 
T5; T6 

— M — — 

4.2.4 N/A — — — — 

4.2.5 T4; T5; T15 — M H — 

4.2.6 T4 — M — — 
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Competence Related tasks 
Level required 

Comments 
K S A 

4.2.7 N/A — — — 

Considered to be competences of the coordinator. 

4.2.8 N/A — — — 

4.2.9 N/A — — — 

4.2.10 N/A — — — 

4.2.11 N/A — — — 

4.2.12 N/A — — — 

4.2.13 T9; T10 — M — — 

4.2.14 T9 — M — — 

4.2.15 N/A — — — — 

4.2.16 N/A — — — — 

4.2.17 T9; T10 — M — — 
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FIG.  VII-4. Competence chart for position R26: Site inspector
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FIG.  VII-5. Comparison of the competence charts for key positions. 

Quadrant 3: regulatory body’s practices
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  ANNEX VIII
GOOD PRACTICES IN PERFORMANCE APPRAISAL AND COMPETENCE 

CERTIFICATION 

VIII-1. MEXICO: GOOD PRACTICE IN PERFORMANCE APPRAISAL 

At the National Commission for Nuclear Safety and Safeguards (CNSNS), public servants 
undergo an annual performance appraisal. 

The appraisal relates to whether each public servant has achieved the goals set, in agreement 
with his/her immediate supervisor, at the start of the year. 

The appraisal focuses primarily on the following aspects: 

(a) The public servant’s conduct in relation to the five managerial competences, which have 
different weighting depending on the type of position: 
• teamwork 
• results orientation 
• leadership 
• strategic vision 
• negotiation 

(b) Achievement of the personal goals set for the year; 
(c) Achievement of the collective objectives of the organizational unit, based on its 

functions; 
(d) Results achieved in training activities. 
 
Each public servant carries out a self-appraisal, which is repeated by his/her immediate 
supervisor and a third evaluator (the supervisor’s supervisor). The results are weighted to 
obtain a unique result of 0–100. 

VIII-2. BRAZIL: GOOD PRACTICE IN INSPECTOR COMPETENCE CERTIFICATION 

Brazil has instructions (IN-DRS-0002 Rev. 1, December 1994) on the qualification and 
certification of inspectors. They provide for two levels of inspector qualification: Level I and 
Level II.  

Persons wishing to qualify as a Level I or Level II inspector must be qualified as an engineer 
or assessor at the National Nuclear Energy Commission (CNEN) workforce. 

As least two years’ professional experience in the relevant area of expertise is required to 
qualify as a Level I inspector.  

As least five years’ professional experience in the relevant area of expertise, including three 
years working in the nuclear field, is required to qualify as a Level II inspector; he/she should 
also have participated in at least five regulatory inspections, at least one of which in the 
preceding three years. 

VIII-2.1. Training 

A public servant hoping to qualify as a Level I or Level II inspector must fulfil the following 
training requirements: 
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• Pass a specific course for the facility to be inspected and retrain every three years, in 
accordance with the programme proposed by the regulatory body and approved by 
the Directorate for Radiation Protection and Nuclear Safety (DRS); 

• Pass the course on basic quality assurance principles, perform regulatory inspections 
and retrain every three years, in accordance with the programme approved by the 
DRS; 

• Successfully complete, and retake every year, a course on radiation protection, 
emergency procedures and physical protection in the controlled areas of nuclear 
facilities, in accordance with the programme approved by the DRS. 

VIII-2.2. Physical aptitude 

A public servant hoping to qualify as a Level I or Level II inspector must meet the physical 
aptitude requirements, which include an annual medical examination to confirm that he/she is 
physically able to perform inspection tasks in controlled areas, and annual whole-body 
monitoring. 

VIII-2.3. Competence 

A certified Level I inspector is authorized to participate in inspections as a team member. 

A certified Level II inspector is authorized to participate in inspections as a team leader. 

VIII-2.4. Validity and revalidation 

The certification referred to above remains valid for three years. 

Its revalidation will be conditional on meeting the initial requirements. 

VIII-2.5. Records 

The DRS keeps individual files on the certified inspectors, containing all the documents 
corroborating that the requirements have been met. 
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GLOSSARY 

The terms used in this document are taken from the IAEA Safety Glossary 2007 Edition6, 
except for the following terms that have been coined for these Guidelines: 

BASIC TRAINING: Pre-university or undergraduate academic training before joining the 
regulatory body. 

APPLIED TRAINING: Postgraduate training serving as an introduction to nuclear reactor 
safety. 

SPECIALIZED TRAINING: Specific training in a technical discipline applicable to nuclear 
reactor licensing and control. 

COMPETENCE CHART (for a position): Pie chart depicting the core competences of the 
four quadrants and their required level for a given position. 

LIST OF COMPETENCES FOR NUCLEAR REACTOR REGULATORS: Adaptation 
of the general compilation of competences proposed in the IAEA’s SARCoN Guidelines, so 
that it could be applied to nuclear regulators in the Ibero-American region; this led to the 
introduction of new core competences, the modification and regrouping of certain 
competences from the IAEA model, and the redefining of the three levels for each core 
competence, based on the concepts of ‘supervised work’, ‘autonomous work’ and 
‘supervisory or expert work’. 

COMPETENCE PROFILE (for a position): Objectives and tasks of a position, and the 
competences needed to fulfil them. 

CORE WORKFORCE: Basic set of regulators involved in the various stages of the 
licensing and control process, who are considered a fundamental part of the regulatory body 
staff in order to ensure effective independent control at all stages in the life cycle of a nuclear 
power reactor. 

  

                                                

6 http://www-pub.iaea.org/books/IAEABooks/7897/IAEA-Safety-Glossary 
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LIST OF ABBREVIATIONS 

ARN Nuclear Regulatory Authority (Argentina) 

CEIDEN Technological Platform for Nuclear Fission 

CIEMAT Research Centre for Energy, Environment and Technology (Spain) 

CNEN National Nuclear Energy Commission (Brazil) 

CReAN Competences of Regulators in the Area of Nuclear Safety 

CSN Nuclear Safety Council (Spain) 

EduTA Education and Training Appraisal 

EIA environmental impact assessment 

ETRES Education and Training Review Service 

ETSIME Higher Technical School for Mining and Energy Engineering (Spain) 

EU European Union 

FORO Ibero-American Forum of Radiological and Nuclear Regulatory Agencies 

I&C instrumentation and control 

IAEA International Atomic Energy Agency 

IEN Nuclear Engineering Institute (Brazil) 

IPEN Nuclear and Energy Research Institute 

IRRS Integrated Regulatory Review Service 

KSAs knowledge, skills and attitudes 

NPP nuclear power plant 

OFNT Technical Standards Office (CSN) 

OJT on-the-job training 

OO operating organization 

ProgCAD programme for competence acquisition and development 

PSA probabilistic safety assessment 

RB regulatory body 

SAR safety analysis report 

SARCoN Systematic Assessment of Regulatory Competence Needs 

SISC Integrated System for NPP Supervision (CSN) 

SWOT strengths, weaknesses, opportunities, threats 

TSO technical support organization 

UFRJ Federal University of Rio de Janeiro 

USP University of São Paulo 
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