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1. INTRODUCTION 
 
This final report describes the management, technical activities and results of the Euratom 
specific support action Gap Analysis for Long Term Inspection Needs of Nuclear Plant 
(GAIN).  It includes the plan for using and disseminating knowledge. 
 
The GAIN project was coordinated by Mitsui Babcock (UK). The consortium partners were in 
addition the EC Joint Research Centre (Institute for Energy) and NRI Rez (Czech Republic). 
Project duration was 26 months, starting in September 2004 and ending in October 2006. 
 
 
2. BACKGROUND AND OVERVIEW OF WORK SCOPE 
 
Inspection by non-destructive testing (NDT) and continuous monitoring plays an important 
role in assuring the continued safe and economic operation of nuclear plant. The inspection 
methods themselves (underlying technology) and the way they are applied continue to evolve 
due to a variety of reasons: 
 
− Changing inspection needs (and licensing requirements) as plant ages 
− Emergence of new inspection technologies and strategies 
− New challenges associated with decommissioning and waste storage. 
 
Development of new inspection technologies and strategies is undertaken through a wide va-
riety of fragmented routes including in-house, single-party contracts, national programmes 
and international collaborative programmes. This leads to duplication of efforts, inefficient 
use of resources, and lack of awareness of results. 
 
The objectives of the project were to identify the medium- to long-term inspection needs of 
nuclear plant, identify where these could be met by recent/current research and technological 
development work (including EC programmes), and perform a gap analysis which would at-
tempt to direct future EC research and technological development (RTD) activities and other 
initiatives. 
 
The work packages which comprised the project were as follows: 
 
WP1.   Establish a database of appropriate contacts within nuclear utilities and regulators, as 

well as organisations responsible for reprocessing, decommissioning etc. 
WP2.   Prepare a questionnaire to establish the views of the above organisations on me-

dium/long-term research and technological development requirements related to in-
spection, as well as training needs/access to unique infrastructures 

WP3.   Analysis of questionnaire responses supported by follow-up correspondence and 
meetings with selected respondents 

WP4.   Review of recent, current and planned technological development work relevant to 
the needs expressed by the questionnaire respondents 

WP5.  Match the needs expressed by the questionnaire respondents to relevant re-
cent/current/planned work and identify gaps which could be closed by future work 

WP6. Arrange a workshop to present the results of WP3, WP4 and WP5 
WP7.   Final report 
WP8.   Project management 
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3. ACTIVITIES AND ACHIEVEMENTS 
 
Work package 1 (Database) was completed. A database was established (MS Access) of key 
contacts across Europe who were provided with summary information on the GAIN project 
and asked to submit their details. The final version of the database consisted of 54 contacts 
from 42 organisations covering utilities, reprocessing plants, regulators and technical support 
organisations. 
 
Work package 2 (Questionnaire) was completed. The questionnaire was initially sent as a 
draft to a nuclear utility and to two regulators so that they could comment on the question-
naire from a “respondent’s perspective” before formal issue. This feedback was very useful 
in confirming that the questions being asked were sensible and clear, that the questionnaire 
did not take too long to complete, and in identifying small suggestions for improvement. 
 
The final version of the questionnaire included 36 questions covering the following areas: 
 
Part 1.  Information on responder and organisation 
Part 2.  NDT and monitoring techniques 
Part 3.  Inspection qualification 
Part 4.  Inspection strategies 
Part 5.  Decommissioning, waste storage and reprocessing 
Part 6.  Training, education and facilities 
Part 7.  Participation in future activities 
 
For most questions the respondent was asked to tick a box which represented the extent to 
which they agreed or disagreed that there was a need for future work on a specific issue. A 
copy of the questionnaire was issued to the database contacts. Replies were received from 34 
organisations, which was considered a high response rate (at least one reminder was sent to 
those who did not respond). 
 
Work package 3 (Analysis of questionnaire) was completed and the results are presented in 
Reference 1. The questionnaire responses represented a good spread of organisations cover-
ing regulators, utilities and training and support organisations (TSOs), and a range of reactor 
types (PWR, BWR, VVER, gas-cooled). 23 responses were from utilities and 11 from regu-
lators (including a technical support organisation working on behalf of a regulator). 11 re-
sponses were from the 10 states which recently joined the EU, plus Ukraine. 
 
The analysis was performed so that it was possible to consider separately the views of utili-
ties from “old” Europe (the 15 Member States prior to the recent enlargement plus Switzer-
land), the views of utilities from the 10 states which recently joined the EU plus Ukraine, the 
corresponding regulators/TSOs, and the combined views of all respondents. 
 
Results were presented in graphical form so that it was possible to see readily the main areas 
of concern of the various groups of respondents and the extent to which they felt there was a 
need for future research, development, and collaboration on these topics. 
 
Additional comments made by the respondents to cast further light on their needs were also 
collated. In some cases follow-up discussions were held with respondents, particularly when 
their reply seemed puzzling or particularly interesting. 
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Work package 4 (Review developments) was completed. It covered a review of recent and 
current research, development and associated activities relevant to the concerns and needs 
highlighted through the questionnaire analysis.  
 
The review covered the following main areas: 
 
NDT and monitoring of components 
– NDT of penetrations and nozzles 
– NDT of dissimilar welds 
– Continuous monitoring of metallic components 
– Long-range NDT methods 
– Inspection of concrete containment 
 
ISI supporting processes 
– Inspection qualification 
– Risk-informed in-service inspection 
 
Regional influences 
– Work specific to needs of Central and Eastern Europe 
 
The results of the review were reported together with the results of the gap analysis described 
under WP 5 below. 
 
Work package 5 (Match-making and gap analysis) was completed and the results reported in 
Reference 2, which reviews recent and current research, development and other activities rele-
vant to the priority needs, and identifies where further work is required. A draft of this report 
was issued prior to the workshop (WP 6) and the final report was issued following it. 
 
The main areas where there are continuing interests and concerns requiring further work are 
as follows (not all are applicable to all reactor types): 
 
Main components of concern 
– Penetrations and nozzles 
– Dissimilar metal welds (ferritic to austenitic) 
– Piping: Ni alloy welds  
– Piping: stainless-to-stainless austenitic welds 
– Concrete structures (including metallic components embedded in concrete) 
 
Main degradation mechanisms of concern 
– IGSCC 
– PWSCC  
– Thermal fatigue 
– Radiation/neutron damage 
– Corrosion 
 
Inspection qualification 
– Defect simulation/manufacture in test blocks 
– Recognition of qualifications between countries 
– Computer simulations/modelling of NDT (including validation requirements) 
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– Personnel qualification and human factors 
– Pooling of know-how, evidence, test blocks 
 
Inspection strategies 
– RI-ISI  
– Reduction of radiation dose 
 
Work package 6 (Arrange workshop) was completed. The main aims of the workshop were to 
make key stakeholders aware of the results of the GAIN project, to improve the understanding 
of attendees regarding future needs, relevant technology and methodologies, and to give them 
an opportunity to provide feedback. All those in the GAIN database were invited and it was 
held at NRI Rez in the outskirts of Prague on 7 and 8 June 2006. There were 27 participants. 
 
The workshop included presentations and discussions covering: 
– Introduction to the GAIN project 
– Approach to analysing the GAIN questionnaire 
– Needs, matchmaking and gaps on NDT and monitoring 
– Needs, matchmaking and gaps on inspection qualification 
– Needs, matchmaking and gaps on inspection strategies (including RI-ISI) 
– Needs on training, education and infrastructures 
– Suggestions for how to close the gaps 
 
In addition to benefiting from the training aspects of the presentations (increased awareness of 
needs, explanations of relevant technology and methodologies), attendees were also able to 
participate in demonstrations of computer modelling of in-service inspection systems which 
were run during lunch and coffee breaks. 
 
Relatively few views or comments on training, education and infrastructure needs had been 
expressed via the questionnaire. However, the dedicated session on this topic provided an op-
portunity for an open discussion on these issues. 
 
The main needs highlighted during the discussion were: 
– Availability of test pieces containing realistic defects to provide NDT personnel with 

suitable experience during training 
– Training in RI-ISI  
– Inclusion of NDT/ISI modules in higher education 
– Higher level certification of NDT engineers 
– Recommended practice for inspection personnel qualification 
– Database of existing testpieces for inspection qualification 
 
All participants received copies of the presentations and conclusions on CD. 
 
A condensed version of the workshop was also held as part of an ENIQ steering committee 
meeting held in Helsinki on 20 and 21 June 2006, since there were a number of utilities repre-
sented at that meeting who had not been able to attend the Prague workshop. 
 
Work package 7 (Final report) has been completed through issue of this report and References 
1 and 2. 
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Work package 8 (Project management) was continuous throughout the project and is summa-
rised in Section 4 below.   
 
The work during the last 12 months of the project mainly covered work packages 3, 4, 5, 6 
and 7. 
 
 
4.  CONCLUSION 
 
The GAIN project has been successfully completed and all of the main objectives have been 
achieved. It has achieved a wide level of dissemination and generated significant interest. It has 
already led to follow-on activities. 
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