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Abstract. Japanese safety regulatory body, that is, Nuclear and Industrial Safety Agency (NISA) has been 
financially supporting safety researches conducted by academia for obtaining ageing management technique and 
knowledge. There are two five-year projects. One was executed from 2006 FY(Fiscal Year) to 2010 FY whose 
objective was “Improve the technical information basis in order to utilize knowledge as well as information 
related to aging management and maintenance of NNPs. The other one has been executed since 2011 FY which 
focuses on the concept of system safety of NNPs, that is, not only focuses on aging management of important 
components’ degradation phenomena but also on safety management of total plant system. “Strategy Map for 
Aging Management” has been developed where the internal and external conditions of nuclear safety are 
analyzed, the priority of safety research themes is clarified and roadmaps of the researches are drawn up. The 
research themes picked up in the NISA projects are consistent with the strategy map and its rolling activity plays 
a role of PDCA cycle’s driving force of NISA projects. 

1. Introduction 

Since the number of nuclear power plants (NPPs) in operation is increasing year by year, it 
becomes more and more important to grasp ageing characteristics of the actual plant systems by 
various plant-data analysis, new science and technology studies, and knowledge base as well as data 
base system developments etc. And it is also important to execute the integrated countermeasures 
against the plant aging management in order to keep plants in safe long term operations.  

Japanese safety regulatory body, that is, Nuclear and Industrial Safety Agency (NISA) started a 5-
year project as “the first stage” from 2006 FY to 2010 FY whose objective was “Improve the technical 
information basis in order to utilize knowledge as well as information related to aging management 
and maintenance of NNPs.  

Fukushima disaster happened in March 2011, and the priority of research needs for ageing 
management dramatically changed in Japan. The second stage project started in October 2011 with the 
concept of “system safety of NNPs” where not only aging management on degradation phenomena of 
important components but also safety management on total plant systems are paid attention to. The 
second stage project is so called “Japanese Aging Management Program for System Safety 
(JAMPSS)”.   

This paper describes outline of two NISA projects to develop technical information basis and to 
execute safety researches for ageing management in Japan with referring to strategy map for ageing 
management.  

2. Development and Utilization of Strategy Map for Ageing Management 

In Japan, safety researches for ageing management have been executed with academia’s high level 
resources under the financial support of industries as well as government. The relation between 
utilities and safety regulatory body should be independent, but data and knowledge for ageing 
management should be shared between them and applied to keep plants safe continuously. The 
technical information basis for ageing management has been regarded as the important tool for sharing 
related data and knowledge among industries, government and academia effectively.   
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A strategy map for ageing management has been developed and utilized in order to execute safety 
researches and to develop the technical information basis with consensus of role-sharing among 
industries, government and academia. Rolling the strategy map every year works well to execute 
safety research projects with PDCA cycle. The NISA Projects mentioned in this paper are confirmed 
and admitted as the activities which should be performed by government with technical supports of 
academia in the strategy map. The role image of strategy map in a research project is shown in Fig.1. 
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FIG.1   Strategy Map as PDCA cycle engine for a Research Project 

 

3. Outline of NISA Projects 

3.1 First Stage Project 

NISA started a five-year project in 2006 FY. The objective of this project was to improve the 
technical information basis in order to utilize knowledge as well as information related to ageing 
management and maintenance of nuclear power plants. The budget was totally 6.63 billion yen (about 
84 million US-$) for five years. Around twenty research themes were selected and over one hundred 
researchers and students joined the project.  

The characteristics of this project appeared in the project implementation scheme, that is, Setting up 
four clusters joined by universities, research institutes, manufactures and NPPs utilities. Each 
Research activity was performed by each cluster and information about research processes and results 
were shared among four clusters. “Cluster” stands for kind of regional research group. The 
characteristics of four clusters are shown in Table.1. And the implementation scheme of the project is 
shown in Fig.2. 

Around twenty research themes were categorized into seven fields; “Technical Information Basis”, 
“Inspection and Repair Technique”, “Irradiation Embrittlement”, “Stress Corrosion Cracking”, “Wall-
thinning of Piping and Earthquake Resistance”, “Cable Isolation Degradation”, and “Concrete 
Durability”. Table.2. shows the categorization of research themes of the first stage project. Several 
results and outcomes would be presented in the third PLiM; “International Conference on NPP Life 
Management (PLIM) for Long Term Operations (LTO)”. The presentation ID’s assigned by IAEA are 
shown in Table.2. 
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3.2 Second Stage Project 

Before ending the first-stage project (2010 FY), NISA had planned a second-stage project targeting 
on the issues of increasing over forty-year operation plants in Japan where long-term degradation 
phenomena should be mainly focused on. As everybody knows, however, Fukushima disaster 
happened in March 2011, and the priority of research needs for aging management dramatically 
changed in Japan. 

The second stage project started in October 2011, that is, it took more than half year to move into 
action from the new FY day, because restructure of the project scope and plan was needed to adjust 
the safety regulation needs after Fukushima accident. The budget of first year was 0.8 billion yen 
(about 10 million US-$) and that of second year is scheduled to be 0.52billion yen (about 6.5million 
US-$).  

The new project focuses on the concept of “system safety of NNPs”. In the concept, not only ageing 
management on degradation phenomena of important components but also safety management on total 
plant system should be paid attention to. Over ten research themes have been selected and new project 
implementation scheme has been developed. Fig.3 shows the implementation scheme schematically.  

There are two main research categories, that is, “System Safety Research” and “Basic Safety 
Research”. In system safety research, evaluation scheme, index and tools of overall risk of plant 
system with long term operation will be developed. And in basic safety research, fundamental data and 
reliable monitoring techniques to evaluate degradation phenomena in practical plant condition will be 
obtained. Those two research categories should be kept close contact with. 

As the results, new evaluation index (without limiting CDF, CFF), simulation tools (PSA etc.), 
knowledge-base, etc. for system safety of NNPs are executed to be developed to be applied to the risk 
analysis of long-term operational NNPs in normal conditions as well as in abnormal ones such as 
under blaze, earthquake, tsunami, etc.  In Japan, new safety regulation system will be introduced and 
the ageing management technical evaluation program will be arragend. The outcome of this project 
should be applied to the new system and programs. 

4. Example of NISA Project Outcome  

Through the NISA project finalized at the end of 2010 FY, technical information bases for aging 
management have been developed such as computer-based information systems, simulation codes for 
analysis of the degradation phenomena in NNPs, international as well as domestic human relationship, 
infrastructures and programs of the education in universities for nuclear safety fields, and so on. The 
image of the technical information bases is shown in Fig. 4. 

Other results and outcomes of the NISA project can be referred to other papers of  IAEA-CN-194-
015, 038, 068, 072, 076, 083, 096, 1P44 and 1P50. 
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Table.1  Characteristics of four clusters of First Stage NISA Project 
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FIG.2  Project Implementation Structure of First Stage NISA Project  
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Table.2  Chategrization of Research Themes of First Stage NISA Project 
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FIG.3  Implementation Scheme of Second Stage Project 
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FIG.4  Example of NISA Project Outcome as Technical Information Basis 
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