JNC TY8400 2005-008

2005 8



029-282-1122
029-282-7980

jserv@jnc.go.jp

Inquiries about copyright and reproduction should be addressed to:
Technical Cooperation Section,
Technology Management Division,
Japan Nuclear Cycle Development Institute
4-49 Muramatsu, Tokai-mura, Naka-gun, Ibaraki, 319-1184
Japan

© Okayama University
Japan Nuclear Cycle Development Institute
2005




JNC TY8400 2005-008
2005 8

HAZOP




JNC TY8400 2005-008
August, 2005

Application of Life-Cycle Information for Advancement
in Safety of Nuclear Fuel Cycle Facilities
—Application of Safety Information to Advanced Safety Management Support System—

(Document on Collaborative Study: the INC Cooperative Research Scheme on the Nuclear Fuel Cycle)

Kazuhiko SUZUKI, Michihiko ISHIDA*

Abstract

Risk management is major concern to nuclear energy reprocessing plants to improve
plant and process reliability and ensure their safety. This is because we are required to predict
potential risks before any accident or disaster occurs. The advancement of safety design and
safety systems technologies showed large amount of useful safety-related knowledge that can
be of great importance to plant operation to reduce operation risks and ensure safety. This
research proposes safety knowledge modeling framework on the basis of ontology technologies
to systematically construct plant knowledge model, which includes plant structure, operation,
and the associated behaviors. In such plant knowledge model safety related information is
defined and linked to the different elements of plant knowledge model. Ontology editor is
employed to define the basic concepts and their inter-relations, which are used to capture and
construct plant safety knowledge. In order to provide detailed safety knowledgebase, HAZOP
results are analyzed and structured so that safety-related knowledge are identified and
structured within the plant knowledgebase. The target safety knowledgebase includes: failures,
deviations, causes, consequences, and fault propagation as mapped to plant knowledge. The
proposed ontology-based safety framework is applied on case study nuclear plant to structure
failures, causes, consequences, and fault propagation, which are used to support plant

operation.

OKAYAMA University
Technology Development Section, Technology Co-ordination Division,
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