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The documents published by the European Commission which relate to the implementation of the 
Council Resolutions of 22 July 1975 and 18 June 1992 on the Technological Problems on 
Nuclear Safety may fall into one of the following categories: current practices, good practices or 
consensus document. 
 
(i) Current Practices Document 
A current practices document results from a review and inventory of current practices in different 
countries 
 
(ii) Good Practice Document 
A good practices document presents one or more different approaches to reach safety objectives. 
 
(iii) Consensus Document 
A consensus document stresses the degree of harmonisation achieved between practices and sets 
out the consensus reached in NRWG1. 
 
The present document ”Report on the regulators’ experience of NDT qualification for in-service 
inspection of nuclear components” falls under the category  ”Good Practices Document” 
according to the advice of the NRWG. 
 

                                                 
1 The Nuclear Regulators’ Working Group is an advisory expert group to the European Commission and is made up 
of representatives from safety regulatory authorities and technical support organisations from EU member countries 
and, in anticipation of their accession to the EU, representatives from candidate countries. Switzerland participates as 
an observer.  
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Foreword 
 
In November 1992, the Nuclear Regulators’ Working Group (NRWG) decided to set up a task 
force on qualification of non-destructive testing (NDT) systems for pre- and in-service inspection 
of light water reactors. The first task was  
 
- to agree on the philosophy and principles governing the qualification of techniques, 

equipment, software, procedures, and  personnel for NDT to be used for the inspection of 
structural components that are important to safety in nuclear power plants; and 

- to establish a common view on essential aspects of NDT qualifications. 
 
The Task Force was made up of representatives from ANPA (Italy), AVN (Belgium), BCCN 
(France), CSN (Spain), GRS (Germany), HSK (Switzerland), NII (United Kingdom), SKI 
(Sweden), STUK (Finland) and VROM (The Netherlands). The Chairman was the representative 
from SKI, and the ”Unit of Safety of Nuclear Installations”, Directorate General Environment, 
later the ”Unit of Euratom Co-ordination and Nuclear Safety”, Directorate General Energy and 
Transport, provided the Task Force with the corresponding Technical Secretary services. 
 
The first task, which also included a comparison of the common views of the European regulators 
with the qualification approach outlined in Appendix VIII to Section XI of the ASME Code, was 
completed in 1996. The result was published in the report ”Common position of European 
regulators on qualification of NDT systems for pre- and in-service inspection of light water 
reactor components”2.  
 
In parallel, the European nuclear power industries had set up a working group, the European 
Network for Inspection Qualification (ENIQ), to discuss and agree on how to perform inspection 
qualifications. In 1995, ENIQ finalised its first version of ”European methodology for 
qualification of non-destructive tests”3. A second version4 was then published in 1997. This 
second version is in relatively close agreement with the principles given in the regulators’ 
common position document. With these two basic documents, a platform was established for the 
further development of qualification strategies in the European countries.  
 
The second task of the NRWG Task Force was to follow and evaluate the first ENIQ pilot study 
from a regulatory point of view. The objective of this pilot study was to explore ways of how to 
apply the European qualification methodology and to test its feasibility. The pilot study 
commenced late 1996 and was planned to be finalised a year later. Depending on unforeseen 
difficulties, the pilot study has been delayed several times, and first in 1999 the main part of the 
pilot study was completed. However, results from one important part of the pilot study are still 

                                                 
2 Common position of European regulators on qualification of NDT systems for pre- and in-service inspection of 
light water reactor components, EUR16802, European Commission, Directorate-General XI, Environment, Nuclear 
Safety and Civil protection. 1997. 
3 European Methodology for Qualification of Non-Destructive Tests: First issue, EUR16139, ENIQ Report 1, 
European Commission 1995. 
4 European Methodology for Qualification of Non-Destructive Tests: second issue, EUR17299, ENIQ Report 2, 
European Commission 1997. 
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missing. This relates to a planned comparison with results from an in-service inspection 
simulation on cracked piping parts that had been removed from a nuclear power plant. 
 
The Task Force view5 on the first ENIQ pilot study was presented to the NRWG at their meeting 
on 20 May, 2000. In the report it was concluded that the pilot study from an overall point of view 
was successful to more precisely explore ways of how to apply the European qualification 
methodology and to test its feasibility.  
 
At the same meeting NRWG decided to continue the work within the Task Force on NDT 
Qualification. The objective of this third task was  
 
- to compile a status report with information of actions taken, national developments, and 

experience since the publication of the common position document EUR 16802 in 1997, 
 
- to follow the second ENIQ Pilot Study and evaluate the results from a regulatory point of 

view. 
 
The experience exchange started with a questionnaire that was sent to the present task force 
members6 and to BCCN in France, who decided to not actively participate in the third task of the 
Task Force. The questionnaire focused on 
- Changes in regulations, licence conditions and codes 
- Qualification bodies, their roles and responsibilities 
- Qualification methodology and qualification experiences 
- Need for further developments. 
 
Responses were received from all participating countries. Responses were also received from 
BCCN in France, and later also from VATESI in Lithuania and UJD in Slovakia. Appendix A of 
this document contains a summary of these responses.  
 
The Task Force held three meetings to discuss and contrast the experience gained, and 
information on the progress was reported to the NRWG at its plenary sessions. 
 
The present report represents the work product of the experience exchange activities conducted 
by the Task Force. The Task Force view on the second ENIQ pilot study will be reported 
separately when the study is finalised. 

                                                 
5 A regulatory view on the first common pilot study of the European qualification methodology. May 2000. 
6 N. Cipriani (ANPA, Italy), J.M. Figueras, C. Castelao (CSN, Spain), P. Harrop (NII, UK), P. Mignot, 
D. Moussebois (AVN, Belgium), W. Neumann (HSK, Switzerland), H. Schulz (GRS, Germany), 
L. Skånberg/Chairman, E. Österberg (SKI, Sweden), O. Valkeajärvi (STUK, Finland), L. van der Wiel (VROM, the 
Netherlands) and J-C. Schwartz/Technical secretary (EC/DGTREN). 
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Introduction 
 
The need to qualify NDT systems for pre- and in-service inspection has been recognised to a 
greater or lesser extent for many years in many of the European countries engaged in nuclear 
power generation. However, NDT in general and qualification of NDT systems in particular are 
multidisciplinary and complex tasks. Development of NDT systems and demonstration of their 
effectiveness by qualifications require good knowledge in the NDT methods and techniques that 
are to be used as well as the influence from component geometry, material structure, defect 
characteristics, NDT operator (personnel) performance in different situations, etc.  
 
All these important aspects to be considered during NDT qualifications are addressed in the 
common position document2 that was published in 1997. The purpose of the common position 
document is to establish a platform for the further development of NDT qualification 
programmes and qualification procedures in the different European countries, based on the 
common position of the regulatory bodies, and taking into account those varying needs and legal 
situations that exist. 
 
The practical implementation of NDT qualification programmes can however be complicated and 
costly, which also has been experienced in several countries. These problems have to be solved 
by the licensees and their contractors. However, the regulators are faced with the same questions 
when fulfilling their task of monitoring, reviewing, and assessing safety cases, which involve 
NDT qualification related activities. This report therefore focuses on experience of NDT 
qualification implementations in the European countries, and appendix A of the report discusses 
and contrasts different approaches applied to solving the technical and organisational aspects 
associated with the implementations. Recommendations for further developments and co-
operation are also given. 
 
In the following as well as in the common position document, the term NDT qualification is 
understood as the systematic assessment, by all those methods that are needed, to provide reliable 
confirmation that the NDT system is capable of achieving the required performance under real 
inspection conditions. 
 
 
Changes of requirements  
 
An important basis for the work with the common position document was a survey in 1993-1994 
of in-service inspection practices in the countries participating in the Task Force. The result 
showed that only few NDT qualification requirements were in force at that time. Since then, NDT 
qualification requirements based on principles in the common position document have been 
introduced or are on the way of being introduced in most of the countries. These requirements are 
either in the form of regulations or regulatory guides or in the form of individual plant licence 
conditions. Transition periods still apply in some countries, but the requirements will become 
fully effective in the near future. Where formal requirements would not be regulatory practice, 
there are clearly expressed regulatory expectations of NDT qualifications. This is the situation in 
the United Kingdom.   
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The scope of NDT qualification requirements and guides, introduced or in preparation, varies. In 
most countries, the requirements are generally applied to such NDT systems that are based on 
ultrasonic and eddy current methods and that are to be used for in-service inspection of 
components important to safety. Only some countries have so far requirements applicable to all 
in-service inspections of safety-related systems and components independent of the NDT method 
used. 
 
The qualification requirements, guides, and regulatory expectations, introduced or in preparation,  
recognise that all part of an NDT system can affect its performance. Equipment, techniques, 
procedures as well as NDT personnel must therefore be included in the qualification process, 
according to the principles in the common position document. The extent and kind of required 
personnel qualifications varies however from country to country. 
 
 
Establishment of necessary infrastructures  
 
Aspects of roles and responsibilities for in-service inspection activities were discussed thoroughly 
during the preparation of the common position document. These discussions lead to an increased 
understanding of the situation present in the participating countries, and how then existing 
infrastructures were depending on differences in the legal situations and regulatory practices. It 
was therefore concluded that responsibilities for NDT qualification activities in any European 
country must be consistent with its legal system and regulatory practices. It was, however, also 
recognised that there were some general similarities. The most important similarity is that in all 
countries the licensee has the full legal responsibility for the safety of its plants and must take all 
measures that are necessary to maintain safety. The licensee is consequently responsible for 
ensuring that all in-service inspections of components in its plants are performed in such a way 
and to such an extent that are necessary to maintain the required level of safety. 
 
Another important similarity is that in all countries the regulatory body has been assigned the task 
of monitoring and evaluating safety and that the licensees fulfil the conditions of their site 
licences. In the context of NDT qualification, the regulatory bodies either define or review the 
basic qualification requirements that must be met from a safety point of view. The regulatory 
body also undertakes audits, periodic reviews and monitors the licensees’ compliance with the 
qualification requirements.  
 
Based on these similarities, some common views were formulated with respect to tasks and 
responsibilities of NDT qualification bodies as well as to  their organisation, competence, and 
quality assurance.  
 
By the time preparing the common position document only few qualification bodies were active, 
but others were planned. Since then, permanent or temporary (ad hoc) qualification bodies have 
been established in most of the countries. The assignment of roles and responsibilities are 
principally in agreement with the recommendations given in the common position document. 
This means, for example, that the licensees have been responsible for setting up the qualification 
bodies while the regulatory bodies have endorsed chosen infrastructures for qualification 
activities. The licensees define component-specific qualification requirements, which then are 
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assessed by the regulators, or third party inspection bodies in some countries, as basis for the 
further qualification activities. The role of qualification bodies is to assess the NDT systems 
based on underlying technical justifications and practical demonstrations. In most countries, 
qualification bodies also are responsible for issuing, withdrawal, and cancellation of qualification 
certificates.  
 
The organisation of qualification bodies differs, however, from country to country.  Established 
permanent qualification bodies (e.g. in France and Sweden) fulfil applicable requirements in the 
European standard EN 45004 with respect to independence, impartiality, quality systems, and 
competence. They also have permanently employed staff. The ad hoc qualification bodies can be 
composed of experts from the licensees, regulatory body, and third party inspection bodies or 
independent consultants. Independence and impartiality of these qualification bodies may be 
warranted by its composition and by acting in consensus only. In small countries with limited 
resources this organisational form has shown to be advantageous as it allows all the parties 
concerned to be involved in the qualification process. 
 
Limited resources are, however, also a more general experience in all countries. The insufficient 
number of NDT experts, which have sufficient knowledge and skill in areas that can affect NDT 
reliability is a problem in many countries. The Task Force therefore recommends that appropriate 
actions should be taken, both on national levels and on a European level, to secure that necessary 
resources are available in the future. Such actions could include, as is discussed later in this 
report, closer co-operation between the qualification bodies in terms of systematic exchange of 
experience, exchange of personnel, organising joint seminars, and development of common 
qualification and working procedures. 
  
 
Experience of applied qualification methodology  
 
The common position document represents a general approach, which recognises that the 
qualification needs may depend on the actual safety case. Consequently, the common position 
document does not contain any requirements with respect to which components must be 
inspected with qualified NDT systems, and does not limit its scope to the ultrasonic NDT 
method. It recommends that the basic qualification requirements, for each specific situation, 
should be based on the safety significance of the components and on the purpose of the 
inspections. This approach is chosen because it allows adaptation of the regulators’ common 
views on qualification to those different inspection philosophies and inspection categorisations 
used in the European countries to formulate in-service inspection programmes. A concept of 
”qualification levels” has been introduced to aid these adaptations to present and future 
inspection programmes.  
 
The common position document2 also strongly recommends that all qualifications should all be 
based on an appropriate combination of practical demonstrations and technical justification. The 
reason for this recommendation is both the fact that it is impossible to investigate all possible 
permutations of different variables and that the number of defects needed in test piece trials to 
produce statistically significant conclusion is very large.  Technical justification comprises an 
assembly of all the technical evidence that supports the assessment of a particular NDT system.  
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Its purpose is to complement the practical trial results by as far as reasonably possible showing 
that equally good results would have been obtained under the circumstances that might be 
encountered in practice.  It starts with an analysis of all the variables that might be important in 
influencing the outcome of the inspection.  These include features of the component and possible 
defects and features of the inspection technique and of the equipment to be used.  The 
parameters, which can influence the NDT in question, are identified, and the technical 
justification will include the arguments that justify the selection made.  Once this has been done, 
the technical justification sets out the evidence that the NDT system is capable of meeting its 
objectives.  
 
This general and flexible qualification approach, with an essential part of technical justifications, 
requires a systematic way of working, and demands thereby a higher level of competence within 
the organisations involved in the qualification process compared to other qualification approaches 
with more clear qualification routes. 
 
Qualifications according to the principles in the common position document have now been 
introduced in most of the countries. In several of the countries the amount of performed 
qualifications also represents a significant part of what is needed for the plants’ in-service 
inspection programs. Implementation experience to date, however, shows that there still are 
problems to be solved before the chosen qualification approaches will fully produce effective 
NDT systems and reliable inspections in a cost-effective manner.  
 
The concept of technical justifications is generally used as an important part of the qualification 
process. In some situations, qualifications are also mainly or even exclusively based on technical 
justifications. However, in many countries it still seems to be difficult for many licensees and 
their NDT contractors (vendors) to produce adequate and credible such justifications. Analysis of 
essential parameters (variables) and justifying the extent of practical demonstrations by means of 
supporting evidence are examples of observed difficulties. It is nevertheless the opinion of the 
Task Force that this situation is gradually improving as more and more qualifications are 
accomplished.  Also the work of ENIQ to more precisely explore ways of how to apply the 
European qualification methodology and to test its feasibility has contributed to an improved 
situation in this context. The recommended practices produced by ENIQ, which provide a good 
general guidance for individual qualification exercises, are used by many organisations involved 
in qualification activities. It is however important that this work with recommended practices and 
handbooks of evidence continues. 
 
Another area where further improvements and developments are needed relates to the production 
of test blocks with realistic defect simulations. As stated in the common position document, the 
representativeness of defects in the qualification test blocks is a key point in any practical 
assessment. The response of the defects used, with respect to the actual NDT system, must 
therefore adequately represent the response of the expected or observed real defects. However, 
experience to date shows that it not is an easy task to establish the representativeness of proposed 
defect simulations for a particular qualification exercise. There consequently is a need for 
increasing the knowledge and producing additional supporting information. This should include 
more comprehensive surveys of the characteristics of real defects observed in the plants and their 
response to used NDT methods, in order to guide both further development works in the area of 
defect simulation production and the assessments of technical justifications. Also in these areas 
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the Task Force believes that joint efforts and co-operation can be needed, both between the 
licensees in working groups such as ENIQ and directly between the qualification bodies. 
 
The Task Force members have also noted that some of the problems to produce effective NDT 
systems and reliable inspections in a cost-effective manner can be caused by the licensee’s lack 
of long-term planning. Good long-term planning is particularly important since it is a common 
experience so far that a mayor qualification project usually takes several years of effort. 
 
Based on the implementation experience to date, the Task Force finally concludes that the 
qualification approaches applied have contributed to more reliable NDT systems for in-service 
inspections. The Task Force has also noted that the qualification processes used are more and 
more becoming feedback loops, especially as a major part of qualifications are performed as 
assessments of the technical justifications and open practical trials. Initial problems with some 
part of an NDT system, e.g., the procedure, can be overcome by modifying it during the 
qualification process. The qualification can consequently become an iterative process and the 
qualification process provides a vehicle for learning.  
 
 
Summary and recommendations 
 
The demonstration of effective and reliable inspection requires a good understanding of the 
purpose of the particular inspection and of all factors that can affect the outcome of the 
inspection. It is necessary to apply systematic approaches based on the recognition that 
equipment, techniques, and procedures as well as NDT personnel must be included in the 
assessment of NDT effectiveness. Any NDT system, which has been demonstrated to be effective 
in a test environment, must then be subject to stringent quality assurance to ensure that it is 
applied in a corresponding manner in the real inspection environment. 
 
All these important aspects to be considered during NDT qualifications and subsequent 
inspections in the plants are addressed in the common position document, which NRWG 
produced in the mid 1990s and which was published in 1997. 
 
Since then, NDT qualification requirements based on principles in the common position 
document have been introduced or are in preparation in most of the countries participating in the 
Task Force. These requirements are in the form of regulations, regulatory guides, individual plant 
licence conditions, or clearly expressed regulatory expectations of NDT qualifications. Transition 
periods still apply in some countries, but the requirements will become fully effective in the near 
future. Necessary infrastructures have also been established. 
 
Qualifications according to the principles in the common position document are now applied in 
most countries. In several countries, the amount of performed qualifications also represents a 
significant part of what is needed for the plants’ in-service inspection programs. Implementation 
experience to date shows that qualifications have contributed to a situation were more reliable 
NDT systems are used in in-service inspection activities. Implementation experience, however, 
also shows that there still are problems to be solved before the qualifications will fully produce 
effective NDT systems and reliable inspections in a cost-effective manner. It still seems to be 
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difficult, although the situation gradually is improving, for many licensees and their NDT 
contractors (vendors) to produce adequate and credible technical justifications. Another area 
where further improvements and developments are needed relates to the production of test blocks 
with realistic defect simulations. Also the insufficient number of NDT experts, which have 
sufficient knowledge and skill in areas that can affect NDT reliability is a problem in many 
countries as well as the licensee’s lack of long-term planning. In addition there are problems with 
some inspection techniques in certain materials. 
 
The Task Force therefore recommends the following actions to overcome some of the problems: 
 
1. The regulators should encourage a closer co-operation between the qualification bodies and 

equivalent organizations that have been set up in the European countries. This co-operation 
could include systematic exchange of experience, exchange of personnel, organising joint 
seminars, and developments of common qualification and working procedures. An 
appropriate forum for this co-operation should also be established. The European 
Commission should be asked to consider if such forum could be organised by the Joint 
Research Centre. 

 
2. The regulators should encourage the licensees to continue their co-operation within ENIQ to 

further develop recommended practices and handbooks of evidence that can be used in 
technical justifications. 

 
3. The regulators should encourage researchers and appropriate research fund organisations to 

perform more in-depth studies of specific aspects important to NDT reliability, and which 
thereby have to be considered in NDT qualifications. Priority should be given to aspects that 
can improve the NDT qualifications and subsequent in-service inspections, both in terms of 
reliability and cost-effectiveness. Particular attention should be given to aspects of defect 
simulations and assessments of technical justifications. 
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Appendix A – Summary of responses 
 
Part One - Changes in regulations, licence conditions, and codes 
 
Have regulations, licence conditions or codes with requirements on the use of qualified NDT 
systems for pre- and in-service inspection of reactor components been introduced in your 
country? Please, describe briefly the requirements, their status and contents, including their 
definition of the term NDT qualification, and when the requirements have been introduced. 
 
If NDT qualification requirements have not yet been introduced in your country, please, describe 
the future plans.  
 
In Belgium, Italy, the Netherlands and Spain basic in-service inspection activities are regulated 
by the codes and standards that are addressed in the safety analysis reports and that often come 
from the country of plant supplier. Thus, the in-service inspection activities in these countries are 
regulated in accordance with the ASME Code, Section XI, which consequently leads to 
requirements of NDT qualification through Appendix VIII.  
 
In Belgium, the ”Transposition to Belgium of the regulatory aspects of Section XI, Division 1” is 
the regulatory requirement together with the ASME Code. The Belgian licensees are required to 
reassess the safety of installations every ten years. This is a condition of the license. In this frame, 
the decision has been taken to meet the in-service inspection requirements of the 92 Edition of 
Section XI of the ASME Code for the ongoing ten years intervals, which started in 1994 for 
Doel 3 and Tihange 2 and in 1996 for the five other units. The qualification approach in Belgium 
is a combination of the Performance Demonstration by ASME XI, Appendix VIII, and the 
European Qualification Methodology. 
 
In Finland, the regulatory guides (YVL Guides) include guidelines for pre- and in-service 
inspections. Qualification requirements in general terms have been introduced in the Guide YVL 
3.8 ”Nuclear Power Plant Pressure Vessels. In-service Inspections” in 1993. The inspection 
activities including qualification requirements were then regulated in accordance with the ASME 
Code, Section XI. In October 1996, STUK notified however by letter the licensees of the 
common position document2 by NRWG and the use of this as basis for the further development 
of qualification programs for Finnish plants. At the present, a new revision of the Regulatory 
Guide YVL 3.8 is in course of preparation and is expected to be published soon. Requirements 
for inspection qualification have been drafted on the basis of the European Qualification 
Methodology.  
 
In France, qualification requirements have been introduced by: 
- The ministerial order of November 10, 1999, related to the operation of primary and 

secondary ciruits in nuclear power plants. 
- The RSEM code concerning in-service inspection of mechanical equipment (the RSEM code 

is established by the licensee, EdF, and examined by the regulatory body). 
- The ministerial order, issued on January 5, 2000. 
This order requires that: 
- The NDT systems used for in-service inspections from November 29, 2004, must be 

qualified. 
- This qualification must be pronounced by an independent and accredited organisation. 
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- The type of application must be specific, general, or conventional. 
- The aim of qualification is to demonstrate the methods that can detect the target flaw (general 

or specific qualification) or to establish the performance of the NDE method (conventional 
qualification). 

- The NDT operators (personnel) must be certified by a third party organisation. 
 
The RSEM code describes the different types of qualification and proposes a qualification 
methodology, which follows the European Qualification Methodology. 
 

The German KTA codes for nuclear safety relevant components (e.g. KTA 3201.1-4, 3211.1-4) 
require the use of qualified non-destructive testing methods. This general requirement is in 
existence for more than 20 years. There are no specific requirements lined out regarding the 
procedure for qualification. Since August, 2001 a non-mandatory guideline has been established 
“Procedure for the Qualification of Non-Destructive Testing” based on the ENIQ report no. 2, 
1997. This non-mandatory guideline has been worked out by senior technical experts of the 
utilities, industry and technical support organisations as well as research laboratories active in the 
field of NDT. It is the German regulatory practice that any testing methods being applied for 
safety relevant inspections will be reviewed before application by a third party on behalf of the 
regulator. More or less without exemptions, the third party are the technical supervisory 
organisations (TÜV) partly in cooperation with research laboratories like BAM, MPA Stuttgart, 
IZFP. The third party acts on behalf of the regulator in the frame of a planned specific licensing 
activity. Within the German regulatory framework, it is difficult to establish a formal 
qualification procedure independent of a plant specific application. The non-mandatory guideline 
is a first step to perform qualification of NDT systems in a more standardised way. To perform 
this kind of qualifications it is necessary that the licensee of a nuclear power plant establishes an 
application to the regulator.  

In Italy, the ANPA Technical Guide n.27 of 1985 has established design, manufacturing and 
installation requirements including aspects of inspection and operational testing of mechanical 
components and structures that form part of Nuclear Power installations. 
 
A PHARE-funded project has been conducted in Lithuania. The aim of this project was to 
support VATESI and its TSO, Kaunas University of Technology (KTU) Ultrasound Institute, in 
the development of national regulatory guidelines for the application of the ENIQ methodology 
in Lithuania. Following an introductory workshop, a pilot study was undertaken based on the 
inspection for intergranular stress-corrosion cracking of austenitic welds at the Ignalina nuclear 
power plant with the full co-operation of staff at the power plant. This pilot study was not 
intended to provide a formal ENIQ qualification, but rather to provide all the participants with 
experience in all aspects of the ENIQ methodology. Based on this experience, recommendations 
have been made on the content of national regulatory guidelines for the application of the ENIQ 
methodology. 
 
In the Netherlands, qualification requirements have not yet been introduced in the regulations. 
The qualification activities proceed on a voluntary basis, but will be changed to mandatory after 
2003. Qualifications in the Netherlands are to be understood as a successful qualification in 
accordance with the European Qualification Methodology.  
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In Slovakia, qualification requirements have not yet been introduced in the regulations or licence 
conditions. However, the regulatory body has issued safety guidelines on “Qualification on ISI 
inspection systems” in 2001. This is in compliance with  IAEA guidelines and the ENIQ 
methodology. Based on agreement between the regulatory body and the utility, the qualification 
activities have started with the establishment of a qualification body and by the elaboration of 
documents which are necessary for the operation of the qualification body. 

 
The Spanish regulatory body CSN issued in 2000 a safety guide (GSN 10.10) that puts additional 
qualification requirements on the NDT personnel in case of structural components related with 
the safety of plants. Otherwise, the qualification requirements are under a transition period until 
2003. A final CSN regulation on the subject of NDT qualifications is expected to be developed 
by the end of 2002 and will be based on the results of a qualification pilot project called VENDE. 
This project was jointly initiated by Spanish utilities, Spanish NDT vendors and CSN in 1999. It 
applies the European Qualification Methodology. 
 
The Swedish regulatory body SKI issues regulations (SKIFS) concerning the safety of reactor 
components. These regulations also address pre- and in-service inspections. In 1994, SKI issued a 
regulation (SKIFS 1994:1), which required qualification of NDT systems to be used for in-
service inspections of the safety-related reactor components. The qualification requirements 
became effective 1996 after a transition period. The qualification methodology applied in Sweden 
is in accordance with the principles given in the common position document2. 
 
In Switzerland, the requirements on in-service inspection are stipulated in the ”Provisions NE-
14”. In 1996, the Swiss regulatory body HSK notified by letter the licensees of the common 
position document as basis for the further development of qualification programs for Swiss 
plants. Since then, qualifications according to existing NE-14 requirements or particular HSK 
requirements have been performed in accordance with the European Qualification Methodology. 
In June 2002, the Swiss licensees submitted an NDT qualification guidelines to HSK for 
comments. It is now in trial use. The revised Provisions NE-14, which will be put in force in 
2003, will require qualification in accordance with the European methodology. A general HSK-
guideline on NDT qualification is under preparation and is intended to be put in force by the end 
of the year 2003. 
 
In the UK, the regulatory requirements are enforced by the licence conditions. The Nuclear 
Installation Inspectorate’s Safety Assessment Principles (SAP) are used to indicate the scope of 
assessments performed by the regulatory body and are published for information. Although no 
regulations, licence conditions or codes have been introduced in the UK with qualification 
requirements, the SAP define the general expectations of the regulator. In particular Principle 163 
states ”Inspection techniques for structures and components should be sufficiently redundant and 
diverse. Personnel and equipment performance and procedures should be validated. The safety 
categorisation (see paragraph 131) should be taken into account when determining the 
appropriate level of these measures.” (For validation read qualification.) Current edition of the 
NII SAP was published in 1992.  
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Discuss qualification requirements with focus on the following questions: 
 
a) Are the qualification requirements in force or under a transition period? 
 
Some qualification requirements, mostly in general terms (e. g. KTA, YVL 3.8, ANPA Technical 
Guide, Provisions NE-14), have been in force prior to the issuence of the common position 
document2 and the European Qualification Methodology document4.  
Qualification requirements based on the European Methodology2, 4 are formally in force in 
Belgium, France, and Sweden. Although formal qualification requirements still are in preparation 
in Finland, Lithuania, the Netherlands, Slovakia, Spain and Switzerland, qualification projects 
and pilot studies have been performed in these countries. In Germany, there are presently 
discussions on how to improve the integration of qualification procedures in the regular licensing 
framework.Due to the general non-prescriptive nature of regulation in the UK, specific 
regulations or licence conditions are not expected to be introduced. However, as part of its 
assessment process, NII considers the appropriate level of qualification of inspections which are 
claimed as part of a safety case. 
 
b) What reactor components are qualification requirements applied to? 
 
Qualification requirements are generally applied to safety related structural components. Some 
countries use a component classification for qualification based on ASME Code Section XI with 
additional requirements. Other countries have developed their own component classification 
system. It should be noted that the introduction of a risk-informed inspection approach can 
change the present component selection for NDT qualification in some countries. 
 
c) What NDT methods are qualification requirements applied to? 
 
In Italy, France and Sweden the qualification requirements are applied to all NDT methods used 
for in-service inspections. In the other countries, the qualification requirements are mainly 
applied to NDT-systems based on ultrasonics and eddy current methods. 
 
d) Are the qualification requirements valid for NDT procedures, equipment and personnel? 
 
In all responding countries qualification requirements are or will be applied to procedures, 
equipment and personnel, though different approaches are chosen for the personnel.  
 
e) Do you use the concept of different qualification levels or concept of general and specific 
qualifications? 
 
In Belgium, Finland, Germany and UK, the qualification process is essentially matched to the 
safety relevance of the components to be inspected.  
 
The concept of general and specific qualifications is used in France and Spain. There are three 
types of qualifications in France: specific (if the target flaw has already been observed and 
described), general (if the target flaw is described but has never been observed), conventional (if 
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no particular type of flaw is suspected). Three defect categories are specified in the Spanish 
technical practices CEX-120: specific defects, postulated defects, and generic defects. 
 
No such categorisations are used in Slovakia, Sweden and Switzerland up to now, but may be 
envisaged for the future. 
 
f) What is the basis for the derivation of component-specific qualification requirements, including 
qualification targets and the relationship, if any, between target size and inspection interval for 
different components? 
 
In the Netherlands, Sweden, Switzerland and the UK the component specific qualification 
requirements in terms of detection target are derived from a fracture mechanics analysis to 
determine acceptable defect size, defect growth rates and the inspection interval (in Switzerland, 
up to now no application to inspection intervals). Also the state of the art in NDT technology is 
normally taken into consideration. In Finland, derivation of specific qualification requirements is 
based on analytical evaluation of flaws according to ASME Code, Section XI, Subarticle IWB-
3600. Inspection intervals are shortened as appropriate. Belgium and Spain use an approach 
taking into consideration safety goals, and the qualification requirements can be based either on 
the allowable size tables according to ASME Code or fracture mechanics analysis. In France, it is 
required that the nature, the target and the interval for in-service inspections must be established 
and justified in accordance with the risk of integrity loss. This justification relies upon a 
sensitivity analysis taking into account the degradation risk and the operational feedback. In 
Germany, the basis for the derivation of components specific qualification requirements will be 
established in the frame of plant specific regulatory actions.  
 
 
Part Two – Qualification bodies, their roles and responsibilities 
 
Describe how the qualification activities have been organised in your country.  
 
a) What organisations are responsible for approval of the infrastructure for qualification activities 
and assessment of the organisations involved? 
 
In Belgium, the infrastructure for qualification activities was set up by the licensee and endorsed 
by the regulator.  
 
In Finland, Italy and Sweden, the regulatory body approves the qualification infrastructure.  
 
In the Netherlands and Switzerland, qualification is under the supervision of the regulatory body. 
In Switzerland, the HSK approves the ad hoc qualification bodies used.  In Belgium, the 
Netherlands and Switzerland, the regulatory body is involved in the process of qualification for 
practical reasons of small countries. 
 
In France, Germany, Lithuania,  Slovakia and Spain, the licensees are responsible for approval of 
the infrastructure of their qualification systems. However, in Spain, CSN will probably be 
charged with infrastructure approval in the future. 
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There is no single body in the UK to approve the infrastructure for qualification activities and 
assessment of the organisations involved. NII would expect licensees through their own quality 
assurance processes to ensure that anyone employed as part of a qualification body (whether their 
own employees or contractors) would be Suitably Qualified and Experienced Persons (SQEP) for 
the work. Depending on the importance of the inspection, NII might choose to test the licensees’ 
arrangements in this regard. 
 
b) What organisations are responsible for preparation and assessment of the qualification 
requirements, e.g., qualification targets, detection and sizing capabilities, for particular reactor 
components? 
 
The preparation of qualification requirements for particular reactor components is always the 
responsibility of the licensee. In Belgium, Finland, the Netherlands and Switzerland, the 
qualification requirements are finally assessed and approved by the regulatory body or third party 
inspection bodies. Prior to approval, they may be discussed in the Working Group (Belgium) or 
in the qualification body (the Netherlands, Switzerland). In Germany and Sweden technical 
experts (normally third party organisations) will review the qualification requirements on behalf 
of the regulatory bodies. 
 
c) What organisations are responsible for preparation and assessment of the technical 
justifications of NDT procedures? 
 
To supply the technical justification of inspection procedures is generally the responsibility of the 
licensee and in practice can be done by a number of parties. However, normally an NDT vendor 
prepares the technical justification of the inspection procedure, which then is assessed by the 
licensee. The assessment of technical justifications and inspection procedures is a standard duty 
of the qualification body, or any other body created for qualification activities in all countries 
except France and Germany. In France, assessment of technical justification and inspection 
procedures is a duty of the licensee (EDF, Group of Laboratories). In Germany, technical experts 
from a third party (TÜV) body will review technical justification and inspection procedures. 
 
d) What organisations are responsible for witnessing, assessment and evaluation of practical trial 
demonstrations? 
 
Witnessing, assessment and evaluation of practical trials is a standard duty of the qualification 
body in almost all countries. There are, however, some differences.  
 
In Belgium, the NDT vendor carries out qualification of NDT systems (procedure, equipment, 
and personnel). The Authorised Nuclear Inservice Inspector (ANII) is usually in charge of 
undertaking audits and periodic reviews to verify compliance of NDT system qualification with 
the requirements.  
 
In France, the licensee (EDF, Group of Laboratories) assesses the practical trials performed by 
NDT vendors. The qualification body is responsible for witnessing and assessment of this work. 
The qualification body has to evaluate the choice of qualification test blocks including 
qualification defects and also check the results of the practical trials to make sure that the 
procedure performs as expected. 
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In Germany, the extent of witnessing, assessment and evaluation of practical trial demonstrations 
are decided upon in the review of the application for qualification. 
 
In the UK, depending on the importance and novelty of the inspection, NII might also choose to 
witness some trials and might consider a sample assessment and evaluation of its own. 
 
e) What organisations are responsible for issuing, withdrawal and cancellation of qualification 
certificates? 
 
Issuing, withdrawal and cancelling qualification certificates is the role of the qualification body 
in France, Slovakia, Spain, Sweden and the UK. In Slovakia, the qualification certificates have to 
be approved by the regulatory body. Also in the Netherlands, the issuing, withdrawal and 
cancelling qualification certificates is assumed to be a role of the qualification body. In Finland, 
the ad hoc type qualification body is responsible for issuing qualification certificates, and, for the 
continuity reasons, the permanent Steering Committee of Qualification is responsible for 
withdrawal and cancelling; the regulatory body gives final approval based on an assessment 
report prepared by the qualification body. In Belgium, the qualifications shall be demonstrated to 
the satisfaction of the authorised organisations. No qualification certificates are issued. In 
Germany, there are no general procedures regarding qualification certificates. Conditions 
regarding withdrawal and cancellation are lined out in the qualification acceptance report. 
 
Describe the arrangements that have been made in your country to perform qualifications: 
- Has a separate qualification body been set up, or do you have other forms for performing 

qualifications? 
- In what way is the qualification bodys’ activity financed? 
- Describe degree of independence status of the qualification body (e.g., type A, B or C 

according to EN 45004). 
- Describe what specific requirements you have for the operation of the qualification body (e.g. 

criteria based on the EN 45004). Your response could, for example address requirements on 
qualification body’s quality system and also competence and skills of the personnel. 

 
There are differences between the responding countries regarding the organisation of 
qualification bodies. Depending on how a qualification body has been organised, the 
requirements of EN 45004 may or may not be met. However, there is a large measure of 
agreement that a qualification body must have competent technical personnel and an organisation 
that ensures the quality of its work as well as a sufficient degree of independence. The licensees 
fund all qualification activities. 
 
In Belgium, in order to deal with all matters related to inspection qualification of NDT systems, a 
Working Group was created in 1992 with representatives of the licensee (Electrabel), the 
architect/engineer (Tractebel) and both authorised organisations: 
AVN as regulatory organisation and technical support to the Safety Authorities  
AV as Authorised Nuclear Inservice Inspector (ANII) and inspection specialist 
The Working Group is actually playing the role of a qualification body.  
 
A qualification body, Qualification Commission, has been set up in France. The independence 
status of the qualification body complies with EN 45004 type B body. According to the 
ministerial order of November 10, 1999, the licensee must justify the independence and also the 
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competence and skills of the qualification body. The national accreditation body COFRAC or an 
accreditation body, which is regarded as equivalent, must accredite the qualification body. 
 
In Finland, a permanent Steering Committee, nominated by the licensees, is responsible for 
continuity, guidance and improvement of qualification. For each qualification task, the Steering 
Committee nominates and establishes a separate ad hoc qualification body. In addition to the 
general knowledge on qualification procedures, in-service inspection etc., at least one member 
shall have EN 473 level 3 or equivalent certification on a specific inspection technique in 
question. One member is a representative of the Finnish National Qualification Body for basic 
qualification of testing personnel in Finland. This is also the permanent member of each separate 
ad hoc type qualification body. Other members are usually experts from Finnish NDT vendors or 
research institute. The representative of the Finnish National Qualification Body, who is 
completely independent and presenting continuity in a qualification body, informs and reports 
directly to STUK about the work of the qualification body.  
 
No separate qualification body has been set up in Germany. As described earlier in this report, it 
is the German regulatory practice that any testing methods being applied for safety relevant 
inspections will be reviewed before application by a third party on behalf of the regulator. More 
or less without exemptions, the third party are the technical supervisory organisations (TÜV) 
partly in cooperation with research laboratories like BAM, MPA Stuttgart, IZFP. The third party 
acts on behalf of the regulator in the frame of a planned specific licensing activity. 
 
In the Netherlands, an ad hoc qualification body was set up. This ad hoc qualification body 
consisted of representatives from the regulatory body and the third part inspection body 
(Stoomwezen). In the future, NDT experts from JRC Petten or neighbouring countries could be 
involved. No specific requirements have been defined for the qualification body. 
 
In Slovakia, a qualification body was set up in April 2002. Operation of the qualification body 
must comply with NRA SR regulation No 317/2002, BNS II.5.4/1999 (Safety guideline on ISI 
qualification, which is in compliance with IAEA and ENIQ methodology), EN 45004, EN ISO 
9000: 2001. 
 
During the present transition period in Spain, the qualification body in the pilot study VENDE is 
constituted by a set of eight NDT experts. All of them are from Spanish licensees, except two 
experts. One member is from CSN, who is acting as observer (non voting member) and another 
member is from a third party. This member is acting as an independent reviewer. The present 
”simulated” qualification body is acting under an EN 45004 type B organisational structure. At 
the end of the transition period, throughout 2003, and depending on the experience gained with 
that type of qualification body, CSN will decide whether a Spanish qualification body(ies) will be 
established under an EN 45004 type B or type A organisational structure.  
 
In Sweden, the Swedish NDT Qualification Centre, SQC, has been set up by the Swedish utilities 
and received the SKI’s approval for its operation 1996. The qualification body is owned by the 
Swedish utilities but is completely separated from their organisations. Requirements on the 
qualification body are specified in the Swedish regulations of mechanical components (SKIFS 
2000:2). According to the regulation, a qualification body must have an independent and 
impartial position (the qualification body may not perform such inspections and consultancy that 
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are not compatible with the qualification role from the aspect of integrity), a suitable quality 
system, and competent technical personnel. The requirements are considered to be fulfilled if the 
qualification body complies with the general requirements as specified for the EN 45004 type A 
body.  
 
During the early period (1992 to 1996), qualification body tasks in Switzerland were distributed 
among representatives of the licensee, the SVTI, which surveys ISI on behalf of the HSK, and the 
HSK without forming a joint body. Beginning in 1996, project-specific ad hoc qualification 
bodies were formed being composed of NDT specialists of the plant, the SVTI, and the HSK.  
The independence status of an ad hoc qualification body can not be described in terms of EN 
45004 categories. The independence is warranted by its composition and by acting in consensus 
only. It is intended to establish a complete set of procedures, instructions and checklists for 
qualification activities in order to fulfil the applicable requirements of EN 45004. 
 
In the UK, there is not a single qualification body. No organisation has been given a monopoly. 
This is regarded as a technical service, which can be supplied either by a company separate from 
the licensee, a body within the licensee or a combination. How the service should be provided 
depends on the particular inspection. Any of the EN 45004 Type A, B or C bodies might be used, 
depending on the nature of the inspection. Some hybrid body consisting of third party, 
independent consultants and licensee staff might also form a qualification body. The qualification 
body is expected to have appropriate national or international quality assurance certification and 
to use well-known quality assurance measures. The qualifications and experience of the members 
of the qualification body (i.e. their SQEP-status) would be handled using the licensee’s 
established procedures and arrangements for such matters. 
 
Discuss your experiences so far from organising qualification activities in your country. Do you 
foresee any changes in the near future? 
 
Belgian and Swiss experiences of organising their qualification activities have shown some 
benefits. All parties of concern are involved in the full process of qualification. Discussions often 
take place in an early stage of the process and not only at the end. This allows a better proactivity. 
Therefore, no changes are foreseen in the near future. 
 
The Finnish regulator is concerned about the independence aspect for the ad hoc qualification 
bodies. The lack of documented working procedures has complicated the work of qualification 
bodies at the beginning. More detailed procedures for qualification activities are under 
development.  
 
Evaluation of the experiences from the transition period is expected to give an interesting 
feedback in France. The experiences obtained so far show that it is useful to have a procedure to 
manage technical exchange between different departments of the licensee and also technical 
specifications to describe the defects to be detected. 
 
Real qualification activities have not been performed yet in Slovakia. The experience has been 
already gained during qualification simulation within the PHARE projects and during inspection 
qualifications in the Czech Republic. 
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A Spanish qualification body will be established at the end of a transition period depending on 
the experience gained within the pilot qualification project VENDE.  
 
The main change foreseen in future in Sweden is the extension of the qualification body’s role. 
The qualification body will get the responsibility for research in the area of NDT qualification 
and also the responsibility for feedback of qualification experiences. The qualification body will 
hopefully become a national competence centre. 
 
According to experience in Switzerland, the feedback from the qualified examination on site 
should be included in the qualification process (feedback loop). 
 
Some licensees in the UK are more familiar with the process than others. This is for historical 
reasons since some UK licensee staff was involved in the initial developments of qualification in 
Europe. The main change foreseen in future is a wider understanding of the qualification process 
and the level needed in particular situations. As a consequence, the process is expected to become 
a more routine aspect of constructing safety cases. 
 
Discuss the personnel resources for qualification activities. Is it easy to employ the competent 
personnel for work at the qualification body or are you obliged to look for the experts abroad? If 
so, what kind of experts do you lack? 
 
Personnel resources are reported to be scarce in almost all of the reporting countries. The 
available national work force of competent NDT engineers is not enough for all the employers 
like qualification body, NDT vendors, research organisations, licensees, and regulators. The use 
of hired experts, pooling the knowledge, and international co-operation are some actions that 
have been taken to compensate the lack of available work force. 
 
In Belgium, it has been considered wise that the licensee, the architect/engineer, and the 
authorised organisations are members of the same Working Group in charge of the system for 
NDT qualification. Furthermore, regular meetings take place between NDT experts of Belgian 
and foreign Safety Authorities, in particular BCCN from France, in order to exchange views on 
the approaches followed in both countries. 
 
The French experience so far is that it does not seem very easy for the utility to get people for 
qualification activities. 
 
NDT vendors, licensees, consultants, and research organisations in Finland hire out personnel for 
ad hoc type qualification bodies. The regulatory body STUK has used consultancy help of Serco 
Assurance Inspection Validation Centre (IVC) for the development of infrastructure for 
qualification activities and for the review of documentation submitted by the utilities for STUK’s 
approval. IVC have also been engaged to develop some reference documents representing good 
practice. 
 

Up to now, availability of competent personnel being active in the qualification review and 
acceptance is given in Germany. However, due to a considerable reduction in research activities 
in the area of non-destructive testing methods availability of competent personnel for specific 
nuclear applications may need additional commitments. 
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There are presently enough personnel available in Slovakia to perform basic qualification 
activities. Experts from abroad will be invited for specific qualification purposes in order to 
insure an independence of decision making. 

 
Employment of the technical staff for the qualification body has not so far been a considerable 
problem in Sweden. The national NDT vendors are a major source of the staff supply. Hired 
experts from the EPRI NDE Centre have been used for some qualification activities when the 
own personnel force suffers from lack of time. A concern for the future is the difficulty to employ 
staff with relevant skills and experiences needed for further development of qualification 
methodology. 
 
During the first large qualification project in Switzerland, that was carried out in full agreement 
with the European Qualification Methodology, the qualification body was advised and assisted by 
a qualification expert from EPRI NDE Centre to prepare and conduct the blind trials and to 
develop the applicable procedure. The assistance of experts from abroad will be sought in the 
future on a case by case basis. 
 
What is the experience in your country with the capability of vendors or licensees to establish 
meaningful and credible technical justification? 
 
The experiences of production of adequate and credible technical justifications seem to be quite 
different in the reporting countries. The main reactor licensees in the UK have for years had 
handbooks containing capability statements for various sorts of NDT procedures and have been 
involved in developing and using theoretical modelling. Production of credible technical 
justification had not been a significant issue in the UK. Belgium and France had not either 
observed significant problems related to technical justifications.  
 
On the contrary, Finland, the Netherlands, Spain, Sweden and Switzerland report difficulties in 
production of credible and meaningful technical justifications. Analysis of essential parameters 
and justifying the extent of practical demonstrations by means of supporting evidence are some 
examples of the observed difficulties. However, there is a general tendency of improvement in 
this field. Exercising by performing qualifications as well as issuing of ENIQ recommended 
practices with detailed working procedures are the factors that would contribute to the 
improvements. 
 
Within the licensing framework in Germany, the experience is related to their usual approach, 
which foresees active involvement of the third party in the course of the qualification. From this 
perspective, a dialogue working scheme is judged to be more effective than a working scheme 
which relies on decisions to reject or accept at a late stage review. 
 
Describe the situation with approval/acceptance of foreign qualifications: 
- Do you have an experience of the use of qualifications from foreign countries? Please give 

examples. 
- Was the use of foreign qualifications accompanied with the problems with financing or 

confidentiality or any other problems?  
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Belgium, Finland, Germany, Lithuania, Spain, Sweden and Switzerland have experiences of 
foreign qualifications. The use of foreign qualifications in Belgium, Finland, Sweden and 
Switzerland has been successful, whereas Spain has observed problems related to limited 
technical quality of qualification dossiers for some foreign NDT vendors. Germany reports that 
the extent of technical detail being applied in the review of the qualification of the NDT system 
was uncommon for some foreign vendors. 
 
To date, Italy, France, Slovakia, the Netherlands and the UK have no experience of the use of 
qualifications from other countries.  
 
Part Three – Qualification methodology and qualification experiences 
 
Describe the practice for qualification of NDT procedures in your country. Your response could, 
for example, address questions such as: 
- Is qualification based on both technical justification and practical trials on test blocks? How 

many qualification defects are generally used for practical trials? Is the common rule to 
perform practical trials for procedure qualification under the blind condition, non-blind 
condition or combination of these? 

- Discuss the use of mathematical modelling in technical justifications. What is the situation 
with validation of the mathematical models, used for qualification purposes? 

- Discuss the qualification methodology for the NDT sizing capability. Is the qualification of 
sizing capability based on practical trials only or on combination of Technical Justification 
with measurement uncertainty analysis and practical trials? Are practical trials carried out 
under blind or non-blind conditions? 

 
In all of the reporting countries, present or planned qualification of procedures is a combination 
of technical justification and practical trials. For straightforward inspection procedures it may be 
that only a technical justification is needed to relate available evidence to the procedure, which is 
subject of the qualification. Thus, it can be said that qualification is based on technical 
justification always and practical trials as needed. 
 
Practical trials are usually performed on test blocks simulating parts of the reactor components in 
question. The size of the test block has a limiting impact on the amount of qualification defects 
that can be implanted. As a general rule, the amount of defects used for the practical 
demonstrations will depend on the degree of evidence provided by the technical justification. 
 
The common rule is to perform procedure qualifications, even for sizing, under open conditions. 
The practice in Sweden and Switzerland deviates to some extent from this rule. Sweden and 
Switzerland have found that blind trials are better suited for assessment of depth sizing capability. 
The experiences show that sizing procedures may be successful under open conditions but fail 
under blind conditions. In Switzerland, blind tests are also preferred for detection when it is 
difficult to discriminate between flaws and non-flaw indications.  
 
In Italy, qualification of depth sizing ability used to be performed under blind conditions.  
 
In the German response it is emphasised that the main objective of NDT requirements, as 
contained in the codes and standards, is reliable defect detection. The preferred regulatory 
practice for the nuclear power plants within Germany is a low tolerance on operation of 
components containing defects. In case of defects being detected which are caused by an active 
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damage mechanism repair and replacement was the usual regulatory practise. Therefore, efforts 
to qualify NDT systems for defect sizing and growth behaviour have been limited. This situation 
may change in the future in cases where residual life is rather short and repair and replacement 
may not be an attractive solution. 
 
Evaluation of sizing ability is usually performed by means of statistic analysis of the practical 
trials’ results. The use of the measurement uncertainty analysis as a part of qualification of sizing 
capability seems to be performed only on rare occasions.  
 
Mathematical modelling is in general used to support aspects of the technical justification. 
Validation of such mathematical models is one of the important concerns for the qualification 
bodies. It is also an opinion of some responders that the assessment of the mathematical models 
in terms of extent of validation, accuracy, and limitations can not be done within a particular 
qualification project but must be a subject for research and development work. 
 
Describe the practice for qualification of NDT personnel in your country. Your response could, for 
example, address questions such as: 
- Is the qualification of NDT personnel only valid for inspections executed in accordance with 

the procedure, which has been used for the qualification of the personnel under the blind 
trials? 

- If you use a different approach, please, describe your methodology for qualification of NDT 
personnel.  

 
The basic requirement for personnel working with NDT of reactor components is in all countries 
qualification in accordance with internationally recognised standards. This is a prerequisite for 
those complementary (specific) qualifications, in accordance with the common position 
document, which focus on work with a qualified NDT procedure. A key-point is that the 
personnel must be trained and work regularly with the specific procedure and equipment.  
 
As regards complementary personnel qualifications, different approaches are used: 
 
Belgium: Each NDT vendor must develop a programme for qualification of its personnel. This 
programme is audited by the licensee and then submitted for approval of the licensee. Inspection 
specialists of the Authorised Nuclear Inservice Inspector (ANII) monitor  procedure 
qualifications and inspection activities on site. The objectives from ASME Code Section XI 
(IWA-2300 + Appendix VII) are met without a strict conformity to the code requirements. Some 
practical trials are performed under blind conditions for some specific examination procedures. 
 
Finland: Requirements for complementary personnel qualification will be contained in the 
revised Regulatory Guide YVL 3.8, which is in preparation. Up to now, the specific personnel 
qualifications has only been carried out for detection in ultrasonic testing. 
 
France: Complementary personnel qualification based on practical trials is generally not required. 
However, for more complex inspection, it can be necessary to have further training on specific 
mock-ups representing real configurations. The procedure gives what kind of qualification is 
required for the NDT personnel that perform testing. If a specific training is required, the quality 
system of the contractor gives how the specific training is conducted. 
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Germany: Insufficient training for NDT personnel and severe working conditions, which could 
jeopardise human performance, are an area of concern and is addressed in a recent 
recommendation of the Reactor Safety Commission. These factors are not directly connected to 
present qualification procedures. In general, it has to be considered that due to the extensive 
replacement of piping, being manufactured using partly sensitive materials, the rate of defects 
being originated by the operation of the nuclear power plants is very low. This implies that the 
qualified personnel do not gain sufficient experience from defects being detected at in-service 
inspections. This issue has to be addressed and may require supplementary retraining actions at 
test blocks. 
 
Lithuania: Complementary personnel qualification based on practical trials is not required. For 
more specific inspections, however, extended practical training of the NDT personnel is applied. 
 
Slovakia: Complementary personnel qualification based on practical trials is planned. 
 
Spain: The requirements according to the CSN Guide GSN 10.10 on complementary 
qualifications for personnel that are working with data evaluation will be introduced after the 
current transition period. Blind trials will be required for NDT systems used for inspections were 
the targets are ”specific defects”.  
 
Sweden: Complementary personnel qualification is a general requirement. The requirement is 
applied to personnel working with data acquisition as well as personnel working with data 
evaluation. Qualification is based on blind trials and is valid for inspection according to the 
procedure that has been used during the trials. Personnel qualification can be extended to other 
inspection procedures if applicable. 
 
Switzerland: Complementary qualifications of personnel working with data evaluation have been 
included in recent qualification projects. These were performed by blind trials, and particularly in 
situations when discrimination or sizing was important. It was found advantageous to combine 
procedure and personnel qualification in one blind test. Personnel qualification can be extended 
to other inspection procedures by means of technical justification.  
 
UK: NDT personnel are qualified for the specific NDT procedure. The need for blind trials as a 
part of the qualification is decided on a case by case basis. The key point is that the personnel 
must be trained for the specific procedure and shows their competence in using the procedure. 
 
How many years is personnel qualification valid for and what is the practice for renewal of 
personnel certifications? 
 
Finland, Italy, Slovakia, Spain and Sweden report that specific personnel qualification is valid for 
the same time period as the standard (basic) personnel qualification (which is essentially five 
years), provided the personnel work regularly using the inspection procedures and equipment for 
which they have been qualified. In Finland, also annual training of the personnel using the 
procedure is a requisite. 
 
In France, the quality system of the contractor gives how long required specific training as well 
as qualifications are valid. 
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In the UK, specific personnel qualification is valid for one to five years, depending on the 
significance of the inspection.  
 
In Sweden, a detailed working procedure for the renewal of personnel qualification is under 
development. Renewal of personnel qualifications in the UK is normally based on the same basis 
as for the original qualification, unless there was some specific reason to change. In practice, the 
issue is more likely to be qualifying for the first time replacement staff rather than renewing the 
qualification of existing staff. 
 
Do you foresee any changes in the present practice for the qualification of NDT personnel?  
 
Finland, Germany, Spain and Switzerland report that the methodology for specific personnel 
qualification is under further development.  
 
No changes in the present practice are foreseen in Belgium, France, Sweden and UK.  
 
Discuss the validity and reliability of qualification test blocks with qualification defects.  
 
The validity of test blocks in terms of type, location and size of defects is commonly recognised 
to be the major issue for the practical trial aspects of qualifications. Many responding countries 
stress the need for increasing the knowledge and producing additional supporting information. 
This should include more comprehensive surveys of the characteristics of real defects observed in 
the plants and their response to used NDT methods, to guide both further development works in 
the area of defect simulation production and the assessments of technical justifications. 
 
 
Describe the procedure for establishment of the qualification defects’ true location and 
geometrical size in qualification test blocks. How large is the uncertainty? 
 
The ways to assess the qualification defects’ true location and size differs slightly between the 
answering countries. The manufacture information on defect location and size in terms of 
nominal values and manufacture tolerances is a main source of information in all of the countries. 
The trueness in that information is given by the manufacture controls, the NDT examination 
performed by manufacture, and even the experiences gained from the specific manufacturing 
technique. Reported means of independent verification by the qualification body or the inspection 
vendor are  
- mechanical measurement and replica techniques in the case of artificial defects such as 

notches 
- comprehensive NDT with advanced and accurate laboratory equipment 
- comparing practical demonstration results from different techniques and candidates 
- sectioning of trial blocks and comparison of manufacture values and true values of defect 

parameters. 
 
In Sweden, the establishment of qualification defects’ true location and size is always a 
combination of the manufacture information and the NDT examination (fingerprint) performed 
by the qualification body.  
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In the Swiss qualification projects, undue uncertainties in location and size of qualification 
defects have not been a problem so far. 
 
In the UK, several internationally well known methods have been used to implant defects in test 
blocks. This process seems very much at the empirical level at present, with differing results 
achieved using apparently the same nominal technique. 
 
What actions are taken to assure that the qualification defects are representative simulations of 
the real defects?  
 
Concerning the representative nature of the qualification defects, one has to rely on the state of 
the art in artificial flaw manufacture techniques. In Finland, some research work has been done to 
compare NDT results of crack simulations with the results of real cracks.  
 
As pointed out by Sweden and Switzerland, the assessment of the representativeness of 
simulations of real cracks can not be performed within a particular qualification project. This 
must be a subject of research and development efforts. 
 
Which defect manufacturing techniques have been used to simulate the different degradation 
mechanisms?  
 
The responding countries mention internationally well known simulation techniques such as 
electro-discharge machined notches, solidification cracks, thermal and mechanical fatigue cracks, 
mechanically tightened cracks. Finland also reports the manufacturing of stress corrosion cracks. 
 
How is it made sure in your country that the essential parameters are not violated during the 
inspections in the plants?  
 
Most of the responding countries agree that the essential parameters must be specified in the 
NDT procedure. Compliance with the procedure during inspections in the plants is a matter of 
quality assurance / quality control. At first, this should be warranted by the inspection vendor’s 
quality system.  
 
Independent supervision takes place: 
- in France, Lithuania, Slovakia and Spain by the licensee,  
- in Belgium by the Authorised Nuclear Inservice Inspector (ANII),  
- in Germany and the Netherlands by the third party inspection body, 
- in Switzerland by members of the qualification body,  
- in the UK by the licensee or third party (e.g. engineering insurance company). 
 
In Sweden, the NDT vendors are accredited laboratories and no supervising by another part is 
practised.  
 
Have the licensees in your country accepted the European qualification methodology and the 
ENIQ recommended practices as a basis for qualification activities? 
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The European qualification methodology is reported being generally accepted by the licensees in 
recent years. Belgium, Finland, Spain, Sweden and Switzerland point out that the qualification 
methodology actually applied in the country is not exclusively and at least not literally based on 
the ENIQ methodology. It is also the opinion of Switzerland and Sweden that the use of ENIQ 
recommended practices has been limited in practice because they are rather vast than specific. 
Belgium and Switzerland make also use of the Performance Demonstration according to 
Appendix VIII/PDI. 
 
The Italian licensees have not yet applied the European Qualification Methodology and the ENIQ 
recommended practices as a basis for the qualification activities. 
 
Describe, if possible, the amount of qualifications performed to date in relation to what is needed 
for accomplishment of the plants’ present inspection programmes. 
 
The majority of the responding countries find it being impossible to quantify the amount of 
qualifications left. In some of the countries, qualifications are at an early stage, and the 
qualifications performed so far encompass only a minor part of the plants’ present inspection 
programs.  
 
Belgium reports that the qualifications have been completed for the majority of the components 
to be qualified. 
 
At the end of 2001, approximately one-third part of foreseen qualifications has been performed in 
France. 
 
Germany reports that the more formalised qualifications according to the VGB qualification 
guideline will be mainly applicable to NDT systems, which are modified considerably, compared 
to the existing qualified systems. Therefore the question cannot be answered in general because 
the situation is different for each plant. 
 
Sweden expects that qualification activities would rather stay at the same level for different 
reasons: qualifications for the similar components are sometimes ordered from the different 
vendors by different utilities, qualification certificates can be cancelled when new knowledge is 
experienced, the plant inspection programmes can be changed.  
 
In Switzerland, seventeen qualification projects have been carried out so far or are in the process. 
This encompasses, however, only a minor part, since mayor qualifications have still to be done. 
 
If you have experiences from detecting of in-service induced defects with qualified NDT system, 
please describe observations made in terms of comparison between NDT results and 
metallography or other investigations.  
 
Experiences of detecting in-service defects with qualified NDT systems are reported from 
Belgium, France, the Netherlands, Sweden, Switzerland and the UK. 
 
A lot of experience has been gained in Belgium with eddy current inspection of old steam 
generators. The NDT system performance was found to depend on the vendor. 
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In France, results of detection of under-clad flaws (cold cracking) in a reactor pressure vessel 
showed good compliance with results from subsequent metallographic examinations. 
 
Stress corrosions cracks were detected in Sweden, Ringhals 4, safe-end welds during outage 
2000. The cracks were removed as boat samples and examined destructively. A comparison 
between metallography and NDT results showed that the NDT performance had been reasonably 
good: all cracks were detected and no false calls were reported. However, sizing and 
characterisation did not work as expected. This experience revealed some weaknesses in the 
methodology for qualification of sizing ability. As a result of that experience, the Swedish 
qualification body has made the improvements.  
 
In Switzerland, the only comparison made so far is a core shroud sample from a BWR that was 
destructively examined. The UT depth sizing results were in reasonable agreement with the 
results of the destructive examination (wall thickness 30 mm, ultrasonic depth 18 mm, depth by 
destructive examination 13 mm). 
 
The Netherlands report that the qualified NDT system sized in some cases known defects larger. 
 
An example in the UK is reported where a technical justification was based on a defect 
specification that was incomplete. Subsequent sectioning of plant items removed from service 
revealed this. Due to an assumption about the maximum credible defect depth through-wall, the 
inspection procedure was established to detect and size defects to a certain depth. Some defects 
were beyond this depth. Some indications associated with the defects beyond the supposed 
maximum depth were identified but were not characterised as cracking (of the three probe angles 
used only one was able to detect the deeper cracking.) Following the destructive examination of 
components removed from service and the discovery of deeper cracking, the inspection procedure 
was revised and the technical justification amended. This particular experience does not reveal 
shortcomings in the qualification process itself, but rather the input information to the process 
and then application of the inspection procedure. 
 
Part Four –Need of further development  
 
What is so far the experience in your country with regard to the effectiveness of qualifications? 
You could for example address the following points: 
- What is the pass/failure rate in qualifications?  
- Have you observed any difference between qualifications of detection-, characterisation- or 

sizing capabilities in this context?  
 
Experience from many qualifications, performed up to date in Belgium, Switzerland, Sweden and 
the UK, gives an overall positive picture of NDT effectiveness that can be achieved by 
qualifications. All countries, however, find it being difficult to view qualification in terms of 
pass/failure rate. The qualification is a process with a feedback loop, especially as a major part of 
qualifications is performed as assessments of the technical justifications and open practical trials. 
Initial problems with procedure qualification can be overcome by modifying the procedure 
during the qualification process. The qualification can consequently become an iterative process. 
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The UK points out that, in many ways, the qualification process provides a vehicle for learning 
and should not primarily be used for disqualification. 
 
However, it seems to be a common experience that successful depth sizing is more difficult to 
achieve than successful detection and discrimination. In Switzerland, a broad scatter of personnel 
performance in discrimination and depth sizing, from excellent to poor, has been observed in 
qualification exercises. 
 
Describe a typical qualification project in terms of time period 
 
It is also a common experience that a qualification project usually takes several years (not less 
than one year) of effort.  
 
Can a qualification project be started immediately when required or is it usual to have a period of 
waiting due to the lack of personnel resources at the qualification body? 
 
The availability of staff at the qualification body, as well as licensees’ poor long-term planning 
has sometimes caused delay of qualifications in Finland and Sweden. In Belgium, the problem is 
not so acute, because the vendor who has an interest to get things moving forward usually 
performs the qualification. To date, the UK has not had problems with availability of staff to 
perform qualification activities. There is no single qualification body in the UK, so availability of 
staff in one organisation is not the issue.  
 
In Switzerland, qualification projects could always be started immediately when required. 
Planning, preparation and execution of the practical demonstrations and approval of the 
inspection procedures was always achieved in good time. However, finishing the documentation 
turned out to be a resource problem. 
 
France believes that during the transition period the French utility has a tremendous work to do to 
perform all qualifications needed for the in-service inspection programs. 
  
What actions are taken or planned to be taken in your country to improve the effectiveness of 
qualifications? 
 
Most responders recognise that the effectiveness and efficiency of qualifications in terms of 
personnel efforts and costs can be improved. Applying qualifications in practice and making use 
of the lessons learnt is the most important development. Particular actions proposed to achieve 
more effective and efficient qualifications are  
- joint projects of national licensees  
- engaging more personnel capable performing qualification duties  
- establishing a complete set of detailed working procedures for qualification performance 
- reducing the burden of paperwork  
- experience exchange and closer co-operation between qualification bodies.  
The latter could also include exchange of test pieces, mutual assistance, joint projects, and the use 
of training facilities. 
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What further actions and initiatives do you believe can be taken to improve present qualification 
methodology? Your response could refer to what you, or industry, or any other actors have 
identified as the problems. 
 
There are varying opinions on the matter of further improvement of present qualification 
methodology.  
 
Belgium believes that an adequate and flexible organisation has been developed in Belgium to 
deal with the problem of inspection qualification. The policy of the Belgian licensee, fully 
endorsed by the working group, is to take advantage of all possibilities of tailoring qualifications 
to specific cases (taking into account the technological evolution) and therefore to suit the quality 
of the inspection to the safety requirements. 
 
Finland will focus on the improvement of procedures and documentation of qualification.  
 
Germany points out that future challenges may differ from the past in several ways. With the 
reductions of units being operated as well as organisational changes within the utilities it is 
difficult to judge if the present requirements regarding qualification of NDT systems are 
sufficient to maintain the necessary level of inspection reliability. The area needs an augmented 
review from the regulatory side to assure that the required level of expertise is maintained. 
 
The Netherlands give priority to gathering experience in writing technical justifications.  
 
Spain identifies as further actions to share in Europe national initiatives in order to obtain a 
feedback of practical experiences. 
 
Sweden believes that used qualification procedures should be assessed on a regularly basis to test 
their effectiveness. 
 
Switzerland suggests a widening of the qualification methodology to include effective training of 
examiners using real flaw conditions. Facilities for training and procedure development should be 
established for that reason. International collaboration should be intensified in order to promote 
the convergence in methodology, which is a prerequisite for easy mutual recognition of 
qualifications.  
 
The UK refers to a fact that qualification of inspection has a reputation for being expensive and 
time consuming and to be fraught with difficulty: for instance what happens if the inspection fails 
qualification? Perhaps qualification needs to be de-mystified so that it can come to be seen as a 
more common place tool. It is also an opinion of the regulator in the UK that the qualification 
activity in many ways provides a vehicle for learning during the process of evolving the 
inspection process. It is perhaps least helpful to view qualification in terms of a pass/fail process. 
 
Please describe briefly research &  development activities in the area of NDT qualification in your 
country. Do you believe it would be of advantage to co-ordinate the R&D activities? 
 
Finnish and Swedish regulators sponsor development and validation of modelling programs. 
Another research area sponsored by the Swedish regulator is human performance in NDT. In 
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Spain, a pilot qualification project includes a number of development and research activities, for 
example a study of essential parameters. Research activities in France include UT inspection of 
austenitic welds, validation and use of mathematical modelling, contribution of new UT 
transducers. 
 
The UK makes the interesting suggestion to share NDT inspection information in the same sort of 
way as plant event information in order to assess where weaknesses in the inspection processes 
might lie. 
 
It is generally believed that the co-ordination of research and development activities would be 
advantageous. These activities could include:  
- Developing of detailed working procedures for qualification performance and handbooks of 

evidence. Such procedures and handbooks should include the clearly defined criteria against 
which to assess NDT performance.  

- Study of the characteristics of in-service cracks to aid proposals for manufacturing techniques 
for simulated cracks for implanting in test blocks. The reproducibility aspects of 
manufactured simulated cracks should be included in such a study. 

- Development, validation, and use of mathematical modelling 
- Normalisation work to facilitate the mutual recognition of qualifications. 
- Development of tools for an active project management and realistic planning to avoid delays 

in qualification projects. 
 
 
 


