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1. Introduction and Background 

In response to needs expressed by Member States and within a broader IAEA-wide effort 

in nuclear knowledge preservation, the IAEA is implementing a concrete initiative on fast 

reactor data retrieval and knowledge preservation (FRKP). 

The main goals of this initiative are to: 

— halt the ongoing loss of information related to Fast Reactors (FR) 

— preserve and make accessible the already existing information. 

These goals require activities to  

— assist with digital document archival 

— assist with exchange, search and retrieval, and 

— facilitate, by using or developing interoperability standards, the knowledge 

preservation over the next decades. 

In the framework of the FRKP initiative the IAEA intends to create a comprehensive 

international inventory of fast reactor data and knowledge combining information from 

different Member States through a Portal established and maintained by the IAEA. 

This technical Meeting (TM) is part of a series of meetings convened by the IAEA to 

implement the FRKP initiative, i.e. the TM to “Preserve Fast Reactor Physics 

Knowledge”, held on 12 – 16 May 2003, the Consultancy on the “IAEA Initiative to 

Establish a Fast Reactor Knowledge Base” held on 8 – 10 December 2004, the back-to-

back TMs on the “Coordinated Research Project (CRP) on Analyses of and Lessons 

Learned from the Operational Experience with Fast Reactor Equipment and Systems”, 

and on “Coordinating IAEA’s Fast Reactor Knowledge Preservation International Project 

in Russia” held on 24 – 28 January 2005, as well as the TM on “Implementation of the 

Fast Reactor Retrieval and Knowledge Preservation Initiative” held 28 November – 1 

December 2006. The outcome of the latter TM was the description of the requirements 

for the FRKP Portal, and the recommendation to implement it. 

The general objectives of the present TM are to facilitate the development of the FRKP 

Portal and to foster the development of the FRKP initiative. More specifically, the TM 

participants were asked to: 

— review the implementation status of the FRKP Portal prototype 

— review the availability of fast reactor (FR) related document collections made 

accessible through the FRKP Portal 

— locate new sources of FR-related digital items to be made accessible through the 

FRKP Portal. 

The following outcomes were expected from this the TM: 

— Recommendations for refining the implementation of the FRKP Portal and making it 

user friendly 

— Discussion and definition of concrete ways to make the FRKP Portal interoperable 

with MS collections of FR-related data items 

— Identification of new sources of information that the FRKP Portal might use 

The Agenda and list of participants of the TM are given in Sections 8 and 9, respectively, 

of this Meeting Report. 
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2. National presentations 

a) Germany 

In Germany, there is no FR knowledge preservation system. FR knowledge preservation 

activities cannot expect government support. In many cases, valuable documents have 

been lost. Some documents are still available at commercial organizations, but difficult to 

obtain given the fact that no systematic archiving or other preservation activities were 

ever put in place. IAEA promoted/supported FR knowledge preservation activities would 

certainly prove beneficial in the German context. 

 

b) India 

In India, FR knowledge preservation activities are strongly supported. India has a well 

developed FR knowledge preservation system accessible through   a WWW Portal. The 

WWW Portal provides free access to all the public domain documents. The compatibility 

of the Indian FR knowledge preservation system with the IAEA one is ensured, since the 

needed metadata for the IAEA FR knowledge preservation system can be provided with 

minimal effort on the required Information Cards (ICs). 

 

c) Italy 

There is no FR knowledge preservation system currently available in Italy. However, the 

information/documents are not lost, and educational funds are being made available for 

scanning and production of the metadata on the ICs required by the IAEA FR knowledge 

preservation system. 

 

d) Japan 

Japan has a well developed FR knowledge preservation system. A large number of FR 

documents are already in INIS, and can therefore be easily linked to the IAEA FRKP 

Portal. The proposed IAEA detailed classification of the taxonomy is considered to be 

convenient for users who are not familiar with FR, e.g. students. Also, IAEA’s FRKP 

Portal, as proposed, is considered to be a good access tool. 

 

e) Russia 

Some data and documents are already in INIS, and can easily be linked to IAEA’s FRKP 

Portal. Approximately 500 ICs in English are currently available. For the time being, 

Russia is planning to provide to the IAEA FR knowledge preservation system only the 

ICs, since no scanning activities are presently foreseen. However, it is emphasised that 

the FR documents are safely stored in libraries, in some cases even with some redundancy. 

 

f) United Kingdom 

The FR documents are preserved, but currently no systematic, well-developed FR 

knowledge preservation system is in place in the UK. It is a matter for further 

investigation, how the documents might be made available for linking with IAEA’s 

FRKP Portal.  At the meeting, R. Workman (IAEA, INIS/NKM, prior to that BNFL) 

shared techniques on how the UK captured tacit fast reactor knowledge through 

interviews that were used to produce knowledge packages. 
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g) United States 

Currently, the US does not have a FR knowledge preservation system. A Partnership 

Knowledge Center (PKC) has been proposed for the GNEP program. The PKC goals are 

similar with the goals of the IAEA FR knowledge preservation system. It is anticipated 

that the PKC system could be made compatible with the FRKP Portal. 

 

3. Implementation status of the IAEA’s FRKP System 

 

The components of the IAEA FRKP system are: 

A. Collections of documents and/or metadata (“resources”, INIS and non-INIS) 

B. A search engine 

C. A taxonomy 

D. An interface (Portal) 

The collections of documents and metadata records (the FRKP system collections or 

“resources”) 

Currently, the IAEA Nuclear Knowledge Management (NKM) group collected two sets 

of documents/metadata records: 

From INIS: This collection (called INIS NCL-FR collection) is a subset of the INIS 

“Non Conventional Literature” (NCL) documents and metadata records, specifically the 

subset related to the FR topic: 5937 NCL documents available in full-text, out of which 

2509 are publicly available, 3428 have restricted access (in the INIS sense), and a total of 

44729 INIS-metadata records related to the topic of FRs. 

From the NuArch web-crawler (non-INIS): 61443 files (in PDF or HTML format) 

collected from 20 websites of worldwide organizations. These files are not all related to 

the topic of FR. Both the NuArch collection and the INIS NCL-FR collection are 

available for full text search. 

The INIS NCL-FR metadata records are in a much larger number than the INIS NCL-FR 

full-text documents. From this it is concluded that the digitization effort should be 

increased. 

The non-INIS set can be increased by adding other websites to the web-crawling effort. 

The search engine (FRS) 

The NKM group implemented a full-text search engine, which can be used with the 

FRKP system collections. It is written in C# and ASP.NET, it is open-source, and it is 

based on the Apache Lucene.NET indexing engine (which is also, in turn, open-source). 

It is based on the .NET technology. This makes it available to the IAEA Member States 

free of charge (it doesn’t have any usage/access license fees associated with it). The 

design and implementation of the FRS were an in-house development effort. The FRS 

sources can be reused at insignificant costs for other similar projects, by the IAEA or by 

the Member States. 

The procedure for using the FRS is the following: 

Given a collection of documents and a metadata collection associated with it, one extracts 

the text of these documents, reformats the metadata records into an XML catalogue, and 

creates an index with the metadata fields and the body-text for each document. The 

application which creates the index is a local .NET application which reuses the  
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Lucene.NET library, for brevity it is called QConv. The result is an indexed database 

optimized for locating documents based on these index fields. For example, the INIS 

NCL-FR collection generated an index with all the INIS metadata fields (AU=author, 

TI=title, body=text etc.), while the NuArch collection generated an index with a different 

metadata model (siteName=name of the organization, siteURL=web address of the 

organization, URL=a web pointer to the document itself, on the source website). Once the 

indexes are ready, an interface is created, which lets the users choose a taxonomy-

collection-of-documents pair, and allows them to construct queries based on arbitrary 

combinations of free-terms and taxonomy terms. This is a C#/ASP.NET web application 

which has no name because its architecture depends on the metadata model fed into the 

index. This web application is also based on Lucene.NET. The results of a query are 

ranked in the following order: Title, Abstract, DEI 1
, DEC

2
, body. 

Accordingly, a query for the word reactor would list first the documents containing 

the word reactor in the Title field, then those with reactor in the Abstract, etc. 

The fact that the NuArch metadata model is simpler in comparison with the INIS-NCL, is 

so due to the shallow metadata currently used for non-semantic publishing on the Web. 

However, even in this non-favourable context, one can refine the NuArch metadata by 

parsing the crawled files for patterns. But this cannot be done entirely in an automatic 

way, so the process of obtaining deeper metadata involves a knowledge technology 

professional and therefore has a cost of its own, which needs to be addressed in the 

implementation of this project. 

The FRKP system taxonomy 

In July 2007, the IAEA contracted work for building a knowledge map between the FR 

taxonomy and sets of INIS descriptors. It is currently in progress, and should be ready for 

use along with the search engine by the summer of 2008.  Until then, the FRKP system 

uses the FR taxonomy which can be built automatically from the INIS Thesaurus, and 4 

additional taxonomies that were built in the context of NuArch. 

The Portal of the FRKP system  

The Portal is partially implemented. Currently its main interface contains a free-term 

query-input section, a taxonomy-based query-builder and a section displaying the results 

of the queries. It is available at https://nkp.iaea.org/frs . 

Its implementation can be completed after resolving two categories of issues: 

1. Clarifying the scale and specific format of non-INIS metadata/non-INIS 

documents the FR community wants to share (make available as “resources” to 

IAEA’s FRKP system) 

2. Defining the most preferred personalization features of the Portal. 

Solving the first category of issues will allow the IAEA staff involved in the 

implementation of the FRKP system to decide what kind of interface/interaction is needed 

to update the collection(s) of the FRKP system and to choose the most appropriate 

technical solution for the storage infrastructure. 

Solving the second category of issues will allow the IAEA staff involved in the 

realization of the Portal to choose the most appropriate design for the FRKP Portal. 

                                                 
1
 Field Name of keywords selected from the INIS Thesaurus by the indexer (human) 

2
 Broader Terms assigned by the computer 

https://nkp.iaea.org/frs
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4. General discussion 

I. Improvements of Portal functionality 

As a result of their review of the current Portal proposal, the participants provided 

feedback on how to improve its functionality. The following list of suggested 

improvements was agreed upon: 

— Provide a help capability and the associated Help File 

— Provide explanation of logical connector 

— Introduce search filters (e.g. time, author, country, etc) 

— Allow for local and global searches (i.e. searches in the present branch and in its sub-

branches) 

— Allow for query sorting and the export of the sorting results to user’s computer 

— Provide taxonomy navigation tools 

— Provide access to comprehensive multimedia 

II. Improvements for taxonomy  

A full FR taxonomy, which is in press, has been developed for the FRKP system. It is 

understood that the taxonomy should not be considered as a static system; accordingly, it 

will be updated from time to time. However, a few items (the full list is given in the 

Annex) for improvements have been identified, out of which three were agreed upon by 

the meeting participants: 

— The “Fuel Cycle” topical section will be reinserted (with limited number of levels) 

— A new topical section "Life Time Extension" will be inserted 

— A new topical section “Lessons Learned” will be inserted 

III. Structure of the FRKP system 

The graphical representation of the structure of the IAEA FRKP system is given below. 

The system resources managed by IAEA and the Member States have a blue and yellow 

background, respectively. 

The User Space is a place in the FRKP Portal where the user should be able to store and 

manage (export, preserve between work sessions) the lists of information resources 

received from the Search Engine. 

The information resources are digital documents and their associated Information Cards 

(ICs). A FRKP system IC is a list of metadata fields (FR metadata) describing a digital 

document. 

At the IAEA, the FRKP system can use 2 repositories: INIS and NuArch (non-INIS). The 

documents and/or their ICs which are available in NuArch have no access restriction by 

default. The main difference between INIS and NuArch is the metadata model: NuArch is 

more flexible, since it can handle a simpler metadata model (either specific FR metadata, 

or metadata resulting from crawling public websites) than INIS. INIS and NuArch should 

be considered as formal and informal alternative ways to make Member States 

information resources available. The FR metadata model has been simplified to avoid the 

need of expensive manual classification work needed to make a Member State resource 

available to the FRKP system. 
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It must be emphasized that, even if the full text is delivered to the IAEA, the text is not 

automatically available to the public. It only can and will be made available to the public, 

when the owner of the document has explicitly given the approval to do so (e.g. by 

marking the Access Type field in the IC). The text can even be discarded at the IAEA, 

once the automated indexing process has been finished. 

The participants came to the conclusion that the documents may be provided in the 

respective native language. The ICs, however must be provided in English. 
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IV. Specification of the FRKP system metadata (IC structure) 

 

The metadata record consists of a small number (5-6) mandatory fields and a larger 

number of optional fields, which support the handling of the FRKP system document. 

The number of mandatory fields is chosen to be small in order to minimize the 

expensive/manual work related to the subject classification. 

5. Action Items 

 

The participants identified a set of action items, summarized in the table below: 

 

No. Action Responsible Due Date 

1 Add Portal user interface items: Help 

file, logical connector explanation, 

search filter, output sort, search globally 

or locally, export sort results to user’s 

computer, provide taxonomy navigation 

tools, provide access to comprehensive 

multimedia    

IAEA INIS/NKM Prior to next 

FRKPS 

Technical 

Meeting 

2 Provide IAEA with written 

recommendations for taxonomy changes 

All participants End of 

December 2007 

3 Review, evaluate, and modify the 

taxonomy based on the 

recommendations  

IAEA INIS/NKM 

and NPTDS 

Prior to next 

FRKPS 

Technical 

Meeting 

4 Develop a procedure to link the FRKPS 

Portal with the INIS database 

IAEA INIS and 

NKM 

End of January 

2008 

Title 
Author 
Date 
Original Language 
Country of Publishing 
Access Location 
Media Type (document, movie) 
Publisher Organization 
Access type (public/restricted) 

The FRKP System Metadata (Information Card) 

Keywords 
Abstract English 
Abstract in OL 
Topic/taxonomy 
Full Text 
Volume 
Internal Reg.Nr. 
... 
... 

Mandatory Optional 
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5 Provide an optional FRKPS document 

repository service by using NuArch 

NKM Prior to 

completion of 

Action Item #6 

6 Test the FRKPS Portal with links to 

India’s KP system 

Swaminathan and 

NKM 

Prior to next 

FRKPS 

Technical 

Meeting 

7 Test the FRKPS Portal with links to 

Japan’s FRKP documents from INIS 

(see also Action Item #4) 

NKM End of January 

2008 

8 Provide published FR documents from 

FZK to the FRKPS Portal 

Stanculescu and 

Heusener 

Prior to next 

FRKPS 

Technical 

Meeting 

9 Provide Russian FR Information Cards 

to the FRKPS Portal  

Stanculescu and 

Ashurko 

Prior to next 

FRKPS 

Technical 

Meeting 

10 Provide contact information to link the 

FRKPS Portal with United Kingdom 

FRKP documents 

Workman End of January 

2008 

11 Evaluate INIS physical, personnel, and 

organizational resources in each MS to 

establish a link with the FRKP 

requirements and activities 

All participants Prior to next 

FRKPS 

Technical 

Meeting 

12 Provide a template of the minimum and 

optional FRKPS metadata items 

Stanculescu and 

Anghelache 

End of 

December 2007 

13 Provide graphic diagrams for the 

FRKPS structure and process, including 

a narrative description of each item 

Stanculescu and 

Anghelache 

End of 

December 2007 

14 Establish and provide technical 

management to FRKPS 

NKM/NPTDS End of March 

2008 

 

6. Recommendations 

 

The recommendations put forward by the Member States representatives participating in 

the Technical Meeting are summarized below. 

(i) Recommendations for the FRKP system: 

— The Portal should be amended as indicated in the action item #1 of the Section 

5 table 

— The preliminary taxonomy in the current Portal prototype should be replaced 

ASAP by the taxonomy developed within the framework of the IAEA FRKP 

initiative 

— A protocol should be developed ASAP, which will allow the automatic or at 

least semiautomatic synchronisation of the INIS and the FRKP system 

resources 
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(ii) Recommendations for future activities within the framework of the IAEA FRKP 

initiative: 

— Convene the next IAEA FRKP initiative meeting in about a year 

— Engage professional nuclear societies to link with the FRKP Portal 

— Develop “data mining” capabilities for use with the FRKP Portal 

— Prepare or provide FRKP synthesis documents for areas of major FR interest 

 

7. Conclusions 

 

The objectives of the TM were met. In particular, the Portal was demonstrated and 

recommendations were made for improvements. Moreover, an action plan has been 

established to further develop the Portal and make it interoperable with the resources of 

the Member States. 

The continuous IAEA support for the FRKP system is essential: INIS and NuArch 

resources are crucial for the FRKP system, by providing an existing repository 

infrastructure. An interface has to be developed between the FRKP system on the one 

hand side, and INIS and NuArch on the other, to ensure automatic updating of the FRKP 

system. Technical management for the FRKP system has to be established and provided. 

The Member States participating in the IAEA FRKP initiative fully and enthusiastically 

support this activity; this fact is reflected also in the Participants’ Statement given at the 

beginning of this Meeting Report. 
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8. Agenda 

 

 

Technical Meeting  

 on Implementation of the Fast Reactor Data Retrieval and Knowledge 

Preservation (FRKP) Initiative 
 

 

11 - 14 December 2007 

IAEA Headquarters, Vienna 

 

 

Meeting Room ACV U1 U 642 0 

 

 

Draft AGENDA  

Chair: K. Allen (Idaho National Laboratory, USA) 

Scientific Secretaries: Alexander Stanculescu and Romeo Anghelache 
 

Background 

In response to the needs expressed by Member States and within the framework of a 

broader IAEA-wide effort in nuclear knowledge management, the IAEA is implementing 

a concrete initiative on fast reactor data retrieval and knowledge preservation (FRKP). 

The main goals of this initiative are to halt the ongoing loss of information related to Fast 

Reactors (FR), and to preserve and make accessible the already existing information. 

These goals require activities to assist with digital document archival, exchange, search 

and retrieval, and to facilitate, by using or developing interoperability standards, the 

knowledge preservation over the next decades. 

 

In the framework of the FRKP initiative the IAEA intends to create a comprehensive 

international inventory of fast reactor data and knowledge combining information from 

different Member States through a portal established and maintained by the Agency 

(FRKP Portal). 

This Technical Meeting is part of a series of meetings convened by the IAEA to 

implement the FRKP initiative, viz. the “Technical Meeting to Preserve Fast Reactor 

Physics Knowledge”, held 12 – 16 May 2003, the Consultants’ Meeting on the “IAEA 

Initiative to Establish a Fast Reactor Knowledge Base”, held 8 – 10 December 2004, the 

two back-to-back “Technical Meetings of the Coordinated Research Project (CRP) on 

Analyses of and Lessons Learned from the Operational Experience with Fast Reactor 

Equipment and Systems, and on Coordinating IAEA’s Fast Reactor Knowledge 

Preservation International Project in Russia”, held 24 – 28 January 2005, and the 

Technical Meeting on “Implementation of the Fast Reactor Retrieval and Knowledge 

Preservation Initiative” held 28 November – 1 December 2006. The latter event produced 

the requirements for the FRKP Portal, and issued recommendations to implement it. 
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The current Technical Meeting was convened to foster the development of the FRKP 

initiative, in general, and, more specifically, to advance the development of the FRKP 

Portal. Its objectives are therefore: 

1. To review the implementation status of the FRKP Portal prototype 

2. To review the availability of FR-related document collections made accessible 

through the FRKP Portal 

3. To locate sources of FR-related digital items to be made accessible through the FRKP 

portal. 

The desired outcomes of this Technical Meeting are: 

1. Recommendations for refining the FRKP Portal’s implementation and definition of 

the way forward as far as IAEA’s FRKP initiative is concerned 

2. Establishment of concrete ways to make the FRKP Portal interoperable with other 

Member States’ collections of FR-related data and documents 

3. Establishement of a list of sources of information on which the FRKP Portal could 

rely and establishment of the inter-change/linking mechanisms. 

 

 

Tuesday, 11 December 2007 

10:00 – 10:30 

Introductory remarks and welcome (IAEA) 

Introduction of meeting participants 

Approval of the agenda and of the proposed chairperson 

Meeting objectives (A. Stanculescu, IAEA) 

10:30 – 12:00 

Current overall status of the Fast Reactor Data Retrieval and Knowledge Preservation 

Initiative (A. Stanculescu, IAEA) 

Presentation of the implementation status of the FRKP Portal Prototype and practical 

demonstration (R. Anghelache, IAEA) 

12:00 – 13:30  Lunch Break 

13:30 – 17:00 

Q&A, general discussion on the presentation and practical demonstration of the FRKP 

Portal prototype 



 

 

- 14 - 

 

Wednesday, 12 December 2007 

9:00 – 12:00 

Presentations and discussions regarding national activities in the area of fast reactor data 

and knowledge preservation. Participants are requested to provide the national 

presentations in alphabetical order (France, Germany, Italy, Japan, Russia, and USA), 

each approximately 45 minutes long. 

It is expected that the national presentations will focus on the following issues: 

— Existing relevant information/knowledge resources in the respective Member State 

— Compatibility of these resources with the structure of the IAEA FRKP System 

— Possibility to link these resources with the IAEA FRKP Portal (how to make the 

FRKP Portal interoperable with the Member States’ collections of FR-related data 

and documents) 

12:00 – 13:30  Lunch Break 

13:30 – 17:00 Presentations and discussions regarding national activities …, continued 

 

Thursday, 13 December 2007 

9:00 – 12:00 

Discussion of the way forward with regard to the: 

1. IAEA FRKP Portal development 

— Participants’ critique and recommendations (FRKP Portal specifications, 

functionalities, development goals, etc) 

— Establishment of the list of fast reactor knowledge sources on which the IAEA 

FRKP Portal could rely for the next implementation step 

— Define the inter-change and linking mechanisms between the IAEA FRKP Portal 

and these sources 

2. Member States’ fast reactor data retrieval and knowledge preservation activities 

— Summary of the status in each Member State 

— Plans for the future 

— Possible IAEA’s role in, and support to national fast data retrieval and 

knowledge preservation efforts 

12:00 – 13:30  Lunch Break 

13:30 – 17:00 

Discussion of the way forward …, continued 

 

Friday, 14 December 2007 

9:00 – 13:00 Drafting of the report of the Technical Meeting, including 

recommendations, conclusions, action plan, milestones and deadlines 

13:00 – 14:00  Lunch Break 

14:00 – 17:00 (if necessary) 

Drafting of the report…, continued 
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Annex: Suggested taxonomy improvements  

 

The following topics are to be included:  

 Fuel Cycle  

 Life Extension 

 Lessons learned 

 

Additional inclusions are to be discussed: 

 Training Simulation 

 Fuel Reprocessing 

 Code validation (under branch 8-2, Fig.A74/TECDOC) 

 Verification and validation (under branch 6-3, level 5/TECDOC) 

 Incident (level 6, fig.A-60/TECDOC) 

 Modification and replacement (level 5, fig. A-54/TECDOC) 

 Radiochemistry 

 Sodium Leak detection 

 Combine categories Lead and Lead-Bismuth 


