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Background   

  

In 1991, the General Conference (GC) in its resolution RES/552 requested the Director General to prepare 'a 

comprehensive proposal for education and training in both radiation protection and in nuclear safety' for 

consideration by the following GC in 1992. In 1992, the proposal was made by the Secretariat and after 

considering this proposal the General Conference requested the Director General to prepare a report on a 

possible programme of activities on education and training in radiological protection and nuclear safety in its 

resolution RES1584.  

  

In response to this request and as a first step, the Secretariat prepared a Standard Syllabus for the Post-
graduate Educational Course in Radiation Protection. Subsequently, planning of specialised training courses 

and workshops in different areas of Standard Syllabus were also made. A similar approach was taken to develop 

basic professional training in nuclear safety. In January 1997, Programme Performance Assessment System 

(PPAS) recommended the preparation of a standard syllabus for nuclear safety based on Agency Safely 

Standard Series Documents and any other internationally accepted practices. A draft Standard Syllabus for 

Basic Professional Training Course in Nuclear Safety (BPTC) was prepared by a group of consultants in 

November 1997 and the syllabus was finalised in July 1998 in the second consultants meeting.  

  

The Basic Professional Training Course on Nuclear Safety was offered for the first time at the end of 1999, in 

English, in Saclay, France, in cooperation with Institut National des Sciences et Techniques 

Nucleaires/Commissariat a l'Energie Atomique (INSTN/CEA). In 2000, the course was offered in Spanish, in 

Brazil to Latin American countries and, in English, as a national training course in Romania, with six and four 
weeks duration, respectively. In 2001, the course was offered at Argonne National Laboratory in the USA for 

participants from Asian countries. In 2001 and 2002, the course was offered in Saclay, France for participants 

from Europe. Since then the BPTC has been used all over the world and part of it has been translated into 

various languages. In particular, it is held on a regular basis in Korea for the Asian region and in Argentina for 

the Latin American region. 

  

In 2015 the Basic Professional Training Course was updated to the current IAEA nuclear safety standards.  The 

update includes a BPTC text book, BPTC e-book and 2 “train the trainers” packages, one package for a three 

month course and one package is for a one month course.  The” train the trainers” packages include 

transparencies, questions and case studies to complement the BPTC.  

  
This material was prepared by the IAEA and co-funded by the European Union. 

 

Editorial Note 

  

The update and the review of the BPTC was completed with the collaboration of the ICJT Nuclear Training 

Centre, Jožef Stefan Institute, Slovenia and IAEA technical experts. 
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1 INTRODUCTION 

 

Learning objectives 
After completing this chapter, the trainee will be able to: 

1. List the main functions of a regulatory body. 

 

An essential requirement of ensuring that a nuclear installation is 

designed, constructed, commissioned, operated and decommissioned 

safely is having sound regulatory control. This also applies to other 

practices such as the transport of radioactive material and the 

treatment, storage and disposal of radioactive waste. The regulatory 

body acts independently of the operator in the national and 

international interest to ensure that the level of safety is appropriate. 

This, however, does not reduce the responsibility of the operator to 

ensure that its activities are safe. 

 

The main functions of a regulatory body are: 

� Establishing requirements and regulations; 

� Authorizing activities by licensing;  

� Inspecting and assessing submissions from operators;  

� Enforcing compliance with regulatory requirements, and 

� Providing information on regulatory activities to the public, the 

media, the legislature and other relevant parties. 

 

This Module explains what is required for these functions to be 

carried out. 

 

For regulation to be effective, it needs to be embodied in the national 

legal framework, which gives the regulatory body adequate powers to 

regulate nuclear activities. This aspect is addressed in Section 2. 

 

Regulation is partially carried out by the process of authorising 

operators to perform activities or withholding authorisation if the 

regulator is not satisfied. In the case of major installations, 

authorisation is carried out by issuing a licence, which usually has 

conditions with which the operator must comply. The issues 

associated with authorisation are addressed in Section 3. 

 

Another aspect of regulation is inspection of the plant and operations 

and taking action if the results of the inspection are not satisfactory. 

These aspects are addressed in Section 4.  
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2 THE LEGISLATIVE AND REGULATORY 
FRAMEWORK 

 

Learning objectives 
After completing this chapter, the trainee will be able to: 

1. Describe the legislative and regulatory framework that is 

necessary for regulatory control to be effective. 

2. Describe the possible legal structure of a comprehensive nuclear 

law. 

 

The achievement and maintenance of a high level of safety in the use 

of nuclear energy and sources of ionizing radiation in nuclear 

installations and irradiation facilities, including the management of 

radioactive waste and the transport of radioactive material (hereinafter 

referred to as “practices”) depends on a sound legislative and 

regulatory framework. This includes the legislation (i.e. laws and 

regulations) and a regulatory body (i.e. a system of authorities with 

well-defined responsibilities and functions, appropriate staff and 

adequate resources) as two of the key elements for the required 

infrastructure for safety.  

 

The current section refers to the fundamentals of a legislative and 

regulatory framework for the safety of practices in Member States, as 

advised by the principles, requirements and recommendations 

established in the internationally recognized IAEA safety standards. It 

covers the development of the legal framework for establishing a 

regulatory body and other actions to achieve effective regulatory 

control for the safety of practices. These practices include a broad 

spectrum of nuclear installations, irradiation facilities and activities 

(hereinafter referred to as “installations/facilities”).  

 

Nuclear installations include: 

� Nuclear power plants;  

� Enrichment and fuel manufacturing plants;  

� Spent fuel reprocessing plants;  

� Research reactors and critical assemblies;  

� Radioactive waste management facilities (such as treatment, 

storage and disposal facilities).  

 

Irradiation facilities include: 

� Nuclear and irradiation facilities for medical, industrial and 

research purposes; and 

� Sources of ionizing radiation; their production, use (e.g., in 

industrial, research and medical applications), import and 

export.  

 

Other activities include: 

� Decommissioning or closure of nuclear installations and site 

rehabilitation; 
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� Transport of radioactive materials;  

� Mining and processing of radioactive ores (e.g., uranium and 

thorium ores), and close-out of associated facilities; site 

rehabilitation; and 

� Discharge and clearance of radioactive waste.  

 

The legal and governmental requirements for the safety of practices 

must cover the entire range, from the use of a limited number of 

radiation sources to a major nuclear power programme. These 

requirements include addressing all phases of the life cycle of a 

practice or installation. It should be noted that the legal and 

governmental requirements to enable a major nuclear power 

programme to take place are very different from those required if the 

practices are confined to the use of radiation facilities and radioactive 

sources. 

 

Finally, it should be understood that not all the requirements apply to 

all states. Each state must identify the requisites to apply as 

appropriate, taking into account the state’s particular circumstances 

(i.e., the potential magnitude and nature of the hazard presented by 

their installations/facilities of concern), and the advice provided in 

related IAEA Safety Standards [1-18; 24-37].  

 

2.1 State structures and duties 

 

The state is basically characterized by its sovereignty, which is the 

basis for establishing an orderly society. One way of realizing and 

maintaining such a society depends on having adequate structures 

(national authorities, social, economic and/or industrial organizations) 

and on fulfilling the corresponding duties. Usually, these structures 

and duties exist in four levels according to their nature and the 

competences they need for implementation. 

 

The first three levels involve national authorities, namely: 

1. The legislative level (parliament);  

2. The executive level (government); and  

3. The judicial level (courts). 

 

The parliament (legislative branch) defines and promulgates the 

legislative framework in which individuals and society can develop 

initiatives and activities. For instance, in the case of practices it sets 

(by legislation) an acceptable framework to allow for such initiatives 

and activities, i.e., giving to individuals or organizations the freedom 

to undertake them, but also setting limits to this freedom in order to 

protect people and society. The parliament also establishes the 

competence that the regulatory body requires and provides the legal 

instruments that it needs to (legally) control such activities. 

 

The government (executive branch) implements the legislation. It 
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creates the necessary conditions for activities (e.g., adequate education 

and training). The government is further responsible for ensuring that 

any and all activities remain within the legislative framework, within 

acceptable limits and harmless to others. As a consequence, the 

government has the competence and duty to control such activities and 

the power to intervene in order to prevent harmful developments. 

Therefore, the government establishes and maintains a State 

regulatory body to carry out the necessary surveillance and control of 

practices within the legislative and regulatory framework on behalf of 

the state. This implies, among other things, that the government 

should ensure adequate resources in both manpower and funding for 

the efficient functioning of this regulatory body. 

 

The courts (judicial branch) will judge, if necessary, the legality of 

decisions and actions, as well as make decisions in the case of major 

disagreements between the regulatory body (the regulators) and the 

regulated parties that are responsible for the practice i.e. registered 

operators, licensees or employers. 

 

The fourth level has a different nature and covers many social, 

economic and industrial aspects. It includes all those (individuals and 

organizations) that are subject to the state’s legislation and are 

involved in areas such as industry, manufacturing, trade, handicrafts, 

business organizations, agriculture, etc. At this fourth level, we find 

all those who have to or want to practice commerce. They are the 

“regulated” parties. At this economic/business level, an important role 

is played by industry, which is a complex set of different 

organizations made up of operating organizations, the designers and 

constructors of nuclear installations (e.g., reactors), various suppliers, 

and industrial organizations doing work under contract for the 

operating organization, etc. In fact, industry is in charge of realizing 

the "nuclear power programme" and, in so doing has the duty to 

propose ways and means to attain the programme's objectives (and 

also the freedom to propose appropriate technical solutions). But, by 

so doing, industry is responsible for ensuring that its projects are 

consistent with the legislative and regulatory framework. It is also 

responsible for meeting the requirements, limits, and conditions 

imposed by the regulatory body for safety reasons.  

 

Figure 2.1 illustrates the state’s structure for implementing the 

surveillance and control of practices within the legislative and 

regulatory framework. 

 

It is important to note that, depending on the basic legal system of the 

state, industry may be either state or government owned (state-run 

economy), or a group of private or corporate enterprises (market 

economy). In both cases, but particularly in the former case, the 

legislative framework should ensure the effective independence of the 

regulatory body from industry.  
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LEGISLATIVE LEVEL = PARLIAMENT 

EXECUTIVE LEVEL = GOVERNMENT 

JUDICIARY LEVEL = COURT  

ECONOMIC/BUSINESS LEVEL = REGULATED 

 

Figure 2.1: The State structure for surveillance and control of 

practices. 

 

2.2 Prime responsibility for safety 

 

The operating organization has an essential and central role and, 

therefore, bears an important responsibility. This has been widely and 

internationally recognized, and is reflected in several IAEA 

publications, and explicitly formulated in the Convention on Nuclear 

Safety, which underlines that the state is responsible for all nuclear 

installations established on the territory over which it has jurisdiction. 

In short, one basic principle is: "The prime responsibility for safety 

must rest with the person or organization responsible for facilities and 

activities that give rise to radiation risks.” Because this prime 

responsibility cannot be delegated, the operating organization assumes 

globally the sum of the "partial responsibilities" attributed to 

designers, constructors, suppliers, etc. during the realization of the 

project (or programme). This requisite is implicitly mentioned in the 

national legislation of many countries and it also sets the framework 

for dealing with the important question of civil liability. 

 

As mentioned above, the prime responsibility for safety is held by the 

registrant or licensee (i.e., the authorized user in the authorization 

granted by the regulatory body) of the practices. The authorized user 

(hereafter referred to as “operator”) has the responsibility for ensuring 

safety in the siting, design, construction, commissioning, operation, 

decommissioning, close-out or closure of its practices, including, as 

appropriate, rehabilitation of contaminated areas, and for activities in 

which radioactive materials are used, transported or handled. 

Organizations which generate radioactive waste have the 

responsibility for the safe management of the radioactive waste that 

they produce. Since, during the transport of radioactive material, 

primary reliance for safety is put on the use of approved packaging, it 

is the responsibility of the consignor to ensure the appropriate 

selection and use of packaging. Compliance with the requirements and 

conditions imposed by the regulatory body does not relieve the 

operator of its prime responsibility for safety. The operator must 

demonstrate to the satisfaction of the regulatory body that this 

responsibility has been and will continue to be discharged.  

 

Thus, the prime responsibility for the safety of nuclear installations 
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rests with the operating organization, which is responsible for 

ensuring that the design, construction and operation of the installations 

meet the applicable safety criteria set by the regulatory body. In 

addition, it is responsible for establishing procedures and 

arrangements that ensure the operations are safely controlled under all 

conditions, for establishing and maintaining a competent and 

motivated workforce, and for the control of the fissile and radioactive 

materials that are utilized or generated. These responsibilities should 

be discharged in accordance with the applicable safety objectives and 

regulatory requirements that are established or approved by the 

regulatory body. Thus, the management of the operating organization 

should ensure that its organization is well structured with clear lines of 

authority and communication and well defined responsibilities, and 

that its safety policies are established, understood and observed by all 

those involved. To ensure that there is a clear understanding of the 

responsibilities and relationships between organizational units and 

between personnel within the operating organization, detailed job 

specifications should be defined. In particular, these relationships 

should be clearly defined for all activities having a direct or indirect 

bearing on safety.  

 

2.3 Prerequisites for the safe use of radiation and the 
operation of nuclear facilities 

 

The IAEA safety standards, as well as the “IAEA Code of Conduct on 

the Safety and Security of Radioactive Sources” [24] and the 

international Conventions on “Nuclear Safety” [19] and on the “Safety 

of Spent Fuel Management and Safety of Radioactive Waste”  [20] 

(hereinafter referred to as “international agreements”), respectively 

establish basic safety principles, requirements and advice, ethical 

considerations, and obligations that help national authorities to ensure 

that practices are carried out within an appropriate system of 

regulatory control.  

 

The regulatory framework must be structured and resourced in a 

manner that is commensurate with the potential magnitude and nature 

of the hazard to be controlled. The requirements developed by the 

IAEA in GRS Part 1 [1] are as follows: 

 

Responsibilities and functions of the government: 

 

1. A national policy and strategy for safety. 

2. An appropriate governmental, legal and regulatory framework 

for safety within which responsibilities are clearly allocated. 

3. A regulatory body, which is maintained and has the legal 

authority, the competence and the resources necessary to fulfil 

its statutory obligation for the regulatory control of facilities 

and activities. 

4. Independence of the regulatory body in its safety related 
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decision making and functional separation from entities having 

responsibilities or interests that could unduly influence its 

decision making. 

5. The assignation of the prime responsibility for safety to be the 

person or organization responsible for a facility or an activity. 

The regulatory body should have the authority to require such 

persons or organizations to comply with stipulated regulatory 

requirements, as well as to demonstrate such compliance. 

6. The stipulation that compliance with the regulations and 

requirements established or adopted by the regulatory body 

does not relieve the person or organization responsible for a 

facility or an activity of its prime responsibility for safety. 

7. Where several authorities have responsibilities for safety 

within the regulatory framework, provision is made for the 

effective coordination of their regulatory functions in order to 

avoid any omissions or undue duplication and to avoid 

conflicting requirements being placed on authorized parties. 

8. Provision for emergency preparedness to enable a timely and 

effective response in a nuclear or radiological emergency. 

9. An effective system for protective actions to reduce undue 

radiation risks associated with unregulated sources (of natural 

or artificial origin) and contamination from past activities or 

events, consistent with the principles of justification and 

optimization. 

10. Provision for the safe decommissioning of facilities, the safe 

management and disposal of radioactive waste arising from 

facilities and activities, and the safe management of spent fuel. 

11. Provision for building and maintaining the competence of all 

parties having responsibilities in relation to the safety of 

facilities and activities. 

12. Provision within the governmental and legal framework for 

adequate infrastructural arrangements for the interfaces of 

safety with arrangements for nuclear security and with the 

state system of accounting for, and control of, nuclear material. 

13. Provision, where necessary, for technical services in relation to 

safety, such as services for personal dosimetry, environmental 

monitoring and the calibration of equipment. 

 

The global safety regime: 
 

14. Compliance with international obligations, participation in the 

relevant international arrangements, including international 

peer reviews, and promotion of international cooperation to 

enhance safety globally. 

15. The regulatory must make arrangements for analysis to be 

carried out to identify lessons to be learned from operating 

experience and regulatory experience, including experience in 

other states, and for the dissemination of the lessons learned 

and for their use by authorized parties, the regulatory body and 

other relevant authorities. 
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Responsibilities and functions of the regulatory body: 

 

16. The regulatory body must structure its organization and 

manage its resources so as to discharge its responsibilities and 

perform its functions effectively; this must be accomplished in 

a manner commensurate with the radiation risks associated 

with facilities and activities. 

17. The regulatory body must perform its functions in a manner 

that does not compromise its effective independence. 

18. The regulatory body must employ a sufficient number of 

qualified and competent staff, commensurate with the nature 

and the number of facilities and activities to be regulated, to 

perform its functions and to discharge its responsibilities. 

19. The regulatory body must establish, implement, and assess and 

improve a management system that is aligned with its safety 

goals and contributes to their achievement. 

20. The regulatory body must obtain technical or other expert 

professional advice or services as necessary in support of its 

regulatory functions, but this shall not relieve the regulatory 

body of its assigned responsibilities. 

21. The regulatory body must establish formal and informal 

mechanisms of communication with authorized parties on all 

safety related issues, conducting a professional and 

constructive liaison. 

22. The regulatory body must ensure that regulatory control is 

stable and consistent. 

23. Authorization by the regulatory body, including specification 

of the conditions necessary for safety, must be a prerequisite 

for all those facilities and activities that are not either explicitly 

exempted or approved by means of a notification process. 

24. The applicant must be required to submit an adequate 

demonstration of safety in support of an application for the 

authorization of a facility or an activity. 

25. The regulatory body must review and assess relevant 

information — whether submitted by the authorized party or 

the vendor, compiled by the regulatory body, or obtained from 

elsewhere — to determine whether facilities and activities 

comply with regulatory requirements and the conditions 

specified in the authorization. This review and assessment of 

information must be performed prior to authorization and 

again over the lifetime of the facility or the duration of the 

activity, as specified in regulations promulgated by the 

regulatory body or in the authorization. 

26. Review and assessment of a facility or an activity must be 

commensurate with the radiation risks associated with the 

facility or activity, in accordance with a graded approach. 

27. The regulatory body must carry out inspections of facilities 

and activities to verify that the authorized party is in 

compliance with the regulatory requirements and with the 
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conditions specified in the authorization. 

28. Inspections of facilities and activities must include 

programmed inspections and reactive inspections; both 

announced and unannounced 

29. Inspections of facilities and activities must be commensurate 

with the radiation risks associated with the facility or activity, 

in accordance with a graded approach. 

30. The regulatory body must establish and implement an 

enforcement policy within the legal framework for responding 

to non-compliance by authorized parties with regulatory 

requirements or with any conditions specified in the 

authorization. 

31. In the event that risks are identified, including risks unforeseen 

in the authorization process, the regulatory body must require 

corrective actions to be taken by the authorized parties. 

32. The regulatory body must establish or adopt regulations and 

guides to specify the principles, requirements and associated 

criteria for safety upon which its regulatory judgements, 

decisions and actions are based. 

33. Regulations and guides must be reviewed and revised as 

necessary to keep them up to date, with due consideration 

taken of relevant international safety standards and technical 

standards and of relevant experience gained. 

34. The regulatory body must notify interested parties and the 

public of the principles and associated criteria for safety 

established in its regulations and guides, and must make its 

regulations and guides available. 

35. The regulatory body must make provision for establishing, 

maintaining and retrieving adequate records relating to the 

safety of facilities and activities. 

36. The regulatory body must promote the establishment of 

appropriate means of informing and consulting interested 

parties and the public about the possible radiation risks 

associated with facilities and activities, and about the 

processes and decisions of the regulatory body. 

 

2.4 National infrastructure for safety  

 

States are required to establish an appropriate legal framework, or 

primary legislation, to regulate the safety of their practices and to 

establish a regulatory body for this purpose. The IAEA guidance on 

establishing the national safety infrastructure for a nuclear power 

programme is given in SSG-16 [35]. In such legislation, the 

fundamental safety objective of protecting people and the environment 

has to be achieved without unduly limiting the operations of nuclear 

installations or other practices that give rise to risks. Moreover, the 

number and types of practices present in the country, together with the 

types of activities planned for the future, influences the content of the 

legislation, as well as the extent of the infrastructure that is needed to 
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ensure safety. In this respect, states are required to develop national 

policies and implement strategies for the safety of practices, including 

management of the radioactive waste associated to them. Thus, as 

pointed out in sub-section 2.3 above, in developing or amending 

elements of the national regulatory framework, due regard should be 

given to the IAEA safety standards and to other binding obligations 

that result from international agreements.  

 

The national regulatory framework also has to provide for the 

identification and allocation of responsibilities in respect of managing 

the safety of practices, ensuring that an adequate supporting 

infrastructure for safety is available and including, as necessary, 

supporting facilities and services (e.g., such as emergency planning, 

waste management, training, personal monitoring and calibration 

services). At the same time, it has to ensure that sufficient human 

resources are available in the State to support the programme for the 

safety of practices and that the necessary research and development 

work is being carried out. 

Legislative provisions 

Legislation is needed to provide for the effective control of nuclear 

and facilities radiation, radioactive waste and transport safety. The 

provisions of such legislation, in accordance with IAEA safety 

standards, must:  

� Set out objectives for protecting individuals, society and the 

environment from radiation hazards, both for the present and in 

the future;  

� Specify practices that are included in the scope of the legislation 

and what is excluded from the provisions and requirements of 

any particular part of it;  

� Establish the authorization process (e.g., such as notification, 

registration, licensing, exemption), with account taken of the 

potential magnitude and nature of the hazard associated with the 

practices, and specify the steps of the process;  

� Establish a regulatory body with the authority and power needed 

to implement its functions and responsibilities in an effective 

manner; 

� Arrange for adequate funding of the regulatory body to achieve 

its functions effectively;  

� Specify the process for removal of practices from their 

regulatory control; 

� Establish and provide a procedure for review of, and appeal 

against, regulatory decisions (without compromising safety);  

� Provide for continuity of responsibility when activities are 

carried out by several operators successively and for the 

recording of the transfers of responsibility;  

� Allow for the creation of independent advisory bodies to provide 

expert opinion to, and for consultation by, the government and 

regulatory body;  

� Set up a means whereby research and development work is 
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undertaken in important areas of safety;  

� Define liabilities in respect of nuclear damage; 

� Set out the arrangements for provision of financial security in 

respect of any liabilities; 

� Set out the responsibilities and obligations in respect of financial 

provision for radioactive waste management and 

decommissioning;  

� Define what is an offence and the corresponding penalties;  

� Implement any obligations under international treaties, 

conventions or agreements; 

� Define how the public and other bodies are involved in the 

regulatory process; and 

� Specify the nature and extent of the retrospective application of 

newly established requirements to existing practices. 

 

Therefore, it must be ensured, through legislative provisions, that the 

regulatory body has the authority to: 

� Define and develop policies, safety principles/requirements and 

associated criteria, covering the different practice stages (siting, 

design, construction, commissioning, operation, and 

decommissioning), where appropriate; 

� Establish regulations and issue guidance;  

� Require any operator to conduct safety and environmental 

assessments and fulfil its responsibility to protect human health 

and the environment from possible adverse effects arising from 

their practices; 

� Require that all operators provide it with any necessary 

information, including information from its suppliers (even if 

this information is proprietary);  

� Issue, amend, suspend or revoke authorizations and set 

conditions;  

� Require an operator to perform a systematic safety reassessment 

or a periodic safety review over the lifetime of their practices;  

� Enter the site of a practice at any time to carry out an inspection;  

� Enforce regulations and other safety requirements;  

� Communicate directly with governmental authorities at higher 

levels when such communication is considered to be necessary 

for effective exercise of its functions;  

� Communicate independently its safety requirements, decisions 

and opinions and their basis to the public;  

� Make available to other governmental bodies, national and 

international organizations, and to the public, information on 

incidents and abnormal occurrences, and other information, as 

appropriate;  

� Liaise and co-ordinate with other governmental or non-

governmental bodies having competence in such areas as health 

and safety, environmental protection, security, and transport of 

dangerous goods; and  

� Liaise with regulatory bodies of other countries and with 

international organizations to promote co-operation and the 
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exchange of regulatory information.  

National legal hierarchy 

The legal structure for the control of the safety of practices forms part 

of a state's general legislative system. As such, it must respect the 

same rules that apply to other parts of that system. In spite of the 

variations that can be found from one country to the next, the most 

common hierarchy starts from the top with the State's Constitution. 

 

Nevertheless, a distinction is commonly made between primary 

legislation represented by the law itself (i.e., including for instance 

other related legal acts, ordinances, decrees, etc.) and secondary 

legislation, which consists of regulations that generally include 

administrative and technical requirements. Additionally, numerous 

national legislative systems also recognize less constraining guidance 

documents (so-called “guides”) that give examples or suggestions of 

what can be considered to be "good practice" in fulfilling the 

legislative provisions and regulatory requirements established by the 

primary and/or secondary legislation, respectively. By definition, 

regulations are mandatory and guides are non-mandatory. Finally, the 

legal system of a country may include the applicable technical 

standards at the bottom of the legal structure.  

 

Thus, the development of regulatory tools leads to two categories of 

regulations: administrative, e.g., defining procedures for conducting 

the authorization process by licensing in an orderly manner, and 

technical, e.g., setting particular safety principles, requirements or 

provisions which operators have to satisfy.  

 

Guidance documents (hereafter referred to as “guides”) are normally 

issued by the regulatory body to recommend detailed operational and 

technical guidelines to ensure that the state’s legislative provisions 

and its safety requirements are satisfied. They are meant to explain 

and illustrate to the operator what the regulatory body considers to be 

good practice but may not necessarily represent obligations. 

 

Guides are subject to revision and amendment through changes in the 

safety of practices, technical developments, national policy and 

changes in IAEA safety standards and/or national regulations. 

 

The level of detail in guides may vary from one state to the next and is 

influenced by several factors such as the number and extent of 

practices subject to the legislation. In some states, guides are given on 

a case by case basis, but such a system is best applicable when only 

one or two similar installations/facilities are subject to control. 
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LAW 

(acts, ordinances, decrees) 

REGULATIONS 

(administrative/technical requirements) 

GUIDES 

(recommendations) 

STANDARDS 

(industrial, technical) 

 

Figure 2.2: Example of a national legal hierarchy. 

 

The graphical presentation of the above elements in Figure 2.2 shows 

their level in the legal hierarchy. The box on the top represents the law 

including all lower tier primary legislation (acts, ordinances, decrees, 

etc.). Underneath that is the box for the regulations (with 

administrative and technical requirements). Further down, is the box 

containing regulatory guides (which are usually recommendations). 

And below that at the bottom is the box containing technical standards 

(often also known as “industrial standards”), which are usually a 

formal document (e.g., norms) that establishes uniform engineering or 

technical criteria, methods, processes and practices. 

 

Therefore, the legal basis providing for the safety of practices and 

their associated regulatory control is provided by the law issued by the 

supreme law-making organ of the government (e.g., the national 

legislature or parliament). The legislative system adopted in a 

particular state would have to conform to the legal experience of that 

state, but the objective is the same whatever the system. Basic 

prerequisites and obligations would be decided upon by the national 

legislature or parliament and the details of how this would be achieved 

could be provided in subordinate secondary legislation (regulations). 

The latter is easier to revise but the basic prerequisites and obligations 

in the primary legislation (law) are less likely to change. If they do, 

their implications would be of sufficient importance to require the 

attention of the national legislature or parliament. 

Drafting the law 

Having reviewed the results of assessment of the existing legislation 

on the safety of practices in the State and any preliminary input from 

interested parties, the responsible body (whether a governmental body, 

a legislative committee or an independent panel of experts) will be in 

a position to prepare an initial draft of the primary legislation (the 

law). An important issue at the outset is whether the new law will 

cover all aspects related to the safety of practices, or whether it will 

cover different aspects in a number of separate laws. Other fields of 

law are bound to be affected by comprehensive regulation. There is no 

uniform approach to this issue: some states opt for a comprehensive 

Nuclear Energy Act, complemented by a set of regulations; others 
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prefer to enact separate laws for the various fields to be covered, 

which also need to be complemented by regulations. 

 

When considering the above issue, legislators need to take into 

account national legal traditions. In states with a tradition of 

comprehensive regulation, for example, legislators may prefer to 

incorporate the nuclear law into, for example, the existing 

environmental protection legislation. Nevertheless, the manner in 

which states organize their nuclear primary legislation is not of 

overriding importance. What is important, however, is that the law be 

transparent, and clearly understandable, with easy access to the 

relevant provisions both for interested parties and the general public. 

This argues against the piecemeal addition of provisions to laws and 

requirements in regulations covering related fields. If, for example, the 

licensing procedures for practices are set out as amendments to 

different laws, the objectives of transparency, clarity and easy access 

cannot be achieved. Given these considerations, many states have 

found it convenient to adopt a single comprehensive nuclear law. 

 

The comprehensive law approach does not mean that certain nuclear 

related matters not central to the safety of practices may not be 

handled in separate laws. If certain subjects (e.g., worker protection or 

waste disposal) are effectively and consistently treated under separate 

laws, it would be neither necessary nor efficient to include these 

matters in one specific nuclear law.  

 

A number of States divide the areas to be covered by a nuclear law 

into two major parts, the first dealing with the prevention of accidents 

and incidents through, for example, licensing and control mechanisms, 

and the second dealing with nuclear liability. This two part approach 

is certainly reasonable, although there is the minor drawback that the 

two parts may lose their mutual consistency if they are amended at 

different times. Safeguards and export and import control provisions 

may also warrant special legislation for insertion into foreign trade 

legislation, as they differ substantially from the safety and liability 

provisions of nuclear legislation.  

 

Considering the discussion above, a possible structure for a 

comprehensive nuclear law that may provide useful guidance is 

illustrated in Table 2.1. 
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Table 2.1: Possible structure of a comprehensive nuclear law. 

 

Parts  Article Contents 

PREAMBLE   

OBJECTIVES, 

DEFINITIONS  

& SCOPE 

1 Objectives. 

2 Definitions. 

3 Scope of application. 

REGULATORY 

BODY 

4 Establishment of the regulatory 

body. 

5 Functions and responsibilities. 

6 Human and financial resources. 

7 Advisory bodies. 

AUTHORIZATION 

& NOTIFICATION 

8-11 Authorizations (licences, 

permits, etc.). 

OPERATOR´S 

RESPONSIBILITIES  

12 -13 Responsibilities (of licensees, 

operators, users). 

INSPECTION  

& ENFORCEMENT 

14 Inspection. 

15 Enforcement 

SPECIFIC 

PROVISIONS 

various For each subject area, for 

example: 

� Radiological protection;  

� Radioactive material and 

radiation sources; 

� Safety of nuclear 

installations; 

� Emergency preparedness 

and response; 

� Mining and milling; 

� Transport; 

� Radioactive waste and 

spent fuel; 

� Nuclear liability and 

coverage; 

� Safeguards; 

� Export and import 

controls; and 

� Security. 

OFFENCES  

& PENALTIES 

... Offences. 

... Penalties. 

APPEALS ... Appeal procedures. 

FINAL PROVISIONS various Final clauses, for example: 

� Amendments; 

� Repeals of earlier laws; 

� Transitional period; etc. 

 

Some guidance for the drafters of a proposal for a nuclear law is as 

follows: 

� Identify the key terms that require precise definition in a 

separate section; 
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� Clearly assign institutional responsibility for each regulated 

activity, in order to avoid confusion; 

� Ensure that the legislative language is sufficiently clear about 

which activities are covered and which procedures must be 

followed in order to comply with the law; 

� Ensure clear provisions for dealing with disagreements and with 

violations of regulations (e.g., conflicts of jurisdiction between 

agencies, appeals by operators against regulatory decisions, and 

the punishment of wilful violators of regulations); 

� Ensure that it is clear how the financial costs of various 

activities will be met (e.g., through general tax revenues, licence 

fees or financial penalties for violations); 

� Ensure that adequate involvement in the regulatory process by 

the parties concerned is provided (including local communities 

and, where trans-boundary issues may arise, neighbouring 

states); 

� Ensure that provisions are included giving regulators the 

flexibility necessary in order to adjust to technological, social 

and economic changes; 

� Ensure that provisions are contained for the orderly 

implementation of new or revised arrangements (e.g., a delay 

period before entry into force or phasing in over an extended 

period); and 

� Ensure that provisions are included for the activities being 

carried out and facilities being operated, both under existing 

practices, in accordance with earlier regulations (e.g., the 

exemption of certain activities/facilities under practices from 

certain requirements). 

National policy and strategies 

Even though some states apply a national policy that is indirectly 

reflected in diverse documents but not written up in a single 

document, it is common practice that the policy is approved through a 

legal instrument (e.g., a law). A national policy in a particular field 

represents a comprehensive set of options taken by the State. An 

example of a national policy would include a nuclear power 

programme in the mix of energy sources to meet the needs of the state, 

as well as the justification for this option in the mix. 

 

In addition, the national legislation should address how the state 

foreseen control of the safety of practices and what should be done to 

ensure it. For this reason, the national policy should define 

responsibilities and reflect national priorities, circumstances, 

structures, and human and financial resources. Additionally, it should 

be reviewed and possibly updated from time to time and also be 

compatible with the international instruments recognized by the state. 

 

The national policy also indicates the system of regulatory control that 

needs to be put in place and considers the many societal issues that 

affect control of the safety of practices. And, because a national policy 
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should be based on a thorough knowledge of the existing programme 

for nuclear installations and other practices, the state, or an 

organization appointed by it, should undertake, as far as practicable, a 

complete analysis of the present and likely future inventory of all 

radioactive materials including fissile material, their nature, their 

amounts, their generation and their location. Therefore, even if a 

formal notification system is not yet in place, work by a planning 

group or designated technical staff should be commenced on 

establishing a national inventory of radiation sources and radioactive 

waste generated each year, currently in storage, and projected to 

accumulate in the country. Additionally, it should not be difficult to 

obtain a reasonable estimate of the scope and scale of the practices to 

be regulated. 

 

A national policy incorporates the fundamental principles recognized 

by the international community, which include, for instance, the top 

priority assigned to safety, the importance of the protection of human 

health, of society and of the environment, the involvement of 

interested parties and the management options chosen. 

 

A national strategy describes the various arrangements to be put into 

place to ensure proper implementation of the above mentioned 

national policy and to make sure that the interactions between 

different steps are adequately considered. Whereas the national policy 

indicates what options the state intends to follow, the implementing 

strategy explains what coordinated actions are needed to put that 

policy into practice. The line separating policy from strategy is not 

always sharp, however. The important point is that a comprehensive 

set of arrangements (set out for instance in the national regulatory 

framework) be put into place to ensure that all activities with practices 

are safely managed. In this regard, it is important to specify if the 

control exercised by the regulatory body can be decentralized, and if 

so, to what extent and under which conditions. 

 

For example, a strategy to safely manage radioactive waste needs to 

define the disposal routes for the different types of waste and the 

actions required to implement a disposal plan. It may also include for 

instance various options for decommissioning of installations/facilities 

and also for disposal. Siting constraints, and technical and economic 

considerations are also bound to limit the number of available options. 

Arrangements that need to be taken into account include for instance: 

� Planning for long-term management of radioactive waste; 

� Allocation of responsibilities to operators and to the regulatory 

body, and provisions for independent regulatory functions; 

� Different disposal options for different types of waste; 

� Site selection procedures for disposal sites; 

� Ensuring that arrangements are in place to ensure the safety of 

facilities for radioactive waste management during their entire 

lifetime; and 

� Remediation of contaminated areas. 
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2.5 Regulatory control  

 

In most national legislative systems, activities not specifically 

prohibited by law may be freely undertaken ("what is not forbidden is 

allowed"). However, in the case of activities that may represent a risk 

to individuals or to the environment, such as nuclear technology, the 

law requires that prior permission be obtained ("what is not allowed is 

forbidden"). Thus, most regulations, including those that address 

matters other than safety, contain statements about their scope. The 

scope of a regulation establishes the boundaries for the regulation in 

defining, as precisely as practicable, what the safety requirements 

apply to, and the identity of persons who are responsible for applying, 

or complying with, these safety requirements. 

 

As noted earlier, the legislation is required to specify the practices that 

are included in the scope of the legislation, and what is excluded from 

such legislation. Then, the regulations are also required to specify 

exclusions and determine under what conditions the regulatory body 

can exclude certain exposures considered unamenable to control and 

when it may exempt certain practices from the regulatory 

requirements. Regulations are also needed to establish what safety 

criteria are to be applied to allow for clearance of radioactive 

materials.  

 

The identification of persons responsible for safety should be included 

as part of the safety requirements established in the regulations. 

International experience recognizes and identifies persons having 

prime responsibilities for radiation safety as the operator, and the 

employer in the case of occupational exposure. 

  

The regulatory body needs to establish very clearly whom it will hold 

accountable for compliance with its regulations. The regulatory body 

in granting authorizations needs to confer prime responsibility on the 

operator for occupational and public safety during practices, and this 

person therefore should have legal accountability. In the case of 

employers who are not also operators, the responsibility for 

occupational exposure is often part of the broad responsibilities for 

occupational safety in general. If the employer is not the operator, 

sharing responsibility for occupational safety, this can create problems 

for the regulatory body, particularly in enforcement matters.  

  

Different national laws use different terms for the same concept of 

authorization, such as licence, permit or certificate, for instance. In the 

present document the term of "authorization" is the general concept 

covering licence or registration. A “licence” is an explicit 

authorization issued by the regulatory body following an application 

and review process. It is required for all practices deemed to represent 

a significant health or safety risk. However, where the risk created by 
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a practice is less important, the operator may only be required by law 

to apply for a “registration” of that practice with the regulatory body. 

 

Finally, where the risk is considered to be minimal, the operator is 

simply asked to “notify” the regulatory body that he/she is proceeding 

with this practice. In other words, the extent of the control applied 

shall be commensurate with the potential magnitude and nature of the 

hazard presented.  

Regulatory flexibility  

One of the main functions and responsibilities of the regulatory body 

(additionally to the conduct of inspections) is the authority to grant 

authorizations for practices. In this respect, two powers conferred 

through legislation which are particularly important are the authority 

to: 

� Impose safety requirements, in addition to those contained in the 

regulations through conditions placed on the authorization, or by 

issuing an order after an authorization has been granted; and  

� Grant exemptions (under specific principles and criteria) from 

certain safety requirements. 

 

There are circumstances where it may be more practical to include 

safety requirements in the authorization (i.e. licence) rather than in the 

regulations. An example is where there is only one or a very few 

operators engaged in a particular practice (e.g., the early stages of a 

new technology). It saves the regulatory body the resources and time 

needed to incorporate the safety requirements in the regulations and 

helps to keep them relatively simple by not including things that 

would only be applicable to a very few. The safety requirements 

contained in an authorization are usually prescriptive and linked to a 

broader safety requirement in the performance regulations. In 

addition, if there is a relatively new type of practice (e.g., radiation 

source), it may be better to use authorization conditions for some 

aspects of the safety requirements rather than prepare specific 

regulations for it, in order to maintain greater flexibility while 

experience is being gained. It is also an expedient way to impose 

safety requirements on existing operators, during the early stages of a 

programme for the regulation of the practices, before the regulatory 

body (i.e., in its organizational phase) has had the opportunity to 

prepare a complete set of regulations. 

 

The authority to exempt a practice from certain aspects of the 

regulations is also important. Thus, operators can be relieved from 

applying the safety requirements of the regulations if certain general 

principles and criteria for exemptions are met. The provisions for 

exemption are based on the concept that the administrative burden to 

be imposed on persons engaging in certain practices (e.g., using 

certain radiation sources) is unnecessary and would achieve little. 

Nevertheless, the reasons for granting each exemption should be 

documented. 
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However, the regulatory body has a clear obligation to apply its own 

regulations. Therefore, it should not grant an authorization when it is 

aware that some aspect of the proposed practice does not conform to 

its safety requirements. On the other hand, in some cases the operator 

may demonstrate to the satisfaction of the regulatory body that a 

safety requirement does not seem appropriate and that there are 

alternative ways to achieve a satisfactory level of “protection against 

ionizing radiation and of the safety of radiation sources” (hereinafter 

referred to as “radiation safety”). In these cases, regulatory flexibility 

should also be taken into account. 

 

In conclusion, when preparing regulations, the regulatory body should 

identify options when practicable and weigh the advantages and 

disadvantages before selecting a safety requirement. Among other 

things, for instance, the way in which a safety requirement is stated 

can make a difference in how burdensome or costly it will be for 

operators. Thus, due consideration should be devoted to the fact that 

some poorly framed safety requirements can contribute little to 

radiation safety and can be costly for operators. 

Overlapping jurisdictions  

As the safety of operating nuclear installations and other practices is 

an extremely broad field, involving numerous activities, it represents a 

multidimensional issue. For instance, the government agency that 

regulates safety in the workplace is often not the regulatory body 

governing radiation safety in the operation of nuclear installations and 

other practices. Besides being under the control of the regulatory 

body, the management of some aspects of radiation may also fall 

under the control of many other regulatory authorities. Examples are 

national agencies and regulatory authorities with responsibilities for: 

� Health and industrial safety (dangerous chemicals, radiological 

protection, technological processes); 

� Environment (discharges, environmental impact assessment of 

facilities); 

� Building (construction of facilities); 

� Transport (transportation of dangerous goods); 

� Customs (import, export, trans-boundary movements); and 

� Many others. 

 

In many states, the regulatory authorities responsible for health and 

safety, environmental protection, mining, etc. existed prior to the 

regulatory body responsible for the control of the safety of practices. 

The legislator should therefore pay much attention to the clear 

allocation of responsibilities between the various authorities. In 

particular, the powers and responsibilities of the regulatory body 

regulating nuclear, radiation, waste and transport safety of 

installations/facilities must be clearly defined in the legislation 

establishing it.  
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Mechanisms to resolve conflicts between national authorities should 

also be put in place. In such instances, a memorandum of 

understanding between these authorities should be formulated to 

clearly define the conditions under which a particular authority takes 

leading regulatory responsibility and how they operate in a co-

coordinated manner to limit regulatory gaps and overlaps. Finally, 

besides all the legal arrangements, good personal communication 

between members of the various regulatory authorities is probably the 

most efficient method of defusing potential conflicts before they arise. 

 

2.6 Regulatory body 

 

The regulatory body is the government arm that has to exercise the 

state's responsibilities with respect to the safety of practices. In this 

regard, it is responsible for the state's surveillance and control over all 

actions that have a bearing on the safety of practices.  

 

The regulatory body is the organization that continuously supervises 

practices. It may include advisory committees which the state may 

appoint, any expert bodies which the regulatory body may need to 

support specific parts of its activities, the necessary legal support, and 

the necessary resources for the signing and granting of authorizations. 

Advisory bodies are not compulsory and are not part of the regulatory 

body. In many countries, the “licensing authority” of the regulatory 

body is placed relatively high in the government, while its main core, 

that covers all administrative and technical aspects, has its own place 

in the government organization and its own name. 

Organizational phase 

A fundamental element of an acceptable national regulatory 

programme for the control of the safety of practices is the creation and 

maintenance of a regulatory body (or regulatory bodies) with the legal 

powers and technical competence necessary to ensure that operators of 

practices operate them safely and securely as required by GSR Part 1 

[1]. The central consideration during the organizational phase of the 

programme when structuring the regulatory body is that it should 

possess the attributes necessary for correctly applying the national 

laws and regulations that are designed to protect public health, safety 

and the environment [4, 8, 9, 11, 12].  

 

The regulatory body should be structured in such a way as to ensure 

that it is capable of discharging its responsibilities and carrying out its 

functions effectively, efficiently and independently [GS-G-1.1; 

Section 3[4]]. The organisation should ensure that protection and 

safety is effectively integrated into the overall management system as 

required by GSR Part 3 [3].  Several options exist. No single option is 

the most suitable for all states. Determining the best structure for a 

particular state requires a careful evaluation of many factors, including 

the following: the nature of the national legal infrastructure; the state’s 
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cultural attitudes and traditions; the existing governmental 

organization and procedures; and the technical, financial and human 

resources available in that State. In addition, the regulatory body 

needs a structure and size that is commensurate with the extent and 

nature of the practices it must regulate. 

Furthermore, it is important that the nuclear law contains provisions 

that ensure that the regulatory body is provided with adequate 

personnel, financing, office quarters, information technology, support 

services and other resources. If the regulatory body consists of more 

than one authority, the law should prescribe arrangements that ensure 

that regulatory responsibilities and functions are clearly defined and 

co-ordinated, so as to avoid any omissions or unnecessary duplication, 

and to prevent conflicting requirements being placed on the operator. 

If the regulatory body is not entirely self-sufficient in the technical or 

functional area and consequently cannot discharge its review and 

assessment, authorization, inspection or enforcement responsibilities, 

the law should enable it to seek advice or assistance from outside 

sources. When such external advice or assistance is provided (e.g., by 

a dedicated support organization, by universities, by scientific 

institutes or by consultants), arrangements should be made to ensure 

that those providing it are effectively independent of the operator [10]. 

It must be emphasized that receiving external advice or assistance 

does not relieve the regulatory body of its responsibility for decision 

making. In particular, the regulatory body’s responsibility for making 

decisions and recommendations must not be delegated.  

Independence and separation of functions 

One of the most important attributes of a regulatory body is its 

freedom from unwarranted interference in its regulatory functions as 

required by GSR Part 1 [1]. This concept has been developed in the 

international safety standards and relevant international agreements 

which state that [19]: “Each contracting party shall take the 

appropriate steps to ensure an effective separation between the 

functions of the regulatory body and those of any other body or 

organization concerned with the promotion or utilization of nuclear 

energy.” 

 

In fact, however, no single approach can ensure effective 

independence and separation of the functions of the regulatory bodies 

in all states. An essential first step in determining the best approach is 

a careful assessment of the regulatory body’s independence of 

judgement and decision making in the safety area. Thus, if other 

authorities, who may not meet the requirements of independence, are 

involved in the granting for example of authorizations, it must be 

ensured that the safety requirements of the regulatory body are not 

ignored or modified in the regulatory process.  

 

A sound regulatory structure presupposes legislation covering both the 

powers and capabilities of the regulatory body and also its 

relationships with other governmental bodies, the regulated industry 
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and the public. The first factor is the regulatory body’s basic structure 

and composition. States with different governmental organizations and 

legal traditions obviously structure their regulatory bodies in different 

ways. Some may designate a single director for a fixed term of office, 

others a board of directors who have staggered terms of office. 

Perhaps the head of the regulatory body can be removed only for a 

clearly identified reason, or he/she can be removed at the discretion of 

the president, the cabinet or a minister without stating the cause. In the 

latter case, the real and perceived independence of that person will be 

affected. The process of designating and removing the head of a 

regulatory body determine the extent of the body’s independence, but 

it is an indication of how the safety function is viewed in the state 

concerned.  

 

Some states may place the regulatory body under the supervision of a 

parent organization, such as a government department or a ministry. 

The fact that the regulatory body is located within the administrative 

structure of another organization, or is supervised by it, does not 

necessarily mean that the regulatory body lacks independence. The 

question is whether the necessary effective separation or effective 

independence of key regulatory functions and decision making exists. 

That question can be answered only after an evaluation of the detailed 

provisions determining how the practical work of the two 

organizations is conducted. If the parent organization has 

responsibilities regarding the conduct or promotion of nuclear-related 

activities, the fact that it is supervising the regulatory body raises 

issues of “independence” or “separation of regulatory functions”. If it 

is responsible for nuclear energy development, situations could arise 

in which the parent organization is called upon to take decisions, for 

example, about the establishment of facilities using nuclear 

techniques. In such situations, administrative measures would have to 

be taken in order to ensure that safety-related decisions of the 

regulatory body are effectively independent of or separate from 

developmental or promotional decision making. 

 

One element related to organizational structure is the regulatory 

body’s reporting arrangements. If the regulatory body cannot provide 

information on its safety judgements or about safety-related incidents 

occurring in authorized practices without the approval of another 

organization, issues of independence and transparency arise. The 

reporting arrangements should therefore be such that the regulatory 

body can provide safety-related information to the government and the 

public with the maximum degree of directness and openness. 

 

A second element concerns the need for an appeals process for 

disputes concerning regulatory judgements. A process must be 

provided for resolving such disputes that does not give the appearance 

that regulatory judgements are subject to a reversal for extraneous 

reasons. The national legal system should include a process whereby 

appeals are dealt with either through a hierarchy of administrative 
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bodies or through the judiciary. 

 

Crucial to the independence of the regulatory body are its technical 

capabilities. An organization charged with making complex technical 

judgements must have access to expert personnel who can make such 

judgements or who can assess those of others. If a regulatory body 

must rely entirely on the assessments of others, its independence may 

be compromised. 

 

A related crucial factor is that of financial resources, which must be 

sufficiently predictable and reliable, adequate and not subject to undue 

control by external bodies. Therefore, to the extent feasible given the 

state’s budgetary process, the regulatory body should have the ability 

to develop its own budget and make the case vis-à-vis the legislature 

or the government for the level of funding necessary for implementing 

its responsibilities. However, in many cases, regulatory bodies are part 

of the government structure and do not have the right to define their 

budgets. 

 

Finally, a factor that is sometimes overlooked but which is important 

for the independence of the regulatory body is leadership. The third 

safety principle in the IAEA Safety Fundamentals SF-1 [17] is that 

‘effective leadership and management for safety must be established 

and sustained in organizations concerned with, and facilities and 

activities that give rise to, radiation risks’. 

 

If the head(s) of the regulatory body is (are) recognized as having the 

highest level of competence (in nuclear technology, law, public 

administration or some other relevant discipline), the right kind of 

experience and a sound character, the judgements made by the 

regulatory body are likely to be respected and implemented.  

 

Regulatory bodies headed by persons who are perceived as lacking 

competence or as holding their position for purely political reasons 

will have difficulty in maintaining internal employee morale and 

external confidence. 

Functions and structure 

The main functions of the regulatory body are carried out within, and 

are dependent upon, the national legislative and regulatory framework. 

Therefore, a state’s nuclear law should set forth the regulatory 

functions that are essential for protecting public health, safety and the 

environment. In this respect, good examples are the international 

agreements (i.e., in particular the conventions) which require the 

contracting parties to establish and maintain a legislative and 

regulatory framework to govern the safety of nuclear installations and 

radioactive waste management, identifying a number of functions to 

be performed by a regulatory body within such a framework. They 

group these functions into five categories: 

� Establishing requirements and regulations including those for 
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both safety and security and including emergency preparedness; 

� Authorization by licensing or other means, including the 

prohibition of practices that do not have authorisation;  

� Review and assessment of safety submissions; 

� Inspecting and evaluating findings; and  

� Enforcement. 

 

Additionally, a sixth category, not mentioned before but considered 

essential by most regulatory bodies, is the provision of information on 

regulated activities to the public, the media, the legislature and other 

relevant parties. 

 

Finally, the regulatory body should be encouraged to co-ordinate its 

activities with the activities of international and other national bodies 

involved in the safety of practices. 

 

Thus, the first central function of the regulatory body is 

developing/producing regulations and guides (covering its areas of 

responsibility), which can require a considerable amount of resources 

and need to be coordinated with other units within the regulatory body 

that are responsible for safety-related functions (such as inspection, 

enforcement, review and assessment). It should be noted that this 

function is consistent with the IAEA safety standards [1] which state 

that “The regulatory body shall establish or adopt regulations and 

guides to specify the principles, requirements and associated criteria 

for safety upon which its regulatory judgements, decisions and actions 

are based’. Therefore, national legislation should clearly identify the 

governmental body that is finally responsible for issuing or adopting 

safety regulations. 

 

Following the above, review and assessment is one of the main 

continuous functions of the regulatory body and should be based on 

regulations and guides. Hence, links with the units responsible for that 

function are required. The results of assessments and reviews may 

need to be followed up by inspection and enforcement and good 

communication with those parts of the regulatory body is essential.  

 

Therefore, early in any situation for which regulatory action is being 

contemplated, it is important to determine first; whether a proposed 

nuclear-related activity needs to be authorized, or is such that no 

regulatory control is required; and second, where regulatory control is 

required, what level of regulatory control (licensing, notification or 

other) is appropriate and which competent authority or authorities 

should exercise the regulatory control. Operators may have their own 

views and/or express preferences, but only the regulatory body can 

make a definitive determination. 

 

In this context, it is important to recognise that international 

agreements prohibit the operation of nuclear installations and 

radioactive waste management facilities without authorization. Thus, 



 Module XX: Regulatory control 

 Page: 30 of 77 

in order to comply with such provisions and with accepted 

international practice, the national nuclear legislation should clearly 

state that using nuclear energy without prior authorization is 

prohibited. Also, it should provide for the regulatory body to grant, 

amend, suspend and revoke authorizations and to set conditions for 

granting them. 

 

Furthermore, inspection and enforcement are the other main 

continuous functions of the regulatory body and in most cases should 

merit a separate organizational identity. Inspection and enforcement 

can take many forms. As with assessment and review, the specialist 

inspectors may form a permanent part of the inspection unit, or may 

be drawn from other parts of the regulatory body as required. How 

this is done depends on the scale of the activities and the availability 

of specialist personnel. However it is organized, this function cannot 

operate in isolation and there must be strong and effective links with 

all other parts of the regulatory body.  

 

In fact, the authorization of nuclear-related activities and nuclear 

material would be useless without the power to determine whether 

operators comply with the terms and conditions of the licenses. 

Therefore, the regulatory body must have access for inspection to the 

sites and facilities at which nuclear technology and material are being 

used, to ensure that public health and safety are being adequately 

protected. It must also be authorized to require operators to provide all 

necessary information, including information from suppliers (even 

proprietary information, where necessary). In addition, it must be 

authorized to obtain documents and opinions on matters involving 

public health, safety and the environment from persons and private 

and public organizations as may be necessary and appropriate. 

Furthermore, the law should provide for procedures whereby the 

regulatory body can require operators to carry out safety assessments, 

including safety reassessments or periodic safety reviews over the 

lifetime of the installations/facilities. 

 

Moreover, the legislative framework must provide for “the 

enforcement of applicable regulations and of the terms of licences, 

including suspension, modification or revocation”. Legislation should 

therefore clearly and explicitly assign enforcement powers to the 

regulatory body. Such powers can be exercised in several ways. Many 

regulatory bodies have internal enforcement sections that, acting 

independently, can compel compliance by issuing administrative 

orders or prohibitions directed to the operator. Many have the power 

to levy monetary fines or other penalties. In any event, the regulatory 

body must have the power to revoke a licence, thereby shutting down 

an operator’s business. Also, many states authorize the imposition of 

criminal penalties for wilful or especially serious or persistent 

violations of nuclear safety laws or regulations. 

 

The exact role of the regulatory body in emergencies varies 
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considerably among countries, depending on how it is organized to 

respond to emergencies in general. In all but the largest of 

organizations, it is unlikely that dedicated resources are allocated to 

this role. It is therefore necessary to set up procedures to draw 

together the necessary resources when required, and to exercise them 

as appropriate. However, the structure of the regulatory body should 

clearly indicate a responsible person or group in charge of 

coordinating the development of procedures, liaison with other 

organizations involved in the overall emergency preparedness, and 

conducting the nuclear emergency exercises that test the ability of the 

operator and the emergency services to respond satisfactorily to a 

nuclear emergency. 

 

The regulatory organization needs administrative support. If it is not 

properly organized, the activity of a limited number of technical staff 

could be further limited by their involvement in general 

administration. A regulatory body is, by its very nature, heavily 

engaged in activities that require professional legal support. Although 

the regulatory body might have a strong technical orientation, legal 

support is a necessary component of the system.  

 

A final matter to be discussed briefly is how to ensure that the 

regulatory body can obtain the necessary technical support and policy 

advice. In fact, if the regulatory body lacks the technical personnel 

necessary to discharge its responsibilities, the nuclear law should 

enable it to secure the services of technical experts or to arrange for 

the necessary technical work to be carried out under contract. It is, of 

course, important that the providers of the external expertise (e.g., 

contractors, universities, technical support organizations and scientific 

institutes) have the maximum degree of independence from the bodies 

engaged in the development or promotion of nuclear energy. 

 

In this respect, many states have established mechanisms, within or 

outside the regulatory body, by means of which the regulatory body 

can obtain advice on issues that may affect national policies. Also, 

many states have created bodies to provide advice to the government 

on regulatory activities. Obviously, the structure, composition and 

relationships of an advisory body depend on the kind of advice being 

provided. In any event, the membership of the advisory body needs to 

include persons of recognized competence in the relevant field or 

fields. In relation to the role of bodies created to advise regulatory 

bodies, the IAEA safety standards emphasize that the advice provided 

by advisory bodies (on a temporary or permanent basis) must be 

impartial [GS-G-1.1; Section 3 [4]] and that any such advice offered 

must not relieve the regulatory body of its responsibilities for making 

decisions and recommendations.  

 

In any case, experience demonstrates that regulatory bodies may need 

the assistance of consultants. Thus, consultants would normally be 

used to assist in the day-to-day or more routine regulatory activities or 
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in specific and difficult assessment tasks if the regulatory body does 

not have qualified personnel available because the workload does not 

justify a full time specialized staff. The standard of qualification of 

such consultants should not be different from those of the members of 

the regulatory staff. Thus, advisory committees can support the 

regulatory body in a variety of ways. Broadly based committees with a 

membership drawn from other government departments, scientific 

organizations, and the regulated industry can bring broad perspectives 

to bear on the formulation of regulatory policy and regulations. A 

well-founded committee can provide a valuable service to the 

regulatory body by helping to assure that policies and regulations are 

clear, practical and complete.  

 

Additionally, the actions and responsibilities of many other 

organizations can interact with those of the regulatory body. Such 

organizations may include government departments, environmental 

protection authorities, and other bodies with responsibilities for 

emergency preparedness, physical protection/safeguards authorities, 

water and land use planning authorities, and other regulatory 

authorities. Where regulatory authorities overlap, it may be 

appropriate to manage the relationship between the bodies by means 

of a formal agreement. 

 

Issues associated with communication are addressed in Module 23 of 

the Basic Professional Training Course but some points of particular 

relevance to regulatory bodies are noted here.  Most regulatory bodies 

have programmes for the provision of information to other interested 

parties (the public, the media, the legislature, local government and 

industry) about issues and activities that are relevant to the safety of 

installations/facilities. Indeed, public confidence that nuclear material 

and techniques are being used safely is closely linked to the regulatory 

body’s track record of providing prompt, accurate and complete 

information on such activities. Independence is also relevant in this 

context. National legislation should make it clear that the regulatory 

body is authorized to communicate its requirements, decisions and 

opinions, and the basis for them, to the public independently. 

Furthermore, it should enable the regulatory body to communicate 

directly with high level governmental authorities when 

communication with them is considered necessary for the effective 

exercise of the regulatory body’s functions. Finally, legal authority is 

needed in order to ensure that the regulatory body can make available 

to other governmental bodies, international organizations and the 

public information on incidents and abnormal occurrences, and other 

information, as appropriate. 

 

The safety of practices has become a truly global activity. It is 

important to recognize this not only because of potential 

transboundary health, safety and environmental impacts, but also 

because most nuclear-related activities involve some international 

technical or commercial aspects (such as the purchase of at least some 
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items from a foreign supplier or the use of foreign origin technology). 

A state’s nuclear law should therefore enable the regulatory body to 

liaise with the regulatory bodies of other states and with international 

organizations so as to promote co-operation and the exchange of 

regulatory information. Similarly, there are many parties at the 

national level that need to be involved in regulatory decision making 

concerning nuclear energy. The nuclear law should also enable the 

regulatory body to liaise and coordinate with other governmental 

bodies and with non-governmental bodies having competence in areas 

such as health and safety, environmental protection, security and the 

transport of dangerous goods. 

Management System 

The regulatory body must establish an integrated management system. 

Once it has been implemented it should be continually assessed and 

improved. The system should be aligned to the goals of the regulatory 

body and facilitate achieving them. The main aim of the management 

system must be to ensure that practices are regulated such that they are 

operated in a safe manner by: 

� Bringing together in a coherent manner all the requirements for 

managing the regulatory body; 

� Describing the planned and systematic actions that are necessary 

to provide adequate confidence that all these requirements are 

satisfied; and 

� Ensuring that health, environmental protection, security, quality 

and economic requirements are considered separately from 

safety requirements to help to preclude their possible impact on 

safety. 

Updating Regulations and Guides 

The regulatory process, as was pointed out in sub-section 2.5, 

continues throughout the life cycle of a practice. Thus, the day to day 

activities of an established regulatory body in discharging its 

functional responsibilities, as described in the above sub-section 

Functions and structure, are mainly those relating to authorization, 

review and assessment, and inspection and enforcement. Other 

functions, such as establishing, updating or adopting regulations and 

guides (with new safety principles, requirements and criteria) are 

undertaken less frequently. 

Policies and Principles 

In order to fulfil its statutory obligations, the regulatory body must 

define policies, safety principles and requirements, and also associated 

criteria, as a basis for its regulatory actions. Therefore, in summary, it 

is important to devote due attention to the fulfilment by the regulatory 

body of its statutory obligations (when a state establishes a regulatory 

programme at the early stage of its organizational phase). 

Additional duties 

In addition to its duties and responsibilities given by the national 
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legislation (e.g., the nuclear law), the regulatory body must:  

� Establish a process for dealing with applications, such as 

applications for the issuing of an authorization, accepting a 

notification or granting an exemption, or for removal of a 

practice from regulatory control;  

� Establish a process for changing the conditions of an 

authorization;  

� Provide guidance to the operator on developing and presenting 

safety assessments or any other required safety-related 

information;  

� Ensure that proprietary information is protected;  

� Communicate with, and provide information to, other competent 

governmental bodies, international organizations and the public;  

� Ensure that operating experience is appropriately analysed and 

that lessons to be learned are disseminated;  

� Ensure that appropriate records relating to the safety of practices 

are retained and retrievable;  

� Ensure that its regulatory principles and criteria are adequate 

and valid, and take into consideration endorsed IAEA safety 

standards and recommendations;  

� Establish and inform the operator of any requirements for 

systematic safety reassessment or periodic safety review;  

� Advise the government on matters related to the safety of 

practices;  

� Confirm the competence of personnel responsible for the safe 

operation of practices; and  

� Confirm that safety is managed adequately by the operator.  

 

Furthermore, the regulatory body must co-operate with other relevant 

authorities, advise them and provide them with information on safety 

matters in the following areas, as necessary:  

� Environmental protection;  

� Public and occupational health;  

� Emergency planning and preparedness;  

� Radioactive waste management (including determination of 

national policy);  

� Public liability (including implementation of national 

regulations and international agreements concerning third party 

liability);  

� Physical protection and safeguards;  

� Water use and consumption of food;  

� Land use and planning; and  

� Safety in the transport of dangerous goods.  

 

Moreover, the regulatory body may also have additional functions. 

These may include:  

� Independent radiological monitoring in and around nuclear 

installations;  

� Independent testing and quality control measurements;  

� Initiating, co-ordinating and monitoring safety-related research 
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and development work in support of its regulatory functions;  

� Providing personnel monitoring services and conducting 

medical examinations;  

� Monitoring of nuclear non-proliferation and implementing 

safeguards activities (accountability and control of nuclear 

materials); and  

� Regulatory control of industrial safety (vessel pressure, metal 

defects, etc.).  

 

When such additional functions are undertaken, care shall be taken by 

the regulatory body to ensure that any conflict with its main regulatory 

functions is avoided and that the prime responsibility of the operator 

for safety (as described in sub-section 2.2) is not diminished. 

Nevertheless, a mutual understanding and respect between the 

regulatory body and the operator, and a frank, open and yet formal 

relationship must be fostered.  

International Liaison 

Finally, it should be emphasized that the safety of practices is a 

subject of international concern. For this reason, several international 

agreements relating to various aspects of safety are in force [20-23]. In 

this respect, the regulatory body and other national authorities, as 

appropriate, shall establish arrangements for the exchange of safety-

related information (bilaterally or regionally) with neighbouring states 

and other interested states, and with relevant intergovernmental 

organizations, both to fulfil safety obligations and to promote co-

operation. 

Staffing and training 

The IAEA guidance on the organisation and staffing of a regulatory 

body is given in GS-G-1.1 [4], but the requirement that the regulatory 

body must employ a sufficient number of personnel with the necessary 

qualifications, experience and expertise to undertake its functions and 

responsibilities is described in Number 18 in GSR Part 1[1]. It is 

likely that there will be positions of a specialist nature and positions 

needing more general skills and expertise. The regulatory body must 

acquire and maintain the competence to judge, on an overall basis, the 

safety of practices and to make the necessary regulatory decisions. 

  

In order to ensure that the proper skills are acquired and that adequate 

levels of competence are achieved and maintained, the regulatory 

body must ensure that its staff members participate in well-defined 

training programmes. This training should ensure that staff are aware 

of technological developments and new safety principles, concepts, 

requirements and associated criteria.  

 

In undertaking its own review and assessment of a safety submission 

(application) presented by an operator, the regulatory body may 

arrange for independent safety assessments to be performed for it by 

consultants. However, the regulatory body needs to have the 
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capability of performing regulatory reviews and assessments so that it 

can evaluate the assessments carried out by the operator and those 

carried out for it by consultants [10]. 

 

2.7 IAEA competence model 

 

The ability of the regulatory body to fulfil its responsibilities depends 

largely on the competence of its staff. Building employees’ skills and 

knowledge is an investment in each employee and in the future of the 

organization. IAEA safety standards [32-34], and IAEA Safety Report 

No 79 [30] provide generic guidance on managing the competence of 

regulatory bodies within their management system. It can be used as 

an example to meet its requirements in the systematic assessment of 

competence, in the near and long term, and delivering training and 

other elements of developing competence, as well as continually 

improving this part of the management system. 

 

By mapping existing competences and comparing them with required 

competences, a gap analysis can be conducted and priorities for action 

developed. 

 

This model is a valuable instrument for competence management in 

the regulatory body. It provides significant input into the development 

of an effective regulatory body capable of responding to internal and 

external environments and associated challenges.  

 

Competences comprise different sets of knowledge, skills and 

attitudes, and they need to be formally defined within the regulatory 

body. Levels of competences need to be established and 

communicated, as appropriate, to interested parties. 

 

Table 2.2: Quadrant model of competences for regulatory bodies. 

 

1. Competences related to 

the legal, regulatory and 

organizational basis 
1.1. Legal basis 

1.2. Regulatory policies and 

       approaches 

1.3. Regulations and  

regulatory guides 

1.4. Management system 

2. Technical discipline 

competences 
2.1. Basic science and technology 

2.2. Applied science and  

       technology 

2.3. Specialized science and  

technology 

3. Competences related to 

the regulatory body’s 

practices 
3.1. Review and assessment 

3.2. Authorization 

3.3. Inspection 

3.4. Enforcement 

4. Personal and behavioural 

competences 

4.1. Analytical thinking and  

       problem solving 

4.2. Personal effectiveness and  

       self-management 

4.3. Communication 
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3.5. Development of 

       regulations and guides 

4.4. Team work 

4.5. Managerial and leadership  

       competences 

4.6. Safety culture 

 

The competence model is based on a quadrant structure: Quadrant 1 

contains the competences related to the legal, regulatory and 

organizational basis; Quadrant 2 the competences related to technical 

disciplines; Quadrant 3 the competences related to the regulatory 

body’s practices; and Quadrant 4 the personal and behavioural 

competences (see Table 2.2). Each quadrant comprises a set of 

competence areas with a set of specific competences. The quadrant 

model is generally applicable to all regulatory bodies. However, the 

specific knowledge, skills and attitudes associated with the quadrant 

competence areas need to be tailored to the individual characteristics 

of each regulatory body. 

 

The regulatory body’s practices referred to in Quadrant 3 are the 

operational processes based on the State’s legal system, culture and 

regulatory philosophy, whereby the regulator performs specific tasks 

to achieve certain regulatory functions. 

IAEA Systematic Assessment of Regulatory Competence 
for Regulatory Bodies of Nuclear Facilities (SARCoN) 

In 2001, the IAEA published a TECDOC 1254 [31] which examined 

the way in which the regulatory functions of a nuclear regulatory body 

result in competence needs with a focus on nuclear facilities. Using 

the internationally recognised Systematic Approach to Training 

(SAT), it provided a framework for regulatory bodies to manage the 

training, development and maintenance of the competence of its staff. 

SARCoN gives guidance on systematic analysis of the required 

competences of the regulatory body based on the regulatory functions 

and as such is equally applicable to the needs of countries 

“embarking” on nuclear power programmes. However, more detailed 

guidance in accordance with the three development phases of 

countries embarking on a nuclear power programme is under 

preparation in the IAEA with the support of the Steering Committee 

on Competence of Human Resources for Regulatory Bodies.  

Different regulatory bodies have different regulatory, cultural and 

national approaches. SARCoN is the result of years of experience and 

the work of many experts, and has been validated by the IAEA 

Steering Committee of Competence of Regulatory Bodies for nuclear 

facilities. However, the competences and overall information in these 

guidelines and tool are in no way prescriptive nor are intended to be a 

complete and perfect set of competence profiles. 
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2.8 Self-assessment and review 

Internal self-assessment and review 

The regulatory body should have a system to audit, review and 

monitor all aspects of its activities such as inspection and enforcement 

activities to ensure that they are being carried out in a suitable manner 

and that changes to them that are needed, due to improvements in 

techniques or otherwise, are implemented. Thus, the regulatory body 

must ensure that: 

� Periodic inspection programmes are reviewed annually through 

feedback gained during the previous year; 

� The organizational units and individuals are reviewed through 

performance appraisals annually or more frequently; and 

� Regulations, guides and procedures are reviewed, on average, 

once every four years and then new developments and work 

methods can be written into the new revisions. 

 

Additionally, management self-assessment of regulatory body 

performance should be performed periodically through internal 

workshops and questionnaires, where management, organization, 

work methods, quality of work, communication, human aspects etc. 

are handled through some systematic review method, and where there 

is a possibility to obtain internally or from other organizations. 

External assessment and review 

Some outside organizations can also be used for an independent 

assessment, such as the services of the IAEA Integrated Regulatory 

Review Service (IRRS), which has been established to strengthen and 

enhance the effectiveness of the national regulatory infrastructure of 

member states for nuclear, radiation, radioactive waste and transport 

safety and the security of radioactive sources, whilst recognizing the 

ultimate responsibility of each State to ensure safety in the above 

areas. This objective of the IRRS is accomplished through the 

consideration of both regulatory technical and policy issues, using 

comparisons with IAEA safety standards and where appropriate, good 

practices elsewhere. 

 

The IAEA offers several review services to member states. Thus, to 

avoid any potential overlap between the topics that are provided by 

such services, which cover a wide-range of thematic areas, the IAEA 

has developed the IRRS to offer an integrated approach to the review 

of common aspects of any state’s national, legal and governmental 

framework and regulatory infrastructure for safety. The IRRS 

regulatory review process provides the opportunity for peer review of 

both regulatory technical and policy issues in any state regardless of 

the level of development of its activities and practices involving 

ionizing radiation or a nuclear programme, and enables an objective 

comparison to be made of the national regulatory infrastructure 

against IAEA Standards and Guidance. 
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The IRRS evaluates as objectively as possible the state’s regulatory 

infrastructure for safety with respect to these standards and practices, 

and provides recommendations and suggestions for improvement. An 

expert peer review of the current extent of compliance with IAEA 

Standards provides a good indicator of the effectiveness of the 

regulatory oversight of nuclear, radiation, radioactive waste and 

transport safety. An IRRS mission addresses all relevant areas, 

facilities and activities regulated in the state, with a follow-up IRRS 

mission no more than four years later to review progress in 

implementing the suggestions and recommendations of the initial 

IRRS mission. 

 

To assist member states, the IRRS has issued guidelines [36] to 

provide: 

� Guidance to host countries, peer reviewers and IAEA 

coordinators on the preparation, execution and reporting of 

initial and follow-up IRRS missions; and 

� A consistent and systematic methodology for: 

− Conducting the review of both regulatory technical and 

policy issues; 

− A detailed, consistent evaluation of the status of 

development of the national regulatory infrastructure for 

nuclear and radiation safety and security of radioactive 

sources; 

− The identification of areas where the national regulatory 

infrastructure should be improved to meet IAEA safety 

standards; 

− Providing recommendations and suggestions related to the 

identified deficiencies; and 

− Offering assistance if necessary, with the development of an 

action plan to achieve improvements. 

 

2.9 Regulations and guidance 

Regulations 

Regulations or decrees, according to the legislative system of the 

country, are issued by a government minister or other “competent 

authority” such as the regulatory body as specified under the law [5-

7,14]. Whereas the law gives the general national regulatory 

framework within which a certain activity or type of activity may take 

place (for instance, a law on environmental protection or a labour 

law), the regulations give specific explanations on how the law is to 

be applied. They are of a general nature, and they do not generally 

(and cannot) contain indications or specifications that would apply to 

one specific practice. The safety requirements that apply to a specific 

practice are given in the authorization that must be granted to that 

practice before it starts operation. They are known as authorization 

conditions. The authorization is therefore more detailed than the 

regulations and is so written that it only applies to one particular 
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practice.  

 

Therefore, the principal purpose in establishing regulations is to 

codify safety requirements of general applicability. The regulations 

need to establish the administrative requirements for notification, 

authorization (by registration or licensing), inspection and 

enforcement, as well as the technical requirements that are considered 

essential from the standpoint of ensuring the radiation safety of 

workers (i.e., requirements for occupational exposure) and members 

of the public (i.e., requirements for public exposure). By providing 

well-founded and clear statements of administrative and technical 

safety requirements, the regulations serve to provide consistency and 

stability in the regulatory process.  

 

Regulations are commonly more technical than the corresponding law 

but are evidently part of the national legislative system. Their purpose 

is to achieve safety through the establishment of detailed safety 

requirements regarding the application of the law and to provide a 

framework for more detailed conditions (i.e., as safety requirements) 

to be incorporated into individual authorizations. The regulations also 

contribute to avoiding arbitrary decisions that might otherwise be 

taken on a case by case basis and would make a uniform application 

of the law more difficult. In order to avoid misinterpretation, 

regulations should be clear, easy to understand, unambiguous and 

precise. 

 

The safety principles, requirements and advice provided in the IAEA 

safety standards are strongly recommended to be incorporated in 

national regulations. However, they should be adapted to take account 

of local situations, technical resources, the scale of 

installations/facilities and other factors that determine the potential for 

their application. The structure and content of regulations is founded 

on early decisions about the specifications for their scope, exposures 

to be excluded, practices (e.g., radiation sources) to be exempted and 

clearance levels to be defined. 

 

In developing regulations, the regulatory body must take into 

consideration comments from interested parties and the feedback from 

experience Particular care should be taken to cover all necessary 

aspects, to avoid conflicts with other regulations under other laws, and 

to avoid placing unrealistic authorization conditions on operators. Due 

account is also to be taken of international agreements and 

internationally recognized technical standards. 

Organization of regulations 

Regulations are required to establish the necessary safety requirements 

to ensure safety in practices and interventions, safety and security of 

radiation sources, including safety in the management of radioactive 

waste, and the transport of radioactive material. All regulations are 

living documents that should be expected to change from time to time 
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due to a number of variables, which include available scientific 

information, advances in nuclear technology, feed-back on user 

performance (e.g., information obtained at national and international 

level) and operating experience achieved within the regulatory body 

itself.  

 

Regulations are documents that may be supported by a set of practice-

specific prescriptive safety requirements that meet and complement in 

more detail the performance safety requirements. Alternatively, these 

practice-specific prescriptive safety requirements may be produced as 

separate regulatory documents.  

Performance-oriented regulations versus prescriptive-
oriented regulations 

The development of any particular regulation on the safety of 

practices reflect one of two aspects: the need for flexibility to permit 

easy adaptation of the regulations to evolving circumstances and 

technology, versus the need to include detailed safety requirements for 

ease in determining when they are being met. A "performance-

oriented" regulation, applicable in the first case, is more general and 

simply specifies the overall safety requirements and basic operational 

parameters (that is, "what" must be accomplished as safety 

objectives). A "prescriptive-oriented" regulation, applicable in the 

second situation, is more practice-specific and states in greater detail 

the safety requirements and the means to proceed (that is, "how" to 

achieve such safety objectives).  

 

Most regulations contain both performance and prescriptive safety 

requirements, but can often be characterized as being either 

predominantly performance-oriented or prescriptive-oriented. An 

example of a performance-oriented regulation would be one which 

requires the operator to plan and organize operations so that radiation 

exposures are maintained as low as reasonably achievable and 

demonstrate this by using "adequate" workplace monitoring and 

"appropriate" instruments. It might also require the maintenance of 

"adequate" records to demonstrate compliance. However, the 

equivalent prescriptive-oriented regulation would be more specific 

and might define what radiation doses should not be exceeded and 

when and where to conduct workplace monitoring, what type of 

instrument should be used and how and what records should be 

maintained. 

 

Therefore, performance-oriented regulations are focused on 

objectives such as what is to be achieved in terms of safety. They can 

be made applicable to a range of practices and, if carefully drafted, do 

not need to be changed frequently to keep up to date with changing 

technology. However, they need to be interpreted in relation to each 

different situation. This requires a higher level of general knowledge 

and experience from both the regulatory body staff and the users than 

do prescriptive-oriented regulations. 
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Prescriptive-oriented regulations are largely practice-specific, and 

provide both the regulatory staff and the operator with clearly defined 

safety requirements for a particular practice. They prescribe what to 

do to comply with the performance safety requirements and how to do 

it in order to achieve an adequate level of safety. Prescriptive-oriented 

regulations, in principle, facilitate the performance of authorization 

reviews and inspections. They enable the authorization process and 

the regulatory inspection to focus on simple verification of 

compliance. However, a highly prescriptive approach can have an 

undesirable side effect in that it can lead to a simple "checking of 

compliance culture" rather than to a "safety culture" if positive steps 

are not taken to prevent it. In addition, prescriptive-oriented 

regulations require a more detailed knowledge and considerable 

experience of the specific practice in question by the drafters of the 

regulations. They are narrowly applicable to a specific situation 

and may need to be amended frequently to keep pace with 

technological changes. In particular, they are best suited to 

widespread practices where the equipment and procedures do not vary 

significantly among operators. 

 

 

Preparatory Phase 

The IAEA guide SSG-12 [5] states that ‘Before an applicant submits 

an application, the regulatory body should implement a preparatory  

phase, during which basic safety requirements are set out and the 

process to be followed is made clear to the applicant. This may 

include specification of, for example, the language, units, 

methodology and format of the proposed application. During this 

phase, the staff of the regulatory body should be trained so they have 

sufficient knowledge of the designs of nuclear installations that may 

be proposed. The basic safety requirements set out in the preparatory 

phase should be design neutral so that several designs may be 

considered at the beginning of a project to build a nuclear installation. 

Nevertheless, detailed and explicit design requirements should be 

developed during the early phases of the project. 

 

  

The modern regulatory approach emphasises 
performance-oriented regulations. In this way, the final 

responsibility for safety stays clearly with the operator.  
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3 THE AUTHORIZATION PROCESS 
 

Learning objectives 
After completing this chapter, the trainee will be able to: 

1. Explain how regulatory bodies authorise nuclear activities. 

2. Explain the considerations associated with granting a nuclear 

licence. 

 

Authorization is the principal mechanism connecting the legislative 

and regulatory framework, namely the law and regulations, with the 

responsibilities of the principal parties (namely the regulatory body 

and the operators) that are affected by the regulatory system. For 

implementing the legislative provisions and safety requirements laid 

down in the law and regulations, respectively, the authorization can 

also refer for instance to non-mandatory guides and technical 

standards, thus making them mandatory for the authorized practices. 

An authorization is an official document that authorizes a specified 

practice dealing with the siting, construction, commissioning, 

operation and decommissioning, for instance, of a nuclear installation. 

It also establishes, directly or by reference, the conditions governing 

the safe performance of the practices.  

 

Hence an important task of the regulatory body is to approve or reject 

applications for authorization on the basis of its review and 

assessment. Thus, to obtain an authorization for a practice, the 

operator must submit adequate information to the regulatory body for 

its review and assessment. Following that, the approval of an 

application by the regulatory body is formalized by granting an 

authorization to the operator in accordance with the law and 

regulations of the State. The granting of an authorization must not 

restrict or preclude subsequent amendment, suspension or revocation 

of that authorization by the regulatory body during the period of its 

validity. However, the authorization, including any conditions 

attached thereto, once issued, must be binding on the operator unless 

and until it is amended, suspended or revoked by the regulatory body. 

The operator may initiate a request for an amendment, or the 

regulatory body, in the interests of safety, may impose an amendment. 

A modification of the authorization may be desirable or necessary as a 

result of proposed changes related, for instance, to the nuclear 

installation, experience at the actual facility or elsewhere, 

technological evolution, or as a consequence of research and 

development in the safety of similar practices.  

 

Review and assessment by the regulatory body gives rise to a series of 

decisions during the regulatory process. Not all of these decisions 

necessarily result in the issue of a formal authorization to the operator. 

However, at the conclusion of one or more stages, the regulatory body 

takes an official action that may result in the granting of an 

authorization. The types and number of authorizations to be issued in 
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connection with a particular practice vary among states. Some, for 

example, issue only one authorization, followed by various 

amendments, additions and variations, while others issue several 

authorizations at a number of intermediate points from siting to 

decommissioning. State practices vary widely in terms of the number 

of authorizations issued and the time at which they are issued. Despite 

these differences, several points can be identified, corresponding to 

the major stages of the regulatory process, at which significant 

regulatory decisions are usually made and documents issued. These 

are described in the remainder of this sub-section and it should be 

noted that some of these stages may be combined depending on the 

nature of the practice and dependent on the laws and regulations of the 

particular state. 

 

3.1 General approach to regulatory control by 
authorization  

 

As established in the IAEA safety standards, the regulatory body must 

establish a process for dealing with applications for the issuing of an 

authorization. In this respect, the regulatory body shall provide 

guidance to the operator on developing and presenting safety 

assessments or any other required safety related information. 

Moreover, any operator applying for an authorization must make an 

assessment of the nature, magnitude and likelihood of the exposures 

attributed to the practice. Thus, the terms notification and 

authorization (by registration or licensing) indicate broadly the 

appropriate type of control based upon the levels of risk or complexity 

associated with non-exempted practices, notification being applied to 

the lowest level of risk or complexity and authorization by licensing to 

the highest. For instance, a categorization system for sealed 

radioactive sources (based on considerations of health detriment, 

among other factors) has been established in the IAEA safety 

standards, which should be used to assist regulatory bodies in 

determining the graded approach to notification and authorization that 

should be adopted. Therefore, considering all the above, the regulatory 

body should establish criteria for determining whether notification 

only is sufficient, or whether an authorization is required. 

Notification 

Notification is the mechanism that provides initial information to the 

regulatory body about a practice or the intention to conduct it. The 

international safety standards specify that the regulatory system itself 

requires that the possession of a radiation source or intention to 

conduct a practice, unless exempted, must be notified to the regulatory 

body. For those practices for which normal exposures are expected to 

be very small and the likelihood and magnitudes of potential 

exposures are negligible, but which are not suitable for exemption for 

some reason (e.g., to prevent uncontrolled waste disposal), the 

regulatory body may only require notification.  
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Authorization by registration  

Authorization by registration may be employed as a relatively simple 

and efficient method if certain criteria can be met. The general criteria 

that should be used to assess the suitability of a practice as a candidate 

for authorization by registration (hereafter referred to as 

“registration”) are:  

� The safety of the practice can be largely ensured by the design 

of the installations/facilities and associated equipment; 

� The operating procedures for the practice are simple to follow; 

� The training requirements for the safe operation of the practice 

are minimal; and 

� Few problems (historically) exist with safety in operation of the 

practice. 

 

In fact, registration is best suited to those practices for which 

operations do not vary significantly. Thus, the information required 

from the operator for registration should be sufficient to allow the 

regulatory body to form a judgement on the basis of the above criteria. 

Examples of practices that may be candidates for registration are:  

� Industrial gauges in permanent locations;  

� Dental diagnostic X-rays; 

� Radio-immunoanalysis; and  

� Diffractometry.  

Authorization by licensing  

Authorization by licensing is required by the regulatory body for all 

practices, other than those for which an exemption applies, that are not 

otherwise designated as suitable for notification alone or authorization 

by registration. In principle, authorization by licensing (hereinafter 

referred to as a “licence”) should be required for the higher risk or 

more complex practices, including those for which radiation safety 

depends significantly or largely on human performance, as with some 

applications (e.g., nuclear reactors, radiotherapy and industrial 

radiography).  

 

For a licence the information required from the operator is more 

detailed than for registration. It should include a more detailed 

assessment of the nature, magnitude and likelihood of potential 

exposures arising from the practice concerned.  

Applications for authorization  

Prior to the granting of a registration or licence, the operator must 

submit a document with a detailed demonstration of the safety of the 

proposed practice, which is to be reviewed and assessed by the 

regulatory body in accordance with clearly defined procedures. To this 

end, the regulatory body must issue guidance on the format and 

content of documents to be submitted by the operator in support of an 

application for authorization. Based on this, the operator must submit 

or make available to the regulatory body, in accordance with agreed 

timescales, all information that is specified or requested. For this 
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reason, the regulatory body must establish a process for dealing with 

applications for authorization.  

All the following information should be produced, updated as 

appropriate and submitted to the regulatory body during the licensing 

process [6]: 

� The physical nature of the facility and its environment; 

� Infrastructural aspects; 

� Safety analysis; 

� The operating organisation and its management system; 

� Operational procedures; 

� Equipment qualification; 

� Management of ageing; 

� Operator’s safety performance and 

� Experience from other facilities and research findings. 

 

For complex practices, the authorization may be carried out in several 

stages. Thus, for instance, in the case of nuclear installations and other 

irradiation facilities (e.g., such as industrial irradiators, industrial 

radiography, nuclear medicine and radiotherapy), the regulatory body 

may require a multistage process of authorization (e.g., requiring the 

submission of an application to construct before construction can 

begin). 

 

In the above respect, it has to be considered that certain information 

submitted by the operator can be considered confidential, either 

because of its proprietary nature, or for security reasons, or because of 

the rights of the individual to privacy, in accordance with the national 

legislative system in the state. 

Regulatory requirements for the management system of 
the licensee or authorisee   

In line with the safety requirements of the IAEA [32, 33, 34], the 

regulatory body must ensure that each licensee establishes, assesses 

and continually improves a management system that is aligned to the 

goals of the organization and contributes to their achievement. The 

main aim of the management system must be to achieve and enhance 

safety and to ensure that safety is paramount within the management 

system, overriding all other demands. 

 

In addition it needs to be established that the management system 

complies and is compatible with the IAEA requirements and that the 

organization can effectively fulfil its management system 

requirements. 

 

The system must also promote and support a strong safety culture. It 

must also employ a graded approach so that resources are deployed 

appropriately taking into account: 

� The significance and complexity of each product or activity; 

� The hazards and the magnitude of the potential risk associated 

with each product or activity; and  
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� The potential consequences if a product fails or an activity is not 

carried out correctly. 

Review and assessment of applications for authorization  

A thorough review and assessment of the applicant’s technical 

submission must be performed by the regulatory body in order to 

determine whether the practice of concern complies with the relevant 

safety objectives, principles, requirements and criteria. In doing this, 

the regulatory body must acquire an understanding of the design of the 

installations/facilities or equipment associated with the practice, the 

safety concepts on which the design is based and the operating 

principles proposed by the operator, in order to satisfy itself that:  

� The available information demonstrates the safety of the 

proposed practice;  

� The information contained in the submission is accurate and 

sufficient to enable confirmation of compliance with the 

regulatory requirements in force; and  

� The technical solutions, and in particular any novel ones, have 

been proven or qualified by experience or testing or both, and 

are capable of achieving the required level of safety. 

 

Additionally, the justification for engaging in the proposed practice 

should be evaluated. However, it should be pointed out that the 

justification of some practices may well be matters of national policy 

and not the direct responsibility of the regulatory body.  

 

The regulatory body should establish internal procedures to be 

followed in the review and assessment of an application for 

authorization, to provide assurance that all topics that are significant 

to safety are covered and that operators for similar practices are 

treated equally. The regulatory body should request any additional 

information to rectify deficiencies in the information provided by the 

operator. The scope and depth of the review and assessment depends 

on several factors, such as the complexity of the practice and the 

associated risks.  

 

Additionally, the regulatory body should establish which legal 

provisions, regulations, guides and technical standards are applicable 

to each type of practice, and should determine the safety requirements 

to be placed on operators for each type of practice. Where there are no 

such safety requirements, regulations, guides or technical standards in 

force, the regulatory body should consider developing them. In 

carrying out its review and assessment, the regulatory body should use 

the applicable safety requirements as a reference for deciding on the 

acceptability of an operator’s submission.  

Regulatory inspection during the review and assessment 
process  

A fundamental feature of the process of review and assessment of an 

application for authorization by the regulatory body is its 
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consideration of the documentation submitted by the operator. For 

significant risk sources or unusual or complex practices, the regulatory 

body should also verify the contents of the documents submitted by 

means of an inspection visit to the site where the radiation sources are 

to be installed or used, or the practice operated. These inspections also 

allow the regulatory body to supplement the information and data 

needed for review and assessment. Additionally, the regulatory body 

is able to extend its practical understanding of the managerial, 

engineering and operational aspects of the application for 

authorization and to foster links with specialists of the operating 

organization.  

Issuing an authorization  

The review and assessment of an application for authorization leads to 

a series of decisions that, at a certain stage in the authorization 

process, require from the regulatory body specific formal actions 

which result in either: 

1. The granting of an authorization which, if appropriate, imposes 

conditions or limitations on the operator’s subsequent activities; or 

2. The refusal of such an application for authorization.  

 

The basis for the above decisions by the regulatory body, which 

should be based on the legislation and regulations in force in the state, 

must be formally recorded.  

 

Therefore, the regulatory body must provide for issuing, amending, 

suspending or revoking authorizations, subject to any necessary 

conditions which must be clear and unambiguous and which must 

specify (unless elsewhere specified):  

� The installations/facilities covered by the authorization of the 

proposed practice; 

� The requirements for notifying the regulatory body of any 

modifications to safety-related aspects; 

� The obligations of the operators in respect of their 

installations/facilities, and personnel; 

� Any limits on the operation and use of the practice (e.g., such as 

dose or discharge limits, action levels or limits on the duration 

of the authorization); 

� Conditioning criteria for radioactive waste processing for 

existing or foreseen waste management facilities; 

� Any additional separate authorizations that the operator is 

required to obtain from the regulatory body; 

� The requirements for incident reporting; 

� The reports that the operator is required to make to the 

regulatory body; 

� The records that the operator is required to retain and the time 

periods for which they must be retained; and 

� The emergency preparedness arrangements.  

 

Finally, the regulatory body should issue the authorization certificate 
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(i.e. the licence) to the operator, which should be signed by the 

designated officer of the regulatory body  

Amending or renewing an authorization  

Any subsequent amendment, renewal, suspension or revocation of the 

authorization must be undertaken by the regulatory body in 

accordance with a clearly defined and established procedure. The 

procedure includes the safety requirements and indications of the 

regulatory body for the timely submission of applications for renewal 

or amendment of authorizations.  

 

Thus, the regulatory body should require the renewal of an 

authorization after a set time interval. In such instances, a review 

would usually be made of the findings of regulatory inspections and of 

other information on performance, and the results of the review would 

be documented as part of the revalidation process. Authorization 

details should be kept up to date.  

 

Moreover, the regulatory body should require the operator to notify 

any significant changes to safety-related aspects of the practice and to 

apply where necessary for an amendment to, or a renewal of, the 

authorization. Any modification to safety-related aspects of a practice 

should be subject to an assessment by the operator, with account taken 

of the possible magnitude and nature of the associated risk. The 

regulatory body is required to review this assessment.  

Cancellation of authorizations  

An authorization for a practice may be cancelled because it is no 

longer required or because the regulatory body has taken an 

enforcement action. In this respect, the regulatory body should 

provide guidance on the radiological criteria for the removal of 

regulatory control from practices.  

Financial assurance  

The regulations should require, as a condition for granting an 

authorization for practices with installations/facilities and/or radiation 

sources, that adequate funds be made available for the timely 

decommissioning of those installations/facilities and the management 

of radioactive waste and/or spent radiation sources, including their 

disposal. The arrangements for financial assurance proposed by the 

operator should be made a condition of the authorization.  

Authorization of suppliers of equipment or radiation 
sources  

In accordance with the IAEA safety standards, where the suppliers are 

one of the parties identified as having responsibilities for the 

application of safety requirements, the regulatory body must take into 

account, as necessary, the activities of suppliers of technical support 

services and products to the operator. Then, the regulatory body 

should require the suppliers of radiation sources and equipment, as 
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well as companies that provide maintenance services, to be 

authorized. The regulatory body should, as necessary, require these 

organizations to:  

� Ensure that the design, construction and safety of equipment 

conform with the relevant technical standards of the IEC and the 

ISO or equivalent national technical standards;  

� Ensure the availability of spare parts relating to safety and the 

provision of technical assistance for a reasonable period after the 

supply of the equipment;  

� Provide assistance when unplanned events occur in the 

operation of the equipment supplied, even if there is no 

immediate danger to health;  

� Accept the return of spent sealed radioactive sources that were 

originally provided by the supplier; and 

� Provide relevant safety-related information on the use and 

maintenance of the radiation sources.  

 

Additionally, the regulatory body should require the manufacturer, in 

its application for authorization to supply equipment or radiation 

sources, to submit detailed information on:  

� The design, construction and safety of the installations/facilities, 

equipment or radiation source, as appropriate;  

� The procedures and the results of prototype tests demonstrating 

that the equipment will maintain its integrity under conditions of 

normal use, possible misuse and accidental damage;  

� The procedures for installation and for acceptance tests, as 

appropriate;  

� The quality control procedures to ensure that the equipment 

meets the relevant national and/or international technical 

standards and codes for design; and 

� The specifications for operating and maintenance instructions in 

a language understandable to the operator, as determined by the 

regulatory body. 

 

3.2 Licensing of nuclear power plants 

 

For complex nuclear installations (such as nuclear power plants which 

are the subject of the following sub-sections) the authorization process 

by licensing may be carried out in several stages, each requiring hold 

points with separate licences (or permits). In such cases, each stage of 

the authorization process shall be subject to review and assessment, 

with account taken of feedback from the previous stages. And, in this 

respect, the regulatory body must prepare its own programme of 

review and assessment of the nuclear installation of concern and the 

activities under scrutiny. 

 

Therefore, as international experience demonstrates, the regulatory 

body must follow the development of a nuclear power plant (NPP) 

from the initial selection of the site, through the all its stages including 
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design, construction, commissioning and operation, to 

decommissioning, and closure. 

 

Additional safety requirements that are consistent with the IAEA 

safety standards, particularly for NPP licensing [5-8], are given below. 

Review and assessment during the NPP life cycle 

As a first step and before licensing NPP construction, the regulatory 

body must review and assess:  

� The competence and capability of the operator to meet the 

licence requirements;  

� The site characteristics, in order to confirm the acceptability of 

the site and the related data used in the design of the proposed 

plant;  

� The basic design of the proposed plant, in order to confirm that 

it can meet the safety requirements;  

� The management system of the operator and vendors;  

� The design features related to physical protection which are 

important for safety;  

� The research and development plans or programmes related to 

demonstrating the safety of the design, where applicable; and  

� The arrangements for decommissioning and the management of 

radioactive waste.  

 

At some point before approval of the site, a decision must be reached 

on the acceptability of the site from the safety point of view, after 

information on the site itself and preliminary information on the plant 

and its interaction with the site have been reviewed and assessed.  

 

As a second step before the construction of the NPP, the regulatory 

body must review and assess:  

� The development, on a systematic basis, of the design of the 

plant as demonstrated in the safety documentation submitted by 

the operator in accordance with an agreed programme; and  

� The progress of research and development programmes relating 

to demonstration of the design, if applicable. 

 

In fact, the construction, manufacture or installation of the NPP must 

not be authorized until the basic design has been reviewed and 

assessed by the regulatory body, including verification of the 

compatibility of the design with the site, where appropriate.  

 

As a third step and before the beginning of NPP commissioning, the 

regulatory body must review and assess the commissioning 

programme and, if appropriate, establish hold points for review and 

assessment.  

 

There is some overlap between the construction and commissioning 

stages, in which individual components, systems or structures may be 

commissioned before completion of the entire plant. There are many 
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steps during commissioning for which the regulatory body may 

require the operator to obtain prior approval, and at which regulatory 

decisions may be made. However the introduction of nuclear material 

into the plant, for instance, or its presence due to plant operation, 

marks such a significant step in the commissioning process that it is 

often considered as the main regulatory decision point during this 

stage. In any case, introduction of nuclear material must not be 

authorized by the regulatory body until the proposed NPP 

commissioning programme has been reviewed and assessed, initial 

operational limits and conditions have been established, the final 

design has been assessed, and accordance of the plant construction 

with the design of related systems has been verified.  

 

As a fourth step and before authorizing the loading of nuclear fuel or 

initial criticality of the NPP reactor, as appropriate, the regulatory 

body must complete the review and assessment of:  

� The as-built design of the plant;  

� The results of non-nuclear commissioning tests;  

� The limits and conditions for operation during commissioning;  

� The provisions for radiological protection;  

� The adequacy of operating instructions and procedures, 

especially the main administrative procedures, general operating 

procedures and emergency operating procedures;  

� The recording and reporting systems;  

� The arrangements for ensuring training and qualification of 

plant personnel, including staffing levels and fitness for duty;  

� The quality management organization and programme for 

operation;  

� The on-site and off-site emergency preparedness;  

� The accounting measures for nuclear and radioactive materials;  

� The adequacy of the physical protection arrangements important 

for safety; and  

� The arrangements for periodic testing, maintenance, inspection, 

control of modifications and surveillance.  

 

As a fifth step and before licensing routine NPP operation at full 

power, the regulatory body must complete the review and assessment 

of:  

� The results of commissioning tests; and  

� The limits and conditions for operation.  

 

Thus, it is important to print out the fact that the commencement of 

initial routine operation must not be authorized until commissioning 

tests have been completed and their results assessed by the regulatory 

body, including the review and assessment of the NPP operational 

limits and conditions.  

 

Later, during the NPP operation, changes in operational limits and 

conditions or significant safety-related modifications may be 

necessary because of operating experience feedback, advances in 
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reactor technology, plant modifications proposed by the operator or 

new regulatory requirements. In fact, the regulatory body must review 

and assess such proposed changes or modifications prior to their 

authorization. 

 

During the various phases of the NPP life cycle, there may be a desire 

by the operator to modify the existing design and operational limits of 

the plant. In this respect, it should be emphasized that any 

modification which has a significant effect on NPP safety related 

aspects must not be authorized until it has been subjected to review 

and assessment, at an appropriate level, taking into account the 

associated potential magnitude and nature of the hazard.  

 

Additionally, during NPP operation, the regulatory body should 

require a periodic safety review, which is normally carried out every 

10 years. In such cases, the regulatory body must first review and 

assess the operators’ strategy and the safety factors to be evaluated. In 

any case, the regulatory body must subsequently review and assess the 

completed periodic safety review. 

 

Therefore, during the full NPP operational life the regulatory body 

must require the operator to provide evidence in the form of a safety 

reassessment that the facility is still in a suitable state to continue in 

operation. This periodic safety review should take account of the 

potential magnitude and nature of the hazard, the operating 

experience, data on the ageing of the plant, significant changes to 

IAEA safety standards, and new safety information from any relevant 

sources. Depending on the laws and regulations of the state, the 

regulatory body may renew the licence of the operator at this stage.  

 

Finally, before construction of an NPP starts, the licensee should 

provide a decommissioning plan to the regulatory body to demonstrate 

that the design facilitates decommissioning and reduces the associated 

exposure of workers to radiation as far as reasonably practicable. 

Subsequently, before authorizing the NPP decommissioning, the 

regulatory body must review and assess the proposed procedures for 

demonstrating nuclear and radiation safety and the safe management 

of radioactive waste. Thus, NPP decommissioning must not be 

authorized until the procedures to be used, the conditions to be 

observed during decommissioning, and the proposed final state of the 

plant have been reviewed, assessed and approved by the regulatory 

body. 

Responsibilities and objectives of the review and 
assessment process  

In its review and assessment activities, as was explained before in 

Sub-section 3.1, the regulatory body must define and make available 

to the NPP operator details of the principles and associated criteria on 

which its judgement and decisions are based. A primary basis for the 

review and assessment is the information submitted by the operator.  



 Module XX: Regulatory control 

 Page: 54 of 77 

 

The basic purpose of review and assessment is to determine whether 

the operator’s submissions comply with the safety objectives, 

principles, requirements and criteria stipulated or approved by the 

regulatory body. This involves the establishment and maintenance of 

an appropriate relationship between the regulatory body and the 

operator.  

 

The regulatory body must prepare its own programme of review and 

assessment of the NPP and plant activities under scrutiny. The nature 

and extent of the programme depend upon the stage in the life cycle of 

the plant. Thus, the regulatory body must follow the development of 

the plant, as applicable, from initial site selection through design, 

construction, commissioning and operation to decommissioning, and 

closure. Therefore, the nature and extent of the programme of review 

and assessment must be determined by the regulatory body and 

depend on the stage in the life cycle of the plant and take into account 

the associated potential magnitude and nature of the hazards.  

 

The overall objective of the regulatory body is to determine whether 

the NPP can be sited, constructed, commissioned, operated, 

decommissioned or closed out without undue radiological and 

associated chemical and biological risks to the health and safety of the 

site personnel and of the public (including undue contamination of the 

environment). One of the principal means by which the regulatory 

body achieves this objective is the review and assessment of the 

operator’s documents, which set out the case for the safety of the 

plant.  

 

This review and assessment process continues through all stages of the 

life of the NPP and allows the regulatory body to determine whether 

the plant complies with the safety objectives, principles, requirements 

and criteria which it has stipulated or approved. In carrying out the 

review and assessment, the regulatory body must acquire an 

understanding of the design or equipment, the safety concept on which 

it is based and the operating and post-operation principles proposed by 

the operator.  

 

The specific objectives of the review and assessment depend on the 

phase of the life cycle of the NPP. These objectives include ensuring 

that the operator has the required capabilities to carry out the 

authorised operations, that the site is adequate and the design, 

operational procedures and decommissioning plan meet the regulatory 

requirements. This includes having an adequate safety justification for 

the plant and an adequate plan for the management of spent nuclear 

fuel and radioactive waste.   

Documentation and visits  

The operator is responsible for submitting information to show, to the 

satisfaction of the regulatory body, that the NPP has been designed 
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and can be manufactured, constructed, installed, commissioned, 

operated, decommissioned and closed out without undue radiological 

and other associated risks to the health and safety of the site 

personnel, the public and the environment, and that the safety 

requirements are met. 

 

For this reason, the operator should be responsible for providing the 

regulatory body with documentation and justification for its safety and 

engineering analyses. And, before making decisions, the regulatory 

body must satisfy itself that the information supplied by the operator 

is sufficiently complete and accurate to serve as a sound basis for 

reaching these decisions.  

 

Although a fundamental feature of the review and assessment process 

is consideration by the regulatory body of the documentation supplied 

by the operator, it is a necessary part of the process to check the 

reality of the claims made in the documentation by visits to the plant. 

Such checks should be carried out at all phases of the regulatory 

process by relevant specialists. These visits also allow the regulatory 

body to supplement the information and data needed for review and 

assessment. Additionally, the regulatory body is then able to improve 

their practical understanding of the managerial, engineering and 

operational aspects involved and foster links with appropriate 

specialists in the operator’s organization.  

  

The regulatory body should document its review and assessment 

activities. The documents, among other things, should describe the 

areas reviewed, the basis for the review, summarize the review and 

assessment, present specific conclusions on the adequacy of the 

operator’s proposed approach for each item assessed, and specify 

those cases in which the review and assessment indicates that 

implementing the approach as proposed by the operator will not 

provide an adequate level of safety. The areas where modifications are 

required should be documented. The documents may also contain 

overall conclusions or recommendations on the proposed plant.  

Review and assessment methodology  

The review and assessment process performed by the regulatory body 

is a critical appraisal of the information submitted by the operator to 

demonstrate the adequacy of the safety of the NPP. The review and 

assessment is undertaken to reach a situation where it is possible for 

the regulatory body to make a decision or series of decisions on the 

acceptability in terms of safety of the plant. The process consists of 

examining the operator’s submissions on the safety of the plant, 

which, through a variety of analytical techniques, should include 

considerations of those failures, faults and events, including human 

errors, which could lead to a radiological risk to the site personnel and 

the public. This safety analysis should be as complete as possible and 

one of the initial tasks of the review and assessment is to confirm that 

this is so. As noted earlier, the review and assessment process must 
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include checks on the actual situation on site, or elsewhere, of the 

validity of claims made in the submissions. In carrying out the review 

and assessment, the regulatory body may find it useful to perform its 

own analyses, or even commission research, but any input of this 

nature by the regulatory body should not in any way take away the 

operator’s responsibility for the safety of the plant.  

 

Approaches to review and assessment 
In carrying out a review and assessment of an operator’s submission, 

the regulatory body should employ a systematic plan to provide 

assurance that all topics that are significant to safety are covered and 

that operators with similar plants are treated equally. This plan should 

involve a series of procedures that the regulatory body goes through 

for all aspects and topics covered by the submission in order to 

identify those where applicable safety objectives and requirements 

have been met and those items where they have not.  

 

These objectives include ensuring that the operator has the required 

capabilities to carry out the authorised operations, that the site is 

adequate and the design, operational procedures and decommissioning 

plan meet the regulatory requirements. This includes having an 

adequate safety justification for the plant and an adequate plan for the 

management of spent nuclear fuel and radioactive waste. 

 

Much of the effort which the regulatory body needs to expend during 

the review and assessment process is concentrated on examining the 

submissions from the operator on managerial arrangements, 

engineered systems and operational processes, and the safety analysis 

of these. These submissions should examine by analysis, or otherwise, 

the faults, failures, hazards and human errors which could lead to a 

risk to the site personnel and the public in order to demonstrate that 

the risks from the NPP meet the safety objectives and requirements of 

the regulatory body. It is the role of the regulatory body to determine 

whether these submissions have provided a sufficiently complete, 

detailed and accurate demonstration. 

 

Basis for decision 

At many stages during the review and assessment process, decisions 

are taken on the acceptability of various aspects of the NPP. The 

nature of these vary during the life cycle of the plant and some are 

associated directly with phases of the authorization process. The 

regulatory body should recognize the basis for such decisions, which 

should take account of a number of factors, including the extent to 

which the safety objectives and requirements have been fulfilled and 

the acceptability of the depth and detail in the operator’s submission, 

bearing in mind the nature of the plant and the potential magnitude of 

the risk it presents. 

 

These factors are an integral part of the review and assessment process 

and should receive special consideration in the documentation 
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produced by the regulatory body. The decisions on acceptability are 

taken of considering the criteria, precedents and judgements, the basis 

for which should be clearly understood. The decision to accept an 

NPP, for example, is always be taken in the light of a requirement to 

fulfil certain obligations, which include operational limits and 

conditions, maintenance, and the frequency of in-service inspection.  

 

Other factors affecting the acceptability of an NPP, such as the 

community's need and anticipated level of acceptance of the particular 

use of a nuclear installation, are not usually within the regulatory 

body's responsibilities. However, on such issues, as well as those more 

directly related to the review and assessment process, it is expected 

that the regulatory body will cooperate with other governmental 

bodies according to the national legislation in force.  

 

Aspects and topics for review and assessment 
The general aim of safety analyses, whether deterministic or 

probabilistic, is to verify that for each identified barrier between the 

source of radioactivity (i.e., the NPP in this case) and people, the 

safety measures are sufficient at the following three levels, providing 

a progressive character for the safety analysis; prevention of failure of 

the barrier , monitoring of any parameter significant to the integrity of 

the barrier, and actions preventing or limiting the release of 

radioactivity if the barrier has failed.  

 

From this analysis, the safety requirements of the systems, structures, 

components and operations can be derived and considered against the 

provisions made by the operator. The review and assessment by the 

regulatory body should ensure that the operator has used the safety 

analysis to determine these safety requirements and that they are met 

in the equipment and operational procedures.  

 

Specific features whose adequacy the regulatory body should consider 

include:  

� Safety functional requirements of structures, systems and 

components;  

� Control of the plant under normal and fault conditions, including 

automatic systems, the man-machine interface, and operating 

instructions; and  

� Quality management covering structures, systems, components 

and operational aspects, such as the training, qualification and 

experience of the operator’s personnel, and the management 

system.  

 

To carry out the review and assessment process, the regulatory body 

should have a thorough understanding of the NPP and the safety 

principles on which the operation is based. In carrying out the review 

and assessment, the regulatory body needs to study a wide range of 

aspects to be able to come to a decision on the acceptability or 

otherwise of the operator’s submission.  
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The analysis of the radiological consequences of normal NPP 

operation is directed toward the expected radiation exposure of the site 

personnel and the public. These consequences are compared with the 

limiting safety requirements and objectives approved by the regulatory 

body. The regulatory review and assessment of the operator’s 

submission should determine whether it satisfies these safety 

requirements and objectives. 

 

Considerations of anticipated operational occurrences and accident 

conditions (referred to collectively as fault conditions) strongly 

influence the design limits for the safety systems and for most of the 

structures, systems and components that are needed for the operation 

of the NPP. They also strongly influence the operational instructions 

and procedures which operating personnel should follow. In addition, 

the potential radiological consequences to the plant personnel and the 

public of anticipated operational occurrences and accident conditions 

may be much more severe than those during normal NPP operation. 

For this reason, the major part of the review and assessment effort is 

usually directed to the safety analyses provided by the operator for 

these occurrences.  

 

The regulatory body should assess the type of analysis, the 

considerations and the assumptions to be used. In its review and 

assessment of the operator’s analysis it should check that these have 

been met. It is often the case that for those faults which may affect the 

design and provision of safety systems, or which affect the safety 

requirements of engineering structures, systems and components, a 

high degree of conservatism is required in the analysis to meet the 

safety requirement of demonstrating that the plant is robust. This part 

of the safety analysis should be coupled with consideration of the 

engineering systems, and the regulatory body as part of its review and 

assessment should ensure that all claims made in the safety analysis 

on the performance of such systems are in practice met. Similarly, the 

engineering systems must be qualified to meet the safety function 

requirements for which they were designed in all situations and at all 

times, taking account of environmental conditions, ageing, etc.  

 

One of the safety requirements is to be able to assess and control the 

risk represented by the NPP and a common method of providing this 

for the operator to perform a quantified risk analysis or probabilistic 

safety analysis (PSA). This analysis should consider the full range of 

potential or actual faults identified and consider the risks they pose by 

considering the sequences of events that may combine to cause 

consequences to the operator’s personnel or the public.  

 

Finally, the regulatory review and assessment should also check that 

any data, modelling or computer codes used in calculating the 

performance of equipment under the conditions indicated by the 

analysis or the radiological consequences is based on sufficiently well 
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founded knowledge and understanding, and that an adequate degree of 

conservatism has been employed. As part of its review and 

assessment, the regulatory body should ensure that the computer codes 

are based on well understood principles, that the coding has been 

performed accurately and that the input data has been correctly 

assigned.  
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4 THE REGULATORY INSPECTION AND 
ENFORCEMENT PROCESSES 

 

Learning objectives 
After completing this chapter, the trainee will be able to: 

1. Describe how regulators carry out inspections and enforce 

corrective measures. 

2. List the basic elements of a regulatory training programme. 

 

For this section please note that the internationally agreed guidance is 

provided in more detail in the IAEA Safety Guide GS-G-1.3 

Regulatory Inspection of Nuclear Facilities and Enforcement by the 

Regulatory Body [7]. 

4.1 Inspection and enforcement legislation 

 

Although inspection and enforcement involve somewhat different 

processes, they are normally considered together because of their 

close relationship. In an effective and efficient system of nuclear 

legislation, the two functions are regulated in a closely co-ordinated 

and mutually reinforcing fashion. National legislation covering these 

functions should reflect this relationship. 

 

For instance, the primary purpose of enforcement is to stop non-

compliance with the health, safety, security and environmental 

requirements specified in the authorization granted by the regulatory 

body, either by the operator or by other parties, and to deter future 

non-compliance. Thus, enforcement actions are designed to respond to 

incidents of non-compliance and regulatory inspections are designed 

to detect and investigate such incidents of non-compliance. 

 

Therefore, with regard to scope, nuclear legislation should provide for 

regulatory inspections and enforcement actions to cover all areas of 

regulatory responsibility for the safety of practices. Thus, the main 

objectives of inspection and enforcement are to protect public health 

and the environment by ensuring that: 

� The safety of practices meet the necessary national regulations 

or safety requirements issued as licence conditions in the 

authorizations granted by the regulatory body; 

� The relevant procedures and instructions of the operator are 

valid and are being complied with by the operator’s employees 

or agents; 

� The persons engaged in practices possess the competence and 

character necessary for the conduct of their functions; 

� Deficiencies or deviations from regulations and other safety 

requirements are corrected without undue delay; 

� Lessons learned from practices are communicated to other 

operators, the regulatory body and any other relevant entities; 
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and 

� Safety, security and environmental management activities are 

being conducted properly. 

 
Therefore, concerning the safety of practices, an important part of the 

provisions of nuclear legislation should be designed to: 

� Ensure that the regulatory body establishes a systematic 

inspection programme, with the nature and intensity of 

inspections dependent on the potential magnitude and nature of 

the hazard associated with the practice concerned; 

� Require that the results of inspections be documented and made 

available to the relevant staff of the regulatory body and to the 

operators as a basis for corrective or enforcement actions; 

� Require that the regulatory body have access to all practices, 

areas within installations/facilities, operator or contractor 

personnel and equipment and to all documents and any other 

aspect of a practice that could be relevant to public health, safety 

and the environment; 

� Ensure that the regulatory body possesses the resources 

necessary for hiring, training, equipping, transporting, 

compensating and managing staff capable of performing the 

activities required by its inspection programme; 

� Authorize the regulatory body to station on-site, resident 

inspectors permanently at locations where continual monitoring 

activities are needed; 

� Include a clear grant of authority to the regulatory body to 

enforce compliance with its safety requirements and conditions 

as laid down in regulations and the authorizations granted, 

respectively; 

� Reflect the fact that sanctions for non-compliance should be 

commensurate with the seriousness of the non-compliance 

(violations) and authorize a range of penalties; 

� Specify the penalties for serious non-compliance (e.g., the 

maximum monetary penalties and the maximum prison 

sentence); 

� Recognize the primary responsibility of the operator and 

authorize the regulatory body to require that the operator:  

− Investigate all unusual occurrences promptly or within an 

agreed time period;  

− Remedy any non-compliance; and  

− Take steps to ensure that the non-compliance is not repeated; 

� Ensure that the regulatory body formulates and issues 

regulations detailing the procedures for determining and taking 

enforcement measures, and also the rights and obligations of the 

operator; 

� Provide for the confirmation of all enforcement decisions by the 

regulatory body to the operator in writing; 

� Provide for a procedure whereby the operator can seek a review 

of a contested enforcement action, either by an independent 

judicial body or through a governmental appeals process, to 
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ensure that the regulatory body is carrying out its enforcement 

responsibilities in a fair manner; and 

� Make it clear that enforcement actions are not automatically 

suspended merely because the complaining party has sought an 

administrative or judicial review of an enforcement action by the 

regulatory body. 

 

4.2 General aspects of the inspection process 

 

Regulatory inspections entail visits to authorized practices and field 

sites (e.g., NPP, industrial radiography or well logging) by the 

regulatory body to verify that practices are being carried out in 

accordance with the relevant regulations and with any safety 

requirements in the conditions of the authorization granted to the 

operator. Based on the importance and complexity of the activity or 

facility, different preparations are made before the inspection. 

Therefore, the regulatory body’s inspection process should include as 

key elements [37]:  

� A system of prioritizing inspections based on the importance 

and complexity of the activity or facility being inspected;  

� On-site visits by inspectors;  

� The review of safety assessments made by the operators;  

� The investigation and follow-up of accidents; and  

� The submission of information on key operational safety 

parameters by the operators.  

 

In the above respect, it should be emphasized that on-site inspection is 

the one element of the regulatory regime closest to actual operations, 

and thus a significant proportion of the regulatory body’s resources 

should be allocated to this task.  

 

Nevertheless, regulatory inspections must not diminish the operator’s 

prime responsibility for safety or be a substitute for the control, 

supervision and verification activities that the operator must carry out.  

Types of inspection  

The regulatory body should conduct two general types of inspection, 

namely, planned inspections and reactive inspections (or so-called 

also “investigations”). Inspections may be conducted by individuals or 

teams and may be announced in advance or unannounced, as part of a 

general programme or with specific aims.  

 

Planned inspections are those carried out in fulfilment of, and in 

conformity with, a structured and largely prearranged inspection 

programme developed by the regulatory body. They differ from 

reactive inspections (hereinafter in this chapter referred to as 

“investigations”) in that they are necessarily scheduled in advance by 

the regulatory body and are not prompted by unusual or unexpected 

circumstances as is usually the case for investigations.  
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The regulatory body must establish a planned and systematic 

inspection programme. The extent to which inspections are performed 

in the regulatory process depends on the potential magnitude and 

nature of the hazard associated with the practice concerned. The 

priority and frequency of such inspections should reflect the risk 

associated with the radiation source or facility and the complexity of 

the practice, as well as the possible consequences of an accident, and 

the type and frequency of any violations found by inspections. The 

regulatory body should also compile and analyse data on the 

performance of the operators.  

 

An announced inspection is an inspection visit of which the operator 

has been notified in advance by the regulatory body. The main 

advantage of announced inspections is that the inspector is able to 

discuss plans and needs in advance with the operator’s personnel, and 

to secure assurances that documentation or personnel will be available 

for inspection or interview, and that activities can be inspected as 

scheduled.  

 

The advantage of unannounced inspections is that the actual state of 

the practice (e.g., the facility or activity) and the way in which it is 

being operated can be observed. The disadvantage of unannounced 

inspections is that key personnel may not be available and it may not 

be possible to inspect parts of the practice that are not in operation at 

the time of the inspection visit.  

Preparation for an inspection  

Before an inspection visit is carried out, the inspector should be 

thoroughly prepared. The type of preparation depends on the type and 

method of inspection to be used. However, preparation may include a 

review of the following:  

� The safety requirements regulating the authorized practice, and 

those included in the conditions imposed in the authorization 

issued to the operator, including the radiation programme 

approved;  

� The findings of previous inspections and previous enforcement 

actions, and any unresolved issues from previous inspections, 

including the status of any allegations or incidents;  

� Correspondence between the regulatory body and the operator. 

 

Documentation on the design and operation of the facility or activity 

depending on the particular circumstances and the nature of the 

practice and installations/facilities to be inspected, the inspector might 

also take with him/her: 

� Safety glasses, safety shoes, hard-hat, etc.; and 

� A camera to record matters of non-compliance or to support 

findings in the written report. 
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Internal guidance  

To ensure that all operators and practices are inspected by a common 

approach and that the level of safety is consistent, the regulatory body 

should establish procedures for its inspectors. Such procedures should 

use the graded approach for different activities and/or facilities. The 

procedures should be such as to ensure a systematic and consistent 

approach to inspection, allowing sufficient flexibility for inspectors to 

take the initiative in identifying and addressing new concerns as they 

arise. Appropriate information and guidance should be provided to the 

inspectors concerned and each inspector should be given adequate 

training in following the procedures.  

 

Inspectors, owing to the authority vested in them, should conduct 

themselves in a manner that inspires confidence and respect 

concerning their competence and integrity. They should, for example, 

make adequate preparation by gathering and reviewing all relevant 

information and data, and they should be knowledgeable about the 

practice that they are required to inspect. The regulatory body should 

stress in its guidance the importance of objectivity and fairness on the 

part of inspectors, together with the need to respect the rules for the 

practice of concern as established by the operator.  

 

In terms of the interaction of the inspection staff with the operators, it 

is important for the regulatory body to prepare its own “code of 

conduct”, as an internal guidance for the behaviour of the inspectors, 

which could include the following considerations: 

� Where an inspection involves two or more inspectors, the 

supervisor should clarify which inspector takes the lead role in 

the discussions and interviews with the operator; 

� Inspectors refrain from any public display of dissent; 

� Inspectors identify themselves by showing their identification 

card (ID); 

� ID cards or other appropriate identification is to be worn at all 

times by the inspectors when conducting an inspection (unless 

site-specific considerations require otherwise); 

� A professional appearance must be presented by the inspectors; 

� A firm but courteous attitude must be adopted at all times by the 

inspectors; 

� Questions to workers and managers, by the inspectors, should be 

courteous and carefully considered to ensure relevant 

information is obtained; 

� Open questions should preferably be used by the inspectors, 

provided that the answer received includes the expected 

information on the specific subject of interest; 

� Where practicable, issues should be discussed by the inspectors 

as they arise;  

� Open criticism of individuals should be avoided, especially 

when the inspectors are in the presence of the operator’s 

colleagues; 

� Inspection staff should not act as consultants on the means of 
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achieving safety requirements. (Note, however, that in countries 

where there may be limited safety expertise, regulatory body 

personnel may need to provide assistance on practical 

implementation, particularly if written guidance has not yet been 

developed by the regulatory body. Advice to operators as to how 

compliance can be achieved may be given but, while giving it, it 

should be stressed that the practical actions necessary are and 

will continue to be the responsibility of the operator as the 

authorized legal person). 

Methods of the inspection process  

While important, the examination of records should not be considered 

the most essential part of the inspection programme. Observations of 

activities in progress, equipment, installations/facilities and work 

areas, etc., are a better indicator of the overall safety and radiation 

protection programme than a review of records alone. 

Indicators of degraded safety performance  

The ultimate goal of an inspection is to determine whether facilities 

are adequate and practices are being carried out in a safe manner. 

Therefore, in addition to verifying compliance of practices with all the 

applicable safety requirements, the regulatory body’s inspection 

programme should be such as to provide a general assessment of the 

protection of people and the safety of operations. This requires the 

inspector to be alert for details beyond regulatory compliance because 

they can be indicators of the potential for degraded or deteriorating 

safety performance.  

 

In this respect, the more common indicators of degraded performance 

include:  

� Lack of senior management commitment to, or involvement in 

day-to-day activities; 

� Minimal oversight by the senior manager, who can be too busy 

with other assignments; 

� Insufficient staff trained to conduct their tasks in an effective 

and safe manner ; 

� Lack of discussion on safety issues by the responsible officers; 

� The quality management programme fails to detect small safety 

breaches; 

� Poor housekeeping; 

� Failures to follow procedures non-related to safety; 

� Operational production procedures take precedence over safety; 

� Minor problems reoccurring; 

� Poor record keeping; 

� High staff turnover, as a consequence of frequent resignations; 

� Inability to perform safety tasks on time; 

� Lack of documentation on staff training; 

� Failure to assess the effectiveness of training; 

� Lack of refresher training; 

� Concern about elementary safety matters expressed by workers 
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during inspections; 

� Poor accounting for, or lack of security control of, radiation 

sources and radioactive materials; 

� Major changes in the internal organizational structure having an 

influence on safety; 

� Excessive on-site accumulation of radioactive wastes; and 

� Lack of emergency preparedness. 

These indicators of degraded safety performance, even where no 

breach of regulations or additional safety requirements is detected, 

influence the conclusions of an inspection and may lead to an increase 

in the frequency of future inspections for the particular operator. 

Furthermore, they could be used as a basis to inform the operators of 

the need to improve and as a basis to require them to pay attention to 

such indicators and to enhance the safety culture at the 

installations/facilities.  

Inspection reports and findings  

Regulatory inspectors prepare reports of their inspection activities and 

findings, which are fed back into the regulatory process. The report 

should focus on what was inspected and why, what was found and 

what are the safety implications of what was found. The purpose of 

the inspection report is to:  

� Record the results of all inspection activities relating to safety, 

including actions taken on recommendations made following 

previous inspections;  

� Document an assessment of the operator’s activities in relation 

to protection and safety; and 

� Provide a basis for notifying the operator of the findings of the 

inspection and of any non-compliance with safety requirements, 

and to provide a record of any enforcement actions taken.  

 

Inspection reports typically should include:  

� Details of the operator inspected, the purpose and date of the 

inspection, and the inspector’s name;  

� Reference to applicable regulations and authorization 

conditions;  

� Details of the practice or equipment inspected;  

� A record of any deficiencies or violations found in the 

regulatory inspections, including a record of any regulations or 

authorization conditions that have been contravened; and 

� A record of the findings and conclusions of the regulatory 

inspector, including any corrective or enforcement actions that 

should be taken. 

 

Inspection reports should be distributed according to established 

procedures in order to:  

� Provide a basis for future regulatory action; 

� Document the regulatory history of a practice by maintaining a 

record of inspections and their findings and conclusions;  

� Provide a basis for identifying major or generic issues that 
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necessitate special inspections, changes to inspection plans or 

regulatory action; 

� Provide a basis for the periodic review of the findings of 

inspections, including trends and root causes; 

� Inform the regulatory body staff responsible for the 

development of safety requirements for authorizations or new 

regulations; 

� Provide a means of passing information to governmental bodies 

or interested parties; and 

� Provide a basis for self-assessment activities.  

Inspection findings should be submitted to the operator for any 

necessary corrective action. Whenever corrective action is needed, a 

formal communication that includes the inspection findings should be 

sent to the operator as part of the enforcement procedure. In some 

states, the full inspection report is sent to the operator.  

Qualification and training of inspection staff 

As was already stipulated in Sub-section 2.7, the regulatory body must 

employ a sufficient number of personnel with the necessary 

qualifications, experience and expertise to undertake its functions and 

responsibilities. Being competent is an essential attribute of an 

inspector, and all the inspection staff must be competent and capable 

of performing the tasks required by the inspection programme. 

However, the level and depth of training also varies according to the 

duties performed and the potential hazards associated with the 

regulated facility or activity in each respective country. 

 

Nevertheless, it is very important that inspectors are provided with 

such training that ensures that they have a sound understanding of:  

� Safety principles and concepts (including hazards other than 

those from ionizing radiation that may be encountered during 

inspections); 

� National laws, regulations, regulatory guides and the existing 

IAEA safety standards in the field;  

� Notification and authorization procedures; 

� Inspection procedures and survey techniques for different types 

of facilities or activities; 

� Interviewing and evidence gathering safety requirements; 

� Breaches of the law and enforcement procedures; 

� Ongoing technological developments; and 

� Emergency procedures. 

 

Relevant practical exercises, on-the-job training and closely 

supervised inspections should supplement formal training.  

 

Staff should rotate between inspection duties at different kinds of 

practices and authorization duties to broaden their experience and 

improve staff utilization, particularly where there may be staff with 

specialised knowledge in particular categories of practices. 
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The regulatory body should keep up to date records of the 

qualifications and training completed by its staff. 

 

4.3 Investigation of accidents  

 

In addition to routine inspection activities, the regulatory body must 

carry out inspections at short notice if an abnormal occurrence 

warrants immediate investigation. However, such regulatory 

inspection must not diminish the responsibility of the operator to 

investigate any such occurrence immediately. 

 

The regulatory body should require operators to carry out an 

investigation of any accident to determine how it occurred and how to 

prevent its reoccurrence. Accidents at a practice that are minor and 

confined to the workplace are usually only investigated by the 

operator and the findings, together with the corrective actions taken, 

are reported to the regulatory body (an example could be an incident 

in a hot cell). In addition to the investigation of accidents, operators 

should investigate instances where investigation limits or specified 

levels are exceeded and, depending on the circumstances, may be 

required to submit a report to the regulatory body.  

 

For more serious accidents or potentially serious accidents, or when 

operational parameters (e.g., doses) exceed the regulatory limits or are 

significantly elevated, an independent investigation should be 

conducted by the regulatory body and, in some cases, by other 

governmental bodies, in addition to the investigation conducted by the 

operator. There are usually two main objectives in an investigation of 

a serious accident by the regulatory body, which are not completely 

separable but which need to be distinguished:  

1. Determination of the reasons why the accident happened so as to 

take measures to prevent its recurrence, and 

2. Consideration of the legal aspects concerning liability for the 

accident.  

 

The extent to which the regulatory body is involved in investigations 

relating to the legal aspects and the liabilities is likely to vary 

depending on the national legislation. In this respect, the regulatory 

body should establish procedures for discharging its responsibilities 

with respect to such investigations.  

 

To the extent practicable, the technical aspects of an accident 

investigation should be separated from the legal aspects, so that timely 

information can be provided to those who need it, while protecting the 

legal rights of those involved in the accident or who have 

responsibilities in relation to the accident. 

 

The former objective (i.e., determining why the accident happened) is 

of central interest with regard to safety. Investigations should be 
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carried out by, or in consultation with, a person with appropriate 

knowledge and experience. With regard to the accident, the regulatory 

body should require the following:  

� The determination of the root causes, the sequence of events and 

the contributory factors;  

� The assessment of the consequences;  

� The identification of preventive and corrective actions;  

� The documentation of lessons to be learned;  

� The recommendations of measures to be taken for the 

prevention of similar accidents in the future; and 

� The dissemination of all findings, lessons to be learned and 

recommendations to relevant operators, manufacturers and 

suppliers, both nationally and internationally.  

 

4.4 Enforcement process 

 

The regulatory body must have the authority to enforce safety 

requirements, as laid down in regulations and the authorization 

conditions. In fulfilling its statutory obligations, the regulatory body 

must ensure that corrective actions are taken if unsafe or potentially 

unsafe conditions are detected; and must take the necessary 

enforcement action in the event of violations of safety requirements. 

Within the legal framework within which it is established, the 

regulatory body may draft and issue enabling regulations that detail 

procedures for determining and exercising enforcement actions, as 

well as the rights and obligations of the operator.  

 

Enforcement actions are designed to respond to non-compliance with 

specified authorization conditions and safety requirements, and must 

be commensurate with the seriousness of the non-compliance. Thus, 

there is a range of different enforcement actions, from written 

warnings to penalties and, ultimately, withdrawal of an authorization. 

In all cases the operator is required to remedy the non-compliance, to 

perform a thorough investigation in accordance with an agreed time-

scale, and to take all necessary measures to prevent recurrence. At the 

same time, the regulatory body must ensure that the operator has 

effectively implemented any remedial actions.  

Legal support 

Through legislation the regulatory body should be empowered to: 

� Impose sanctions that deter deliberate or careless deviations 

from safety requirements; 

� Revoke, suspend or modify an authorization or to prohibit a 

practice; 

� Levy fines for non-compliance commensurate with the nature of 

the infractions; and 

� Indicate that deliberate or attempted violations of regulations 

and safety requirements and some breaches due to evident 

negligence should be matters considered for prosecution. 
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The legislation should also establish a procedure for appealing against 

decisions made by the regulatory body. 

 

In the case of serious breaches that might result in prosecution, the 

regulatory body must have access to legal support services that are 

able to present the case for prosecution. In some countries, legal 

support services may be external to the regulatory body, perhaps in the 

same government agency to which the regulatory body is attached, or 

in another government agency. In others, the regulatory body may be 

required to place follow-up investigations and legal action in the 

hands of the police.  

 

If the regulatory body obtains its legal support from within its own 

government agency, the protocols and procedures to be followed in 

legal enforcement actions may be those set down for a range of legal 

infringements wider than just the safety of practices. A special case 

may occur if the legal infringement was produced by a governmental 

agency. The regulations should foresee those situations and make 

clear how the regulatory body is able to impose sanctions. 

Factors to be considered in determining enforcement 
actions  

The factors to be taken into account by the regulatory body in 

deciding which enforcement action is appropriate in each case should 

include:  

� The safety significance of the deficiency and the complexity of 

the corrective action needed;  

� The seriousness of the violation; 

� Whether the violation is a repeated violation of a less serious 

nature;  

� Whether there has been a wilful violation of the limits and 

conditions specified in the authorization or in regulations;  

� The identity of the person who noted and reported the non-

conformance;  

� The past performance of the operator and the performance trend; 

and 

� The need for consistency and openness in the treatment of 

operators.  

Methods of enforcement  

Written warnings or directives  
Deviations from or violations of regulations and/or the conditions in 

the authorization, or unsatisfactory situations which have minor safety 

significance, may be identified at installations/facilities or in the 

conduct of practices. In such circumstances, the regulatory body must 

issue a written warning or directive to the operator identifying the 

nature and basis of each violation and the period of time permitted for 

taking remedial action. This is the most common form of enforcement 

action and, in most cases, suffices to remedy the safety issue.  
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Orders to curtail specific activities  
If there is evidence of a deterioration in the level of safety, or in the 

event of serious violations which in the judgement of the regulatory 

body pose an imminent radiological hazard to workers, the public or 

the environment, the regulatory body must require the operator to 

curtail (specific) activities or practices and to take any further action 

necessary to restore an adequate level of safety at the 

installations/facilities.  

 

Modification, suspension or revocation of the authorization  

In the event of continual, persistent or extremely serious non-

compliance, or a significant release of radioactive material to the 

environment due to serious malfunctioning at or damage to 

installations/facilities as a result of a practice, the regulatory body 

must direct the operator to curtail activities and may suspend or 

revoke the authorization of the practice concerned. The operator shall 

be directed to eliminate any unsafe conditions. In considering the 

withdrawal of an authorization, the regulatory body should ensure that 

activities important to safety continue to be performed by an 

authorized operator. 

 

Penalties  

The regulatory body should have the authority to impose or to 

recommend penalties, for example, fines on the operator, whether a 

corporate body or an individual, or to institute prosecution through the 

legal process, depending on the legal system and the authorization 

process of the state. 

 

The use of penalties is usually reserved for serious violations, for 

repeated violations of a less serious nature, or for wilful non-

compliance. Experience in some states suggests that imposing 

penalties on the operator rather than on individual workers is 

preferable and is more likely to lead to improved safety performance.  

The inspector’s authority in relation to enforcement  

The extent of the authority of the inspectors to take on the spot 

enforcement actions is determined by the regulatory body. In this 

respect, the authority given to an inspector may depend on the 

structure of the regulatory body and on the inspector’s duties and 

experience.  

 

Where on the spot enforcement authority is not granted to individual 

inspectors, the transmission of information to the regulatory body 

must be suited to the urgency of the situation so that necessary actions 

are taken in a timely manner; information must be transmitted 

immediately if the inspector judges that the health and safety of 

workers or the public are at risk, or the environment is endangered.  

 

Enforcement actions taken on the spot by inspectors of the regulatory 
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body are appropriate only in unusual situations. In normal situations, 

decisions concerning enforcement actions, particularly those involving 

fines, the curtailment of activities or the suspension of the 

authorization of a practice, should be approved by the regulatory body 

according to its established procedures. 

Use of the enforcement process  

The regulatory body should adopt clear administrative procedures 

governing the taking of enforcement actions. All inspectors and other 

staff of the regulatory body should be trained in, and knowledgeable 

about, the enforcement procedures. These procedures should specify 

the policy of the regulatory body with regard to the use of regulatory 

measures and enforcement actions, and the associated delegated 

authority given to inspectors and to other staff of the regulatory body.  

 

Depending on the national legal system, the procedures should take 

account of the need to allow the operator to state a point of view on a 

regulatory decision, to respond to the enforcement notifications and to 

appeal against the decisions on enforcement actions. The procedures 

should cover in detail the decision making approach of the regulatory 

body in determining the level of enforcement to take and the way in 

which the enforcement actions should be taken, including dealing with 

the failure of the operator to comply with the regulatory decisions for 

enforcement.  

 

If there is no immediate risk to safety, the regulatory body should 

allow the operator a reasonable period of time in which to complete a 

corrective action. The time period should reflect the seriousness of the 

issue and the complexity of the corrective action required. However, 

in an integrated approach to safety, the contribution of each deficiency 

requiring a corrective action to the total risk for the facility should be 

considered.  

 

Procedures should stipulate which other governmental bodies, if any, 

should be informed in the event of enforcement notifications being 

made.  

 

The regulatory procedures should state the circumstances under which 

it is appropriate to carry out further inspections to check whether the 

operator has responded to regulatory measures and enforcement 

actions. The purpose of these inspections should be to:  

� Confirm that the operator has complied with the regulatory 

measures and enforcement actions within the periods of time 

specified; and 

� Check that enforcement actions (intended to protect the workers, 

the public and the environment against an imminent radiological 

hazard) have been taken by the operator, even though the 

operator may intend to appeal against the decision of the 

regulatory body.  
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Records of enforcement  

As stated in Sub-section 4.1, all enforcement decisions must be 

confirmed to the operator in writing by the regulatory body. Internal 

records of decisions relating to enforcement actions and any 

supporting documentation should be kept by the regulatory body in 

such a way that it is easily accessible and retrievable when required.  

 

4.5 Dissemination of information 

 

The regulatory body is required to establish and implement a system 

for the timely dissemination of information on safety, including 

modifications to safety requirements, to operators, manufacturers and 

suppliers in order to ensure that those persons who may be affected 

are made aware of the problems they may encounter and of the 

consequences if those problems are not properly addressed. 

Information should be exchanged in meetings or by means of the 

periodic mailing of notices. However, these means should not be used 

as a substitute for the rapid actions that may need to be taken 

following an actual or potential accident that may have significant and 

urgent implications for safety elsewhere.  

 

In this connection, states (through their contact points established 

pursuant to international agreements, as appropriate) are requested to 

notify the IAEA Emergency Response Centre of any events or 

circumstances that seem to have consequences or implications for 

safety at the national or international level.  

 

The regulatory body is required to establish a public information 

programme concerning its functions and responsibilities, its policies, 

and the ways in which practices are regulated for safety purposes. In 

this respect, the regulatory body should also disseminate information 

on its own initiative to the public (e.g., by means of press releases) on 

exposure situations and accidents, and provide any information 

relating to safety that may be of interest to the public. For this 

purpose, the regulatory body should establish channels of 

communication through which interested or affected members of the 

public can be informed of the duties and responsibilities of the 

regulatory body and of its operational activities. These channels of 

communication should be such that members of the public can request 

and be provided with specific information about safety. The channels 

of communication should also enable members of the public to 

interact with the regulatory body on matters of public policy and other 

issues that can affect their welfare.  
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5 QUESTIONS 

 

1. What attributes should a regulatory body have? 

2. How can these attributes be achieved and maintained? 

3. What is the role of legislation in empowering a regulatory body? 

4. What are the main functions of a regulatory body? 

5. Who has the prime responsibility for the safety of a nuclear 

installation and how should that responsibility be exercised? 

6. What is the legitimate role of consultants in the regulatory review 

of a safety submission by an operator? 

7. What steps does a regulatory body need to take to ensure that a 

nuclear installation is operated safely? 

8. What are the main stages in the regulatory process? 

9. When is authorisation by registration appropriate? 

10. Which type of operations should be authorised using a licensing 

process? 

11. What are the main areas that a regulatory body should assess 

before granting a licence for an NPP? 

12. What are the three levels of safety analysis that are required to 

demonstrate adequate protection of workers and the public? 

13. What are the key provisions that national legislation should make 

to enable inspections by the regulatory body to be effective? 

14. What are the key elements of a regulatory body’s inspection 

process? 

15. What methods should be employed when an inspector visits an 

installation? 

16. What are the most common indicators of a degraded performance 

by an operator? 

17. What are the elements of the most common form of enforcement 

action by a regulatory body? 

18. What are the basic elements of a regulatory training programme 

for inspectors? 
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