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ABSTRACT 

The European Network for Inspection Qualification (ENIQ) methodology is now well established in most 
western European countries and is beginning to be introduced into eastern Europe. Various workshops and pilot 
studies have been undertaken with the aim of transferring the knowledge and experience of applying the ENIQ 
methodology from western Europe to the various nuclear inspectorates, utilities and technical support 
organisations (TSOs) in various eastern European countries. 

This paper describes a PHARE-funded project which has the aim of supporting the Lithuanian State Nuclear 
Power Safety Inspectorate (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 (INPP), 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, national regulatory guidelines have been proposed for the application of the ENIQ methodology in 
Lithuania. 

Keywords: Nuclear power plant, inspection, inspection qualification, regulatory guidelines, ENIQ, 
Lithuania. 

1 INTRODUCTION 
It is now widely accepted that the non-destructive testing (NDT) systems used for safety critical inspections on 
nuclear plant must be qualified. The term ‘NDT system’ here embraces all parts of the inspection which can 
influence the outcome and the quality of the inspection – the equipment, the procedure and the personnel. And 
the term ‘qualification’ describes a systematic assessment of an NDT system to ensure that it is capable of 
achieving  the required performance under real inspection conditions. 

The most straightforward way of qualifying an NDT system is to deploy it on a test assembly containing 
artificial defects which represent those expected or postulated in the real component. While this has the merit of 
simplicity, there are practical limitations and difficulties: 

• Test assemblies may be expensive, particularly for complex geometries such as nozzle welds. 

• A large number of test assemblies may be needed to cover the range of defect parameters encountered 
in real situations – location, size, orientation, morphology, etc. 

• The test assembly approach can be inflexible if the defect description changes, or if it is necessary to 
modify the NDT system. 

These limitations and difficulties can be mitigated if the practical tests are supported by reasoned arguments 
which demonstrate that the performance of the inspection on defects in the test assembly is at least representative 
of the worst case which can be encountered in the real situation. 
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In the European approach to inspection qualification, these reasoned arguments are set out in a ‘technical 
justification’. This approach, then termed ‘inspection validation’, was developed in the United Kingdom during 
the construction of the Sizewell B pressurised water reactor, the inspections for which were subjected to a very 
high level of technical and public scrutiny. The approach, now termed ‘inspection qualification’, was taken up 
by European utilities operating within the framework of the ‘European Network for Inspection Qualification’ or 
‘ENIQ’. 

Lithuania is a small country but it is home to two of the largest civil nuclear power reactors in the world – the 
RMBK-1500 units at Ignalina nuclear power plant (INPP). The nuclear safety of this plant is overseen by the 
State Nuclear Power Safety Inspectorate (VATESI). With its entry into the European Union, Lithuania is 
actively seeking harmonisation with European approaches and standards in a wide number of areas. VATESI has 
the intention that, where appropriate, inspections of components at INPP will be qualified following the ENIQ 
methodology. This process has been supported by two European PHARE-funded projects, LI 98.06.01 and LI 
01.18.03. This paper describes the main features of the work and summarises the current situation regarding 
inspection qualification in Lithuania. 

2 ELEMENTS OF THE ENIQ METHODOLOGY 
It is not proposed to describe the ENIQ methodology in detail here. Full details are available in the ENIQ 
document (ENIQ, 1997) and in many conference papers (for example, Waites and Bièth, 2001). A recent report 
from the European Nuclear Regulators Working Group (NRWG, 2003) also provides a useful summary of the 
state of inspection qualification throughout Europe. The main principles of the ENIQ methodology are briefly 
summarised below.  

Qualification is defined as “the systematic assessment, by all those methods that are needed to provide reliable 
confirmation, of an NDT system to ensure that it is capable of achieving the required performance under real 
inspection conditions”. It can be considered as the sum of (a) practical assessment conducted on test pieces 
representing the component to be inspected and (b) a technical justification, which involves assembling all 
evidence on the effectiveness of the test, including previous experience, laboratory studies, mathematical 
modelling, physical reasoning, and so on. The qualification covers the NDT procedure, the equipment and the 
personnel. 

A key feature in the ENIQ methodology is the need to define the input information which includes the 
qualification objectives, the description of the component and the defects of interest and, most importantly, the 
inspection performance (in terms of detection, sizing and location) which are to be achieved. The methodology 
defines the way in which the qualification is conducted, including the need to prepare a qualification procedure 
and to set up a qualification dossier containing all the information relevant to the qualification, in a form suitable 
for audit if required.  

The methodology defines the responsibilities of the various parties involved, including the plant operator, the 
regulatory body and the vendor of inspection services. In particular, it requires the setting up of a qualification 
body which is responsible for managing the qualification, including preparing the qualification procedure, 
reviewing documents, invigilating practical trials, assessing results and, finally, issuing a qualification certificate 
if the qualification is successful. 

It is important to note that the ENIQ methodology provides general guidelines on how inspection qualification 
should be carried out. 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. 

3 THE SITUATION IN LITHUANIA 
As noted above, the only nuclear plant in Lithuania comprises the two RMBK-1500 units at INPP. The RBMK 
(Reaktor Bolshoi Moshchnosty Kanalny, or channelised large power reactor) design is a graphite moderated, 
light water cooled, pressure tube reactor. 

Many of the inspections carried out at INPP already reflect European practice, with equipment and procedures 
provided under European funding by companies such as Westinghouse Atom TRC AB. INPP themselves now 
have a strong NDT capability, with around 20 of their own staff qualified to Level 2 in various methods, 10 of 
them in ultrasonics. 

The Lithuanian State Nuclear Power Safety Inspectorate (VATESI), working in co-operation with the Ministry 
of Environment and the Ministry of Health, exercises the regulatory control of INPP. INPP is unique among the 
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RBMK type reactors in the scope and comprehensiveness of international studies that have been conducted to 
verify its design parameters and to analyse its level of risk and VATESI has been an integral part of the 
organisation of these studies. 

VATESI is helped in its work by Technical Support Organisations (TSOs) and the Kaunas University of 
Technology (KTU) Ultrasound Institute acts as TSO in the area of NDT, reviewing procedures and providing 
technical advice. In addition, KTU have produced a number of inspection devices for use at INPP. 

Kažys (2001) and Saburov et al (2001) have provided reviews of the NDT scene in Lithuania and of the NDT 
activity at INPP. 

As was noted above, the ENIQ approach is flexible and needs to be incorporated into the legal, regulatory and 
technical framework of each country. One of the major objectives of this work was to assist VATESI in 
producing regulatory guidelines for implementing the ENIQ methodology in Lithuania. 

4 THIS PROJECT 
This project was carried out in two phases, both with European Union PHARE funding. Two experts from the 
UK, Dr R Shipp (Firecrest Consulting Ltd) and Dr G A Georgiou (Jacobi Consulting Ltd), worked through the 
company RISKAUDIT to provide an introduction to the ENIQ methodology, supported by practical workshops, 
visits to UK organisations involved in inspection qualification, and a pilot study on a component at INPP. 

There was extensive participation from the Lithuanian organisations – VATESI, KTU and INPP. In order to 
maximise the extent of technology transfer, the European experts ensured that all the workshops were interactive, 
with the maximum involvement of the Lithuanian participants. The main participation came in the pilot study, 
described in more detail in the following section. 

5 THE PILOT STUDY 
The first phase of the project included a pilot study based on inspections currently carried out at INPP to detect 
inter-granular stress corrosion cracking (IGSCC) at the bore in the heat affected zone of welds of 325mm 
diameter austenitic pipework. This is a problem common to all RMBK reactors although it appears less serious 
at INPP, possibly because of the newer design and construction of these reactors. 

It was accepted that it would not be possible to carry out a formal ENIQ qualification of the IGSCC inspection 
within the budget and time limits of the project. However, it was decided to undertake all of the elements of such 
a qualification in order to provide the maximum amount of experience. The key points from this exercise are 
discussed below. 

5.1 Qualification body 
In the ENIQ methodology, the overall process of qualification is managed by the qualification body. There is a 
requirement for the qualification body to be independent of commercial or operational considerations but 
flexibility is allowed in the constitution and method of working of the body. The qualification body has the 
following responsibilities: 

• Preparation of the proposed qualification approach; 

• Assessment of the NDT procedure and technical justification; 

• Preparation of a detailed qualification procedure; 

• Identification or design of test pieces and their fabrication; 

• Management of practical trials and assessment of the results; 

• Assembling a qualification dossier containing all information relevant to the qualification; 

• Issuing qualification certificates. 

In this pilot study, the qualification body was composed of one of the European experts and representatives from 
VATESI and KTU.  

5.2 Input information 
The input information for this pilot study was developed based on ENIQ Recommended Practice 1 (ENIQ, 1998). 
This document defines ‘influential parameters’ as those which could potentially influence the outcome of an 

4023                                 Copyright © 2005 by SMiRT 18 



inspection and ‘essential parameters’ as those which really do affect a particular inspection. The document 
divides the parameters into three groups: 

• An input group, defined by the particular inspection problem. These would be the parameters that must 
be identified when an inspection problem is first presented. 

• A procedure group, which includes those parameters chosen to ensure that the NDT to be used is 
matched to the component and defects to be sought. In the case of this pilot study, these had already 
been determined. 

• An equipment group, defining the equipment to be used in the inspection. Again, these had already been 
determined for this pilot study. 

The ENIQ recommended practice includes an example checklist for an automated ultrasonic inspection and this 
was prepared as a table, which was filled in during a workshop session in which the relevance and effect of each 
parameter was discussed. 

5.3 Technical justification 
The first draft of a technical justification was produced by one of the European experts and was then developed 
by L Mažeika of KTU, although again all participants contributed. The use of a technical justification is highly 
recommended in the ENIQ methodology and, as noted earlier, it can be used to minimise or even avoid the need 
for expensive test pieces. It also allows credit to be taken for experimental results and experience from other 
qualifications.  

In the technical justification the tables of influential parameters produced as ‘input information’ were discussed 
and the ‘essential parameters’ identified. 

5.4 Inspection procedure 
The procedure used at INPP for IGSCC inspection was developed by Westinghouse Atom TRC AB. It employs 
a motorised scanner controlled by an R/D Tech Tomsocan® system, with the data being analysed by R/D Tech 
Tomoview® software. A copy of the procedure was made available for review although, being confidential, 
details cannot be discussed outside this project. This review was carried out in a workshop session to ensure that 
all participants were able to contribute and to share in the conclusions. 

Time constraints in the first phases of the project limited the extent of the procedure review for the pilot study. In 
the second phase of the project, the procedure was reviewed in more detail and a revised version was produced. 

The second phase of the project also included the procurement of a copy of the Tomoview® data analysis 
software for VATESI. This will assist VATESI in analysing inspection data from INPP. 

5.5 Practical trial 
The ENIQ methodology identifies two types of practical trial: 

• An open trial, where the participants are aware of the defect content of the test piece. Such trials are 
commonly used to qualify the procedure and equipment; 

• A blind trial, where defect content of the test pieces is kept secret from the participants. These trials are 
used to qualify individual operators and are usually necessary only where the result of an inspection 
depends critically on the skill of the operators. 

Restrictions on time and budget in the pilot study meant that it was only possible to carry out an open trial, using 
an existing test piece containing a series of electro-discharge machined (EDM) notches. This trial was carried 
out at INPP during one of the workshops. The qualification body had prepared a checklist of items to be checked, 
based on the procedure, and had identified the criteria for success in the trial. INPP operators carried out the 
inspection on the test piece under the invigilation of the qualification body members and witnessed by all the 
other participants in the project. The equipment was set up and calibrated, and the data collected from the test 
piece. This data was then analysed to demonstrate the detection and sizing of the various EDM notches. Within 
the limits placed on it, it was agreed that the trial was successful. 

6 REGULATORY GUIDELINES 
One of the strengths of the ENIQ methodology lies in its flexibility, allowing it to be used in a wide variety of 
situations. The document states that “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 
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national legal, regulatory and technical requirements”. In most cases this will mean that regulatory bodies will 
want to develop agreed codes, standards or guidelines to identify how the ENIQ methodology is to be applied in 
a particular country or industrial sector. 

For Lithuania, VATESI intend to produce regulatory guidelines for the application of the ENIQ methodology to 
inspections at INPP and one of the aims of this project was to build up experience to assist in the production of 
such guidelines. The first phase of the project produced a report giving recommendations for the guidelines and 
identifying areas where further work was needed. 

In the second phase of the project, a guidelines document was produced in the format specified by VATESI. This 
sets out the objectives of inspection qualification, the areas of application and the responsibilities of the various 
organisations. The document then sets out detailed requirements for: 

• Technical specification; 

• Qualification body; 

• Qualification procedure; 

• Inspection procedure; 

• Technical justification; 

• Practical trials; 

• Conclusion of the qualification. 

Appendices provide further guidance on these aspects including, for example, a model qualification procedure 
and checklists for the preparation and assessment of the inspection procedure and technical justification. 

7 CONCLUSIONS 
This project had a good foundation, in that VATESI is a well-established strong nuclear regulator, with good 
technical and personal links to INPP, and also that INPP has competent inspection staff who were already using 
techniques which reflect good European practice. In addition, VATESI has technical support for in-service 
inspection from the Ultrasound Institute at Kaunas University of Technology. Building on that sound basis, the 
project has now brought Lithuania to the point where inspections at INPP can be qualified routinely according to 
the ENIQ methodology. 
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