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EXECUTIVE SUMMARY  

The analysis of 31 Integrated Regulatory Review Service (IRRS) missions conducted in the period 2006 – 

2103 in Member States with operating nuclear power plants (NPPs) is presented in this report. The 

analysis covers results derived from the assessment of the core regulatory areas (Modules 1 – 10) of the 

missions, which are directly related to nuclear safety. The analysis reported here was conducted in three 

consecutive steps.  

In the first step, the numbers and the distribution of the IAEA Safety Requirements referred to in the IRRS 

missions were investigated. This step primarily concludes that: 

• some observations of the missions appear in the context of IRRS Modules other than the ones 

which they would belong to according to their subject, their IAEA safety standard basis and 

consequently the IRRS process structure; 

• certain IRRS Modules typically refer to Requirements in GSR Part 1 only, others almost exclusively 

refer to other standards than GSR Part 1, while the regulatory activity Modules – representing the 

largest part of the references – mainly refer to GSR Part 1 Requirements, but to some extent  also 

to requirements in  other safety standards; 

• there is a subset of requirements which is particularly important to the assessment of nuclear 

safety (five GSR Part 1 Requirements, all related to core regulatory functions, receive almost one 

third of all references). 

In the course of a subsequent revision of IAEA safety standards, the lessons learned from the reference 

analysis reported here may be of interest. 

The second step of the analysis examined the number and distribution of the observations 

(Recommendations, Suggestions – findings and Good Practices). From the analysis of nearly one thousand 

observations it appears that the absolute numbers of observations follow reasonable distributions and do 

not call for any rule or guidance to be considered in IRRS missions. However, some conclusions may be 

drawn regarding their relationships, namely:  

• the number of Recommendations in a mission tends to negatively correlate to the number of 

Good Practices; the number of Recommendations and Suggestions, although expected  to 

demonstrate a positive correlation, are uncorrelated; an issue to be further investigated; 

• the largest number of observations appear in the Modules on core regulatory functions 

(authorization, review and assessment, inspection, enforcement, regulations and guides); certain 

Modules include considerable less observations than all the others which might call for 

reconsidering the structure of the IRRS Modules; 

• analysis of observations from follow-up missions shows higher progress in the core regulatory 

Modules than in the others, whereas in general about one fourth of the issues remains open.  

In the third step of the analysis, the contents of the observations were analysed and sorted into 

statistically meaningful Subject Groups for each Module. Conclusions were drawn as for the outstanding 

issues in the specific Modules as reflected by the Subject Groups. It also became apparent that: 

• the Subject Groups introduced in this analysis appear to adequately cover and group the large 

majority of the IRRS observations; 

• about 20% of the observations in the missions appear in the scope of another Module than where 

they would actually belong to; 

• the legal framework of the regulatory activities is the Subject Group most populated by findings, 

external involvement in the regulatory process obtained the most Good Practices, while 

inspection obtains both a large number of findings and Good Practices in its various Subject 

Groups;  

• there is no significant difference between the results of missions conducted in EU Member States 

and non-EU countries. 
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These observations lead to the conclusion that the correlations between the various data sets provide 

valuable information regarding the properties and deficiencies of the IRRS process. 

 

 

 

 

OBJECTIVES and SCOPE of this ANALYSIS 

The objectives of this report are to: 

1. Analyse the Integrated Regulatory Review Service (IRRS) missions conducted in the period 2006-

2013 in Member States with operating NPPs and report on the observations and conclusions 

drawn from the analysis. 

2. Support transparency and the dissemination of information to Member States in accordance with 

the IAEA Nuclear Safety Action Plan. 

3. Contribute to the continuing improvement of the IRRS. 

4. Contribute to the subsequent revision of IAEA safety standards playing a role in the IRRS process. 

5. Support the implementation of EC-IAEA cooperation in the field of nuclear safety, specifically, 

integrated regulatory review services in the EU. 

The scope of this report is limited  to the review of IRRS missions (2006-2013) to countries with NPPs. 

Therefore, this analysis reviews missions which are relatively similar to one another although there are 

differences among the missions reviewed in terms of size, complexity and scope. 

For the purposes of this report, only the ‘core’ review areas of the IRRS (i.e. Modules 1 – 10) are analysed. 

This report may be of interest to governmental and regulatory bodies in IAEA Member States in the field 

of nuclear safety, international organisations including the European Union,  the IAEA Secretariat and 

other interested parties. 
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I. BACKGROUND 

I.1 The IAEA Integrated Regulatory Review Service (IRRS)  

 

The IAEA Integrated Regulatory Review Service (IRRS) has been established to strengthen and enhance the 

effectiveness of national regulatory infrastructures 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. The IRRS process sets out to accomplish this through consideration of both regulatory 

technical and regulatory policy issues against IAEA safety standards.  

The IRRS has a modular structure (see Figure 1 below) designed to be tailored to both generic and 

country-specific needs and to facilitate the review of circumstances where the scope of regulatory 

responsibility may be changing. Figure 1 illustrates facilities and activities within the scope of the IRRS and 

how core regulatory functions interface with them.  

 

 

Figure 1: IRRS Modules  

The observations arising from an IRRS mission are gathered in the mission report as ‘Recommendations’ 

(which reflect non-compliance with specific IAEA Safety Requirements), ‘Suggestions’ (which identify 

opportunities for further improvement) and ‘Good Practices’ (which recognise outstanding regulatory 

practices superior to those generally observed elsewhere).   

In order to review the progress in the implementation of the Recommendations and Suggestions of an 

IRRS mission, a follow-up mission is usually invited two to four years after the initial mission. A follow-up 

mission results in a report whereby the Recommendations and Suggestions of the initial mission are rated 

either ‘closed’ or ‘open’. (Note that finding may also be closed on the ‘basis of progress made and in 

confidence of its successful completion’.) A follow-up mission may also yield further observations. In 
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follow-up missions, Modules not reviewed in the initial missions may also be reviewed. In these cases, the 

mission is called an ‘extended follow-up mission’ 

Detailed information about the IRRS may be found in Service Series 23; ‘Integrated Regulatory Review 

Service (IRRS) Guidelines for the Preparation and Conduct of IRRS Missions’.  

I.2 IRRS Modules and GSR Part 1 Requirements 

The ‘IAEA Fundamental Safety Principles’ (SF-1) provides the basis for the IAEA safety standards and for 

safety related programmes. In support of effective regulation, the IAEA has established safety standards in 

the area of the ‘Governmental, Legal and Regulatory Framework for Safety’ (GSR Part 1), ‘Preparedness 

and Response for a Nuclear or Radiological Emergency’ (GS-R-2), ‘The Management System for Facilities 

and Activities’ (GS-R-3) and ‘Radiation Protection and Safety of Radiation Sources: International Basic 

Safety Standards’ (GSR Part 3 interim edition). 

GSR Part 1 comprises of 36 overarching requirements on the governmental, legal and regulatory 

framework for safety. These requirements are addressed in all IRRS Modules and as such represent the 

backbone of the IRRS.  

Figure 2 below shows the GSR Part 1 Requirements (R1 through R36) in relation to the various IRRS 

Modules.  

Module No GSR Part 1 Overarching Requirement 

1 

R1: National policy and strategy 

R2: Establishment of a framework for safety 

R3: Establishment of a regulatory body 

R4: Independence of the regulatory body 

R5: Prime responsibility for safety 

R6: Compliance with regulations and responsibility for safety 

R7: Coordination of different authorities with responsibilities for safety within the regulatory framework for safety 

R9: System for protective actions to reduce existing or unregulated radiation risks 

R10: Provision for the decommissioning of facilities and the management of radioactive waste and of spent fuel 

R11: Competence for safety 

R13: Provision of technical services 

2 
R14: International obligations and arrangements for international cooperation 

R15: Sharing of operating experience and regulatory experience 

3 

R16: Organizational structure of the regulatory body and allocation of resources 

R17: Effective independence in the performance of regulatory functions 

R18: Staffing and competence of the regulatory body 

R20: Liaison with advisory bodies and support organizations 

R21: Liaison between the regulatory body and authorized parties 

R22: Stability and consistency of regulatory control 

R35: Safety related records 

R36: Communication and consultation with interested parties 

4 R19: The management system of the regulatory body 

5 
R23: Authorization of facilities and activities by the regulatory body 

R24: Demonstration of safety for the authorization of facilities and activities 

6 
R25: Review and assessment of information relevant to safety 

R26: Graded approach to review and assessment of a facility or an activity 

7 

R27: Inspection of facilities and activities 

R28: Types of inspection of facilities and activities 

R29: Graded approach to inspections of facilities and activities 

8 
R30: Establishment of an enforcement policy 

R31: Requiring of corrective action by authorized parties 

9 

R32: Regulations and guides 

R33: Review of regulations and guides 

R34: Promotion of regulations and guides to interested parties 

10 R8: Emergency preparedness and response 

12 R12: Interfaces of safety with nuclear security and with the State system of accounting for, and control of, nuclear material 

Figure 2: GSR Part 1 Requirements by IRRS Module 

Nevertheless, GSR Part 1 is not the only IAEA safety standard referenced during missions as will be seen 

later in the analysis. 
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I.3 GS-R-1 versus GSR Part 1 

The IRRS missions held between 2006 and early 2010 were based on the safety standard ‘Legal and 

Governmental Infrastructure for Nuclear, Radiation, Radioactive Waste and Transport Safety’ (GS-R-1) 

published in 2000. This was superseded in 2010 by GSR Part 1. Although the main principles and 

requirements of the two documents are the same, they differ both in structure and format and in a 

number of sub-requirements (paragraphs, items). In order to be able to make valid statements on the 

references and observations of all missions in the analysed period (2006-2013) it was necessary to 

examine the concordance of the two requirement sets. 

A mapping of GS-R-1 to GSR Part 1 was searched in which Requirements and paragraphs of the latter 

corresponding to every single paragraph and item of the former was looked for. The Figure in Appendix 1 

shows the results of this mapping process. In most cases such concordances are in place. However, in 

certain cases, the GS-R-1 requirements are not covered in GSR Part 1. These are marked in grey in the 

figure. 

I.4 Missions analysed 

The present analysis covers 22 initial and nine follow-up IRRS missions conducted in countries with 

operating NPPs (+Iran having an operating NPP commissioned after the mission). Although the scope of 

the analysis is intended to cover the period 2006 – 2013 , the follow-up mission to the USA in 2014 has 

also been included in order to include the maximum number of missions. 

The analysis was conducted in the framework of an Agreement between the IAEA and the European 

Commission and it also covers a comparison between missions to the EU (and Switzerland) and non-EU 

Member States in order to identify possible differences or similarities between the two sets of missions. 

Figure 3 lists all IRRS missions held in the time period between 2006 and 2013 with the IRRS-recipient 

countries included in this analysis marked in colour and countries with missions not covered in this 

analysis marked in grey. Follow-up missions are denoted by (f), the UK part 2 mission was a mixture of 

follow-up and initial mission, all other missions were initial missions.  (Note that the various colours have 

no specific meaning.) Figure 4 shows the locations of all missions held since 2006. 

 

 

Figure 3: IRRS missions selected for this analysis (in colour) 

I.5 Limitations and assumptions of the analysis 

In this report, the analysis of IAEA IRRS missions conducted between 2006 and 2013 to Member States 

with NPPs is presented. In order to understand the limitations of the results in this report, the 

assumptions tacitly or explicitly made in the analysis need to be clarified. 

Missions may substantially differ in their scope. For the sake of uniformity and homogeneity; only the IRRS 

core Modules 1 through 10 are included. Only nuclear facilities are considered from among the facilities 

and activities.  

Altogether, 31 missions have been analysed. This number seems to be sufficient to draw meaningful 

conclusions on general characteristics and trends, yet it can be seen that the dispersion of individual data 

from this number of samples may be rather large. The dispersion can be attributed to: 

• scope and size of the mission; 

• composition, expertise and size of the team; 

Niger UAE

Mexico Germany Canada (f)

Mauritius Ukraine Russia Switzerland

Cameroon Sierra Leone UK (part 2) Australia (f) Belgium

Kenya Namibia Vietnam Slovenia Czech Rep.

Uganda Madagascar Lebanon Ukraine (f) Germany (f) Finland Russia (f)

France Gabon Botswana Canada USA Korea Greece UK (f)

UK Australia Spain Peru China Spain (f) Slovakia Poland

Romania Japan Cote d'Ivoire France (f) Iran Romania Sweden Bulgaria USA (f)

2006 2007 2008 2009 2010 2011 2012 2013 2014
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Figure 4: Mission site overview 

 

• working methods of the Team Leader and the team; 

• change in the IAEA safety standards forming the review basis; 

• nuclear programme of the host country; and 

• evolution of the IRRS process over time. 

Therefore, in order to obtain defendable results, data accumulated from sizeable groups or averages over 

the entire available set are used, where feasible, in drawing conclusions. In cases where it was not 

feasible, conclusions have not been made.  

I.6 Method of the analysis 

The analysis reported here was conducted in three consecutive steps. In the first step, the number and 

distribution of the IAEA Safety Requirements referred to in the IRRS missions were investigated (Chapter 

II.). This analysis reveals the role and importance of the IAEA Safety Requirements in the IRRS review 

process in general and in the various IRRS Modules in specific. 

In the second step (Chapter III.), the numbers and distributions of various mission observations 

(Recommendations, Suggestions and Good Practices) are analysed and conclusions are drawn regarding 

their ranges, their tendencies and correlations among them for both initial and follow-up missions. 

In the third step (Chapter IV.), the technical contents of the observations are analysed and the issues most 

frequently encountered in IRRS missions are identified. 

The analysis of the missions to EU and non-EU Member States was conducted separately in order to 

identify any potential differences. 

The summary of databases used in the analysis and a comparison of the present results with previous 

ones obtained from the analysis of earlier (IRRT and IRRS) missions by the European Nuclear Safety 

Regulators Group are presented in Appendices.  
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II. ANALYSIS of REFERENCES to the IAEA SAFETY STANDARDS 

II.1 Introduction 

The purpose of the IRRS is to assess the host country national regulatory infrastructure against the 

relevant IAEA safety standards through a peer review. Thus, observations (i.e. Recommendations, 

Suggestions and Good Practices) identified during a mission are based on IAEA safety standards and are 

clearly documented in the mission report together with their basis (i.e. the particular requirement(s) from 

the relevant safety standard).  

Potentially, any IAEA requirement may form the ‘basis’ for an IRRS observation. The term references, as 

used in this report, means the act of referencing those requirements in the IAEA safety standards that 

serve as bases for IRRS mission observations. Figure 5 gives examples of such bases and the formulation of 

the observations. 

 

Figure 5: Examples of IAEA requirements used as references by observations  

Statistical analysis of the references in IRRS mission reports may give insight into the areas of national 

frameworks for safety which required improvement or where good practice had been noted on the one 

hand, and insight into the frequency (or infrequency) of application of certain safety standard 

requirements on the other hand.  

In this chapter, frequency and distribution of references to IAEA safety standards and guidance made 

during initial IRRS missions are analysed.  

II.2 Numbers of References from Recommendations and Suggestions 

In this section the (statistical) distribution of the references to GSR Part 1, other IAEA safety standards and 

relevant documents is analysed. 

The numbers of references to the various requirements of GSR Part 1 that form the bases of 

Recommendations and Suggestions in all missions analysed are shown in Figures 6 and 7 below. Figure 6 

shows the absolute numbers of references, while Figure 7 shows the average numbers of references per 

mission. The areas of various colours indicate the requirements related to the various IRRS Modules. It is 

apparent from these figures that the numbers of references per requirement vary greatly. The distribution 

of the number of references to the GSR Part 1 Requirements is discussed in Section II.5. 
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Figure 6: References to GSR Part 1 Requirements from findings (cumulative) 

 

Figure 7: References to GSR Part 1 Requirements from findings (relative per missions) 

It is also apparent that references from EU and non-EU missions show similar tendencies. In order to show 

this in an exact way the empirical correlation coefficient of the numbers of references by EU and non-EU 

missions to the various requirements was calculated. This Pearson’s correlation coefficient is calculated as 

 

rxy =  

where 

xi is the number of EU references to the i
th

 requirement;  

yi is the number of non-EU references the i
th

 requirement; and 

n is the number of requirements taken into account. 

The value of the empirical correlation coefficient between the numbers of EU and non-EU references to 

the GSR Part 1 Requirements is: 

  rEU,nEU (by requirements) = 0.80 
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A correlation ratio greater than 0.5 implies strong correlation, i.e. indeed there is a strong positive 

correlation between the two sets.  

 Conclusion 1: the EU and non-EU missions tend to refer to GSR Part 1 in a very similar manner 

Figures 8 and 9 show the numbers of references to GSR Part 1 (green columns) and to other standards 

(orange columns) from the various IRRS Modules (1 through 10) for the EU and non-EU missions, 

respectively.  

        

Figures 8 and 9: References to GSR Part 1 and to other safety requirements (cumulative) 

Figure 10 summarizes the relative references per missions for all IRRS Modules and for the two groups of 

missions. 

 

Figure 10: References to GSR Part 1 and to other IAEA safety standards (relative per missions) 

A comprehensive summary of the references to GSR Part 1 and to other safety standards from the various 

Modules is given in Figure 11 below.  

A close analysis of Figure 8 through 11 reveals that:  

• Modules 1 (Responsibilities and functions of the Government), 2 (Global Nuclear Safety Regime) 

and 3 (Responsibilities and functions of the regulatory body) refer almost exclusively to GSR Part 

1.  

• Modules 4 (Management system), 10 (Emergency preparedness) and, in case of non-EU missions, 

Module 9 (Regulations and guides) refer mainly to safety standards other than GSR Part 1. 

• Modules 5 through 8 dealing with regulatory activities refer mainly to GSR Part 1, but reference is 

made also to other safety standards. 
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Figure 11: Module-wise reference ratios to GSR Part 1 and to other standards 

Typical examples of requirements related to the legal and governmental framework and appearing 

elsewhere than in GSR Part 1 are:  

• legal infrastructure and regulatory basis for assessing the safety of nuclear facilities other than 

NPPs;  

• the responsibility of the regulatory body for establishing criteria for decommissioning of facilities;  

• requirements for preparation of decommissioning plans. 

Figure 12 shows the distribution of the references to the IAEA safety standards other than GSR Part 1. 

  

 Figure 12: Distribution of the references to the standards other than GSR Part 1 

It is seen that GS-R-3 is the most frequently referenced safety standard, it provides the majority of 

references in Module 4 (Management system of the regulatory body). GS-R-2 is the safety standard 

primarily referenced in Module 10 (Emergency preparedness and response).  

For Module 9 (Regulations and guides), as shown in Figures 8, 9 and 13 (see below) more than half of the 

references in EU missions and two thirds in non-EU missions are to standards other than GSR Part 1. The 

most frequently referred standards are NS-R-4 (research reactors) and NS-R-5 (fuel cycle facilities).This 

reflects the structure of this Module which adresses both process (as per GSR Part 1) and content (as per 

other facility specific standards) of regulations and guides. (On the other hand, it is to be noted that the 

majority of references to NS-R-4 and NS-R-5 originate from a single mission, which may explain the 

difference between EU and non-EU countries.) 
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Figure 13: References in Module 9 to other than GSR Part 1 

As another example let us mention Module 6 (Review and assessment), where approximately half of the 

total references relate to standards other than GSR Part 1. The standards in question are shown in Figure 

14. 

 

Figure 14: References in Module 6 to other than GSR Part 1 

It is important to note that to date, a number of safety standards explicitly mentioned in the IRRS 

Guidelines, have not been referenced in any mission. These include: RS-G-1.4 (Building competence in 

radiation protection, and the safe use of radiation sources), NS-R-3 (Site evaluation of nuclear 

installations), GS-G-2.1 (Arrangement for preparedness of a nuclear or radiological emergency) and NS-G-

2.11 (A system for the feedback of experience from event is nuclear installations). 

    

              Figure 15: Average number of references to various standards and number of observations 
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Figure 15 shows the average number of references by observations to GSR Part 1 and to other safety 

standards from EU and non-EU missions respectively. The third set of columns in the figure represents the 

number of observations in these missions. It can be seen that the average number of observations and the 

average number of references to GSR Part 1 and to other standards are of similar order of magnitude.  

The average number of references per observations (Recommendation, Suggestion and Good Practice) to 

GSR Part 1 and to other safety standards from EU and non-EU missions is given in the table below: 

Safety standard EU non-EU Summed 

GSR Part 1 0.86 1.01 1.97 

Other than GSR Part 1 0.63 0.70 1.33 

Summed 1.49 1.71 3.30 

Table 1: Average number of references to IAEA safety standards per missions 

 

Figure 16: Ranges of numbers of references to GSR Part 1 and other standards 

Figure 16 shows the range in which the number of references to GSR Part 1 and other IAEA safety 

standards fall under during the missions. The figures above suggest that: 

• all quantities are similar for EU and non EU missions; 

• there seems to be a tendency that the average quantities are slightly higher while the range is 

somewhat broader for non-EU missions than for EU missions. 

 Conclusion 2: There is no substantial difference between EU and non-EU missions in referencing 

IAEA safety standards. 

     

Figure 17: References in Module 1                                    Figure 18: References in Module3 
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The following analyses the distribution of references to GSR Part 1 Requirements by Modules. Figures 17 

through 19 show the number of references to GSR Part 1 for Module 1, 3 and 5 to 9 (the core regulatory 

functions Modules), respectively. In the horizontal axes of the figures, GSR Part 1 Requirements relevant 

(as per Figure 2) to the specific Module are listed. The label ‘Other’ represents those requirements of GSR 

Part 1 not included in the specified Module (as per Figure 2) but referenced in some mission reports for 

the specified Module.  

Figure 20 shows the relative number of references per missions from the regulatory activity Modules. 

  

Figure 19: References in Modules 5 to 9          Figure 20: References in Modules 5 to 9 (relative per missions) 

                   (cumulative)  

From these figures, it may be noted that most of the Modules frequently refer to requirements (columns 

‘Other’) that are outside the designated Module given by the IRRS Module structure (c.f. Figure 2).  

 

Figure 21: Internal and external references in Modules to GSR Part 1 

Figure 21 summarizes the ratios of references to requirements inside and outside the Modules. It is seen 

that external reference is very frequent (more than 40%) in Modules 5 (Authorization), 6 (Review and 

assessment) and 10 (Emergency preparedness and response) and is fairly frequent (more than 20%) in 

Modules 1 (Responsibilities and functions of the government), 4 (Management system) and 7 (Inspection). 

A deeper insight into the structure of external references is obtained from Figure 22 showing how the 

references from Module 6 are distributed among the GSR Part 1 Requirements belonging to the same and 

to other Modules (as per Figure 2). 
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Figure 22: Module 6 references to requirements in other Modules 

A more detailed analysis of the data regarding Modules 5-9 shows what can also be seen in Figure 22, 

namely that the core regulatory functions Modules (authorization, review and assessment, inspection, 

enforcement, regulations and guides) often refer to requirements that belong to Module 3 

(Responsibilities and functions of the regulatory body, c.f. in Figure 2). While this could reveal 

inappropriate referencing or unordered mission report editing, in some cases it may be justified by issues 

of cross-cutting nature.  

 Conclusion 3:  The mission reports analysed indicate that requirements which would be expected 

to form the basis of observations in particular IRRS Modules often appear in other Modules. 

Reviewers in a mission are required to share information with other team members responsible for other 

Modules particularly where the issues are cross-cutting in nature, in order to ensure that observations are 

formulated in the most appropriate Module. 

Training programmes for reviewers in advance of IRRS missions are essential to address this aspect of 

report preparation and this should also be discussed during the team refresher training, usually organised 

the day before the mission. 

The question of misplaced observations will be revisited in Section IV.3. 

II.3 Numbers of References from Good Practices 

Good Practices (GP’s) represent observations of quality substantially different from findings 

(Recommendations and Suggestion) whereas they are also based on IAEA safety standards. Therefore, it 

may be interesting to investigate the referencing by Good Practices. Figures 23 show the number of 

references from Good Practices to the Requirements in GSR Part 1. These Figures are to be compared to 

Figures 6 and 7 in order to see if there are differences in the references.  

  

Figure 23a and 23b: References to GSR Part 1 Requirements from Good Practices (cumulative and relative) 
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A qualitative comparison of the two pairs of figures suggests that the bases of the two types of 

observations are rather similar, except that Requirement 36 (Communication and consultation with 

interested parties) is a rather frequent basis for Good Practices while it very seldom appears as reference 

for findings. 

In Figure 24a the distribution of the references from Good Practices to GSR Part 1 is shown by Modules. 

Figure 24b shows the similar distribution for references to standards other than GSR Part 1.  

         

Figures 24a and 24b: References by Good Practices to GSR Part 1 and to other safety standards by Modules 

 

Figure 25: Module-wise reference ratios to GSR Part 1 and to other standards from Good Practices 

Figure 25 displays the Module-wise reference ratio to GSR Part 1 and to elsewhere and it corresponds to 

Figure 11 for the findings. These figures demonstrate the similarity of referencing by all types of 

observations, yet also show a number of differences. Namely: 

• Good Practices have fewer references from Module 1 (Responsibilities and functions of the 

Government) to GSR Part 1 than findings have; 

• References from Module 4 (Management system) and Module 9 (Regulations and guides) 

represent a smaller part of the overall references than references from findings. 

These differences indicate the differences in the areas which findings and Good Practices usually cover. 

Comparison of Figures 23 and 6 shows the interesting fact that EU missions exclusively refer to 

Requirement 7 (Coordination of different authorities with responsibility for safety) through findings, 

whereas non-EU missions exclusively refer to Requirement 7 through Good Practices. The reason for this 

difference is worth of further investigation. 
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II.4 Combining GSR Part 1 Requirements for the purpose of counting references 

The structure of GSR Part 1 consists of overarching requirements, followed by explanatory paragraphs. 

Occasionally, where requirements are grouped and share the same explanatory paragraphs, some of the 

individual requirements may be referenced more often than others in the same group. For example, this 

may be the case for Requirements 5 and 6, 27 to 29 or 32 to 34.  

As a consequence, all requirements related to review and assessment (Module 6) are collected in one 

group. Requirements on inspection (Module 7) as well as on regulations and guides (Module 9) are 

similarly grouped. 

Figure 26 below shows the grouping of the requirements by IRRS Module. These groups shall be called 

‘combined Requirements’. 

For the purpose of this analysis, it was considered useful to count the references to the grouped 

requirements, as shown in figures 27 and 28. 

 

Module No GSR Part 1 Overarching Requirement 

1 

R1: National policy and strategy 

R2: Establishment of a framework for safety 

R3: Establishment of a regulatory body 

R4: Independence of the regulatory body 

R5: Prime responsibility for safety 

R6: Compliance with regulations and responsibility for safety 

R7: Coordination of different authorities with responsibilities for safety within the regulatory framework for safety 

R9: System for protective actions to reduce existing or unregulated radiation risks 

R10: Provision for the decommissioning of facilities and the management of radioactive waste and of spent fuel 

R11: Competence for safety 

R13: Provision of technical services 

2 
R14: International obligations and arrangements for international cooperation 

R15: Sharing of operating experience and regulatory experience 

3 

R16: Organizational structure of the regulatory body and allocation of resources 

R17: Effective independence in the performance of regulatory functions 

R18: Staffing and competence of the regulatory body 

R20: Liaison with advisory bodies and support organizations 

R21: Liaison between the regulatory body and authorized parties 

R22: Stability and consistency of regulatory control 

R35: Safety related records 

R36: Communication and consultation with interested parties 

4 R19: The management system of the regulatory body 

5 
R23: Authorization of facilities and activities by the regulatory body 

R24: Demonstration of safety for the authorization of facilities and activities 

6 
R25: Review and assessment of information relevant to safety 

R26: Graded approach to review and assessment of a facility or an activity 

7 

R27: Inspection of facilities and activities 

R28: Types of inspection of facilities and activities 

R29: Graded approach to inspections of facilities and activities 

8 
R30: Establishment of an enforcement policy 

R31: Requiring of corrective action by authorized parties 

9 

R32: Regulations and guides 

R33: Review of regulations and guides 

R34: Promotion of regulations and guides to interested parties 

10 R8: Emergency preparedness and response 

12 R12: Interfaces of safety with nuclear security and with the State system of accounting for, and control of, nuclear material 

Figure 26: Grouping of the Requirements by IRRS Module 
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Figure 27: Number of references to combined Requirements 

 

 

Figure 28: Combined references to Modules 5 to 9 

 

Comparison of Figures 7 and 27 demonstrates that the effect of combining Requirements produces a 

more even distribution of references amongst the various requirement groups. The same effect is seen 

when comparing the grouped requirements in Figures 20 and 28. 

Although not essential but for the sake of unanimity and clarity, it would be expedient to re-arrange GSR 

Part 1 paragraphs under the Requirements they refer to, also in the cases marked in Figure 26.  

II.5 Distribution of references to the GSR Part 1Requirements 

This section analyses the frequency of references to GSR Part 1 Requirements. Figure 29 shows the 

frequency of references to GSR Part 1 Requirements for EU initial missions (blue bars),  non-EU initial 

missions (orange bars) and for all initial missions included in this review (red bars) for Recommendations 

and Suggestions. The frequency of referencing, i.e. the average number of references per mission, are 

shown in decreasing order of frequency of all missions.  
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Figure 29: Average number of references per mission, to GSR Part 1 Requirements 

The above figure using ‘all missions’ data indicates that: 

• 7 GSR Part 1 Requirements are referenced at least 1.5 times per mission (on average); 

• Further 4 GSR Part 1 Requirements are referenced at least once per mission (on average); 

• 12 GSR Part 1 Requirements are referenced less than once in every two missions (on average); 

• Two GSR Part 1 Requirement are out of scope of this analysis: 

o R9 – System for protective actions to reduce existing or unregulated radiation risks; 

o R12 – Interface of safety with nuclear security and with the State system of accounting 

for, and control of, nuclear material. 

Before analysing the numbers of references further, let us have a closer look at the most frequently 

referenced Requirements. Figure 30 shows these Requirements along with the number of IRRS Module 

they belong to. The values above the columns represent the number of references to the given 

Requirements averaged over all analysed initial missions. The average number of all references per 

mission is 29.7. 

  

Figure 30: The most frequently referenced GSR Part 1 Requirements in initial missions 
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As seen from the above figure 

• Five GSR Part 1 Requirements, all related to core regulatory functions, make up almost one third 

of all references (R24, 32, 27, 25, 29 to sum up to 9.18 references/initial mission); 

• R20 – ‘liaison with advisory bodies and support organizations’ in third place – although not 

belonging to the core regulatory Modules 5 through 9, is directly related to the core regulatory 

functions; 

• R18 – ‘staffing and competence of the regulatory body’, and R2 – ‘establishment of a framework 

for safety’ are the only two GSR Part 1 Requirements in the top eight references not directly 

related to core regulatory functions.  

The numbers above suggest the following: 

 Conclusion 4: Recommendations and Suggestions, referencing GSR Part 1 Requirements relating to 

core regulatory functions from initial missions, comprise a dominant part of all references. The 

reasons for and consequences of this need further investigations. 

In Figure 31, the frequency of the references to the combined Requirements is shown (combination of the 

Requirements is described in the previous section and in Figure 26). The most frequently referenced 

combined Requirements are presented in Figure 32. 

 

Figure 31: Average number of references per initial mission to combined GSR Part 1 Requirements 

 

Figure 32: The most frequently referenced combined GSR Part 1 Requirements 
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The combination of references makes Conclusion 4 even more obvious as Figure 32 shows that the four 

most frequent references belong to the core regulatory functions groups: 

• Inspection (R27-29); 

• Regulations and guides (R32-34); 

• Authorization (R23-24); 

• Review and assessment (R25-26). 

It should be noted that the frequency of references to a given requirement (for all missions analysed) 

should not be seen as a measure of the safety importance of the topic area but rather as an indicator of 

the extent to which that topic area was found to be in non-compliance during IRRS missions. 

The frequency of references as the basis for Good Practices (GPs) was also investigated. Figure 33 shows 

these frequencies for initial EU missions (blue bars), non-EU missions (orange bars) and for all initial 

missions (red bars).  

The most frequently referenced Requirements for GPs are the same as for Recommendations and 

Suggestions (i.e. R18, 24, 25, 27, 29). However, R20 – ‘liaison with advisory bodies’ does not appear so 

frequently in the Good Practices, whereas, as also seen in section II.3, R36 – ‘communication and 

consultation with interested parties’ is the second most frequent and also R26 – ‘graded approach to 

review and assessment’ is in the top six. 

  

Figure 33:  Average number of references per missions to GSR Part 1 Requirements, used as bases for Good 

Practices  

Figure 34 plots the distribution of references from all observations (Recommendations, Suggestions and 

Good Practices) to GSR Part 1 Requirements from all missions (EU, non-EU, initial and follow-up). It can be 

seen that the frequency of references of the six Requirements is markedly higher than that of any other 

Requirement. 

 Conclusion 5: For the missions analysed, the Requirements of GSR Part 1 most frequently 

referenced in the observations are (in descending order): 

*      R24 –Authorization of facilities and activities 

*      R18 – Staffing and competence of the regulatory body  

*      R20 – Liaison of advisory bodies and support organizations 

*      R32 –Regulations and guides 

 *      R27 – Inspection of facilities and activities 

 *      R25 – Review and assessment of information relevant for safety 
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Figure 34: Cumulative frequency of references from all observations 

 

Figure 35 shows the cumulative references from Recommendations and Suggestions to the various GSR 

Part 1 Requirements, from the greatest to the smallest (blue curve), and from the smallest to the greatest 

(red curve), respectively. 

 

 

 

 

 

 

 

 

 

 

Figure 35: Cumulative 

references to GSR Part 1 

Requirements 

Figure 35 reveals that: 

• 10 Requirements (28% of all) receive about 60% of the references from the recommendations and 

suggestions of all missions (c.f. green arrow in the figure). Six are those also listed in Conclusions 4 

and 5 above (i.e. R18, R20, R24, R25, R27, R32) supplemented by:  

o R2 – Establishment of a framework for safety 

o R4 – Independence of the regulatory body 

o R29 – Graded approach to inspection 

o R31 – Requiring of corrective actions 

• 17 Requirements (47%) are the subject of about 80% of the references (c.f. red arrow) 

• The nine least referenced Requirements (25% of all) are the subject of about 5% of the references 

(blue arrow) 

• The following two Requirements were referenced only once each (out of 654 references in total): 
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o R6 – Compliance with regulations and responsibility for safety 

o R13 – Provision of technical services 

• The following six Requirements were seldom referenced (less than eight times each out of 654):  

o R7 – Coordination of different authorities 

o R10 – Provision for the decommissioning of facilities 

o R17 – Effective independence in the performance of regulatory functions 

o R21 – Liaison between the regulatory body and the authorized parties 

o R34 – Promotion of regulations and guides to interested parties 

o R35 – Safety related records 

• Requirements 9 and 12 were not included into the scope of the analysis 

 Conclusion 6: The rate of referencing various Requirements in Recommendations and Suggestions 

is highly disproportional. The reasons for the highly uneven reference rate need to be investigated, 

the results of this investigation may have implications on both the IRRS process and the next 

revision of GSR Part 1 

To conclude this Chapter, references by the two types of findings (Recommendations and Suggestions) to 

the GSR Part 1 Requirements are considered. Figure 36 shows these numbers of references originated 

from all initial missions analysed. 

 

Figure 36: References by Recommendations and Suggestions in initial missions to GSR Part 1 Requirements 

The above figure highlights the fact that the two types of findings have similar tendencies of referencing, 

i.e. the reference frequencies of the various requirements by the two types of findings are alike. In order 

to show this in more detail, let us calculate the empirical correlation coefficient of the numbers of 

references by Recommendations and by Suggestions to the various Requirements.  

The values of the empirical correlation coefficient between the numbers of Recommendations and of 

Suggestions and between the numbers of findings and of Good Practices, respectively, referring to the 

various GSR Part 1 Requirements is: 

  rR,S(by requirements) = 0.75 and rR+S, GP (by requirements) = 0.68 

i.e. indeed there is a strong positive correlation between these sets. (Note that this coefficient is 0.49 for 

R-GP and 0.79 for S-GP correlations.) For further discussions on these correlations see Section IV.5. 

 Conclusion 7: all observations tend to refer to GSR Part 1 in a similar manner. 



                  ANALYSIS OF IRRS MISSIONS (2006-2013) TO COUNTRIES WITH NPPS 

 

 

25

 

III. ANALYSIS of OBSERVATIONS by NUMBERS  

The overall number of observations and their distribution are informative regarding specific IRRS Modules 

and general trends. This chapter provides an analysis of the number of observations in the various 

Modules. The content of observations is analysed in the next Chapter. 

Figure 37 and Table 2 show the distribution of the various observations from 22 initial missions (13 EU and 

nine non-EU) by Module and nine follow-up IRRS missions, included in the present analysis (c.f. Figure 3). 

More detailed analysis is provided in the following sub-Sections. 

 

 
 

Figure 37: Total number of observations from all missions 

 

Observations EU non-EU Follow-up Summed 

Recommendations 161 127 24 312 

Suggestions 223 172 41 436 

Good Practices 110 94 25 229 

Summed 494 393 90 977 

Table 2: Number of observations from all IRRS missions analysed 

III.1 Distribution, frequency and range of observations from initial IRRS missions 

Figure 38 presents the number of observations derived from the 22 initial missions analysed. (Here and in 

the sequel, missions are denoted by capital letters.) It is seen that these numbers vary substantially from 

mission to mission, yet (apart from outlying values) they are quite uniformly scattered around their 

average values.  

The average values and the standard deviations are as follows: 

 Average number and standard deviation of Recommendations:  13.1 ± 6.9 

 Average number and standard deviation of Suggestions:   18.0 ± 6.5 

 Average number and standard deviation of Good Practices:    9.3 ± 6.0 

(Note once more that the analysis is extended over the nuclear safety related parts of the missions. 

Observations related to radiation sources, waste management, transport and radiation protection have 

not been included in the scope of investigations.) 
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Figure 38: Number of observations derived from the initial IRRS missions analysed 

Figure 39 summarizes the number of observations (R+S+GP) for all initial missions.  

 

 Figure 39: Number of observations from initial missions 

Figure 39 shows that the majority of the missions (17 out of 22) resulted in (nuclear safety related) 

observations between 30 and 45 and only four provided higher numbers of observations. The range 

between 30 and 45 is marked by red lines in the figure. The frequency distribution of the observations, as 

shown in Figure 40, may also be interesting as it resembles normal distribution. 

 

Figure 40: Frequency distribution of all observations from initial missions 
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The frequency distribution also demonstrates that the number of observations in initial missions is 

concentrated in the range of 31-40. 

The frequency distribution of the various types of observations may give insight into the review 

mechanism of the missions. Figures 41a, b and c show the frequency distribution of Recommendations, 

Suggestions and Good Practices, respectively. 

  

Figures 41a and 41b: Frequency distribution of Recommendations and Suggestions in initial missions 

 

Figure 41c: Frequency distribution of good practices in initial missions 

These figures demonstrate that the distributions of the various observations are quite reasonable in the 

sense that they resemble normal (i.e. Gaussian) distribution with maximums and with no extreme values. 

This is reassuring since, according to the general IRRS policy, no numerical requirements may be set 

concerning the observations in a mission. 

 Conclusion 8: The current practice leads to a reasonable distribution of numbers of observations 

stemming from the IRRS missions. There is no need to set rules  regarding the desirable number of 

observations offered in missions. 

Further information on the distribution of observations is obtained from the ranges in which the numbers 

of observations fall. Figure 42a and 42b present the average values and the range of numbers of 

observations for all types of findings and for the EU and non-EU initial missions, respectively. 
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Figures 42a and 42b: Ranges of observations in EU and in non-EU initial missions 

The figures indicate that: 

• the average number of observations per mission are similar for EU and non-EU missions; 

• the ranges of the observations per mission are also alike; 

• the maximum number of recommendations, suggestions and good practices per mission are 

about twice their average.  

III.2 Correlation of number of observations by missions  

Notwithstanding what was stated in Conclusion 8, there may be certain logic behind the relative number 

of observations raised in missions (knowledge of which might help increase the effectiveness and 

objectivity of the missions). 

The following relationships seem intuitively logical: 

1. In missions where the number of Recommendations is considerably higher than the average, the 

number of Good Practices is expected to be lower than the average. This may be true as a high 

number of Recommendations reflects a relatively weaker compliance with the safety 

requirements, which usually implies a relatively lower number of achievements with an 

outstanding performance. 

2. In the same missions, i.e. where the number of Recommendations is considerably higher than the 

average, the number of Suggestions is also expected to be higher than the average. This is again 

logical as in circumstances when noncompliance with the safety standards is more frequent than 

the average, more room is very likely available for Suggestions on further improvements. 

It is to be stressed that these intuitive relations are expected to manifest themselves as tendencies while 

the number of the various observations in the various missions may show fluctuations and deviations 

from the intuitive rules.  

Figure 43 visualizes the correlation between the number of Recommendations and the number of Good 

Practices observed in the various missions. The red and green arrows make it obvious that wherever the 

number of Recommendations is high, the number of Good Practices is low and vice versa. 

Thus as a tendency, intuitive rule No.1 above is confirmed by the actual missions. It may also be 

interesting to quote the result of calculation determining the empirical correlation coefficient of the 

numbers of Recommendations with those of Good Practices. This value for the various missions is 

  rGP,R(by missions) = - 0.46 

i.e. there is a clear negative correlation between the two sets. Strong negative correlation would imply a 

correlation coefficient below -0.5, there may be specific reasons related to some specific missions that 

caused a weaker correlation than expected. 
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Figure 43: Correlation of Recommendations and Good Practices 

 Conclusion 9: The number of the Recommendations and those of Good Practices are indeed 

negatively correlated in the missions analysed. Yet this seems to be less pronounced than 

expected- Further analysis of selected missions may reveal the reasons for this. 

Calculation of the correlation coefficient between the numbers of Recommendations and Suggestions (c.f. 

also the red and blue curves in Figure 45) yields: 

  rR,S(by missions) = 0.04; 

i.e. opposite to the expectations by intuitive rule No.2 above, there is no correlation among the numbers 

of the two types of findings in the missions analysed. Similarly: 

  rGP,S(by missions) = -0.04; 

i.e. surprisingly enough there is hardly any negative correlation between the numbers of Suggestions and 

Good Practices in various missions. For further discussions on the correlations see Section IV.5. 

 Conclusion 10: The number of the Recommendations and those of the Suggestions do not show 

correlation in the missions analysed. This phenomenon needs further analysis and the results of 

this may need to be taken into account in future missions 

Figure 44 also shows the number of Good Practices (green marks) and Suggestions (blue marks) as 

functions of the number of Recommendations in the various missions. The straight lines show the linear 

trend-lines (regressions) calculated from the points. The figure also reflects the correlations discussed 

above. 

 

Figure 44: Correlation of Recommendations and the other observations 
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Figure 45 visualizes the correlations of the various observations in all analysed initial missions. The figure 

shows that in most missions the numbers of Recommendations and Suggestions show parallel tendencies, 

while in some missions they do not, and this is the reason for the week correlation mentioned in the 

Conclusion above. 

 

Figure 45: Number of observations in the initial missions analysed 

III.3 Observations by Modules 

Figures 46a and 46b present the average number of observations per initial mission classified by IRRS 

Modules for EU and non-EU missions, respectively. The respective absolute numbers for all missions are 

given in Figure 37 at the beginning of this Chapter, the figure is repeated here. 

  

Figures 46a and 46b: Observations per initial mission classified by IRRS Module for EU and non-EU missions 

  

     Figure 46c: Module-wise distribution of average      Figure 37: Total number of observations from 

           number of Good Practices per missions                                               all missions 
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Good Practices are defined as recognition of outstanding regulatory practices that may be of interest to 

other regulatory bodies. It is repeatedly brought up by experienced IRRS reviewers that this definition of 

Good Practices is not always respected and sometimes, Good Practices are formulated in order to 

promote mutual understanding between the hosts and the team or in order to reach some kind of balance 

between the various types of findings. Although these concerns certainly do not apply in general, there 

may have been cases when Good Practices were not fully justified. In the present analysis, this aspect of 

Good Practices will not be discussed further because a separate analysis of Good Practices is underway, 

which should clarify these issues. In this section, some statistical properties of Good Practices are pointed 

at. The next chapter deals with the categorization of various observations based on their contents. (For 

the correlation of Recommendations and Suggestions with Good Practices, see the previous section.) 

The distribution of the average number of Good Practices among the various Modules is shown in Figure 

46c for the EU, non-EU and follow-up missions. Figures 37 and 46 (as well as Figure 47 below) show that: 

• The basic Modules related to the regulatory regime (Modules 1, 3, 5, 6, 7, 9) show fairly uniform 

distribution of findings, Module 3 (Responsibilities and functions of the regulatory body) having 

the maximum number of findings and observations. 

• Module 2 (Global Nuclear Safety Regime) has considerably fewer observations than other 

Modules. (Note that Global Nuclear Safety Regime is part of the IRRS programme since 2010, 

earlier missions did not include it, and this is taken into account in the averaging.) This Module 

apparently raises only a few specific regulatory or governmental issues that might result in 

findings. 

• Module 8 (Enforcement) also only has a few observations. The reason for this may be that the 

Module covers only a very limited portion of  regulatory activities. 

• Module 4 (Management System of the Regulatory Body) has more Recommendations and 

Suggestions to EU countries relative to non-EU countries. 

• Similarly in Module 10 (Emergency preparedness and response), the number of findings per 

missions is somewhat larger in EU missions than in non-EU missions. 

• In three of the Modules on core regulatory functions, 5 (Authorization), 6 (Review and 

assessment) and 7 (Inspection), the number of findings in non-EU missions is slightly higher than 

in EU missions. 

• The Modules which are the most appreciated by the reviewers (as expressed by the number of 

GPs) are No. 6 (Review and assessment), 7 (Inspection), and 3 (Role and responsibilities of the 

regulatory body). 

 Conclusion 11: Although there is no essential difference in the number of observations in EU and 

non-EU missions, slight differences exist that might need further investigations 
 

 Conclusion 12: The definition of the IRRS Modules might need revision. Specifically: 

o the topics in Module 2 (Global Nuclear Safety Regime) might be distributed among Modules 1 

and 3; 

o Enforcement (Module 8) does not necessarily need to be a separate Module and its element 

could be included in Modules 1, 3 and/or 7. 

Figure 47a shows the distribution of the observations in the various Modules from another aspect. The 

figure reflects many of the conclusions drawn above and also illustrates that there is correlation among 

the number of Recommendations and Suggestions in the various Modules, as already expected but not 

experienced in relation with the number of findings per missions.  

To quantify this correlation, let us again calculate the empirical correlation coefficient of numbers of 

Recommendations and Suggestions in the various Modules: 

  rR,S(by Modules) = 0.52 

This value proves the strong correlation among the two types of findings.  
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Figure 47a: Number of observations from all missions in various Modules 

From Figure 47a, it is interesting to note that the number of findings (R+S) and the number of Good 

Practices also seem to show strong correlation. Indeed the empirical correlation coefficient is: 

  rR+S,GP(by Modules) = 0.67            and            rS,GP(by Modules) = 0.76     

i.e., as a tendency, in those Modules where the number of findings is high, so is the number of GPs and 

the other way around.  More on these topics is discussed in Section IV.5. 

To conclude the analysis of the Module-wise distribution of findings, let us consider these distributions by 

splitting them up into sets of EU and non-EU missions. Figure 47b shows the relative number of the 

various observations according to the split-up. 

 

Figure 47b: Number of observations per missions from EU and non-EU missions in various Modules 

The figure shows that in most cases these numbers run fairly parallel to each other in EU and non-EU 

missions although there are exceptions and also the values (e.g. in case of Suggestions) are sometimes 

very different. This figure also supports Conclusion 11 regarding the slight, but not essential differences 

between EU and non-EU missions and regarding the need for further investigation. The empirical 

correlation coefficients between the relative number of the observations in EU and non-EU missions are: 

rEU,nEU (R, by Modules) = 0.78;             rEU,nEU (S, by Modules) = 0.48;         rEU,nEU (GP, by Modules) = 0.62 

The correlation between Recommendations and Good Practices is strong positive, and, almost so is for 

Suggestions. 

III.4 Distribution, frequency and range of observations from follow-up IRRS missions 

Follow-up missions are primarily meant to review the progress in addressing the Recommendations and 

Suggestions of the initial missions. Additionally, however, new observations may be formulated, either 

because the review process raises new issues or because the follow-up mission is an ‘extended follow-up 

mission’ (i.e. it includes new Modules/topics not reviewed in the initial mission). This section analyses all 

nine follow-up missions held between 2006 and 2013 (and the mission to the USA in 2014, c.f. Figure 3).  
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Figures 48a and 48b show the ranges of the observations per mission as well as their average values for 

the follow-up and for the initial missions, respectively. It is apparent that about 7 new Recommendations 

and Suggestions are made during a follow-up mission as compared to about 31 during initial missions.  

  

Figures 48a and 48b: Ranges of observations in follow-up and initial missions      

If those observations arising from extended follow-up missions (i.e. of those Modules which were not 

reviewed in the initial missions) are not counted, the average number of observations in follow-up 

missions is as follows: 

Average number of Recommendations/follow-ups:  2.0 

 Average number of Suggestions/follow-ups:   3.9 

 Average number of Good Practices/follow-ups:   2.6 

Figure 49 presents the distribution of the observations during follow-ups by Module (including those from 

extended follow-ups – these latter being mainly from Module 10).  

Note that the relatively high number of Good Practices in Module 3 appears to be due to a single mission 

in one of the first IRRS follow-ups.  

 

Figure 49: Distribution of all observations by IRRS Module for follow-ups 

The progress reached by host countries after initial missions can be measured by the ratio of the number 

of closed issues to the number of original Recommendations and Suggestions. Figure 50 shows average 

values as well as the ranges of closed Recommendations and Suggestions and the sum of them.  
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Figure 50 Ranges of open issues   Figure 51: Progress since initial missions 

The average number of Recommendations and Suggestions not closed since the initial missions are as 

follows: 

 Average percentage of Recommendations remaining open:   30% 

 Average percentage of Suggestions remaining open:    20% 

 Average percentage of both remaining open:     23% 

Figure 51 summarizes the number of Recommendations and Suggestions per Module from the initial and 

follow-up missions.             

Figures 52 and 53 respectively show the distributions by Module of the ratio of open Recommendations 

and Suggestions and the ratio of new Recommendations and Suggestions together with the ones 

remaining open to those in the initial missions.  

(Note that in Figure 53, Module 10 was not included since this Module was not in the scope of some initial 

missions and was added to follow-up missions, thus resulting in new Recommendations and Suggestions. 

Module 2 is also excluded as it did not exist as such at the time of most of the initial missions).  

Thus, also Figure 53 illustrates the progress made by host countries identified through follow-up missions. 

    

Figures 52 and 53: Progress status as shown by follow-ups 

Although the number of follow-up missions is too low to be statistically significant and Recommendations 

and Suggestions are unevenly distributed among the various follow-up missions, nevertheless, based on 

the figures above, one concludes that: 

 Conclusion 13: The progress made by host countries between initial and follow-up missions was 

higher in Modules 5 through 9 (i.e. the core regulatory functions) than in Modules 1, 3, 4. 
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 Conclusion 14: The relatively high number of issues that remained open suggests that either the 

time between the initial and follow-up missions were sometimes not sufficient to reach compliance 

with the findings of the initial missions, or the host country did not or could not place equal 

emphasis on all improvements. 

Let us first examine the possible relationship between the number of issues remaining open in the follow-

up missions and the lead time, i.e. the time between the initial and follow-up missions. Figure 54 and 55 

show these quantities in two forms. In Figure 54, the number of open issues and the lead time in quarters 

are given for each follow-up mission. Figure 55 shows the ratio of number of open issues to the number of 

findings in the initial mission and the lead-time per quarter of a year. 

   

Figures 54 and 55: Relationship between the number of open issues and the follow-up lead time 

Although these figures show a certain correlation between the number of open issues and the time spent 

with the preparation to the follow-up mission (-0.15), based on the available data, no definite conclusion 

can be drawn regarding the issue. 

When discussing the reason for why an issue remains open, it is often argued that Recommendations or 

Suggestions addressed to the government need substantially more time to solve than those addressed to 

the regulatory body. In order to have an impression on the validity of this argument, the open issues were 

examined from the point of view of the addressee (government or regulator) of the findings. The results 

are summarized in Table 3 where the percentages of open issues and those of the initial findings 

addressed to the governments are given 

Mission Gov/all in initial [%] Gov/all open [%] 

F3 28 33 

F5 2 9 

F8 20 92 

Table 3: Ratio of findings addressed to the governments in initial missions and remained open in follow-up 

missions 

Although in the majority of the missions with follow-ups (six out of nine), no finding was addressed to the 

government, in the remaining three, the findings addressed to the government remained open in a larger 

portions than as they appeared in the initial missions.  

 Conclusion 15: Based on the limited data available, it appears that complying with findings 

addressed to the government needs more time, or other prerequisites than with those to the 

regulatory body. 

Another interesting question in connection with the follow-up mission is to what extent the follow-up 

reveals new issues in those topics that were reviewed in the initial missions. Figure 56 summarizes the 

ratio of the numbers of new and initial observations for the nine follow-ups held so far. The numbers of 

findings related to the extension of the follow-up missions were not included.  
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Figure 56: Ratios of number of observations in follow-up and initial missions (extensions excluded) 

Figure 56 shows that except for a few outliers, these ratios are fairly uniform and are around 0.2.  

In concrete, follow-up missions (not counting those from the extension Modules) result on average in 

additional observations as below: 

New Recommendations relative to initial missions:  19% 

New Suggestions relative to initial missions:  19% 

New Good Practices relative to initial missions:  23% 

III.5 Chronology of Observations 

Figures 57a and 57b show the chronological variation of the numbers of observations from initial and 

follow-up missions, respectively. In counting the observations, the extension Modules of the follow-up 

missions was omitted. 

  

Figure 57a and 57b: Number of observations as a function of time for the initial and the follow-up missions 

There appears to be a slight decrease by time in some of the observations, yet no conclusion can be drawn 

from the data available. 

These are interesting results; however, there has been no formal analysis of the possible reasons for this 

downward trend. A number of factors may nevertheless have influenced this trend, including growing 

experience over time, more discipline in the conduct of missions and report writing and knowledge gained 

from IRRS lessons-learned workshops as well as a general improvement of the regulatory framework. 
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IV. ANALYSIS of OBSERVATIONS by SUBJECT GROUPS  

This Section analyses the observations from all the reviewed IRRS missions which have similar 

characteristics. Observations are classified into Subject Groups (SG). The purpose of this grouping is to sort 

the observations with similar characteristics into statistically meaningful groups and to draw some general 

conclusions from these groupings of individual observations, and to try to identify which specific topics, 

within the various Modules, may need further consideration, as they often come out in Recommendations 

and Suggestions. 

IV.1 Subject Groups 

As presented in the previous Chapter, the analysed IRRS missions generated almost one thousand 

observations. For the purposes of this paper, the Subject Groups created do not have exact definitions; 

rather they comprise sufficient numbers of observations sharing the same or similar characteristics. 

Consequently, in a number of instances, Recommendations and Suggestions originating in one Module 

have been allocated to a more appropriate Subject Group of another Module. The Subject Groups 

included in each IRRS Module are shown below in italics with alphabetic identifiers, followed by a list of 

typical examples. 

Module 1– Responsibilities and Functions of the Government 

a) Cooperation/interaction among organizations, bodies 

Role of the regulatory body in various fields and cooperation amongst the respective authorities; 

coordination with other governmental organizations; common use of databases; Memoranda of 

Understanding. 

b) National policies, strategies 

National safety policy and strategy; training policy and strategy; competence/human resources building 

strategy.  

c) Providing resources to the regulatory body (RB) 

Provision of financial and human resources by the government; resources for international cooperation; 

adjusting funding to workload. 

d) Providing/using legal framework for regulatory activities 

Revision of regulations to provide authority; reflecting independence of the regulatory body; issuance of 

decrees and orders; relieving time constraints on decision making. 

e) Transparency, public involvement 

Determining the role of the public in the regulatory process; stakeholder engagement; establishing 

communication strategy; informing the public; meeting with residents; public consultations; impact of 

transparency on safety. 

f) Prime responsibility for safety 

Clarifying the responsibilities of the regulatory body; declaration by law; declaration by the regulatory 

body. 

g) Building competence in nuclear safety 

Recommending training for other organizations; qualification and registration of experts; establishment of 

international school; capacity building programme for students. 

x) Other – any other subject not belonging to the SGs above. 
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Module 2 – Global Nuclear Safety Regime 

a) Operational Experience (OE) exchange with international community 

OE feedback in line with the international recommendations; exchange with the international community; 

publication of research results and experience; action plan based on review missions; use of IAEA safety 

standards. 

b) Relationship with international organizations 

Resources for international cooperation; role of national coordinator; inviting IRRS missions; participation 

in international conventions. 

x) Other – any other subject not belonging to the SGs above. 

Module 3 – Responsibilities and Functions of the Regulatory Body 

a) Staffing of the regulatory body 

Staffing needs; recruitment programme; rotation of positions; exchange of staff with Technical Support 

Organizations; retention, hiring, motivation of staff; filling vacancies; recruitment of successors. 

b) Competence of the regulatory body 

Necessary/adequate qualifications and expertise; competence requirements; continuity of actions and 

consistency of priorities following staff changes; capability of performing tasks; procedure and control of 

staff qualification needs. 

c) Resources of the regulatory body  

Determining/planning/reviewing resource needs for given tasks; managing available resources; financing 

external support; salary of inspectors; charging fees for regulatory activities; resources for research 

activities. 

d) Organization of the Regulatory Body 

Evaluating task assessments; integration of inspector tasks; reviewing the organization to increase 

effectiveness; internal cooperation. 

e) Developing documents for regulatory activities and cooperation 

Research and development programme; cooperation documents; document management. 

f) External involvement in the regulatory process 

Advisory Committee; involvement of other organizations in nuclear safety matters; TSO; policy for seeking 

external expert advice; relationship with licensees. 

g) Training of regulatory body personnel 

Establishment of a systematic training programme; specific contents of training; inspector training 

programme and qualification process; training requirements of staff; mentoring programme. 

h) Decision making process, content of decisions 

Developing /reviewing the decision making process; communicating the bases of decisions; diverse 

decision formats.  

x) Other – any other subject not belonging to the SGs above. 

Module 4 – Management System 

a) Developing an (integrated) Management System (MS), general 

Commitment to establish a MS; person responsible for developing MS; improving the MS; managers to be 

involved in the development; communicating MS to staff; process map. 
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b) Details of the MS, developing MS manual 

Items / subjects to include into the MS and into the MS manual; updating MS manual. 

c) MS review and audits 

Process of auditing; audit programme; methodology of review.  

d) Safety culture 

Formalization; common understanding; assessment; survey; promotion by management; open door 

policy. 

e) Knowledge management (KM) and IT tools 

Intranet applications; implementation of KM system; document management; records management; 

tracking regulatory actions. 

f) Managing organizational changes 

Develop process; include in the management system. 

x) Other – any other subject not belonging to the SGs above 

Module 5 – Authorization 

a) Authorization of modifications and backfitting 

Safety classifications; accounting for state of the art in other countries; basis for decision; approval of 

organizational changes; safety assessment. 

b) Authorization of a new build 

Preparations; authorization process; pre-certification; updating licensing criteria. 

c) Licensee authorizations permitted by the regulator / graded approach. 

Collecting experience; adopting graded approach.  

d) Procedures and guidance 

Steps for licence issuance; categorization of modifications; format and content of applications; 

consistency of provisions; risk information; use of IAEA Safety Standards. 

e) Authorization of personnel, confirming competence 

Direct evidence of qualifications; positions to be included; qualification requirements; consistent and 

graded approaches; adequate training. 

f) Licence duration and hold points 

Hold point for integrated review; hold points for research reactor operation; authorization before licence 

expiry; licence renewal for fuel cycle facility; time limit for code licences. 

x) Other – any other subject not belonging to the SGs above 

Module 6 – Review and assessment 

a) Developing the review and assessment process 

Human factors and organizational aspects; graded approach; safety analysis report; commissioning 

programme.  

b) Procedures and guidance 

Review and assessment process of nuclear facilities; periodic verifications/safety review; RB acceptance of 

external experts; ageing management; licensee safety performance. 

c) Technical support 
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Identification of available support; ensuring availability; financing; competence. 

d) Independent verification by the licensee 

Requiring; independence.  

e) Operational experience feedback (OEF) 

Identification, sharing lessons learned; strengthening the OEF process; event reporting and analysis; 

collecting events from other facilities. 

f) Periodic Safety Review (PSR), updating the Safety Analysis Report (SAR) 

Process of reviewing PSR; need for PSR; regular updating of SAR; use of TSO. 

g) Probabilistic Safety Analysis (PSA) 

Review of the PSA model; considering probabilistic insight; assessing operator performance; severe 

accident management (SAM); risk-informed decision making; use of PSA as a regulatory tool. 

h) Ageing management 

Consistency of assessment methods; guidance; extension to newer plants.  

i) Safety performance 

Safety performance indicators; assessing operator performance.  

x) Other – any other subject not belonging to the SGs above. 

Module 7 – Inspection 

a) Developing the inspection programme 

Preparations for inspections, development of inspection plans; assessment, review, expansion of the 

programme; balance of resources for specific inspections; inspections outside working hours; 

unannounced inspections; inspection of all facilities; access to the sites. 

b) Use of previous results 

Use of PSR and OEF results in inspection programme; use of performance information; use of licensee 

assessment reports; optimizing objectivity of inspectors; inspection of specific activities. 

c) Procedures and guidance 

Inspection in general, inspection of human and organizational issues; to enhance consistency; for reactive 

inspection; for follow-up; on recording issues; use of TSO; checklists for inspection. 

d) Follow-up of inspections 

Need for; compilation of and access to a database; evaluation of effectiveness of inspections; presentation 

of results, drawing conclusions; sharing lessons learned from manufacturing; summarizing, analysing and 

publishing inspection results; tracking compliance. 

e) Preparation of inspection reports 

Standardization of the report format; inclusion of references to requirements; timing of reporting. 

f) Site inspectors 

Objectivity and independence; rotation 

g) Inspector team composition 

Removing the limitations, conflicts; diversity of team members;  

h) Graded approach 

In inspection programme; in procedures; in inspection frequency; in daily inspections. 
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x) Other – any other subject not belonging to the SGs above. 

Module 8 – Enforcement 

a) Developing the enforcement programme 

Documentation of violations; legal basis for authority  

b) Developing enforcement policy, tools and guidance 

Enforcement policy; reviewing enforcement tools; developing guidance; provisions for appeal;  

c) Graded approach 

Legal basis; introduction of 

d) Sanctions 

Against individuals. 

x) Other – any other subject not belonging to the SGs above. 

Module 9 – Regulations and guides 

a) Developing of regulations and guides in general 

Policy, strategy, plans of; resources; review of the process; identification and issuance of regulations and 

guides; external support; public involvement; performance based standards; use of international 

standards. 

b) Review of regulations and guides 

Need for; feedback from interested parties; for inclusion of specific issues; defining periodicity; order of 

priority; terminology. 

c) Basic safety requirements 

Issue regulations/guides to meet basic requirements; generic requirement for management system; issue 

regulations/guides to meet IAEA requirements on specific facilities; measures to improve safety margins. 

d) Specific review and assessment topics 

PSR; PSA; OEF; SAM; update of SAR; contents of Operational Limits and Conditions (OLC); dispositions of 

deviations identified by review.  

e) Specific authorization topics 

Format and contents of submittals; requirements and acceptance criteria; release from regulatory control; 

extended shutdown, QA plan, Emergency Preparation and Response plan of research reactors; 

modifications at existing plants. 

x)   Other – any other subject not belonging to the SGs above. 

Module 10 – Emergency preparedness and response (regulatory aspects) 

a) Guidance/procedures for participants 

Use of IAEA methodology; operation of emergency staff; urgent protective actions; reporting to IAEA. 

b) Communication/cooperation with other participants 

With technical support organizations; data and information exchange means; harmonization of EPR 

arrangements; cooperation of local, governmental and national participants; international 

communication/cooperation. 

c) Emergency planning 

National emergency plans; plans for various stages of emergency; participation in reviewing; graded 

approach in planning.  
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d) Training and exercises 

Systematic training programme; basic training for participants and partners; full-scale and field exercises; 

duration of exercises; expansion of scope of exercises.  

e) Complying with emergency preparedness and response technical requirements 

Capability to assess; complying with GS-R-2 in general; performing national threat assessment; performing 

emergency classification; reviewing intervention levels; determination of planning zones; meeting 

minimum staffing requirements. 

x) Other – any other subject not belonging to the SGs above. 

IV.2 Allocation of Observations to Subject Groups  

The numbers of observations (Recommendations, Suggestions and Good Practices) from the 18 EU (13 

initial and 5 follow-up) and 13 non-EU missions (9 initial and 4 follow-up, as listed in Figure 3, in Section 

I.4) are presented for each Module and each Subject Group therein. The most frequent SGs are 

highlighted. The grouping of all observations is given in Appendix 2. 

Note that some observations include multiple statements referring to more than one subject group. In 

these (infrequent) cases, the given observation is taken into account in all applicable subject groups. 

Module 1 – Responsibilities and Functions of the Government 

Table 4 presents the total number of IRRS Module 1 observations in their various Subject Groups, for EU 

and non-EU missions respectively. 

 Subject groups in Module 1 REU RnEU SEU SnEU GPEU GPnEU ΣR ΣS ΣGP %R+S 

a Co-operation/interaction among organizations, bodies  5 1 5 7 0 0 6 12 0 16.3 

b National policies, strategies  9 1 4 2 0 2 10 6 2 12.6 

c Providing resources to the RB 5 7 2 2 1 1 12 4 2 14.1 

d Providing/using legal framework for regulatory activities 23 11 6 7 2 2 34 13 4 39.3 

e Transparency, public involvement 1 1 8 3 7 5 2 11 12 9.6 

f Prime responsibility for safety 1 1 1 2 1 0 2 3 1 3.7 

g Building competence in nuclear safety 1 0 1 1 1 3 1 2 4 2.2 

x Other 0 1 0 1 0 1 1 1 1 2.2 

Σ Sum of Observations in the Module 45 23 27 25 12 14 68 52 26  

Table 4: Numbers of observations by Subject Group for Module 1 

Figure 58 illustrates the numbers in Table 4 in graphical form: 

 

Figure 58: Observations in Module 1 by Subject Group 
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The last column in Table 4 shows the percentage of the number of findings in the subject groups relative 

to the total number of findings in the Module. It can be seen that the majority of Module 1 

Recommendations and Suggestions are concentrated in a few SGs. In specific, the largest SG (d) 

represents almost 40% of the Recommendations and Suggestions, three more SGs (a and c) yield around 

15% each.  

• Clearly in Module 1 (and as it will turn out in all Modules) the most frequent issue is providing 

and/or using legal framework for regulatory activities. 

• Figure 58 also shows that the SGs most frequently appearing in Good Practices is under 

Transparency and public involvement.  

Module 2 – Global Nuclear Safety Regime 

Table 5 presents the total number of IRRS Module 2 observations in their various Subject Groups, for EU 

and non-EU missions respectively in the same structure as in Table 4 for Module 1.  

 Subject groups in Module 2 REU RnEU SEU SnEU GPEU GPnEU ΣR ΣS ΣGP %R+S 

a Op. Experience exchange with internat. community 2 0 2 1 5 3 2 3 8 41.7 

b Relationship with international organizations  0 3 1 1 4 1 3 2 5 41.7 

x Other 0 0 1 1 0 0 0 2 0 16.7 

Σ Sum of Observations in the Module 2 3 4 3 9 4 5 7 13  

Table 5: Numbers of observations by Subject Group for Module 2 

 

The results are summarized in Figure 59. It can be seen that the issues are equally 

distributed between the two subject groups, whereas exchange of operational 

experience with the international community resulted in the larger number of 

Good Practices 

 

 

Figure 59: Observations in Module 2 by Subject Group 

 

Module 3 – Responsibilities and Functions of the Regulatory Body 

Table 6 presents the total number of IRRS Module 3 observations in their various Subject Groups, for EU 

and non-EU missions respectively. 

Figure 60 shows these Table 6 numbers in graphical form.  

 Subject groups in Module 3 REU RnEU SEU SnEU GPEU GPnEU ΣR ΣS ΣGP %R+S 

a Staffing of the regulatory body  6 8 5 5 2 5 14 10 7 18.3 

b Competence of the regulatory body  5 5 5 1 0 2 10 6 2 12.2 

c Resources of the regulatory body  8 4 7 2 0 0 12 9 0 16.0 

d Organization of the regulatory body 2 2 2 2 2 0 4 4 2 6.1 

e Developing doc.s for the regulatory activities and coop. 3 0 6 1 0 2 3 7 2 7.6 

f External involvement in the regulatory process 3 2 8 10 8 8 5 18 16 17.6 

g Training of the regulatory body 2 2 9 6 7 6 4 15 13 14.5 

h Decision making process, contents of decisions 0 0 5 3 4 0 0 8 4 6.1 

x Other 1 1 0 0 2 1 2 0 3 1.5 

Σ Sum of Observations in the Module 30 24 47 30 25 24 54 77 49  

Table 6: Numbers of observations by Subject Group for Module 3 
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Figure 60: Observations in Module 3 by Subject Group 

The table and the figure suggest that: 

• Staffing SG(a), External involvement SG(f) and resources of the regulatory body SG(c) involve most 

findings (red and yellow columns in the figure) in Module 3 (the latter especially for EU Member 

States). 

• Training [SG(g)], having the fourth largest number of findings is also an area for further 

development.  

• In general, the distribution of findings is fairly even among the various Subject Groups. 

• No essential difference is apparent between EU and non-EU countries with respect to the 

regulatory responsibility issues.  

The distribution of Good Practices in the SGs is also seen in Table 6 and in Figure 60. Groups f, g and a 

have the largest number of Good Practices thus:  

• The SGs with a high number of Recommendations and Suggestions tend to have high numbers of 

Good Practices as well.  

• SG(c) (resources) is an exception in which large numbers of findings appear with no Good Practice 

at all. 

Module 4 – Management System 

Table 7 presents the total number of IRRS Module 4 observations in their various Subject Groups, for EU 

and non-EU missions respectively. 

Figure 61 illustrates these Table 7 numbers in graphical form.  

 Subject groups in Module 4 REU RnEU SEU SnEU GPEU GPnEU ΣR ΣS ΣGP %R+S 

a Developing an (integrated) MS, general  8 7 5 4 3 1 15 9 4 27.0 

b Details of the MS, developing MS manual  6 2 9 5 0 1 8 14 1 24.7 

c Management System review and audits 4 3 4 1 1 0 7 5 1 13.5 

d Safety Culture 1 0 8 2 1 2 1 10 3 12.4 

e Knowledge management and IT tools 0 1 7 3 3 1 1 10 4 12.4 

f Managing organizational changes 0 0 3 1 0 0 0 4 0 4.5 

x Other 1 0 2 2 0 1 1 4 1 5.6 

Σ Sum of Observations in the Module 20 13 38 18 8 6 33 56 14  

Table 7: Numbers of observations by Subject Groups for Module 4 

Table 7 and Figure 61 show that: 
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• Two Subject Groups (a – Developing the MS and b – Details of MS) out of seven represent 

approximately half of all the respective Recommendations and Suggestions.  

• Further, three SGs contain approximately equal numbers of findings (around 13%).  

• There are a relatively small number of Good Practices across all missions which do not reflect any 

specific tendency.  

• The larger number of IRRS Module 4 Recommendations and Suggestions from EU missions relative 

to non-EU missions has previously been observed in Section III.3 with regard to management 

systems. 

 

Figure 61: Observations in Module 4 by Subject Group 

Module 5 – Authorization 

Table 8 presents the total number of IRRS Module 5 observations in their various Subject Groups, for EU 

and non-EU missions respectively. 

Figure 62 illustrates these Table 8 numbers in graphical form. 

 Subject groups in Module 5 REU RnEU SEU SnEU GPEU GPnEU ΣR ΣS ΣGP %R+S 

a Authorization of modifications and back-fittings 1 3 1 0 1 1 4 1 2 9.1 

b Authorization of a new build 1 1 2 3 1 0 2 5 1 12.7 

c Auth. by licensee / graded approach 1 2 2 3 2 0 3 5 2 14.5 

d Procedures and guidance 4 2 5 3 2 3 6 8 5 25.5 

e Auth. of personnel, confirming competence 1 1 0 5 0 1 2 5 1 12.7 

f License validity time and hold points 1 0 0 5 0 0 1 5 0 10.9 

x Other 2 1 2 3 0 2 3 5 2 14.5 

Σ Sum of Observations in the Module 11 10 12 22 6 7 21 34 13  

Table 8: Numbers of observations by Subject Groups for Module 5 

 

Figure 62: Observations in Module 5 by Subject Group 
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The Table and Figures related to Module 5 show the following: 

• Subject Group (d) - Procedures and guidance represents the largest number (almost one fourth) of 

Recommendations and Suggestions relative to other Subject Groups. 

• SG (c) – Authorization by licensee and graded approach is the second most frequent subject in the 

findings. 

• The Recommendations and Suggestions are almost evenly distributed in the other SGs. 

• The number of Suggestions in non-EU missions significantly exceeds this number in EU missions. 

• The SG having the largest number of observations (d) is the most frequent among the Good 

Practices. 

Module 6 – Review and Assessment 

Table 9 presents the total number of IRRS Module 6 observations in their various Subject Groups, for EU 

and non-EU missions respectively. 

Figure 63 illustrates these Table 9 numbers in graphical form. 

 Subject groups in Module 6 REU RnEU SEU SnEU GPEU GPnEU ΣR ΣS ΣGP %R+S 

a Developing the review and assessment process 3 2 6 3 5 4 5 9 9 17.9 

b Procedures and guidance 2 2 6 2 3 1 4 8 4 15.4 

c Technical support 1 1 2 2 0 0 2 4 0 7.7 

d Independent verification by the licensee 2 3 0 1 0 0 5 1 0 7.7 

e Operational experience feedback (OEF) 2 3 4 2 1 2 5 6 3 14.1 

f Periodic Safety Review, updating Safety Analysis Report 0 3 1 3 2 1 3 4 3 9.0 

g Probabilistic Safety Analysis (PSA) 0 0 4 6 2 3 0 10 5 12.8 

h Ageing management 0 0 2 1 3 2 0 3 5 3.8 

i Safety Performance 0 1 2 2 0 1 1 4 1 6.4 

x Other 0 1 0 3 2 2 1 3 4 5.1 

Σ Sum of Observations in the Module 10 16 27 25 18 16 26 52 34  

Table 9: Numbers of observations by Subject Groups for Module 6 

 

Figure 63: Observations in Module 6 by Subject Group 

The Table and the Figure show that: 

• The two largest Subject Groups (i.e. (a) – process development and (b) – procedures and guides) 

have about 17% of Recommendations and Suggestions. 

• Two more SG’s ((e) and (g)) are above 10%. 

• Accordingly, the various SGs are evenly balanced in the observations therein. 
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• Good Practices are fairly evenly distributed, SG(a) is somewhat more pronounced. 

• Generally, for Module 6, there is little difference between the EU and non-EU countries. 

Module 7 – Inspection 

Table 10 presents the total number of IRRS Module 7 observations in their various Subject Groups, for EU 

and non-EU missions respectively. 

Figure 64 illustrates these Table 10 numbers in graphical form. 

 Subject groups in Module 7 REU RnEU SEU SnEU GPEU GPnEU ΣR ΣS ΣGP %R+S 

a Developing the inspection programme/system 6 9 11 8 4 5 15 19 9 38.2 

b Use of previous results 0 0 2 2 0 0 0 4 0 4.5 

c Procedures and guidance 4 1 12 9 0 1 5 21 1 29.2 

d Follow-up of  inspections (monitor, evaluate, share) 1 1 2 5 8 5 2 7 13 10.1 

e Preparation of inspection reports 1 0 2 0 1 0 1 2 1 3.4 

f Site inspectors 0 0 1 3 1 1 0 4 2 4.5 

g Inspector team composition 0 1 1 2 1 0 1 3 1 4.5 

h Graded approach 2 1 0 1 0 0 3 1 0 4.5 

x Other 0 0 1 0 0 0 0 1 0 1.1 

Σ Sum of Observations in the Module 14 13 32 30 15 12 27 62 27  

Table 10: Numbers of observations by Subject Group for Module 7 

 

Figure 64: Observations in Module 7 by Subject Group 

Accordingly: 

• In Module 7, the Subject Groups (a) - developing the programme and (c) - procedures and guides 

provide the majority of findings. SG(a) represents more than one third of all Recommendations 

and Suggestions, and the two largest SGs [i.e. (a) and (c)] more than two third.  

• Together with SG(d) - follow-up of inspections, more than three forth of the findings are covered.  

• The majority of the (few) Good Practices also fall into these Subject Groups, the largest group is 

SG(d).  

• Generally, for Module 7, there is little difference between the EU and non-EU countries. 

Module 8 – Enforcement 

Table 11 summarizes the number of observations in the various Subject Groups belonging to Module 8. 

Figure 65 illustrates these numbers in their Subject Groups.  
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 Subject groups in Module 8 REU RnEU SEU SnEU GPEU GPnEU ΣR ΣS ΣGP %R+S 

a Developing the enforcement system 1 2 0 1 1 0 3 1 1 16.7 

b Developing enforcement policy, tools and guidance 4 2 3 1 0 0 6 4 0 41.7 

c Graded approach 2 1 1 2 0 0 3 3 0 25.0 

d Sanctions 0 1 0 1 1 0 1 1 1 8.3 

x Other 0 1 1 0 0 0 1 1 0 8.3 

Σ Sum of Observations in the Module 7 7 5 5 2 0 14 10 2  

Table 11: Numbers of observations by Subject Group for Module 8 

 

Figure 65: Observations in Module 8 by Subject Group 

The Table and the Figure show that: 

• In Module 8, the Subject Groups (b) – developing enforcement policy, tools and guidance alone 

provide 44% of all observations. 

• SG(c) - graded approach contributes by about one forth. 

• Only a few Good Practices appear in Module 8. 

Module 9 – Regulations and guides 

Table 12 presents the total number of IRRS Module 9 observations in their various Subject Groups, for EU 

and non-EU missions respectively. 

Figure 66 illustrates these Table 12 numbers in graphical form.  

 Subject groups in Module 9 REU RnEU SEU SnEU GPEU GPnEU ΣR ΣS ΣGP %R+S 

a Development of regulations and guides in general 6 3 7 6 3 7 9 13 10 22.7 

b Review of regulations and guides 8 3 10 7 4 1 11 17 5 28.9 

c Basic safety requirements 4 2 3 2 0 1 6 5 1 11.3 

d Specific review and assessment topics  2 2 10 3 2 0 4 13 2 17.5 

e Specific authorization topics 4 4 4 4 1 1 8 8 2 16.5 

x Other 0 0 3 0 1 1 0 3 2 3.1 

Σ Sum of Observations in the Module 24 14 37 22 11 11 38 59 22  

Table 12: Numbers of observations by Subject Groups for Module 9 

It follows from the Table and the Figure that: 

• The highest number of observations relate to SG(b) – review of regulations and guides and SG(a) – 

development of regulations and guides in general, both contributing by about one fourth to the 

total number.  

• SG(a) represents about half of all Good Practices. 
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• As Figure 66 demonstrates, the Recommendations and Suggestions show fairly even distribution 

among the Subject Groups.  

• Furthermore, no substantial difference is seen between the EU and non-EU countries. 

 

Figure 66: Observations in Module 9 by Subject Group 

Module 10 – Emergency Preparedness and Response (regulatory aspects) 

Table 13 presents the total number of IRRS Module 10 observations in their various Subject Groups, for EU 

and non-EU missions respectively. 

Figure 67 illustrates these Table 13 numbers in graphical form.  

 Subject groups in Module 10 REU RnEU SEU SnEU GPEU GPnEU ΣR ΣS ΣGP %R+S 

a Guidance/procedures for participants 2 1 5 3 2 0 3 8 2 13.9 

b Communication/cooperation with other participants 3 0 12 0 9 2 3 12 11 19.0 

c Emergency planning 2 2 4 1 0 1 4 5 1 11.4 

d Training and exercises 4 5 3 3 4 3 9 6 7 19.0 

e Complying with EPR technical requirements 8 4 6 6 3 1 12 12 4 30.4 

x Other 0 3 1 1 0 0 3 2 0 6.3 

Σ Sum of Observations in the Module 19 15 31 14 18 7 34 45 25  

Table 13: Numbers of observations by Subject Groups for Module 10 

 

Figure 67: Observations in Module 10 by Subject Group 
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Table 13 and Figure 67 show that:  

• There are more Module 10 Recommendations and Suggestions for EU countries than for non-EU 

countries. This remains true also for the number of findings per missions. 

• SG(e) -Complying with technical requirements is the highest of the Subject Groups (30%);  

• followed by SG(d) -Training and exercises and (b) – communication / cooperation (19%). 

• SG(b) – communication / cooperation with other participants has the largest number of Good 

Practices. 

IV.3 On the Subject Group coverage 

In order to gain an impression on the reliability of grouping the observations into Subject Groups, let us 

examine the number of those observations in the IRRS Modules which could not be sorted into any of the 

SGs within the Module. These numbers are given in rows x – Other in the tables above. Figure 68 below 

summarizes the relevant data: 

 

Figure 68: Ungrouped observations in various Modules 

The second column of the table in the figure shows the total number of observation in the Module 

(column 1), the third column gives the number of ungrouped observations in the same Modules. The bar 

diagram gives the ratios (in %) of the ungrouped observations relative to their total number in the 

Modules. It can be seen that the coverage by Subject Groups is well above 90% in all Modules except for 

Module 5 which represents both the maximum relative non-coverage and the maximum absolute number 

of observations ungrouped (10 out of 70). The average ratio of ungrouped observations is below 5%. 

 Conclusion 16: The Subject Groups introduced in this report seem to adequately cover the large 

majority of the IRRS observations. 

Another interesting aspect of the Subject Group approach is related to the appropriate placement of 

observations among the Modules. Figure 69 summarizes the concordance of observations with the 

Modules. The yellow columns represent 

the ratio of the observations, 

formulated in the given Module and 

relating to the subjects of the Module. 

The blue columns show the ratio of the 

observations in the Module that were 

formulated in other Modules but refer 

to subjects in the Module.  

 

Figure 69: Rightly and misplaced 

observations 

Mod ∑all Ungr

1 146 3

2 25 2

3 180 5

4 103 6

5 68 10

6 112 8

7 116 1

8 26 2

9 119 5

10 104 5

Av 100 4.7
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Green columns represent the ratio of observations that were formulated in the Module but relate to the 

subjects of some other Modules. 

The table outlined above the bar diagram provides the absolute numbers of appropriately (=) and 

misplaced observations in the various Modules (+ denotes the number of observations coming from other 

Modules, - provides the number of observations made in this Module but relating other Modules).  

It can be seen that the major “exporters” are the core regulatory function Modules, whereas most of the 

misplaced observations should have been formulated in Modules 1, 2, 3 and 9, instead of their actual site. 

With more in depth investigation, it can be seen that the main reasons for misplacement can be identified 

as follows: 

• Module 1 reflects issues that in fact belong to the role and responsibility of the regulatory body 

(Module 3); 

• Module 3 deals with the legal basis and governmental responsibilities of the regulatory activities 

(Module 1); 

• Module 5 often deals with: 

o issues related to the legal basis of authorization (Module 1); 

o review of authorization submittals (Module 6); 

o regulations and guides related to authorization (Module 9); 

• Module 6 includes findings that pertain to: 

o the role of the regulatory body in general (Module 3); 

o authorization documents (Module 5); 

o regulations and guides related to review and assessment (Module 9); 

• Module 7 very often contains findings on issues that belong to the role and responsibility of the 

regulatory body (Module 3). 

Note that similar tendencies have been observed in connection with the referencing in Section II.2 (c.f. 

Figure 21). 

 Conclusion 17: Almost 20% of the observations appear in a Module not fully relevant to the nature 

of the observation. This fact reinforces Conclusion 3. Guidance to the reviewers should be given in 

order for them to contribute to the appropriate Module. 

IV.4 Overall Subject Group properties 

The population of the various Subject Groups may be an indication of the frequency of various issues in 

IRRS missions. Figure 70 summarizes the number of findings (Recommendations and Suggestions) for all 

missions belonging to the various Subject Groups, in decreasing order of frequency. 

 

Figure 70: Frequency of findings in the various Subject Groups 

Figure 71 shows the leftmost part of Figure 70, summarizing the Subject Groups most populated by 

findings. 
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Figure 71: Subject Groups with highest population of findings 

The Subject Groups in the figure are as follows: 

1.d:  Providing/using legal framework for regulatory activities; 

7.a:  Developing the inspection programme; 

9.b:  Reviewing regulations and guides; 

7.c:  Procedures and guides for inspection; 

3.a:  Staffing of regulatory body; 

4.a:  Developing and (integrated) Management System, general; 

10.e: Complying with emergency preparedness and response technical requirements; 

3.f:  External involvement in the regulatory process; 

4.b:  Details of the MS, developing MS manual; 

9.a:  Developing regulations and guides in general. 

The figure outlines that the first SG is considerably more populated than the second and also that there is 

a fast decrease in the subsequent SGs’ finding numbers. 

 Conclusion 18: The Subject Group most frequently addressed by findings in the analysed missions 

is related to the legal framework for regulatory activities 

 

Figure 72: Frequency of Good Practices in the various Subject Groups 

Figure 72 shows the population of the various SGs by Good Practices in a similar way as Figure 70 for the 

findings.  

The most frequent GPs are shown in Figure 73. 
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Figure 73: Subject Groups with highest population of Good Practices 

The Subject Groups in the figure are as follows: 

3.f:  External involvement in the regulatory process; 

3.g:  Training of the RB; 

7.d:  Follow-up of inspections; 

1.e:  Transparency, public involvement; 

10.b: Emergency Preparedness and Response communication and cooperation; 

9.a:  Developing regulations and guides in general; 

6.a:  Developing the review and assessment process; 

7.a:  Developing the inspection programme; 

2.a:  Operational experience exchange with international community; 

3.a:  Staffing of regulatory body; 

10.d: Emergency Preparedness and Response training and exercises. 

There are four SGs that appear in the top 11 Subject Groups both for findings and for GPs: 

3.f:  8
th

 in findings, 1
st

 in GPs; 

9.a:  10
th

 in findings, 6
th

 in GPs; 

7.a:  2
nd

 in findings, 8
th

 in GPs; 

3.a:  5
th

 in findings, 10
th

 in GPs. 

From these numbers, it also follows that no Subject Group that is among the seven most populated ones 

for both the findings and the Good Practices exists. This fact may suggest that there are issues of more or 

less general nature and are subjects of findings, while there are other instances of the regulatory regime 

which are to be commended more. In what follows is an attempt to quantify and illustrate this concept.  

Let fn denote the fraction (in %) of the findings belonging to the Subject Group n (i.e. n may be one of the 

SGs of 1.a, 1.b, …, 10.e) and thus fn is the number findings in SG n divided by the total number of findings 

and multiplied by 100. Similarly, let gn be the fraction (in %) of the Good Practices in Subject Group n. We 

define the ‘Balance-value’ Bn of SG n as the difference of gn and fn, i.e. for Subject Group n the Balance-

value is 

Bn  = gn  - fn 

The Balance-value is intended to express how much the given Subject Group represents an issue as judged 

from the IRRS results. In this sense, the number of findings and the number of Good Practices in a SG may 

balance each other out and the more their difference is positive, the less the given subject is considered 

an issue. It is to be stressed that this approach is highly heuristic and mechanical and is not intended to 
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define a measure of the seriousness of the findings or the related issues, yet it may offer a deeper insight 

into the general nature of the IRRS observations. 

Figure 74 shows the Balance-values for all Subject Groups in decreasing order. The green square on the 

left hand side encloses the SGs with the most positive values (being above 2%), i.e. those subjects which 

are dominated by Good Practices, whereas the red square on the right hand side encompasses the SGs 

dominated by findings, having the lowest (below -2%) Balance-values. 

 

Figure 74: Differences of the fractions of Good Practices and findings belonging to the same SGs 

The SGs with the top positive Balance-values are: 

7.d:  Follow-up of inspections; 

3.f:  External involvement in the regulatory process; 

1.e:  Transparency, public involvement; 

3.g:  Training of the RB; 

10.b: Emergency Preparedness and Response communication and cooperation; 

2.a:  Operational experience exchange with international community; 

6.a:  Developing the review and assessment process; 

i.e. all are among the SGs with the ten highest number of GPs as per Figure 73. 

The SGs with the bottom negative Balance-values are: 

1.d:  Providing/using legal framework for regulatory activities; 

7.c:  Procedures and guides for inspection; 

3.c:  Resources of the RB; 

4.b:  Details of the MS, developing MS manual; 

1.a:  Cooperation/interaction among organizations, bodies. 

Here again, three of them (1.d, 7.c and 4.b) are among the SGs with the ten highest numbers of findings as 

per Figure 71. Comparing this list with that of the SG with the highest number of findings (Fig. 71) and 

taking note that SG 4.b is the ninth on this list, it is noteworthy that seven out of the top ten SGs in Figure 

71 contain also a fairly large number of Good Practices and only three are dominated by findings. 

The facts discussed here suggest that the Balance-value approach tends to emphasize those SGs which are 

dominated either by GPs or by findings and a near-zero Balance-value results for those SGs which have 

both types of observations. In other words, this approach helps us to point to the generally most 

favourable and most questionable subjects raised during the IRRS missions. 

In fact, Figure 74 shows this tendency as for the majority of the SGs the Balance-value is near to zero and 

the Balance-value is substantially different from zero only at the two extremities of the figure. Figure 74 

also suggests that the Good Practices are more spread over the SGs than the findings as there are seven 

SGs with Balance-values above 2% whereas only five SGs below -2%. The same fact is displayed also in 

Figures 70 and 72, where the frequency of findings per SG drops much faster than the frequency of 

GPs/SG. 

Conclusion 19: Most of the SGs include both findings and Good Practices, yet there are definite sets of SGs 

which are dominated either by findings or by GPs.  
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The SGs dominated by one observation type or another can be used to draw conclusions on problematic 

as well as on commendable issues generally appearing in IRRS missions. As an example for this, let us note 

that Module 7 (Inspection) often appears in this frequency analysis.  SG 7.d (Follow-up of inspections) is on 

the top of the GP list, while SG 7.c (Procedures and guides for inspection) is second in the findings list 

based on the Balance-values as per Figure 74. Furthermore SG 7.a (Developing the inspection programme) 

is the second in the list of most populated SGs by findings and is the 8
th

 in the most populated GP list (c.f. 

Figures 71 and 73) one concludes that: 

Conclusion 20: Activities related to inspection represent the most controversial part of the regulatory 

regime involving some fields with frequent non-compliance and others often commended by the missions.  

Note also here that the reasoning above based on Balance-values is substantiated by the correlation 

analysis below, where it is shown that findings and the Good Practices are well correlated in the SGs, i.e. 

in many cases the Balance-value is expected to be near zero and it will be substantially different from zero 

only in those SGs where this correlation is not present. 

To conclude this section, a simpler version of the Balance-value approach is presented, where instead of 

the difference of relative numbers of findings and Good Practices, the difference of their absolute 

numbers are formed. Figure 75 shows these differences by Subject Groups in decreasing order. 

 

Figure 75: Differences of the numbers of findings and of Good Practices belonging to the same SGs 

(Note that in contrast to Figure 74, positive values represent the majority of findings.) Further 

consideration would be needed to decide whether the Balance-value approach or the absolute difference 

approach reflects the reality better, yet it is noteworthy that the Subject Groups at the end of the curves 

are the same in both cases, i.e. the Subject Group representing 

• the largest issue is SG 1.d) – Providing/using legal framework for regulatory activities; 

• the most frequent Good Practices is SG 7.d) – Follow-up of inspections. 

IV.5 Correlation of number of observations by Subject Groups 

Correlations of various data sets were investigated in this report several times. Thus correlation of EU and 

non-EU missions with respect to their references to safety standard Requirements is considered in Section 

II.2, that of Recommendations and Suggestions in II.5. Correlations of the numbers of various observations 

in the missions are quoted in Section III.2 while that over the IRRS Modules in Section III.3. To conclude 

the analysis of the Subject Groups, correlations among various populations in the SGs shall be 

investigated. 

Figure 76 shows the number of findings in all Subject Groups. The parallel behaviour of the number of 

Recommendations (red line) and the number of Suggestions (blue line) is clear. Calculating the empirical 

correlation coefficient of the two sets we have 

  rR,S(by Subject Groups) = 0.52 

i.e. the two sets are indeed strongly and positively correlated. (By definition, the correlation is strong if 

the correlation coefficient is greater than 0.5.) 
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Figure 76: Number of various findings belonging to the various Subject Groups from all missions 

It is important to point to the differences in the various correlations calculated in this report. In Section 

II.5 the correlation of the numbers of Recommendations and Suggestions referring to the same GSR Part 1 

Requirements was found to be 0.75, i.e. it was concluded that the two types of findings use the safety 

requirements as their bases in a similar way. This correlation seems logical as both types of findings are 

based on the same set of safety standard Requirements and are expected to use them in a similar 

manner. 

In Section III.2 it was shown that the number of Recommendations and Suggestions in the various 

missions practically do not correlate, which was thought to be unexpected as it would seem logical that 

wherever there is a large number of non-compliance (leading to Recommendations), there may be 

opportunities of improvement in a similarly large number (leading to Suggestions) while low number of 

Recommendations usually would imply fewer Suggestions. This lack of correlation is very likely due to 

specific (and possibly biasing) features of some of the missions that might need further investigations. 

In this Section we have shown that the two types of findings strongly correlate in their frequency within 

the Subject Groups. This fact seems to strongly support the reasoning above regarding the necessary 

correlation of the number of various findings per missions. Accordingly, in subjects where the numbers of 

non-compliances are high or low, the same is expected for the numbers of opportunities for 

improvement, respectively. 

In Figure 77 the numbers of findings in the various Subject Groups are shown for the EU and non-EU 

missions, respectively. The figure demonstrates the fairly parallel run of the two sets. By calculating the 

empirical correlation coefficient of the two data sets, we get: 

  rEU,nEU (by Subject Groups) = 0.72 

 

Figure 77: Number of findings belonging to the various Subject Groups from EU and non-EU missions 

Again, the EU and non-EU missions show very strong correlation in the number of findings falling into the 

various Subject Groups (although the absolute values in Figure 77 should not be compared as they 

originate from different number of missions). 
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Note that similarly strong (0.80) correlation was found in Section II.2 in the number of references to 

various Requirements and also the correlation of various observations regarding the Modules was found 

to be positive or strongly positive in Section III.3. Note also that in Section IV.2 for various Modules it was 

repeatedly stated that no essential difference is apparent between EU and non-EU countries concerning 

the distribution of findings in the Subject Groups. These results corroborate Conclusions 1 and 2 on the 

similarities of the EU and non-EU missions. 

Finally, let us consider the correlation between the number of findings and the number of Good Practices. 

Figure 78 shows these numbers for all Subject Groups. 

 

Figure 78: Number of findings and number of Good Practices belonging to the various Subject Groups  

It is interesting that the two curves have fairly similar shapes. The corresponding empirical correlation 

coefficient is: 

rG(R+S)(by Subject Groups) = 0.49 

There is a positive correlation among the two sets. This means that both the findings and the Good 

Practices accumulate in similar Subject Groups (a phenomenon also frequently noted in the Module-wise 

analysis in Section IV.2), or in other words, subjects that were issues in some of the missions deserved 

Good Practices in others.  

It is even more interesting that the correlation between Good Practices and Suggestions in various Subject 

Groups is still stronger than for the sum of Recommendations and Suggestions, as seen from Figure 79. 

 

Figure 79: Number of suggestions and number of Good Practices belonging to the various Subject Groups  

The empirical correlation ratio between the two sets is: 

rG,S(by Subject Groups) = 0.61 

As a reminder, similarly strong correlations of findings and Good Practices in the various Modules have 

been found at the end of Section III.3 
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One reason for these strong positive correlations may be (more psychological than technical) that 

reviewers formulating a number of findings unintentionally feel obliged to compensate by offering also 

Good Practices. Yet this guess has not been factually confirmed and the reason for the correlation 

deserves further investigations.  

This completes the analysis of the relationship between findings and Good Practices brought up in the 

previous Section through the Balance-value concept. 

Let us again point to the differences in the various correlations discussed in this report. In Section III.2 it 

was shown that the numbers of findings and the numbers of Good Practices are negatively correlated in 

the missions. This was considered logical as whenever there are many issues to improve it is very likely 

that the number of outstanding results is lower than in case of a few non-compliances. In fact, the 

measure of the negative correlation of the findings and the Good Practices were expected higher than 

found in Section III.2 (-0.46). The positive correlation between the number of various findings and of the 

Good Practices along the Subject Groups established in this section refer to the fact that there are topics 

that are apparent in the regulatory practice (or are consistently pointed out by the missions) and these 

topics are subject to various observations, while others are left unnoticed. As also discussed here, the 

positive correlation may also be attributed to certain psychological effects. These facts do not contradict 

to the results in Section III.2 and are fully in line with the results in Section III.3. 

 Conclusion 21: Investigation of correlations among various quantities that may have common 

tendencies is a useful tool to reveal hidden properties or flaws. In specific, correlations of the 

numbers of findings by Subject Groups support the intuitive assumption of their correlated nature 

set in Section III.2 as well as the statement in Conclusion 10 on the need for further analysis, while 

in depth analysis of the reasons for the correlation among the numbers of various findings and of 

Good Practices by Subject Groups may give alternative insight into the specificities of the various 

observations as well as into the review process. 
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V. CONCLUSIONS 
 

The analysis reported here is in line with the objectives set at the beginning of the report as 

1. it covers the IRRS missions conducted in the period 2006-2013 in countries with operating NPPs; 

2. it shall be published by the IAEA and thus it shall support transparency and the dissemination of 

information to Member States in accordance with the IAEA Nuclear Safety Action Plan; 

3. its results shall be utilized in the further development of the IRRS programme by e.g. introducing 

Performance Indicators reflecting the properties and correlations of the quantities appearing in 

the IRRS process or by initiating discussions of international experts on this subject; 

4. its results may be suitable for use in subsequent revisions of IAEA safety standards; 

5. by virtue of the items above, it represents a firm contribution to the implementation of EC-IAEA 

cooperation in the field of nuclear safety, specifically regarding the integrated regulatory review 

services in the EU. 

Results of the analysis of 31 IRRS missions (22 initial and 9 follow-up) to Member States operating NPPs 

are presented in this paper. The analysis was conducted in three consecutive steps.  

First, the frequency and distribution of the references from the mission observations to the IAEA safety 

standards were investigated. This analysis had to accommodate the change of the IAEA safety standard 

GS-R-1 to GSR Part 1. It is concluded that 

• there is a unique mapping of most items in GS-R-1 to GSR Part 1, yet some items in the former are 

not present in the latter; 

• there is no essential difference between the EU and non-EU missions in referencing IAEA Safety 

Requirements; 

• some observations of the missions appear in the context of Modules other than the Module that 

they originated in. Team members should consult with each other to avoid this; 

• the distribution of references to GSR Part 1 Requirements demonstrate that the regulatory 

activities (i.e. authorization, review and assessment, inspection, enforcement, regulations and 

guide) are the focus of the missions; 

• certain IRRS Modules typically refer to GSR Part 1 only (Modules 1, 2 and 3), others almost 

exclusively refer to other standards than GSR Part 1 (Modules 4, 9 and 10), while the regulatory 

activity Modules mainly refer to GSR Part 1, but to some extent  also to other safety standards; 

• certain Requirements of GSR Part 1 are often referred to, some others very seldom. In particular, 

5 GSR Part 1 Requirements, all related to core regulatory functions, account for almost one third 

of all references; about 47% of the Requirements account for about 80% of the references, while 

25% of the Requirements are referred to in only 5% of all references. 

It is to be stressed that the frequency of references to a given Requirement should not be seen as a 

measure of the safety importance of the topic area, rather, as an indicator of the extent to which that 

topic area was found to be in non-compliance during IRRS missions. 

The second step of the analysis covers the number and distribution of the observations 

(Recommendations, Suggestions and Good Practices). According to the results of the analysis  

• the numbers of observations follow reasonable distributions and do not call for any rule or 

guidance to be considered in IRRS missions; 

• the number of Recommendations in a mission tends to negatively correlate to the number of 

Good Practices, i.e. as a tendency, missions with a larger number of Recommendations shall have 

fewer Good Practices than missions in which the number of Recommendations is lower; 

• the number of Recommendations and Suggestions is expected to show positive correlation, i.e. as 

a tendency, the number of the two findings are expected to grow and decrease in a parallel 

manner. This, however, is not the case. The possible reason for that needs further investigation; 
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• there is no essential difference between the numbers of observations in the missions to EU and to 

non-EU countries; 

• certain Modules (i.e. No. 2 and No.8) involve considerable less observations than the others and 

might call for reconsidering the structure of the IRRS Modules; the largest number of observations 

appear in the Modules of core regulatory functions; 

• follow-up missions show higher progress in the core regulatory Modules than in the others, 

whereas in general, the average ratio of issues remaining open is as high as 23%; 

• findings calling for action from parts of the government seem to be more difficult to close than 

those pertaining to the regulatory bodies. 

In the third step of the analysis, the content of the observations are analysed and sorted into meaningful 

and statistically sizable Subject Groups for each Module. The typical number of Subject Groups in an IRRS 

Module is 6-10. The most populated Subject Groups represent the issues most frequently encountered in 

the missions and these issues are highlighted for each Module. The Subject Groups with the highest 

number of findings (Recommendations and Suggestions) and/or Good Practices are examined in every 

Module. Conclusions are drawn as for the outstanding issues in the specific ModuleModules as reflected 

by the Subject Groups. Some of these conclusions reinforce those drawn from the statistical analysis; 

others reflect the finer structure of the IRRS results. Besides the Module-wise actual conclusions it also 

became apparent that  

• the Subject Groups introduced in this analysis seem adequately cover and sort the large majority 

of the IRRS observations; 

• about 20% of the observations in the missions appear in the scope of a Module different from 

where they originated; 

• legal framework of the regulatory activities is the Subject Group most populated by findings; 

• external involvement in the regulatory process is the Subject Group most populated by Good 

Practices; 

• in general, it is possible to point to sets of Subject Groups typically related to deficiencies in the 

regulatory regime and also to such SG sets which represent strengths widely encountered;  

• it is specifically found that inspection is an activity representing both extremities in its various SGs;  

• study of the correlations among the various data sets provides valuable information of the 

properties of the IRRS process (such as similarities in the subjects and Modules-wise distributions 

of the various observation types); 

• correlation analysis of the Subject Groups for EU and non-EU mission findings reconfirms that 

there is no essential difference between the results of these missions. 

The distribution of the findings by Subject Group is compared to the results of an earlier analysis by 

ENSREG. The comparison shows a rather good agreement of the two analyses. 
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APPENDIX 1: Concordance of GS-R-1 and GSR Part 1 

 

 

  

GS-R-1 GSR Part 1 GS-R-1 GSR Part 1 GS-R-1 GSR Part 1

para. sub. Req. para. sub. para. sub. Req. para. sub. para. sub. Req. para. sub.

2.1 16 4.5 3.1 22 4.26 5.13 5) 27 4.51

2.2 1) 2 2.5 3.2 1) 32 - 6)

2) 4 2.7 2) 26 4.41 5.13 end 27 4.49

" 17 4.6 3) 24 … 5.14 29 4.50

3) 4) 27 - 5.15 28 -

4) 4 2.8 5) 31 … 5.16 28 -

5) 4 2.9 6) 31 4.54 … 5.17 27 4.51

6) 10 3.3 1) 5.18 30 -

7) 6 2.17 2) 24 4.37 " 31 4.54,4.55

8) 8 … 3) 24 4.34 5.19 31 4.54,4.55

9) 2 2.5 13) 4) 5.20 31 4.59

10) 5) 24 4.39 5.21 31 4.54,4.55

11) 13 2.41 6) 36 4.66 5.22 31 4.56

2.3 5 - 7) 15 3.3 … 5.23 31 4.58

2.4 2 2.5 8) 35 … 5.24

1) 2 2.5 1) 9) 33 - 5.25 32 4.61

2) 2 2.5 2) 10) 25 4.46 5.26 32 4.62

3) 2 2.5 3) 11) 4 2.8 5.27

4) 2 2.5 7) 12) 24 4.30 5.28 33 4.61

5) 3,4 2.8 13) 6.1

6) 2 2.5 17) 3.4 7 2.18 6.2 8

7) 2 2.5 11) 3.5 6.3 8 2.22

8) 2 2.5 6) 4.1 16 4.5 6.4

9) 20 4.18 4.2 2 2.6 6.5 8 2.23

10) 1 2.3 e) " 4 2.12 6.6 8 2.24

" 11 2.38 " 7 2.18 6.7 10 2.28,2.29

11) 4.3 20 4.19,4.20 6.8

12) 4.4 20 4.22 6.9 10 …

13) 2 2.5 16) 4.5 19 … 6.10 6 2.16

14) 2 2.5 18) 4.6 18 4.11 … " 10 2.28

15) 1 2.3 b) 4.7 18 4.13 6.11 35 4.64

16) 36 4.66 4.8 20 4.22 6.12 10 2.31

17) 4.9 20 4.18 6.13 10 2.32

2.5 4 2.12 4.10 21 4.24 6.14 9 2.25

2.6 1) 4.11 14 3.2 6.15 9 2.26

2) 32 5.1 - 4.2 6.16 9 2.26

3) 4 2.13 5.2 23 - 6.17

4) 4 2.13 5.3 24 4.33 A.1 1) 25 4.45 1)

5) 23 - 5.4 24 4.34 2) 25 4.45 3)

6) 24 4.38 5.5 24 4.31 3) 25 4.45 4)

" 26 4.46 5.6 24 4.37 4) 25 4.45 7)

7) 27 - 5.7 26 4.40 5)

" 2 2.5 11) 5.8 22 4.26 6) 25 4.45 15)

8) 2 2.5 10) 5.9 25 4.41, 4.42 7) 25 4.45 14)

" 36 4.66 a) 5.10 26 4.40 " 25 4.45 19)

9) 36 4.66 b) 5.11 25 4.44 A.2

10) 36 4.66 c) 5.12 27 4.52 A.3

11) 36 4.66 d) 5.13 1) 27 A.4

12) 36 4.66 e) 2) A.5

13) 21 4.23 3) A.6

" 7 4) A.7

14) A.8
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APPENDIX 2:  Distribution of the Observations in the Analysed Missions 

In the Tables below, the observations (Recommendations, Suggestions and Good Practices) offered by the 

missions and included in this analysis are sorted into the Subject Groups introduced in Chapter IV. The 

formats of the tables are somewhat different for the Good Practices and for the findings. 

In the first table below, the Good Practices in the various Subject Groups are denoted by capital letters 

which identify the mission from where the Good Practices originate. This table contains both the EU 

missions (left hand side) and non-EU missions (right hand side). 

In the subsequent tables, the findings are listed in columns assigned to the various missions (again 

denoted by capital letters, the capital letter followed by ‘f’ denotes the respective follow-up mission) and 

they are identified by the numbers they have in the mission report. The second table contains the findings 

from the first five Modules of the EU missions; the third table includes the EU-findings in Modules 6 

through 10. The fourth and fifth tables have the same contents for the non-EU missions.  
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Analysis of Good Practices by Modules U
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A B E G M O P Q R S T U V C D F H I J K L N Bf Af Ff Ef Gf Hf Aff If Lf

Mod S.G. Subject Σ EU Σ nEU Σ all �

I a Co-ope ration/i nte racti on among organi zations, bodies 0 0 0 0

b National pol icie s , strategies  0 2 2 0 K N

c Providi ng re sources  to the RB 1 1 2 1 P F

d Providi ng/usi ng legal framework for regulatory activitie s 2 2 4 0 R U C F

e Trans pare ncy, publ ic involvement 7 5 12 11 B Bf Q R T T P C F L L C

f Prime responsibil ity for safety 1 0 1 0 E

g Bui l ding competence  i n nucl ear s afety 1 3 4 1 S K N N

x Other 0 1 1 0 K

y TO OTHER MODULES 2 2 4 B T K L

II a OE exchange with internati onal  communi ty 5 3 8 1 P P T V A I L N

b Rel ationshi p wi th i nte rnational  organi za ti ons 4 1 5 3 P S B Bf Bf N

x Other 0 0 0 0

y TO OTHER MODULES 0 0 0

III a Staffi ng of the RB 2 5 7 1 G U C H J L N

b Competence of the RB 0 2 2 0 F I

c Res ources  of the RB (obta ini ng, us ing, extending) 0 0 0 0

d Organi zati on of the RB 2 0 2 0 Af Q

e Developing documents  for re gul atory acti viti es  and coopera ti on 0 2 2 1 I N

f Exte rnal  involvement i n the regul atory proce sses  8 8 16 11 B A E AffAff A Af T L C F F J K If N

g Trai ning of the  RB 7 6 13 7 A B Bf Q R B V F H J K L D

h Decis ion maki ng proces s, contents  of deci s i ons 4 0 4 2 A B A B

x Other 2 1 3 1 Bf B C

y TO OTHER MODULES 10 4 14 A B Bf Bf Bf Bf Q R T T C F N C

IV a Developing a n (integrated) MS, gene ral  3 1 4 0 E O Q C

b Detai ls  of the MS, de vel opi ng MS manual 0 1 1 0 H

c MS re vi ew and a udits 1 0 1 0 Ef

d Sa fety cul ture 1 2 3 1 U J L

e Knowledge ma nagement and IT tool s 3 1 4 1 P Q O N

f Managing orga nizati onal  changes 0 0 0 0

x Other 0 1 1 0 C

y TO OTHER MODULES 2 0 2 B B

V a Authorization of modifica ti ons and backfitti ngs 1 1 2 1 P F

b Authorization of a  ne w bui ld 1 0 1 0 A

c Auth. by l i cens ee / graded approach 2 0 2 0 B B

d Procedures and gui dance 2 3 5 2 B B C C C

e Auth. of personne l, confirming compete nce 0 1 1 0 I

f Lice nse va li dity ti me and hol d points 0 0 0 0

x Other 0 2 2 0 H J

y TO OTHER MODULES 4 6 10 B AffAff U H F K L L D

VI a Developing the R&A proces s 5 4 9 0 B G R S A C L L N

b Procedures and gui dance 3 1 4 0 S Af Aff L

c Te chni cal  support 0 0 0 0

d Indepe ndent veri fica ti on by the l icense e 0 0 0 0

e Ope rational experi ence feedback (OEF) 1 2 3 0 B C L

f PSR, updati ng SAR 2 1 3 0 B B L

g PSA 2 3 5 0 A P C H K

h Ageing management 3 2 5 0 B P Q C L

i Sa fety performance 0 1 1 1 D

x Other 2 2 4 0 B U H H

y TO OTHER MODULES 7 2 9 A A A A B Af P J N

VII a Developing the inspecti on progra m/sys tem 4 5 9 1 A B B G D H H L N

b Use  of pre vious res ults 0 0 0 0

c Procedures and gui dance 0 1 1 0 C

d Foll ow-up of  i nspe ctions  (moni tor, evalua te, share) 8 5 13 1 A B E E O P R U C D H L L

e Preparation of ins pection reports 1 0 1 0 O

f Si te  i nspe ctors 1 1 2 0 T L

g Inspector tea m composi ti on 1 0 1 0 E

h Graded approach 0 0 0 0

x Other 0 0 0 0

y TO OTHER MODULES 4 8 12 B U V O D F J K K L L If

VIII a Developing the enforcement s ystem 1 0 1 0 Af

b Developing e nforce me nt pol icy, tool s  and gui dance 0 0 0 0

c Graded approach 0 0 0 0

d Sa nctions 1 0 1 1 T

x Other 0 0 0 0

y TO OTHER MODULES 0 0 0

IX a Development of R&Gs in genera l 3 7 10 1 Bf A G C H H J L L N

b Revie w of R&Gs 4 1 5 0 E E Af T If

c Bas ic s afe ty requi rements 0 1 1 1 K

d Speci fi c R&A topics  (PSA, PSR, OEF, SAM, ...) 2 0 2 0 A B

e Speci fi c authoriza ti on topics 1 1 2 1 P K

x Other 1 1 2 1 B L

y TO OTHER MODULES 1 1 2 P N

X a Gui dance/procedures for parti ci pants 2 0 2 0 R Aff

b Communicati on/coope ration wi th other pa rticipants 9 2 11 0 Af M O O P Q T U U L If

c Emergency pl anni ng 0 1 1 0 If

d Trai ning a nd exerci ses 4 3 7 0 B Ef R S L L I f

e Complying wi th EPR technical requi rements 3 1 4 0 Q S S F

x Other 0 0 0

EU non-EU



    

 

  

Analysis of Recommendations & Suggestions by Modules (EU)

Mod S.G. Subject R S Σ � A B E G M O P Q R S T U V Bf Af Ef Gf Aff

I a Co-operation/i ntera ction among organiza tions , bodi es 5 5 10 1 R3 R2,R5 S3 R3 R3 S1 S6 S1 SF2

b Nati onal  pol ici es , strategies  9 4 13 2 R1,S1,R7 R1,S1 R4 R1; S1 R1; S3 R3 R1 R1

c Providi ng res ources to the  RB 5 2 7 1 R1 R3,R4,R18 S2 R4 SFF1

d Providi ng/us ing lega l  framework for regul atory activi ties 23 6 29 15 R1 R1 R28 S9 R1,R6 R2 S1,R2,S8 R1,R2,R5 R1; S4
R8,R10,

R14

R2, R3;  

R4; R5; R6; 

R7; R15; 

R16; R17; 

S10; S13

e Transparency, publ ic involvement 1 8 9 6 S2 S2 S2 S17 S5; R23 SF1 SFF3,SFF7

f Prime res ponsi bi l i ty for s afety 1 1 2 0 S3 R8

g Bui l ding competence in nucl ea r s afety 1 1 2 0 R3 S2

x Other 0 0 0 0

y TO OTHER MODULES 2 4 6 S1:II I S1:II I R2,S4:II I R2:II I . S2:II Ie

II a OE exchange with interna tiona l  communi ty 2 2 4 0 - - - - R8 R4 S3  S3 - - - -

b Rela tions hip with interna tiona l  orga ni za tions 1 1 1 S10

x Other 1 1 0 S6* .

y TO OTHER MODULES 1 2 3 S5:I II S2:1e R2:IXb;

III a Staffing of the RB 6 5 11 0 R4,R5 R7 S3 S2,S3,S4,R3 R2 RF1 SFF5

b Competence  of the RB 5 5 10 4 R10(2),R35 S4 S12 S1 R4; S2 S4 RF1,RF2

c Resources  of the RB (obta ini ng, using, extending) 8 7 15 7 R3,S5,S1 S1 R12 R9 R2 R5, S2 R3 S3; S7; S9 RF2 RF4

d Orga ni zation of the RB 2 2 4 0 S5 R11 RF1 SFF2

e Developing documents  for regula tory a cti viti es  and coopera tion 3 6 9 4 R2,S1 S4 R2 R6 S8 S2; SF1,SF2

f Externa l  i nvolvement in the regula tory processes 3 8 11 4 S6 S7 R5 S9 S3 S6 R4; S9 SF1 SF1 RF3 

g Training of the  RB 2 9 11 6 S5 R23 S5,S8 S12 S5 S5 S8; S15 RF2 SFF4 

h Deci s ion ma king process, contents of decis i ons 0 5 5 2 S9 S3 S11 S4 S4

x Other 1 0 1 0 R4**

y TO OTHER MODULES 7 9 16 (R2,S4):V R5:IX R10:V,IX
S10:IX,S9:

I
S1:Ib; R4:I IIb 

 S4 - Id' 

VII f

R12:VIb, 

VIIc;  

S4:Ie; 

S5:Ie;

SFF3:Ie ; 

SFF7:Ie

IV a Developing an (integra ted) MS, genera l  8 5 13 0 R13 R33,R34 S25 R11,R13 R11 R4 RF5,SF6-8 RFF1

b Deta i ls  of the MS, deve loping MS ma nual 6 9 15 1 S12,R12,S13 S22 R11,R13,S29 S15,S13** R7 S6 S28 R5 R13 SFF8

c MS revi ew a nd audits 4 4 8 0 S14 R4,R5 S7 S7 S6; RF3 RF6

d Sa fety cul ture 1 8 9 1 S49 S23 S28 S2 S4 S5, S13 R14 SFF9;

e Knowledge ma na gement and IT tool s 0 7 7 0 S24 S31,S32,S34 S4,S5,S6

f Managing orga nizational  changes 0 3 3 0 S26 S14 S3

x Other 1 2 3 0 R10,S30*,S33*

y TO OTHER MODULES 3 6 9 R35:II I R12:III S12^:III S3:Ib S3:Ib

S7:II Ic;  

S8:II Ig; 

S9:II Ic

RF3:III

V a Authoriza tion of modifica tions  and backfi tti ngs 1 1 2 0 R7 S7

b Authoriza tion of a  new bui ld 1 2 3 0 R6 S6,S8

c Auth. by l i censee / graded a pproa ch 1 2 3 0 S5 R12 S8

d Procedures a nd guidance 4 5 9 4 R2,S4 S4 R5 R31,R10 S16  S7 SF3

e Auth. of pers onnel , confirmi ng competence 1 0 1 0 R8

f Li cense  va l idity ti me and hold points 1 0 1 0 R8

x Other 2 2 4 0 S8* S2^ R5 R19

y TO OTHER MODULES 6 13 19
S2:IX,S7:VI,S

3:III
S6:VI R6:I S5:Ie

S9:IXb; 

III f; 

S8:Id

R5:Id S6:II If

S6 Ia; 

R6:IXb,S

8:II Ie

R15:Id; 

R16:Id; 

S10:Id; 

R17:Id

SFF10:I

xb
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Analysis of Recommendations & Suggestions by Modules (EU)

Mod S.G. Subject R S Σ � A B E G M O P Q R S T U V Bf Af Ef Gf Aff

VI a Developi ng the R&A proces s 3 6 9 0 S7 S16 R19,R21 S17 S4 S14 R20 SF4

b Procedures  a nd guidance 2 6 8 1 S16 S11 S5,S6 S18 R6; S12  R12

c Techni ca l  s upport 1 2 3 1 R9 S7,S16

d Independent veri ficati on by the l i cens ee 2 0 2 0 R20 R7

e Operationa l  experience feedba ck (OEF) 2 4 6 0 S6,R10,R11 S19 S10,S12

f PSR, updati ng SAR 0 1 1 0 S9

g PSA 0 4 4 1 S10 S6,S12 S11

h Agei ng mana gement 0 2 2 0 S18 S11

i Sa fety performa nce 0 2 2 1 S17,S12

x Other 0 0 0 0

y TO OTHER MODULES 4 7 11 S8:VI I,S9:I II
S17:IX,R10(2

):I II
R18:I S10:IXd R7:IXc

R7:Ixd; 

S9:II If; 

S10:I ib; 

S13:Ixa

VII a Developi ng the inspection progra m/system 6 11 17 0 S28 S12 S13,S19 R24,R26 S21 S5 R12; R13 S11 S10,S11 R8, S17 S14 R21

b Us e of previous  results 0 2 2 0 S27 S16

c Procedures  a nd guidance 4 12 16 2 S29,R18,R16 S14,S18 S7,S8,S9 S20 S5 R5; S12 S10 S16 R12 SF5

d Fol l ow-up of  inspecti ons (monitor, eval ua te, s ha re) 1 2 3 0 S11,R1 S7

e Preparation of i ns pection reports 1 2 3 0 S13 S15 RF3

f Si te  inspectors 0 1 1 1 S4

g Inspector tea m composi tion 0 1 1 0 S19

h Graded a pproa ch 2 0 2 0 R24 R6

x Other 0 1 1 1 S8 *

y TO OTHER MODULES 3 5 8 S17:VI R23:I II
S12:I IIg; 

S13:IVd

S13:Id; S15 

II Ig
RF2,RF4:III

VIII a Developi ng the enforcement system 1 0 1 0 R6

b Developi ng enforcement pol icy, tools  and guidance 4 3 7 0 R17 S20,S21 R27 R10 R9 S16

c Graded a pproa ch 2 1 3 0 R17 S20 R9

d Sa nctions 0 0 0 0

x Other 0 1 1 0 S7

y TO OTHER MODULES 3 0 3 R16:VI I R28:I R8:Id

IX a Development of R&Gs  in general 6 7 13 1 S7 S22,R7 R29 S24,S23,R3  R15, S9 S13 R11  S13 RF1

b Revi ew of R&Gs 8 10 18 6 R19,R5 S10 S22,R9 R30 S22,S10 S8 S14; S9 S15

R2; R6; 

R11 S17 RF1 SFF10

c Ba si c s afety requi rements 4 3 7 1 S11 R20 R8,S23,S27 R7 RF2

d Specifi c R&A topics (PSA, PSR, OEF, SAM, ...) 2 10 12 3 S35-38,S17 S24,S25,S26 S10 S19 R7; R12

e Specifi c a uthori za tion topi cs 4 4 8 2 R21,S2 S9 R10 S7 R13 R24; S19

x Other 0 3 3 0 S8* S23^  S20

y TO OTHER MODULES 3 0 3 R31:V R10:Id; R23:Ie

X a Guidance/procedures for participants 2 5 7 0 S17,S19 R25 SF9,RF8,SF10,SF11

b Communica ti on/coopera tion with other pa rtici pa nts 3 12 15 1 S46 S12,S13 S25,S27 S11 R17,R18 S15; S16; S17
R12,  

S25, S26
S16;

c Emergency pl anni ng 2 4 6 0 S44 S18 S26,R6 S12 .  R26

d Trai ning and exercis es 4 3 7 0 S45 R34 R5 S13 . S16 R13 RF7

e Compl ying wi th EPR technical  requirements 8 6 14 0 S47 R32,R33 R4 R12  S10 R6; R7; R7 S27,S24 R15 SF12,SF13

x Other 0 1 1 S10* .

y TO OTHER MODULES 1 2 3
S28:IVb

S17:Ie;  

R14:Id 
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Analysis of Recommendations & Suggestions by Modules (non-EU)

Mod S.G Subject R S Σ � EU+nEU C D F H I J K L N Ff Hf If Lf

I a Co-operation/inte racti on among organi zati ons, bodi es 1 7 8 2 18 R1
S2,S3,S4,S5,S

7,S13
S2

b National  pol icies , s trategies  1 2 3 0 16 R1,S1,S7

c Providi ng re sources  to the RB 7 2 9 1 16 S2 R2 R2 R4,R5,R9 SF3 RF1; RF2

d Providi ng/us ing lega l  framework for regulatory activi ties 11 7 18 3 47 S1* R1*,R2,R3 R1,R2,S1,S8
R1,S1,R10,R2

0
R1 R2,S3,R3 SF1,SF2*

e Trans parency, publ ic involvement 1 3 4 4 13 R4 S12 S13 S12 

f Prime res pons ibi l i ty for s afety 1 2 3 0 5 R6,S4 S1

g Bui lding competence  i n nuclear s afe ty 0 1 1 0 3 S8

x Other 1 1 2 0 2 R3 S1^

y TO OTHER MODULES 2 1 3 9 S1:X,R4:II RF2:Ii b

II a OE exchange with internati onal  communi ty 0 1 1 0 5 - - - - S9

b Relationshi p with i nternati onal  organizations 3 1 4 2 5 R4 S9,R10 RF2

x Other 0 1 1 0 2 S2*

y TO OTHER MODULES 1 0 1 4 R9:I

III a Staffing of the RB 8 5 13 3 24 R3,S4 R5,S1,R9 S3 R5,R6 R12,R20,S23 R2,S2

b Competence of the RB 5 1 6 4 16 R10,R8 R9 R7 R7,S11

c Res ources  of the RB (obta ining, us ing, e xtendi ng) 4 2 6 2 21 R6 S18 S2,R2 R6 R23

d Organization of the RB 2 2 4 1 8 R7 S3 S3 R11

e Developing documents for regulatory acti vi ti es and cooperati on 0 1 1 0 10 S11

f External  involvement in the  regul atory proces s es 2 10 12 3 23 S13, S3 S2 S4 S11 S4,S5,S8,R11 R13,S10 S3

g Tra ining of the RB 2 6 8 5 19 R2 R8,S11 S19 S10 S10 S26,S27

h Decis ion maki ng proces s , contents of decis ions 0 3 3 1 8 S2 S3,S11

x Other 1 0 1 0 2 R1^

y TO OTHER MODULES 3 5 8
24

R4:I R4:VI (S12,S13):I S2:I

S12:I,(R14,S1

1):IV

IV a Developing an (integrated) MS, genera l  7 4 11 0 24 R10,S18 R25,S19 S32,S33 R12 R8 R15 R1 R3

b Deta i ls of the MS, developing MS ma nual 2 5 7 0 22 S34 S16 R8 S14 S3 R4,S4

c MS re view and audits 3 1 4 0 12 R13,S17,R14 R2

d Sa fety culture 0 2 2 1 11 S20 (from VI) S5

e Knowledge management and IT tool s 1 3 4 2 11 S15 S14 R14,S11

f Managing orga nizati onal  changes 0 1 1 0 4 S6

x Other 0 2 2 0 5 S15* S15

y TO OTHER MODULES 1 0 1 10 R11:III

V a Authorization of modifications  and backfi ttings 3 0 3 1 5 R5 R16 R5

b Authorization of a  ne w bui l d 1 3 4 1 7 S6 R6,S9 S9

c Auth. by l i cens ee / graded approach 2 3 5 0 8 S7 R4,S5 R12 S15

d Procedures and guidance 2 3 5 0 14 S5,S7 R16,S4 R3

e Auth. of pers onnel , confirming competence 1 5 6 0 7 S7 S8 R11 S6 S17 S4

f Licens e va l i di ty ti me and hold points 0 5 5 2 6 S6 S5,S10 S16 S6 

x Other 1 3 4 1 8 S7* R9~ S16~ S7^

y TO OTHER MODULES 9 9 18 37 S8:VI

S3:VI I,(R9,

R10):III,(R1

1,R12,S6):I

X

S5:IX,S4:VIII

,S8:I
(R5,S6):VI R10:I R17:VI,S14:IX

R7:IX,R6:

VIII
SF1:IX
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Analysis of Recommendations & Suggestions by Modules (non-EU)

Mod S.G Subject R S Σ � EU+nEU C D F H I J K L N Ff Hf If Lf

VI a Developing the R&A proces s 2 3 5 0 14 R6 R17,S23 S5 S7

b Procedures and guidance 2 2 4 0 12 S12 R17 R15 S24

c Te chnica l  s upport 1 2 3 1 6 S14,S15,R4

d Independent veri ficati on by the l i cens ee 3 1 4 1 6 R8 R17,R23 S8

e Operational  experience feedback (OEF) 3 2 5 1 11 R4,R5,S11 R24 S9

f PSR, updati ng SAR 3 3 6 1 7 S9 R5 R14 R22,S24 S9

g PSA 0 6 6 2 10 S8 S6 S21,S22,S24 S7

h Ageing management 0 1 1 0 3 S10

i Sa fety performance 1 2 3 1 5 S20,R15 S31

x Other 1 3 4 0 4 R18** S21* S8^ SF1

y TO OTHER MODULES 4 11 15 26 S13:III S10:V S10:IX R16:V
S7:IX,(R7,S8):

III,S9:IX

R20:II I,(R21,S

22):IX,S23:III
S6:V,S7:V S9:V

VII a Developing the ins pection program/sys tem 9 8 17 1 34 R7,S14,S16
R18,R19,S1

5
S17,S4 R7,R8,R10 R21,R22,S26 S29,R25 S10

b Us e of previous  res ults 0 2 2 0 4 S15 S14

c Procedures and guidance 1 9 10 0 26 S12,S13, S16 R8 S27,S29 S28,S33 S11 S10

d Fol low-up of  ins pections  (monitor, eva luate, s hare) 1 5 6 1 9 S16 S20 S11 S30,S34,R28

e Preparation of ins pection reports 0 0 0 0 3

f Si te ins pectors 0 3 3 0 4 S12 S25 S32

g Ins pector team compos iti on 1 2 3 1 4 S3 S28 R8

h Graded approach 1 1 2 0 4 S29 R9

x Other 0 0 0 0 1

y TO OTHER MODULES 3 8 11 19 S11:III (S18,S19):III R9:III R20:I (S1,S11):II I
(S26.S27):I II,(

S31,R24):VI

VIII a Developing the enforcement s ys tem 2 1 3 1 4 R8 S31 R6

b Developing enforcement pol icy, tool s and guidance 2 1 3 0 10  S17 R9 R29

c Graded approach 1 2 3 0 6 R20 S30 S37

d Sa nctions 1 1 2 0 2 R9 S32

x Other 1 0 1 0 2 R24^

y TO OTHER MODULES 1 1 2 5 R28:VII S11:III

IX a Development  of R&Gs  i n gene ra l 3 6 9 1 22 S17,R9 R11,R23 S38,S39,S40 S12 S12

b Revie w of R&Gs 3 7 10 2 28 S16 S13,S14 R23 R10,S12 R30 S13 SF2,SF7

c Bas ic s afety requirements 2 2 4 1 11 S7 R32,R33 S14

d Speci fi c R&A topics  (PSA, PSR, OE, SAM, ...) 2 3 5 4 17 S10 R24 S9 R21,S22

e Speci fi c authorizati on topics 4 4 8 6 16 R12,S6 S5 R25 S14,R31 R7 SF1

x Other 0 0 0 0 3

y TO OTHER MODULES 0 2 2 5 S15:IV S13:I

X a Guidance/procedures for participants 1 3 4 0 11 S20 R13 S15 SF3

b Communicati on/cooperation with other participants 0 0 0 0 15

c Emergency pl anning 2 1 3 1 9 R26 S1 RF7

d Tra ining and exercis es 5 3 8 0 15 R27,R28,R29 S41 S18 RF8 SF8; RF5

e Complying with EPR technica l  requi rements 4 6 10 0
24

R11,S23,S24 R38 S16 R10

SF4,RF4,

SF5,SF6

x Other 3 1 4 0 5 R12~ R39*,R40^ S17**

y TO OTHER MODULES
0 2 2 5

SF2:Ixb,S

F7-Ixb



    

 

APPENDIX 3: Concordance of ENSREG Subject Areas and IAEA Subject Groups 

At the request of the European Nuclear Safety Regulators Group (ENSREG) Working Group 1, both IRRT 

(predecessor to IRRS) and IRRS missions held in EU Member States between 1998 and 2008 have been analysed. 

This analysis sorted the findings (Recommendations and Suggestions) into Subject Areas and sub-Areas and 

prepared statistics on the findings therein. The following seeks to establish a correspondence among the 

‘Subject Groups’ introduced here and ‘Subject Areas’ in the ENSREG report, and to make comparisons between 

the two. 

There is overlap between the two analyses, as the four IRRS missions in 2006 and 2008 to EU countries have 

been included in both. The comparison is biased in that findings related to authorization are distributed among 

several ‘Subject Areas’ in the ENSREG analysis and therefore could not be compared with the IAEA results. 

IDENSREG Subject Area IDIAEA Subject Group IDcom Common name 

A1 Authority and independence of the RB I.b National policies, strategies  1. RB Background 

A2 Need for revised legislation I.c Providing resources to the RB 

  I.d Providing/using legal frame-work for 

regulatory activities 

A3 Need for coordination between the RB and 

other organizations 

I.a Co-operation/interaction among 

organizations, bodies 

2. Cooperation 

A4 Legal time constraint on the RB III.x Other 3. Time constraint 

B1 Management System within the RB IV.a  Developing a MS, general  4. Management S. 

B3 Internal QM within the RB IV.b Details of the MS, developing MS 

manual 

  IV.c MS review and audits 

B2.1 Procedures for Review and Assessment VI.b Developing the R&A process 5. Review and 

Assessment   VI.g PSA 

  VI.h Ageing management 

B2.2 Procedures for Inspection and Enforcement VII.      

a-h     

Developing inspection prog. /  Use of 

previous results / Procedures and 

guidance / Follow-up / Inspection 

reports / Site inspectors / Team com-

position / Graded approach 

6. Inspection and 

Enforcement 

  VIII.     

a-d 

Developing enforcement system / 

Policy, tools, guidance / Graded 

approach / Sanctions 

B2.3 Procedures for other areas of the RB activities III.e Developing documents for regulatory 

activities and cooperation 

7. Other RB 

documents 

  IX.a   

(½ of) 

IX.b   

(½ of) 

Development of regulations and guides, 

general 

Review of R&Gs 

C Guidance issued by the RB IX.a   

(½ of) 

Development of regulations and guides, 

general 

8. Regulations and 

Guides 

  IX.b   

(½ of) 

Review of R&Gs 

  IX.c Basic safety requirements 

  IX.d Specific R&A topics  

  IX.e Specific authorization topics 

D2 Staffing numbers within the RB III.a Staffing of the RB 9. Staffing 

D5 Succession planning within the RB   

D3 Salaries within the RB III.c 

(½ of) 

Resources of the RB (obtaining, using, 

extending) 

10. Resources 

D4 Technical competencies within the RB III.b Competence of the RB 11. Competence 

D6 External resources and TSOs available to the RB III.f External involvement in the regulatory 

processes 

12. External support 

  VI.c Technical support 

E Emergency preparedness X.a-e Emergency preparedness 13. Emergency 

preparedness 

G2 Operational Experience Feedback VI.e Operational Experience Feedback 14. Operational 

Experience 

Feedback 

G3 Periodic Safety Review VI.f Periodic Safety Review 15. Periodic Safety 

Review 

 
Table A3-1: Concordance between ENSREG Subject Areas and IAEA Subject Groups 



    

 

 

The concordance of ENSREG ‘Subject Areas’ and IAEA ‘Subject Groups’ is shown in Table A3-1 above. 

Subject Areas that have no counterpart Subject Groups or are not related to the subjects investigated in 

this report have been omitted.  

In both sets, two or more Areas/Groups were combined in several occasions in order to cover the 

corresponding sets in the other listing. The consequently accumulated common sets were renumbered 

and renamed with common identifiers and Table A3-2 below shows the results of the comparison. 

 

ID Common name 
IAEA ENSREG 

No. % No. % 

1. RB Background 76 13.9 89 15.1 

2. Cooperation 33 6.0 22 3.7 

3. Time constraint 5 0.9 2 0.3 

4. Management System 48 8.8 58 9.8 

5. Review and Assessment 23 4.2 26 4.4 

6. Inspection and Enforcement 106 19.4 115 19.5 

7. Other RB documents 29 5.3 36 6.1 

8. Regulations and guides 48 8.8 71 12.0 

9. Staffing 44 8.1 24 4.1 

10. Resources 9 1.6 10.5 1.8 

11. Competence 42 7.7 16 2.7 

12. External support 24 4.4 29 4.9 

13. Emergency preparedness 51 9.3 74 12.5 

14. Operational Experience Feedback 6 1.1 11 1.9 

15. Periodical Safety Review 2 0.4 7 1.2 

Table A3-2: Absolute and relative numbers of findings in the IAEA and ENSREG analyses 

The absolute numbers of findings for the groups as well as their percentages relative to their total number 

are listed in the last four columns. Figure A3-1 visualizes the relative numbers in Table A3-2. 

 

Figure A3-1: Comparison of the distribution of findings in the two analyses 

The two data sets are in surprisingly good agreement. There are only three cases in which the differences 

between the two values are indeed important: for group 8 (Regulations and guides), for group 11 

(Competence) and for group 13 (Emergency preparedness). In the first case, the difference in probability 
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should be attributed to the ambiguity in the union of the original Subject Groups to cover the respective 

Subject Area (c.f. Table A3-1), in the latter case one may presume that the competence of regulatory 

bodies improves with time and later missions reveal fewer issues than earlier ones. The same may apply 

to group 9 (Staffing).  

It is to be noted, however, that comparing the absolute numbers for the various subject groups may 

sometimes be misleading since e.g. Module 10 became a mandatory Module of the IRRS mission only at 

the end of 2010; hence it appears considerable less frequently in the analysis than other core Modules.  

The empirical correlation coefficient of the two data sets in Table A3-2 is 

  rENSREG,IAEA (by Subjects) = 0.92 

thus also proving the extremely high correlation. 

 Conclusion 22: Results of analysis of earlier IRRT and IRRS missions by ENSREG – although 

obtained from data with less resolution than the present one – are in a very good agreement with 

the results of the present analysis. 
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