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Dear colleagues: 

 

I am pleased to be back in Vienna today and able to join you this 

morning.  I am also very glad to see all of you here at the IAEA 

Headquarters, for this important Technical Meeting, the “Interregional 

Knowledge Management Workshop on Life Cycle Management of 

Design Basis Information”. The Nuclear Energy Department has 

organized this event in collaboration with the Department of Nuclear 

Safety to draw attention to the complexity and challenges of this issue.  

 

The Fukushima Daiichi NPP accident in Japan reminds us that 

sustaining a high level of nuclear safety over the life of a plant is of 

paramount importance to us all.  This and previous major accidents 

have shaken the confidence of the public and even some governments 

in the safety of nuclear energy.  However, a key message from the St. 

Petersburg Ministerial Conference this past June was that nuclear 

power will continue to play an important role in energy security and 

sustainable development. The IAEA will obviously need to continue to 
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assist Member States in strengthening the safety of NPPs. We will also 

continue to give technical support to both newcomer countries and to 

countries with established nuclear energy programmes.  

 

Nuclear technology is complex.  Plants are designed to achieve a high 

level of safety performance under normal conditions, during 

anticipated operational occurrences, and during design basis accidents.  

Design basis decisions have to ensure both safety and operational 

performance requirements can be met over the entire design life, and 

this includes the consideration of sometimes conflicting requirements 

such as capital cost, reliability, maintenance, operating envelope and 

safety. Key assumptions or constraints about design or operating limits 

and conditions, uncertainties, in-service testing and inspection, 

maintenance, operator performance and component life are also 

necessary to document and are an important part of the design basis.   

 

The correctness of the design basis must be rigorously verified and 

validated by the design organization and then demonstrated through 

licensing processes to regulatory authorities, not only for the initial 

build and commissioning process, but typically at key points in the life 

of the plant, and later on to support life-extension or refurbishment.  

The necessary specialized technical knowledge, experience, and 

competencies needed to achieve this must also be maintained and 

available over the life cycle within the design or support organizations, 

within the regulator, and within the owner/operator.   

 

From conceptual design at the plant level, through to detailed system 

and subsystem design, and down to component level design, the design 

basis requirements must be rationalized, interpreted, decomposed, and 

complied with in successive levels of detail.  The volume of design 

basis documentation and supporting analysis, verification and 

validation information needed to achieve this, for all systems and 

components, and for all phases of the plant life cycle is often not fully 
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appreciated. It is truly enormous and must be subject to strict revision 

control, formal review and approval processes, and configuration 

management.  Many engineering or science disciplines are involved in 

plant design, and many interdependencies exist between systems. 

Finally, documentation from design verification and validation 

processes is essential, and these processes are complex and data 

intensive, require iteration, and are required to continue to successive 

levels of design detail and even further to design integration.   

 

NPP Owner’s and operators are required by regulators to be the 

responsible design authority for their facilities.  This means they must 

ensure the design basis, including its assumptions and conditions that 

assumed and approved in the construction license, and verified in the 

construction license, is maintained over the operating life of the plant. 

However, plant conditions change over time due to equipment ageing 

and wear-out, and due to plant modifications or upgrades.  To maintain 

the integrity of the design basis and be able to demonstrate it to a 

regulator, owners and operators need adequate access to and control of 

this design basis.  They also need the requisite knowledge, or reliable 

access to outside support organizations with this knowledge. 

 

Member state experiences in maintaining existing NPPs has revealed 

how difficult this is and the range of problems that can arise, with 

some directly impacting safety.  How effectively and efficiently design 

basis information can be managed is to a large degree dependent on 

how well it was managed and made accessible to the NPP from the 

very beginning by the designer and/or builder of the NPP.  Even in 

leading nuclear energy technology countries with larger NPP fleets and 

better economies of scale such as the USA, France, Japan and the 

Russian Federation, the issue of life cycle design basis knowledge has 

proven to be very challenging.  
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Many NPPs have unique or hybrid designs.  Some NPPs have been so 

from the outset, others due to modifications or upgrades that have been 

made over time.  There are many examples, and perhaps some have 

already been discussed here in this workshop, where operators have 

had great difficulty with safety issues, with long term operation and 

life extension decisions, or with the feasibility and economics of 

refurbishment, all because of underlying problems of design basis 

knowledge management.  

 

Many owner/operators have plant designs that are no longer supported 

by a design organization either because the organization no longer 

exists or it was not economically feasible to maintain this capability.  

In either case, specific knowledge of plant systems and technology 

may not be available or may be rare and difficult to find.  The problem 

can be particularly acute with owner/operators who have only one or 

two such plants and the costs to recover lost knowledge are often 

prohibitive, resulting ultimately in the need to shut down and 

decommission units.  Even some seemingly small design changes, 

especially when related to the reactor core, and when considered in 

light of the extensive design impact reviews and re-verifications that 

may be needed, can be cost prohibitive. 

 

During this workshop I understand you have already discussed many 

of your mutual experiences and identified many relevant and important 

issues such as: 

 The various challenges of design organizations, operators, 

regulators, and support organizations in design basis knowledge 

management.  

 The difficulties of configuration management, the complexity of 

design control processes and the importance of design authority. 

 The need for feedback and lessons learned from operating 

experience to avoid recurring events and drive improvement. 
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 The need for preservation of key assumptions, rationale, and 

constraints that are embedded in the design basis documentation and 

data, and many of which must be reflected in the operating 

procedures and the maintenance procedures. 

 The many threats to and degradation mechanisms of design basis 

knowledge, including loss of technical experts due to attrition. 

 The challenges faced by newcomer countries – how they can 

become technically knowledgeable customers, and how we, the 

IAEA can support them. 

 The importance of design basis knowledge management for plant 

life management and long-term operation including for periodic 

safety reviews. 

 

In this meeting room we have representatives from Member State 

organizations including regulators, designers, operators and technical 

support organizations. All of you and your organizations are 

stakeholders in the management of design basis information 

throughout the life cycle.  Some of the key objectives of this meeting 

are to more fully understand the problems that Member States have 

had to deal with in this area, to understand the impact of these 

problems, to appreciate each other’s concerns and perspectives on 

these issues, and finally to identify and articulate both the causes and 

possible solutions. 

 

These issues are relevant and of concern to both Member States with 

existing NPPs as well as for embarking countries about to launch their 

nuclear energy programmes. In this regard, we need to learn from and 

share the lessons of our past experiences to minimize these problems in 

the future and improve overall safety. We can also learn from other 

sectors that have high reliability organizations where safety is 

paramount, such as the commercial aviation industry for example. 
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The responsibility for safety in nuclear is a shared responsibility.  We 

all must restore and keep the public’s trust in achieving safety.  We all 

share in the consequences when safety is not achieved.  We have a 

collective duty and the know-how to manage the high consequence 

hazards of nuclear science and technology to acceptably low levels of 

risk. This must be done through responsible policy, strategy, 

investment, planning and oversight to achieve sustainable benefit from 

nuclear energy infrastructure in each Member State, and this requires a 

sustainable life cycle approach to nuclear technology and systems.   

 

To do this requires systematic approaches and robust management 

systems to control nuclear energy. It is complex. It is an intensely 

knowledge-based and knowledge-driven technology system, with very 

long time lines. And it will remain so. In the larger picture, Member 

States must recognize that their nuclear energy sectors are complex 

socio-technical knowledge systems. To achieve the full benefits from 

this technology system, it must be adequately supported in each 

Member State through policy and investment to ensure it is effectively 

established, reinforced, and maintained as an industrial infrastructure. 

 

Some of the key questions I think we should be asking at this 

workshop on life cycle management of design basis knowledge are: 

 Do we agree on what the main issues and challenges are? 

 Do we understand what in our current approaches is or is not 

working well, and what needs to change in the future?  

 What do each of the stakeholders involved need to do better?   

 What should regulators do differently than in the past?   

 What should design organizations do differently? 

 What should owner/operators of licensed facilities do differently? 

 How do we ensure we do not repeat past mistakes? 

 Is our current approach to nuclear energy and our national and 

international frameworks a sufficient basis to take us forward 

effectively in the future? 
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 Does the nuclear sector need to improve standardization of 

technology neutral requirements for new build projects?  

 Do we need stronger international peer review processes at various 

phases of the life cycle? 

 Do we need to strengthen or broaden our regulatory approaches to 

ensuring licensee responsibilities for design authority? 

 Do we need a new standard that defines a clearer definition and 

agreement on what constitutes a complete and maintainable design 

basis documentation for a nuclear facility? 

 Do we need to find better information technology solutions, define 

data interchange standards to support design basis knowledge 

management? 

 Will our current approach enable investment and growth and 

innovation in nuclear energy while at the same time ensure safety 

and security? 

 There are many questions and perhaps no easy answers. 

 

In this short week we obviously cannot solve all our many problems.  

However we can hopefully begin to more clearly understand them and 

take proactive measure towards long-term improvements. I encourage 

you to continue with frank discussions, a questioning attitude and an 

open-mind to find new and better ways, including possible shared 

solutions. I encourage you to also think long term and consider the 

larger picture. To move forward with improvements may require us to 

do something that is sometimes very hard… to step out of our 

historical mindsets, to have foresight and ideas beyond our familiar and 

well-entrenched national and organizational approaches. Hopefully we 

will overcome any differences and find solid common ground.  

 

The IAEA is ready and willing to play an appropriate role to assist the 

nuclear sector to improve its performance in this essential area as part 

of our Action Plan for Nuclear Safety and we look to you for ideas, 

recommendations, collaboration, and support going forward. I must 
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thank the Member State representatives and invited speakers for your 

time, cooperation and contribution to this important IAEA programme 

that is being led by the Nuclear Knowledge Management Section. It is 

my strong belief that by focusing on improved and more effective 

management of design basis knowledge over the life cycle, both 

nuclear safety and economics will be improved.  In conclusion, I thank 

everyone who helped arrange this technical meeting. But more 

importantly, I wish to all of you a fruitful workshop as you continue 

your collaboration on these challenging topics and I look forward to 

reviewing your recommendations.  

 

Thank you. 


