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ABSTRACT

The European Network for Inspection Qualification (ENIQ) groups the major part of the nuclear
power plant operators in the European Union (and Switzerland). The main objective of ENIQ is
to co-ordinate and manage at European level expertise and resources for the qualification of NDE
inspection systems, primarily for nuclear components. In this paper the main activities,
organisation and actual status of ENIQ are discussed.

BACKGROUND

One of the main conclusions of the Programme for the Inspection of Steel Components (PISC) is
that there is a need to show that inspection systems (equipment, procedure and personnel) are fit
for purpose and meet the required in-service objectives [1-5]. The first major formal requirements
for performance demonstration were in the UK for the Sizewell B PWR [6]. Then followed the
IGSCC programme in the USA. Subsequently, as a result of the requirements for performance
demonstration introduced for the first time in 1989 in the ASME code the performance
demonstration initiative (PDI) was launched by the nuclear plant operators in the USA. In Europe
(European Union and Switzerland) it was decided in 1992 to set up the European Network for
Inspection qualification (ENIQ). It was recognised that the issue of inspection qualification
required quite important resources. Therefore it seemed appropriate to set up a network in which
the available resources and expertise available could be managed at European level. It was also
recognised that a harmonisation in the field of codes and standards for inspection qualification
would represent important advantages for all parties involved. The availability of expertise,
technical know-how, hardware and infrastructure from different specialised national institutions,
managed in one organisation such as this European network, could indeed bring benefits to the
industry in general.

The harmonisation of the national approaches towards a common European attitude towards
inspection qualification can be stimulated by an effective management of available resources
through ENIQ.

OBJECTIVES OF THE NETWORK

The main objectives of ENIQ can be summarised as follows:

• to co-ordinate and to manage at European level expertise and resources for the assessment and
qualification of NDE inspection techniques and procedures primarily for nuclear components

• to develop qualification schemes, both general and specific to components
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• to works towards a harmonisation of codes and standards at European level in the field of
inspection qualification

• to set up a co-ordinated EU approach for ISI qualification in view of establishing an industrial
co-operation between the EU, and Central and Eastern Europe and Russia

• to study RBI concepts and possible consequences for inspection qualification

NECESSARY LIMITATIONS AND INDUSTRIAL FRAMEWORK

The network does not propose inspection services and does not consider itself as a technical group
for the elaboration and writing of codes and standards. The industrial framework, presently
considered, is primarily that of the nuclear industry, where most of the expertise already exists.
However, heavy duty non-nuclear industrial structures and components, having potential major
safety and economic impacts and which in principle could be handled in the same way as nuclear
components, can be included.

ORGANISATION AND MEMBERSHIP

The organisation of the network is very similar to that of the successful programme PISC. A
Steering Committee decides on priorities and gives guidance. The Joint Research Centre (JRC) of
Petten fulfils the role of Operating Agent (OA), Reference Laboratory (RL) and Referee Group
(RG). If required the RL can be assisted by national laboratories of excellence. The Referee
Group consists of staff members of the Operating Agent and treats all confidential matters. The
Network Manager, a staff member of the OA, takes care of the daily management of the network
and reports to the Steering Committee. The Senior Advisory Group (SAG) gives guidance to all
networks operated by JRC Petten.

The core of the network consists of the nuclear plant operators of the EU countries (and
Switzerland). In addition to the utilities, who provide the voting members on the ENIQ Steering
Committee, there is also participation by other organisations with relevant expertise: plant
manufacturers, engineering companies, service vendors and research and development institutions.
The Chairman and Vice-Chairman of the Steering Committee are elected for a period of two years.
Furthermore there is also the active participation and support of DG XI (Directorate -General for
Environment, Directorate Nuclear safety and Civil Protection, Safety of Nuclear Installations) and
DG XVII (Directorate-General for Energy, Directorate Industry and Markets: Non-Fossil Energy,
Nuclear Energy).

Interaction of the network with the European regulatory bodies is achieved through the presence of
an observer of the European task force of regulators at the Steering Committee meetings.
Furthermore this task force follows very closely the pilot study as observers.

A number of tasks with well defined objectives, approved by the Steering Committee, are executed
with the technical and scientific support of the Reference Laboratory (RL). For each Task Group a
Task Chairman is appointed. The Task Group Chairman, together with the OA, takes care of the
daily management of the Task Group and reports also to the Steering Committee. The organisation
scheme of the network is given in Figure 1.

The contractual aspects of the network are covered by a club type agreement which binds the
European partners together. Institutions of non-EU countries can be invited to participate in the
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task groups depending on the decision of the Steering Committee to be taken at unanimity Such a
participation will be formalised by a case by case collaborative agreement for the task. The
Nuclear Research Institute of Rez in the Czech Republic is for example an observer on Task Group
2.2.
The club type agreement defines the organisation, the roles and duties of each member and the
general financial aspects. These can be summarised as follows:

• each member bears his own expenses

• contribution to the tasks is mainly in kind

• compensation of non-contribution in kind and particular aspects of the tasks may require a
limited cash flow between the members

• if required, funds will be sought for the network and more especially for the tasks from several
sources (e.g. EC programmes, national programmes, regulators, industry, etc.).

TASKS AND ACTIONS

The ENIQ tasks have been subdivided in 4 groups.

GROUP 1 OF TASKS: GATHERING OF INFORMATION

The first group of tasks deals with gathering of information, which can be of interest for inspection
qualification. Following priorities were established by the Steering Committee

1.1 Study of the correlation between real and realistic flaws
1.2 To draw up an inventory at European level of assemblies and blocks available for inspection

qualification
1.3 Application of human factors to inspection qualification
1.4 Reliability study
1.5 Structural integrity significance of flaws

The correlation from an NDT point of view between real and artificial defects is of course very
important for inspection qualification [6]. The availability of a data bank of test pieces for
inspection qualification would be an important step in order to set up a management scheme at
European level of available resources and expertise. The reliability study is a heritage of PISC HI
Action 4 on austenitic steel testing. The task on structural integrity significance of defects was
considered as important because these data are in general used as a basis to determine the
objectives to be reached by the in-service inspections. Consequently, they have an important
influence of the size distribution of the defects in the qualification test pieces. All round robin
trials conducted in the framework of the PISC programme have clearly shown that the issue of
human factors was one of the key factors determining the performance of inspection teams [1-5].

GROUP 2: DEVELOPMENT OF QUALIFICATION SCHEMES

The information gathered within the first group can be used for the second group of tasks where
qualification schemes are studied. Two tasks have been given priority:
2.1 Qualification of in-service procedures
2.2 Development of qualification procedures for specific reactor components

Task 2.1 deals with studying general qualification schemes for ISI procedures. It was supported
financially by DG XI of the EC.
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It is in the framework of Task 2.2 that the ENIQ pilot study [8] is conducted. The objectives of the
ENIQ pilot study are:
• to apply the general principles of the European methodology to a specific component in order

to explore ways how to apply them
• to verify the validity of the principles of the European methodology

The pilot study is conducted in the framework of Task Group 2.2, development of qualification
approaches for specific reactor components, with as Chairman J. Whittle. It should be stressed
that the pilot study is not an industrial qualification exercise. The main parties involved in
inspection qualification are: the plant operator, the regulatory body, the qualification body and the
inspection vendor. The roles of each of these parties are played by several sub-groups formed
within ENIQ. JRC Petten, as Reference Laboratory of the network, is heavily involved in all of
these sub-groups, especially the ones which are playing the role of inspection vendor and
qualification body.

The example chosen for the ENIQ pilot study is the qualification of an inspection of austenitic pipe
to pipe and pipe to elbow welds. All aspects of the inspection are qualified. The procedure and
equipment qualification involve open trials on test pieces containing defects while that of the
personnel is done through blind trials. In addition to practical trials, qualification involves also the
production of a technical justification as required by the methodology document.

The inspection which is qualified is an automated one involving a scanner and digital flaw detector.
The inspection procedure was produced specially for this exercise and is tailored to the particular
requirements of this inspection.

Qualification involves a combination of satisfactory practical trial results and a convincing
technical justification. If qualification reveals shortcomings in any aspect of the inspection,
modifications will be made and the qualification will be repeated.

Once the inspection has been qualified, it will be applied to a number of "real" components, some
containing defects removed from operating reactors and others containing simulated defects but
welded using the same materials and procedure as the qualification test pieces. The results obtained
will be compared in detail to those in the first qualification part of the pilot study. From this
comparison, conclusions will be drawn about the value of qualification in providing confidence in
the inspection.

It should be stressed that the pilot study is not an industrial qualification exercise. The main parties
involved in inspection qualification are: the plant operator, the regulatory body, the qualification
body and the inspection vendor. The roles of each of these parties are played by several sub-
groups formed within ENIQ. JRC Petten, as Reference Laboratory of the network, is heavily
involved in all of these sub-groups, especially the ones which are playing the role of inspection
vendor and qualification body.

The example chosen for the ENIQ pilot study is the qualification of an inspection of austenitic pipe
to pipe and pipe to elbow welds. All aspects of the inspection are qualified. The procedure and
equipment qualification involve open trials on test pieces containing defects while that of the
personnel is done through blind trials. In addition to practical trials, qualification involves also the
production of a technical justification as required by the methodology document.
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The inspection which is qualified is an automated one involving a scanner and digital flaw detector.
The inspection procedure was produced specially for this exercise and is tailored to the particular
requirements of this inspection.

Qualification involves a combination of satisfactory practical trial results and a convincing
technical justification. If qualification reveals shortcomings in any aspect of the inspection,
modifications will be made and the qualification will be repeated until a satisfactory inspection is
achieved.

Once the inspection has been qualified, it will be applied to a number of "real" components, some
containing defects removed from operating reactors and others containing simulated defects but
welded using the same materials and procedure as the qualification test pieces. The results obtained
will be compared in detail to those in the first qualification part of the pilot study. From this
comparison, conclusions will be drawn about the value of qualification in providing confidence in
the inspection.

The status of the pilot study at the beginning of July 1997 is as follows:
• open trials:

=> data acquisition and data analysis finished
=> inspection results assessed
=> inspection procedure "qualified" for blind trials

• blind trials (personnel qualification)
=> data acquisition finished
=>data analysis by inspectors to be done (September 1997)
=> assessment of inspection results to be done (October 1997)

• 1SI set of ISI specimens (similar to qualification test pieces)
=> end of inspection expected for October-November 1997

• 2nd set of ISI specimens (different from qualification test pieces)
=> weld crown of 9 test pieces was ground by Forsmarks NPP
=> inspection planned in November-December 1997

• final reports on pilot study (not including destructive examination): expected for January-
February 1998

• final reports on pilot study including destructive examination: will depend on available
resources

Despite the fact that the pilot study is not finished yet there are already a number of lessons learned
from the pilot study. These are:
• the importance of providing all necessary information required to conduct the inspection

qualification prior to its start; this may seem self-evident but it was found out that this is an
extremely important issue which in many cases is not done sufficiently

• the importance to separate the inspection procedure/equipment qualification from the
complementary personnel qualification which allows to identify exactly where the weaknesses
lie

• the role and function of the technical justification
• how to handle the issue of influential/essential/fixed parameters
• the advantages open trials represent with respect to blind trials :

a) the possibility to assess in a much better way the capabilities of the inspection system
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b) reduced costs with respect to blind test pieces in view of maintaining the confidentiality of
test pieces used for blind trials (requiring for example a large number of blind test pieces if
many inspection teams have to be qualified)

• the fact that a technical justification for austeniu'c welds is inherently weaker than that for
ferritic welds due to the variability of the structure of the material obliging to rely more on test
piece trials

• the importance of the similarity between the structure of the qualification test pieces and that of
the actual component especially for austenitic components

GROUP 3: APPLICATIONS

The third group of tasks is dealing with application of what was acquired within the two other
groups of tasks. The priorities as determined by the Steering Committee are as follows:

3.1 to develop a management scheme at European level of resources available for inspection
qualification

3.2 to develop accreditation criteria
3.3 to co-operate with Russia in view of developing qualification schemes
3.4 to report on co-operation with Russia (hardware installation)
3.5 to report on co-operation with Eastern and Central Europe

Task 3.1 and 3.2 are actions which are conducted with long term objectives.

The issue of inspection qualification is considered as an important topic for the'countries of Central
and Eastern Europe, operating W E R plants . All safety analyses of W E R and RBMK reactors
carried out by Western and Eastern European expert groups have assigned a very high priority to
the assurance of the integrity of certain components of the primary circuit. An important input to
the provisions of such assurance comes from periodic NDE. The importance of NDE was reflected
in the assistance programmes funded by Western donor countries and organisations. The
important role which is played by NDE makes it essential that ISI projects for RBMK and W E R
reactors are carried out in a consistent way in agreement with an overall strategy.

Within the framework of tasks 3.3, 3.4 and 3.5 contacts are established with Central and Eastern
European countries (CEEC), Russia and Ukraine. These contacts are co-ordinated through the
European Non-Destructive Evaluation Forum (ENDEF), an expert group managed by DG XVII of
the EC with the support of JRC Petten. This group serves as an information platform in order to
assist in the co-ordination of non-destructive examination (NDE) related activities of EU industrial
actors in the CEEC, Russia and Ukraine. The main objective of ENDEF is to set up a co-
ordinated European approach for ISI in view of establishing an industrial co-operation between the
EU and these countries in the field of ISI. ENDEF helps in sharing views and experiences of the
European industry in order to better co-ordinate and define existing and future bilateral and
multilateral co-operation programmes in the CEEC and NIS, respecting thereby the rules for
confidentiality. ENDEF is also working in close co-operation with existing groups of the EC
active in this field.

The ENDEF group has written as strategy document for the implementation of an ISI qualification
system in the CEEC and NIS. In this document the major steps involved in the implementation of
such a system are discussed and explained in detail. A lot of the experience gained through the
different phases of the PISC programme and ENIQ was used to write this strategy paper.
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Several meetings have been organised in the last 2 years with the participation of all main
industrial actors, who are active in this field, both from the EU side and the CEEC, Russian and
Ukrainian side. The main purpose of these meetings was to have an exchange of information on
the activities of ENDEF, the strategy document written by ENDEF and on the activities of ENIQ
in the field of inspection qualification. This is seen as a first step in order to meet the objectives of
ENDEF.

All these activities are part of a general framework for industrial co-operation in the nuclear sector
between the EU and CEEC and Russia which DG XVII is promoting.

GROUP 4: RISK BASED INSPECTION

The Steering Committee of ENIQ agreed to set up a Task Group on Risk Based Inspection at its
meeting in April 1996 in Madrid. The Task Group met for the first time in Petten end of June of
this year. The general objective of this task group is to study aspects of ISI or any other
surveillance method in view of both a more selective application and optimisation in order to
reduce the inspection efforts whilst at the same time increasing the ISI effectiveness. Actions have
been decided for gathering and transfer of information on the different aspects of risk based
inspection and, possibly at a later stage, writing of a " European methodology" document on RBI.
The organisational framework of this task group is determined by the ENIQ agreement:
• utility driven
• linked to ENIQ but might evolve into a separate network
• narrow contact/co-operation with the regulators welcomed
• European core

R. Chapman from Rolls Royce and Associates was nominated as chairman of this Task Group. S.
Crutzen will act as co-chairman of the Task Group.

EUROPEAN METHODOLOGY FOR QUALIFICATION OF NON-DESTRUCTIVE TESTS

STATUS OF THE EUROPEAN METHODOLOGY FOR QUALIFICATIONS OF NON-
DESTRUCTIVE TESTS

One of the major achievements of ENIQ has been the approval of the European Methodology for
qualification of non-destructive tests.

The first issue of this document was initiated by the PISC III Action 8 Group, dealing with
support for codes and standards. It was further developed and finalised by ENIQ. The first issue
was approved by the Steering Committee of ENIQ at its meeting of 15 March 1995 in Petten and
was published as ENIQ Report 1[9]. This document was the first to be published in Europe on this
issue and contained a number of innovative proposals such as the use of technical justification, the
separation between procedure/equipment and personnel qualification and the use of non-blind trials
for procedure and equipment qualification.

The European regulators have issued in April 1996 a common position document on qualification
of NDT systems for pre- and in-service inspection of light water reactor components [10]. This
official report of the Nuclear Regulator Working Group (NRWG), sponsored by DG XI, considers
also the essential elements of the European Methodology and is, in general, in good agreement
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with the European Methodology. This means that in Europe there is a remarkable consensus of
opinion between the major parties involved on the general principles of inspection qualification
[11].

Since the first issue of the EQMD the issue of inspection qualification has also been discussed
widely both at national and international level and some evolution in thinking has occurred.

The Steering Committee of ENIQ has decided to conduct a pilot study to explore ways of how to
apply the European methodology for inspection qualification to a specific component. Already
now there are a number of important lessons learned from this pilot study. All this has led the
Steering Committee of ENIQ to issue a second version of the European methodology [12]

Many EU countries [13] are already implementing the general principles of the European
methodology in their national qualification programmes. Furthermore the International Atomic
Energy Agency is preparing guidelines for inspection qualification for W E R operating countries.
These IAEA guidelines take into account the European methodology, as proposed by ENIQ. This
is very important because inspection qualification is considered as one of the important tools to
improve the safety of nuclear power plants in Eastern Europe. That is why, as already mentioned
before, ENIQ is having regular contacts with relevant institutions from Eastern Europe in order to
exchange information.

BASIC PRINCIPLES OF THE EUROPEAN METHODOLOGY FOR QUALIFICATION OF
NDT

ENIQ provides a framework for qualification setting out the principles which should apply. The
detailed arrangements must be developed separately by each country. That is why the
methodology is intended to be flexible so that different countries can use it to develop
qualifications which are consistent throughout Europe but which also meet their different national
legal, regulatory and technical requirements.

Qualification of a non-destructive test may require assessment of any inspection system, composed
of any combination of inspection procedure, equipment and personnel. This qualification or
assessment can be considered as the sum of the following items:

i) Practical assessment (blind or non-blind) conducted on simplified or representative test
pieces resembling the component to be inspected.

ii) Technical justification, which involves assembling all evidence on the effectiveness of the
test including previous experience of its application, laboratory studies, mathematical
modelling, physical reasoning and so on.

The appropriate mix of the above sources of evidence must be judged separately for each particular
case, although the use of technical justification is highly recommended.
Practical reasons limit the number of test pieces that can be used for inspection qualification.
Therefore, test piece trials can only provide limited information on the performance of an
inspection system. The purpose of the technical justification is:

a) to overcome these limitations by citing all the evidence which supports an assessment of the
capability of the inspection system to perform to the required level; it follows that a better
defined confidence in the inspection is provided
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b) to complement and to generalise any practical trials results by demonstrating that the results
obtained on the specific defects in the test pieces would equally well have been obtained for
any other of the possible defects

c) to provide a sound technical basis for designing efficient test piece trials
d) to provide a technical basis for the selection of the essential parameters of the inspection

system and their valid range
Equipment and procedures can be qualified open trials implying that those applying the inspection
know the defects in the test pieces. The complementary qualification of personnel, if required,
must be carried out by blind trials in which those applying the inspection have no knowledge of the
defects.

All information related to the whole process of inspection qualification should be compiled in a
dossier which should contain at least the following:

• input information, to be provided prior to the start of inspection qualification:
* details of component(s) to be inspected
* defect situation and details of the defects to be detected and/or sized
* in-service inspection performance to be achieved
* full details on the inspection system to be used (inspection procedure, equipment and

personnel

• qualification procedure (conduct of qualification):
* objectives of the inspection qualification
* qualification rigour/level
* technical justification
* way the technical justification and NDT procedure will be assessed
* details on how the practical trials will be conducted (blind and open)
* way the results of the qualification will be evaluated

• conclusion(s) of the qualification
* results of all assessments and practical trials, including range of essential variables for

which the qualification is valid

• if necessary, updating of the qualification dossier, taking into account feedback from site
experience

In the European methodology an important role is attributed to the qualification body for the
practical implementation. The qualification body should be sufficiently expert and should be
independent from commercial and operational considerations. The need for the qualification body
to be separate from the plant owner is a matter to be determined by the plant owner and the
regulatory body if qualification is carried out as a result of regulatory requirements.

CONCLUSIONS

It can be concluded that ENIQ has already contributed significantly to the harmonisation and
standardisation of inspection qualification rules in the EU. There is general consensus of opinion
on the general principles for inspection qualification not only between the different utilities but also
with the regulatory bodies. It is clear that differences will arise as the principles in the
methodology will be implemented in practice but an agreement on these principles is at his stage a
major step forward. Furthermore, many countries are starting to implement these general
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principles in their national qualification programmes. The contacts with Eastern and Central
Europe and Russia have shown that mere is a real interest in these countries in the approach of
ENIQ, which will hopefully lead to further collaborations in this field.
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