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1. Purpose of the meeting 
The propose of this Consultancy Meeting was to advise the International Atomic 
Energy Agency on the implementation of the newly approved Coordinated Research 
Project (CRP) on Comparative Analysis of Methods and Tools for Nuclear Knowledge 
Preservation. 

2. Background 
In response to long-term energy scenarios, it is necessary to preserve and maintain the 
accumulated knowledge in nuclear science and the nuclear industry. Within these 
scenarios is the reality of ageing of the human workforce in the nuclear sector and the 
sharp decline in the number of entrants to education and training in nuclear science 
and engineering.  

The challenge of the IAEA to this reality is to enhance the capacity of Member States 
to maintain and preserve the information and knowledge resources related to the 
peaceful use of nuclear energy. This knowledge could be tacit and/or explicit.  
Appendix A lists examples of tacit and explicit knowledge that need to be preserved.  
Finally, the need to manage, access and preserve this knowledge across human 
generations (30 years) and even nuclear facility lifetimes (over 60) years extends the 
challenges for the CRP. 

Implementation of the recommendations and conclusions from this CRP may be 
difficult due to resources, legal factors and legacy systems, but nevertheless the goal 
of nuclear knowledge preservation should be permanent access and knowledge 
resource interoperability that will allow knowledge sharing for as long as the 
knowledge remains useful. 

This Coordinated Research Project was started in the IAEA Program for the period 
2004-2005 and continues for the 2006-2007, Programme C, Capacity Building and 
Nuclear Knowledge Maintenance for Sustainable Energy Development, Section C.3, 
Nuclear Knowledge Management and Section C.3.03, Maintenance and preservation 
of knowledge in specific areas of nuclear science and technology, specifically “a CRP 
on knowledge preservation technologies leading to archiving of information”. 

3. Objectives 
The objectives of the consultancy were: 

• to review the CRP’s Terms of Reference, research framework and specific 
research topics, and 

• to develop the survey form on current status of knowledge preservation to 
establish a baseline source of information on nuclear knowledge management in 
IAEA countries; and identify institutions to be surveyed. 

4. Work done 
The meeting was opened by Mr. Workman, SH INIS&NKM Section. Ms. Carroll, 
USA, was asked to Chair the meeting. Opening remarks and background information 
were given by senior managers Messrs. Yanev, Tolstenkov, Kosilov and Gowin who 
are responsible for Knowledge Management and the CRP specifically.  
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Presentations were given by participants from Canada, EC (JRC Petten), Russian 
Federation, Bulgaria, Kazakhstan and the USA. An additional presentation was given 
by Messer. C. Tuniz, International Centre for Theoretical Physics (ICTP), Trieste, 
Italy. The presentations by the consultants focused on either the proposals already 
submitted to the CRP or on knowledge management activities more generally. A list 
of meeting participants is attached to this report (Attachment 1). Presentation 
materials are available in electronic form from the office of the Scientific Secretaries 
Messrs Kosilov and Gowin. 

The consultants felt that the outcome of the CRP should advance the knowledge 
preservation for the nuclear community to positively impact on:  

• Safety and security; 
• Cost reduction (reduce duplication of investment); 
• Equity; 
• Auditability (legal sense); 
• Standardization (both formal and cooperative); 
• Quality of operations; 
• Awareness of these values that preservation of knowledge helps to achieve. 

The consultancy was held in preparation of the formal start of the CRP and also in 
support of the reviewing the focus of the first proposals that have been submitted by 
Member States. This would provide guidance to the Agency on whom and in what 
specific areas it may want to encourage additional proposals. The experts at the 
preparatory meeting were also asked to prepare the first draft of the survey of the 
Nuclear Knowledge Preservation which is called for in the CRP. 

5. General Recommendations 
The consultancy advised the Agency on the following items: 

5.1. Create a narrower focus area for the CRP 
The objectives and overall concept of the CRP is an important step in meeting the 
outcomes. However, because nuclear knowledge is so broad, focusing the CRP on a 
particular area of the nuclear business would facilitate the likelihood that practical 
outcomes could be achieved.  Given the members of the consultants team and the 
history of knowledge management initiatives already in progress at the Agency (e.g. 
Trieste IAEA Workshop on Managing Nuclear Knowledge held in August 2005 and 
the upcoming Technical Meeting on Knowledge Management for Nuclear Power 
Plant Operating Organizations meeting in Vienna to be held 28 November – 2 
December 2005), the area “nuclear power and related sciences” was recommended as 
the initial focus area. To the extent that other applications or more basic R&D can be 
connected to the knowledge needed by nuclear power organizations, proposals would 
be helpful. It was also recognized that the results of the CRP should easily be 
extensible to other areas of the broader area of nuclear knowledge, especially because 
tools, methods and technologies can be applied to other knowledge domains. 

5.2. Provide examples of types of tacit and explicit knowledge 
As indicated in the CRP, both tacit and explicit knowledge (Appendix A) should be 
considered. The table was prepared to provide examples, intended to be indicative and 
not restrictive.  
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5.3. Review of the CRP’s terms of reference and topical areas for the 
CRP 

The terms of reference for the CRP was reviewed in detail (Attachment 2) and the 
research framework and specific research topics were edited and clarified. Expected 
contributions to the CRP could include both experience and ongoing work in 
introducing knowledge preservation and knowledge management tools in an 
organization, i.e. a process, and in the required IT infrastructure and technology. The 
CRP can thus comprise both methods (processes and approaches) as well as 
technologies in the subject area.  

The consultants divided the framework into two areas of research to address 
knowledge management and preservation (descriptions are meant to be indicative and 
not all inclusive): 

1. All aspects of the life cycle of knowledge; and  
2. Management processes that are integral to the institutional structure in which 

the knowledge management systems function.  

These recommendations are included in the revised CRP’s terms of reference 
provided as Attachment 2. Steps in the knowledge preservation life cycle and other 
factors will be considered that are essential for the successful implementation of 
nuclear knowledge preservation (Appendix B).  

5.4. Identification of Potential CRP’s Participant Organizations 
Apart from CRP potential participants who have already submitted proposals and 
those present in the meeting, the Consultants identified other potential participants. 
This was done by identifying kinds of organizations which have a significant 
requirement for managing nuclear knowledge, especially in the area of nuclear power. 
A table was created that shows how the proposals already submitted fit into these 
categories according to country. The consultants then suggested which countries and 
example organizations could be encouraged to submit additional proposals. These 
suggestions are attached to this report (Attachment 3). Consultants agreed to provide 
Mr. Kosilov names and contact information to complete that list. 

5.5. Survey on current status of knowledge preservation in nuclear and 
supporting organizations 

As main tool for identifying presently used knowledge preservation methods and 
tools, participants drafted a model for the survey to be sent to a broad set of 
institutions included in Attachment 3 to establish a baseline source of information on 
nuclear knowledge management in IAEA countries. The model survey form is 
attached to this report as Attachment 4. 

The survey should also serve the purpose of identifying expertise outside the CRP 
Team for consulting advice. Consideration should be given to asking CRP participants 
to retake the survey after completion of the CRP to test if there has been any progress 
made (before and after CRP comparison). 

6. Results Achieved 
The consultancy meeting achieved all objectives stated above. The following products 
were produced during the Consultants Meeting: 
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• a modified terms of references, Rev. 1, for the CRP (Attachment 2) including 
clarification on additional focus and recommendations for areas of research 
cooperation (Appendix B); 

• list of potential participants and questionnaire recipients for the survey  
(Attachment 3); and 

• model survey form for the “Current Status of Knowledge Preservation in 
Nuclear and Supporting Organizations” (Attachment 4). 

Consultants agreed to provide Mr. Kosilov names and contact information for possible 
participants according to the Table in Attachment 3. The model survey form 
(Attachment 4) will be send as soon as possible to a broad set of institutions 
(Attachment 3) to establish a baseline source of information on nuclear knowledge 
management in IAEA countries. 

7. Conclusion and Recommendation 
Participants appreciated the opportunity to discuss the topic and felt that they had 
learned a lot from the discussions. Valuable information was exchanged, and, as a 
result, some consultants will revise their proposals to better reflect the desired 
outcomes of the CRP. The participants to this Consultants Meeting believe that work 
products developed during the consultancy will be helpful in gaining additional CRP 
participation and in focusing the CRP to advance the understanding and capabilities of 
nuclear knowledge preservation.  

They concluded that the CRP should have as an initial focus area the “nuclear power 
and related sciences” mainly because other applications or more basic R&D can be 
connected to the knowledge needed by nuclear power organizations. Steps in the 
knowledge preservation life cycle and other factors will be considered that are 
essential for the successful implementation of nuclear knowledge preservation. 

The recommendations made by the consultancy should form the basis for the 1st CRP 
Meeting on “Comparative Analysis of Methods and Tools for Nuclear Knowledge 
Preservation” which will be held in November 2006.  
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President 
Information International Associates, Inc. 
USA 
 
Dr. Carl W. TURNER 
AECL, Chalk River Laboratories 
CANADA 

 
Dr. Hans-Helmut OVER  
Data Management & Dissemination 
CEC-JRC - Institute for Energy 
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The Abdus Salam 
International Centre for Theoretical Physics 
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IAEA Participants 
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ATTACHMENT 2: Terms of Reference, Rev. 1 

A2.1. Title of Co-ordinated Research Project: 
Comparative Analysis of Methods and Tools for Nuclear Knowledge Preservation 

A2.2. Executive Summary:  
The objective of the Coordinated Research Project (CRP) on Comparative Analysis of 
Methods and Tools for Nuclear Knowledge Preservation is to support the preservation 
of nuclear knowledge in Member States and the IAEA by selection and 
implementation of appropriate cost-effective technological solutions. 

The objective will be reached through coordinated research and analysis by a CRP 
Team (members from participating organizations) that will identify alternative 
knowledge preservation methods and the tools necessary to capture, process, organize, 
store, retrieve, exchange and communicate knowledge.  Special consideration must be 
given to issues associated with multilingualism, version control and knowledge 
updates, quality assurance and knowledge organization structures.  

Various types of information and media will be considered, including numerical, 
graphical and textual data, databases, computer programs, video and multimedia, as 
well as tacit knowledge. The IAEA will require research and analysis in multiple 
disciplines identifying and overcoming the existing incompatibilities among data 
formats, software systems, methodologies, standards and models in Member States.    

Based on the result of the comparative analysis, recommendations/solutions and 
benchmarks for nuclear knowledge preservation will be developed. Alternative 
solutions will be indicated due to the technology gaps among Member States. These 
alternatives will facilitate interoperability, knowledge exchange and integration, 
improve the present understanding of various technological aspects of nuclear 
knowledge preservation and increase the efficiency of nuclear knowledge preservation 
projects in the IAEA and Member States. 

Although the output of this CRP should be general applicable to all nuclear 
knowledge domains, the focus of this CRP will be on nuclear power and supporting 
sciences. Therefore targeted participants for this CRP will include national nuclear 
agencies and research institutes, reactor vendors & manufacturers, nuclear power 
utilities and user groups, nuclear regulatory authorities, universities with nuclear 
science programs, and the fuel cycle industry.   

The CRP Team will compare and evaluate existing methods and technologies and will 
recommend the most promising/appropriate ones for future knowledge preservation. 
Subsequently, the CRP Team will document these technologies and applications 
within their areas of expertise. The results will be disseminated in print and electronic 
form. Revision could be issued based on changing technology and tools, and 
evaluation of the results of the recommended solutions.  

A2.3. Background  
In response to long-term energy scenarios, it is necessary to preserve and maintain the 
accumulated knowledge in nuclear science and the nuclear industry. Within these 
scenarios is the reality of ageing of the human workforce in the nuclear sector and the 
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sharp decline in the number of entrants to education and training in nuclear science 
and engineering.  

The challenge of the IAEA to this reality is to enhance the capacity of Member States 
to maintain and preserve the information and knowledge resources related to the 
peaceful use of nuclear energy. This knowledge could be tacit and/or explicit.  Appendix 
A lists examples of tacit and explicit knowledge that need to be preserved.  Finally, the need 
to manage, access and preserve this knowledge across human generations (30 years) and 
even nuclear facility lifetimes (over 60) years extends the challenges for the CRP. 

Implementation of the recommendations and conclusions from this CRP may be 
difficult due to resources, legal factors and legacy systems, but nevertheless the goal 
of nuclear knowledge preservation should be permanent access and knowledge 
resource interoperability that will allow knowledge sharing for as long as the 
knowledge remains useful. 

This Coordinated Research Project was started in the IAEA Program for the period 
2004-2005 and continues for the 2006-2007, Programme C, Capacity Building and 
Nuclear Knowledge Maintenance for Sustainable Energy Development, Section C.3, 
Nuclear Knowledge Management and Section C.3.03, Maintenance and preservation 
of knowledge in specific areas of nuclear science and technology, specifically “a CRP 
on knowledge preservation technologies leading to archiving of information”. 

A2.4. Definition 
Knowledge Preservation is part of the larger process of Knowledge Management. A 
variety of concepts and terms are used to describe this overall process, including but 
not limited to the following: Knowledge Identification, Knowledge Acquisition, 
Knowledge Development, Knowledge Dissemination, Knowledge Use, Knowledge 
Preservation, and Knowledge Sharing.  

The IAEA has formalized the definition of Knowledge Management:  

“As an integrated, systematic approach to identifying, acquiring, transforming, 
developing, disseminating, using, sharing, and preserving knowledge, relevant to 
achieving specified objectives. Knowledge Management helps an organization to gain 
insight and understanding from its own experience. Specific activities in knowledge 
management help the organization to better acquire, store and utilize knowledge.” 
(IAEA Management Glossary, 2006). 

The recently released definition of Knowledge Preservation is:  

“A process of maintaining an organisational system of knowledge and capabilities 
that preserves and stores perceptions, actions and experiences over time and secures 
the possibility of recall for the future.” (IAEA Management Glossary, 2006). 

Knowledge is often used to refer to a body of facts and principles accumulated by 
humankind over the course of time. Explicit knowledge is knowledge that can be 
easily expressed in documents. Implicit knowledge and tacit knowledge represent 
knowledge or know-how that people carry in their heads. The future in this context is 
for as long as the knowledge remains useful which in the case of the life of nuclear 
facilities can be decades. 
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A2.5. Overall Objective 
The objective of the Coordinated Research Project (CRP) on Comparative Analysis of 
Methods and Tools for Nuclear Knowledge Preservation is to support the preservation 
of nuclear knowledge for as long as that knowledge remains useful by selection and 
implementation of appropriate cost-effective technological solutions. 

A2.6. Specific Research Objectives 
The objectives of the CRP are to advance the knowledge preservation for the nuclear 
community to positively impact:  

• Safety and security; 
• Cost reduction (reduce duplication of investment); 
• Equity; 
• Auditability (legal sense); 
• Standardization (both formal and cooperative); 
• Quality of operations; 
• Awareness of these values that preservation of knowledge helps to achieve. 

These objectives will be achieved by research and comparative analysis of policies, 
methods, practices, tools and technologies for knowledge preservation by the CRP 
Team during the period of 2005-2008. Concurrently, they will prepare 
recommendations to be delivered by 2008. 

These recommendations will provide benchmarks, lessons learned, and alternative 
methods and tools that can be used more broadly throughout the nuclear community 
for nuclear knowledge preservation.  

A2.7. Research Areas for Cooperation 
The areas of research that have been identified address two aspects of knowledge 
management and preservation:   

• all aspects of the life cycle of knowledge preservation and  
• management processes that are integral to the institutional structure in which 

the knowledge management systems function.  Functions, tools, 
technologies, and methods for the knowledge preservation life cycle will be 
identified, compared and evaluated.  

A2.7.1. Tools and Methods for the Life Cycle of Knowledge 
Preservation 

The following are steps in the life cycle of knowledge preservation: 

• Knowledge Identification 
• Capture  
• Processing and Organizing Knowledge  
• Storage  
• Retrieval (Including Interoperability) 
• Data Exchange  
• Communications (Transport Mechanisms): 
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o Multilingualism  
o Version Control and Updating Of Knowledge (Configuration 

Management) 
o Quality Assurance 
o Knowledge Organization Structures 

The following descriptions are meant to be indicative and not all inclusive: 

Knowledge Identification: Which knowledge should be captured, processed, 
maintained and preserved? How will it be identified, and how will changes over time 
be identified? Bibliometric tools (i.e., citation analysis) might be useful for such 
analysis. 

Capture: Capture is related to the processes that bring data and information into a 
knowledge system. Capture processes will consider the life cycle and should address 
factors such as media, format, speed, costs, volume and intellectual property issues 
(see also management). This should also include alternatives for source capture and 
guidelines for hard copy publication (to enable subsequent imaging), preservation of 
historical documents, standards and quality control procedures.  

Processing and organizing knowledge:  This process looks at different programming 
languages as well as software packages (open source and proprietary) for the 
development of databases and systems. Metadata creation is part of this process but is 
included below (see also Knowledge Organization Systems) 

Storage: Alternatives in media technology should consider longevity, robustness, 
cost, conversion, volume, standards, existing formats, historical data and other factors.  
This should relate closely to the capture function in the life cycle. 

Retrieval (including interoperability):  Basic to the utilization of nuclear knowledge 
is the requirement for timely retrieval of all relevant “documents” (includes text, data, 
drawing, videos, 3-D model, etc.), regardless of their location, format and language. 
Important concepts to consider include preserving the ability to use advanced retrieval 
software, interoperability across heterogeneous databases and systems, and 
multilingualism (etc). The approaches to process retrieved information through 
development of user interfaces and might include such techniques of adding value to 
retrieved information as visualization, modelling, simulation, analysis programs 
(predictive models in different applications areas). 

Data Exchange: Data which have to be exchanged between databases with complex 
structures and/or between different parts of applications, which interoperate with each 
other require standardized protocols and techniques. 

Communications (Transport Mechanisms): The requirement to rapidly disseminate 
and access nuclear knowledge will be dependent on alternative communication 
systems that are particularly critical considering the technological differences in 
Member States. These alternatives will vary from near instantaneous knowledge 
transfer to reliance on postal services. These alternatives will shrink over time, and it 
is anticipated that during the long term period most facilities would have 
instantaneous communications. Systems and protocols must take these developments 
into account for the future. 

Multilingualism: Cross language information retrieval (CLIR) and multilingual tools 
(i.e., thesauri) should be considered as part of the knowledge management and 
preservation life cycle. This will impact several other areas such as Retrieval and 
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Standards. Standards for preserving multi-lingual capacity into the future are of 
interest. 

Version Control and Updating of Knowledge (Configuration Management):  This 
includes software tools for tracing and managing the currency of data, documents, 
drawings, software codes, procedures, etc. and automatically updating and recording 
changes as appropriate.   

Quality Assurance:  When developing and managing data and information systems, 
methods and tools for assuring data reliability and quality are critical as we consider 
its long term preservation.  What tools and technologies are available to facilitate the 
process of assuring the quality of data in systems?  Quality process could be applied at 
various stages the life cycle. 

Knowledge Organization Structures:  As information is preserved for the long term, 
it is important for that data to be understood in the context of its creation and use.  
Concept mapping, thesauri, ontologies, meta-registries, and other systems to map and 
organize knowledge to provide context for long-term use should be considered.  
Metadata which are integral to other parts of the life cycle factors are highlighted 
here. Standards and tools for metadata creation are relevant. 

A2.7.2. Management Processes 
In addition to the steps in the knowledge preservation life cycle, other factors will be 
considered that are essential for the successful implementation of nuclear knowledge 
preservation.  

• User Identification 
• Standards and Regulations 
• Knowledge System Integrity 
• Human Resource Management (Recruitment, Training, Retention) 
• Intellectual Property Administration 

User Identification: Who are the users and producers, both current and future, and 
what are their requirements for nuclear knowledge? How will these participants and 
their requirements be identified over time?  

Standards and Regulations: Standards and regulations will impact all technologies 
used in the life cycle processes. Both technical and data (metadata) standards will be 
considered. The change and adoption of standards are a responsibility of management. 
Without appropriate standards, interoperability will not be possible.  In addition to the 
standards, identifying nuclear knowledge standards organizations will be a useful part 
of this cooperative process. 

Work Flow: The integration of the life cycle processes and the tools in the context of 
the organization is managed through the workflow processes.  As tools and 
technologies change, how does this impact work flow considerations and vice versa? 

Knowledge System Integrity: Management procedures should assure that there are 
appropriate controls on access and use of the system.  It includes internal practices 
which are required for system security, authentication and access rights to prevent loss 
and unauthorized modifications.  

Human Resource Management: Much of the tacit knowledge of an organization 
resides in its human resources.  How to capture and preserve this knowledge is 
critical. The methods and technologies recommended may require training at various 
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levels. Simulators, expert systems, concept mapping of the knowledge of nuclear staff 
positions, and distance learning could be considered as tools and methods.  

Intellectual Property Administration:  In any knowledge system there is the 
potential to have information that is freely available as well as information that has 
restrictions based on intellectual property rights such as copyright, patents or 
trademarks.  It is important to consider how intellectual property rights are handled 
within knowledge organization systems and how the knowledge of the rights 
involved are retained over the longer term. 

A2.8. Needs Analysis 
It is necessary to ascertain the current and anticipated environment of participants in 
nuclear knowledge preservation as well as what approaches, systems, tools, and 
practices are currently in use. A survey should be conducted of sample groups 
involved in nuclear knowledge use, management and preservation. The survey results 
would be compiled and used to provide a baseline environment, support the CRP 
Team research and analysis, and the development of appropriate benchmarks for 
comparison. 

A2.8.1. Action Plan (Activities) 
 

Action ‘05 ‘06 ‘07 ‘08 

1. Complete CRP Proposal. 
Complete CRP Proposal and distribute for approval. 

May 
(completed) 

   

2. Approval of CRP Proposal. 
Obtain approval for CRP.  

May 
(completed) 

   

3. Send invitations for participation to organizations listed in CRP 
Proposal as approved or modified. 

Participating organizations will receive an invitation with background 
material, meeting date and location, funding, tasks and expected outputs.  

June 
(completed) 

   

4. Establish a website to coordinate the work of the CRP Team and to 
monitor progress of the project. 

The CRP Team will be able to exchange ideas, references and submit 
drafts of their work for comments. It will also be used to disseminate 
changes in technology and standards that will impact nuclear knowledge 
preservation. 

 May X X 
 
 
 

5. Meetings of the CRP Team from participating organizations. 
The CRP Team will initially meet to: 
Approve/and modify the proposed technical frames and definition(s); 
develop the survey form and identify institutions to be surveyed; comment 
on managerial issues and develop an Action Plan. They will provide a 
detailed outline of the communication, retrieval, storage media, capture 
and multilingualism frames (as modified) that can be used for preparation 
of nuclear knowledge preservation recommendations in future meetings; 
identify benchmarks to be developed; agree on the assignment of research 
activities by organizations. 
Subsequent meetings will be held to review the CRP progress, share 
information and discuss solutions. 

Novtmber 
(completed) 

X 
 
 
 

X X 
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Action ‘05 ‘06 ‘07 ‘08 

6. Survey form to selected institutions and compile results.  
The survey form will be sent to institutions identified by the CRP Team. 
Results of the survey will support preparation of nuclear knowledge 
preservation recommendations and benchmarks. 

 X X  

7. Research Activity within CRP organizations. 
Participating research organizations will prepare specific solutions and     
benchmarks as tasked at earlier meetings according to the Action Plan and 
individual contracts/agreements. 

 X X X 

8. Disseminate nuclear knowledge preservation guidance.  
Solutions and recommendations will be disseminated in appropriate 
electronic and conventional documents. 

  X X 

 
A2.9. Logical Framework 
 
Logical framework for the IAEA Coordinated Research Project on “Comparative 
Analysis of Methods and Tools for Nuclear Knowledge Preservation” 

Narrative summary 
Objective 
Verifiable 
Indicators 

Means of 
verification 

Important 
assumptions 

Overall objective: 
The objective of the Coordinated Research Project 
(CRP) on Comparative Analysis of Methods and 
Tools for Nuclear Knowledge Preservation is to 
support the preservation of nuclear knowledge in 
Member States and the IAEA for as long as that 
knowledge remains useful by selection and 
implementation of appropriate cost-effective 
technological solutions. 

N/A N/A Acceptance by 
Member States. 
This 
requirement was 
discussed at the 
2004 Board of 
Governors 
meeting. 

Specific objective: 
This objective will be achieved by obtaining 
recommendations/solutions for alternative 
technological practices, as suggested by the CRP 
Team, meeting initially in 2005.  
These recommendations will provide 
benchmarks, alternative methods and tools that 
can be used for nuclear knowledge preservation. 
This includes processes to capture, understand, 
analyze, retrieve, visualize, archive and 
disseminate knowledge.  

 
The objective will 
be reached through 
coordinated 
research leading to 
the development of 
recommendations/ 
solutions. 

 
Feedback 
from Member 
States. 
Interoperabilit
y between 
systems 
developed by 
Member 
States. 

 
Member States 
will adopt the 
recommendatio
ns/ 
solutions within 
the scope of 
resources, legal 
factors and 
legacy systems.  

Outputs: 
1. Baseline analysis: A survey form designed by 

the CRP Team and sent to representative 
producers to determine the current and future 
nuclear knowledge preservation environment. 

A survey form 
drafted by the CRP 
Team and the 
results of the 
survey.  

N/A 
 
 

The survey form 
will be promptly 
completed and 
returned. 

2. A website to coordinate the work of the CRP 
Team, to monitor progress of the project, and 
provide updates to the recommended 
practices.  

A website 
established and 
administered by the 
IAEA. 

Monitor 
website. 
 

Member States 
will have access 
to the site. 
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Objective Means of Important Narrative summary Verifiable 
Indicators verification assumptions 

3. Recommendations/solutions of the CRP 
Team. 

N/A N/A IAEA approval 
of the 
recommendatio
ns/solutions. 

Outcomes: 
1. Increased awareness and steps to preserve 

nuclear knowledge in Member States for as long 
as that knowledge remains useful. 

2. Development of Methods and Tools to support 
the preservation of nuclear knowledge in Member 
States and the IAEA by selection and 
implementation of appropriate cost-effective 
technological solutions. 

 
Acceptance by 
Member States. 

 
Acceptance by 
Member 
States. 

 
Alternative 
methods will be 
presented due to 
the technology 
gap between 
Member States. 

1. Complete CRP Proposal. 
 

Complete CRP 
Proposal and 
distribute for 
approval. 

CRP proposal 
submission. 

Consultant and 
IAEA staff will 
complete 
proposal. 

2. Approval of CRP Proposal. 
 
Invite Experts Group to Review CRP and develop 
the basis for the survey form. 

N/A 
Get advice on CRP 
focus areas; help 
develop the survey 
form and suggest 
who should be 
encouraged to 
participate 

Proposal 
approved. 
 
Experts report 
issued. 

Obtain approval 
for CRP. 
Some experts 
will be from 
organizations 
who have 
submitted 
proposals and 
others not. This 
provides a 
broadened 
perspective. 

3. Send invitations for participation to 
organizations listed in CRP Proposal as 
approved or modified. 

Participating 
organizations will 
receive an 
invitation with 
background 
material, tasks and 
expected outputs. 

Acknowledge
ment of 
receipt and 
response. 

Approval of 
CRP and 
funding. Timely 
response from 
organizations. 

4. Survey form to selected organizations.  
 

Survey form. Receipts from 
mailing. 

CRP Team will 
complete survey 
form. Forms 
will be returned 
in a timely 
manner. 

5. Establish a website to coordinate the work of 
the CRP Team selected by organizations and 
to monitor progress of the project.  

Website. Monitor use. Approval of 
CRP and 
funding. CRP 
Team will have 
access. 

6. Meetings of CRP Team from participating 
institutions. 

 

Output from the 
meetings: CRP 
Team approve/and 
modify the 

Minutes of the 
meetings. 
Output from 
the meetings. 

Approval of 
CRP and 
funding. Tasks 
can be 
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Objective Means of Important Narrative summary Verifiable 
Indicators verification assumptions 

 proposed technical 
frames and 
definitions; prepare 
survey form and 
identify institutions 
to be surveyed; 
comment on 
managerial issues; 
draft detailed 
outline of the 
communication, 
retrieval, storage 
media, capture and 
multilingualism 
frames, as 
modified. Establish 
benchmarks. 

completed 
within the time 
frame allotted. 

7. Research Activity within CRP organizations. 
Participating research organizations will prepare 
specific solutions and benchmarks as tasked at 
earlier meetings according to the Action Plan and 
individual contracts/agreements. 

Delivery of the 
recommendations/s
olutions and 
benchmarks. 

Delivery of 
the 
recommendati
ons/solutions 
and 
benchmarks. 

Deadlines will 
be met.  

8. Disseminate the nuclear knowledge 
preservation recommendations.  

Recommendations 
received from CRP 
Team. 

Dissemination 
of documents. 

Dissemination 
of 
recommendatio
ns in suitable 
formats. 
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ATTACHMENT 3: List of potential participants and 
questionnaire recipients 

 
Table 1. IAEA CM recommendations on CRP’s survey and targeted 

participants of CRP 

 Survey and CRP 
– participants/ 

users 

Countries/International 
organizations who already 

submitted proposals 

Countries/International organizations 
to be involved in the survey and CRP 

 
1 

 
National nuclear 
agencies 
(Regulatory or 
R&D, ministries of 
science, etc.) 

 
Jordan (Ministry of Water and Irrigate) 
Vietnam (Atomic Energy Commission) 

 
France (CEA) 
Russia (Rosatom) 
USA (DOE) 
EU (DG JRC) 
Japan (JAERI) 
Korea (KEPRI) 
China (CNNC) 
and others 
 

 
2 

 
Nuclear research 
centres, institutes 
and laboratories 

 
Algeria (Nuclear Research Centre) 
China (China Nuclear Information 
Centre) 
EU (JRC Petten) 
Pakistan (Institute of Nuclear Science 
and Technologies) 
Philippines (Philippines Nuclear 
Research Centre) 
Russia (Russian Research Centre 
“Kurchatov Institute”) 
 

 
Finland (VTT) 
France (CERN, CEA) 
Italy (ICTP) 
Japan 
Kazakhstan (NNC) 
Norway (Halden) 
Republic of Korea (KAERI) 
USA (DOE National Laboratories) 
Netherlands (NRG) 
UK (Harwell) 
and others 
 

 
3 

 
Nuclear reactors 
vendors & 
manufacturers 
 

 
Canada (AECL) 

 
Japan (Mitsubishi, Hitachi) 
France (Framatome) 
Russia 
USA (Westinghouse, GE, GA) 

4  
Fuel cycle (mining, 
enrichment, 
fabrication, 
reprocessing, 
storage) 

  
France 
Kazakhstan (UMZ) 
Russia (TVEL) 
UK (BNG) 
USA (USEC) 
South Africa  
and others 
 

5  
Nuclear universities  

 
Bulgaria (Technical University of Sofia) 
China (Beijing Jiaotong University) 

 
World Nuclear University 
Russia (NEPhI) 
USA (MIT) 
and others 
 

 
Page 21 of 142 



 CRP Consultancy Meeting Report 
 

 Survey and CRP Countries/International Countries/International organizations – participants/ organizations who already to be involved in the survey and CRP users submitted proposals 

 
6 

 
Nuclear power 
utilities 

 
Republic of Korea (KEPCO) 

 
Argentina 
Brazil 
Bulgaria (Kozloduy) 
Canada (OPG, BP) 
China 
Czech Republic 
Finland 
France (EDF) 
Germany 
India 
Kazakhstan 
Mexico 
Romania 
Russia (Rosenergatom) 
Slovakia 
South Africa 
Sweden 
UK  
Ukraine 
USA (Dominion Energy/Duke Power, TVA) 
and others 
  

 
7 

 
Regulatory 
bodies/agencies 

 
Kazakhstan (Kazakhstan Atomic Energy 
Commission) 

 
Finland 
France 
Germany (GRS) 
Sweden 
USA (NRC) 
Canada (CNSC) 
and others 
 

 
8 

 
NPP user groups 
and other 

  
Canada (COG) 
USA (EPRI) 
INPO  
WANO 
and others 
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ATTACHMENT 4: MODEL SURVEY FORM 
 

Current Status of Knowledge Preservation in Nuclear 
and Supporting Organizations 

Background: 
A Coordinated Research Project (CRP) on Comparative Analysis of Methods and Tools 
for Nuclear Knowledge Preservation (KP) by selection and implementation of 
appropriate cost-effective technological solutions was approved in mid-2005 by the IAEA. 
 
The CRP Team (members from participating organizations within the CRP) and other 
potential participants will identify alternative knowledge preservation methods and 
the tools necessary to capture, process, organize, store, retrieve, exchange and 
communicate knowledge. This survey will be used to provide that baseline to support 
the CRP project. Please attach additional blank sheets if required for the descriptive 
responses.  
 

Objective:  
- to obtain the information on nuclear knowledge preservation status from 

selected institutions; 
- to get information on applicable methods and tools of knowledge preservation 

life cycle; 
- to get information on management approaches and practices used for knowledge 

preservation; 
- to support preparation CRP recommendations and conclusions on good 

practices; 
- to provide contacts between responsible persons in different organizations. 
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Name:  
 ________________________________________________________ 
 
Organization:  
 ________________________________________________________ 
 
Position:   
 ________________________________________________________ 
 
Mailing Address: 
 ________________________________________________________ 
 
Email Address:  
 ________________________________________________________ 
 
Phone:   
 ________________________________________________________ 
 
 
Your role in your organization in knowledge preservation:  
 
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
________________________ 
 

-----------------------------------------------------------------------------------------
------ 
 
 
Please return this survey to 
 
Name:   
 ___________________________________________________ 
 
Address for return here: 
 ___________________________________________________ 
 
E-mail:   
 ___________________________________________________ 
 
Phone:   
 ___________________________________________________ 
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1. Policy and strategies 
1.1 Are the KP principles definitely being included in organization policy?   
 
□  Yes    □  No 
 
1.2 If yes, which type of strategies has been developed to support implementation of 

such policy? 
□ human performance improvement (self-assessment, training, applying of good 

practices, etc.); 
□  workforce planning (tacit knowledge preservation and succession); 
□  identification, keeping and transferring critical knowledge; 
□  knowledge preservation and dissemination is a part of organization culture; 
□  other (please describe briefly). 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
1.3. What approaches are you applying to achieve the strategy objectives? 
□  KP activities are provided by sufficient resources (financial, manpower, etc); 
□  all level managers are personally involved in KP activities; 
□ system for stimulation and encouragement individual contribution in KP is 

implemented; 
□  all KP activities are based on clearly defined criteria and standards; 
□  training system guarantees sustainable training process; 
□  how KP activities are organized and supervised (please describe briefly)? 

___________________________________________________________________________
___________________________________________________________________________ 
 
1.4. Do you have written procedures for knowledge management?  
 
□  Yes    □  No 
 
1.5. Do you have nominated person/structure responsible for knowledge management?  
 
□  Yes    □  No 
 
If no, please describe briefly who/how it is managed: 
___________________________________________________________________________
___________________________________________________________________________ 
 
2. Methods and tools for knowledge life cycle 
2.1. Knowledge Identification 
2.1.1. How do you identify which knowledge should be captured, processed, 

maintained and preserved? 

___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
2.1.2. Do you apply graded approach for evaluation of knowledge significance?  
 
□  Yes    □  No 
 
If yes, how many grades do you use and what are the criteria for them? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
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2.1.3. How do you identify changes over time? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
2.2. Capture 
2.2.1. Do you apply specific methods and tools for capture tacit knowledge? 

If yes, please indicate: 
□  employee interview; 
□  questionnaire; 
□  knowledge mapping; 
□  photo and video; 
□  other (please describe briefly): 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
2.2.2. What methods and tools do you use for capture of explicit knowledge? 
□  physical capture of hard copies; 
□  digitization; 
□  databases; 
□  photo and video; 
□  models and simulators; 
□  other (please describe briefly): 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 

2.2.3. What formats do you use for capture information? Please list: 
 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
2.2.4. Do you define data quality? 
 
□  Yes    □  No 
 
If yes, what standards/definition do you apply? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
2.3. Processing 
2.3.1. Do you use special techniques for processing captured information? If yes, 

please indicate: 
□ data analysis; 
□ data structuring; 
□ digitization; 
□ compressing; 
□ creation of metadata; 
□ statistical processing; 
□ visualization; 
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□ other (please describe briefly): 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
2.3.2. Do you use standard or specific data models or software? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
2.4. Storage media 
2.4.1. What methods and tools do you use for information storage? 
□  archiving of hard copies; 
□  archiving of digital information: 

o  storage hard discs; 
o  optical storage (CD; DVD, etc.) 
o  streamers (magnetic tapes); 
o  other (please describe briefly): 

___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
□  film library; 
□  other (please describe briefly): 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
2.4.2. What format do you use for storage information? Please, list (i.e. ASCII, MS 

Word, XMC, etc.): 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
2.4.3. Do you use any specific (unique) format?  
 
□  Yes    □  No 
 
If yes, please identify and describe why. 
___________________________________________________________________________
___________________________________________________________________________ 
 
2.4.4. Do you have plans on refreshment or migration as storage standards changes? 
___________________________________________________________________________
___________________________________________________________________________ 
 
2.5. Retrieval/Access 
2.5.1. Do you have access control?  
 
□  Yes    □  No 
 
2.5.2. Do you have integrated information system which provides interoperability of 

different types of information (text, data, drawings, videos, 3-D models, etc.)?  
 
□  Yes    □  No 
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2.5.3. Do you use for data retrieval commercial or your specific software?  
Please describe. 

___________________________________________________________________________
___________________________________________________________________________ 
 
2.5.4. What standards do you use for knowledge retrieval? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
2.6. Data Exchange  
2.6.1. Do you exchange information with external organizations? 
 
□  Yes    □  No 
 
2.6.2. What are the conditions of data exchange: 
 
□  free exchange; 
□  commercial; 
□  bilateral agreements; 
□  other (please describe briefly): 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
2.6.3. What formats/standards are used? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
2.7. Communication 
2.7.1. What communication means do you use for information transfer: 

□ mail; 
□ express mail; 
□ e-mail; 
□ internet; 
□ intranet; 
□ other (please describe briefly): 
___________________________________________________________________________
___________________________________________________________________________ 
 
2.7.2. What primary standards/protocols are used? 
___________________________________________________________________________
___________________________________________________________________________ 
 
2.8. Multilingualism 
2.8.1. How many languages do you use for knowledge preservation? 
___________________________________________________________________________
___________________________________________________________________________ 
 
2.8.2. Do you apply special means (i.e., thesauri) for assure multilingual use of 

information? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
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2.8.3. Do you have special procedures for validation of translated information? 

___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
2.8.4. Do you use any computer aided or full translation? If so which systems are 

used? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
2.9. Version Control and Updating of Knowledge (Configuration Management) 
2.9.1. Do you have special procedures for version control and updating of 

knowledge? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
2.9.2. What kind of means do you use for configuration management of knowledge? 
___________________________________________________________________________
___________________________________________________________________________ 
 
2.10. Quality Assurance 
2.10.1. What QA standards do you apply? 
□  IAEA; 
□  ISO; 
□  ANSI/ANS; 
□  other (please describe briefly): 
___________________________________________________________________________
___________________________________________________________________________ 
 
2.10.2. Is the QA of knowledge management the part of organization QA guide? 
___________________________________________________________________________
___________________________________________________________________________ 
 
2.11. Knowledge Organization Structures 
2.11.1. Is your knowledge organization structures formalized in documentation? 
___________________________________________________________________________
___________________________________________________________________________ 
 
2.11.2. What type of knowledge management organization structure do you apply? 
□ centralized; 
□ decentralized; 
□ other (please describe briefly): 
___________________________________________________________________________
___________________________________________________________________________ 
 
2.11.3. Do you use thesauri, taxonomies, ontology or other organizational structures? 
 
□  Yes    □  No 
 
If yes, please describe. 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
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2.11.4. Do you use structured metadata? 
 
□  Yes    □  No 
 
If yes, what standards are used, if any 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
2.11.5. Do you use any computer aided metadata creation tools? 
 
□  Yes    □  No 
 
If yes, which 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
3. Management Factors 
3.1. User Identification 
3.1.1. Who are the users (current and future) of nuclear knowledge? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
3.1.2. Who are the producers (carriers) of nuclear knowledge? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
3.1.3. How will these participants and their requirements be identified over time? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
3.1.4. How often do you reconsider the list of current and potential participants? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
3.2. Standards and Regulations 
3.2.1. How do you define and consider relevant standards and regulations applied in 

Knowledge Preservation area? 
___________________________________________________________________________
___________________________________________________________________________ 
 
3.2.2. What standards and regulations do you follow? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
3.2.3. Who provide control that considered standards and regulations are properly 

implemented and followed? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
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3.2.4. In case of changes who is responsible for the adoption of new standards or 
regulation? 

___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
3.3. Work flow 
3.3.1. How do you provide integration of knowledge management technologies and 

tools and workflow process? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
3.3.2. As knowledge preservation tools and technologies change, does this impact 

workflow considerations and vice versa? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
3.4. Knowledge Systems Integrity 
3.4.1. How do you guarantee that there are appropriate controls on access and use of 

systems? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
3.4.2. Do you have specific procedures for: 
□ system security 
□ authentication 
□ access rights 
 
3.5. Human Resources 
3.5.1. Does workforce planning include a knowledge loss risk assessment? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
3.5.2. Do you have a list of job positions, respectively individuals who are object of 

special observation in the context of knowledge preservation? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
3.5.3. Have you establish the succession plan for key job positions? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
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Appendix A: Examples of tacit and explicit knowledge 
that need to be preserved 
Tacit Knowledge Explicit Knowledge 

Rationale for design documentation Scientific/engineering data 

Theories, codes and models 

Standards and Regulations 

Design documentation (including rationale) 

Documents, drawings, equipment and materials lists 
for large nuclear facilities 

Operating procedures 

Training procedures, curricula & course material 

Operating data (temperature, chemistry flows, etc.) 

Databases and related user interfaces 

Employee experience: 

• Operating practices and skills 
• Training practices and skills  
• Operating experience & safety 

culture 
• Maintenance experience  
• (corporate memory) 

Results of relevant national & international R&D 
projects 
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Appendix B: Methods and Tools on Topical Area  
Life cycle of knowledge Management processes 

Knowledge Identification User Identification 

Capture  

Processing and Organizing Knowledge  Standards and Regulations 

Storage  

Retrieval (Including Interoperability) Knowledge System Integrity 

Data Exchange  

Communications (Transport Mechanisms): Human Resource Management  
(Recruitment, Training, Retention) 

Multilingualism  

Version Control and Updating of Knowledge 
(Configuration Management) 

Intellectual Property Administration 

Quality Assurance  

Knowledge Organization Structures  
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APPENDIX C: SPECIAL PRESENTATIONS 
 
C.1. IAEA Knowledge Management Initiatives (within Programme C), Anatoli 

Tolstenkov and Andrei Kosilov, INIS & KNM Section …...…C1/ Page 1 to 18 
C.2. Meeting scope and objectives, P. Gowin, INIS & KNM Section 

………………………………………………………………….C2/ Page 1 to 3 
 
 
 

 
Page 37 of 142 



 CRP Consultancy Meeting Report 
 

 

 
Page 38 of 142



1

International Atomic Energy Agency

IAEA Knowledge Management IAEA Knowledge Management 
InitiativesInitiatives

(within Programme C)(within Programme C)

Anatoli Tolstenkov and Andrei Kossilov
INIS & NKM  Section

CRP on Knowledge Preservation, Vienna - 2005 2 International Atomic Energy Agency

ProgrammeProgramme C C –– Capacity Building and Nuclear Capacity Building and Nuclear 
Knowledge Maintenance for Sustainable Energy Knowledge Maintenance for Sustainable Energy 

DevelopmentDevelopment

C.1. Energy Modeling, 
Databanks and

Capacity Building

C.2. Energy Economy 
Environment (3E) 

Analysis

C.3. Nuclear Knowledge
Management

C.4. INIS

C.5. Library and 
Information

Support 

C1  /   Page 1 of 18
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CRP on Knowledge Preservation, Vienna - 2005 3 International Atomic Energy Agency

ObjectivesObjectives

• Subprogramme C.3 (NKM): 
• To meet the needs of MS in the management of knowledge in 

the fields of nuclear science and technology through the 
development of methodologies and provisions of guidance

• To enhance the synergy and further develop the Agency’s 
nuclear information resources and services

• Subprogramme C.4 (INIS):
• To meet the nuclear information needs of MS and the Agency 

through effective management of INIS

CRP on Knowledge Preservation, Vienna - 2005 4 International Atomic Energy Agency

Development of Guidance
Documents

Exchange
of information on activities and

best practices in the Agency and
helps avoid duplication

Knowledge Management Liason Group

Digitizing and Archiving Agency
Information

Preserving Knowledge and Internal
Expertise

Knowledge Preservation

Internal KM Activities

Nuclear Information and Nuclear
Knowledge Int. Conference (Paris)

NKM Seminar in ICTP (Trieste)

Knowldge Management

FR Knowledge Preservation Initiative
NPP Knowledge Preservation

KP in Underground Labs
KM for GCR

Knowledge Preservation

Support to WNU
Asian Nuclear Education Network

ENEN
ESANS at Uni-Pavia

Education and Training

KM with Member States

The Knowledge Management Programme
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CRP on Knowledge Preservation, Vienna - 2005 5 International Atomic Energy Agency

• Preservation should not be postponed 
until a perfect solution appears

• Small steps are usually better than no 
steps

CRP on Knowledge Preservation, Vienna - 2005 6 International Atomic Energy Agency

Main Preservation ActivitiesMain Preservation Activities

Capturing and Preservation of 
Knowledge/Information for later use

• Maintenance of INIS NCL Full-Text Collection 

• Digitization of INIS NCL Microfiche 

• Digitization of older IAEA and Member States 
Information

• Preserving Web-based information resources 
(evaluation project initiated)
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CRP on Knowledge Preservation, Vienna - 2005 7 International Atomic Energy Agency

INIS NCL (NonINIS NCL (Non--Conventional Conventional 
Literature) fullLiterature) full--text collectiontext collection

• Contains knowledge about peaceful 
nuclear sciences&technologies (collected 
by Member States for over 35 years)

• Contains over 600 000 documents (many 
of them can’t  be found anywhere else!)

http://www.iaea.org/inis/products/ncl.htm

CRP on Knowledge Preservation, Vienna - 2005 8 International Atomic Energy Agency

INIS NCL CollectionINIS NCL Collection

Total NCL documents 819,756

NCL available from INIS 622,897

NCL in electronic form 237,605

Pages (electronic) > 10,000,000

Total NCL pages ~25,000,000
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CRP on Knowledge Preservation, Vienna - 2005 9 International Atomic Energy Agency

INIS NCL CollectionINIS NCL Collection

• 63 languages 
• Western languages - 83%

• English - 70%
• Cyrillic and Slavic – 12%

• Russian – 10%
• Asian languages – 4.5%

• Japanese – 3.5 %
• Arabic – 0.4 %

CRP on Knowledge Preservation, Vienna - 2005 10 International Atomic Energy Agency

Digitization of Older IAEA and Member Digitization of Older IAEA and Member 
State DocumentsState Documents

• Documents and Records of the IAEA 
Board of Governors (~5,000; 1957 –
1996)

• IAEA Technical Documents (~1,500)
• IAEA Technical Reports Series (~3,000)
• Nuclear Data Reports (~3,500)
• Topical subsets of INIS
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CRP on Knowledge Preservation, Vienna - 2005 11 International Atomic Energy Agency

Digitization of Older IAEA and Member Digitization of Older IAEA and Member 
State DocumentsState Documents

• IAEA Nuclear Safety Series

• IAEA Bulletin

• IAEA Conference Proceedings

• Legal Documents (~1,000)

• French CEA-R Collection (~4,500; 1946-1970) 

CRP on Knowledge Preservation, Vienna - 2005 12 International Atomic Energy Agency

INIS FullINIS Full--Text Document Delivery NetworkText Document Delivery Network

• 58 National INIS Centres

• Over 30,000 ad hoc requests annually

http://www.iaea.org/inis/dd_srv.htm
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CRP on Knowledge Preservation, Vienna - 2005 13 International Atomic Energy Agency

INIS FullINIS Full--Text Document Delivery NetworkText Document Delivery Network

CRP on Knowledge Preservation, Vienna - 2005 14 International Atomic Energy Agency

Nuclear Knowledge DeskNuclear Knowledge Desk

• is intended for students and professionals in nuclear 
and nuclear related fields. Users of the service who 
submit queries concerning nuclear R&D and 
applications will be put into contact with an expert on 
the relevant subject or will receive a reply from the 
Nuclear Knowledge Desk, as appropriate

http://www.iaea.org/km/nkd
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CRP on Knowledge Preservation, Vienna - 2005 15 International Atomic Energy Agency

INIS Web Services INIS Web Services 

Annotated Internet Directory of Nuclear 
Information Resources

• http://www.iaea.org/inis/ws

CRP on Knowledge Preservation, Vienna - 2005 16 International Atomic Energy Agency

INIS Web Services INIS Web Services 
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CRP on Knowledge Preservation, Vienna - 2005 17 International Atomic Energy Agency

INIS Web Services INIS Web Services 

CRP on Knowledge Preservation, Vienna - 2005 18 International Atomic Energy Agency

FindFind--anan--Expert Facilities and Database Expert Facilities and Database 

can identify experts who are presently active in a 
given subject domain by searching recent entries 
to the INIS data base of scientific publications for 
authors in the nuclear field

http://www-fae.iaea.org
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CRP on Knowledge Preservation, Vienna - 2005 19 International Atomic Energy Agency

FindFind--anan--Expert Facilities and Database Expert Facilities and Database 

CRP on Knowledge Preservation, Vienna - 2005 20 International Atomic Energy Agency

Meetings on Atomic Energy DatabaseMeetings on Atomic Energy Database

• Contains information about meetings and 
courses relevant to the work of IAEA and to 
world scientific community

• On-line version is fully searchable from 1998 
and contains over 9,800 records

http://www.iaea.org/cgi-bin/maeps.page.pl/search.htm
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CRP on Knowledge Preservation, Vienna - 2005 21 International Atomic Energy Agency

Meetings on Atomic Energy DatabaseMeetings on Atomic Energy Database

CRP on Knowledge Preservation, Vienna - 2005 22 International Atomic Energy Agency

Meetings on Atomic Energy DatabaseMeetings on Atomic Energy Database

• IAEA Major Meetings and Seminars and IAEA 
co-operation meetings

• Scientific Meetings:
• on all topics of relevance to IAEA work
• on topics of peripheral interest to IAEA work (other 

energy forms, astrophysics)
• of very peripheral interest to IAEA work but a staff 

requested inclusion
• environmental/political themes (Kyoto-related)
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CRP on Knowledge Preservation, Vienna - 2005 23 International Atomic Energy Agency

Knowledge Bases Knowledge Bases 

• Fast Reactors 
http://www.iaea.org/inis/aws/fnss

• Accelerator Driven Systems
http://www-adsdb.iaea.org

• Gas Cooled Reactors
http://www.iaea.org/inis/aws/htgr

CRP on Knowledge Preservation, Vienna - 2005 24 International Atomic Energy Agency

Knowledge Bases Knowledge Bases 
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Support Corporate Knowledge Support Corporate Knowledge 
ManagementManagement

• Knowledge and Information Resources 
on LiveLink

• Repository of Travel Reports

• Repository of Meeting Reports

• Director General Briefs

• Knowledge Exchange Channels

CRP on Knowledge Preservation, Vienna - 2005 26 International Atomic Energy Agency

Support Corporate Knowledge ManagementSupport Corporate Knowledge Management
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Nuclear Knowledge ManagementNuclear Knowledge Management

Strategic Directions:

IAEA Nuclear Knowledge Portal

Nuclear Knowledge Packages

CRP on Knowledge Preservation, Vienna - 2005 28 International Atomic Energy Agency

Coordinated Research ProjectCoordinated Research Project

Comparative Analysis of 
Methods and Tools for 

Nuclear Knowledge 
Preservation
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Overall ObjectiveOverall Objective

To support the preservation of 
nuclear knowledge for as long as 
that knowledge remains useful by 
selection and implementation of 

appropriate cost-effective 
technological solutions

Approved in May 2006

CRP on Knowledge Preservation, Vienna - 2005 30 International Atomic Energy Agency

Specific Research ObjectivesSpecific Research Objectives

• Benchmarks, alternative methods and tools for 
nuclear knowledge preservation.

• These include processes to capture, 
understand, analyse, retrieve, visualize, archive 
and disseminate knowledge.

• Various types of information and media.
• Objective will be achieved by research and 

comparative analysis of technological 
knowledge preservation practices by the CRP 
Team during the period of 2005-2008.

C1  /   Page 15 of 18



16

CRP on Knowledge Preservation, Vienna - 2005 31 International Atomic Energy Agency

Needs AnalysisNeeds Analysis

• A survey form designed by the CRP Team 
and sent to representative producers to 
determine the current and future nuclear 
knowledge preservation environment.

CRP on Knowledge Preservation, Vienna - 2005 32 International Atomic Energy Agency

Expected OutcomesExpected Outcomes

• Methods and Tools to support the 
preservation of nuclear knowledge in 
Member States and the IAEA by selection 
and implementation of appropriate cost-
effective technological solutions.
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CRP on Knowledge Preservation, Vienna - 2005 33 International Atomic Energy Agency

CRP FrameworkCRP Framework

• CRM each year (2006-2008)
• Website for the CRP participants
• Research Activity within CRP 

organizations
• Disseminate the nuclear knowledge 

preservation recommendations

CRP on Knowledge Preservation, Vienna - 2005 34 International Atomic Energy Agency

Proposal receivedProposal received

• Algeria
• Bulgaria
• China
• Jordan
• Kazakhstan
• Korea

• Pakistan
• Philippines
• Russia
• Vietnam
• EU JRC Petten

It is not late to joint the CRP team!
For more info: www.iaea.org/km
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Consultancy MeetingConsultancy Meeting
2121--25 November 200525 November 2005

• To clarify the proposed technical frames and 
definitions for the new CRP.

• To develop the survey form and identify 
institutions to be surveyed.

• To comment on managerial issues and 
develop draft Action Plan.

• To identify benchmarks to be developed.
• To suggest the assignment of research 

activities by organizations.

CRP on Knowledge Preservation, Vienna - 2005 36 International Atomic Energy Agency

Have a productive 
and pleasant stay 

in Vienna!
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IAEA
International Atomic Energy Agency

Preparatory Consultancy 
for a new CRP 

on 
Comparative Analysis 
of Methods and Tools 

for Nuclear Knowledge Preservation

Meeting scope and objectives

IAEA

What is a CRP?

• Coordinated Research Project
• Contributions

• Research done by institutions in Member States
• Coordination done through the CRP mechanism (IAEA)
• IAEA funds mainly for added efforts for coordination

• Framework
• Duration 3 to 5 years
• Coordination meetings every 18 months
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IAEA

Why do a CRP?

• Starting point
• Area of common interest

• Experience gained in Member States
• Ongoing projects in Member States

• Added value from CRP
• Jointly developed guidance for the nuclear 

community
• Lessons learned
• Research results shared

IAEA

What is the objective of this CRP?

• Support the preservation of nuclear 
knowledge in Member States and in the 
IAEA by 
• analysis of existing or planned methods and 

tools
• selection of appropriate alternative cost-effective 

methods and tools 
• advancement of those methods and tools
• implementation and transfer to other MS
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Desired outcome of the CRP

• In general terms: Guidance for particpants and 
others on methods and tools for preservation of 
nuclear knowledge
• information technology
• knowledge organization systems; taxonomies
• knowledge repositories; archiving
• building digital libraries; search engines 

• possibly also: 
• implementation in participating institutions
• follow-up cooperations and joint work

IAEA

Expected results from this meeting

• Identification of suitable topical research 
areas for the CRP
• In which areas can we expect added value 

through coordination?
• Identification of potential CRP participants
• Definition of the desired outcome of the CRP

• What is useful to the nuclear community?
• Which guidance documents should be issued?
• Other forms of outcome to be envisaged?
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PROTECTED - COMMERCIAL

Consultancy Meeting
Comparative Analysis of Methods and Tools for 

Nuclear Knowledge Preservation

Dr. Carl W. Turner
2005 Nov 21 – 25

IAEA, Vienna

PROTECTED - COMMERCIAL 2

Outline of Presentation

• AECL Perspective – Knowledge 
Management for CANDU NPPs

• AECL’s Information Management and 
Decision Support System for CANDU NPPs –
SMART CANDU™

• AECL Research Proposal 
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PROTECTED - COMMERCIAL 4

AECL Perspective

• CANDU industry is strong, with good 
prospects for continued sales in Europe, 
Asia and North America

• AECL supplies:
– products and services to existing CANDU NPPs, 
– reactors for research & isotope production
– advanced/enhanced CANDU reactor designs to meet 

market needs today and in the future

• AECL must maintain the knowledge base to 
support the CANDU industry

D1  /  Page 2 of 12
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Elements of AECL Nuclear Knowledge 
Management Strategy

• Maintain Required Staff Levels and 
Competency
• Staff recruitment
• University network of research chairs and adjunct 

professors

• Capturing and Preserving Existing 
Knowledge 
• CANDU Owners Group
• CANTEACH – web-based learning centre
• AECL technical courses (internal)

PROTECTED - COMMERCIAL 6

Elements of AECL Nuclear Knowledge 
Management Strategy

• Sharing and Pooling Knowledge
• Feedback Monitoring System/OPEX
• Business Tools – Project Reporting, Customer Connect
• SMART CANDU™ – Information Management and 

Decision Support System for CANDU NPPs

• Develop New Technology (and Knowledge)
• Advancing Nuclear Technology (R&D)
• Developing new partnerships and collaborations

D1  /  Page 3 of 12
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Knowledge Management – NPP Context

Design and
Engineering Procurement &

Manufacturing

Construction
Commissioning

Operate
&

Maintain
Conceptual

Design
Plant Plant 

InformationInformation
AssetAsset

Reuse

ToolsToolsTools ToolsToolsTools ToolsToolsTools ToolsToolsTools ToolsToolsTools

PROTECTED - COMMERCIAL 8

Why KM is Important to NPPs

NPPs have:
• a complex technology base (design and OM&A 

infrastructure)
• long technology & plant life cycles, high capital 

intensiveness
• a need for life-cycle asset management strategies

that are knowledge-driven (i.e. economic and risk 
informed decisions)

• dependence on multi-disciplinary technologies,
expertise

• competing operational objectives (safety, 
production, cost)
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Why KM is Important to NPPs
(cont’d)

NPPs have:
• an ongoing need for simultaneous and integrated 

coordination of many complex physical and human 
systems 

• potentially high hazards must be managed to low 
tolerable risks 

• a regulated industry environment (safety, EQ, & NQA 
compliance)

• need for configuration management consistency to be 
maintained between “design basis” and “real plant 
state” and “documentation”

PROTECTED - COMMERCIAL 10

SMART CANDU™ - An information management and 
decision support system for CANDU NPPs

– An integrated suite of software 
products, sensors and work 
processes to:

Synthesize data into actionable 
information
Manage and exchange that 
information (internal and 
external interfaces)
Get the right information to the 
right person to support 
proactive decision making
Implement health and 
performance monitoring to 
manage plant aging throughout 
the life cycle

Safety, Control and Configuration 
Management

Operations and Maintenance

D1  /  Page 5 of 12



PROTECTED - COMMERCIAL 11

Reactor Safety and Control 

– Advanced Control Centre 
Information System 
(ACCIS)

– Alarm Annunciation and 
Message List System 
(CAMLS)

– Critical Safety Parameter 
Monitor (CSPM)

– Advanced On-Line 
Regional Overpower 
Protection (AOL-ROP)

PROTECTED - COMMERCIAL 12

Configuration Management Tools

Material 
Management

AIMAIM
TRAKTRAK CMMSCMMS

IntECIntEC

P&IDP&ID

Flow Sheets

Equipment 
& Wiring

Drawings & 
Documents
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Operations and Maintenance Tools
– Monitoring, Analysis and 

Diagnostics
Plant chemistry (ChemAND®)
Heat transport systems 
(ThermAND™)

– Inspection and Materials 
Assessment

Fuel Channels (FCMAT™)
Feeder Pipes (FDMAT™)
Fuel Inspection (FPMAT™)

– Plant Life Management and 
Maintenance Optimization

System-Adaptive Maintenance 
Program (SAMP)
Systematic Strategy for Maintenance 
and Surveillance (SYSTMS)

PROTECTED - COMMERCIAL 14

- - - MIMC

My Information Management Centre (MIMC)

MonitoringMaintenance

Work 
Management 

System (WMS)

• work orders

•scheduling

Inspection

Plant 
Configuration

Plant 
Performance

Plant 
Interfaces
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Plant Information Systems Architecture

• Plant LAN  
– Configuration Management 
– Operations and Maintenance

• Control LAN 
– Reactor Safety & Control

• Plant Floor
– Plant data

PROTECTED - COMMERCIAL 16

AECL CRP Research Proposal – Knowledge 
Management Performance Assessment

• Objectives
– Identify areas for improvement in the KM system
– Ensure KM supports informed decision making
– Support the alignment of KM objectives with corporate 

strategy and value creation
– Communicate management goals or priorities
– Promote and motivate desired behaviour of employees 

(motivate knowledge sharing etc.)
– Stimulate learning and innovation: -> organizational 

effectiveness!
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KM Performance Assessment: Stages
Identify knowledge flows and core 
competencies 

Consider different stakeholders and 
their goals and definitions of success

Measures should be reliable, valid, 
actionable etc.

Define what data will be collected and 
how it will be collected and how often

Define the objectives of 
KM

Develop measures and 
measurement methods 

Identify existing 
KM practices

Measure

Interpret

PROTECTED - COMMERCIAL 18

Knowledge-Based Decisions & Action

Improved OM&A
(Pro-active Problem Avoidance)

Staff &
Expertise

Integrated & Shared Knowledge Base
(supported by information management

technology infrastructure)

Engineering &
Support Tools

KM-enabled Quality, Safety & Operations Culture

Learning &
Innovation

KM Performance Concepts
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Benchmarking Objective

• Measure extent of and maturity of:
– “the activities, processes, systems, behaviors and 

culture that promote and facilitate improved corporate 
knowledge creation, retention & storage, sharing, 
utilization, and transfer”

• Benefit:
– Track improvement over time (past, present, future)
– Relative comparison to peer NPPs
– Awareness/promotion/adoption of best practices
– Industry-wide status, trends, comparisons
– Link use of KM best practices to plant operational 

performance

PROTECTED - COMMERCIAL 20

Development of Assessment Basis

• Review and understand the KM literature 
(theory, constructs, academic and 
practitioner perspectives)

• Review existing and proven KM assessment 
approaches, the measures used etc. (and 
there are many!).

• Develop, select, or incorporate appropriate 
assessment methodology and measures for 
NPPs…
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Apply in NPP context: key areas
NPP operational and safety culture
NPP knowledge & information repositories (records 
and archival)
KM of workers (skills, learning, training)
KM of operational policy, work processes, methods, 
and practices
technology infrastructure (i.e. IS, IT, I&C, and 
Decision Support Systems), and
intellectual and knowledge asset utilization
Design Basis Knowledge Management
Plant Configuration Management Knowledge

PROTECTED - COMMERCIAL 22

Approach
• Develop prototype survey instrument

– Obtain expert peer review and revise

• Conduct KM NPP Case Studies:
– Choose leading plants (different designs)
– Propose IAEA KM Audit Team Approach
– Trial use of survey instrument (validation)
– Capture/confirm state of “best practices”

• Finalize Survey Instrument
• Conduct initial wide NPP survey
• Compile & share results/findings
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Summary
• As designer and supplier of NPPs, AECL must 

maintain CANDU knowledge base
• NPPs operate in a highly complex, competitive 

and regulated environment – KM important
• AECL’s information management and decision 

support system – SMART CANDU™ - addresses 
many KM needs at CANDU NPPs

• AECL proposes KM performance assessment to 
track improvements and link KM to plant 
operational performance

PROTECTED - COMMERCIAL 24
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IAEA consultancy meeting on Comparative IAEA consultancy meeting on Comparative 
ANALYSIS OF methods and Tools for Nuclear ANALYSIS OF methods and Tools for Nuclear 

Knowledge PreservationKnowledge Preservation

21.21.-- 25. November 2005, Vienna25. November 2005, Vienna

ODIN databases of JRC ODIN databases of JRC PettenPetten ––
Useful tools for nuclear data & Useful tools for nuclear data & 
documentation managementdocumentation management

H. H. OverH. H. Over

EC JRC Institute of Energy, Petten, Netherlands

7 Institutes in 5 Member States:
JRC - Joint Research Centre

IE - Petten The Netherlands
- Institute for Energy
IRMM - Geel Belgium
- Institute for Reference Materials and Measurements

ITU - Karlsruhe Germany
- Institute for Transuranium elements

IPSC - IHCP - IES - Ispra Italy
- Institute for the Protection and the Security of the Citizen
- Institute for Health and Consumer Protection
- Institute for Environment and Sustainability 

IPTS - Seville Spain
- Institute for Prospective Technological Studies
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Online Data & Information Network (ODIN)Online Data & Information Network (ODIN)
ODIN is provided by the European Commission Joint Research Centre 
Petten. It contains engineering databases, document management sites and 
other information related to European research in the area of nuclear and 
conventional energy.

ODIN Objectives & FeaturesODIN Objectives & Features

Objectives
•Conserves knowledge of conventional and 
nuclear energy related R&D
•Manages and exchanges data and 
documentation within European projects
•Disseminates public data and information to 
the research community
•Provides data and documentation for training 
and education

Features
•Contains public and restricted data
•Is offered free-of–charge to the benefit of 
European R&D
•Is deployed on professional hard- and 
software infrastructure
•Provides central, long-term maintenance of 
databases and applications
•Has English user interface

Web-enabled ODIN Databases with Nuclear Relevance
(https://odin.jrc.nl)

Mat-DB DoMa

SENUFNuCoC DARES

GasketHTR-Fuel
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ODIN architecture

ODIN Web Portal on Petten Server
secure connection <-> fire-wall <-> access control <-> integrated user management

Engineering DBs

Mat-DB, Gasket-DB, 
HTR-Fuel-DB

Document Management 
DB

DoMa

Relational Database Management System (ORACLE)

Open Interfaces to
European competence 
sites:

Webservice between Mat-DB and 
FIT-IT life-time prediction at 
Fraunhofer IKM, Freiburg

Nuclear DBs

SENUF-DB, NuCoC-DB, 
DARES-DB

Investments for hardInvestments for hard-- & software ~ 1 & software ~ 1 MEuroMEuro

IDC

IDC

IDC

Internet

Load
Balancer

Application
Server

Oracle Database
Server

Firewall

Client BrowserPetten Infrastructure

https://odin.jrc.nl
(secure ssl connection)

Client Browser

Hardware infrastructure of ODIN platformHardware infrastructure of ODIN platform
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Cooperations with:

• IAEA

• COST

for data and documentation 
management.

• a series of new projects 
implemented in DoMa

• new database applications 
for several institutional 
projects and SCAs are 
specified (horizontal 
support)

• numerous data and 
documentation uploaded

Deployment of seven 
document management, 
engineering and nuclear 
databases

The web-enabled Materials Database (Mat-DB) is the result of 

merging the former Alloys-DB and Corrosion-DB. 

Mat-DB covers mechanical and thermo-physical properties data 

of engineering alloys at low, elevated and high temperatures for

base materials and joints and includes irradiation materials 

testing in the field of fusion and fission, tests on thermal barrier 

coating for gas turbines and mechanical properties testing on a 

corroded specimen. The corrosion part refers to weight gain/loss

data of high temperature exposed engineering alloys, ceramics 

and hot isostatic pressed powder materials. 

Mat-DB features
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Web-enabled Mat-DB Objectives & Features
Contains mechanical, thermo-physical and 
corrosion properties data at low, elevated 
and high temperatures
Owns detailed meta-information on source, 
specimen, material, test condition & joining
Covers 34 test types (creep, crack growth, 
fatigue, etc) 
Is designed for experimental data from 
standardized and pre-standardized tests
Contains over 40.000 public and restricted  
test results (including IAEA data)
Provides a web-interface for data content,  
data entry, data retrieval and analysis 
routines

Allows XML related on-line data transfer 
from ‘test machine’ into Mat-DB 
Contains unit conversion
Check automatically on mandatory and 
standardized input in text fields
Is offered free-of–charge to the benefit of 
European R&D
Is deployed on professional hard- and 
software infrastructure
Provides central, long-term maintenance of 
databases and applications
Is commercially used as stand-alone PC & 
client/server applications

Material entity
Chemical composition 

Designation & production

Characterisation

Isotropic grain size

Duplex grain size

Directionally solidified grain size

Hardness

Microstructure

Phase

Physical constants

Thermo-mechanical heat treatment

Customer internals

Database structure of MAT-DB
• Oriented towards international material standards and recommendations 

• More than 130 tables, 1850 fields
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MECHANICAL PROPERTIES IRRADIATION

CRACK GROWTH & FRACTURE Irradiation creep

Creep crack growth Swelling

Cyclic creep crack growth TENSILE

Fatigue crack growth Compression

Fracture toughness Multiaxial tensile

Impact Uniaxial tensile

CREEP Small punch tensile

Cyclic creep THERMO-PHYSICAL PROPERTIES 

Multiaxial creep Density

Torsional creep Electrical resistivity

Uniaxial creep Emissivity

Small punch creep Linear thermal expansion

RELAXATION Poisson’s ratio 

Multiaxial relaxation Specific heat 

Uniaxial relaxation Shear modulus

FATIGUE Thermal conductivity

High cycle fatigue Thermal diffusivity

Low cycle fatigue (load control) Young's modulus 

Low cycle fatigue (strain control) CORROSION

Thermal fatigue High temperature corrosion

Thermo-mechanical fatigue 

Mat-DB test types

Creep 
Creep relations: Norton creep law, Prandtl creep law, 
Soderberg creep law, Monkman-Grant relation, Dobés-
Milîcka relation
Extrapolation methods: Larson-Miller, Manson-Haferd, 
Manson-Brown, Orr-Sherby-Dorn, Spera, Minimum 
commitment method
Constitutive creep equations: Theta projection, Mc Vetty
equation, Kachanov equation 
Interpolation routines: Polynomial creep curve fit, 
Polynomial stress dependence, Isochronous & isostrain
determination

Fatigue 
Ludvik law, Manson-Coffin relation, Basquin
analysis, Frequency modified Manson-Coffin 
relation

Crack growth
ASTM compliant creep crack growth analysis, 
Creep crack growth plot, Fatigue crack growth 
analysis

HT Corrosion
Weight gain/loss analysis: Power law, Power 
law-time, Parabolic Dm2, Parabolic t1/2, Kp(t), 
Breakaway

Mat-DB evaluation routines

Cooperation with Fraunhofer institute at Freiburg, Germany: Data exchange (web-service) to the Fitit software to 
calculate material parameters of complex models for finite element calculations. 
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Larson-Miller extrapolation

Stand-alone PC & Client/Server User-Interface

Confidential 
IAEA data 
pools

D2   /  Page 7 of 14



8

The web-enabled document management system DoMa is designed to 
enhance the dissemination of information amongst R&D community 
sectors. Any type of electronic record (i.e. document, spreadsheet, graphic, 
etc.) may be stored. The facility combines open access to general 
information (i.e. title, author, abstract, etc.) about a particular record with 
controlled access to the actual files. At the Institute for Energy, DoMa has 
been used to deploy networks for energy related R&D, specifically for 
Nuclear Energy and for Conventional Energy.

DoMa features

• Provides conservation, management and dissemination of documents

• Combines open access to meta information (e.g. title, author, abstract) 
with controlled access to the actual files

• Offers delegated administration of documents and access rights

• Is used by energy related R&D projects for the management of internal 
documents and the dissemination of public reports 
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The web-enabled Nuclear Centres of Competence Database (NuCoC-

DB) site provides access to the information gathered during a survey in 

the fields of Fission and Radiation Protection. This study was initiated by 

the committee for the Euratom research and training programme in the 

field of Nuclear Energy (1998 - 2002) with the intention to draw strategic 

conclusions as regards to further needs in these fields. 

NuCoC-DB features

• Is an assessment of the present situation concerning centers of 

competence in the fields of Nuclear Fission and Radiation Protection 

• Lists 218 European organizations 

• Allows a search on organisation, department, NF & RP facility and 

activity
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The web-enabled Safety of Eastern European Type Nuclear Facilities

Database (SENUF-DB) contains information on advanced and special 

equipment, tools, materials and processes in nuclear power plants. 

Maintenance and associated actions in nuclear power plants may require 

individually tailored approaches and treatments to achieve both a proper 

technical solution and economic viability. Information about the existence, the 

main parameters of advanced (remotely controlled), specially designed and 

manufactured equipment and the experience of their usage are collected in 

the database. The aim is to provide maintenance managers and engineers 

with adequate information on the subject in order to help them selecting the 

most appropriate and cost efficient solution. SENUF-DB provides English and 

Russian user interface for data entry and retrieval.

SENUF-DB features
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The web-enabled Database on Research Reactors DARES-

DB includes information on current research reactor safety 

assessment approaches as supplied by the operators. It 

aims at highlighting similarities and principal differences in 

the substance of the existing best practice approaches for 

different types of research reactors in different countries in 

the areas of National Requirements, Periodic Safety Review 

(PSR) and Probabilistic Safety Assessment (PSA). 

DARES-DB features
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The web-enabled HTR Fuel Database (HTR Fuel-DB) has 

been developed as a prototype Web-enabled database 

application for experimentally measured High Temperature 

Reactor fuel element data and is restricted to project 

members. The HTR Fuel-DB has a complex structure with 

detailed meta-information about the data source, geometry 

of fuel elements, particles, coating layers, irradiation, etc. 

HTR-Fuel-DB features
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The web-enabled Gasket Database (Gasket-DB) has been 

developed within the European PERL project (Pressure Equipment, 

Reduction of Leak rate: Gasket parameter measurements). It 

contains gasket data from standard and experimentally measured 

manufacturers data. The source of these data is only accessible for 

projects partners. The manufacturers data are measured in German

and French laboratories. They data sets contain much more detailed 

information than those data which are published in the existing EN 

1591-2 standard. One aim of the PERL project was the improvement 

of these standard. 

Gasket-DB features
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Register in the ODIN portal
https://odin.jrc.nl/

to have immediate access to various 
databases and public data!
hans-helmut.over@jrc.nl
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Institutt for energiteknik
OECD Halden Reactor Project

VR-based tool developed in RRC “Kurchatov
Institute” for KM (presented by V.Sivokon)

IAEA Consaltancy Meeting on 
Comparative Analysis of the Methods 

and Tools for Nuclear Knowledge 
Preservation

21-25 November 2005, Vienna

Institutt for energiteknik
OECD Halden Reactor Project

In 2003 a VR simulator of Leningrad NPP 
Refueling Machine (RM) was 

commissioned and it extended a scope of 
LNPP FSS for team work training of 

reactor and RM operators.

In 2004 a new VR-based simulator for 
RM maintenance staff was developed: 

RM Housing ReplacementRM Housing Replacement
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Участники проекта:

• РНЦ “Курчатовский институт”, Москва, Россия

• Ленинградская АЭС, Сосновый Бор,  Россия

• Институт Энергетических Технологий, Халден,Норвегия,  
при финансовой поддержке Правительства Норвегии

• RRC “Kurchatov Institute”, Moscow, Russia

• Leningrad Nuclear Power Plant, Sosnovy Bor, Russia

• Institute for Energy Technology,  Halden, Norway,
project financed by Norwegian Government

Project Participants:

Цели проекта: Project Goals:

• улучшение процесса
подготовки ремонтного
персонала РЗМ средствами
виртуальной реальности с
возможностью интерактив-
ного доступа к имеющейся
документации;

• приведение комплекта
имеющихся станционных
документов в соответству-
ющий электронный вид.

• extending training process of 
RM maintenance staff with a 
training Tool based on Virtual 
Reality with access to extended 
document set;

• convert existing LNPP 
documentation set into 
interactive on-line form.
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Комплекс предназначен для: Intendent application:

• начального обучения
приходящего на станцию
персонала;

• обновления и закрепления
навыков персонала перед
проведением конкретной
ремонтной кампании;

• использования персоналом
в режиме самообучения;

• проведения тестирования
персонала при плановых
переаттестациях.

• initial training of incoming
personnel;

• update staff experience before
actual maintenance action;

• preservation and improving 
personal knowledge on-site.

• routine testing of
maintenance personnel
experience.

Предмет изучения: Application in training:

• конструкции и
функционирование
элементов и узлов РЗМ;

• процедуры ремонта и
технического
обслуживания РЗМ;

• производственные
документы и инструкции. 

• basic components of RM 
and their functions;

• RM maintenance and
support;

• existing documentation set.
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Реализованные стадии: Project Scope:

• демонтаж приводов и
коммуникаций, связыва-
ющих скафандр с РЗМ;

• снятие скафандра с РЗМ
и перемещение его в
ремонтную зону;

• установка на РЗМ гото-
вого (нового или отремон-
тированного) скафандра;

• подключение приводов и
коммуникаций. 

• unpluggin of housing 
drives, wiring and piping;

• housing disconnecting and 
transportaion to maitenance
zone;

• installation of replacement 
housing into RM;

• reconnecting housing 
drives, wiring and piping.

Объем проекта: Project highlights:

• сложность ВР-сцены:
7996 объектов

• динамические объекты:
424

• реализованные операции:                
более 350

• интерактивные действия: 
660

• продолжительность
реального процесса: 5 дней

• VR World complexity: 
7996 objects

• dynamic objects:            424

• process steps: 
more than 350

• interactivity: 660 actions

• actual process duration:
5 days
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Main technological stages:

Database of technological process

SCENARIOUS

STATUS OF
3D-OBJECTS

EVENTS
TO BE INITIATED

ELECTRINICAL
DOCUMENTATION

VIRCTUAL REALITY

CREATION OF
3D-OBJECTS

3D-OBJECTS BEHAVOUR 

Example of procedure, steps and actions descriptions:
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Electronic documentation:

HTML-DOCUMENTS DIAGRAMS PICTURES

PHOTOS VIDEO VR-VIDEO VR-
PHOTOS

DRAWINGS

New VR-simulators for Kalinin NPP (WWER-1000)
have been implemented in the end of 2004

Showing equipment 
internal design

3D-animation show of 
main components of the 
equipment

Interactive 3D-
scenarios of 
technological processes 
of equipment 
assembling-
disassembling
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Thank you very much 
for your attention!
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PRESERVATION OF NATIONAL PRESERVATION OF NATIONAL 
NUCLEAR KNOWLEDGE NUCLEAR KNOWLEDGE ––

CHALLENGES AND SOLUTIONSCHALLENGES AND SOLUTIONS

L. PIRONKOVL. PIRONKOV
SOFIA TECHNICAL UNIVERSITY, KNPP TC SOFIA TECHNICAL UNIVERSITY, KNPP TC 

CURRENT STATUS CURRENT STATUS -- OVERVIEWOVERVIEW

KOZLODUY NPP VALUESKOZLODUY NPP VALUES
•• 30 years operational experience30 years operational experience
•• Comprehensive training systemComprehensive training system
•• Applying of international good practiceApplying of international good practice
BG NUCLEAR SOCIETY VALUESBG NUCLEAR SOCIETY VALUES
•• Engineering and Consulting organizationsEngineering and Consulting organizations
•• Maintenance companiesMaintenance companies
•• R&D institutesR&D institutes
NATIONAL EDUCATION SYSTEM VALUESNATIONAL EDUCATION SYSTEM VALUES
•• High schoolsHigh schools
•• UniversitiesUniversities
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CURRENT STATUS CURRENT STATUS -- OVERVIEWOVERVIEW
EXPLICIT KNOWLEDGEEXPLICIT KNOWLEDGE
•• Type Type -- Paper documents and electronic recordsPaper documents and electronic records
•• Storage Storage –– archives, data bases, librariesarchives, data bases, libraries
•• Access Access –– directly or by intranetdirectly or by intranet
•• Search Search –– ordinary way, no specific toolordinary way, no specific tool

TACIT KNOWLEDGETACIT KNOWLEDGE
•• Virtual, nonVirtual, non--documented informationdocumented information
•• Difficult identificationDifficult identification
•• Private ownershipPrivate ownership
•• Less opportunities for efficient managementLess opportunities for efficient management

CURRENT STATUS CURRENT STATUS -- OVERVIEWOVERVIEW

Most of the elements of knowledge Most of the elements of knowledge 

management system are available but:management system are available but:

•• Knowledge management is more Knowledge management is more 

spontaneous than systematic processspontaneous than systematic process

•• Not clear definition of objectives, scope Not clear definition of objectives, scope 

and responsibilitiesand responsibilities
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CHALLENGESCHALLENGES

POTENTIAL PROBLEMS THAT REFLECT TO TRAINING AND POTENTIAL PROBLEMS THAT REFLECT TO TRAINING AND 
HUMAN PERFORMANCEHUMAN PERFORMANCE

•• Violation of natural process of personnel Violation of natural process of personnel 
reproduction and smooth generation renewalreproduction and smooth generation renewal

•• Decreasing of personnel recruitment competitiveness Decreasing of personnel recruitment competitiveness 

•• Break of knowBreak of know--how transfer process and loss of how transfer process and loss of 
huge amount of huge amount of ““tacittacit”” skills and knowledgeskills and knowledge

•• Loss of personnel motivationLoss of personnel motivation and qualified and qualified 
manpower drainmanpower drain

NATIONAL SPECIFICSNATIONAL SPECIFICS

POLITICAL TRENDSPOLITICAL TRENDS
••Unclear EU longUnclear EU long--term nuclear energy term nuclear energy 
policypolicy
••Dissimilar attitude to Russian design Dissimilar attitude to Russian design 
reactors, particularly WWERreactors, particularly WWER--440440
••Indicative positive signals Indicative positive signals –– US US 
nuclear energy strategy turn, nuclear energy strategy turn, 
construction of new NPP in Finland, construction of new NPP in Finland, 
results of referendum in Swissresults of referendum in Swiss
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NATIONAL SPECIFICSNATIONAL SPECIFICS
ECONOMICAL TRENDSECONOMICAL TRENDS

•• Expectation for sustainable economical Expectation for sustainable economical 
growthgrowth

•• Lack of alternative primary energy Lack of alternative primary energy 
resourcesresources

•• Energy market liberalizationEnergy market liberalization

•• Decommissioning of units 1 to 4Decommissioning of units 1 to 4

•• Restart of Restart of BeleneBelene NPP constructionNPP construction

NATIONAL SPECIFICSNATIONAL SPECIFICS

EDUCATIONAL SYSTEM REFORMSEDUCATIONAL SYSTEM REFORMS
••Engineering study Engineering study vsvs Academic study Academic study --
Price/Trouble ratio deteriorationPrice/Trouble ratio deterioration
••Decreasing of number of students in nuclear Decreasing of number of students in nuclear 
areaarea
••Limited number of nuclear specialties in Limited number of nuclear specialties in 
Bulgarian universitiesBulgarian universities
••Limited opportunities for graduation abroadLimited opportunities for graduation abroad
••Conservatism of post graduation systemConservatism of post graduation system
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NATIONAL SPECIFICSNATIONAL SPECIFICS

DEMOGRAPHIC TRENDSDEMOGRAPHIC TRENDS

•• Ageing and depopulationAgeing and depopulation

•• Emigration and Emigration and ““brain drainbrain drain””

•• Impact of prolonged retirement system Impact of prolonged retirement system 
reformsreforms

PUBLIC OPINIONPUBLIC OPINION

•• Strongly positiveStrongly positive

POSSIBLE SOLUTIONSPOSSIBLE SOLUTIONS
PROACTIVE RELATIONSHIP TO EDUCATION SYSTEMPROACTIVE RELATIONSHIP TO EDUCATION SYSTEM

•• Coordination of admission plans for university Coordination of admission plans for university 
nuclear related specialtiesnuclear related specialties

•• Actualization of individual student observation and Actualization of individual student observation and 
support system on the base of prior contractssupport system on the base of prior contracts

•• Providing real workplaces and special payment terms Providing real workplaces and special payment terms 
for senior class studentsfor senior class students summer practicesummer practice

•• ParticipationParticipation in existing systems for knowledge in existing systems for knowledge 
dissemination like World Nuclear University or dissemination like World Nuclear University or 
various types of Network of Excellencevarious types of Network of Excellence
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POSSIBLE SOLUTIONSPOSSIBLE SOLUTIONS
KEEPING PRIORITY OF THE TRAINING IN NPP KEEPING PRIORITY OF THE TRAINING IN NPP 

CORPORATE STRATEGYCORPORATE STRATEGY
•• Independence and direct supervision by top Independence and direct supervision by top 

management.management.
•• Keeping high level of instructor staff. Special Keeping high level of instructor staff. Special 

attention to recruitment and motivation of attention to recruitment and motivation of 
instructors.instructors.

•• Adequate investment to follow world training Adequate investment to follow world training 
standards and achievements.standards and achievements.

•• Integration and optimization of existing training Integration and optimization of existing training 
infrastructure with respect to construction of second infrastructure with respect to construction of second 
NPP site.NPP site.

POSSIBLE SOLUTIONSPOSSIBLE SOLUTIONS
PRESERVATION AND TRANSFER OF CORPORATE MEMORYPRESERVATION AND TRANSFER OF CORPORATE MEMORY

•• Digitalization of existing knowledge related Digitalization of existing knowledge related 
information information –– design, operational, maintenance, design, operational, maintenance, 
training, etc.training, etc.

•• Systematization and userSystematization and user--friend access to available friend access to available 
explicit knowledge.explicit knowledge.

•• IdentificationIdentification,, extraction and processing of extraction and processing of ““tacittacit””
knowledge.knowledge.

•• KnowKnow--how transfer and use of other industries broad how transfer and use of other industries broad 
experience.experience.

•• Development of integrated knowledge management Development of integrated knowledge management 
system (KMS) on the base of IT.system (KMS) on the base of IT.
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POSSIBLE SOLUTIONSPOSSIBLE SOLUTIONS
EXEMPLARY KMS PROJECT APPROACHEXEMPLARY KMS PROJECT APPROACH

•• Step 1Step 1-- Needs assessment audit.Needs assessment audit.

•• Step 2 Step 2 -- Data gathering.Data gathering.

•• Step 3 Step 3 –– Network design and structure.Network design and structure.

•• Step 4 Step 4 –– Performance timeline.Performance timeline.

•• Step 5 Step 5 -- ImplementationImplementation

RESEARCH PROPOSALRESEARCH PROPOSAL

••The overall objective of the Research Project The overall objective of the Research Project 
is to determine the frame of Knowledge is to determine the frame of Knowledge 
Management System at KNPP and the Management System at KNPP and the 
feasibility of setting up such KMS into the feasibility of setting up such KMS into the 
current infrastructure of KNPP.current infrastructure of KNPP.
••The project emphasizes especially to The project emphasizes especially to 
knowledge preservation as a part of larger knowledge preservation as a part of larger 
process of knowledge management.process of knowledge management.
••The Concept Map will be experimented as a The Concept Map will be experimented as a 
institutional memory preservation tool.institutional memory preservation tool.
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RESEARCH PROPOSALRESEARCH PROPOSAL
Specific research objectives will be focused Specific research objectives will be focused 
to:to:
••Classifying the existing and most Classifying the existing and most 
important information related to KNPP important information related to KNPP 
industrial memory;industrial memory;
••Overview and assessment of current Overview and assessment of current 
information infrastructure;information infrastructure;
••Performing a knowledge acquisition study, Performing a knowledge acquisition study, 
based upon applying the Concept Map based upon applying the Concept Map 
Approach.Approach.

THANK YOU FOR YOUR THANK YOU FOR YOUR 
ATTENTION!ATTENTION!
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Engineering Approach to Relative Engineering Approach to Relative 
Quantitative Assessment of Safety Quantitative Assessment of Safety 

Culture and Related Social Issues in Culture and Related Social Issues in 
NPP OperationNPP Operation

RUSSIAN RESEARCH CENTRE 
“KURCHATOV INSTITUTE”

The main part of this presentation is based on the paper presented at
International Symposium on the future I&C for Nuclear Power Plants, ISOFIC-2005

November 1-4 2005, Republic of Korea

V. Sivokon, M. Gladyshev, S. Malkin

IAEA Consaltancy Meeting on Comparative Analysis of the 
Methods and Tools for Nuclear Knowledge Preservation

21-25 November 2005, Vienna

IntroductionIntroduction

The majority of the NPP Safety Culture (SC) 
assessment methods are based on interviews, 
personnel interrogations and external observations

Methods of this type have alongside with known 
advantages such lack as subjectivity of received results

For our computerized assessment of SC, the approach 
based on the assessment of SC reflection in NPP 
operational performance was chosen.

This approach can be used as complementary to all 
mentioned above methods.
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Main IdeaMain Idea

In accordance with the basic safety principles 
the Safety Culture is one of the main plant 
protection means intended to prevent incidents 
and accidents
(IAEA INSAG-12, “Basic Safety Principles for 
Nuclear Power Plants”, (75-INSAG-3 Rev.1), 
INSAG Series No. 12, Vienna, 1999)

It means that for NPP having such protection 
the level of Safety Culture can be relatively 
assessed by monitoring and analysis of 
operational events

The relation between physical and levels of The relation between physical and levels of 
protection in defense in depthprotection in defense in depth

Fifth level: Off-site emergence response

Safety and  
protection 
system, 

engineered and 
special safety 

features

Fission products

First barrier: Fuel matrix

Second barrier: Fuel rod cladding

First level: Prevention of deviation from normal operation 

Normal 
operating  
systems

General means of protection; 
conservative design, quality 
assurance; safety culture

Third barrier: Primary coolant boundary

Fourth level: Accident management including confinement protection

Fourth barrier: confinement 

Third level: Control of accidents in design basis
Second level: Control of abnormal operation 
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Engineering approachEngineering approach

Safety Culture definition given in INSAG-4 (IAEA 
INSAG-4, “Safety Culture”, Safety Series, No. 75-
INSAG-4, Vienna, 1991) highlights actual aspects of 
SC which can be assessed by monitoring SC 
indicators based on operational events analysis

Such approach, called the engineering approach, is 
logic evolution of the IAEA ASSET method broadly 
used in 90-s at Russian, Ukrainian and some other 
plants including Olkiluoto NPP in Finland

Engineering interpretation of Engineering interpretation of 
Safety Culture definitionSafety Culture definition

1st ASSET layer (1-st aspect of Safety Culture)
Identification of the latent weaknesses by: 
1 - Quality Control
2 - Preventive Maintenance
3 – Surveillance Testing
(Capability to identify the latent weaknesses 
and pending safety problems)

2nd ASSET layer (2nd aspect of Safety Culture)
Prevention of incidents and accidents, holding of 
the events at low level of significance 
(Capability to assess significance of the 
events, safety problems and to respond 
to them adequately: fault tolerance, 
priorities, timely reaction)

3rd ASSET layer (3rd aspect of Safety Culture)
The event root cause analysis and development 
of effective corrective actions
(Capability of leaning the lessons from 
experience and elimination of recurrent 
events and safety problems)

NPP
safety and 

productivity

Recurrent events
(prevented)

Incidents
(prevented)

Defects
(timely detected)

4

Existing latent weaknesses: equipment defects, personnel 
and procedures deficiencies developing to failures and 
deviations from NPP safe and effective operation

5

6

4, 5, 6 - Feedback to enhance all the 3 aspects of Safety Culture

Defects Failures Events

1st ASSET
Layer 2nd ASSET

Layer

3rd ASSET
Layer
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Aspects of Safety CultureAspects of Safety Culture

Identification of problems – Plant capability to identify actual safety 
problems by plant surveillance. Quantitatively it can be defined as 
ratio of number of events discovered by surveillance to the total 
number of events.

Assessment of events significance and problems priorities for 
accident prevention – Plant capability to assess significance of the 
problems and to respond to them adequately (allocate recourses in 
accordance with problem significance). It is quantitatively defined 
as the ratio of number of events having a low level of significance 
to the total number of events.

Learning the lessons – Plant capability to learn the lessons and to 
eliminate problems (recurrent events). It is quantitatively defined as 
the ratio of number of unique (not recurrent) events to the total 
number of events.

Complementary groups of the indicators Complementary groups of the indicators 

Integral indicators based on the all population of the 
events

Differential indicators, based on pre-defined groups 
of events having different nature (failures of 
mechanical, electrical, I&C equipment, personnel 
and procedures)

Individual indicators, based on comparison of each 
event with predecessors
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History of the ERCATD tool developmentHistory of the ERCATD tool development

The first version of our special software tool ERCATD (Event Root 
Cause Analysis Tool and Database) for event analysis was 
developed in 1996 under a contract and in close co-operation with 
the IAEA. It was fully based on the ASSET method, which did not 
cover SC problems at that time
Later on, while developing the engineering approach to SC 
assessment, presented above, the tool was being continuously 
redesigned
During 1997-1999 various NPPs in Russia, Ukraine, Kazakhstan and 
Finland while self-assessing their operational performance, 
successfully tested different versions of the enhanced tool with an 
accent on SC
Plant safety, SC and overall efficiency have been significantly 
improved everywhere without heavy investments in additional 
equipment

ERCATDERCATD--2000 2000 –– the DB and SW tool for assessing the DB and SW tool for assessing 
and trending SC aspects and relevant issuesand trending SC aspects and relevant issues
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Computerized SelfComputerized Self--assessment of Smolensk assessment of Smolensk 
NPP Safety CultureNPP Safety Culture

Smolensk NPP has 3 Units with 
RBMK-1000 reactors

The performed self-assessment 
represents the first 
implementation of the advanced 
tool at Russian nuclear power 
plant

The self-assessment is based on 
the events reported outside and 
inside NPP occurred on the plant 
since 2000 up to July 2003

Among the events reported inside NPP only the events, which are 
significant for safety, SC and the plant electricity production were 
selected for the first self-assessment

The simplified scheme of selfThe simplified scheme of self--assessment assessment 
carrying out by means of the ERCATDcarrying out by means of the ERCATD--20002000

Self-assessment for the required period

Events input

Occurrences 
characterization

Corrective actions

Consequences 
Analysis

Safety problems

Corrective actions 
monitoring

Selection of events
for further analysis

• Statistics
• Tendencies
• …

Causes analysis

Recurrent events

Self-assessment 
report

Action plan
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Assessing and trending SC aspects and Assessing and trending SC aspects and 
relevant issues relevant issues 

Regular self-assessment of operational performance with the 
help of specially developed software tool is an effective 
method for timely detection and correction of pending:

SC problems including relevant social issues

Problems with operational safety 

Problems with plant reliability and its productivity.

Level of events recurrence can be calculated based on 
automatic identification of the families of recurrent events and
their contribution to SC, safety and plant productivity.

Events significanceEvents significance
Integrated indicator of second aspect of SC Integrated indicator of second aspect of SC 
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Efficiency of surveillanceEfficiency of surveillance
Integrated indicator of first SC aspectIntegrated indicator of first SC aspect
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Surveillance Operation

Nature of failuresNature of failures
Differential indicator of second aspect of SCDifferential indicator of second aspect of SC
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Trends of production losses per events familyTrends of production losses per events family
Differential indicator of plant operational efficiency Differential indicator of plant operational efficiency 
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Transformer protection reliability
Tutbogenerators and its devices reliability
REST OF EVENTS (not included in one family) 
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Level of events recurrenceLevel of events recurrence
Integral indicator of third aspect of SC Integral indicator of third aspect of SC 
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Development of problemsDevelopment of problems
(families of recurrent events) in time(families of recurrent events) in time

Differential indicator of third aspect of SCDifferential indicator of third aspect of SC
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PROBLEM A: Primary circuit integrity
PROBLEM B: Operating personnel failures leading to unit's trip
PROBLEM C: Tutbogenerators and its devices reliability 
PROBLEM D: Transformer protection reliability
PROBLEM E: REST OF EVENTS (not included in one family) 

FindingsFindings

As a whole, the plant aging is probably the main cause of revealed 
tendency of events recurrence growth, however the third SC aspect 
(learning the lessons) needs to be enhanced at the plant 

The performed analysis has shown that corrective actions are often 
not comprehensive

Especially it concerns corrective actions to the root causes 
contributors (the technical policy of the plant management in the field 
of plant surveillance and operational feedback)

Most likely, incompleteness of the corrective actions on a regular 
basis was unknown before the self-assessment because of 
understandable complexity to criticize the technical policy of the plant 
management at a shop level, hence there are a plenty of recurrent 
events
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ERCATDERCATD--2000 new features2000 new features

In the latest version of the tool, the business intelligence 
technology of multivariate analysis was introduced

The technology allows presenting data in 
the form of interactive multidimensional cuts 
and gives possibility to quickly combine and 
compare huge amount of data and receive 
interesting details on separate cuts

The advanced version of the software tool 
was used for computerization of process of 
the analysis of operational safety, efficiency 
and safety culture at Smolensk NPP (Russia)

An example of multivariate analysis screenAn example of multivariate analysis screen
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Pareto chart Pareto chart –– nature of failuresnature of failures
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ConclusionConclusion

Based on regular self-assessment of operational 
performance not only safety, reliability and plant efficiency 
can be improved but also Safety Culture

The ERCATD-2000, designed in accordance with the 
engineering approach to SC definition, became the 
practical tool, which can help in plant self-assessment of 
SC and relevant issues

It can be easily adjusted to the plant local practices of the 
management and event analysis, as it was shown via 
Smolensk NPP SC self-assessment
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Thank youThank you
for your patience!for your patience!
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Knowledge 
Dissemination at ICTP

Claudio Tuniz
Assistant Director
ICTP

•ICTP

•TWAS+

•Dept. Theo. Phys.

•SISSA

•Immaginario

•Marina, Parco

•ICGEB
•ICS
•INFN INFM

U. Trieste

Where is ICTP?
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A few words about ICTP*

• Founded in 1964, ICTP operates under a tripartite 
agreement between two United Nations Agencies—
UNESCO and IAEA—and the Government of Italy. 

• ICTP’s mission is to foster the growth of advanced 
studies and research in developing countries.

• Some base funding is provided by UNESCO and IAEA, 
some programmatic funding by SIDA, the Kuweit
Foundation and others, but the largest (~82%) of the 
Center’s budget comes from Italy.

• The working principle of the Centre is that creating 
frontier scientific knowledge is important, but so is 
broadening its access to others.

-----------------
*Bears the name of its founding director, Abdus Salam, 1979 Nobel
Laureate in Physics. 

Research at ICTP
Scientific work is done by 28 permanent scientists, about 50 post-
docs, short-term and long-term visitors, consultants and collaborators 
from other Trieste institutions, in areas such as:

– High Energy, Cosmology and Astroparticle Physics 
– Condensed Matter and Statistical Physics
– Pure and Applied Mathematics
– Applied Physics (Medical Physics, Optics and Lasers, Fluid 

Dynamics, Plasma Physics, Soft Matter and Biophysics, 
Accelerator Physics, Information Science and Technology, …)

– Earth Sciences (Weather, Climate Changes, Oceanography, 
Earthquake Prediction, Soil and Coastal Erosion, 
Desertification,…)

– Ecological and Environmental Economics

ICTP provides a much needed window for several world-class 
scientific communities that have sprung up in other countries.

IT IS IMPORTANT TO HAVE A STRONG CORE OF SCIENTIFIC 
EXCELLENCE: WHAT WE DON’T HAVE, WE CANNOT IMPART TO 
OTHERS.
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4000-6000 per year
6191 in 2003

permanent 
scientists

temporary scientific staff: post-docs,
staff associates, long-term visitors

short-term visitors:
associates, guest-scientists

participation in conferences, 
schools and workshops;

diploma students

research and training
coordination

mostly research

do own or collaborative research, or
receive training through participation

receive training through
schools, conferences, and 

exchange of information

28

110

420

+ about 125 general staff

ICTP is an institution run by a few scientists for the benefit of many

ICTP visitors statistics,1970-2003

v=visitors

  8013 v
12021 p-m

7851 v
4483 p-m

13740 v
14488 p-m

  9190 v
14596 p-m

11760 v
18404 P-m

1420 v
1857 p-m

  7000 v
13576 p-m

30010 v
17526 p-m

area visitors p-m area visitors p-m
North America 7851 4483 Africa 9190 14596
Latin America 8013 12021 Middle East and South Asia 11760 18404
Western America 30010 17526 South East Asia and the Pacific 1420 1857
Eastern Europe 13740 14488 Far East 7000 13576

p-m=person-months

Quality and diversity are NOT incompatible

DC: 50% visitors, 75% p-m
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ICTP visitors from 1970-2004 
(including associates, TRIL fellows, course participants and researchers).

Institutes collaborating with OEA
Institutes collaborating with ARPL
Institutes collaborating with SCS
ICTP regional activities in 2005

ICTP AND AFRICA

12

33110

TUNISIA

MOROCCO

ALGERIA

MAURIT ANIA MALI
NIGER

LIBYA

CHAD

EGYPT

SUDAN

ETHIOPIA

DJIBOUTI

ERITREA

UGANDA
SOMALIA

KENYA

TANZANIA

ZAIRE

CENTRAL
AFRICAN
REPUBLIC

RWANDA
BURUNDI

GABON

EQUA TORIAL
GUINEA

CAMEROON

ANGOLA

CONGO

NIGERIABENIN

TOGOIVORY
COAST

BURKINA

GUINEA

SIERRA
LEONE

SENEGAL

GHANA

THE
GAMBIA

GUINEA
BISSAU

LIBERIA
CAMEROON

MALA WI

ZAMBIA

MOZAMBIQUE MADAGASCAR
ZAMBABWE

BOTSW ANA

SWAZILAND

LESOTHO
SOUTH
AFRICA

NAMIBIA

ANGOLA

Kinshasa

Brazzaville

811

14

75

14
0

2
7

2
7

4

8

199

4

1812

2

26

102

4

2

522

80
346

265

212

37

89

58 8
2

45

785

1
3

7

2
9

1625

33

52

245

79
45

500

12

53

331

124

187

120

81
8
5

5

7

1

2

3 4

7

2

5

3

2

6

1

5

3

2
7

2 21

13

1

1

1

2

1

1

1

1
2

3

1

2

2

1

1

3

1

2

2

1 1

2

DEM. REP.
OF THE 
CONGO

Monitored African institutions (on the left) and the speed of the Internet (right). 
Africa (bottom red line) is slower by a factor of 50 in comparison to North America 
(top blue). The data were obtained in collaboration with the PingER project 
developed at the Stanford Linear Accelerator Center, which started monitoring the 
network’s performance for High Energy Physics experiments in the mid-90's. The 
technique involves sending out a pulse and timing the return delay. 
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Science Dissemination:
Unit at ICTP

http://sdu.ictp.it

ICTP has pioneered 
the implementation of 
Web technologies in 
develoiping countries 
since 1993 to transfer 
knowledge and e-
Journals to scientists in 
remote areas having 
low-bandwidth access 
to the Internet. 
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Since 1989 the ICTP carries out intensive 
training activities on-site and in Trieste for 
university professionals from developing 
countries through a Programme of Training 
and System Development on Networking 
and Radiocommunications. Both wireless 
and computer networking have been used to 
help building up the ICT infrastructure and 
the ability of academic and research 
institutions to access Internet. 
Besides, the ICTP has also organized since 
1999 hands-on Workshops on Web-enabling 
technologies for scientific reasearch, 
publishing and e-Learning. 
Today, new prototype services directed to 
the on-line ICTP community are being 
implemented using state-of-the-art, low-cost 
technologies and keeping in mind both the 
scientific audience and their available 
computer/network facilities. These include 
synchronized multimedia presentations of 
some public lectures and seminars which 
integrate streaming audio and video with 
images, text or any other media type.

eJDS: Free electronic Journals Delivery Service

•The eJDS is a prototype programme geared to 
facilitate the access to current scientific literature free 
of cost. The goal is to distribute individual scientific 
articles via e-mail to scientists in institutions in 
Developing Countries who do not have access to 
sufficient bandwidth to download material from the 
Internet in a timely manner and/or cannot afford the 
connection. Providing scientists with current literature 
supports their ongoing research. The eJDS is powered 
by www4mail, an open source application developed at 
ICTP in 1998 to deliver Web contents via e-mail. 
•The eJDS was made possible through agreements 
with several important scientific publishing companies 
and societies who provide access to their journals for 
free (the use is restricted to scientists from Developing 
Countries, subject to the particular conditions of each 
publishing company).  Among them are: American 
Physical Society, Elsevier, World Scientific, Optical 
Society of America, American Mathematical Society, 
Proceedings of the National Academy of Sciences, 
Institute of Physics.
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Internet video chat for scientific collaboration

•The i-Rooms project of the Science 
Dissemination Unit of ICTP aims to 
establish dedicated links via Internet 
between ICTP and its Federated 
Institutions world-wide to help fostering 
the exchange of knowledge and 
collaboration among scientists using 
state-of-the-art and low cost 
technologies. This new network can also 
allow future exchanges of information 
among the Federated Institutes 
themselves.
•The first prototype phase of the i-
Rooms, to be carried out throughout the 
years 2005 and 2006, will include audio 
and video broadcasting of ICTP scientific 
activities, delivery of invited talks, ICTP 
speaker's corner seminars and support 
of real-time interaction between 
interested ICTP scientists, diploma 
students, etc. via audio/video chat, easy 
document exchanges and collaborative 
editing.

Web Enabling Technologies & Strategies for Scientific research, publishing and 
e-Learning

•The plethora of (less-known) Open Source 
technologies can offer to the scientific 
community of the world concrete alternatives to 
enter the Internet revolution and to share their 
contents and resources with their peers world-
wide. This lack of knowledge indicates the need 
for the academic environment to be trained in 
Information and Open Source Web Technologies 
as well as in the different strategies for scientific 
e-Learning to optimize its usage and contents.
•The motivation of the series of ICTP Web 
Enabling Workshops (in collaboration with the 
Department of Theoretical Physics of the 
University of Trieste) is to target scientists 
working in remote areas under low-bandwidth 
conditions. The means used to write and share 
scientific knowledge and ideas, with their own 
unique professional needs, are essential to help 
reduce scientific isolation. The aim is to guide 
Scientists to become acquainted with the 
resources available for this purpose and help to 
reduce the digital divide.
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Web Enabling Technologies & Strategies for Scientific research, publishing and 
e-Learning

•The growth of the Internet in the Universities in 
developing countries has to face two problems:
•- limited bandwidth of available telecommunication 
lines, causing line congestion and making access 
exceedingly slow, often beyond the limits of usability;
•- insufficient computer literacy of the academic 
community, with the consequent insufficient 
understanding of the potential of the network as a tool 
for spreading information (contrasted with its use for 
accessing information generated elsewhere), promoting 
collaboration and enhancing knowledge transfer.
•Both problems reduce drastically the effectiveness of 
Internet access as a tool to overcome scientific isolation. 
Moreover, emphasizing passive access only, with 
respect to an active diffusion and contents of information 
as the only purpose of the Internet reduces its 
usefulness for national development.
•See: http://www.ictp.it/its/
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Preservation

Nuclear Knowledge

Comparative Analysis of Methods and 
Tools for Nuclear Knowledge 

Preservation

Bonnie C. Carroll
Information International Associates, Inc.

Oak Ridge, TN

November 21, 2005

Preservation

Nuclear Knowledge

Background Perspective

• Library and Information Sciences
• CENDI (www.cendi.gov)
• CODATA (www.codata.org) 
• ICSTI (www.icsti.org)
• Scientific and technical information 

systems with focus on R&D
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Preservation

Nuclear Knowledge

CENDI/ICSTI Paper on Digital 
Preservation and Permanent Access

• 1999, 2004 Revision
• Investigating systems for science & 

technology
• Multiple media types
• 21 selected systems reviewed for trends 

& issues

Preservation

Nuclear Knowledge

Key findings

• Focus on capturing and acquiring digital information, not 
preservation/permanent access

• Efforts for digital depository legislation is gaining 
momentum

• Migration remains the strategy of choice; too soon for 
most to have experience reality

• Increase in standards related activities
• Open Standards hold promise as basis for preservation 

formats
• Partnerships are increasingly important
• “Will to Preserve” is key social/political issue
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Preservation

Nuclear Knowledge

Key Technical Issues

• Automatic generation of metadata, through self-
describing objects or archiving mechanisms in authoring 
tools

• Registries of global nature needed for metadata tags 
sets

• Research into archiving and preservation of dynamic, 
non-HTML and database driven content major research 
area

• Creating interoperable archives and best practices for 
the archive itself

Preservation

Nuclear Knowledge

Key Stakeholders

• Governments
• Foundations and Other Private Funding 

sources
• Publishers
• National Libraries
• Museums
• National, State and Regional archives
• Trusted Third parties
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Preservation

Nuclear Knowledge

US Nuclear Data Stakeholders

• Federal Agencies
– DOE
– NRC
– NSF
– DOD (WMD)

• Research Organizations
– Universities
– National Laboratories
– Private Sector

• Nuclear Operations
– Power Companies
– Other:  Medicine; 

agriculture

Info Mgt

NARA
LC

Info
Mgt

Records
Archives

CENDI
FIRM

Associations
Library
Records
Archives
IM/IT/IS

Preservation

Nuclear Knowledge

Standards by Format Type

• Text
• Images
• Numeric Data
• Video and Audio
• Output from Design, modeling and 

visualization tools
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Preservation

Nuclear Knowledge

Workflow

• Selection Criteria
• Metadata Creation
• Archiving and Transformation

– Transformation into a Preservation Format
– Migration
– Migration-on-request

• Storage 
• Dissemination

Preservation

Nuclear Knowledge

Standards Activities

• Metadata
– Descriptive metadata
– Preservation metadata
– Technical metadata
– Structural Metadata

• Permanence Ratings
• Persistent identification
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Preservation

Nuclear Knowledge

ICSTI Call for “Will to Preserve”

• Maintaining The Permanent Availability Of The Digital 
Records Of Science

• Importance
• Issues

– Is it merely the content or also its form and presentation which
need archiving? 

– How is authenticity to be guaranteed? 
– Which version(s) should be preserved? 
– How are adequate indexing procedures to be arranged? 
– Are the links, which are so important in many electronic 

information services, to be maintained and, if so, how? 
– How are IPR issues to be addressed in ways which enable 

repositories to maintain perpetual archives and provide 
appropriate access to users? 

• ICSTI recommends that all scientists undertaking research 
should bear in mind the importance of the long-term 
preservation of the data and information they generate and 
adopt such standards as are recommended to facilitate this.

Preservation

Nuclear Knowledge

Digital Preservation Task Group

• Monitors community activities
• Demonstrations of NLM’s Permanence Rating 

System and DTD for journal archiving
• Reviewed draft of PDF-A standard
• Reviewed NARA’s draft Appraisal Guidelines
• Supported NARA’s convening scientists and 

researcher to discuss appraisal/retention of scientific 
data

• Follows PREMIS (OCLC and RLG) work on metadata 
for digital preservation
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Preservation

Nuclear Knowledge

National Science Board
Long-lived Data Collections 
Task Force

Charge:
“… delineate the policy issues relevant to the 

National Science Foundation and its style and 
culture of supporting the collection and 
curation of research data and make 
recommendations for the National Science Board 
and the community to consider.”

Preservation

Nuclear Knowledge

LLDC Report – Scope

• Data includes text, numbers, images, video, 
software, animations, models, simulations, etc

• Collection includes infrastructure, organizations 
and individuals

• Internet only 
• Long-lived is time so that there is concern about 

impacts of changing technology (OAIS definition)
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Preservation

Nuclear Knowledge

Policy should be informed by a clear vision of the 
needs and responsibilities of the participants in the 
“data collections universe”

DataData
AuthorsAuthors

DataData
ManagersManagers

DataData
UsersUsers

SupportingSupporting
AgenciesAgencies

Preservation

Nuclear Knowledge

• Research Collections: Project level
• Resource Collections: Community level
• Reference Collections: Global

The phrase “data collections” refers to a dynamic, 
heterogeneous community system
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Preservation

Nuclear Knowledge

In what forms?
Centralized vs Distributed Models

By what means?

Direct vs Indirect Support Models

To what ends?

Commitments to Data vs Managers

How should crucial data collections, particularly long-
lived data collections, be supported? 

Preservation

Nuclear Knowledge

Examples of data plan components:

– Data management
– Applicable standards
– Access and archiving provisions

Provides opportunity for peerProvides opportunity for peer--review, review, 
development and implementation of community development and implementation of community 
standardsstandards

Should a comprehensive ‘data plan’ be a part of every 
proposal that would generate significant data sets?
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Preservation

Nuclear Knowledge

Examples:

– Curation
– Quality Assessment/control
– Peer review
– Author attribution/credit
– Standards development an implementation

Which data collections should be expected to take on Which data collections should be expected to take on 
these these ‘‘communitycommunity--proxyproxy’’ responsibilities and how responsibilities and how 
should the costs be supported?should the costs be supported?

The activities of a data collection often go well 
beyond the collection and distribution of data.

Preservation

Nuclear Knowledge

• K through gray
– Pipeline and retraining issues

• New career paths
– Data scientists

What are the needs and opportunities for training 
scientists and educators for a digital research and 
education environment?
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Preservation

Nuclear Knowledge

Recommendations in Two Groups

• 1. Develop clear technical and financial 
strategy

• 2. Create policy for key issues with this 
strategy

Develop integrated not incremental strategyDevelop integrated not incremental strategy

Preservation

Nuclear Knowledge

Financial Strategy Recommendations

• Clarify relationships between data and R&D 
investments
– Difference between support to collection and support 

to management organization
• NSF to develop agency-wide strategy to support 

long-lived data collections
– Differ by “community” and to be defined with 

community processes
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Preservation

Nuclear Knowledge

Policy Recommendations for NSF

• Evaluate “community-proxy” functions
• Require data management plans in proposals that 

generate data for peer review
• Ensure education and training is use of digital 

collections 
– For students and citizens of all ages

• Working with community develop career path for data 
scientists so that numbers are sufficient

Recommends that OSTP take the Recommends that OSTP take the 
lead in interagency discussionslead in interagency discussions

Preservation

Nuclear Knowledge

Selected Agency Initiatives

• From CENDI poll of central STI organizations
– A few agencies have a coordinated policy

• Geospatial is more coordinated
– A few agencies have no coordinating program
– At least 4 agencies are in process of development

• DOE moving forward with data policy 
initiative and data management cooperation
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Preservation

Nuclear Knowledge

Events and advances are transpiring to increase 
focus on data collection, management, retention 
and re-use

New technology encourages 
integrating numeric data and text data

Emerging “third pillar” of scientific 
discovery (simulation) 

National Science Board Workshop and 
Task Group on Long-Lived Data 
Curation

Preservation

Nuclear Knowledge

Numeric Data

Text results of DOE’s R&D are 
consistently collected, preserved, and 
disseminated.  Yet, the underlying 
source data created through 
experimentation and testing are not 
readily accessible.   
Ten highly specialized DOE data 
centers store data and provide access, 
but not all DOE research data is 
covered.  
The Data Centers called for a “data 
management policy.”
The STI Program proposes to facilitate, 
coordinating among 
data centers to enable linking 
to full text and increasing     
access to data collections.

The report of the DOE Data 
Center meeting (held July 2004) 
was issued at the recent STIAB 
meeting. [Contact Sharon Jordan for a copy.]
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Preservation

Nuclear Knowledge

“Today, we stand on the rim of a new era of 
global discovery. STI can no longer be simply 

technical reports or gray literature in the 
traditional form.  While such documents served 

us well in the past, we must modify our practices 
just as science communication has changed and 

continues to change due to the Internet, grid 
computing, simulation, collaboratories, and 

other technological advances we can't even 
envision yet in our day-to-day operations.”

Dr. Ray Orbach, DOE Office of 
Science

Initial STIAB meeting, March 10, 2005

Preservation

Nuclear Knowledge

The Expanding Universe of Digital Data CollectionsThe Expanding Universe of Digital Data Collections
SYMPOSIUM ORGANIZERS
Dr.  Anita Jones, Moderator   Bonnie C. Carroll, Executive Director 
Department of Computer Science                              CENDI Secretariat 
University of Virginia

SPEAKERS
Warren M. Washington
Chair, National Science Board
Long-lived Digital Data Collections:  Enabling Research and Education in the 21st Century

Raymond Orbach
Director, Office of Science
U.S. Department of Energy
The Supporting Agencies Perspective:  New Priorities for Data and Documentation Management

Jeff Dozier
Professor, Donald Bren School of Environmental Science & Management
University of California, Santa Barbara
The Data Author’s Perspective:  Lessons Learned From Data Creation to Data Curation

Bruce Schatz
Director, CANIS Laboratory
University of Illinois, Urbana/Champaign
The Data Users Perspective:  Creation of Knowledge Environments for Scientific Discovery from Data Accessibility to Data Analysis

Helen M. Berman
Director, RCSB Protein Data Bank
Rutgers University 
The Data Manager’s Perspective:  Digital Data Collections as a Global Resource for Research and Education

Francine Berman 
Director, San Diego Supercomputer Center
University of California, San Diego
Managing data for the long-term: Preserving digital data collections as multidisciplinary resources for research 
and education

2006 AAAS Annual Meeting and 2006 AAAS Annual Meeting and 
Science Innovation ExpositionScience Innovation Exposition

February 16February 16--21, 200621, 2006
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Preservation

Nuclear Knowledge

CODATA/ICSTI Portal to 
Digital Archiving

• Prototype and for this committee’s internal use 
only

• Excellent bibliography of digital preservation 
material.

• http://stills.nap.edu/shelves/codata/index.html. 
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