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Fast Reactor

Knowledge Preservation Initiative

= To capture, preserve, maintain and share
with interested Member States knowledge on
Fast Reactors which exists on national level
and complement current and future Member
States’ nuclear knowledge capacity.
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FR KOS Project Objective

* To develop a Knowledge Organization
System into which existing national
knowledge and information systems will fit,
and which will complement and integrate
current and future Member States’ efforts to
preserve fast reactor data and knowledge.

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘



‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

Continuing knowledge loss over decades

Research and Development
Nuclear Education, scientists and students

From Nuclear Renaissance _
to Fast Reactors Innovative Renaissance, FR09

Developed countries, Developing countries, Nuclear
Newcommers



FR Knowledge Preservation Initiative

= Contributors:

o Participating Member States: China, France,
Germany, Japan, Russia, UK, USA, India

o Role of the IAEA

o New members are welcome

= Common approach:
o System requirements and implementation
o FR Knowledge Domain
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Project milestones

NE Series Report NG-T-6.3 defines
o Taxonomy
o Basic Requirements

for
Fast Reactor
Knowledge Organization System




Fast Reactor Taxonomy

= Fast Reactor Taxonomy is
o a hierarchical model
o of knowledge domain

o IN the field of Fast Reactor
Science and Technology
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Fast Reactor Taxonomy

®00 NE_report_NGT6.3_FRKPS_(updated12.11.2007).doc [Compatibility Mode] (==}

Pl | = o-er & q G 0=l (@)

|| New Open Save Print | ' Format Tables Columns Show Navigation Gallery Tooloox  Zoom _Help
| Document lements | Quick Tables | Chans | Smantart Graphics | Werdart

All Experimental | |DEOMIION | | Commereial
Fast Reactors | | Fast Reactors | | 210 PIOWOBPE | | kgt Reactors | |, Level
Fast Reators

o all possible types of fast .

reactors
o all aspects of fast reactors
-
o all stages of
implementation of fast
reactor technology —

= Based on 2 dimensional
matrix (2 top levels):

o stages of implementation
o technology elements

InternationstAtomi Enargy Agoncy

Basic principles R&D Design, analysis, ~ Manufacturing & | Fuel cycle Operation Decommissioning
licensiny construction
Fast fission Reactor physics | Generalsystem | Site development | Waste Cold startup Planning
criteria management
Basic designand | Fuel and Codes and Components Transport Low power Experience
wariations materials standards manufacturing commissioning
Safety principles | Heat transfer and | Core design Plant assembly Full power operation

and philosophy

transport systems

Pipe integrity

Seismic analysis

Accident analysis

Sadium fire

BDB events

Conteol materials

Dynamic analysis
Environmental
impact

System design
deseription

Demonstration of
safety

Projoct cost
analysis(economics)

Control systems

Balance of plant

Inspection

Codes & standards

Environmental
impact

Maintenance
Off-nomal &
emergency operation

Failed fuel detection

Fuel handling

Shiciding Failed fuel
detection
Shiclding
FIG.L. Structure of the two top levels of the LAEA FRKP system proposed ai the Consultancy Meeting in Viennd [9).

Print Layout View

Pages: 10.0f 86

Words: 3216078322 | ¥

o TRK

wo e

N




Fast Reactor Taxonomy - Topic Trees
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= Fast Reactor Topic Trees are digital
implementation (in knowledge organization
system) of Fast Reactor Taxonomy




= Topic trees

are predefined queries
organized in tree-like form

with the purpose of
searching on Fast Reactor
(FR) Knowledge Base (KB)

are available to end users as
a shared resources

encapsulate a hierarchical
structure the expert’'s
knowledge
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Fast Reactor Topic Trees
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Fast Reactors Knowledge — Where to get?

= \WHAT?
o we know what we want to
find
(Topic Trees)

= WHERE ?

o Where can we search for
that knowledge?
(KR)




Fast Reactor Knowledge Repository

= Sources of the FR Knowledge
o Member States
o INIS and other Information and Knowledge Systems
o Topical events
o Internet
o NuArch (future prospective)

* |Information types
o Limited to Metadata
o Full texts or availability in metadata
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Topic Trees and Document Collections
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= Topic trees include intellectual rules how to filter
documents based on the selected

o Topic Tree
o Document repositories




Document Search — How it works?
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Outputs of Fast Reactor Knowledge

Documents from
list can be

o exported in different format
(XML HTML, text) which
can be analysed further

o Mmade available for Member
States

o used by subject matter
experts (SME)

Organization System

Ranked Document
List
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Keywords,
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- System-integrated modular advanced reactor (SMART)
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The first phase of the Indian nuclear power
uranium fuelled, heavy water moderated pr
commonly designated as pressurized heajy
known as CANDO=s for such reactors o dian origin. Thirteen out of
fifteen Indian nuclear power rea = under gperation, and five out of
eight Indian nuclear power reactors under gonstroction, at the beginning
of April 2005, are PHWR=. The first two of these reactors, Rajasthan
units -1 and -2 are similar in design to the Canadian Douglas Foint
reactor. Rajasthan-1 was built at Rawatbhata in India with Canadian
collaboration. This reactor started commercial pperation in November
1272. Subsequently, the gonstrmction of Rajasthan-2Z and design and
constroetion of all future Indian PHWR=s was done indigenously in India.
The design of Indian PHWRs has progressively been improved and augmented
to take into account the feedback from national as well as international

Full text or
information about
the sources

based on natura.
e Type reactors
reactors (PHWR=s), also




FR KOS - Knowledge Mining and Analytics

Query in Time — Distribution of the
List of matched words (highlighted) in the retrieved documents in function of time
selected document (year)
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FR KOS — Summary Graph

Visualisation of the results of the queries in
combination with different metadata (Source or
Date ), e.g. queries within years
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FR KOS - Knowledge Mining and Analytics
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FR KOS - Knowledge Mining and Analytics
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FR KOS - Knowledge Mining and Analytics
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FR KOS - Knowledge Mining and Analytics
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FR KOS - Knowledge Mining and Analytics
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Contributions to FR KOS (Content)

= |JAEA Contribution

o 3 collections:
= KNK-II, IAEA-TECDOCS, INIS Fast Reactors records

o 50 000 metadata records, 9 000 full texts

= Member States

o China, France, Germany, India, Japan, Russia, UK,
USA
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Conclusions

Fast Reactors Knowledge Preservation (FRKP)
o A unique experience to preserve comprehensive knowledge for future generations
o International innovation in knowledge management technology

» Fast Reactor Knowledge Taxonomy
o Unique and Single in the Nuclear World

o 2000 elements cover R&D, Design, Operation, Maintenance, Decommissioning and all fast
reactor technology elements as well;

= |AEA contribution to Knowledge Base
o 50 000 metadata records; 9 000 full texts

=  Contribution from Member States
o Russia submitted more than 500 records; format is a challenge
o Contribution from other Member States is being encouraged

» Interest for Countries introducing Nuclear Power
o Capacity building and Intellectual Capital

= Available for all participating members
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Fast Reactor Knowledge Organization System

\ N4

IAEA

International Atomic Energy Agency

Atoms for Peace

= Prepared by
Nuclear Knowledge Management Unit (NKM Unit) ,

INIS&NKM Section,
Department of Nuclear Energy,
International Atomic Energy Agency

http://www.iaea.org/NuclearKnowledge/

IAEA
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